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Abstract
Background: Tuberculosis, an ancient disease of man remains the most important specific communicable 
disease in the world caused by Mycobacterium tuberculosis. Tuberculosis continues to be the biggest public 
health problem in terms of morbidity & mortality.

Aims & Objective: To study the changes in erythrocyte sedimentation rate at the different period of therapy 
in Pulmonary tuberculosis.

Material & Method: A total of 50 untreated sputum positives well as negative cases of pulmonary 
tuberculosis admitted in TB chest department as well as out patients of Pulmonary Medicine department 
of Index Medical College Hospital & Research Centre, Indore were included. Under aseptic precautions 
5ml of blood collected from sputum positive cases of pulmonary tuberculosis as well as sputum negative in 
EDTA vacutainers & erythrocyte sedimentation rate were analysed using westergren tube at different period 
of therapy.

Result: The study was conducted on 50 subjects of different age group. The sputum positive cases shows 
rise in ESR with different degree of mild, moderate & severe, While it decreases & comes to normal at 
different period of therapy as sputum negative cases which has already normal ESR range. So there was a 
significant post treatment improvement in ESR.

Conclusion: Blood changes in pulmonary tuberculosis are common in the form of increased ESR with 
degree of mild, moderate & severe rise at the beginning of therapy, Which decreases & comes to normal 
range at the different period of therapy, which can be used as a guide to assess the improvement of TB 
patients after therapy.

Keywords: ESR, Pulmonary tuberculosis, Tb, Westergren, Mycobacterium.
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Introduction
Tuberculosis (TB) one of the earliest known diseases 

& still a major cause of mortality even today, has many 

manifestations affecting the blood, bone, central nervous 
system & many other organ system but it is primarily 
a pulmonary disease1. It is caused by a closely–related 
group of organism, all of which forms the Mycobacterium 
tuberculosis complex. These organism include M. 
tuberculosis, M. bovis, M. africanum, M. microfti & 
M. canetti2. Tuberculosis is a gradually progressive 
debilitating disease, it is a necrotizing bacterial infection 
with protein manifestations & wide distribution. It is an 
indicator of social organization & standard of living in 
the community3.
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Pulmonary tuberculosis can present as (a) Cavitation, 
(b) Tuberculous pneumonia, (c) Tuberculous broncho-
pleural fistula with empyema, (d) Pleurisy with effusion, 
(e) Post tuberculous pulmonary collapse, (f) Tuberculosis 
of bronchi, trachea & larynx, (g) Post tuberculous 
pulmonary fibrosis & (h) Miliary tuberculosis. The 
diagnosis is based on clinical & radiological findings & is 
not bacteriologically confirmed. Mode of chemotherapy 
& duration can be monitored with the help of X-rays & 
E. S. R4. Exact & fast diagnosis can lead to control the 
disease5.

Haematopoietic system is another organ system 
adversely affected by tuberculosis6. A different type of 
haematological changes appears to be associated with 
different forms of pulmonary tuberculosis7 & these 
blood changes act as a clue for the diagnosis, prognosis 
& response to treatment8. The rate of E. S. R. depends 
upon the interaction between opposing forces. Settling 
occurs because the density of the RBC is greater than the 
density of the medium.

Erythrocyte sedimentation rate is a time honoured 
investigation as an index of activity of disease that has 
alredy been recognized9. The study was undertaken to 
analyze the changes in the erythrocyte sedimentation 
rate i. e E. S. R. in patients according to severity & 
different forms of pulmonary tuberculosis at the time of 
admission with smear positive for AFB & to evaluate 
their diagnostic & prognostic significance10.

Material & Method
A total of 50 untreated sputum positive as well as 

negative cases of pulmonary tuberculosis aged between 
(15-70) years attending to Pulmonary Medicine as well 
as out patients department of Pulmonary Medicine, 
Index Medical College Hospital & Research Centre, 
Indore were included. The biodata & medical history 
of these patients were obtained from their case notes. 
Pateints having haemorrhoids, peptic ulcer bleeding, 
menorrhagia, haematuria, malignancy & chronic 
suppurative pulmonary disease were not included in the 
study.

Clinical examination including General examination 
& Systemic examination with detailed examination of 
respiratory system were done at the clinical laboratory of 
Physiology department of this Institute were done. Other 
investigations including a)Routine & microscopical 
examination of urine, b) Routine examination of stool-
occult blood, c)Radiological Investigation by taking 

Postero-anterior view of chest was taken, d) Blood-E. 
S. R. estimation using Westergren method, d) Sputum 
examination for Acid Fast Bacilli using Zeihl Neelsen.

Sputum collection & slide preparation: Sputum 
sample from all the suspected TB patients were collected 
in sterile container & smears were prepared and all 
smears were stained with Ziehl Neelsen stain by using 
standard protocol11.

(I)	 Radiological Investigation: Postero-anterior 
viewofchest was taken. In some cases In som 
caseslatera view wes also taken. The radiological 
findings were according to the criteria set by 
tuberculoclous Association of India.

Extent of disease:

(a)	 Minimal Lesion–The lesion involving a small part 
of one or both lungs, the total extent of which 
(regardless ofthedistribution) doesnot exceedthe 
volume of lung on oneside from apex upto the level 
of lowest point of tesecnd costochondral junction.

(b)	 Moderately advanced Lesion-Lesion involving one 
lung or both lungs, but not exceeding the volume 
of lung on one side from apex upto the level of the 
lowest point of fourth costochondral junction.

(c)	 Severely advanced Lesion–Lesions are extensive 
than moderately advanced lesions.

(II)	Blood collection & Erythrocyte sedimentation 
rate (E. S. R.) estimation by westergren method12: 
Blood samples were collected from patient into 
EDTA containers. The recommended tube is a 
westergren tube which is a straight glass tube 30 
cm. in length & 2.55 (±0.15) mm in diameter. The 
bore must be uniform to 0.05 mm throughout. A 
scale graduated in mm extends over the lower 20 
cm. Mix the blood thoroughly & then draw it up to 
200 mm mark by means of a teat or a mechanical 
device, mouth suction should never be used. The 
tube exactly placed vertical & leave undistributed 
for 60 minutes, free from vibration & draughts & 
not exposed to direct sunlight. Reading was to be 
taken of the height of the clear plasma above the 
upper limit of the column of sedimentating cells 
to the nearest mm. This measurements in mm is 
the E. S. R. (Westergren/hour). A poor delination 
of the upper layer of redcells, so called “ Statified 
sedimentation “ has been attributed to the presence 
of many reticulocytes. The range were derived from 
several publications. The values are means ±2 SD.
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E. S. R. range in Health

Men aged 
years

E. S. R. 
 (mm/1 hr)

Upper Limit 
 (mm/1 hr)

15-50 4 ± 3  10

51-60 6 ± 3  12

More than 60 6 ± 4  14

Women aged 
years

E. S. R. 
 (mm/1 hr)

Upper Limit 
 (mm/1 hr)

15-50 6± 3 12

51-60 9 ± 5 19

More than 60 10 ± 5 20

In childhood & adolescence the E. S. R. is the same 
as for normal men with no differences between Boys & 
Girls13.

Ethical Approval: Approval from Institutional 
Ethical Committee was obtained.

Statistical Analysis: All values were expressed as 
mean ± standard deviation. The bivariate correlation 
between variables were evaluated by Pearsons 
correlation. Statistical analysis was done using 
the Statistical Package for Social Sciences (SPSS) 
version-22.

Results: The present study was done on 50 cases, 
out of which 84% were males &16% were females of 
age varied from 15-70 years as shown in Table No-1. 
The maximum incidence of the disease was observed 
between third to fourth decade of life in both the sexes.

Table No. 1 The age & sex distribution of the cases 
studied

Age in 
Years  Male Female  Total

15-24 6 1 7

25-39 22 4 26

40-54 12 2 14

55-64 1 1 2

65-70 1 0 1

Among the study population the Table-2 shows that 
58% had moderately advanced, 30% of cases has far 
advanced & 12% cases had minimal lesion on different 
age groups.

Table No. 2: Severity of diseases according to chest 
Roentgenogram

Age in years Minimal 
lesion

Moderately 
advance 

Far 
advanced

15-24 2 8 1

25-39 3 14 5

40-54 1 6 7

55-64 - 1 1

65-70 - - 1

Total 6 29 15

Among the study population the Table-3 depicts that 
out of 50 cases of pulmonary tuberculosis, 72% showed 
cavitation of different sizes wheras 28% did not shows 
any cavity formation.

Table No. 3: Types of cases according to cavitatory 
& non-cavitatory lesion

Age in years Cavitatory lesion Non-Cavitatory lesion

10-24 4 5

25-39 18 5

40-54 10 4

55-64 3 0

65-70 1 0

Total 36 14

Among the study population the Table-4 depicts that 
all cases irrespective of extent of disease had abnormally 
raised E. S. R.. In follow up, after two months of therapy, 
six cases had attained normal E. S. R, those had minimal 
lesion. The E. S. R. values decreased after two months of 
therapy, While in cases with very high E. S. R. initially 
& after six months of therapy 14cases had still slightly 
raised E. S. R. Those cases were found to have far 
advanced lesion.

Table No. 4: Estimation of E. S. R. at different 
stages of therapy by westergren method.

E. S. R. level at 
different intervals 

of therapy

No. of 
cases.

Average E. S. R. in mm/hr

Range  Mean
Standard 
Deviation 

(S. D.)

At the time of 
admission 50 22-

135 51.2 ±24.77

After two months of 
therapy. 42 12-58 27.34 ±6.68

After six months of 
therapy 25 8-24 12.84 ±6.03
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Discussion
ESR is regarded as test f activity in pulmonary 

tuberculosis14. Elevated ESR to different level is one 
of the indicators of increased activity of disease & a 
prognostic device, as evident in our work. It elevates 
in those patient with rise in sputum positivity. Earlier 
studies also shows the elevated ESR as reported by 
Chakraborti AK et al15, DeodhareSG16& Hungund BR 
et al17.

In our study, 50 untreated sputum positive as well as 
negative cases of pulmonary tuberculosis were studied 
for changes in ESR estimated by westergren method & 
again follow up after two months & after six months. 
The age range of these 50 cases varied from 15 to 70 
years. The mximum number of these patients (i. e 
84%) were in the third & fourth decade of life in both 
sexes. 84% of them were male & 16% were female with 
male:female ratio 5:1 respectively. In support of our 
study Westergren18 (1921) also observed that out of 60 
cases studied 46 were within third & fourth decade of 
life in both sexes in his study group. While in contrast to 
our study Khan19 et al observed that 37.5% of cases were 
below 40 yearsof age, 39.7% between 41-60 years of age 
& above 60 years were of 22.7%. The male & female 
ratio being 76:12 in their study group. So in this way this 
study differs from the present study.

Kailasam20et al (1985) observed that out of 511 
patients studied 47 (9.2%) were of minimal lesion, 299 
(58.5%) of moderately advanced lesion & 167 (32.3%) 
are of far advanced lesion. The present study mimicks 
the observations brought about by Kailsam20 et al.

Out of 50 cases 72% os cases were of cavitatory 
lesion. All showed a very high level of ESR value by 
Wintrobes method. After two months of therapy, fall 
in ESR values were observed, but non-attained normal 
value. After six months of therapy 6 out of 21 cases 
showed normal ESR. Westergren SG18 (1921) observed 
in his studies of 369 patients that majority of his patients 
were having cavitatory lesion in all age group ranging 
from 15-60 years. All except few cases showed a 
moderate to high rise of ESR While few cases showed a 
very minimal rise in ESR.

Pagel W21 (1964) observed that the test is of no 
specific assistance in diagnosis in lesion of minimal 
extent. It frequently yields a nrmal value. In the present 
study, it was observed that the cases with minimal lesion 
showed a raised ESR pattern, although the rise wasnot 

very significant. Present observation was in accordance 
with Westergren SG18 (1921) Who states that the rise of 
ESR was a indication of pathological process in the human 
body. In follow up all cases showed fall in ESRafter 2 
months of anti-tubercular therapy irrespective of extent 
& type of lesion. While after 6 months of therapy all 
except few attained normal ESR. Westergren18 (1921), 
Pagel W21 (1964) & Khan19 et al all have noticed fall in 
ESR during the course of treatment at frequent intervals 
& invariably attainednormal ESR after 6 month of 
therapy.

Conclusion
All cases had very high sedimentation rate but 

cases with minimal lesion had lower sedimentation 
rate than far advanced lesion. The ESR of patients with 
tuberculosis varies with the anti-tubercular theray durin 
different time interval.

After 2 months of therapy the ESR tends to fall 
gradually & in 2 cases out of 4 cases of minimal lesion 
returned to normal, While after 6 month of therapy 16 
out of 25 cases studied showed increased ESR, as these 
cases were of far advanced lesion & 10 cases out of 18 
were of moderately advanced lesion. Blood changes 
in pulmonary tuberculosis are common in the form of 
increased ESR. No blood abnormality is specific for 
pulmonary tuberculosis & there is not much difference 
in blood changes in cavitatory lesion or non-cavitatory 
lesions. But some cases of far advanced lesion in which 
the blood changes are more marked. All the blood 
abnormalities are secondary to pulmonary tuberculosis 
7 returned to normal rang with proper anti-tubercular 
therapy.

So, E. S. R. is raised irrespective of lesion indicating 
activity of disease & should be repeated frequently to 
access the healing process with the different period of 
anti-tubercular therapy.

Conflict of Interest: None

Source of Funding: Nil
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Abstract
Menopause is a phase of woman’s natural aging process and is marked by the cessation of ovarian function. 
The increased incidence of cardiovascular risk in the post-menopausal women may partly be due to hormonal 
changes leading to derangement of lipid metabolism. The present study is aimed to evaluate the variation 
in lipid profile in pre-and post-menopausal women. 50 Premenopausal & 50 Postmenopausal women were 
enrolled in the study after obtaining consent from each patient. Lipid profile was done & compared between 
both the groups. It was found in study that there is increase in serum Total Cholesterol (TC), Triglycerides 
(TG), LDL-cholesterol and VLDL-cholesterol level in post-menopausal women as compared to those in 
pre-menopausal women (p<0.001). HDL-cholesterol level was significantly decreased in post-menopausal 
women as compared to that in pre-menopausal women (p<0.001). Post-menopausal women are at increased 
risk of developing cardiovascular disease due to change in the lipid pattern and loss of cardioprotective 
effect of estrogen. Predicting the factors affecting the lipid profile in post-menopausal women, adopting 
strategies to control these mechanisms by modifying the relative risk factors during menopausal transition 
may improve the cardiovascular risk profile in these women.

Keywords: Serum Lipid Profile, Premenopausal, Post-Menopausal Women.

Introduction
Menopause is a normal life transition in a woman’s 

life when reproductive capacity is lost due to loss of 
ovarian function resulting in a decrease in circulating 
oestrogen levels Menopause is an oestrogen deficient 
state characterised by permanent amenorrhoea lasting 
for a period of 1 year due to the cessation of ovarian 
functions1. There is considerable variation in the level 
of estrogen in postmenopausal women occurs during 
the early postmenopausal years because of continued 
secretion of estradiol from the ovary and conversion 
of androstenedione to estrone in fat tissue2. In young 
women, where oestrogen production is high, serum 

lipids are normal but after menopause, lipid levels are 
increased resulting in increased incidence of coronary 
heart diseases. This shows the possible relationship 
among oestrogen, normal lipid profile and atherosclerosis 
and the relative immunity to coronary artery diseases 
(CAD)3. Natural menopause confers a 3 fold increase 
in CAD risk and postmenopausal women account for 
> 30% of the female population at risk for CAD in 
India4, 5. Hypercholesterolemia is a key factor in the 
pathophysiology of artherosclerosis 6. A decreased level 
of oestrogen and increased level in LH and FSH levels 
in perimenopause exerts a significant effect on plasma 
lipids and lipoproteins. Oestrogen has a protective 
effect against cardiovascular system as oestrogen lowers 
the LDL-cholesterol by acting on LDL-receptors. 
Apart from maintaining friendly lipid profile, estrogen 
changes the vascular tone by increasing nitrous oxide 
production. It stabilizes the endothelial cells, enhances 
antioxidant effects and alters fibrinolytic protein 7. All 
these are cardioprotective mechanisms, which are lost 
in menopause. Currently, post-menopausal women 
account for more than 30% of the female population at 
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risk for Coronary Artery Disease 8. Therefore this study 
was aimed to evaluate the variability of lipid profile in 
pre menopausal and post menopausal women.

Material and Method
The present study was undertaken in the department 

of Physiology, in tertiary care institute.

Study Design

Study groups includes

Group-1: Fifty premenopausal women [Age 
between 30 to 45 years]

Group-2: Fifty postmenopausal women [Age 
between 46 to 65 years]

Inclusion Criteria:

Suitable subjects who accept to take part in this 
research, Subjects with no history of any chronic 
disorder, Premenopausal women with a history of 
regular menstrual cycle.

Exclusion Criteria

●	 Pregnant women

●	 Patients on drugs for abnormal lipids or hormone 
therapy

●	 Patients with history of hysterectomy, oophorectomy

●	 Patients with cardiovascular disease, diabetes 
mellitus, hypertension, obesity, or metabolic 
diseases.

All the subjects included in the study were included 
in the study after getting informed consent. Each patient 
underwent detailed clinical history, physical examination 
and investigations. In this study, we measured serum 
levels of lipid profile comprising of Total Cholesterol 
(TC), Triglyceride (TG), High Density Lipoprotein 
Cholesterol, (HDL-C), Low Density Lipoprotein 
Cholesterol (LDL-C) and Very Low Density Lipoprotein 
Cholesterol (VLDL-C). Estimation of plasma HDL level 
was done using Immune Precipitation Method, Total 
Cholesterol and Triglyceride using enzymatic method, 
VLDL Cholesterol & LDL Cholesterol was calculated 
using the Friedewald Equation9.

The detailed history and anthropometric 
measurements were recorded. Weight, Height, was 
measured from each subject and BMI was calculated by 
using formula wt in kg/(ht in m)2.

Data Analysis
All values were expressed as mean ± Standard 

Deviation. Comparison of mean was done by independent 
samples t-test. The statistical analysis was performed 
using SPSS 21 version. Statistical significance was 
considered at P < 0.05.

Results
Table 1: General features of study population

Parameters

Pre menopausal 
subjects 

Age [30-45 years]
N =50

Post menopausal 
subjects 

Age [46-65 years]
N = 50

Age [years] 40.34 ± 3.91 57.44 ± 6.23

Weight [Kg] 54.45 ± 6.10 53.72 ± 5.82

Height [cm] 147.62 ± 4.24 146.82 ± 3.40

BMI 24.24 ± 1.98 26.38 ± 2.40

The mean age of pre menopausal and post 
menopausal women of the present study was 40.34 ± 
3.91 years and 57.44 ± 6.23 years respectively (Tab 1).

Table 2: Lipid profile (mg/dl) in pre menopausal 
and post menopausal women. Comparison olasma 

lipids in Premenopausal an

Parameters
Pre 

menopausal
N=50

Post 
menopausal

N =50
P value

Total Cholesterol 149 ± 14.34 210± 24.47 < 0.001

TG 104.04 ± 6.20 120 ± 10.47 <0.001

HDL-C 48.20 ± 6.48 29.6 ± 6.10 <0.001

LDL-C 84.40 ± 20.22 140 ± 26.24 <0.001

VLDL-C 20.42 ±1.26 26.22 ± 2.24 <0.001

Table 2 shows significant increase in serum Total 
Cholesterol (TC), Triglycerides (TG), LDL-cholesterol 
and VLDL-cholesterol level in post-menopausal 
women as compared to those in pre-menopausal women 
(p<0.001). HDL-cholesterol level was significantly 
decreased in post-menopausal women as compared to 
that in pre-menopausal women (p<0.001).

Discussion
Menopause is a natural event in the ageing process 

of a woman and signifies the end of reproductive years 
with cessation of cyclic ovarian functions as manifested 
by cyclic menstruation. While premenopausal women 
have a lower incidence of cardiovascular diseases 
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(CVD) compared with men of the same age, the 
incidence of the disease in women increases dreadfully 
after the age of 50 years. The anti-atherogenic effect of 
estrogens and the protection of females against CVD, 
especially coronary heart disease are well described 
during the premenopausal period. Indeed, there is 
convincing evidence that menopause is associated with 
a pro-atherogenic lipid profile characterised by low 
HDL, higher LDL and TGs levels10. The present study 
shows that there are variations of the lipid profile in post 
menopausal women as compared to pre menopausal 
women. This can be explained that after menopause, there 
is decrease oestrogen level and other hormonal effect in 
the women which may result to abnormal glucose and 
insulin metabolism, ultimately produced abnormal effect 
on the lipid metabolism. The findings in our study are 
in accordance with other studies done by Kalavathi et 
al 11, Muzzio et al 12 and Matthews et al 13, where the 
TC was increased in post-menopausal women when 
compared to pre-menopausal women and is statistically 
significant (P < 0.05). There was significant reduction in 
the cardio protective HDL-C and significant increase in 
the atherosclerotic LDL-C in post Menopausal Women 
which was in consistent with the findings of Igweh et al14. 
The increased LDL-C and the decreased in the cardio 
protective HDL-C is an indication that menopause is an 
independent risk factor for developing cardiovascular 
disease in post menopausal women. Lipoprotein lipase 
(LPL) is regulated by circulating estrogen. LPL catalyzes 
the hydrolysis of VLDL-C to form intermediate-density 
lipoprotein and later LDL-C. Estrogen deficiency after 
menopause increases the plasma LPL and hepatic lipase 
activity causing plasma LDL-C to accumulate and also 
leads to down-regulation of LDL receptors. Menopause 
leads to changes in lipid profile by reducing HDL, and 
elevating Total Cholesterol (TC), triglycerides (TG), 
LDL-cholesterol and VLDL-cholesterol, thus increasing 
the risk for cardiovascular disease. The results of this 
study were in agreement with those of earlier studies, 
which suggested that changes in lipid profile were 
caused by reduced oestrogen concentrations which were 
seen in menopause.

Conclusion
From our study it is evident that the mean values 

of total Cholesterol, LDL were higher and HDL was 
lower in post menopausal women due to estrogen 
deficiency when compared with pre menopausal 
women. Dyslipidemia occurs due to multifactorial 
reasons like physical activity, life style, diet, smoking, 

alcohol consumption, ethnicity and genetic makeup. So 
further extensive studies with importance to the duration 
following menopause need to be done to understand 
the underlying mechanisms. Hence, as the changes 
in lipid profile correlates directly with the change of 
oestrogen level. It accounts for increased CAD risk in 
perimenopausal women compared to premenopausal 
women. The risk maximises in menopause in the 
women. The estimation of lipo-proteins like HDL and 
LDL serves as a more reliable tool in predicting the 
risk of coronary heart disease in perimenopausal and 
postmenopausal women. Specific evaluation, treatment 
and prevention strategies must be implemented to reduce 
the CVD burden and promote health in post menopausal 
women.
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Abstract
Objectives: One-best MCQs (Multiple Choice Questions) is a popular form of assessment where the student 
selects the best possible answer from the options provided. The objective of this study was to analyze the 
MCQs used in preliminary examinations in terms of Difficulty Index, Differentiation Index and Distracter 
efficiency.

Method: Total 100 MCQ items with one correct option and three distracters were taken from past 5 years 
preuniversity examinations and analyzed for level of difficulty and power of discrimination. A total of 149, 
156, 154, 156 and 148 students appeared for the exam in each year. The Difficulty index was calculated by 
the formula P = R/T. High and low groups consisting of upper and lower 27 % students, respectively, were 
taken after arranging the scores in descending order for calculating the Discrimination Index as follows:DI 
= 2 x [ (H-L) /N]. Distracter efficiency was determined on the basis of the number of Nonfunctioning 
Distracters (NF-Ds). An ideal item should have a DFI between 0.30-70.0, a DI of >0.24 and a DE of 100%.

Results: The Difficulty indices for the ten papers of 10 MCQ`s each were (Mean±S. D) 0.50±0.24, 
0.49±0.25, 0.52±0.23, 0.55±0.19, 0.73±0.22, 0.68±0.18, 0.53±0.24, 0.65±0.18, 0.54±0.3, 0.47±0.26 
respectively. Differentiation indices were (Mean±S. D)0.37±0.12, 0.34±0.17, 0.35±0.14, 0.43±0.15, 
0.40±0.15, 0.43±0.17, 0.40±0.20, 0.46±0.11, 0.40±0.16, 0.40±0.20. Thus as a whole, the papers were of 
average difficulty and were able to differentiate between the students. Thirtyfive MCQs were ideal MCQs. 
In individual analysis, total 37 MCQs were very easy (Difficulty Index>0.70) and 18 were found to be very 
tough (Difficulty Index<0.30). In Distracter analysis, 20% of the distracters were found to be nonfunctional 
(NFDs). 30% of the MCQ`s had One NFD, while 9% and 4% had two and three NFD`s respectively.

Conclusion: Overall, the papers had very good difficulty and differentiation indices which were quite 
consistent over the five years but there are a few MCQs and distracters which need to be modified to further 
enhance accurate assessment of the students.

Keywords: Item analysis, Differentiation index, Discrimination index, Distractor efficiency, Physiology.
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Introduction
One-best MCQs (Multiple Choice Questions) is a 

popular form of assessment where the student selects 

the best possible answer from the options provided. 
They allow comprehensive assessment of numerous 
topics from the syllabus and properly constructed MCQs 
assess high orders of cognitive processing of Blooms 
Taxonomy instead of mere recall of facts1. They are 
good for measuring knowledge, comprehension and 
could be designed to measure application and analysis2. 
MCQ tests reduce reliance on skills of writing and self-
expression and are less likely to be affected by subjective 
bias from the marker, and are therefore more reliable. It 
is widely recognized that one best MCQs can be a valid 
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and reliable tool for all types of assessment, provided 
they are properly constructed and inclusion is evidence 
based. The objective of this study was to analyze the 
MCQs used in preliminary examinations in terms of 
Difficulty Index, Differentiation Index and Distractor 
efficiency for testing their validity as assessment tools.

Method: This was a retrospective study in which 
MCQ asked in preuniversity physiology examination 
over five years were analysed. At the end of teaching 
in the first professional M. B. B. S, a preuniversity 
examination is held two to three weeks before the 
summative university examination, covering the entire 
physiology curriculum specified for first professional 
M. B. B. S. Although taken towards the end of first 
professional, it is a part of formative assessment 
and marks have a major contribution to the internal 
assessment. The physiology syllabus is examined by two 
papers on separate days with pre decided bifurcation of 
syllabus, consisting of a section of 10 MCQs followed 
by subjective Questions. Clear directions were provided 
at the beginning of section. Uniform formatting was 
used in all the question papers. The questions were first 
constructed by individual teacher and submitted to head 
of the department who selected the final questions based 
on her academic judgement and examination experience. 
Some of the items were used in more than 1 year by the 
paper setter without any access to statistical data. While 
constructing the MCQs, adequate care was exercised to 
avoid item-writing flaws like repetition of part of the 
stem in an option, complicated or ambiguous stem, use 
of double negatives, etc.

The items were of one-best type, with a single 
stem in the form of either a question or an incomplete 
statement, and four alternatives containing one correct 
or best alternative (answer)and three incorrect or 
inferior alternatives (distractors). Student would select 
the one best possible option to the question posed. Time 
allowed for MCQs in each paper was ten minutes after 
which MCQ answer sheets were collected and students 
moved on to subjective questions. A total of 149, 156, 
154, 156 and 148 students appeared for the exam in the 
five successive years respectively. Each correct answer 

was scored 1 and incorrect as 0. There was no negative 
marking for incorrect answers.

Total 100 MCQ items were evaluated quantitatively 
for level of difficulty, power of discrimination and 
efficacy of distractors. The Difficulty index was 
calculated by the formula DFI = R/T, where R is the 
number of correct responses and T is the total number 
of responses 3. This value is usually reported as a 
proportion, ranging from 0.0 to 1.0. A value of 0.0 would 
indicate that no one answered the item correctly. A value 
of 1.0 would indicate that everyone answered the item 
correctly. Items with difficulty index between 0.30-0.70 
are considered good4.

High and low groups consisting of upper and lower 
27 % students, respectively, were taken after arranging 
the scores in descending order, as recommended by 
Kelly TL5. The Discrimination Index was then calculated 
as follows: DI = 2 x [ (H-L) /N]; where, N is the total 
number of students in both high and low groups. H and L 
are the number of correct responses in the high and low 
groups, respectively. Discrimination index may range 
from +1 to-1. A score of 1.0 indicates that the upper 
27% of the group all answered the question correctly 
and the lowest 27% of the group answered the question 
incorrectly. A score of-1.0 indicates that the lowest 27% 
of the group all answered the question correctly, and 
the upper 27% of the group all answered the question 
incorrectly. Items with Discrimination Index> 0.24 were 
taken as good discriminators.

Distractor efficiency was determined on the basis of 
the number of Nonfunctioning Distractors (NF-Ds). NF-
Ds were those selected by less than 5% of students in an 
item 6, 7. Distractor efficiency in items with 0, 1, 2 and 3 
NFD will be 100%, 66.7%, 33, 3% and 0% respectively. 
An ideal item should have a DFI between 0.30-70.0, a 
DI of >0.24 and a DE of 100%.

All the data was completely anonymous and non-
individual related. Frequency distribution was created 
for all 100 items and Item analysis was done using 
Microsoft excel.
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Results
Table 1 showing Itemwise difficulty and discrimination indices and Distractor efficiency

 Year  Paper Q. No. 1 2 3 4 5 6 7 8 9 10

2010

I
DFI 0.39 0.74 0.18 0.93 0.35 0.23 0.78 0.58 0.41 0.41
DI 0.48 0.23 0.23 0.18 0.43 0.38 0.43 0.53 0.38 0.50
DE (%) 100 66.67 100 0 100 100 66.67 100 100 100

II
DFI 0.38 0.80 0.29 0.47 0.29 0.91 0.13 0.71 0.56 0.35
DI 0.38 0.33 0.23 0.40 0.28 0.05 0.18 0.45 0.60 0.55
DE (%) 100 66.67 100 100 66.67 33.33 100 66.67 66.67 100

2011

I
DFI 0.26 0.83 0.22 0.42 0.5 0.51 0.69 0.83 0.29 0.68
DI 0.05 0.26 0.24 0.33 0.52 0.50 0.48 0.33 0.36 0.40
DE (%) 100 66.67 100 100 100 100 100 66.67 100 100

II
DFI 0.71 0.79 0.54 0.35 0.36 0.67 0.3 0.69 0.71 0.37
DI 0.67 0.26 0.74 0.36 0.36 0.31 0.40 0.45 0.40 0.38
DE (%) 100 33.33 100 100 100 66.67 100 66.67 33.33 100

2012

I
DFI 0.7 0.86 0.77 0.88 0.95 0.48 0.75 0.22 0.9 0.78
DI 0.56 0.34 0.37 0.44 0.10 0.59 0.49 0.39 0.24 0.46
DE (%) 100 33.33 66.67 33.33 33.33 100 66.67 100 66.67 100

II
DFI 0.81 0.69 0.38 0.71 0.43 0.92 0.54 0.65 0.88 0.82
DI 0.22 0.34 0.54 0.59 0.49 0.22 0.68 0.59 0.39 0.27
DE (%) 66.67 66.67 100 66.67 100 0 100 66.67 33.33 66.67

2013

I
DFI 0.37 0.20 0.79 0.75 0.57 0.10 0.49 0.56 0.72 0.73
DI 0.50 0.14 0.36 0.57 0.60 0.00 0.29 0.62 0.45 0.43
DE (%) 100 100 100 100 100 66.67 100 100 66.67 66.67

II
DFI 0.79 0.81 0.78 0.66 0.84 0.28 0.67 0.48 0.50 0.68
DI 0.40 0.40 0.33 0.48 0.31 0.52 0.57 0.64 0.50 0.40
DE (%) 100 33.33 100 66.67 33.33 100 100 100 100 66.67

2014

I
DFI 0.18 0.84 0.21 0.32 0.85 0.41 0.73 0.21 0.81 0.86
DI 0.30 0.28 0.30 0.68 0.38 0.65 0.48 0.35 0.40 0.18
DE (%) 66.67 33.33 66.67 100 66.67 66.67 100 100 100 33.33

II
DFI 0.52 0.41 0.29 0.45 0.43 0.69 0.09 0.95 0.19 0.72
DI 0.63 0.58 0.45 0.50 0.55 0.43 0.08 0.05 0.33 0.38
DE (%) 100 100 100 100 100 66.67 100 0 100 66.67

Table 2 showing paperwise difficulty and discrimination indices

Year Students Paper
Difficulty Index (DFI) Differentiation Index (DI)

Mean S. D Range Mean S. D Range

2010 149
I 0.50 0.25 0.18 to 0.91 0.37 0.12 0.18 to 0.53
II 0.49 0.25 0.13 to 0.91 0.34 0.17 0.05 to 0.60

2011 156
I 0.52 0.23 0.22 to 0.83 0.35 0.14 0.05 to 0.52
II 0.55 0.19 0.30 to 0.79 0.43 0.15 0.26 to 0.74

2012 154
I 0.73 0.22 0.22 to 0.90 0.40 0.15 0.10 to 0.59
II 0.68 0.18 0.38 to 0.92 0.43 0.17 0.22 to 0.68

2013 156
I 0.53 0.24 0.10 to 0.79 0.4 0.2 0.14 to 0.62
II 0.65 0.18 0.28 to 0.84 0.46 0.11 0.31 to 0.64

2014 148
I 0.54 0.3 0.18 to 0.86 0.4 0.16 0.18 to 0.68
II 0.47 0.26 0.09 to 0.95 0.4 0.2 0.05 to 0.63
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Table 3: Categorization of Items as per difficulty and discrimination indices

  No. of Very Easy 
MCQ (DFI>0.70)

No. of Very Hard 
MCQ (DFI<0.30)

No. of MCQ`s 
with DI<0.24

No. of MCQ`s 
with NFD IDEAL MCQ*

2010
Paper I 3 2 3 3 5
Paper II 3 3 3 5 3

2011
Paper I 2 3 1 2 5
Paper II 3 0 0 4 5

2012
Paper I 7 1 1 6 2
Paper II 5 0 2 7 3

2013
Paper I 4 2 2 3 4
Paper II 4 1 0 4 3

2014
Paper I 5 3 1 6 1
Paper II 2 3 2 3 4

 Total 38 18 15 43 35

DFI: Difficulty Index; DI: Discrimination Index; DE: Distractor Efficiency
*Ideal MCQ: DFI between 0.30-70.0, a DI of >0.24 and a DE of 100%.

Table 4: Distractor efficiency of MCQs

Indicators Values

Number of Items 100

Number of Distractors 300

Functional Distractors (%) 240 (80)

Non Functional Distractors (%) 60 (20)

Items with 1NFD (DE=66.67%) 30

Items with 2NFD (DE=33.3%) 9

Items with 3NFD (DE=0 %) 4

Items with No NFD 57

NFD: Nonfunctional distractor, 
DE=Distractor efficiency

Figure 1: Scatter plot showing correlation between difficulty index and discrimination indexes of individual 
item.
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Total 100 MCQ items with one correct option and 
three distractors (incorrect options) were taken from past 
5 years preuniversity examinations (2010-2014) and 
analyzed for level of difficulty, power of discrimination 
and efficacy of distractors. Difficulty indices for the ten 
papers of 10 MCQ`s each were (Mean±S. D) 0.50±0.24, 
0.49±0.25, 0.52±0.23, 0.55±0.19, 0.73±0.22, 0.68±0.18, 
0.53±0.24, 0.65±0.18, 0.54±0.3, 0.47±0.26 respectively. 
Differentiation indices were (Mean±S. D) 0.37±0.12, 
0.34±0.17, 0.35±0.14, 0.43±0.15, 0.40±0.15, 0.43±0.17, 
0.40±0.20, 0.46±0.11, 0.40±0.16, 0.40±0.20.

Thirty five MCQs were ideal MCQs with difficulty 
index between 0.30-0.70; discrimination index greater 
than 0.24 and distractor efficiency 100%. Nine other 
questions had DFI and DI within acceptable range but 
contained one NFD. In individual analysis, total 38 
MCQs were very easy (Difficulty Index>0.70) and 18 
were found to be very tough (Difficulty Index<0.30). In 
Distractor analysis, 20% of the distractors were found to 
be nonfunctional (NFDs).

Discussion

Total 100 MCQ items with one correct option and 
three distractors (incorrect options) were taken from past 
5 years preuniversity examinations (2010-2014) and 
analyzed for level of difficulty, power of discrimination 
and efficacy of distractors. As a whole, the papers were of 
average difficulty and were able to differentiate between 
the students. Only 15% MCQs were poor discriminators 
with DI less than 0.24.57% MCQs had no NFDs. 30% 
of the MCQ`s had One NFD, while 9% and 4% had two 
and three NFD`s respectively.

Although there were no specific guidelines 
or previous statistical data to help the teachers in 
constructing the MCQ test items, a consistent level of 
test difficulty appears to be maintained from year to 
year. The teachers have undergone MCI basic course 
in Medical Education Technology and this may have 
helped them in framing good MCQs.

In contrast to most other studies in which items with 
negative DI were present, all the items in our analysis 
had a positive DI, meaning that students who answered 
each question correctly, also had higher test results8, 
9. However, the DI for some items were below 0.20 
showing poor discrimination among students. These 
need to be reviewed for construction flaws and the 
learning domain being assessed.

Study of relationship between difficulty index and 
discrimination indexes of individual item (Figure 1) 
showed a dome shaped correlation, similar to studies 
by Hingorjo MR and Sim SM10, 11. Initially, the 
discrimination power increased with the level of difficulty 
of the items, until it reached a plateau (discrimination 
index of 0.3 to 0.7)with moderately easy/difficult items 
(difficulty index of 0.3 to 0.7). Very easy and very hard 
MCQs had low Discrimination power. Distractors are 
meant to differentiate students who have achieved the 
learning objectives from those who have not. Most 
candidates rely on ‘educated guessing’ as opposed to 
random choice. NFDs make their job easier by ruling out 
one or more options, thereby increasing the probability 
of guessing correct answer, just by chance. Functional 
distractors decrease the guesswork and test the common 
misconceptions. The closer the distractors are, the finer 
the distinction the students must make, allowing only the 
learned to reach to the correct answer. Items with high 
NFDs reduce both the DE and DI, but increase the DFI; 
thus, the item will be easy for the students, yet a poor 
discriminator.

In this study, we also studied the position of correct 
answer among the options. There was nearly equitable 
placement of correct answer among the four options, 
with Option A, B, C, D as the correct option in 22, 22, 
27, 29% questions respectively. Although Lestari A. B 
has mentioned about the tendency to “bury answer in 
the middle”, a slight bias was observed in our study in 
placing the correct option towards last, possibly to force 
the student to read the distractors and confuse them13. 
There was no noticeable pattern to the positions of the 
answers from item to item.

Although item analysis helps in improving 
assessment items, Discrimination and difficulty index 
are not a direct indicator of quality and do not warrant 
rejection of the item without review. A DFI >0.7 may 
be due to an item assessing a “must know area” or a 
“core competency” leading to greater emphasis by the 
teacher and more attention by the student12. Similarly 
a hard question may have been intentionally added to 
assess a “good to know” area and may be retained. Low 
discriminating power may be seen in very easy or very 
difficult questions, and in tests assessing different content 
areas and competencies. Also the item analysis data 
may be affected by number and type of students being 
tested and chance errors. Thus beside quantitative data, 
qualitative analysis of the item is essential while making 
decisions over continuation/modification/deletion of 
individual items.
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Conclusion: Overall, the papers had very good 
difficulty and differentiation indices which were quite 
consistent over the five years but there are a few MCQs 
and distractors which need to be modified to further 
enhance accurate assessment of the students. Items 
having average difficulty and high discrimination with 
functioning distractors should be incorporated into 
future tests, providing an evidence based pathway for 
the improvement of student learning.
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Abstract
Introduction: Premenstrual pain (PMS) and Dysmenorrhea or painful menstruation is defined as a severe, 
painful, cramping sensation in the lower abdomen that is often accompanied by other symptoms, such 
as sweating, headaches, nausea, etc all occurring just before or during the menses1. A variety of drugs, 
predominantly non steroidal anti-inflammatory drugs (NSAIDS) are used to provide analgesia during the 
period. The present study was undertaken to evaluate the claims of Dark chocolate as an alternative to 
NSAIDS.

Methodology: 90 selected students were divided into 3groups and were provided 120gms/day of dark 
chocolate, milk chocolate and no chocolate based on their group. Numeric Rate Scale (NRS) was used to 
measure pain before and after intervention.

Result: Pre menstrual pain and menstrual pain was significantly reduced after the consumption of Dark 
chocolate.

Keywords: Premenstrual pain, non steroidal anti-inflammatory drugs, Numeric Rate Scale.

Corresponding Author: 
Archana Kadam 
Associate Professor, Dept. of Physiology, 
Dr. D.Y. Patil Medical College, Navi Mumbai 
e-mail: drarchanashirsath24@gmail.com

Introduction
Adolescence in girls has been recognized as a special 

period which signifies the transition from girlhood to 
womanhood and is marked with the onset of menarche, 
an important milestone which is often associated with 
problems of irregular menstruation, excessive bleeding 
and dysmenorrhoea.3,4 Dysmenorrhea or painful 
menstruation is defined as a severe, painful, cramping 
sensation in the lower abdomen that is often accompanied 
by other symptoms, such as sweating, headaches, nausea, 
vomiting, diarrhoea, and tremulousness, all occurring 
just before or during the menses. 1 Dysmenorrhea may 
be categorized into two types as primary and secondary. 
Primary dysmenorrhea is defined as painful menses 
among females with normal pelvic anatomy, frequently 
beginning during adolescence. It is observed only in 
ovulatory cycles, frequently emerging within 6 to 12 
months after menarche with no pathology or organic 

basis. Secondary dysmenorrhea is a menstrual pain 
associated with underlying pathology and its onset 
might be years after menarche. 5The cause of primary 
dysmenorrhea is not well established. However, the 
responsible cause has been identified on the hyper-
production of uterine prostaglandins, particularly of 
PGF 2α and PGE 2, thus resulting in increased uterine 
tone and high-amplitude contractions.6

Women with dysmenorrhea have higher levels of 
prostaglandins, during the first two days of menses. 7 
under the control by progesterone while immediately 
prior to menstruation, prostaglandin levels increase. 6, 8

The levels of prostaglandin F2α are especially high 
during the first two days of menstruation in women with 
severe primary dysmenorrhea 9 who are treated by use 
of NSAIDs such as aspirin, ibuprofen and naproxen, or 
by use of Prostaglandin inhibitors which though being 
better in pain relief cause GI disturbances and have a 
propensity for severe side effects on long term use. 1, 
10, 11

There is some evidence supporting the role of some 
dietary supplements, including Omega-3 fatty acids, 
such as fish oil, vitamin B1, vitamin B6, vitamin D, 
vitamin E, magnesium and vitamin B6, on menstrual 

10.5958/2320-608X.2019.00130.6
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pain relief. 12, 13, 14. Disruption of calcium regulation 
has been proposed as an underling factor for increasing 
incidence and severity of menstrual pain 15, 16

Chocolate is rich in vitamin A, B1, C, D, and 
vitamin E. In addition, chocolate also contains anti-
oxidants of phenol and flavonoids, rich in minerals 
such as calcium, potassium, iron, a little omega 3 and 
6, and high magnesium17 which can reduce menstrual 
pain and premenstrual occurrence in women. Because of 
the mentioned benefits of dark chocolate, this study was 
undertaken to examine the effect of dark chocolate on 
menstrual pain in adolescent women.

Materials & Method
Study Design: This was experimental study with 

randomized testing with control group design.

The study was conducted on medical students at 
DY Patil Medical College Navi Mumbai. 90 samples 
were recruited by random sampling technique. The 
students who had given the history of severe primary 
dysmenorrhea were selected for the present study.

Inclusion criteria:

(a)	 Single, Young woman aged 18-21 years

(b)	 Experiencing severe pre menstrual and menstrual 
pain in the last 6months

(c)	 Regular menstrual cycle

(d)	 Not taking analgesic medication in last 24 hours

Exclusion criteria: Students with history of any 
chronic illnesses, or those using any contraceptive pills 
or any vitamin supplements

Intervention: 90 students that were selected were 
divided into 3 groups of 30 students each.

Group 1: Received 120gms/day of dark chocolate 
for 3 days.

Group 2: Received 120gms/day of milk chocolate 
for 3days

Group 3: With severe dysmenorrhea who did not 
receive any chocolate.

Doses given from onset of PMS till Second day of 
menses.

Instrument: Numeric Rate Scale (NRS)2 was used 
to measure pain. The 10-point numeric scale ranges 

from ‘0’ representing one pain extreme (e. g. “no pain”) 
to ‘10’ representing the other pain extreme Pain was 
measured before and after intervention.

Institutional ethical committee clearence was 
obtained prior to commencement of the study. No data 
of identification apart from weight, hieght were taken on 
the subject information sheet. The data of intervention 
pain scales were tabulated on MS Excel data sheet and 
compiled. The statistical analysis was done using SPSS 
software version 16.

Fig 01: Pain Scale Index

Observations
The present study comprised of 90 subjects, females 

of 18 to 21 years of age, with the mean age being 19 years 
and 3 months. No statistically significant differences 
were found in the age and BMI of the selected subjects. 
The group I consisted of individuals who were given 
dark chocolate during their study period. The details of 
group I are as follows (Table 1)

Table 1: Dark Chocolate Group (Group I)

Subjects Mean Age 
(Years)

Mean PSI 
(Pre)

Mean PSI 
(Post)

Mean 
BMI

30 19.3 8.36 7.02 23.05

The subjects showed a improvement in their 
pain scales with dark chocolate. Paired T Test (two 
tailed) was conducted to ascertain the significance, 
which revealed P value is less than 0.0001  
By conventional criteria, this difference is considered to 
be extremely statistically significant at 95% confidence 
interval.

Group II comprised of 30 subjects, who were 
administered milk chocolate as a part of intervention to 
assess its effects on pain scale index during menstrual 
pain. (table 02)

Table 2: Milk Chocolate Group (Group II)

Subjects Mean Age 
(Years)

Mean PSI 
(Pre)

Mean PSI 
(Post)

Mean 
BMI

30 19.6 8.41 7.37 22.52



18  International Journal of Physiology, October-December 2019, Vol.7, No. 4

In terms of pain, the subjects showed a mild 
improvement with administration of milk chocolate. 
Paired T Test (two tailed) was conducted to ascertain the 
significance, which revealed that the P value < 0.0001 
By conventional criteria, this difference is considered 
to be statistically significant at a confidence interval of 
95%.

Table:3 Control Group (Group I)

Subjects Mean Age (Years) Mean PSI Mean BMI

30 19.3 8.43 22.71

One way ANOVA analysis was conducted to 
ascertain the variance among the three groups which 
revealed that the f-ratio value is 5.15115. The p-value 
is.007687. The result is significant at 95 % confidence 
interval indicating that a variance exists between all 
three groups with dark chocolate showing highest mean 
difference in reduction of pain levels (1.34) as compared 
to other two groups.

In Summary, the study revealed that pain levels 
among adolescent females experiencing dysmenorrhea 
was reduced on consumption of dark chocolate, in 
comparison with milk chocolate and no chocolate.

Discussion
This study was conducted to compare the effects of 

administration of dark chocolate and milk chocolate on 
primary dysmenorrhea. The results showed that obtained 
efficacy in pain reduction was higher with taking dark 
chocolate and moderate with taking milk chocolate.

Enhanced release of PGs, allegedly from 
disintegrating cells during endometrial sloughing, 
is believed to cause myometrial hyper contractility, 
resulting in ischemia and hypoxia of the uterine muscle, 
and, ultimately, pain. 18, 19

All women have increased levels of PGs during 
the luteal phase compared with the follicular phase of 

ovulatory cycles. However, compared with eumenorrheic 
women, dysmenorrheic women have higher levels 
of PGs, as measured in luteal phase endometrial 
biopsies, jet washings and menstrual fluids. 20, 21 Higher 
circulating levels of PGs (PGF2α and PGE2) have 
been reported in women with dysmenorrhea compared 
with asymptomatic women during menstruation, and 
these PG levels are highest during the first 48 h of 
menses, when symptoms peak. 18, 22, 23, 24 Further, the 
severity of menstrual pain and associated symptoms of 
dysmenorrhea are directly proportional to the amount of 
PGs released. 21, 25 In addition, clinical administration 
of exogenous PGs results in uterine contraction and 
often also produces the same systemic symptoms that 
frequently accompany dysmenorrhea. 24, 26

Magnesium influences the contractility, tone and 
relaxation of the uterine smooth muscle; and may inhibit 
the synthesis of prostaglandin based on inhibition of 
biosynthesis of prostaglandin. Studies have revealed that 
menstrual pain is relieved by good diet. 27, 28, 29, 30 Paath, 
(2004) stated adolescent women need to maintain a good 
nutritional status, with a balanced way of eating at the 
time of menstruation. 31

It has been reported that plasma levels of calcium 
in premenstrual period is lower in people suffering from 
premenstrual syndrome. 32, 33 Di Cintio et al reported a 
relationship between calcium intake in food and reducing 
the severity of primary dysmenorrhea. Also, a small 
randomized trial showed that increasing dietary calcium 
intake reduce mood and pain symptoms associated with 
menstruation 34, 35

Repeated monthly painful episodes may lead to the 
development of central sensitivity to pain. 36, 37 Central 
sensitization is defined as an abnormal augmentation of 
pain by mechanisms within the central nervous system 
(CNS), and therefore represents a state where the response 
to normal peripheral inputs is greatly enhanced. 38, 39 
Primary dysmenorrhea has been classified as a member 
of the central sensitivity syndromes together with 
several other clinical conditions including fibromyalgia 
and tension-type headaches. 36, 37 These syndromes are 
characterized by pain hypersensitivity in the absence of 
tissue injury, inflammation, or a lesion to the nervous 
system. 36, 39

In a previous study examining the benefits of dark 
chocolate to reduce menstrual pain stated that the 
chocolate content of GABA (Gamma-Amino Butyric 
acid) is an amino acid that has
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a major function as a neurotransmitter in the central 
nervous system. Gamma aminobutyric acid inhibits 
nerve transmission in the brain, calming nervous 
activity. The 5-HT creates a sense of comfort and 
increase serotonin levels. L-taurine gives rise to body-
wide relaxation. L-glutamine can be utilized directly by 
the brain for energy production in brain cells. Thus it 
can improve brain function and facilitate the utilization 
of GABA and S-HTP. In theory, magnesium has a direct 
effect on vascular pressure and can regulate the entry of 
calcium into the smooth muscle cells of the uterus, so 
magnesium affects contraction and relaxation of smooth 
muscle of the uterus. 41

Magnesium can also suppress inflammation by 
inhibiting the formation of prostaglandins. So in the 
group treated with dark chocolate states menstrual pain 
is reduced significantly. 41

Copper is a cofactor for a number of enzymes and is 
required for iron transport and other process. 43, 44 Dark 
chocolate provides 31% whereas milk chocolate provides 
10% of the U. S. RDA for copper per 100-kcal serving, 
dark chocolate provides 25% of the RDA (1.90 mg) and 
Milk chocolate contains 5% of the RDA for iron. 42 A 
study in 2005 stated, dark chocolate contains complex 
carbohydrates, antioxidants (flavonoid polyphenols), 
vitamin B6, unsaturated fatty acids (omega 3 and 
omega 6) and minerals (magnesium, calcium, iron) that 
influence and regulate menstrual cycle by balancing the 
levels of the sex hormones in the blood during the luteal 
phase of the cycle. 44

Conclusion: The study concluded that in the selected 
study group, the pain levels during dysmenorrhoea was 
significantly reduced by administration of dark chocolate 
as compared to no administration. The use of a natural 
substitute is a viable option to NSAIDS as it carries none 
of the side effects associated with the drugs. The study is 
limited by the small sample size and lack of variability 
in the age group of the subjects. A wider study is needed 
to effectively apply this in the entire population.
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Abstract
Premenstrual syndrome is a set of physical, behavioural or emotional symptoms that some women experience 
on regular basis in relation to menstruation. Premenstrual symptoms have been associated with perceived 
stress, and perceived stress is the strongest predictor of premenstrual syndrome. The present study attempted 
to find a relationship between various cardiovascular and neurological parameters and stress in working and 
non working women. The study observed significant changes between the pulse and blood pressure and 
reaction time in the study population, while observing higher perceived stress in the working women.
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Introduction
Premenstrual syndrome (PMS) is a major clinical 

entity affecting a large segment of female population. It 
is the name given to a group of physical and emotional 
symptoms that some women experience on regular 
basis in relation to menstruation. The symptoms 
occur monthly generally within 7 to 14 days prior 
to menstruation. Symptoms may seem to worsen as 
menstruation approaches and subside at the onset or 
after several days of menstruation1. PMS leads to 
substantial impairment in normal daily activities and 
occupational productivity and significantly increased 
work absenteeism2. As working women are under 
immense physical and psychological pressures, there is 
a possibility that various effects of PMS may be more 
common in working women as compared to housewives. 
Certain behavioral and neurological symptoms occur 
in women especially during premenstrual phase. 
Headache, painful enlargement of breast, decreased 
ability to concentrate, nervous irritability, emotional 
instability, poor judgment, depression, tension, weight 
gain, and increased blood pressure have been reported 
during premenstrual phase, and are associated with salt 
and water retention.3

Another important aspect in working women is 
reaction time, which is crucial for our everyday lives 
and requires intact sensory skills, cognitive processing, 
and motor performance. Reaction time measurement is 
an indirect index of processing capability of the central 
nervous system and simple means of determining sensory 
motor association and performance of an individual. 4, 
5 Studies have reported that during PMS, a variety of 
physiological processes are affected that includes the 
cardiovascular, neurological as well as psychological 
systems. 5 The present study was conducted to determine 
whether any difference in the above is observed in 
females who are working and those who are housewives 
during PMS and in Postmenstrual stage.

Methodology: The study was conducted among 
females in the age group of 25-40 years, living in Navi 
Mumbai, Maharashtra. The sample size was 30 subjects 
each from working women group and housewives. The 
working women group included subjects employed 
in Dr D Y Patil Medical College, Navi Mumbai, with 
an average workload of 40 hours per week in mild to 
moderate exertion level activity. while non working 
women group included spouses of employees at same 
institution.

Inclusion Criteriae:

●	 Apparently healthy female subjects.

●	 Aged between 25 and 40 years.

●	 Working Group comprised females working for 
atleast one year.

10.5958/2320-608X.2019.00131.8
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●	 Non Working group comprised females NOT 
working in any position for atleast one year.

Exclusion Criterae:

●	 Subjects with menstrual disorders,

●	 pregnancy,

●	 using oral contraceptives

●	 with skeletal muscle diseases (i.e., Myasthenia 
gravis, periodic paralysis, and polymyositis)

●	 or having neural diseases (i.e., poliomyelitis and 
polyneuropathy)

●	 Subjects with abnormalities in visual and auditory 
tests were also excluded from the study.

All subjects were checked for acuity of vision by 
Snellen’s test; color perception by Ishihara’s chart; 
normal auditory function by Rinne’s test and Weber’s 
test. Detailed menstrual history was elicited from all 
subjects and premenstrual and Postmenstrual phase was 
determined. Premenstrual phase was taken as 1 to 7 
days prior to the onset of menstruation. Their pulse rate 
(per minute), blood pressure (mm Hg), weight (kg), and 
auditory reaction time (ART) and visual reaction time 
(VRT) (seconds) were measured during both the phases. 
Before measuring ART and VRT each subject was made 
familiar with the apparatus. All the subjects were right 
handed and used their right hand to press the switch 
immediately after receiving visual or auditory stimulus 6. 
Three readings for each stimulus were noted after giving 
three practical trials and the lowest was taken as the 
reaction time. All subjects were given a perceived stress 
questionnaire (PSQ), and asked to fill it. The Perceived 
Stress Scale is a 10-item self-report questionnaire that 
measures the persons’ evaluation of the stressfulness of 
the situations in the past one month of their lives7. The 

PSS is the only empirically established index of general 
stress appraisal. The subjects who scored ≤20 on the 
PSS were categorized to have low stress levels, while 
subjects with score >20 were categorized to have high 
stress.

Written informed consent was obtained from the 
subjects before inclusion in the study. The data was 
collected in MS Excel Worksheet and analyzed using 
SPSS Software (ver. 16).

Observation: The present cross sectional study was 
conducted at Dept of Physiology, Dr D Y Patil Medical 
College, Navi Mumbai, Maharashtra, having a total of 
60 adult female subjects, divided in two groups of 30 
each based on whether they are working or not. The 
average age was 31 ± 2.44 years. The average weight of 
the subjects was 56.55 ± 4.56 kgs. The mean BMI was 
25.2 among the subject group. No statistically significant 
differences were observed in between the two groups 
with respect to age, BMI and weight. (table 01)

Table 1: Comparison of anthropometric parameters 
in both groups (n=30)

Parameter 
(Mean) Working group Non Working 

group

Age (Years) 32.32 30.66

Height (cms) 151.4 151.7

Weight (Kgs) 57.43 53.11

BMI 25 25.4

Pulse was recorded in both the groups and showed 
a statistically significant difference at 95% CI (Table 2). 
The mean values of pulse rates Group 2 (Non working 
Females) was marginally lower than that of the working 
group (Group 1).

Table 2: Comparison of Cardiac parameters during premenstrual and postmenstrual phases (n=30)

Parameter Group 1 (Working) 
(Mean±SD)

Group 2 (Non Working) 
(Mean±SD) P Value Remark

Pulse (bpm)
Premenstrual 86.5 ± 1.1 82.8 ± 1.2 <0.0001 HS

Postmenstrual 84.5 ± 0.9 80.5 ± 1.1 <0.0001 HS

Systolic BP (mmHg)
Premenstrual 114.2 ± 2.2 104.7 ± 2.1 <0.0001 HS

Postmenstrual 110.6 ± 2.6 101.5 ± 1.5 <0.0001 HS

Diastolic BP (mm Hg)
Premenstrual 68.8 ± 0.9 63.9 ± 1.1 <0.001 S

Postmenstrual 65.6 ± 1.1 63.2 ± 0.9 <0.001 S
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A comparison of cardiovascular system parameters 
during premenstrual and postmenstrual phases revealed 
that during premenstrual phase there was significant 
increase in pulse rate (P<0.001) among the working 

group as compared to the non working group subjects. 
There was also a significant rise in systolic and diastolic 
blood pressure among the two groups.

Table 3: Comparison of reaction parameters during premenstrual and postmenstrual phases (n=30)

Parameter Group 1 (Working) 
(Mean±SD)

Group 2 (Non Working) 
(Mean±SD) P Value Remark

ART
Premenstrual 0.84 ± 0.040 0.89 ± 0.057 <0.001 S

Postmenstrual 0.82 ± 0.033 0.87 ± 0.021 <0.001 S

VRT
Premenstrual 0.54 ± 0.016 0.51 ± 0.011 <0.0001 HS

Postmenstrual 0.52 ± 0.012 0.49 ± 0.017 <0.0001 HS

When evaluating the comparison of ART and VRT 
during premenstrual and postmenstrual phases of both the 
subject groups, we found that both ART and VRT were 
significantly increased (P<0.001) during premenstrual 
phase as compared to those in postmenstrual phase 
in the working women group as compared to the non 
working group (Table 03). Though both these subject 
groups exhibited decrease in cardiovascular parameters 
and decrease in reaction time during the postmenstrual 
period, it was the working group that exhibited more 
changes as compared to the non working group in the 
study.

In terms of stress in the perceived stress questionnaire, 
the subjects in the working group displayed the following

Table 4: Comparison of Stress levels in Working 
and Non Working Group

Stress Score Working (n) Non Working (n)
< 20 (Low Stress) 11 21
>20 (High Stress) 19 9

Among the two groups, the non working group 
displayed 21 subjects with a low stress score, while it 
was the working group that had 19 subjects with a high 
score on the stress questionnaire. (Table 2)

Discussion

There was a highly significant increase in pulse 
rate, and in both systolic and diastolic blood pressure 
during premenstrual phase as compared to those in 
postmenstrual phase. This could be explained on the 
basis of increased fluid and salt retention induced by 
ovarian steroids and higher sympathetic activity due 
to premenstrual stress. 8 The differences among the 
working and non working groups can be attributed to 

higher sympathetic activity among the working women, 
as rise in blood pressure due to stress leads to increased 
epinephrine secretion and this rise in blood pressure is 
important sympatho-adrenal response to physiological 
stressful experience of menstruation. 9

Our study observed that there was prolongation 
of both ART and VRT during premenstrual phase as 
compared to those during postmenstrual phase in both 
the subject groups. Retention of water and sodium due 
to variation in sex steroid levels during menstrual cycle 
might influence the process of axonal conduction time and 
availability of neurotransmitter at synapses in auditory 
pathways. Changes in either of these two processes 
cause conduction time to vary during menstrual cycle 10. 
The significant difference between the two groups can 
be attributed to increased sympathetic activity among 
working women due to occupational stress and increased 
discomfort in work environment especially during 
premenstrual phases 11. Gordley et al (2000) stated in 
their study that occupational stresses among women can 
contribute to an increase in resulting menstrual disorders 
as well as increase severity of premenstrual symptoms12. 
A japanese study by Yamamoto K et al, in 1994 had 
highlighted that one of the many reasons for a altered 
neurophysiological response in working women during 
pre menstruation stage could be due to hypothalamic-
pituitary-adrenal axis is activation during stress, 
increased levels of corticotropin-releasing hormone and 
glucocorticoids or increased sympathetic activity with 
reduction of GABA neurotransmitter in the brain due 
to high levels of progesterone and thus lead to a further 
decrease in neuronal transmission. 13

A study among Japanese college students stated that 
the ones who reported premenstrual symptoms, menstrual 
pain, and the experience of irregular menstrual cycles 
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had higher stress scores than those who did not. The 
results suggest that psychosocial stress is independently 
associated with premenstrual symptoms and the 
experience of irregular menstrual cycles among college 
students 14. Similarly a study by Nagma S et al, among 
medical students in India showed that the students with 
high stress levels (PSS >20) experienced irregular cycles 
more often than the ones with low stress levels (PSS 
≤20). 15 Our study is in concurrence with both the above 
studies in observing that there is a definitive evidence of 
increased stress among the working group of subjects 
during their premenstrual phase and is documentable in 
various parameters.

Conclusion
Our study concludes that there is a significant 

increase in pulse rate, blood pressure auditory reaction 
time and visual reaction time among the working group 
women during premenstrual period as compared to 
non working women. There is also a higher level of 
perceived stress among the working group. Premenstrual 
stress also affects the sympathetic system among both 
the groups but more effects were observed in working 
women as compared to non working women in our 
study. The limiting factor in our study was the small 
sample size and lack of diversity in choosing subjects. 
The lacunae of this study may be filled by further studies 
employing a larger and wider sample size. Finally we 
conclude that though a number of nations such as Japan, 
Taiwan, Indonesia and South Korea have provisions for 
paid menstrual leave, there have been cases of developed 
countries where such provisions have been met with 
severe criticism and disparity16.We end with a question 
of whether India should follow suit and provide such 
measures or continue with its draconian policies?
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Abstract
Background: Diet is one of the risk factors for obesity and VMH plays a substantial role in food intake and 
obesity. Food intake and body weight differ preferentially with gender. Insulin resistance, thyroid, and lipid 
profile are intimately linked to body metabolism. Thus, this study was conducted to assess the role of VMH 
on metabolism

Materials and Method: The study was conducted in the Dept. of Physiology, JIPMER after ethics committee 
approval. The animals were fed on HFD (total of 12 female albino Wistar rats) for a period of 10 weeks. 
After obtaining a basal recording of food intake, body weight, glucose, insulin, thyroid, and lipid profile 
for a period of 1 week, animals were divided into control and experimental subgroups (each 6 female). 
Experimental rats underwent electrolytic ablation of VMH whereas control rats underwent sham lesion. 
Then a post-lesion recording was taken for four weeks and compared between groups with appropriate 
statistics.

Results: VMH lesion increased food intake, body weight, blood glucose, insulin, and insulin resistance in 
the experimental group. VMH lesion didn’t have much influence on lipid profile and thyroid profile.

Conclusion: VMH has a significant role in feeding behavior, adiposity genesis, insulin-glucose homeostasis, 
and lipid metabolism.

Keywords: High-fat diet, ventromedial hypothalamus, obese rat.
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Introduction
Globally obesity is a major health issue(1). As per 

the reports of WHO, around 2.8 million deaths occur per 
year due to obesity(2). The rate of obesity prevalence is 
doubled among adults and the rate was tripled among 
children(3). Several factors have been shown to regulate 
the body weight or cause adiposity which includes 
environmental, genetic, social and nutrition(4). The 
behavioral component of food intake and adiposity 

is proposed to be influenced by hypothalamic 
(Ventromedial hypothalamus, lateral hypothalamus, 
and arcuate nuclei) and limbic system. Both adiposity 
and calorie intake were integrated by many nuclei of 
the hypothalamus(5, 6). VMH is considered to be the 
major satiety center which holds responsible for feeding 
behavior(4). Among the brain regions, ventromedial 
hypothalamus (VMH) is linked to food intake regulation 
and body weight in animal models(7). Li S. Zhang Hy 
et al have documented that diet-induced animal model 
to reflect a general apt obesity model(8) and high-fat 
diet is one of the accepted models for inducing obesity 
in rats. The diet intake alters the body metabolism. It 
has been shown that blood variables such as glucose, 
insulin, thyroid hormones, and lipid profile components 
represent energy homeostasis(9, 10). Though lesion of 
VMH is found to cause obesity(11), its effect in already 
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obese rats is not yet established and further, the effect 
of experimentally produced VMH lesion on parameters 
such as insulin, thyroid profile, lipid profile, and glucose 
concentrations were not studied till date. Hence, the 
present study was conceived.

Materials and Method
Study design and setting: This is an Experimental, 

intervention-based animal study done in the Department 
of Physiology, Jawaharlal Institute of Postgraduate 
Medical Education and Research, Puducherry. We 
commenced the study after obtaining approval from 
both institute scientific advisory committee and ethics 
committee for animal studies. The Committee for the 
Purpose of Control and Supervision of Experiments on 
Animals (CPCSEA) guidelines were diligently followed 
in the study.

Procedure: We procured 12 female albino Wistar 
rats each weighing about 150-250g from the institute’s 
animal house. The rats were randomly assigned to 
experimental (n=6) and control group (n=6). We 
accommodated the rats in plastic cages with a layer or 
husk closed with wire lids. Freshwater ad libitum was 
made available to all the cages. We ensured 12 hours 
light-dark cycle in the room where rats were housed. 
They were fed on standard rat chow and allowed to 
habituate for 10 days prior to the baseline data collection. 
After a habituation period of 10 days, rats were fed on 
a high fat diet (HFD group). HFD was prepared freshly 
each day in the laboratory by mixing the components 
in a given proportion (Table 1). Diet and water were 
provided ad-libitum to both the groups for a period of 10 
weeks to produce the diet-induced obese model of rats.

HFD was given for a period of 10 weeks. Then the 
rats were fed on standard rodent chow for 10 days so as 
to get adapted to this diet. After 10 days of habituation, 
40 g of standard rodent chow and 100 ml of fresh tap 
water ad libitum was provided every day. Daily food 
intake and body weight was measured every one week 
to determine the mean 24-hour basal recordings.

All the high-fat diet food was packed properly in an 
airtight container to prevent oxidation.

Table 1: The composition of a high fat diet

The composition of HFD (12)

Item g/Kg of diet

Casein 164

Corn starch 303.1

Dextrose 115

Sucrose 89.9

Butter oil 190

Cellulose 58.6

Soyabean oil 10

Mineral mix 41

Vitamin mix 11.7

L-Cysteine 2.1

Choline bitartate 2.9

Blood collection: 1.5-2 ml of rat blood samples were 
collected after 7 days of baseline recording from jugular 
vein for biochemical analysis under mild anesthesia 
(Ether). Quantification of thyroid hormone profile and 
lipid profile was carried out using the isolated serum. 
Estimation of the lipid profile and thyroid hormones 
were analyzed as per the manufacturer guidelines. 
Blood glucose was measured using glucose oxidase and 
peroxidase method. Insulin concentration was measured 
using the ELISA procedure. Insulin resistance was 
calculated using the standard formulae.

5 ml of rat blood sample was collected under 
anesthesia (double dose of ketamine than the ketamine 
dose used during lesion making) by cardiac puncture 
before sacrificing. We administer two-fold increased 
amount of ketamine intraperitoneally before sacrificing 
the animal (13).

Lesion making
Lesion of the VMH was made according to the 

coordinates provided from stereotaxic atlas for rat brain 
by Konig and Klippel, 1963. The position of the nucleus 
is given with reference to a three-dimensional system 
of coordinates determined by external landmarks on 
the skull. The point of intersection of three mutually 
perpendicular zero planes (horizontal, vertical and 
frontal) was used as zero.

Nucleus Anterior 
Coordinates

Lateral 
Coordinates

Vertical 
Coordinates

VMH 0.45 mm ±0.05 mm 0.82 mm

Following ketamine (5 mg/100 g Body Weight) 
administration intraperitoneally, the head was secured 
on the manual stereotaxy machine binaurally. We 
shaved the scalp and a midline scalp incision was made 
using a sterile scalpel. We applied pressure to control 

Cont...  Table 1: The composition of a high fat diet...
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the bleeding. Using artery forceps, we held the edges of 
skin and the skull was exposed following the removal 
of galea aponeurotica. VMH coordinates were set and 
marked on the skull with the marker dye. We drilled the 
skull bone using a 20 G trephine, bilaterally. Topical 
adrenaline (1:10, 000) and the pressure was applied 
to control the bleeding whenever required. We passed 
electric current for 10 seconds via 26-gauge lesion 
making needle bilaterally. The skin incision was sutured 
and we administered 0.5 ml paracetamol injection 
intramuscularly. The prophylactic antibiotic was applied 
on the surface of the skull. We also monitored the 
respiratory distress and bleeding for 10-15 minutes and 
then they were accommodated in a clean cage with fresh 
husk.

All the above-mentioned procedure was carried out 
to induce sham lesion except passing current. After the 
sham lesion, the rats were accommodated to their cages 
with standard rodent chow and water for a fortnight 
and we monitored them for bleeding and distress till 
their recovery. We recorded the post-lesion variables 
ensuring the complete recovery of the rats from the 
lesion inducing procedure.

Parameters recorded: At baseline, we monitored 
food intake behavior, weight and we measured circulating 
levels of glucose (glucose oxidase-peroxidase method), 
insulin (rat/mouse Insulin ELISA kit, MilliporeTM, 
USA),, lipid profile status and thyroid hormone profile 
(Human TSH chemiluminescence Kit, Siemens, 
USA) (Human TT3 RIA kit, ImmunotechTM, Czech) 
(Human TT4 RIA Kit, ImmunotechTM, Czech). Insulin 
resistance was calculated using HOMA–IR (HOMA-
IR = Fasting insulin (μU/ml) x Fasting plasma glucose 
(mmol/l)/22.5) (14). All the parameters were monitored 
again following post-lesion.

Body weight (BW): We used the electronic 
weighing machine and we measured once a week 
throughout the study

Food intake (FI): We monitored food intake on a 
daily basis. Following the lesion, we allowed the rat to 
recover from stress and we did not monitor food intake 
or their body weight for a period of fourteen days.

Biochemical Parameters
Blood was collected in EDTA coated tubes and 

centrifuged to obtain serum. Approximately 0.5 ml of 
serum was immediately handed over to the technical 
personnel to the biochemistry laboratory of JIPMER, 
Puducherry for analysis of fasting glucose and lipid 
profile (total cholesterol, triglycerides, LDL, HDL, and 
VLDL). The remaining plasma samples were stored 
at-20oC in labeled containers for analyses of other 
parameters

●	 Plasma Insulin (Rat/Mouse Insulin ELISA Kit, 
Millipore TM, USA)

●	 Plasma TSH (Human TSH chemiluminescent Kit, 
Siemens, USA)

●	 Total T3 (Human TT3 RIA Kit, Immunotech TM, 
Czech)

●	 Total T4 (Human TT4 RIA Kit, Immunotech TM, 
Czech)

Statistical Analysis: All the data underwent 
normality testing and based on their distribution they 
were expressed in mean±SD. Unpaired‘t’ test was done 
between the groups and paired t-test done before and 
after the intervention. All the data analysis was carried 
out in IBM SPSS statistics software (Version 20, New 
York, USA). The significance was set at p-value <.05.

Results
Table 2: Comparison of body weight and food intake of control (female rats selected for sham lesion) and 

experimental (female rats selected for VMH lesion) of High Fat Diet group before and after lesion

Parameters Lesion Control Group (n=6) Experimental Group (n=6) P value

Food intake (g/day)

Pre 9.07 ± 2.975 9.53 ± 0.495 .716

Post 9.821 ± 0.707 12.766 ± 0.65 <.001

Pre vs post .560 <.001

Body weight (kg)

Pre 172.5 ± 11.862 178.33 ± 15.371 .478

Post 210.50 ± 10.621 256.60 ± 15.504 <.001

Pre vs post <.001 <.001
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Table 3: Comparison of blood glucose, insulin and HOMA-IR of control (female rats selected for sham 
lesion) and experimental (female rats selected for VMH lesion) of High Fat Diet group before and after 

lesion

Parameter Lesion
Control Group Experimental Group P value

Female Rats (n=6) Female Rats (n=6)

Blood Glucose (mg/dl)

Pre 92.16 ± 14.303 90.66 ± 14.733 . 861

Post 105.83 ± 13.527 125.33 ± 11.165 .021

Pre vs post .119 <.001

Insulin (ng/ml)

Pre 1.313 ± 0.331 1.439 ± 0.357 . 540

Post 1.908 ± 0.592 3.036 ± 0.856 .024

Pre vs post .057 .001

HOMA-IR

Pre 7.165 ± 2.037 7.725 ± 2.154 . 653

Post 11.956 ± 3.446 22.530 ± 4.821 .001

Pre vs post .015 <.001

Data were expressed in mean±SD. The unpaired 
t-test was done between the groups and paired t-test 
was done to analyze the pre-intervention and post-
intervention outcomes. A p value <.05 is considered to 
be significant

Table 2 shows no significant difference in food intake 
or body weight between control and experimental groups 

at baseline. Whereas, following lesion experimental 
group demonstrated significantly increased food intake 
behavior and marked rise in body weight than its 
baseline value and control group value. Control group 
post-interventional results have shown increased body 
weight than its baseline value following sham lesion. 
However, there are no significant changes in food intake 
behavior of control group following sham lesion.

Data were expressed in mean±SD. The unpaired 
t-test was done between the groups and paired t-test 
was done to analyze the pre-intervention and post-
intervention outcomes. A p value <.05 is considered 
to be significant. HOMA-IR: Homeostasis of Model 
Assessment of Insulin Resistance.

Table 3 shows no significant difference in blood 
glucose, insulin or HOMA-IR between control and 
experimental groups at baseline. Whereas, following 

lesion experimental group demonstrated significantly 
increased concentration of blood glucose, insulin, and 
HOMA-IR than its baseline value and control group 
value. Control group post-interventional results have 
shown a borderline increase in insulin concentration 
and a significant increase in insulin resistance than its 
baseline value following sham lesion. However, there are 
no significant changes in blood glucose concentrations 
of the control group following sham lesion.

Table 4: Comparison of the lipid profile of control (female rats selected for sham lesion) and experimental 
(female rats selected for VMH lesion) of High Fat Diet group before and after lesion.

Parameter Lesion
Control group Experimental group

P value
Female rats (n=6) Female rats (n=6)

TC (mg/dl)
Pre 51.16 ± 5.380 50.16 ± 7.477 .795
Post 75.33 ± 6.543 91.0 ± 8.235 .004
Pre vs post <.001 <.001

TG (mg/dl)
Pre 132.33 ± 12.41 121.0 ± 14.904 .182
Post 87.83 ± 6.063 136.66 ± 20.617 <.001
Pre vs post <.001 .162

HDL (mg/dl)
Pre 29.16 ± 3.616 31.83 ± 4.262 .269
Post 30.83 ± 3.251 31.0 ± 5.725 .950
Pre vs post .419 .781
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LDL (mg/dl)
Pre 19.86 ± 4.478 20.13 ± 6.773 .936
Post 18.36 ± 3.074 20.63 ± 6.116 .435
Pre vs post .514 .895

VLDL (mg/dl)
Pre 18.46 ± 6.28 18.2 ± 5.981 .942
Post 11.13 ± 3.135 12.20 ± 3.707 .601
Pre vs post .028 .063

Cont...  Table 4: Comparison of the lipid profile of control (female rats selected for sham lesion).....

Data were expressed in mean±SD. The unpaired 
t-test was done between the groups and paired t-test 
was done to analyze the pre-intervention and post-
intervention outcomes. A p value <.05 is considered to 
be significant. TSH: Thyroid stimulating hormone.

Table 5 shows no significant difference in thyroid 
hormone profile (TSH, T3, T4) at baseline and after 
intervention in both the groups

Discussion
Previous studies have shown that VMH lesions 

resulted in hyperphagia and obesity in a number of 

species including humans (6). However, studies on the 
effect of VMH lesion in obese rats is sparse. High-fat 
diet is an accepted model to induce obesity in rats (15). 
In the present study, we considered 12 albino Wistar rats 
(6 control group and 6 experimental groups) to study 
the impact of VMH lesion on food intake, glucose-
insulin dynamics, lipid, and thyroid profile after creating 
obesity in the rats. Groups were gender and weight 
matched as these factors are known to influence our 
study variables(13).

We observed that both food intake and body weight 
increased significantly in the experimental group after 

Data were expressed in mean±SD. The unpaired 
t-test was done between the groups and paired t-test 
was done to analyze the pre-intervention and post-
intervention outcomes. A p value <.05 is considered to 
be significant. TC: Total cholesterol; TG: Triglycerides, 
HDL: High-density lipoprotein; LDL: Low-density 
lipoprotein; VLDL: very low-density lipoprotein.

Table 4 shows no significant difference in lipid 
profile parameters (Total cholesterol, HDL, LDL, and 
VLDL) between control and experimental groups at 
baseline. Whereas, following lesion experimental group 

demonstrated significantly increased concentration of 
total cholesterol than its baseline value and increased 
concentration of triglycerides than control group value. 
Control group post-interventional results have shown 
significantly increased total cholesterol concentration, 
triglycerides, and VLDL than its baseline value following 
sham lesion. However, there is no significant changes 
between the groups was observed at baseline. Pre and 
post intervention among control group rats revealed no 
significant changes in any other parameter except pre-
post changes of total cholesterol and triglyceride

Table 5: Comparison of thyroid profile of control (female rats selected for sham lesion) and experimental 
(female rats selected for VMH lesion) of High Fat Diet group before and after lesion.

Parameter Lesion
Control group Experimental group

P value
Female rats (n=6) Female rats (n=6)

TSH (µIU/ml)

Pre 0.49 ± 0.185 0.341 ± 0.224 .237

Post 0.583 ± 0.118 0.47 ± 0.192 .247

Pre vs post .323 .309

T3 (ng/dl)

Pre 1.107 ± 0.87 0.923 ± 0.144 .620

Post 1.085 ± 0.213 1.270 ± 1.003 .667

Pre vs post .953 .421

T4 (µg/dl)

Pre 4.005 ± 3.230 3.014 ± 0.886 .485

Post 4.181 ± 3.713 4.316 ± 1.850 .938

Pre vs post .931 .151
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lesion. However, the body weight increased significantly 
even in the control group without any change in their 
feeding behavior. Hence, the increase in body weight 
continues even with normal feeding behavior with 
standard chows. This increase might be due to the 
effect of the stress of sham lesion on rats. Further, the 
increase in body weight is higher in the experimental 
group as compared to the control group. Hence, we 
can hypothesize that increase in body weight in the 
experimental group might be due to VMH lesion causing 
hypothalamic obesity (16). One of the reasons for the 
increase in body weight might be due to an increase in 
food intake as observed in our study in the experimental 
group. The increase in food intake behavior occurred 
in already obese rats. This gives us the insight that 
VMH is still functioning in obese rats and controlling 
the feeding behavior. As regards to the link between 
VMH lesion and autonomic activity, available evidence 
suggest that lesion of VMH is associated with enhancing 
parasympathetic activity and reduced sympathetic 
activity; increased parasympathetic activity results in 
weight gain (17-19). This could be one of the mechanisms 
for the increase in body weight.

In the control group, there was an increase in 
insulin resistance and insulin levels with no change in 
blood glucose levels. This was expected as high-fat 
diet induces obesity along with insulin resistance and 
this leads to a vicious cycle leading to diabetes (20, 21). 
In our study, we hypothesize that the increase in insulin 
levels was able to keep the blood glucose values within 
the normal range in the control group. However, in the 
experimental group, there was significantly increased 
blood glucose, insulin, insulin resistance. The increase 
in insulin levels and resistance were higher in the 
experimental group as compared to the control group. 
Hence, these observations could be attributed to a lesion 
in VMH. This shows that VMH lesion not only plays 
a role in feeding behavior but has a role in metabolic 
homeostasis too. VMH lesion is able to increase insulin 
resistance even in obese rats and lead them into diabetes. 
This might be due to an increase in food intake and also 
by altered autonomic balance caused by VMH lesion as 
discussed earlier.

Our observation on lipid profile is mixed. In the 
control group, there was an increase in total cholesterol, 
a decrease in triglycerides and VLDL, while HDL and 
LDL remained unchanged. In the experimental group, 
both Total cholesterol and triglycerides increased, while 
HDL and LDL remain unchanged and only VLDL 

showed a decrease. We hypothesize that most of the 
changes in lipid profile might be due to high-fat diet-
induced obesity. Similar to our findings Ishibashi S et al 
(22) and Marion M. Marsh et al (23) also found increased 
cholesterol concentration and triglycerides in the plasma 
following high-fat diet among mice respectively. There 
was not much significant difference between the control 
group and experimental group in lipid profile except 
for triglycerides. From our study, we are not able to 
determine the effect of VMH lesion, which would have 
required stabilization of the metabolic profile in the 
obese model we have created.

This suggests that VMH could be the major 
hypothalamic nuclei responsible for metabolic regulation 
and dietary pattern also partly contributes to metabolic 
regulation in animal models.

In our study, there was no change in thyroid profile 
in both the control and experimental group. Although 
previous studies have suggested that role of thyroid 
hormone on VMH in regulating the food intake and 
energy expenditure component (24, 25), findings from our 
study suggest no influence of VMH on thyroid hormone 
profile occurs in rats within a short duration. Contrary 
to our findings, Shan-Shan Shao et al., have observed 
increased thyroid hormone (T3, T4, and TSH) and 
morphological changes in thyroid gland following high-
fat diet on a long term basis (24 weeks) among rats (26).

Conclusion
VMH lesion is able to increase food intake, increase 

body weight and increase insulin resistance and blood 
glucose values even in already obese female Wistar rats.
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Abstact
Back ground: This study is undertaken to see whether practice of yoga can help in reducing hypertension 
which is an independent risk factor of coronary heart disease and also to check whether it can act as an 
adjunct to pharmacotherapeutic treatment in mild to moderate hypertension.

Objective: (1) To study the effect of selected asanas and pranayam on mild to moderate hypertension. (2) To 
study the socio-demographic profile among the study subjects.

Materials and method: The present study was conducted among 80 hypertensive patients trained in yoga 
at S-VYASA, Mysuru and 80 control group of hypertensive patients not practicing yoga attending Dept 
of cardiology, KR Hospital, Mysuru. The parameters assessed were Pulse Rate, Systolic Blood Pressure, 
Diastolic Blood Pressure and Pulse Pressure. They were measured at baseline (before start of yoga), at 12 
weeks and 24 weeks of intervals.

Results: The data was analyzed using paired and unpaired t test. Pulse rate, Systolic blood pressure, 
Diastolic blood pressure and pulse pressure were observed between yoga and control group. Statistically 
significant reduction were observed in Pulse Rate, Systolic Blood Pressure, Diastolic Blood Pressure and 
Pulse Pressure among yoga practitioners (p<0.001). These changes in blood pressure are probably due to 
reduced stress and decreased sympathetic activity attributable to Yoga.

Keywords: Yoga asanas, Pranayama, Pulse rate, Systolic blood pressure, Diastolic blood pressure, Pulse 
pressure.

Introduction
Hypertension is a common disorder affecting 15% 

of adult population in India and is one of the biggest 
health challenges in the 21st century. The global burden 
of study has reported Hypertension as the 4th contributor 
to premature death in developed countries and 7th in the 
developing countries.1 The prevalence of hypertension 
is approximately 7.6 millions death (13-15% of total) 
and 92 million disability adjusted life years worldwide 
were attributed to high blood pressure in 2001.2

A meta analysis has estimated, the prevalence of 
hypertension to be 40.8% in urban and 17.9% in rural 
Indian population. 3

Hypertension doubles the risk of cardiovascular 
diseases including coronary heart disease, CHF, 
ischemic and hemorrhagic stroke, renal failure and 
peripheral arterial disease.

According to JNC 8 classification, Mild hypertension 
is defined as systolic blood pressure (SBP) is 140-159 
mmHg or diastolic blood pressure (DBP) is 90-99 
mmHg and Moderate hypertension is defined as systolic 
blood pressure (SBP) is 160-179 mmHg or diastolic 
blood pressure (DBP) is 100-109 mmHg.

The prevalence of cardiovascular diseases is high 
in Indians and hypertension is an important modifiable 
risk factor. 4 Hypertension is a lifelong condition that 
is usually treated easily but difficult to keep under 
control. The treatment forhypertension includes drugs 
like Angiotensin converting enzyme inhibitors, Beta 
blockers, Calcium channel blockers, Diuretics, Alpha 
receptor antagonists are prescribed appropriately 
depending on the degree of hypertension. Many 
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hypertensives require two or more drugs of different 
combinations to control blood pressure.5 Distressing side 
effects of drugs affect health related quality of patients. 
So not only medications but also diet, life style changes, 
alternative treatment are essential in treating essential 
hypertension.6 The etiology for essential hypertension is 
multifactorial like obesity, smoking, alcohol and stress. 
Among these factors, Stress is one of the contributing 
factor.7 Yoga is a science and its practice harmonizes the 
body and mind. Asanas and Pranayama are relaxation 
techniques, which are proven to reduce stress. 8 These 
relaxation techniques are non drug, non invasive, easy to 
practice, cost effective in controlling blood pressure, and 
do not have any appreciable side effects or symptoms6. 
An integrated approach to hypertension management 
is required. Many scientific studies support the use of 
yoga practice in treatment of hypertension. But it has 
not been standardized and fully recognized by medical 
professionals. Yoga techniques is proved to be beneficial 
in mild and moderate hypertensives, along with drug 
therapy. 9 Hence the present study is an attempt to 
evaluate the effect of yoga techniques in patients with 
mild to moderate hypertension.

Objectives
1.	 To study the effect of selected asanas and pranayam 

on mild to moderate hypertension.
2.	 To study the socio-demographic profile among the 

study subjects

Materials and Method
Source of data: The present study was conducted 

among 80 hypertensive patients practicing yoga at 
S-VYASA Mysore and 80 age and sex matched control 
group of hypertensive patients not practicing yoga who 
were registered from Dept of cardiology, KR Hospital, 
Mysore. Cases and controls were chosen in the age 
group of 40-60 years.

Sample size: Sample size was calculated using 
a power of 80% and error of 10% at 5% significance. 
Prevalence of hypertension in India is 0.4% and 
proportions of hypertensives in age group of 40-60 years 
is 32.5%. Using the formula 4pq/r2 the sample size was 
found to be 80 per cell. Hence the total sample size for 
the yoga and Non yoga groups is 160. This sample size 
also accounted for the attrition rate.

Inclusion criteria:
1.	 Mild to moderate Hypertensive adults under 

treatment in the age group 40-60 years.

2.	 Regular yoga practitioners for study group.

3.	 Subjects who are not involved in yoga, pranayama, 
mediation or any other form of exercises like dance 
or sports for control group.

Exclusion criteria:

1.	 For both groups, all cases of secondary hypertension.

2.	 History of cardiovascular or respiratory diseases.

3.	 History of major surgeries in past 6 months.

Method of Collection of Data:

●	 Subjects were examined for their General physical 
health, Subject’s clinical History and details were 
taken according to the standard Performa. Based on 
inclusion and exclusion criteria the candidates will 
be selected.

●	 Informed written consent was taken from all subjects 
in the study.

Results
The present study entitled “EFFECT OF YOGA 

ON MILD TO MODERATE HYPERTENSION” 
was conducted in Department of cardiology, Mysore 
Medical College and Research Institute, Mysore in 
collaboration with‘S-VYASA’ Group Yoga Mandir, 
Mysore.

Presentation of Data: Master chart showing the 
indices of various parameters were tabulated at 12 weeks 
and 24 weeks. A group of 80 who were trained with yoga 
and Pranayama and a group of 80 who were not trained 
with Yoga and Pranayama were analyzed for the results. 
The results obtained were expressed as mean ± standard 
deviation.

Thus data analysis was done by using appropriate 
statistical tools.

Proportions, frequency, mean and standard 
deviation was calculated. The Independent-Sample t 
Test procedure is used to compare means of yoga group 
and control group.

Paired t test is used to compare means in yoga group 
at 12 weeks and 24 weeks and in control group at 12 
weeks and 24 weeks.

In these tests of significance a p value <0.001 
was considered statistically highly significant, p value 
<0.05 was considered significant and p value >0.05 was 
considered insignificant.
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Table 1: Comparison of parameters among yoga 
and control groups after 12 weeks

Parameters
Yoga Control

p valueMean+Standard 
deviation

Mean+Standard 
deviation

Pulse 82.8+4.3 90.8+4.2 <0.001 

SBP 142.0+6.7 153.2+6.0 <0.001 

DBP 86.4+4.9 95+4.7 <0.001 

Pulse pressure 55.6+6.7 58.1+6.4 0.014 

*Independent sample t test is used

Table 2: Comparison of parameters among yoga 
and control group at 24 weeks

Parameters
Yoga Control

p valueMean+Standard 
deviation

Mean+Standard 
deviation

Pulse 78.5+4.6 91.6+3.7 <0.001 

SBP 136.8+6.2 154.8+5.6 <0.001 

DBP 81.4+5.7 94.2+4.0 <0.001 

Pulse pressure 55.3+6.6 60.5+6.7 <0.001 

*Independent sample t test is used.

Table 3: Comparison of parameters at baseline and 
after 12 weeks in yoga group

Parameters
Baseline After 12 weeks

p valueMean+Standard 
deviation

Mean+Standard 
deviation

Pulse 84.2+4.87 82.8+4.32 <0.001 

SBP 146.13+6.7 142.08+6.7 <0.001 

DBP 87.9+5.0 86.48+4.9 <0.001 

Pulse pressure 58.2+5.25 55.6+6.7 <0.001 

*paired sample t test is used

There is significant decrease in parameters at 12 
weeks compared to baseline.

Table 4: Comparison of parameters at baseline and 
after 12 weeks in control group

Parameters
Baseline After 12 weeks

p valueMean+Standard 
deviation

Mean+Standard 
deviation

Pulse 89.2+5.75 90.84+4.2 <0.001 

SBP 150.6+7.2 153.2+6.0 <0.001 

DBP 92.8+4.7 95.0+4.5 <0.001 

Pulse pressure 57.8+5.4 58.1+6.4 <0.001 

*paired sample t test is used

There is significant increase in parameters at 12 
weeks compared to baseline.

Table 5: Comparison of parameters after 12 weeks 
and after 24 weeks in yoga group

Parameters
After 12 weeks After 24 weeks

p valueMean+Standard 
deviation

Mean+Standard 
deviation

Pulse 82.8+4.3 78.5+4.6 <0.001 

SBP 142.0+6.7 136.8+6.2 <0.001 

DBP 86.4+4.94 81.48+5.7 <0.001 

Pulse pressure 55.6+6.7 55.3+6.6 <0.001 

*paired sample t test is used

There is significant decrease in parameters at 24 
weeks compared to 12 weeks

Table 6: Comparison of parameters after 12 weeks 
and after 24 weeks in control group

Parameters
After 12 weeks After 24 weeks

p value Mean+Standard 
deviation

Mean+Standard 
deviation

Pulse 90.8+4.2 91.6+3.7 <0.001 

SBP 153.2+6.0 154.8+5.6 <0.001 

DBP 95.0+4.5 94.2+4.0 <0.001 

Pulse pressure 58.1+6.4 60.5+6.7 <0.001 

*paired sample t test is used

There is significant increase in parameters at 24 
weeks compared to 12 weeks

Electrocardiogram was recorded in both the groups 
before the commencement of the study. This was 
essential for fulfilling the exclusion criteria. If any major 
changes were found the subjects were not included in the 
study so all the study subjects were essentially normal 
ECG at the beginning of the study. However ECG 
was also recorded at 12 weeks and 24 weeks changes 
among the group. Cardiologist opinion was sought in 
interpreting the tracings.

BMI was assessed by using standard formula and 
compared between yoga group and control group. 
Among Normal BMI in group I 42% and in group II 
30%, Overweight among group I 30% and group II 40% 
and Obese in group I 8% and group II 10%.

Socioeconomic status was assessed according to 
BG Prasad classification, among the group I 76% and 
group II 65% belonged to middle class, while 4% and 
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14% belonged to lower middle class among group I and 
group II respectively. Only 1% among group II belonged 
to upper middle class.

Discussion
The study was conducted on 160 subjects who 

had mild or moderate hypertension of which 80, who 
practiced yoga formed the yoga group and 80 formed the 
control group who did not practice yoga.

80 Hypertensive patients practiced yoga in 
S-VYASA Group, Mysore and 80 hypertensive patients 
not practicing yoga were enrolled from department of 
cardiology, KR hospital, Mysore.

The mean age of the study (yoga) group was 
49.8+6.35 years and the control group was 49.85+5.25 
years. The total data collection duration was 6 months 
and divided as baseline (before start of yoga), 12 weeks 
and 24 weeks.

Pulse rate, Systolic blood pressure, Diastolic blood 
pressure, and Pulse pressure significantly decreased at 
24 weeks in study group, when compared at baseline and 
at 12 weeks.

Effect on Heart rate: In the present study PR is 
decreased from 84.2, 82.8 and 78.5 at baseline, 12 weeks 
and 24 weeks respectively and the difference in mean 
pulse rate showed statistically significant with p value 
<0.001.

The present study agrees with the study done by 
Sharma M et al (2013) in which there was significant 
reduction of heart rate among yoga trained hypertensive 
individuals10.

Effect on Blood pressure: In the present study 
Systolic blood pressure, Diastolic blood pressure and 
Pulse pressure significantly decreased at 24 weeks 
compared to baseline and 12 weeks as follows SBP 
(146.13, 136.8 and 142.08), DBP (87.9, 86.48 and 81.48) 
and Pulse pressure (58.2, 55.6 and 55.3) respectively. 
The difference in mean SBP, DBP and PP showed 
statistically significant with p value < 0.001.

The present study is consistent with the study done 
by Prakash S and Gupta R (2015) in which there was 
significant reduction in SBP and DBP, the study group 
who practiced yoga compared to control group. 11

The present study is consistent with the study done by 
N. Victoria Devi and Sarada N (2017) in which 3 months 

of yoga intervention showed significant reduction in PR, 
SBP, DBP among yoga group. 12

Effect on Electrocardiogram: There was no ECG 
changes in the yoga and control groups at 12 and 24 
weeks of interval. This is in agreement with the study 
done by Seemamani et al (2011) in which ECG did not 
show any statistically significant changes13.

The yogic exercises involve physical, mental and 
spiritual tasks which are performed in a comprehensive 
manner. Yoga after a long duration affects hypothalamus 
and brings about a decrease in the systolic and diastolic 
blood pressures through its influence on the vasomotor 
center, which reduces the sympathetic tone and the 
peripheral resistance.14 Yoga involves pranayama 
i.e., a voluntary alteration of the breathing pattern 
which increases parasympathetic tone in the yoga 
practitioners.15,16

Conculsion
The study demonstrated that regular practice of 

yoga and pranayama has beneficial effects on reducing 
hypertension in mild to moderate hypertensive patients. 
The reduction in Pulse rate, Systolic blood pressure, 
Diastolic blood pressure and Pulse pressure among 
yoga and pranayama practitioners were statistically 
significant.

Limitations

Recommendations

Health care providers should be aware of the factors 
related to the non-adherence of lifestyle modification 
and should try to intervene them.
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Abstract
Resistant training is one of the most important way of workouts which is seeking attention in modern days 
exercise patterns. Such training is also associated with reduction in the risk of hypertension and allied 
metabolic diseases especially in population served by sedentary lifestyle. Thus the present study was 
designed to examine the effects of 3 months to 1 year resistance training on cardiovascular endurance, 
flexibility, muscular endurance and physical fitness which enables us to confirm changes in performances in 
adults. On successful completion of training it was observed that significant increase in strength, power and 
working abilities of participants enrolled. Major gain of the study was seen in participants aging 30-39years. 
This finding of the present study clearly demarcates the benefit of starting the resistance training at an earlier 
age is always favourable. Hence we conclude that in health promotion of resistance training more emphasis 
should be targeted to the population groups with lower physical activity levels who are at maximum risk of 
having cardiovascular and obesity like diseases.

Keywords: Muscular endurance, cardiovascular endurance, flexibility, muscle strength, Resistance Training, 
physical fitness.

Introduction
Strength and resistance training exercise is one of 

most important types of workout that is to be performed 
routinely. It is benefiting the individuals by increasing 
strength of bones, muscles and connective tissues; by 
lowering risk of cardiovascular injury and thus providing 
with better quality of life. 1

Also reduction in the risk of hypertension 
is associated with planned workouts. Consistent 
involvement with resistance training can prevent chronic 
disease and mental illness during later adulthood. The 
origins of adulthood physical activity are suggested to 
be in adolescence physical activity. 2

Sedentary lifestyle is considered to be the reason 
for major health problems like metabolic disorders, 
obesity, Cardiovascular disorders of the later ages in 
life with increasing trend of in young adults. 3 It is clear 
that, along with nutrition and lifestyle modifications; 
exercise plays a significant role in overcoming these 
disorders. 4 Many research studies have shown that 
exercise specially resistance training in young adults is 
significantly increasing the measures of healthy life. 5

A major concern is developing and investigating 
effective and practical interventions for those who are 
at the risk of developing health such problems. Thus, 
our aim was to examine how resistance training improve 
physical, social and mental performances in adults. 6

In Indian setup we don’t have the exact literature 
which will inform how much change will be there in the 
Physique parameters with exercise which we tried to 
conduit with the present study.

Method & Procedure: In this cross sectional 
analytical study sample size of 135 participants was 
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calculated considering confidence limit of 5% and 
confidence interval of 95%. 169 participants were 
selected randomly coming to the gymnasium in the age 
group of 30 to 49 years age.

All participants participated in a supervised 
resistance training program (6 day/week) for the duration 
of up to 1 year (6 months minimum). The participants 
were measured at base line and periodically at every 1st 
week of every month during the training program for 
body cardiovascular endurance, muscular endurance and 
flexibility.

In the fitness test, for the Muscular endurance, 
“Push up and “Curl Up” is used. For the Flexibility “Sit 

and Reach test” is used and for cardiovascular endurance 
Heart rate is used at resting and after treadmill. 5, 7

Maximum heart rate is calculated by subtracting age 
of the individual from 220. For a 30-year-old person, for 
example: 220-30 = 190.8

The target zone for a 30-year-old person would be 
between 50 and 85 percent of his or her maximum heart 
rate:
●	 50 percent: 190 x 0.50 = 95 bpm
●	 85 percent: 190 x 0.85 = 162 bpm.

Following grades of exercise were considered as per 
K11 academy of fitness sciences standardized protocol.9

Table. 1: Different grades of exercises and their normal values

Age group 30-39 40-59

Grade of 
exercise 4 3 2 1 4 3 2 1 4 3 2 1 4 3 2 1

Gender Male Female Male Female

Push up >48 34-38 17-33 06-16 >42 29-32 13-16 05-15 >34 25-34 15-24 08-14 >29 20-29 12-21 06-12

Curl up 50 40 25 10 40 25 15 06 40 25 15 5 30 15 10 04

Sit & reach >40 28-40 22-28 15-22 >43 33-43 22-33 17-22 >40 28-40 22-28 15-22 >43 33-43 22-33 17-22

Where in grades of exercise 4: Excellent, 3: Good, 2: Average, 1: Poor.

Participants: After approval of Institutional ethics 
committee, written and informed consent were taken 
from the participant to join the study.

Inclusion criteria followed were:

(a)	 Healthy volunteers in an age group of 30-49 years.
(b)	 Absence of musculoskeletal limitations
(c)	 Absence of spinal pain.

Exclusion criteria followed were:

(a)	 Volunteers having history of previous surgery, 
diabetes, hypertension, asthma, cardiovascular and 
neuromuscular diseases. 9

(b)	 Participants not following regular gym or having 
more rest period (more than 1day/week).

(c)	 Participants who were not willing to take part in the 
study/follow study protocol.
Testing Protocols:

Participants were allotted training programmes as 
per their status and ability of the physical fitness and 
guidelines given by K11 gym.9

For all the groups the instruction was to “repeat day 
1 & 2. Cardio every alternate day. Rest once a week”. 
This regimen is a training guideline designed to maximize 
performance by minimizing reciprocal inhibition.

As over the time subject’s fitness improved due 
to the strict continuous exercise module application 
and they were allotted to next higher level of exercise 
module.

Cardiovascular endurance: To assess the 
cardiovascular endurance, the participants resting level 
heart rate was noted and then the participants were asked 
to do the treadmill test for maximum of 10 minutes and 
there heart rate noted just after the test.

Muscular Endurance: To assess muscular 
endurance, the participants were asked to perform as 
many push-ups and curl ups as possible.

Training Procedure: The resistance training 
sessions consisted of total body workouts using a 
combination of different body weight and power 
exercises, as well as a variety of exercise equipment. 
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After obtaining the records results were interpreted 
by applying one way ANOVA with post hoc Tukey’s 
test for and percentage of population benefitted by the 
resistance training (Flexibility) were also depicted in 
table 2 to 4 obtaining following results.

Result
There were no reported training injuries or excessive 

muscle soreness at any stage of the training program. 
We originally had 169 participants enrolled in the study 
out of which 23 withdrew and 11 were dropouts hence 
finally 62 females and 73 male were participated. For 
statistically significant results the participants were 
categorised depending upon their ages in two separate 
groups as 30-39 years and more than 40 years with 
upper age limit of 49 years. Improvement in percentage 
exercising patterns are compared amongst the population 
group as per period of exercise performed is shown in 
table 3 and 4 applying ANOVA and Tukey’s post hoc test.

Physical fitness in the form of cardiovascular 
endurance it has been observed that when compared 

with the start-up group aging 30 to 39 years 97% of the 
participants improved their cardiovascular endurance at 
rest by doing 6 months of resistant training and nearly 
89% participants improved after treadmill by doing 
minimum of 3 months of training hiking to good grades. 
While observing other group aging more than 40 years 
similar results were seen in 93.93% participants after 3 
and 6 months respectively.

The fitness level in form of muscular endurance has 
been depicted in table 3 which clearly demarcates rise 
in the percentage of muscular endurance after 6 months 
of exercise from poor to good grades in nearly 86% 
participants on push up grades and 56.68% participants 
in curl up grades aging 30-39.While in the 40plus age 
group 81% on push up and 60.6% on curl ups shown 
improvement. (p<0.05).

Considering flexibility in terms of sit and reach test 
72.5%participants aging 30-39 years and 33.33% aging 
more than 40 years improved flexibility after 3 months of 
training from poor to good grades as depicted in table 2.

Table 2 Flexibility-Sit reach

Age 30-39 >40

Grade 0 Weeks 3 Months 6 Months 0 Weeks 3 Months 6 Months
1 38 (41.75%) 01 (1.25%) 00 18 (40.01%) 03 (7.69%) 02 (6.06%)
2 46 (50.55%) 12 (22.5%) 12 (16.44%) 17 (38.63%) 17 (43.58%) 14 (42.42%)
3 07 (7.69%) 58 (72.5%) 52 (71.23%) 05 (11.36%) 13 (33.33%) 11 (33.33%)
4 00 09 (11.25%) 09 (12.33%) 04 (9.09%) 06 (15.38%) 06 (18.18%)

Total 91 80 73 44 39 33

These results reveal that the implemented resistance 
training program produces significant changes in 
cardiovascular endurance, muscular endurance and 
flexibility in adults under consideration.

The time wise progress in exercising grades of the 

participants is depicted in table. 3. Analysis of variance 
(ANOVA) was applied to the data so as to observe 
statistical significance also Tukey’s post hoc test was 
applied to observe after how many period of resistance 
training significant changes are occurring.

Table. 3: Exercise grading in the age group 30-39 and >40 as per advancement of the duration of exercise

Age 30-39 >40
0 Weeks 3 Months 6 Months 0 Weeks 3 Months 6 Months

CVEr 1.31± 0.80 2.07± 1.01 2.58±0.81 1.79±1.02 1.84±1.03 2.61±0.84
CVEt 1.22±0.62 2.76±0.76 3.46±1.02 1.47 0.9 2.79±0.76 3.5±1.04
MEp 1.38±0.43 2.34±0.70 2.67±0.74 1.27±0.49 2.13±0.55 2.7±0.73
MEc 1.13±0.37 2.20±0.65 2.29±0.65 1.16±0.37 1.9±0.48 2.36±0.7
Flx 1.68±0.61 2.74±0.75 2.75±0.73 1.88±0.94 2.45±0.87 2.45±0.87

Where: CVEr: Cardiovascular endurance at rest, CVEt: Cardiovascular endurance after treadmill, MEp: Muscular endurance push 
up, MEc: Muscular endurance curl up, FLX: flexibility
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Table. 4. Post hoc Tukey’s analysis

30 (p<0.05) 40 (p<0.05)

CVEr 0 vs 
CVEr12 Yes MEp0 vs 

MEp12 Yes FLX 0 vs 
FLX12 Yes CVEr0 vs 

CVEr12 No MEp0 vs 
MEp12 Yes FLEX 0 vs 

FLEX 12 Yes

CVEr 0 vs 
CVEr 24 Yes MEp0 vs 

MEp24 Yes FLX 0 vs 
FLX 24 Yes CVEr0 vs 

CVERr24 Yes MEp0 vs 
MEp24 Yes FLEX 0 vs 

FLEX 24 Yes

CVEt 0 vs 
CVEt12 Yes MEc0 vs 

MEc12 Yes FLX12 vs 
FLX 24 No CVEt0 vs 

CVEt12 Yes MEc0 vs 
MEc12 Yes FLEX 12 vs 

FLEX 24 No

CVEt 0 vs 
CVEt 24 Yes MEc0 vs 

MEc24 Yes CVEt0 vs 
CVEt24 Yes MEc0 vs 

MEc24 Yes

CVEr12 vs 
CVEr24 Yes MEp12 vs 

MEp24 No CVEr12 vs 
CVEr24 Yes MEp12 vs 

MEp24 No

CVEt12 vs 
CVEt 24 No MEc12 vs 

MEp24 No CVEt12 vs 
CVEt24 No MEc12 vs 

MEc24 No

Considering above results it could be clearly stated 
that a minimum of 12 weeks of resistance training is 
required for getting improved cardiovascular endurance, 
muscular endurance and flexibility in 30-39 years age 

group. With advancement of age the resistance training 
needs to be performed for more duration of time for 
improved physical grades.

Above results represented Graphical represented as:

Discussion
In present study resistance training program which 

has been trailed is concomitant with minimum or no 
injury to any age group people with application of proper 
age associated training guidelines.10

Exercise under appropriate training is related with 
intensified muscular power, working capacity and 
psychosocial well behaviour in people. This clearly 
demarcates gain of current study with Faigenbaum. A; 
that improvement on the basis of resistance training on 
physical and psychosocial health of the individual.5
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Along with this reduction in cardiovascular 
accidents and increase in cardiovascular endurance 
raise the chances of healthy survival in adult humans. 
Results of the present study are in accordance with 
Alter DA and Niebaure J having increased percentage 
of cardiovascular endurance after doing minimum of 3 
months of the resistance training. 11, 12

According to Walter R Frontera age related reduction 
in muscular endurance is attributed to reduction in muscle 
mass i.e. sarcopenia which is results from inadequate 
exercise. In present study we found favourable results 
that muscular endurance increases after a minimum of 
3 months of resistant training which will definitely add 
to the benefit for healthy lifestyle. 13 Also it will benefit 
to retain motor function by recruiting the motor units 
and increasing their firing activity and also reduces age 
related sarcopenia as suggested by frank Mayer. 17

Significant results in flexibility were more in the age 
group of 30-39 years as compared to the other group the 
due to increased age. But with ongoing resistant training 
adults got benefitted in improving their flexibility also 
which goes well in accordance with Wells. K. F. 14

In conjugation with Phil Page before start of exercise 
if stretching is performed; it not only helps in improving 
the flexibility grades in form of increased range of motion 
but also enhances strength and performance, similar 
results were observed here for improving flexibility 
grades. 15

Although numerous studies have investigated the 
effects of exercise, relatively few have used resistance 
training models. This study adds to the body of literature 
by showing that resistance training programs can 
effectively benefit physical performance in young adults.

The major solution to increase the endurance and 
flexibility is resistant training; but to measure its long 
durational effects extensive research is required which 
is beyond the scope and limitations of this study hence 
we tried to put a stepping stone towards healthier lives in 
adults improving their physical lifestyle.

Hence we conclude that Short-term resistance 
training can significantly improve flexibility and increase 
strength and power in Participants this finding is in well 
accordance with Michael R. Mcguigan. 16 In health 
promotion of resistance training more emphasis should 
be targeted to the population groups with lower physical 
activity levels who are at maximum risk of having 
cardiovascular and diabetes like hazardous diseases.

Acknowledgement: YFC Gym, Chandrapur for 
their seamless support.

Ethical Clearance: Availed from GMC Chandrapur 
ethics committee

Source of Funding: Self

Conflict of Interest: nil.

Bibliography
1.	 American heart association. Strength and 

Resistance Training Exercise available from https://
www. heart. org/en/healthy-living/fitness/fitness-
basics/strength-and-resistance-training-exercise. 
Accessed on March-28-2019

2.	 Haskell WL, Lee IM, Pate RR. Physical activity 
and public health: recommendation for adults from 
the American College of Sports Medicine and the 
AHA. Circulation 2007, 116:1081-1093.

3.	 K. Umamaheshwari, Y. Dhanalakshmi, S. Karthik, 
NitinJohn. Effect of exercise intensity on body 
composition in overweight and obese individuals. 
IJJP 2017; 61 (1) 58-64.

4.	 Falk, B and Eliakim, A. Resistance training, skeletal 
muscle and growth. PediaEndocrinol. 2000; 1: 
120‑127.

5.	 Faigenbaum A, Kraemer W, Cahill B, et al. Youth 
resistance training: position statementpaper and 
literature review. StrengthCond J. 1996; 18:62-75.

6.	 Tomi E Makinen, Katja Borodulin, Tuija H 
Tammelin, Ossi Rahkone. Effects of adolescence 
sports and exercise on adulthood leisure-time 
physical activity. IJBNPA 2010.7: 27-38.

7.	 Healthline.com. What Is Cardiorespiratory 
Endurance and How Can You Improve It? 
Available from https://www. healthline.com/
health/cardiorespiratory-endurance#exercises. 
Accessed on December 26, 2018.

8.	 Target Heart Rate and Estimated Maximum Heart 
Rate, Centers for Disease Control website https://
www. cdc. gov/physicalactivity/basics/measuring/
heartrate. htm. Assessed on April-20-2019.

9.	 Keleven. org. Mumbai: K11 academy of fitness 
sciences; Available from https://www. keleven.
com/consultancy. Accessed on December-28-2019.

10.	 Guy J, Micheli L. Strength training for children and 
adolescents. JAm AcadOrthopSurg. 2001; 9:29‑36.



International Journal of Physiology, October-December 2019, Vol.7, No. 4  45

11.	 Alter DA, Oh PI, Chong A. Relationship between 
cardiac rehabilitation and survival after acute 
cardiac hospitalization within a universal health 
care system. Eur J Cardiovasc Prev Rehabil. 2009; 
16:102-113.11.

12.	 Niebauer J, Clark AL, Coats AJ. Exercise training 
in chronic heart failure: effects on pro-inflammatory 
markers. Eur J Heart Fail. 2005; 7:189-193.

13.	 Walter R. Frontera, Virginia A. Hughes, Karyn 
J. A cross-sectional study of muscle strength and 
mass in 45-to 70 year-old men and women. J. Appl. 
Physiol. 1991; 71 (2): 644-650.

14.	 Wells, K. F., Dillon, E. K. The sit and reach. A 
test of back and leg flexibility. Research Quarterly, 
1999; 23.115-118.

15.	 Phil Page. Current concepts in muscle stretching 
for exercise and rehabilitation. IJSPT. Feb 2012; 7 
(1): 109-114.

16.	 Michael Mcguigan, Melissa Tatasciore, Robert U. 
Newton. Eight weeks of resistance training can 
significantly alter body composition in children 
who are overweight or obese. JSCR. 2008; 22 (6): 
11-16.

17.	 Frank Mayer, Friederike Scharhag-Rosenberger, 
Anja Carlsohn, Jürgen Scharhag. The Intensity and 
Effects of Strength Training in the Elderly. Dtsch 
Arztebl Int. 2011; 108 (21): 359-64.



46  International Journal of Physiology, October-December 2019, Vol.7, No. 4

Comparative Study between the Effect of Short Term and Long 
Term Exposure to Cotton Dust on Pulmonary Function Tests in 

Cotton Mill Workers

Charulata Kadam1, Afshan Kausar2, Charushila Atul Rukadikar3, N.A. Deokar4

1Asst. Professor Dept of Physiology, SSPM Medical College And Lifetime Hospital, Padve-Kasal, Dist. 
Sindhudurg, Maharashtra, 2Assistant Professor, Department of Physiology JIIU’S Indian Institute of Medical 

Science & Research, (JIIU’S IIMSR) Medical College, Warudi, Badnapur, Jalna, Maharashtra, 3Charushila Atul 
Rukadikar, Asst. Professor Dept of Physiology Zydus medical college and hospital, dahod, Gujarat, 4N.A. Deokar, 

Asso. Professor, Department of Physiology, Government Medical College, Miraj, Sangali, Maharashtra, India

Abstract
Background: Byssinosis is the most common disease affecting the cotton textile workers; symptom 
complexes like mill fever, weaver’s cough, mattress-maker‘s cough, also occur in textile workers. 1Cotton 
workers are at risk for occupational lung disease, including byssinosis and chronic bronchitis3. The present 
study was done to compare the effect of short term exposure and long term exposure to cotton dust in cotton 
mill workers and suggest precautions them to prevent this.

Objective: To compare the effect of short term and long term exposure to cotton dust on pulmonary function 
tests in cotton mill workers.

Method: In this study, one group of fifty workers exposed for short term duration and other sixty four, 
for long term duration exposure were examined for PFTs of age 25-50 years. PFTs were carried out using 
spirometer.

Results or observations: The present study found that there is statistically significant difference in PFTs 
between the short term exposed group and long term exposure group of 25-50 years age.

Discussion & conclusion: The results of the present study helped us to understand and compare the short-
term and long term exposure group better and suggest workers to take precautions to avoid more subtle 
effects that can occur.

Keywords: Cotton dust, PFT, short term exposure, long term exposure.

the cotton textile workers; though other symptom 
complexes like mill fever, weaver’s cough, mattress-
maker’s cough, also occur in textile workers. 1

Cotton workers are at risk for occupational lung 
disease, including byssinosis and chronic bronchitis. 
The initial phase of byssinosis is characterized by acute 
reversible symptoms, such as wheezing, chest tightness, 
shortness of breath, or cough, and is typically evident 
on the first day back to work after an absence of 48 h 
or more (‘Monday Dyspnea’). These early symptoms 
are generally accompanied by reversible changes in 
pulmonary function (across-shift drops in FEV1). With 
continued exposure, the disease may progress to a stage 

Introduction
For nearly 300 years, work in textile industry has 

been recognized as, an occupational hazard. 2 Byssinosis 
is the most common, widely studied, disease affecting 
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in which symptoms are present throughout the work 
week and may eventually result in severe pulmonary 
disability. 3, 4

Longitudinal studies conducted in recent decades 
have produced conflicting results in understanding the 
chronic effects of exposure, especially with regard to 
functional impairments, although some studies failed to 
find chronic effects. 5, 6, 7

Previous studies suggested that respiratory 
symptoms in cotton textile workers were reversible, and 
reporting symptoms varied substantially from survey to 
survey whereas chronic symptoms persevered. 5, 8, 9

In this context, the present study has been undertaken 
to study, the effect of short term and long term duration 
exposure, to cotton dust on pulmonary function tests, in 
cotton mill workers. The results of the present study will 
help us to understand and compare the short-term and 
long term exposure group and suggest workers to take 
precautions to avoid more subtle effects that can occur.

Material and Method
The present study was approved by the Institution 

Ethical Committee. Pulmonary function tests were done 
in 50 cotton mill workers exposed for short term duration 
(1-5 years) and 64 cotton mill workers exposed for long 
term duration (6-20 years) of age 25-50 years.

The informed written consent was taken from study 
group after explaining the procedure to them. The study 
was done at a Spinning Mill with permission from the 
Management of the mill. The mill processes raw, ginned 
cotton to yarn.

The procedure of spirometry, a noninvasive 
investigation to be performed in the study for obtaining 
lung functions was explained to the subjects in 
vernacular, in detail. They, having understood the 
details, unconditionally consented to participate in the 
study. Workers were treated with due respect during all 
the meetings, while the tests were being conducted on 
them. Their work was not disturbed.

They were selected on the basis of following 
inclusion and exclusion criteria:

Inclusion criteria:

1.	 Study group individuals (both sex) working of age 25-
50 years in cotton mill exposed for short term duration 
of 1-5 years and long term duration of 6-20 years.

2.	 Individuals in both groups are working in cotton 
mill for more than 8 hours per day for 6 days a week.

Exclusion criteria: Subjects having,

1.	 Previous exposure to cotton or other occupational 
dust.

2.	 Those with history of smoking, tobacco chewing 
and alcohol intake.

3.	 Those with history of COPD, Bronchial Asthma and 
any other allergic conditions like allergic rhinitis.

4.	 Those with history of Cardio vascular diseases, 
Hypertension and Diabetes Mellitus.

1.	 Study group 1/Short term group: Fifty cotton mill 
workers, of age 25-50 years working at cotton mill 
exposed for 1-5 years duration (short term)9

2.	 Study group 2/Long term group: Sixty four cotton 
mill workers, of age 25-50 years working at cotton 
mill exposed for 6-20 years duration (long term)

Method of collection of data: Following parameters 
evaluated in study groups:

●	 After taking informed written consent from each 
subject, a structured questionnaire was given to the 
subjects, to elicit the detail occupational history and 
history of past or present respiratory illnesses.

The following Symptoms were asked: any history 
of (a) Chest Tightness, (b) Difficulty in Breathing, (c) 
Cough, (d) Wheezing and Phlegm.

●	 Lung Function Tests:

Procedure: Each subject was made to relax for 
minimum 5 minutes prior to performing the PFT 
procedure. The relaxed subject, in a sitting position, was 
asked to grip the sterile mouth piece as demonstrated to 
him/her prior to the recording. When the subject was 
confident and familiar with the procedure, he/she was 
asked first to perform maximal inspiration after a deep 
expiration. The subject was then instructed to expire with 
maximal effort (maximal expiration). The mouth piece 
was then removed and the actual values were printed for 
analysis. Each subject (Study groups or Control), was 
asked to repeat the maximum forced expiratory effort 
three times, each time with adequate rest in between, and 
the best reading of the three was considered for analysis. 
The PFTs data’s are analyzed by Spirolab III and a 
diagnosis of obstructive or restrictive disease is made.
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The following parameters were recorded in mill 
workers (study groups 1 and 2):

1.	 FVC: The maximum volume of air expired after a 
maximum inspiration.

2.	 FEV 1: Forced expiratory volume in first second) 
the fraction of vital capacity expired during the first 
second of a forced expiration.

3.	 FEV1/FVC ratio.

4.	 PEFR: Peak expiratory flow rate.

Statistical analysis: The data was analyzed by 
SPSS software, Version 20. Analysis was done by using 
Un-paired Student’s t-test for comparison between short 
term duration exposure and control group. The values 
were expressed as mean ± SD of observed value.

Observations and Results
Table 1: Comparison of FEV1 between study groups 

1 & 2.

Parameter Short term 
(N=50) 

Long term 
(N=64) 

P value 

FEV1 (L) 3.09±0.95 2.2±0.93 0.001* 

Table 2: Comparison of FVC between study groups 
1 & 2.

Parameter Short term 
(N=50) 

Long term 
(N=64) P value 

FVC (L) 3.65±0.92 2.83±1.03 0.001* 

Table 3: Comparison of FEV1/FVC between study 
groups 1 & 2.

Parameter Short term
(N=50) 

Long term
(N=64) 

P value 

FEV1/FVC (%) 84.02±9.68 76.66±11.68 0.001* 

Table 4: Comparison of PEFR between study 
groups 1 & 2.

Parameter 
Short term

(N=50) 
Long term

(N=64) 
P value 

PEFR (L/min) 528.9±130.21 466.56±128.83 0.001* 

Discussion
Effects of short term exposure are as follows: 1)

Cotton Dust can irritate the eyes on contact. 2) Breathing 
Cotton Dust can irritate the nose, throat and lungs. And 
effects of long term exposure are; Repeated exposure can 

cause serious, permanent lung damage (byssinosis) with 
increase chest tightness, difficulty breathing, coughing 
and wheezing throughout work. 10

Comparison between exposure of long term and 
short term duration group was done by two tailed un-
paired Student‘s t-test, to arrive at the results described.

The present study has shown that there is decrease 
in FVC, FEV1, FEV1/FVC and PEFR with increase in 
duration of exposure cotton dust.

FEV1: there is highly significant decrease in mean 
value of FEV1 in long term exposed workers than 
short term exposed workers. (P<0.001) This finding is 
matched with few studies no. 4, 11, 12, 13, 14, 15, 16, 
17 and however Jing Shi et al (18) observed no change 
in FEV1.

FVC: there is highly significant decrease in mean 
value of FVC in long term exposed workers as compared 
to short term exposed workers (P< 0.001). This finding 
is matched with few studies no. 4, 11, 16, 17, 19.

FEV1/FVC: there is highly significant decrease in 
mean value of FEV1/FVC in long term exposed workers 
than short term exposed workers (P< 0.001). This finding 
is matched with few studies 11, 14.

PEFR: there is highly significant decrease in 
mean value of PEFR in long term exposed workers as 
compared to short term exposed workers (P< 0.001). 
This finding is similar with observations of few studies 
15, 16, 20.

Therefore pulmonary function tests of workers 
exposed for long term duration are markedly decreased 
than workers exposed for short term duration. A precise 
knowledge of the pulmonary function tests helps to 
understand and apply some preventive measures for 
cotton mill workers, to minimize the hazardous effects 
of cotton dust exposure.

Conclusion
Occupational respiratory diseases are usually caused 

by extended exposure to irritating or toxic substances 
that cause acute and chronic ailments. 10 The incidence 
depends upon the chemical composition of dust, size of 
the particles, duration of exposure and the individual 
susceptibility. Though developed countries are very 
careful about occupational health, it is quite neglected in 
developing countries like India.14 Occupational exposure 
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to cotton dust leads to development of various pulmonary 
disorders, byssinosis being the most important of them. 2

This study was conducted to enlighten and compare 
the effects of short term (1-5 years) and the long term (6-
20 years) exposure (study groups), to cotton dust, on the 
pulmonary functions in cotton mill workers.

Pulmonary function tests were carried out on cotton 
textile workers and controls using ‘Spiro lab III’.

Comparison between Short term and Long term 
duration exposure groups was done by unpaired Student‘s 
t-test (by calculating mean and standard deviation, SD).

Following conclusions are drawn from the study:

1.	 Dynamic lung volumes and capacities (FEV1 and 
FVC) were compared between long term exposed 
group and the short term exposed group, they were 
significantly affected with increasing years of 
exposure to cotton dust.

2.	 Also the mean values of PEFR were lower in long 
term exposed group than the short term exposed 
group, suggesting more decline with increasing 
years of exposure to cotton dust in these workers.

3.	 Above results point towards an obstructive airway 
pathology probably affecting the larger airways in 
cotton textile workers. 28, 29

Hence, we conclude in our study that the short 
term duration exposure (1-5years) as well as long term 
duration exposure (6-20 years) produces changes in the 
lung functions of cotton mill workers and with increasing 
duration of exposure, there is decreasing levels of lung 
functions.

Precautions in the form of yearly medical 
examinations of the workers and decreasing the dust 
levels in the industry have to be undertaken to prevent the 
development of chronic and irreversible lung diseases.
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Abstract
Serotonin is a widely studies compound with known effects on mood, memory, emotions and other 
neuropsychiatric parameters. The present study was conducted to assess the effects of serotonin increase on 
memory among first year medical students. The study was done using tryptophan loading method, which 
was given to the subjects over a period of ten days. Pre and Post administration questionnaires were used 
to assess their memory, while serotonin levels were also estimated before and after the study. The results 
revealed that administration of serotonin has a impact on memory among the selected study subjects.

Keywords: Memory, Medical Students, Serotonin.

precursor may lead to impaired affective working 
memory but also to enhanced attention and recognition 
of fear and happiness. Sub-chronic effects include an 
increased recognition of happiness and a decreased 
recognition of disgust as well as a decreased processing 
of negative stimuli. These cognitive changes seem to 
be unrelated to changes in mood. Tryptophan loading 
seems to have a broader range of effects on cognitive 
performance compared to the effects of receptor-agonist 
and antagonist administration.(6)

The present study was conducted to ascertain 
the effect on memory on healthy adult subjects who a 
tryptophan loading diet, while measuring their serotonin 
levels before administration and after completion of the 
study.

Methodology: The present study was a prospective 
study conducted at Dr. D. Y. Patil Medical College, 
Hospital and Research center, Nerul, Navi Mumbai. In 
this study participants were first year medical students 
aged between 18 to 25 years.

Institutional ethical clearance was obtained prior to 
starting the study.

Total number of participants was 20, comprising 
of 10 male and 10 female participants without any pre 
morbidities and not on any medications. Daily 30 gms 
of protein power was given to participants in morning at 
the same time for 10 days. Serotonin level of blood was 

Introduction
Serotonin (5-hydroxytryptamien, 5-HT) has been 

linked to emotional and motivational aspects of human 
behavior, including anxiety, depression, impulsivity, 
etc. Several clinically effective drugs exert effects via 
5-HT systems.(1) Growing evidence suggests that those 
effects play an important role in learning and memory. 
Whether the role of serotonin is related to memory and/
or behavioral or emotional aspects remains an important 
question.(2) A key question that remains is whether 
5-HT markers (e. g., receptors) directly or indirectly 
participate and/or contribute to the physiological and 
pharmacological basis of memory and its pathogenesis.

Cognitive dysfunctions (eg. dysfunctions in 
the processing of neutral as opposed to emotional 
information) associated with depressive disorders have 
been subject of many studies.(3,4) Other studies have 
compared the effects of tryptophan loading with the 
effects of tryptophan depletion on cognitive functioning, 
mood and neuroendocrine measures (prolactin and 
cortisol) in healthy participants.(5) The studies concluded 
that in healthy subjects enhancement of the serotonin 

Corresponding Author: 
Dr. Vivek Nalgirkar 
Prof. and Head, Dept. of Physiology, Dr. D.Y. Patil 
Medical College, Nerul, Navi Mumbai 
e-mail: physiology@viveknalgirkar.com

10.5958/2320-608X.2019.00136.7



52  International Journal of Physiology, October-December 2019, Vol.7, No. 4

measured before and after completion of 10 days period 
by using a Serum Enzyme Immunoassay (EIA) method. 
The effect of serotonin on their memory was assessed 
before and after study period, using standard validated 
questionnaires. The data was analyzed before and 
after administration by using SPSS statistical analysis 
software, in consultation with institutional statistician.

Observations: The mean age of the study group 
was 19.95 years all the subjects successfully completed 
the entire trial within the stipulated study period. The 
mean serotonin levels were 161.87 ng/ml with a standard 
deviation of 48.78 before the trial, and mean serotonin 
levels post administration was 166.65 ng/ml with a 
standard deviation of 48.54. Males had average level of 
145.16 ng/ml pre-administration of protein, while after 
10 days, the mean level was 151.05ng/ml, denoting an 
increase of 5.89ng/ml. Females had a mean level of 
178.59 ng/ml pre-administration of protein, while after 
10 days, the mean level was 182.26 ng/ml denoting an 
increase of 3.67 ng/ml.

Analysis of Pre and Post administration of protein 
powder levels of serotonin revealed a p value < 0.001, 
denoting that a statistically significant difference in mean 
serotonin levels among the study group. No statistically 
significant difference was observed in the values among 
males and females in terms of mean serotonin levels.

Table 1: Results of Memory Testing Questionnaire

Parameter Pre 
Administration

Post 
Administration P Value

Short term 
Memory

Intact (14)
Impaired (6)

Intact (16)
Impaired (4)

<0.001

Long term 
Memory

Intact (12)
Impaired (8)

Intact (16)
Impaired (4)

<0.001

Immediate 
Recall Able (11)

Unable (9)
Able (13)
Unable (7)

<0.001

Forgetfulness
Commonly (9)
Sometimes (8)

Rarely (3)

Commonly (6)
Sometimes (11)

Rarely (3)

0.0318
(NS)

(Numbers in Brackets denote subjects), (P value calculated at 
95% Confidence Interval, NS-Not Significant)

The analysis of the results revealed that in terms 
of short term memory testing, 30% (n=6) had impaired 
memory pre administration, and post administration, the 
number reduced to 20% (n=4) among the selected study 
sample. A statistically significant relationship was seen 
in the number of candidates with improved scores in 

short term memory testing. Similar trend was observed 
in long term memory testing and immediate recall 
questions among the selected study subjects (Table 1). 
The data revealed a statistically significant relationship 
between long term memory and immediate recall in 
post administration group who had been given protein 
powder. In contrast, on self assessment of forgetfulness 
experienced by the candidates, no significant difference 
was observed in the study population.

Discussion
The present study revealed a relationship between 

administration of protein and levels of serotonin in 
otherwise healthy subjects. There was no significant 
difference in serotonin levels based on age or gender 
among the selected study population. This is in 
concurrence with studies by Musmade et al and leibowitz, 
who did not find significant changes in serotonin levels 
based on gender. However the subjects displayed a 
statistically significant difference in terms of changes on 
short term and long term memory in the selected study 
population. This change is in concurrence with studies 
by Murphy and Markus (7, 8), who reported that a protein 
rich diet increases cognitive function in indivuals, while 
depletion of the same causes a reduction in effective 
memory. However, our study is not in concurrence 
with the findings of Harmer (9), who found that short 
term memory does not show significant changes upon 
ceasing use of serotonin reuptake inhibitors while 
long term memory shows significant improvement on 
same parameters. We observed statistically significant 
changes in both long and short term memory among our 
study population.

A variety of studies have mentioned that the direct 
participation of 5-HT is seen in enhanced brain serotonin 
activity by means of its precursor (i.e., tryptophan) and 
led to improved memory in animals (Haider et al.) and 
normal elderly people and AD, Parkinson’s disease and 
schizophrenia patients (Levkovits et al; Porter et al), 
whereas, in human and animals, decreased brain 5-HT 
levels through acute 5-HT depletion impaired memory 
(Evers et al; Schmitt et al.) (10-14)

It has been reported that Nutrition exerts a positive 
effects on brain function. Animal studies indicate 
increased endogenous plasticity as the underlying 
mechanism in terms of the activation of neuronal 
precursor cells in different brain areas, which leads to 
improved brain function at multiple sites of the central 
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serotonergic system, increasing the volume of grey 
matter in learning-and memory-associated brain regions, 
and improving cognitive function. This phenomenon 
opens up noninvasive causal therapeutic options in 
neurodegenerative disorders and during aging-associated 
cognitive decline by inducing changes in lifestyle. (15)

Conclusion
Our study concluded that minor improvements 

in memory can be elicited by use of nutritional 
supplementation in healthy subjects. This could possibly 
pave the way for further research in novel therapeutic 
interventions in the memory enhancement of various 
types of patients and in other diseases under conditions of 
memory formation, amnesia or forgetting and should be 
explored in the near future. Together with the improved 
diagnostics of the disease, new therapeutic interventions 
will cause further specialization, with increased treatment 
and caring costs amplified by the ever-growing number 
of patients with memory disorders. Our study is limited 
by the low number of study participants.
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Abstract
Background: Urban working population lead a busy stressful life with poor sleep quality and health. The 
present study targets working population including both Shift and Non-Shift (9am-6pm) workers to analyse 
their sleep quality and heart rate variability and to evaluate for association between them.

Objectives: This study aims to analyse Sleep quality and Heart Rate Variability (HRV) in working population 
of Bengaluru and to evaluate for association between these two parameters in the study group.

Materials and Method: 50 professional workers in the age group of 20-35yrs were subjectively analysed 
for their quality of sleep using Pittsburgh Sleep Quality Index (PSQI). HRV was recorded with finger 
photoplethysmograph using infrared light, placed on left index finger of subjects. The analog signals of the 
device were digitized and reported through Kubios HRV software.

Results: Sleep quality and HRV indices were found to be better in people working from 9am-6pm shifts 
(Non-Shift workers) compared to people working in other shifts. Significant correlation between Sleep 
quality and HRV indices was observed.

Conclusion: Non-shift workers have better Sleep quality and HRV indices compared to Shift workers in 
Bengaluru city.

Keywords: Sleep quality, Pittsburgh Sleep Quality Index, Heart Rate Variability, Shift workers, Non-Shift 
workers, finger photoplethysmograph, Kubios HRV software.

In India, urban working population leads a busy 
stressful life and have poor sleep quality and health. 
Many people are seen to be working round the clock in 
different shifts divided within 24-hour span. It is said 
that, approximately 15% of healthy individuals do not 
adapt adequately to the effects of shift work, therefore 
regular night duties performed by them has an association 
with a relatively high health risk. Desynchronization of 
circadian clocks, resulting due to shift work, leads to 
higher risk of being prone to hypertension, dyslipidemia, 
insulin resistance and obesity3.

Recently, Heart rate variability (HRV) analysis 
has been commonly performed for the assessment of 
the cardiovascular autonomic nervous system. The 
oscillations present in the beat-to-beat pacing intervals 
of heart rate are directly influenced by the sympathetic 

Introduction
17.9 million people die every year due to 

Cardiovascular diseases, which constitutes 31% of 
all global deaths1. The cardiovascular disease (CVD) 
burden is rising in developing countries like India. 
Additionally, CVD in Indians has been shown to occur 
at least a decade or two earlier than their counterparts in 
developed countries2.
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and parasympathetic systems. Usually, time and 
frequency domain and nonlinear method are used to 
interpret the physiological information present within 
the HRV signal. The classical spectral analysis of the 
HRV signal, enables separation of power distribution 
in different frequency bands. The low frequency (LF) 
band corresponds mainly to sympathetic activity, the 
high frequency (HF) band is related to respiratory 
sinus arrhythmia mediated by parasympathetic activity 
and the LF/HF ratio indicates overall balance between 
sympathetic and parasympathetic systems.

Photoplethysmography (PPG) is a noninvasive 
technique for monitoring beat-to-beat relative blood 
volume changes in the microvascular bed of peripheral 
tissues using infra-red rays. The autonomic influences 
on spontaneous fluctuations in finger blood volume 
can be assessed by spectral analysis of the PPG signal. 
The PPG waveform characteristics such as amplitude, 
baseline and cycle period can be used for the study of 
autonomic control of the peripheral vascular tone4.

Heart rate, cardiac autonomic activity shows 
circadian variation (i.e., under constant behavioral 
and environmental conditions). This knowledge of 
behavioral vs. circadian modulation of cardiometabolic 
function is of clinical relevance given the increased 
risk for the development of diabetes, obesity, and 
cardiovascular disease in shift workers5.We aimed to 
analyse and evaluate the association between Sleep 
quality and Heart Rate Variability (HRV) in Shift and 
Non-shift working population of Bengaluru.

Method and Materials
After getting clearance from ethics committee, 

written informed consent was taken from all the 
participants and detailed clinical examination was done 
as per study protocol. Subjects were asked to arrive to the 
Department of Physiology, Bangalore Medical College 
and Research Institute. Detailed history was taken, and 
examination was done. It was a comparative study and 
the 50 subjects, included were grouped as Shift workers 
(25 in number, amongst whom 14 were males and 11 
were females and worked in shifts of 11pm-8am /4pm-
1am /5pm-2am /6pm-3am) and Non-Shift workers (25 
in number, 13 males and 12 females and worked 9am-
6pm) belonging to the age group of 21-36yrs.

Inclusion criteria

1.	 Professional workers

2.	 Education-Graduates

Exclusion criteria

1.	 BMI–≥ 25 kg/m²

2.	 Medical/Psychiatric Illness

3.	 Smoking, Alcohol intake

4.	 Substance abuse

5.	 Drug intake/Medications

Height & weight were measured by using stadiometer 
& digital weighing balance. BMI was calculated by 
using the formula Weight in Kg/Height in meter square. 
Blood Pressure and Heart rate were recorded by using 
automated B. P. apparatus.

All the subjects were asked to fill the PSQI 
assessment and were scored accordingly. PSQI 
questionnaire included 9 questions related to the sleep 
habits of past 1 month and each of the answers were 
scored (except for question no 1 and 3). Seven standard 
components were used to score the answers as per the 
protocol of the PSQI questionnaire and a total score of 
“5” or greater was indicative of poor sleep quality6.

All the subjects were clearly instructed in prior to 
come to the lab before intake of food/beverage, after 
having a well-rested sleep (sleep timings varied in 
subjects of the test group). They were instructed to avoid 
caffeine/any beverage 2 hours before measurement7. 
Appropriate environment necessary for HRV recording 
was setup, with not too bright lights, sound proofing and 
temperature set at room temperature.

Each of the subjects were given 15 mins time to 
get accustomed to the new environment and to attain 
comfortable resting state. HRV was measured by Digital 
finger pulse plethysmography using infra-red light with 
wave length of 940 nm; placed on the right index finger 
of the subject. The output signal was digitalized by 
digital converter with a frequency of 100 Hz; which was 
connected to the computer and analyzed through Kubios 
software8.

HRV measurement was done for 5 mins and 
during the process, it was ensured that the subject was 
comfortably seated. Subjects were instructed to keep 
their eyes open throughout the recording, breathing 
quietly and to not move or talk or fall asleep7.

Statistical analysis: The measured HRV was 
compared between night shift and Non-shift employees. 
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All the parameters were expressed as mean ± SD. 
Student t test (two tailed, independent) was used to find 
the significance of study parameters on continuous scale 

between two groups. Significance was assessed at 5 % 
level of significance.

Results
Table No. 1: Comparison of PSQI scores and power distribution in different frequency bands between the 

Shift and Non-shift workers; **denotes p value is highly significant; *denotes p value is significant.

Variables PSQI score VLF (ms²) LF (ms²) HF (ms²) Total Power (ms²) LF/HF
Shift workers

(n = 25)
7.5 61.08 278.2 196.84 537.32 1.477

Non-shift Workers
(n = 25)

2.5 236.5 1146 1565.5 2950 1.137

p-value <0.001** <0.001** <0.001** <0.001** <0.001** 0.02*

As shown in Table. No. 1, Mean PSQI score for 
the assessment of the Sleep quality are high in the Shift 
workers i.e., 7.5 when compared to the mean score of 
the Non-shift workers i.e., 2.5. A score of ≥5 denotes 
bad quality sleep and scores <5 denotes relatively good 
quality sleep (6). Therefore, the sleep quality in Non-shift 
workers was found to be better than the sleep quality of 
the Shift workers.

The power distribution in different frequency bands 
were expressed as absolute values (ms2) in both the 
groups as shown in the table. Low frequency (LF) and 
high frequency power (HF) components were defined by 
the power spectrum ranges of 0.04-0.15 Hz and 0.15-0.4 
Hz, respectively (7). It is clear by the table that the Shift 
workers had significantly lower values of VLF, LF, HF, 
Total power bands in comparison to Non-shift workers, 
whereas the LF/HF ratio was significantly higher in 
Shift workers.

Discussion
Autonomic nervous control of the cardiovascular 

system has a distinct circadian rhythm, and this may be an 
important mechanism underlying the diurnal distribution 
of cardiac events such as myocardial infarction and 
sudden cardiac death. A non-invasive technique used 
for investigating cardiovascular autonomic control is 
the analysis of HRV in the frequency domain9. Decrease 
of HRV is frequently associated with coronary artery 
disease (CAD), and the degree of this impairment is 
reported to be a predictor of mortality in such patients10.

In mammals, two groups of circadian clocks have 
been described, namely central circadian clocks (located 
in the suprachiasmatic nucleus) and peripheral circadian 

clocks. Suprachiasmatic nucleus (SCN) generates 24-
hour endogenous circadian rhythms that allow for the 
coordination of physiological, metabolic and behavioural 
activities with external light/dark cycles and anticipates 
daily environmental changes. Peripheral circadian clocks 
are found in almost all tissues, including the non-SCN 
cells in central nervous system. It is still not clear how 
these peripheral clocks are synchronised by the central 
SCN clock, although the involvement of neurohumoral 
stimuli cannot be ignored.

One of the significant characteristics of circadian 
rhythms is their ability to be synchronised by zeitgebers 
(external time cues). Light is the most potent stimulus 
for synchronizing endogenous rhythms of the body. 
Synchronisation depends on the timing, intensity, 
duration and the wavelength of light. Photic information 
is transmitted through the retinothalamic tract to the 
SCN.

In conditions where there is abrupt change in an 
individual’s habit of sleeping, resynchronization of 
rhythms can be achieved by a brief nap during the day 
or a transient nocturnal awakening. Thus, short term 
desynchronization in sleep rhythm would never cause a 
change in the body’s endogenous clock. Such short-term 
desynchronization leads to sleep disturbances, shift-lag 
syndrome, increased risk of errors and work related 
accidents. But when the desynchronization occurs over a 
prolonged period (approximately five days), a mismatch 
between the endogenous and exogenous components of 
the rhythm occurs. The long-term desynchronization 
results in disturbances of the cardiovascular and 
gastrointestinal systems, impaired glucose and lipid 
metabolism, reproductive difficulties and breast cancer.
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Shift work also changes the diurnal variation of blood 
pressure. The normal daily circadian blood pressure 
rhythm is characterized by a nocturnal fall and diurnal 
rise. People who work in night shifts show limited or 
no nocturnal BP fall. Cardiovascular outcomes usually 
worsen in individuals who have an excessive morning 
BP surge and in those who lack the normal nocturnal 
BP fall3.

In a study conducted by Kunikullaya et al., it was 
determined that sleepiness was significantly higher 
among night shift workers as measured by Epworth 
Sleepiness Scale (p<0.001). Night shift employees 
were found to have lower values of HF power (ms2), 
and higher values of LF Power (ms2) than day shift 
employees, unlike the present study. LF/HF power also 
showed higher values (%) suggesting decreased vagal 
activity and sympathetic over activity, when compared 
to day shift employees2.

Hulsegge G et al conducted a study where shift 
workers had no significantly different HRV parameters 
than day workers, except for a lower VLF (B: 0.21; 
95% CI: 0.36-0.05) in non-night shift workers 
(p < 0.05). Results differed significantly by gender (p 
for interaction < 0.10): among men, shift work was 
negatively associated with RMSSD (B: 7.83; 95% CI: 
14.28-1.38), SDNN (B: 7.0; 95% CI: 12.27-1.78), VLF 
(B: 0.27; 95% CI: 0.46-0.09) and Total Power (B: 0.61; 
95% CI: 1.20-0.03), while among women, shift work 
was only associated with the LF/HF ratio (B: 0.29; 95% 
CI: 0.54-0.03)11.

Limitations: Although the present study was age 
and gender matched amongst the two groups, the sample 
size was very small (n=50; 25 Shift workers and 25 Non-
shift workers).

Conclusion: Individuals working in night shifts 
tend to have more of sympathetic activity showing 
Sympatho-Vagal imbalance with higher LF/HF ratio 
values. Sleeplessness and disturbance in circadian 
rhythm could be the cause for the imbalance. Such people 
should be offered regular occupational health services 
which should include the screening of risk factors for 
cardiovascular diseases, such as: a history of shift work, 
smoking, high blood pressure, obesity, alcohol use, high 
blood lipid levels, physical inactivity and work stress.
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Abstract
Objective: With increasing age and hormonal changes in life of women there is change in levels of 
micronutrients like vitamin B12 and folic acid. Very little data is available on the association between the 
basal levels of micronutrients such as VitB12, folic acid in pre and post menopausal women. Presence of 
an association will throw light on the role of micronutrients in prevention of CVS diseases in menopausal 
women. This would reinforce the role of micronutrients as a cheap viable option in the prevention of CVD 
in menopausal women.

Method: Plasma vitamin B12 and folic acid level were measured by radioimmunoassay in 60 pre and 
postmenopausal women.

Results: Vitamin B12 and folic acid concentrations were statistically significantly lower in postmenopausal 
group when compared to premenopausal group. (p value <0.005)

Conclusion: This study has provided baseline levels of folic acid and vitamin B12 with their association with 
menopause. This may be helpful for planning supplementation studies of the micronutrients.

Keywords: Vitamin B12, folic acid, Homocysteine, Menopause.

oxidizing free radicals. After menopause this protection 
is lost due to estrogen deficiency.

Hormone replacement therapy (HRT) was the focus 
of medical research for the last 10-15 years. Initially it 
was observed that it protects postmenopausal women 
from CVD but now it has been proved that it can 
significantly increase the risk for heart attack, strokes 
and breast cancer. It is therefore not justified in exposing 
patient to so many serious diseases just to protect them 
from CVD.

Various studies show that supplementation of folic 
acid and VitB12 decreases Homocysteine levels. 2-4

Very little data is available on the association 
between the basal levels of micronutrients such as 
VitB12, folic acid in pre and post menopausal women. 
Presence of an association will throw light on the role 
of micronutrients in prevention of CVS diseases in 
menopausal women. This would reinforce the role of 
micronutrients as a cheap viable option in the prevention 
of CVD in menopausal women.

Introduction
With increasing life expectancy a woman spends 

almost 1/3rd of her life in menopause. Cardiovascular 
diseases (CVD) which becomes an important cause of 
mortality in women worldwide. Framingham studies 
have demonstrated a fourfold increase in the incidence 
of cardio vascular diseases (CVD) in post menopausal 
(PM) period. 1

It has been shown that premenopausal women are 
protected from CVD by estrogen having a favorable 
effect on plasma homocysteine levels thus protecting 
the vascular endothelium from damaging effects of 
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So the purpose of the study is to determine the 
levels of micronutrients like Vit. B12 folic acid, during 
postmenopausal period.

Material & Method
This was a cross sectional study. Subjects were 

recruited from Bharati Hospital, Pune. 60 women 
volunteers between 35-60 years were included in the 
study. They were divided into 2 groups of pre (Group I) 
& post menopause (Group II). Subjects were classified as 
premenopausal if they had regular menstrual periods & 
who had menstrual periods once in 2 months or 3 months 
& postmenopausal if absence of menstrual periods 
for 12 consecutive months and thereafter irrespective 
of surgical or natural menopause 5. Socioeconomic 
status, physical activity and dietary history using food 
frequency questionnaire was included as life style factors. 
Patients with known history of diabetes, hypertension, 
and ischemic heart disease, history of known disease 
(including cardiovascular disease, thyroid disease, 
hypertension or any other acute and chronic disease 
condition) or Cancer, taking treatment of anaemia were 
excluded from the study.

Sample collection: 2-ml of Fasting venous blood 
sample was taken in the morning. The plasma was 
separated and frozen at-80°C for later analysis. Plasma 
folate and vitamin B12 concentrations were measured by 
radioimmunoassay. The study was conducted only after 
seeking approval from the Ethical Committee. Data was 
expressed as mean ± SD. Results with a p value of less 
than 0.05 will be considered significant. The data will 
be analyzed using SPSS/PC+ package (Version 11.0, 
Chicago IL).

Result
Table 1: Comparison of Vitamin B12 in study groups

Groups
N= 60

Vit B12 (pg/mL)
P Value

Mean SD
Group I 331.39 109.18

<0.0001
Group II 256.06 104.23

Table 1 shows vitamin B12 concentrations are 
significantly lower in postmenopausal women as 
compared to premenopausal women.

Table 2: Comparison of folic acid in study groups

Groups
N = 60

Folic acid (ng/mL)
P Value

Mean SD
Group I 12.15 5.02

<0.005
Group II 10.87 5.14

Table 2 shows folic acid concentrations are 
significantly lower in postmenopausal women as 
compared to premenopausal women.

Discussion
Vitamin B12 and folic acid concentrations were 

significantly lower in postmenopausal group when 
compared to premenopausal group as shown in table 1 
and 2.

Güven et al6 observed that the risk of cardiovascular 
disease is higher in patients with metabolic syndrome 
& high homocysteine levels in both middle aged males 
and females. Folic acid, vitamin B12 play imp role in 
maintaining the homocysteine levels. 7 Various studies 
found the association of folic acid & vit B 12 levels with 
Homocysteine. But Cui R et al7 in 2010 no association 
was found between vit B12 intake and cardio vascular 
mortality risk. In a study by Aytekin Güven et al6 it was 
found that a high serum total homocysteine (tHcy) level 
is an independent risk factor for cardiovascular disease in 
patients of metabolic syndrome with median age 35 (26-
48) years. Total homocysteine levels were significantly 
higher in metabolic syndrome group than in the control 
group (24.2µmol/l vs. 13.4µmol/l). Vitamin B12 levels 
were significantly lower in metabolic syndrome group 
than in the control group

In one study it was found that based on cut-off 
values, altered concentrations of homocysteine, folic 
acid, and vitamins B12 were found in 20%, 6%, 11%, 
and 67% of participants, respectively. 8

Age was positively correlated with homocysteine 
plasma concentrations (p < 0.001). Multiple linear 
regression models accounted for 10.2%, 5.8%, 14.4%, 
and 9.4% of folic acid, vitamins B12 and homocysteine 
plasma or serum concentrations, respectively. In a study 
by CS Yajnik et al9 in 2007 found that, twenty-six women 
had low vitamin B12 status (<150 pmol/L) and 24 had 
hyperhomocysteinemia. (>15 μmol/L) Plasma vitamin 
B12 concentration decreased and plasma tHcy increased 
with increasing age (p< 0.01 and p<0.05 respectively).

In a study Seema Bhargava et al, 10Homocysteine 
concentrations were significantly lower in CVD patient 
as compared to controls. However, only folic acid levels 
were significantly lower in patients of CVD than in 
controls. The levels of both vitamin B12 and folic acid 
were within the biological reference Interval in controls 
as well as patients.
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Cui R et al7 studied that association of dietary folate 
and vitamin B12 intakes with risk of cardiovascular 
disease in Asian populations aged between 40 to 79 
years. Dietary folate intake was inversely associated 
with mortality from heart failure for men and with 
mortality from stroke, coronary heart disease, and total 
cardiovascular disease for women. No association was 
found between vitamin B12 intake and mortality risk.

Conclusion
It was observed that vitamin B12 and folic acid 

concentrations were significantly lower in postmenopausal 
group when compared to premenopausal group. This 
study has provided baseline levels of folic acid and 
vitamin B12 with their association with menopause. This 
may be helpful for planning supplementation studies of 
the same.
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Abstract
Introduction: Current and future trends in medical learning enforce huge burden of mastering a different 
set of competencies among medical student. Furthermore, the important task in medical education isto 
provide adequate and satisfactory student learning. Thus, better awareness of learning style preferences and 
various factors (such as gender) influencing learning styles, can help in delivery of rewarding, satisfying and 
pleasant learning experience to the students.

Aim: The study was planned with the aim of assessing the influence of gender on learning style preferences 
among Undergraduate Medical Students of Physiology.

Materials and Method: In this cross-sectional study among 100 undergraduate medical students of 
physiology, Visual, Aural, Read/write and Kinesthetic (VARK) questionnaire version 7.8 was used to collect 
information of students’ learning style preferences. Descriptive statistics were used to describe the variables. 
Chi-square test was performed to evaluate the influence of gender on learning style preferences.

Results: In the study, 82.22%Males and 68.75% females exhibited multiple sensory preferences. Furthermore 
only 17.77%Male, 31.25% Female, preferred a single sensory modality for receiving information. However 
gender differences were NOT significant.

Conclusion: Most students both male and female had preferences for multimodal learning style. Furthermore 
gender had no significant association with learning style preference.

Keywords: Learning styles, VARK Questionnaire,

Education is considered as important key for person’s 
career path and for ensuring professional advancement1. 
Hence learning is lifelong educational process. Present 
and future trends in medical learning impose huge 
burden of mastering a diverse set of competencies among 
medical student. As a consequence, medical educational 
approaches are becoming more challenging, complex 
and multifaceted 2.

Moreover, the learning environment in medical 
education system is gradually transforming towards 
student-centered learning approaches, instead of 
conventional teacher-centered approach3. To address 
this goal, teachers should understand their students’ 
learning style preferences. The students might have 

Introduction
Learning means in what manner human accepts, 

comprehend and engross, information and experiences. 
Besides, it also includes memorizing and processing the 
information and experience, and further transformation 
into knowledge, skills, conduct, behavior and attitude. 
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a variety of preferences in learning based on the way 
they perceive, interpret, understand, and conceptualize 
information. Learning style is defined as the manner 
in which and the conditions under which learners most 
efficiently and effectively perceive, process, store, and 
recall what they are attempting to learn 4

The arena of learning style is reasonably complex. In 
a review above 70 different learning styles models have 
been recognized5. Amongst the several characteristics 
that make up a student’s learning style, one of the 
important is the sensory modality preferred by students 
for receiving information. The neural system describes 
three major sensory modalities that are used for taking 
in information: visual (V), aural (A), and kinesthetic 
(K) i.e. VAK. Fleming recently added a mixed sensory 
modality called reading/writing (R), and extended the 
classification system to VARK6. Students who favor V 
preference learn best by observing pictures, diagrams 
etc. whereas student preferring A learn best by listening 
or talking through material with themselves or others. 
While, R learner utilizes printed words and texts for 
internalization of information7; Finally, K kinesthetic 
learners perform best by getting involved physically such 
as touching and manipulating materials. 8. Individual 
learners may prefer one or more or all of these sensory 
modalities of learning; Learners with a single learning 
style preference are referred to as unimodal, whereas 
others preferring more than one styles are known as 
multimodal. The Fleming’s VARK questionnaire was 
selected as instrument because it is a simple inventory 
that has been well-received, dimensions are instinctively 
understood and its applications are practical and also 
concise and easy &quick to complete9.We administered 
Fleming’s VARK questionnaire for assessing sensory 
modality preference among physiology under graduate 
students. 10

The learning style is influenced by individual 
characters such as age, gender, cognitive styles, 
personality, intellectual ability, sensory processes, 
academic achievement, temperament, culture, and 
creative thinking. 11 Due emphasis in recognition 
of influencing variables, systematic analysis of the 
consequence of each of variables on the learning process 
and application of the results will definitely contribute in 
further improvement of the education system, in general 
and learning processes, in particular.

However, one issue that has been discussed many 
times in the literatures is whether gender influences 

learning preferences12. Likewise in previous few years, 
there has been a renewed interest in studies related to 
gender differences among medical students. Although, 
to comment on gender influence many researchers 
conducted studies by comparing sensory modality 
preferences in male and female students, those studies 
had reported mixed findings, For instance, one 12found 
that gender difference exists in learning style preferences 
among students; on the other hand two other studies13 
14found no significant difference in preferences between 
men and women. The inconsistency of findings on 
gender influence in learning style suggests that additional 
studies are necessary in this zone of research.

In line with such needs, this study was planned with 
the aim, to identify whether gender difference could 
influence the learning style preferences among first year 
medical student of rural medical college in India. Results 
of the study would be helpful for planning and executing 
teaching strategies, matched according tolearning styles 
preferred by our medical students, male and female. 
Thus addressing the learning needs in proper fashion 
suited to them will maximize enthusiasm, motivation 
and learning for students of both genders.

Method
In this cross sectional comparative study, data was 

collected at department of physiology, JIIU’S IIMSR, 
Warudi Maharashtra, among 100 first year medical 
students. Written informed consent was obtained from 
students.

Instrument used in this study was VARK 
Questionnaire Version 7 consisting of 16 questions. 
Each question is framed to categorize the learning style 
of respondents, as four perceptual preferences V, A, R 
and K. Among the four options respondents could select 
more than one option. Students choosing one option were 
considered unimodal while who choose two or more 
options were considered multimodal. Student selecting 
two, three and four sensory modality are called bimodal 
trimodal and quadmodal respectively. Satisfactory 
levels of reliability and validity of the VARK have 
been reported using factor analysis techniques15. It was 
informed to students that the VARK questionnaire was 
designed to assess learning styles preferences of students 
and study findings could be used for research purposes. 
Institutional Ethical committee had approved study.

Students’ scores were calculated according to 
scoring system guidelines provided by VARK producers. 
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15The Pearson chi-square test was used to compare the 
distribution of learning style preferences between the 
male and female students, For each of the following 
situations, multimodality & unimodality, Quad, tri-& 
bimodality.

Findings: Among the 100 students, 93 students 
completed and returned the questionnaire, 48 female (F) 
and 45 males (M). Figure-1A&B shows 82.22%Males 
and 68.75% females exhibited multiple sensory 
preferences. Furthermore only17.77%M, 31.25% F, 
preferred unimodal style. However gender differences of 
males and females students for multimodal or unimodal 
styles of information presentation was NOT significant 
(p>0.05).

Fig; 1: Distribution of Unimodality and 
Multimodality among Males and Female Students 

(Values Rounded to Nearest Whole Digit)

Table no 1 shows the mean scores for individual 
VARK components. The kinesthetic learners had higher 
mean score of around 6±1.87 in males and 5.625±2.742 
in female, followed by auditory learners.

Table 1 Descriptive statistics of VARK Scores 
among male and female

GENDER 
sensory mode mean SD MEAN SD
VISUAL 2.4 1.42 2.72 1.73
AUDITORY 5.133 1.98 4.791 2.414
READ/WRITE 2.4 1.57 2.917 1.976
KINESTHETIC 6 1.87 5.625 2.742

MALE FEMALE

SD; standard deviation

Figure-2A and B shows the percentage of male and 
female students’ preffering two, three or four modes of 
learning styles (multimodal). Some students preferred 
two modes bimodal, (70.27% male vs75.75% females). 
Some students preferred three modes, trimodal (27.02% 
male vs21.21% female), and some preferred four modes 
quadmodal (2.7% male vs3.03% female). Furthermore, 
gender differences in the percentage of males and female 

students who preferred bi-, tri-, or quadmodal styles of 
information presentation is not significant. (p>0.05)

Figure 2: General multi-modal learning preferences 
among male and female students

Figure-3 shows the detail distribution unimodal 
&multimodal learning style preferences among male 
and female students respectively. Most common 
preferred bimodal combination of modes was AK both 
in males and females (37.77% male vs22.91% female). 
Some students preferred AR combination (6.66% male 
vs6.25% female) and some students preferred VK 
combination (4.44% male vs12.5% female). Among 
trimodal learners, some preferred the combination 
modes, A, R, and K (11.11% male vs6.25% female) 
some preferred V, A and R (2.22% male vs2.08% 
female). Although none of these differences reached 
statistical significance, (p>0.05)

Figure-3: Specific unimodal& multimodal 
preferences among male and female students

Table no 2 shows individual percentage of different 
learning styles. It is observed that Kinesthetic learning 
style was found to be the most prevalent whether it 
was unimodal choice or contained within one of the 
multimodal combination such as AK, VK, VAK, VR, 
VRK or VARK, followed by Aural. Read-write and 
visual learning styles were the least prevalent single 
mode.



64  International Journal of Physiology, October-December 2019, Vol.7, No. 4

Table 2: Gender differences of VARK

Learning Styles Male Female
Visual (V) 2.22% 0 NS
Aural (A) 2.22% 10.41% NS

Read/Writting (R) 2.22% 2.08% NS
Kinesthetic (K) 11.11% 18.75% NS

VA 2.22% 2.08% NS
VR 2.22% 4.16% NS
VK 4.4% 12.5% NS
AR 6.6% 6.25% NS
AK 37.77% 22.91% NS
RK 4.44% 4.16% NS

VAR 2.22% 2.08% NS
VRK 2.22% 0% NS
ARK 11.11% 6.25% NS
VAK 6.66% 6.25% NS

 (VARK) 2.22% 2.083% NS

NS = Not significant

Discussion
This study was undertaken with the purpose of 

assessment of gender differences in learning style 
preferences among undergraduate physiology students 
of medical college. All the responses are tailed properly 
and it was found in our study that, there were some 
differences in learning style preferences among the male 
and female students; however, these differences were 
not statistically significant.

Notably both males and females preferred 
multimodal learning; thus 82% males 69% of females had 
preferred multiple modes of presentation. Consequently 
as compared to females, the majority of males were 
multimodal learner. Boys may perhaps adjust to variety 
of teaching styles offered to them in a single day. 
Otherwise according to the information to be learnt, they 
may switch over to alternative learning styles on and 
off6. For instance, being visual learner for physiology 
of blood, and reading/writing type learner in muscle 
physiology, and auditory learner for gastrointestinal 
physiology. This preference for multimodal learning is 
in agreement with studies of first-year medical 7 16and 
dental students 17. As well, in these studies, gender 
differences were found to be not significant among 
dental17, medical students7. Similar result was found 
in study done by Shete et al 18 reporting that more than 
three fourth males and females were multimodal learner 
in medical undergraduates. Other study of undergraduate 

physiology students by Raghuveeret al19 multimodality 
was the choice of most of male and female students and 
gender influence found to be significant among students. 
In contrast, significant gender differences were found 
among physiology undergraduates, where the majority 
of male students preferred a multimodal (VARK) 
learning style whereas the majority of female students 
preferred a single-mode of learning. 13

On comparing single mode of information males 
prefers 17.77%, and female 31.25%. Thus, when 
compared with males, the females preferred information 
to be presented in a single mode. Among the students 
participating in this study, kinesthetic preferences 
followed by aural preferences were the most prevalent 
single learning preferences both in males and female 
students. Our finding is comparable to the findings of 
study by Nuzhat et al 11in Saudi undergraduate medical 
students; kinesthetic and aural preferences were found to 
be the two dominant single learning preferences among 
them. SimilarlySheteetal17 reported the kinesthetic 
and aural preferences were common in medical 
undergraduate student of India. Likewise the kinesthetic 
and aural preferences were also reported to be dominant 
among postgraduate dental students in the study by 
Tantawi et al. 20But Murphy et al17found, read-write and 
visual styles as dominant single learning preferences 
among predoctoral U. S. dental students, which is in 
contrast to our study.

The results clearly state that both males and females 
predominantly preferred combination of auditory and 
kinesthetic sensory mode making AK as most common 
bimodal learning style; males being 37.77% and 
female 22.99%. Thus both genders preferred receiving 
information, arriving to the learner’s ear by speech 
(auditory) “I learn from what I heard’’, as well as 
kinesthetic mode thus preferring to “learning by doing’’

The findings of the our study can be beneficial for 
medical educator to generate a favorable and pleasant 
learning environment for medical students by integrating 
appropriate teaching strategies while designing and 
planning the courses. Instructors can also utilize VARK 
outcomes from every single class to become aware of the 
preferences and distribution of learning modes among 
the students and to adjust and fine-tune their technique of 
information delivery to resemble with these preferences. 
These adjustments would definitely advantageous to our 
learners both male and female. Furthermore it would be 
helpful for educators too in designing effective teaching 
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that will influence students learning through different 
modalities.

However, knowledge of students learning style 
must not be the only factor utilized for their effective 
learning practices 21 Nevertheless, in undergraduate 
courses, delivering the information through the method 
matching students’ learning style preferences, resulted 
in higher achievement among students than when 
mismatched 22. Awareness into the specific preferences 
of individual classes would help instructors tailor both 
their presentations and Method of assessment for each 
individual class. In addition, the present study suggests 
that males may have a broader range of learning 
preferences than females. It is essential for Instructors to 
be familiar of these differences and accordingly widen 
their range of presentation and teaching strategies and 
also must introduce active learning approaches. With 
active learning strategies, visual learners are reached 
by observing models, illustration, photographs and 
demonstrations. Auditory learners are directed through 
discussion, during peer instruction23and debate. Read 
and write type learners should be addressed through 
interactions with textual materials. Kinesthetic and 
tactile learners are fulfilled by handling models and role 
playing.24

Study limitations: The limitations of this study 
are small sample size, and designing this study only in 
the pre-clinical subject of the medical course. Further 
studies with larger sample size may support to detect 
whether any significant differences in this zone exist. 
The findings of the study should be generalized with 
caution in other settings in the region and worldwide.

Conclusion
Identifying students’ learning styles is undoubtedly, 

essential from pedagogical point of view. This study 
has revealed that, learning style preferences among the 
undergraduate physiology students are not sensitive to 
gender difference. Furthermore, the study found that 
both male and female physiology students have a strong 
preference for kinesthetic learning style, either single or 
in combination with other sensory modes. Undergraduate 
physiology students are multimodal learners.
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Abstract
Objective: Elderly population in India is increasing sharply. The medical problems like neurocognitive 
disorders are on rise. Screening tests used for detection of such disorders is Mini Mental State Examination 
(MMSE). Cerebrovascular diseases can lead to neurocognitive disorders and hypertension is one of the 
risk factor for cerebrovascular diseases Therefore blood pressure was correlated with Mini Mental State 
Examination.

Method: 300 (males and females) aged more than 60 years were screened. Subjects were administered Mini 
Mental State Examination (MMSE) questionnaire and blood pressure was measured. MMSE score was 
correlated with Blood Pressure.

Result: It was found that systolic blood pressure was increased in subjects with cognitive impairment though 
the rise is statistically insignificant. Whereas diastolic blood pressure was less in subjects with cognitive 
impairment as compared to normal subjects.

Conclusion: The systolic blood pressure was increased in subjects with cognitive impairment though the 
rise was statistically insignificant.

Keywords: Blood Pressure, Dementia, Cognitive dysfunction, MMSE.

functions of the brain like thinking, reasoning and 
remembering. Dementia occurs when these functions 
decrease significantly than what occurs with normal 
aging. It is one of the age related condition affecting 
self-care and quality of life. Such disorder places great 
burden on the individual, relatives and ultimately on 
the society.2 These Neurocognitive disorders can result 
from a variety of diseases and injuries that primarily or 
secondarily affect the brain, such as Alzheimer’s disease 
or cerebrovascular diseases. 3, 4 Hypertention is one of 
the risk factor for cerebrovascular diseases.

There is less awareness about this condition in 
the population at large. The symptoms are neglected 
thinking of it as a natural, age related process. This 
results in gradual worsening which can be prevented by 
early detection.
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Introduction
India is facing demographic transition. There has 

been a sharp increase in the number of elderly people 
between 1991 and 2001 and it has been projected that 
by the year 2050, the number would rise to about 324 
million. This statistics for the elderly in India introduces 
a new set of medical, social, and economic problems.1

Neurocognitive disorder characterized by a 
progressive loss of intellectual and judgmental 
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68  International Journal of Physiology, October-December 2019, Vol.7, No. 4

Variety of screening tests are used for early 
detection of cognitive disorders. The Mini Mental State 
Examination (MMSE) is one such test. The MMSE 
is a simple and practical tool used for early detection 
and assessment of cognitive functions of the brain or 
dementia.4

Various studies have highlighted relationship of 
blood pressure (BP) with cognitive decline. 5, 6 while 
some researchers have suggested reduction in BP may 
worsen cerebral perfusion causing an increased risk of 
cardiovascular diseases. 7 Thus it was more complex to 
study the role of blood pressure on the brain. Therefore, 
the purpose of the study was to correlate blood pressure 
with Mini Mental State Examination test of dementia.

Material and Method
It was a cross sectional study. Institutional ethics 

committee approval was obtained. 300 (males and 
females) aged more than 60 years were screened. Known 
cases of depression, dementia, stroke and subjects with 
severe hearing impairment were excluded.

History was taken and detailed physical examination 
was done. Subjects were administered mini mental 
state examination (MMSE) questionnaire. 8 which 
assesses cognitive function in relation to orientation, 
memory, attention and calculation, language and visual 
construction. The maximum possible score is 30. MMSE 
scores above 23 indicate normal cognitive function and 
score of <23 indicate both the likelihood of cognitive 
impairment and the need for further evaluation. Blood 
pressure of subjects with MMSE score <23 was 
compared.

Blood pressure recording (BP): Blood pressure 
of the entire population was recorded with their consent 
using the guidelines mentioned by the American Heart 
Association (AHA). The instrument used was the 
standard mercury manometer. Blood pressure of the 
selected population was be recorded at a fixed time in 
the day to avoid the diurnal variation.

Systolic and diastolic blood pressure was measured 
in the right arm in supine position by using a mercury-
column sphygmomanometer positioned near heart 
level after 5 min rest. Two readings of Systolic Blood 
Pressure (SBP) and Diastolic Blood Pressure (DBP) 
were recorded. 9

Results of blood pressure was interpreted as follows 
as per the guidelines of American Heart Association:10

Normal: Less than 120/80 mm Hg

Elevated: Systolic between 120-129 and diastolic 
less than 80

Stage 1: Systolic between 130-139 or diastolic 
between 80-89

Stage 2: Systolic at least 140 or diastolic at least 90 
mm Hg

Hypertensive crisis: Systolic over 180 and/or 
diastolic over 120

Statistical analysis: According to the information 
collected the data was analyzed using percentage and 
correlation coefficient test. From correlation coefficient 
r value was calculated and then p value computed from 
it. P value less than 0.05 was considered as statistically 
significant.

Observations and Results
Table 1: Anthropometric measurements in study 

subjects

Parameter
Total (n=300)
(Mean±SD)

Age in years 70.44±8.95
Height (cm) 156.57±9.28
Weight (Kg) 60.26±11.57

The above table showed that the mean age of the 
study population was 70.44 years. Mean height and 
weight was 156.57 cm and 60.26 Kg respectively.

Table 2: Correlation of systolic and diastolic blood 
pressure with MMSE in study

Parameter MMSE 
Group N Mean± SD P-value

(n = 300) > 23 234 0.90 ± 0.08

SBP
≤ 23 66 141.53 ± 18.71

0.395 (NS)
> 23 234 139.36 ± 16.43

DBP
≤ 23 66 83.48 ± 11.00

0.302 (NS)
> 23 234 86.57 ± 40.66

NS = Not Significant

The above table showed that the systolic blood 
pressure was increased in subjects with cognitive 
impairment though the rise is statistically insignificant. 
Whereas diastolic blood pressure was less in subjects 
with cognitive impairment as compared to normal 
subjects.
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Discussion
Table 1 shows demographic characteristics of study 

population in which mean age was70.44 years. [Table1].

Table 2 in the present study showed that, the systolic 
blood pressure was increased in subjects with cognitive 
impairment though the rise is statistically insignificant. 
Whereas diastolic blood pressure was less in subjects 
with cognitive impairment as compared to normal 
subjects.

Similar observation was found in a 6 year 
observational study conducted by Chengxuan Qiu et 
al. 11 They found both low diastolic and high systolic 
pressure are associated with an increased risk of 
dementia in elderly population. The association may be 
attributed to atherosclerotic process in cerebral blood 
vessels. In addition, low diastolic blood pressure may 
increase dementia risk by affecting cerebral perfusion. 11

Various studies have examined the relationship 
between blood pressure and risk of dementia. 12, 13 
Though the findings were inconsistent, an association 
between elevated blood pressure and increased incidence 
of dementia was observed. Thus, high systolic pressure 
in elderly may be a risk factor for dementia.

Various studies 11, 14suggested that low diastolic 
blood pressure is associated with an increased incidence 
of dementia. Possible suggested mechanisms could 
be either cerebral hypoperfusion seems to precede the 
neurodegenerative pathological changes15 or increased 
large arterial stiffness and widespread atherosclerosis in 
elderly people. 16

Trial data on the benefits of reducing SBP on 
cognitive outcomes is not conclusive; however, all the 
research in this domain is based on older adults and 
whether better control of blood pressure at younger 
ages modifies risk for dementia is unknown. Probable 
suggested mechanism could be that, cerebral small 
vessel disease is likely to be an important mechanism 
underlying the association of high blood pressure and 
cognitive dysfunction. 17

Several observational studies have analyzed the 
relationship between hypertension and the risk of 
dementia. In a one of the study conducted in Sweden 
study higher systolic and diastolic blood pressure was 
correlated with dementia in population aging 70 years 
and above.18 Honolulu-Asia Aging Study suggests 
elevated levels of blood pressure in middle age can 

increase the risk for late age dementia in men never 
treated with anti-hypertensive medication. However, 
some studies did not report any association. 19, 20

Limitations of the study: The limitation of this 
study is that it was a cross-sectional study and a limited 
duration study. The study needs to be conducted in a larger 
population with supportive laboratory investigations and 
follow up.

Conclusions: Our study showed that the systolic 
blood pressure was increased in subjects with cognitive 
impairment though the rise was statistically insignificant. 
Therefore regular assessment and timely management of 
blood pressure is necessary to prevent complications.

Ethical Clearance: Taken from Bharti Vidyapeeth 
Medical College, Pune ethical committee.

Source of Funding: The project was funded by 
ICMR-STS.

Conflict of Interest: NIL

References
1.	 Subaiya, Lekha and Dhananjay W Bansod. 

Demographics of Population Ageing in India: 
Trends and Differentialsî, BKPAI Working Paper 
No. 1, United Nations Population Fund (UNFPA), 
New Delhi. 2011.

2.	 Arielle W. Tolman, Matthew M. Kurtz. 
Neurocognitive Predictors of Objective and 
Subjective Quality of Life in Individuals With 
Schizophrenia: A Meta-Analytic Investigation, 
Schizophrenia Bulletin. March 2012; 38 (2): 304-
315.

3.	 Shaji KS, Jotheeswaran AT, Girish N, Srikala 
Bharath, Amit Dias, Meera Pattabiraman and 
Mathew Varghese. Alzheimer’s & Related 
Disorders Society of India. The Dementia India 
Report: prevalence, impact, costs and services for 
Dementia. (Eds) ARDSI, New Delhi. 2010.

4.	 Bart Sheehan, Assessment scales in dementia. Ther 
Adv Neurol Disord. 2012; 5 (6):349-358.

5.	 Kennelly SP, Lawlor BA, Kenny RA. Blood 
pressure and dementia-a comprehensive review. 
Ther. Adv. Neurol. Disord. 2009; 2:241-60.

6.	 Schneider ALC, Sharrett AR, Patel MD, Alonso A, 
Coresh J, Mosley T, et al. Education and cognitive 
change over 15 years: The atherosclerosis risk in 



70  International Journal of Physiology, October-December 2019, Vol.7, No. 4

communities study. J. Am. Geriatr. Soc. 2012; 
60:1847-53.

7.	 Mancia and Grassi, Antihypertensive Treatment 
and the J-Curve. Hypertension. 2014; 63:29-36.

8.	 Shilpa Gaidhane, Abhay M Gaidhane, Quazi Syed 
Zahiruddin, Nazli Khatib, Essential hypertension 
and cognitive function in elderly. Global Journal of 
Medicine and Public Health. 2014; 3:1-12.

9.	 Katherine T. Mills, Joshua D. Bundy, Tanika N. 
Kelly, Jennifer E. Reed, Patricia M. Kearney, Kristi 
Reynolds, et al. Global Disparities of Hypertension 
Prevalence and Control-A Systematic Analysis 
of Population-Based Studies From 90 Countries. 
Circulation. 2016; 441-450.

10.	 http://www. acc. org/latest-in-cardiology/
articles/2017/11/08/11/47/mon-5pm-bpguideline-
aha-2017.

11.	 Chengxuan Qiu, Eva von Strauss, Johan Fastbom, 
Bengt Winblad, Laura Fratiglioni. Low Blood 
Pressure and Risk of Dementia in the Kungsholmen 
ProjectA 6-Year Follow-up Study. Arch Neurol. 
2003; 60 (2):223-228.

12.	 Qiu CX, Winblad B, Fratiglioni L. The age-
dependent relation of blood pressure to cognitive 
function and dementia. Lancet Neurol. 2005; 
4:487-499.

13.	 Chobanian AV. Hypertension in 2017-what is the 
right target? JAMA. 2017; 317:579-580.

14.	 Morris P A Hebert L E Glynn RJBennett DAEvans 
DA Association of incident Alzheimer disease and 

blood pressure measured from 13 years before to 2 
years after diagnosis in a large community study. 
Arch Neurol. 2001; 58:1640-1646.

15.	 de la Torre JC Alzheimer disease as a vascular 
disorder: nosological evidence. Stroke. 2002; 
33:1152-1162.

16.	 Bots ML Witteman JCMHofman Ade Jong 
PTVMGrobbee DE Low diastolic blood pressure 
and atherosclerosis in elderly subjects: the 
Rotterdam Study. Arch Intern Med. 1996; 156:843-
848.

17.	 Jessica G Abell, Mika Kivimäki, Aline Dugravot, 
Adam G Tabak, Aurore Fayosse, Martin Shipley, 
et al. Association between systolic blood pressure 
and dementia in the Whitehall II cohort study: 
role of age, duration, and threshold used to define 
hypertension. Eur Heart J. Sep 2018; 39 (33): 3119-
3125.

18.	 Skoog I, Lernfelt B, Landahl S, Palmertz B, 
Andreasson LA, Nilsson L, Persson G, Odén A, 
Svanborg A. 15-year longitudinal study of blood 
pressure and dementia. Lancet. April 1996; Volume 
347 (9009): 1141-1145.

19.	 Qiu C, Winblad B, Fratiglioni L. The age-dependent 
relation of blood pressure to cognitive function and 
dementia. Lancet Neurol. 2005; 4:487-499.

20.	 Barnes DE, Yaffe K. The projected effect of risk 
factor reduction on Alzheimer’s disease prevalence. 
Lancet Neurol. 2011; 10:819-828.



International Journal of Physiology, October-December 2019, Vol.7, No. 4  71

Effect of Iron Deficiency Anemia on Autonomic Nervous 
System in Adolescent Girls

Gunjan Jain1, Namrata Kaushik2, J. L. Agarwal3, P. N. Singh4, Manoj Kumar Jain5.

1Assistant Professor Physiology Department G S Medical College & Hospital Pilkhuwa Hapur, 2Assistant 
Professor Physiology Department G S Medical College & Hospital Pilkhuwa Hapur, 3Professor Physiology 
department Saraswathi Institute of Medical Sciences Hapur, 4Professor Physiology Department G S Medical 

College & Hospital Pilkhuwa Hapur, 5Associate Professor Medicine Department G S Medical College & Hospital 
Pilkhuwa Hapur

Abstract
Introduction: Anemia is a major health problem especially among the economically disadvantaged segments 
of population in developing countries like India. Involvement of Autonomic Nervous System (ANS) in cases 
of anemia has been a matter of considerable speculation. Slight to moderate impairment may be observed in 
mental and motor development of infants with Iron deficiency anaemia (IDA).

Material & Method: Study included 30 apparently healthy adolescent girls as control and 90 adolescent 
girls as cases having IDA. Haemoglobin was done and blood pressure and ECG were recorded.

Result: Mean rise in SBP And DBP and Mean RR interval was significantly reduced in anemic patient as 
compared to control subjects.

Conclusion: We found significant relation between Mean rise in SBP And DBP and Mean RR interval in 
IDA

Keywords: IDA, ANS, SBP, DBP, RR interval.

blood) in adult non-pregnant females and below 13gm/
dL in adult male3.

Iron has been found having role in development 
of CNS, synthesis of neurotransmitter, myelination4. 
Iron being a component of several essential enzymes 
like succinyl dehydrogenase; cytochrome reductase is 
also required for neuronal metabolic activity5. In Brain, 
Iron is concentrated in oligodendrocyte largely in white 
matter, then grey matter. Oligodendrocytes requires 
iron to synthesize fatty acids and cholesterol for myelin 
production, which is mainly concern with the conduction 
in nerve fiber6.

Involvement of Autonomic Nervous System (ANS) 
in cases of anemia has been a matter of considerable 
speculation. Slight to moderate impairment may be 
observed in mental and motor development of infants 
with IDA7. Hence the study was carried out to evaluate 
the effect of IDA on ANS.

Introduction
Anemia is a major health problem especially among 

the economically disadvantaged segments of population 
in developing countries like India. The prevalence rate is 
highest being 30% in developing countries as compared 
to 8% in developed countries1. Studies in India show that 
65% infants and toddlers, 60% of Children (1-6 years of 
age), 88% adolescent girls and 85% pregnant women are 
anemic. The commonest form in these patients is iron 
Deficiency Anemia (IDA)2.

WHO expert group proposed that “anemia is 
considered to exist” when Hb is below 12gm/dL (venous 
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Material & Method
The study was carried out in department of 

Physiology in collaboration with department of 
Pathology in Saraswathi Institute of Medical Sciences, 
Hapur between the period from 1st Jan. 2014 to 31st 
Dec. 2014. This study included 30 apparently healthy 
adolescent girls as control and 90 adolescent girls as 
cases having Iron deficiency anaemia (IDA) confirmed 
by their hemoglobin (Hb) level & general blood picture 
(GBP). Age of the girls was between 10 to 19 years. The 
cases were further divided into 3 categories based on 
the Hb level. Category A include mild anemia (N =30) 
Hb level 11-11.9 gm/dl, Category B include moderate 
anemia (N =30) Hb level 8-10.9 gm/dl, Category C 
include severe anemia (N =30) Hb level < 8.0 gm/dl8. 
Hemoglobin estimation was done by Autohemology 
Analyzer (lab life nobel III, RFCL limited New delhi).

Recording of resting ECG (lead 2) was done by 
Hygeia Pro Digital Three channel ECG machine. A 
base line ECG was recorded in lying down position 
then subject was asked to stand & remain motionless. 
Continuous ECG was recorded for 3 minutes. Then RR 
interval calculated and compared with normal values.

Blood pressure (BP) was recorded by 
Sphygmomanometer in lying down position. Then 
subject was asked to immerse hand in cold water, 
temperature was maintained at 4˚-6˚, BP was measured 
from other arm at 30 second interval for 2 minutes

Stastical analysis was done using SPSS version17 
for determination of correlation between anemia and 
R-R Interval & BP

Result
In normal subjects Mean rise in the Systolic blood 

pressure (SBP) was 22.40±2.74 and rise in diastolic 
blood pressure (DBP) was 17.86±3.48, and mean RR 
interval was 1.03 ±0.05. In mild anemia mean rise in 
SBP was 17.06 ±3.55, mean rise in DBP was 11.26 ± 
2.13.and mean RR interval was 1.01± 0.04. In moderate 
anemia mean rise in SBP was 16.73 ±2.85, mean rise in 
DBP was 11.00 ± 1.46 and mean RR interval was 0.98± 
0.04. In severe anemia mean rise in SBP was 16.66 
±2.94, mean rise in DBP was 11.00 ± 1.46 and mean RR 
interval was 0.96± 0.06.

Mean rise in SBP And DBP was significantly 
reduced in anemic patient (<.001) as compared to control 
subjects as shown in table 1.

Mean RR interval was significantly reduced in 
anemic patient (<.001) as compared to control subjects 
as shown in table 1.

Rise in mean value of SBP and DBP was statistically 
significant when we compare normal vs mild, normal vs 
moderate and normal vs severe as shown in table 2.

Mean RR interval were compared and significant 
difference was found only in normal vs moderate and 
normal vs severe, mild vs severe as shown in table 2.

Table 1

Haemoglobin Vs ANS

One Way ANOVA

Normal Mild Moderate Severe F value P value

Rise in SBP 22.40±2.74 17.06 ±3.55 16.73 ±2.85 16.66±2.94 25.35 <.001

Rise in DBP 17.86±3.48 11.26 ± 2.13 11.00 ± 1.46 11.00± 1.46 65.89 <.001

RR Interval 1.03 ±0.05 1.01± 0.04 0.98± 0.04 0.96± 0.06 9.24 <.001

Table 2

Post HOC Bonferroni (P value)

Normal Vs 
Mild

Normal Vs 
Moderate

Normal Vs 
Severe

Mild Vs 
Moderate

Mild Vs 
Severe

Moderate Vs 
Severe

Rise in SBP <.001 <.001 <.001 1.00 1.00 1.00

Rise in DBP <.001 <.001 <.001 1.00 1.00 1.00

RR Interval 1.00 0.010 <.001 0.35 0.003 0.56
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Discussion
In this study we attempted to establish effects of 

grades of IDA on autonomic nervous system. in normal 
subjects mean rise in SBP and DBP was significantly 
more as compared to different grades of anemia. Mean 
RR interval was significantly more in normal subjects 
then anemic group. Most of the scientific studies on 
the effects of iron deficiency anemia deals with infants, 
young children and pregnant women. however very few 
studies dealing with the effect of IDA on autonomic 
nervous system have been reported. Hence this study 
was carried out to evaluate the effect of IDA on ANS.

Nagi et. al. demonstrate decrease in SBP and DBP 
in mild and moderate cases of anemia9. Studies done 
by Nityanand et. al. and K Singh et. al on patients on 
severe anemia also showed a decrease in resting SBP 
and DBP10, 11.Whereas study done by Kapoor et. al. 
showed no change in resting SBP in mild, moderate 
and severe anemic cases12. Mani et. al. observed resting 
SBP to be significantly more in anemic children13. Cold 
pressor test is known to stimulate nor-metanephrine 
and metanephrine release from the neurons and adrenal 
medulla14. A blunting of BP response in the present 
study points towards decrease in sympathetic activity 
IDA response. Similar response seen in study done by 
Bedi et. al. but on malnourished children15.

Nityanand observed abnormal postural tachy-cardia 
index along with normal atropine response implying 
dysfunction of afferent limb of para sympathetic reflex 
arch10.

Involvement of ANS in cases of anemia has been 
matter of considerable speculation. A short circulatory 
time occurs as compensatory mechanism in anemic to 
maintain tissue oxygenation. It naturally leads to an 
increase in resting heart rate which was present in our 
study and others. Another well known mechanism for 
physiological compensation is decreased hemoglobin 
oxygen affinity in tissues leading to increase oxygen 
extraction of anemic blood by the tissues which occurs due 
to increase in concentration of 2, 3 Biphosphoglycerate 
(2, 3 BPG) in RBC’s in anemia.

2, 3 BPG shift the hemoglobin oxygen dissociation 
curve to the right thus allowing the tissues to strip 
hemoglobin of its oxygen12. Kapoor et. al suggested that 
increase in resting heart rate in anemic could be due to 
depleted cardiac reserve12.

Conclusion
In this study we assessed that in IDA, autonomic 

function was deranged. So, there should be an increased 
awareness in medical fraternity and population in general, 
of deleterious effect of IDA. Hence need for prevention, 
early detection and intervention of IDA in adolescents is 
required to reduce the autonomic complication.
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Abstract
Introduction: Diabetes Mellitus (DM) is defined as a complex disease with chronic hyperglycemiaand is a 
global public health problem; the long-term sequelae of which are long-term macrovascular and microvascular 
complications. Studies show role of hematological indices especially platelet indices in contributing to the 
vascular injury in diabetic patients. Thus, the aim of this study was to determine platelet indices and their 
correlation with fasting blood glucose levelin type 2 DM patients in comparison with healthy controls.

Method: A retrospective study was conducted at DM Wayanad Institute of Medical Sciences, Kerala, India 
from Istof January 2018 to 31st of June. A total of 238 participants (119 cases and 119 healthy controls) were 
selected using systematic random sampling technique. Data is retrieved from Medical Records Department. 
Parameters are lab investigation values those are already done on patients who came to DM WIMS. FBS 
was estimated using (Cobasintegra 400 plus) automated clinical chemistry analyzer and hematological 
parameters using fully automated (Sysmex XT-1800i) analyzer.

Independent sample t-test. The sample size required to study the correlation is 90 at 5% level of significance 
and 80% power assuming the population correlation to be. 3 (moderate correlation). The statistical analysis 
was done using SPSS 15.0 version. After checking for normality Pearson’s or Spearman correlation analysis 
is carried out to study the correlation. A P-value, 0.05 was considered as statistically significant.

Result: There was no significant correlation between platelet indices, mean platelet volume, platelet 
distribution width in the diabetic patients.

Conclusion: Even though previous study showed statistically significant difference in platelet indices of 
diabetic patients compared to controls in our study there is no such statistical significance. Further studies 
should be done in large population.

Keywords: Fasting blood glucose, platelet indices, platelet count, platelet distribution width, type 2 diabetes 
mellitus.

Cardiovascular diseases in both men and women. 
By definition Diabetes Mellitus is a metabolic-cum 
vascular syndrome of multiple aetiologies characterized 
by chronic hyperglycaemia with disturbances of 
carbohydrates, fat and protein metabolism resulting 
from defects in insulin secretion, insulin action or both. 
Many researches shows that haematological parameters 
are altered in Diabetes Mellitus.1 High levels of glucose 
in Diabetes causes fluctuations in metabolism of cells 
which seems to contributed by increased production 
of reactive oxygen species (ROS) and nonenzymatic 
glycation of many macromolecules. This results in 
changes in structure and function of cells and production 

Introduction
Many epidemiological and pathological studies 

show that diabetes is an independent risk factor for 
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of advanced glycation end products (AGEs).2, 3 They 
interact with specific receptors know as RAGE and 
increases disturbances in metabolism and leads to 
disruption of basement membrane which changes 
permeability and vasodilation. 4

It has been found in a study that high vascular 
complications are related to high platelet activity. Mean 
platelet volume (MPV) is a marker showing platelet 
function and activation. So altered platelet morphology 
and function can be reflected as a factor for risk of 
microvascular and macrovascular diseases. 5In many 
studies it have been reported that increased platelet 
reactivation in patients with diabetes may be related to 
less cardiovascular protection with antiplatelet therapy.6 
Previously some studies proved that insulin resistance 
(IR) and hyperinsulinemia are associated with the 
stimulation of erythroid progenitors and increased levels 
of inflammatory markers.

Materials and Method
The study done was a comparative cross-sectional 

study at DM Wayanad Institute of Medical Sciences, 
Kerala, India. Data including Fasting blood sugar and 
haematological parameters like Platelet count and 
platelet distribution width of patients aged between 25 
and 70 years were collected from hospital record of 
above mentioned institute. Duration of the study was 
from Istof January 2018 to 31st of June. Parameters are lab 
investigation values those are already done on patients 
who came to DM WIMS central lab and procedure was 
done by collecting 2ml Fasting blood sample & FBS 
was estimated using (Cobasintegra 400 plus) automated 
clinical chemistry analyzer. 2ml of venous blood were 
collected for hematological parameters using fully 
automated (Sysmex XT-1800i) analyzer.

Sample size: Hematological parametersof 119 
patients with FBS below 126 mg/dl is collected 
and considered as control group.

Hematological parametersof 119 patients 
with FBS above or equal to 126 mg/dl is collected 
and considered as study group. Age and sex was 
matched.

Inclusion criteria: (a) Control group includes 
the data of patients whose FBS < 126 mg/dl and is 
apparently healthy individuals who had no previous 
history of chronic diseases

(b) Study group includes the data of patients whose 
FBS ≥ 126 mg/dl

Exclusion criteria: Severely ill patients, infected 
patients, pregnant women, on antihypertensive 
treatment, on antiplatelet drugs, on statins, and who had 
other chronic disease were excluded from the study.

Statisticalanalysis: The sample size required to 
study the correlation is 90 at 5% level of significance 
and 80% power assuming the population correlation to 
be. 3 (moderate correlation).

Statistical analysis: The statistical analysis was 
done using SPSS 15.0 version. After checking for 
normality Pearson’s correlation analysis was carried out 
to study the correlation.

Ethical consideration: Ethical clearance was 
obtained from Research and Ethical Committee of 
DM Wayanad Institute of Medical Sciences, Kerala, 
India. A permission letter was also taken from the 
Hospital Superintendent head for collecting data from 
hospital record. For maintaining confidentiality of 
study participant’s information, the data wasStored 
in password protected computer of principal 
investigator.

Results
Table 1: Demographic characteristics of the study 
participants at DM Wayanad Institute of Medical 

Sciences, Kerala, India

Variables T2DM 
(Mean ± SD)

Controls 
(Mean ± SD)

Age (years) 49.09 ± 8.1 47.8±6.8
Male/female, n (%) 64 (53.78%)/55 

(46.21%)
64 (53.78%)/55 
(46.21%)

Table 2: Comparison of platelet indices of the study 
participants at (n=238) at DM Wayanad Institute of 

Medical Sciences, Kerala, India

Variables Mean ± SD 
(T2DM)

Mean ± SD 
(Controls) P value

Platelet count 0.98 ± 2.61 2.28±1.05 0.132
Platelet distribution 
width (PDW) 11.35±2.19 10.97±1.65 0.088

Platelet distribution 
width/Platelet count 5.26 ±3.58 4.37±2.18 0.156
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Table 3. Pearson’s correlations (r) of platelet indices 
with TBS among T2DM patients and healthy 

controls at at DM Wayanad Institute of Medical 
Sciences, Kerala, India (n=238)

Variables T2DM group (r)
Platelet count -0.114
Platelet distribution width (PDW) 0.138
Platelet distribution width/Platelet count 0.154

Discussion
Our study compared the platelet indices between 

the control and the diabetic patients. We observed no 
significant difference in platelet count between diabetic 
and control groups. This is in accordance with a previous 
study where the study was done as a correlation between 
haematological parameters including platelet count 
and platelet distribution width among diabetic and 
control groups. 7But in a study where they evaluated 
regarding platelet indices in diabetes mellitus patients 
they concluded that the mean platelet counts were 
significantly lower in diabetics compared to nondiabetic 
healthy controls. 8However there is a negative correlation 
in the present study between platelet count and FBS 
in T2DM group even though it is not statistically 
significant. But in the case of platelet distribution width 
(PDW) and ratio between platelet distribution width 
(PDW) and platelet count the correlation is positive even 
though the significance is low. A meta analysis study 
concluded that platelet volume and platelet distribution 
width increased in type 2 diabetes mellitus but that is 
not the case of platelet count. 9Platelet distribution width 
(PDW) to platelet count (PC) ratio is an index of severity 
of illness. The ratio of PDW/PC can be considered as an 
independent predictor of mortality. 10

Further there are several studies that have shown an 
increased number of large circulating platelets compared 
with controls. 11-16This can be attributed to vascular 
complications in DM patients such as small vascular 
bleeds due to the rupture of atherothrombotic plaques. 
This may lead to one marrow stimulation and recruit 
larger hyper active platelets. 17, 18

But MPV and PDW variation in diabetics can 
be osmotic swelling of platelets due to high glucose 
in plasma and increased platelet granule secretion. 
19Platelet functions are also altered in diabetics. 
20Reduced membrane fluidity, altered calcium and 
magnesium ion homeostasis, increased arachidonic 
acid metabolism leading to enhanced thromboxane A2 

(TXA2) production, decreased nitric oxide production, 
decreased antioxidant levels, and increased expression 
of activation-dependent adhesion molecules in DM 
patients may lead to increased platelet aggregability and 
adhesiveness. 21, 22And risk factor increases in diabetic 
patients with coronary artery diseases as increment 
of immature platelet levels, platelet aggregation and 
platelet activation are common in them. 23

Conclusion
Even though previous study shows there is a 

correlation between FBS, PDW there was no correlation 
in our study. The limitation of this study is data of 
participant group is small and cross sectional nature of 
study design. Further studies with larger population and 
including parameters like MPV can be done in future.
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Abstract
Living a happy and healthy life on all planes is possible through the unified practice of yoga, pranayama’s, 
exercise, and meditation (dhyana) especially when performed consciously and with awareness. Such 
mindful meditation when performed on regular basis it helps to relieve stress from body and mind. Hence 
we undertook the present study to observe the effects of regular Meditation on the hyper reactors of cold 
pressure test (CPT) to find out their future outcomes in improving the modernized stressful life.

After getting ethical approval to the study subjects willing to participate in the study were selected and after 
performing cold pressor test (CPT) 383 hyper reactors were considered for the guided meditation sessions 
for 3 month. The sessions were conducted for 10 min both in morning and evening. After completing the 
session successfully it was observed that nearly 241 (62.83%) previous hyper reactors were turned into 
hypo reactors. Hence we conclude thatnon pharmacological method like meditation should be encouraged to 
enhance significant improvements in cardiovascularparameters like systolic and diastolic BP in population 
having high risk of cardiovascular disease.

Keywords: Cold pressor test (CPT), hyper reactors, hypo reactors, meditation, cardiovascular risk.

hang-ups. Meditation is nothing buta spiritual traditions 
that is the inbornknowledge of close connection between 
mind and the body, which may possibly be achieved by 
the regularMeditation sessions. 2

Emotional stress causes excess of adrenaline 
secretion from adrenal medulla leading to tachycardia, 
high blood pressure etc. Later it was found that all these 
manifestations occur not only from adrenaline secretion 
but also from over activity of the sympathetic nervous 
system which liberates nor-adrenaline at its nerve 
endings. 3

Such constantly increasing emotional stresses and 
changes in physiological speciation of hormones causes 
increasing threat for cardiovascular diseases impairing 
the normal life of an individual. To find out these future 
threats autonomic function testing could be the best 
investigation emphasizing on impending outcomes. 4

Hines & Brown devised a method to test the 
reactivity of the body to cold stress. They observed the 
effect of pain caused cold stress in the form of rise in blood 
pressure and on this basis subjects could be classified as 
hypo-reactors or hyper-reactors. The hyper-reactors to 

Introduction
Modern man is the victim of stress and stress related 

disorders which threaten to disrupt his life totally. 
Being holistic in its approach, yoga offers the best way 
out of this ‘whirlpool of stresses’. Living a happy and 
healthy life on all planes is possible through the unified 
practice of yoga, pranayama’s, exercise, and meditation 
(dhyana) especially when performed consciously and 
with awareness. 1

Meditation and exercisehelp us to develop strength, 
flexibility, will power, good health, and stability. 
Meditation helpsus to control our emotions & stabilize the 
mind which are linked to breathing. Rhythmic breathing 
is ideal for controlling stress and overcoming emotional 
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cold stress are likely to develop cardiac disorders later 
on in any phase of life. These hyper-reactive subjects 
should be properly dealt with to lower the incidence of 
such disorders. 5

Hence we undertook the present study to observe 
the effects of regular Meditation on the hyper reactors of 
cold pressure test (CPT) to find out their future outcomes 
in improving the modernized stressful life.

Material and Method
The present study was carried out in Department of 

Physiology Gandhi Medical College, Bhopal. (M. P.) in 
collaboration with Brahmakumari center for yoga and 
Meditation, Bhopal. A sample size of 383 participants 
was calculated using SampSize online stats calculator 
with prevalence of hypertension in Bhopal city to 
53.3%,6 confidence interval of 95% and precision to be 
5 %.7

Young adults from Bhopal city aging 18-30 years 
participated in the study. After taking institutional ethics 
approval written and informed consent was taken from 
the participants. Then baseline parameters like Height, 
weight, systolic blood pressure (SBP), diastolic blood 
pressure (DBP), systemic blood pressure (BP) and 
heart rate (HR) was taken. For measuring BP traditional 
mercury sphygmomanometer was used and BP was 
recorded by both palpation and auscultation method by 
a two different investigators to reduce chance of errors.

Then cold pressor test was performed on the 
participants (details of which given below) and the 
hyper-reactors of CPT were separated for further 
study. On the selected hyper-reactors we trained them 
to perform mindful meditation for 10 minutes daily in 
morning session from 6 a. m. to 7 a. m. and in evening 
session from 6.30 p. m. to 7.30 p. m. The scientific 
training for mindful meditation was given by trained 
professional trainers at Brahmakumari center for Raj 
yoga and Meditation, Bhopal.

This training we implemented for a minimum 
of three months before taking the second session of 
recording SBP, DBP, BP and HR. The cold pressor test 
we performed was as follows:

Cold Pressor Test8: The reactivity of all the 
subjects to cold stress was studied by the cold pressor 
test of Hines & Brown. The technique is as follows:

The subject is allowed to rest in supine position in 
a quiet room with maintained temperature from 27 to 
30 degree centigrade for 20-30 minutes. Readings of 
blood pressure were taken until basal level had been 
approximated.

With the subject still supine, and with the cuff of 
the sphygmomanometer on one arm, the opposite hand 
is immersed in ice water (2-40C), to a point just above 
the wrist. With the hand still in water, readings of the 
blood pressure were taken at the end of 60 seconds. The 
hand is removed from ice water soon as the readings had 
been made and then the readings were taken every two 
minutes until the blood pressure returned to its previous 
basal level. Subject were allowed to remove their 
hands any point time if they feel unbearable pain as per 
convenience.

On the basis of observations, the subjects were 
divided into two groups depending on their responses 
to cold stress:

Hyper-reactors: Those subjects in whom the 
systolic blood pressure raised more than 20 mm Hg and/
or diastolic blood pressure raised more than 15 mm Hg.

Hypo-reactors: Those subjects in whom the 
systolic blood pressure didn’t exceed 20 mm Hg and /or 
diastolic blood pressure more than 15 mmHg.

In present study we considered hyper-reactors only 
as they are supposed to be the victims of hypertension 
and mortal cardiac vascular diseases in future affecting 
the disability adjusted life years (DALY).

Each subject underwent a detailed history and 
clinical examination with the following inclusion and 
exclusion criteria.

Inclusion Criteria:

1.	 Healthy, nonsmoker, with no cardiorespiratory 
disorders.

2.	 Subjects not doing any type of physical exercise.

Exclusion Criteria:

	 I.	� Subjects who were taking other physical activity 
like gym, athletics etc.

	 II.	� Subjects who were smokers, alcoholic, with 
respiratory disorders, jaundice, diabetes or any 
other disease related with cardiorespiratory 
system.
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The main rules and regulations pertaining to 
meditation are balance of common sense with regard 
to inner and outer thinking and living. We followed the 
following general rules

●	 Breathing: subjects were made aware of nostrils 
throughout the technique. While inhaling the 
nostrils should dilate or expand outwards and while 
exhaling, they should relax back to their normal 
position.

●	 Time of Practice: we chose early morning timings 
from 6 a. m. to 7 a. m. as the best time to practice 
Meditation when the body is fresh and the mind has 
very few impressions. Another good time that we 
considered was just after sunset in evening time as 
6.30 p. m. to 7.30 p. m.

●	 Place of practice: Preferred place of practice was 
quiet, clean and pleasant room with good ventilation 
but without drought. Practice in drought or wind, in 
air-condition, in direct sun-light was avoided.

●	 Sitting Position: Subjects were instructed to sit in 
a comfortable, sustainable meditation posture so as 
to enable the efficient breathing and body steadiness 
during the practice.

●	 Bathing: Instructions were given to take a bath or 
shower before commencing the practice or at least 
wash the hands, face and feet. Bath for at least half 
an hour was avoided after the practice to allow the 
body temp to normalize.

●	 No Smoking: all the subjects were given strict 
instructions to not to smoke tobacco or cannabis.

Method of Meditation:

	 The following are a few easy tips to remember while 
practicing Meditation: it in a comfortable posture 
with an erect spine, preferably in a specific yoga 
posture such as the-padmasana or the Lotus posture.

●	 Energize the breath through pranayama.

●	 Hold visualization for a few minutes to clear the 
sensory field and focus the mind internally. This 
may relate to peaceful colors, geometric designs 
(yantra), natural images or that of a deity or guru.

●	 Repeat an affirmation or prayer to increase positive 
thought power.

●	 Repeat a mantra such as ‘Aum’or ‘M’ to still the 
mind.

●	 Silently observe the mind and let it empty itself out.

●	 Depending on one’s natural temperament, it 
would help to try and establish contact with either 
Godor a Higher Consciousness through the natural 
movement of one’s heart.

Such training was implemented over the hyper-
reactors which we selected from a total population of 
689 people visiting the Brahmakumari ashram out of 
which 383 hyper reactors willing to join the study were 
selected.

Results
Overall 689 Meditators were visiting the Mediation 

center out which 260 subjects were either hypo reactors 
or showing less fluctuationsin BP than required to label 
them as hyper reactors. 46 subjects though were found 
hyper reactors denied to participate in the study. Hence 
a total of 383 subjects who were hyper reactors were 
considered for the study.

In the present study after performing the CP; 
hyper reactors were selected for the study and their 
demographic data was recorded which is tabulated in 
Table. 1 as:

Table. 1: Demographic data amongst the hyper-
reactors of cold pressor test (CPT).

Sr. 
No Gender Number of 

subjects Age Height Weight

1. Male 264 26.4± 3.2 156±5.2 70 ± 8.8
2. Female 119 25.8 ± 2.9 149 ± 4.8 61 ± 7.3

As the hyper reactors were showing no statistical 
significance (p >0.05) amongst gender distribution, 
height, weight and age hence the parameters recorded in 
these before and after the meditation were comparable.

After performing the CPT basal values of blood 
pressure were recorded in the hyper-reactors. It has 
demarcated that out of total 383 hyper-reactors nearly 
244 were systolic hyper actors and 105 subjects were 
diastolic hyper reactors while 64 subjects were both 
systolic as well as diastolic hyper reactors. Mean values 
of their rise in BP are illustrated in Table. 2.
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Table. 2: Basal blood pressure values in subjects and effect of cold pressor test (CPT)

S. 
No. Subjects Blood 

Pressure
Basal Blood Pressure Rise in B. P. due to CPT

Mean Value S. D. Mean Value S. D. 

1. Hyper-reactors (383)
Systolic 121.31 ±7.36 21.45 ±7.33
Diastolic 78.59 ±4.77 12.72 ±4.79

2. Systolic Hyper-reactors (244)
Systolic 119.21 ±7.34 25 ±2.20
Diastolic 78.92 ±5.17 9.85 ±3.46

3. Diastolic Hyper-reactors (105)
Systolic 122.16 ±4.48 11.33 ±4.64
Diastolic 77.16 ±4.38 18.0 ±1.69

4. Both Systolic & Diastolic Hyper-reactors (64)
Systolic 127 ±7.27 27.0 -
Diastolic 81 ±1.61 17.0 -

As per the study protocol the hyper reactors under 
consideration were asked for 3 months of Mediation 
session. After successful completion of the session again 
the basal BP was recorded and the CPT was performed; 
again BP was recorded to observe the changes in BP. It 
was observed that nearly 241 (62.83%) previous hyper 
reactors were turned into hypo reactors. Significant 

changes in systolic and diastolic hyper reactors were 
observed with p < 0.05 on application of paired t test. 
On the other hand statistically insignificant changes 
were observed in the hyper reactors to both systolic 
and diastolic BP after 3 months of Mediation. Changes 
in number of hyper reactors after completion of the 3 
months of training is depicted in Table. 3.

Table. 3: Changes observed in Hyper-reactors after 3 months of meditation

S. 
No.

Hyper-Reactors to 
CPT Before Meditation

Hypo-reactors 
after Meditation

Subjects showing no change 
in their hyper-reactivity

1. Hyper-reactors
No. of Subjects

383
241 141

Percentage 62.83 % 37.17%

2. Systolic Hyper-reactors
No. of Subjects

244
164 80

Percentage 67.34% 32.66 %

3. Diastolic Hyper-reactors
No. of Subjects

105
61 44

Percentage 58.29% 41.71 %

4. Hyperreactor to both
No. of Subjects

34
19 15

Percentage 54.3% 45.7%

Discussion
In modernera due to disastrous modifications in life 

style and increasing burdens of official works stress has 
become an inevitable part of life. Because of increasing 
stress consistent increase in population affected by 
diseases like blood pressure, myocardial infarction, other 
cardiac diseases and mental illnesses like depression 
are growing chaotically. To avoid such superfluous 
events early detection of changes in systemic activities 
and preventive remedies like meditationare seeking 
attention. 9, 10

Cold pressor test is used to appraise the cardiac 
autonomic function test detecting possible future 
outcomes about cardiac abnormal functioning. 11

Also hyper reactors population are not only 
supposed to be affected with the disease but also their 
progeny will also be affected by the hypertensive 
disorders as suggested by Dan Wu. Hence for prevention 
of the hypertensive disorders stress relieving maneuvers 
like Meditation should be considered to reduce the risk 
in current and future generations by changing hyper 
reactors to hypo reactors the finding goes in accordance 
with the present study. 12

U. S. Ray observed that there was improvement 
in performance at submaximal level ofexercise 
and in anaerobic thresholdin the meditation group. 
Along withimprovement inflexibility and various 
psychologicalparameters like reduction in anxiety and 
depression and a better mentalfunction. The results were 
analogous to the present study. 13
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K. N. Udupa (1975) found significant decrease 
in systolic BP after 3 months of meditation. He found 
initial fall in systolic BP alike results were observed in 
the present study. 14

The reduction in cold stress to systolic BP after 3 
months of meditation session could be attributed to 
the reduction in sympathetic activity and increase in 
parasympathetic activity in cardiovascular tree due to 
increased vagal tone. 15, 16

The autonomic nervous system plays a majorrole in 
conveying adaptation of human bodyto environmental 
changes, by restrainingthe sensory, visceral, motor and 
neuro-endocrinefunctions. Also autonomic nervous 
system isone of the most important mediators to affect 
cold stress effects which may be responsiblefor the 
conversion of hyper reactors to hypo reactors supporting 
observation in present study. 17

Conclusion
In the present study Hyper-reactivity to cold pressor 

test decreased after 3 months of meditation. Initially 
there were 383 hyper-reactors to cold pressor test and 
the number of hyper-reactors decreased to nearly 37% 
after 3 months meditation, so there is approximately 
63% reduction in hyper-reactivity. Hence we conclude 
thatnon pharmacological method like meditation should 
beencouraged to enhance significant improvements in 
cardiovascularparameters like systolic and diastolic 
BP. These results would justify theincorporation of 
meditation as part of our life style inprevention of 
hyper-reactivity to stress relateddisorders. Hence we 
can say that in a rigid societymeditation alone will bring 
quantum of solace from stressand hence they are now 
essentials forendeavouring life.
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Abstract
Introduction: Emotional intelligence (EI) is a measure of emotional awareness. Higher EI is associated 
with improved patient-physician relationship, increased empathy, improved teamwork and communication 
abilities, stress management, organization commitment, leadership and higher academic performance. The 
aim of this study is to assess EI in medical students and to investigate if there is any gender difference in EI. 
We also studied the difference in the EI traits in relation to gender.

Materials and Method: It is an observational, survey based study. EI was assessed using Schutte Self 
Report Emotional Intelligence Test (SSEIT). SSEIT was distributed to 278 students after informed consent. 
Students have to respond on a five point Likert’s scale. The data obtained were interpreted using descriptive 
statistics and analyzed with R statistical software package.

Results: 21% of students were found to have very high EI. 71% were found to have average EI. 8% were 
found to have low EI. Among the male students, 75% were having average EI score, 18% had high EI and 
7% had very low EI. Among the female participants, 68% were found to have average EI, 23% had very high 
EI and 9% had low EI. EI was similar in both genders and the component traits measured by SSEIT were 
also similar in both gender.

Conclusion: EI and its trait is similar in both genders. Training modules can be incorporated in graduate 
medical education programme to improve EI in both genders.

Keywords: Emotional intelligence, gender difference, SSEIT, EI trait.

of first contact of the community while being globally 
relevant1.

To achieve this, an IMG must be able to perform 
effectively, ethically & appropriately in carrying out 
his responsibilities as a clinician, a leader, as a member 
of health care system, a communicator and a lifelong 
learner. An IMG must also be able to provide health 
service that is clinically relevant and sound and he/
she must be emotionally responsive2. The accreditation 
council for graduate medical education have identified 
and defined six competencies which include patient care, 
professionalism, system based practice, interpersonal 
and communication skills, medical knowledge, practice 
based learning and improvement3.

To identify the strategies that will improve the above 
competencies, it is essential to identify the underlying 

Introduction
Medical education is aimed at imparting the 

medical students with broad range of skill sets so as 
to enable them to deliver high quality health service. 
Accordingly, MCI has come up with revised graduate 
medical education regulation 2017. The aim of revised 
regulation is to create an “Indian Medical Graduate” 
(IMG) possessing requisite knowledge, skills, attitudes, 
values and responsiveness, so that she or he may 
function appropriately and effectively as a physician 

Corresponding Author: 
Dr Kamalakannan V 
Assistant Professor, Dept. of Physiology, ESIC Medical 
College, Gulbarga, Karnataka 
e-mail: vk.kannan83@gmail.com

10.5958/2320-608X.2019.00145.8



86  International Journal of Physiology, October-December 2019, Vol.7, No. 4

attributes of these competencies. It is thought that many 
of the skills that contribute towards these competencies 
have emotional intelligence as an essential component4. 
Most graduate medical education programmes are aimed 
at inculcating compassion and empathy, so as to improve 
patient care. Emotional intelligence (EI) competency 
has been used as an assessment method to assess three 
of the six core competencies viz., interpersonal and 
communication skills, professional behavior and patient 
care. 3 The EI competency includes twelve abilities 
viz., emotional self-awareness, emotional self-control, 
adaptability, achievement orientation, positive outlook, 
empathy, organizational awareness, coach and mentor, 
inspirational leadership, influence, conflict management, 
and teamwork5.

EI is a measure of emotional awareness. It is an 
ability to respond to emotion in self and others. Evidences 
show that higher emotional intelligence is associated 
with improved patient-physician relationship, increased 
empathy, improved teamwork and communication 
abilities, stress management, organization commitment, 
leadership and higher academic performance6-8.

EI can be assessed and measured by using concept 
models. Widely accepted models for EI includes ability 
EI model, trait EI model and mixed EI model9. Ability EI 
model was proposed by Mayer and Salovey. According 
to them ability EI is the ability to perceive and integrate 
emotion, and to understand emotion and regulate it so as 
to promote personal development10, 11. Trait EI model 
proposed by Petrides and Furnham. It measures self-
perception of emotional self-efficacy12. Mixed EI model 
is proposed by Golemann13. According to this model 
EI is composed of set of interrelated skills, abilities, 
personal qualities and personality trait.

In the current study, we assessed EI using Schutte 
emotional intelligence scale or the Assessing Emotions 
Scale. It measures EI as a trait. The scale composed of 33 
statements which measures EI in terms of positive affect, 
emotions of others, emotions of self, happy emotions, 
non-verbal emotion, and emotion management14.

The aim of our study is to assess the emotional 
intelligence in medical students and to investigate if 
there is any gender difference in EI. We also studied 
the difference in the response for statements related 
to positive effect, emotions of others, emotions of 
self, happy emotions, non-verbal emotion & emotion 
management in relation to gender.

Materials and Method
It is an observational, survey based study, conducted 

in the Dept. of Physiology, ESIC Medical College and 
Hospital, Gulbarga, Karnataka. EI was assessed by 
using Schutte Self Report Emotional Intelligence Test 
(SSEIT). The survey was conducted among first year 
students, between 18 to 21 years of age. The objective and 
importance of the survey were explained to the students. 
Students were assured of anonymity and confidentiality 
of their participation in the study. A total of 278 students 
voluntarily participated in the survey. Total number of 
male and female students participated were 104 and 174 
respectively. The survey was conducted after obtaining 
approval from institutional ethical committee for human 
studies. The students were instructed to carefully read 
through the statements and score them on the Likert’s 
scale from 1 to 5. One indicates strongly disagree to 
5 indicating strongly agree. Three of the thirty three 
statements viz. 5, 28 and 33 are reverse-scored. Total 
score less than 111 will be considered to be low and 
scores above 137 is considered to be high15. The data 
was analyzed using R statistical package. Student’s t test 
was used to identify the difference in means between the 
genders.

Results
The mean and SD of the age between two genders 

were similar. The mean and SD of age in years for male 
is 19.12 ± 0.69 and that of female is 19.09 ± 0.61. A total 
of 59 (21%) students were found to have very high EI. 
196 (71%) students were found to have average EI. 23 
(8%) students were found to have low EI. (Figure 1)

Among the male students, 78 (75%) of the students 
were having average EI score, 19 (18%) had high EI 
score and 7 (7%) had very low EI score. Among the 
female participants, 118 (68%) students were found to 
have average EI score, 40 (23%) had very high EI score 
and 16 (9%) had score less than 111 which is low EI 
score. (Table 1) & (Figure 2).

Table 1: Gender difference in distribution of EI scores

S. 
No. Gender EI < 111 EI-111 to 137 EI > 137

1. Male 6.73 % 75 % 18.27 %
2. Female 9.20 % 67.82 % 22.99 %

The mean of the total score is 127.85 ± 13.35 and it 
represents score in a normal range. There was no gender 
difference in the total scores. The results also show that 
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six domains which SSEIT measures viz., positive effect, 
emotion of others, happy emotions, own emotions, non-

verbal emotions and emotional management were not 
statistically significant. (Table: 2).

Table: 2 Gender difference in component traits of SSEIT score

S. No. Component traits Statements in SSEIT Male (n = 104) 
Mean ± SD

Female (n = 174) 
Mean ± SD p value

1. Total score (SSEIT) 1-33 127.91 ± 12.45 127.79 ± 14.24 0.94
2. Positive Effect 2, 3, 6, 10, 17, 20, 23 28.89 ± 3.99 29.56 ± 4.04 0.18
3. Emotion-Others 4, 18, 26, 27, 29, 30, 32 26.44 ± 3.64 26.61 ± 3.74 0.71
4. Happy Emotions 12, 13, 14, 31 15.78 ± 2.57 15.55 ± 2.65 0.48
5. Emotions Own 8, 9, 19, 22 16.3 ± 2.56 15.89 ± 2.69 0.21
6. Non-Verbal Emotions 5, 15, 25 10.69 ± 2.3 10.72 ± 2.07 0.92
7. Emotional Management 1, 21, 24, 28 15.41 ± 2.57 15.57 ± 2.81 0.64

Discussion
We found that EI was similar in both genders. The 

traits measured by the SSEIT questionnaire were also 
found to be similar in both genders. Earlier reports have 
shown that females have high EI than males. In another 
report, males were found to have higher EI6.We found 
that EI and the traits measured by SSEIT is similar 
in both genders. Over 90% of the total population 
participated in the study have EI scores which were in 
normal range or very high. Less than 10% of the total 
study population were found to have very low EI. High 
EI is found to be associated with good physician-patient 
relationship, compassionate and empathetic patient care, 
higher knowledge, and leadership quality, ability to work 
in team and good communication with the patient8, 16, 17.

As 80% of the study population were having 
average or low EI, it is imperative that there is a need 
to have a mechanism in place so as to train the medical 
students towards improving their EI. It can be achieved 
by assessing EI and training the medical students using 
EI skills workshop, courses on handling emotion, 
workshops on personal and interpersonal skills, and 
practice of yoga can be made as part in education 
programme.

Practice of medicine as a profession requires high 
intelligence, patience, empathy & compassion. To enter 
in to medical school, in itself is highly competitive and 
individuals with higher intelligence will secure a place 
in medical school. Success of a medical student after 
graduation depends not just on his or her intellect but 
also on how good at he or she is in handling situation 
under stress while practicing medicine, which in most 
part is governed by how an individual reacts for a given 

situation and is primarily dependent on emotional 
intelligence. It is right time that MCI have come up 
with AETCOM module, whose primary aim is to create 
medical graduates who is having good attitude, ethics and 
communication skill which altogether can be improved 
by training the students to improve and increase EI.

Limitation: Study population consisted of first year 
students from a single institution and hence its finding 
can’t be generalized. The sample size was relatively low 
for males. EI was assessed by using SSEIT, which is one 
among several ways of assessing EI. We have assessed 
EI in terms of trait and not as an ability. Studies may 
be done with senior medical graduates, through which 
the temporal change in EI could be assessed. Also such 
studies would have a greater sample size, the results of 
which may be generalized.

Conclusion
EI and its trait is similar in both genders. Training 

modules can be incorporated in graduate medical 
education programme to improve EI in both genders. 
Training on handling emotions of self and others will 
help medical students to achieve academically and 
professionally.
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Abstract
Background: Pulmonary function test is an important tool in the diagnosis, assessment and management of 
respiratory diseases in adults and older children. The main objective was to study the pulmonary function 
test in school children of industrial and Non industrial area.

Method: The study was carried out in a school of industrial area i.e., Advani Arlicon Higher secondary 
School, Urla Road, Birgaon and a school of Non Industrial area i.e., Vivekananda Higher Secondary School, 
Mana Camp of Raipur city from April to August 2012.. The subjects were evaluated through pulmonary 
function test by using Spirometry method. A total of 400 subjects aged between 11-18 years were included. 
For the study Permission from Institutional Ethics Committee was obtained. Initially informed individual 
consent was taken from all the patients included in the study.

Results: When Mean FEV1 (in liters) for Males in Cases was compared with Controls, p value was found 
to be <0.0001.When Mean FEV1 (in liters) for Females in Cases was compared with Controls, p value 
was found <0.0001.When PEFR (in liters/Sec) for Males in Cases was compared with Controls, p value 
was found to be 0.0290.When PEFR (in liters/Sec) for Females in Cases was compared with Controls, p 
value was found to be 0.3117.

Conclusion: To conclude, the problems are diverse, but it is important to keep close control over pollutants. 
Some preventable strategies need to be taken for acceptable environment for the future generations.

Keywords: Pulmonary function test, School children’s, Industrial area, Non industrial area.

and the size and integrity of the pulmonary capillary 
bed. Although they do not provide a diagnosis per se, 
different patterns of abnormalities are seen in various 
respiratory diseases which help to establish diagnosis. 2

Several factors can be responsible for disruption 
of normal lung development and growth, leading to 
reduced lung function. These include intrauterine 
growth retardation, viral infections, premature 
birth, inflammatory conditions, genetic changes and 
environmental toxicants.3

Children have increased exposure to many air 
pollutants as compared with adults because of higher 
minute ventilation and higher levels of physical activity 
and also because children spend more time outdoors 
than adults.

Respiratory health status in urban & rural 220 school 
children of 6 to 15 years of age group found, significantly 

Introduction
Pulmonary function test is an important tool in the 

diagnosis, assessment and management of respiratory 
diseases in adults and children. 1

Pulmonary function tests are valuable investigations 
in the management of patients with suspected or 
previously diagnosed respiratory diseases.

They provide important information relating to the 
large and small airways, the pulmonary parenchyma 
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decreased Peak Expiratory Flow rate (PEFR) In urban 
children as compared to rural children. Air pollution 
was concluded as the sole cause for decrement of PFT 
parameters in urban children. 4

Many studies have shown that air pollution is 
strongly associated with human health, and the results 
of air pollution include an increased mortality rate, 
an increased number of patients with respiratory or 
cardiovascular diseases at outpatient departments or 
emergency rooms, the aggravation of asthma, the 
increase of respiratory symptoms or the disease of 
pulmonary function. 5

Method
The study was carried out in a school of industrial 

area i.e., Advani Arlicon Higher secondary School, Urla 
Road, Birgaon and a school of Non Industrial area i.e., 
Vivekananda Higher Secondary School, Mana Camp 
of Raipur city from April to August 2012. The subjects 
included in the study were school children aged between 
11-18 years, residing in their respective residence for a 
period of 10 years. Objective and method of the study 
was fully explained and consent was taken from subject 
prior to start of the study. The subjects were evaluated 
through pulmonary function test by using Spirometry 
method. A total of 400 subjects aged between 11-18 
years (200 school children of industrial area and 200 
school children of Non industrial area) were included 
for the study. In all the subjects’ height is measured in 
centimeters and weight in kilograms using standardized 
techniques. Pulmonary function test was recorded with 
the spirometer–HELIOS-501, a turbine based device 
manufactured by recorders and Medicare systems (RMS) 
Pvt Ltd, Chandigarh, India. In all subjects, Pulmonary 
Function Test was performed using Bidirectional FVC 
test and results obtained were compared with predicted 
reference values.

Results
Table 1: Age wise Distribution of Cases & Controls

Age in years
Cases Controls

No of 
Cases Percent No of 

Cases Percent Total

11 to 12 2 1% 6 3% 8
13 to 14 54 27% 78 39% 132
15 to 16 75 37.5% 83 41.5% 158
17 to 18 69 34.5% 33 16.5% 102
Total 200 100% 200 100% 400

In the study group of Cases (Industrial Area school 
children), amongst total 200 subjects, there were 2 
subjects aged between 11-12 Years, 54 subjects aged 
between 13-14 Years, 75 subjects aged between 15-16 
Years & 69 subjects were found to be between 17-18 
Years.

In the study group of Controls (Non-Industrial Area 
school children), amongst total 200 subjects, there were 
6 subjects aged between 11-12 years, 78 subjects aged 
between 13-14 Years, 83 subjects aged between 15-16 
Years & 33 subjects were found to be between 17-18 
Years.

Table 2: Sex wise Distribution of Cases & Controls

Sex
Cases Controls

TotalNo of 
Cases Percent No of 

Cases Percent

Males 72 36% 88 44% 160
Females 128 64% 112 56% 240
Total 200 100% 200 100% 400

In the study group of Cases (Industrial Area school 
children), amongst total 200 subjects, there were 72 
Male subjects & 128 Female subjects. Females are more 
compared to Male.

In the study group of Controls (Non-Industrial Area 
school children), amongst total 200 subjects, there were 
88 Male subjects & 112 Female subjects. (More as 
compared to Males).

Table 3: Correlation of Mean FVC (Forced Vital 
Capacity) in Liters with Age in Cases & Controls

Age in years
Cases Controls

P value
Mean ±SD Mean ±SD

11 to 12 2.085±0.007 
(N=2)

2.381±0.181 
(N=6)

0.0705

13 to 14 2.210±0.381 
(N=54)

2.505±0.389 
(N=78)

<0.0001

15 to 16 2.251±0.344 
(N=75)

2.777±0.454 
(N=83)

<0.0001

17 to 18 2.336±0.406 
(N=69)

2.849±0.501 
(N=33)

<0.0001

In the study group of Cases (Industrial Area school 
children), Mean FVC (in Liters) for subjects aged 
between 11-12 Years was found to be 2.085±0.007, 
for subjects aged between 13-14 Years was found 
to be 2.210±0.381, For subjects aged between 15-16 
Years was found to be 2.251±0.344, For subjects aged 
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between 17-18 Years was found to be 2.336±0.406 
respectively.

In the study group of Controls (Non-Industrial 
Area school children), Mean FVC (in Liters) for 
subjects aged between 11-12 Years was found to be 
2.381±0.181, for subjects aged between 13-14 Years 
was found to be 2.505±0.389, For subjects aged 
between 15-16 Years was found to be 2.777±0.454, 
For subjects aged between 17-18 Years was found to 
be 2.849±0.501 respectively.

When Mean FVC (in Liters) for subjects aged 
between 11-12 Years was compared with Controls, 
p value was found to be 0.0705 (statistically not 
significant), t = 2.195 with 6 degree of freedom.

When Mean FVC (in Liters) for subjects aged 
between 13-14 Years was compared with Controls, 
p value was found to be <0.0001 (statistically highly 
significant), t = 4.312 with 130 degree of freedom.

When Mean FVC (in Liters) for subjects aged 
between 15-16 Years was compared with Controls, 
p value was found to be <0.0001 (statistically highly 
significant), t = 8.131 with 156 degree of freedom.

When Mean FVC (in Liters) for subjects aged 
between 17-18 Years was compared with Controls, 
p value was found to be <0.0001 (statistically highly 
significant), t = 5.518 with 100 degree of freedom.

Table 4: Correlation of Mean FEV1 (Forced 
Expiratory Volume in one second) in Liters in Cases 

& Controls

Cases Controls P value

Males 2.508±0.3818 
(N=72)

2.850±0.4560 
(N=88) <0.0001

Females 2.103±0.2622 
(N=128)

2.390±0.2247 
(N=112) <0.0001

In the study group of Cases (Industrial Area school 
children), amongst total 200 subjects, Mean FEV1 
(in Litres) for Males was Found to be 2.508±0.3818 
(More as compared to Females), Mean FEV1 (in Litres) 
for Females was Found to be 2.103±0.2622 (Less as 
compared to Males).

In the study group of Controls (Non-Industrial Area 
school children), amongst total 200 subjects, Mean FEV1 
(in Litres) for Males was Found to be 2.850±0.4560 
(More as compared to Females), Mean FEV1 (in Liters) 

for Females was Found to be 2.390±0.2247 (Less as 
compared to Males).

When Mean FEV1 (in liters) for Males in Cases 
was compared with Controls, p value was found to be 
<0.0001 (statistically highly significant), t =5.074 with 
158 degree of freedom.

When Mean FEV1 (in liters) for Females in Cases 
was compared with Controls, p value was found to be 
<0.0001 (statistically highly significant), t =9.053 with 
238 degree of freedom.

Table 5: Correlation of Mean PEFR (Peak 
Expiratory Flow Rate) in L/sec Cases & Controls

Cases Controls P value

Males 7.435±1.252 
(N=72)

7.983±1.780 
(N=88) 0.0290

Females 6.349±1.372 
(N=128)

6.526±1.326 
(N=112) 0.3117

In the study group of Cases (Industrial Area school 
children), amongst total 200 subjects, Mean PEFR (in 
Liters/Sec) for Males was Found to be 7.435±1.252 
(More as compared to Females), Mean PEFR (in Litres/
Sec) for Females was Found to be 6.349±1.372 (Less as 
compared to Males).

In the study group of Controls (Non Industrial Area 
school children), amongst total 200 subjects, Mean PEFR 
(in Liters/Sec) for Males was Found to be 7.983±1.780 
(More as compared to Females), Mean PEFR (in Litres/
Sec) for Females was Found to be 6.526±1.326 (Less as 
compared to Males).

When PEFR (in liters/Sec) for Males in Cases was 
compared with Controls, p value was found to be 0.0290 
(statistically not significant), t =2.204 with 158 degree 
of freedom.

When PEFR (in liters/Sec) for Females in Cases was 
compared with Controls, p value was found to be 0.3117 
(statistically not significant), t =1.014 with 238 degree 
of freedom.

Discussion
According to Naif A Sliman et al lung function is 

assessed using a broad array of tests that measure lung 
volume, airflow and gas diffusion. The most convenient 
test procedure is spirometry that measures how well 
the lung functions in exhaling air. In assessment of 
pulmonary function, measurements of forced vital 
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capacity (FVC), one second forced expiratory volume 
(FEV1) and forced mid-expiratory flow rate are most 
commonly used.

Such measurements, to be of any clinical value, 
must be compared with expected normal values for 
the subject. These values may be influenced by several 
factors, especially sex, height, age, usual habitat and 
ethnic and racial origin. 6

Eleni A Papadimitriou et al number of cohort 
studies performed to date has demonstrated that residing 
in an industrial area may result in elevated prevalence 
of asthma diagnosis and asthma related symptoms in 
children. Moreover, other cohort studies demonstrate 
that children residing in an industrial area have reduced 
lung function as indicated by spirometric values.

The effect of industriel vs. rural environment in the 
respiratory status of (62 children aged 11-12 years) in 
Oinofyta (industrial area) and 42 in Makarkomi (rural 
area), found prevalence of reduced pulmonary indices in 
children by type of residency. 7

K L Timonen et al studied effects of air pollution 
on changes in lung function, conducted in 141 children, 
found the reductions in Forced Vital Capacity (FVC). 
The reduction in forced vital capacity was 0.5% for each 
10 µg/m3 increase in Black smoke. 8

E. Von Mutius et al studied environmental exposure 
to high levels of air pollution, such as ambient sulphur 
dioxide, nitrogen dioxide and particulate matters has 
long been related to the incidence of lower respiratory 
tract illness in children.9

Wieslaw Jedrychowski et al studied annual average 
concentration of SO2 & suspended particulate matter 
(SPM) exceeding 180-250 pg/m3 are consistently 
associated with higher rates of acute and chronic 
respiratory diseases and are inversely related to lung 
function. 10

Conclusion
Mean age of cases was higher as compared to 

controls.

There were more females as compared to Males in 
cases as well as in controls in our study.

Mean FVC (in Litres) was higher in controls as 
compared to Cases, in males (highly significant, p = 

< 0.0001) as well in females (highly significant, p = < 
0.0001) subjects.

Mean FVC (in Litres) in correlation with Age, in 11-
12 years age group. It was found to be (not significant, p 
= < 0.0705), but in age groups between 13-14, 15-16 & 
17-18 years, it was found to be (highly significant, p = 
<0.000	 1).

To conclude, the problems are diverse, but it is 
important to keep close control over pollutants. Some 
strategies need to be taken for acceptable environment 
for the future generations.
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Abstract
Introduction: The efficiency and functional status of autonomic activity can be assessed by using the 
simple noninvasive tests for effective diagnosis of autonomic imbalance in various diseases. The obesity 
and diabetes mellitus are the leading clinical conditions which deviates the autonomic tone and affects 
homeostasis. This study had objective of investigating alterations in sympatho vagal balance in obese type 
II diabetes mellitus.

Method: The autonomic function tests were done in thirty obese diabetic adults and 30 non obese adults 
aged between 30-50 years. All the procedures were performed in the morning after their light breakfast in a 
less noise and illuminated room.

Results: The results showed all autonomic function tests are statistically significant except valsalva 
manoeuvre. Trend in decrease in these variables in obese diabetes were suggestive of decreased efficiency 
of autonomic balance.

Conclusion: Therefore, early detection of functional impairment of autonomic changes and its appropriate 
management is the only means by which the morbidity and mortality can be reduced.

Keywords: Obesity, Autonomic nervous system, Diabetes mellitus, Body Mass Index.

countries 2. The greatest relative increase is expected to 
occur in countries in the Middle East, and India. DM in 
these countries is associated with higher mortality rates 
because of acute and chronic complications that occur 
early in the course of the disease 3. It is accepted that 
hyperglycemia among persons with diabetes causes 
degradation of the microvasculature that results in 
Peripheral and autonomic diabetic neuropathy which 
are common chronic complications of DM that occur 
in diabetic patients4. DAN in diabetes is an irreversible 
complication, but early detection is important, because 
although the condition cannot be reversed, intensive 
diabetes care may delay its further development. DAN 
may affect both the parasympathetic and sympathetic 
nervous system5.

In India Nutritional problem is gradually shifting 
from undernourishment to obesity. This shift is because 
of the advent of civilization, sedentary lifestyle and 
high-calorie diet. Autonomic neuropathy is a common 

Introduction
According to WHO, the term Diabetes Mellitus 

(DM) describes a metabolic disorder of multiple 
etiology, characterized by chronic hyperglycemia with 
disturbances of carbohydrate, protein and fat metabolism, 
resulting from defects in insulin secretion or insulin 
action or both1. Diabetes mellitus (DM) is increasingly 
common worldwide. Estimates indicate that the total 
number of people with DM will more than double from 
171 million in 2000 to 366 million in 2030. By 2030, 
more than 75% of people with DM will live in developing 
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and serious complication of Type–II Diabetes mellitus 
associated with obesity 6. It is generally accepted that 
the increasing prevalence of diabetes is associated with 
increased rates of obesity and it has been estimated that 
90% of type 2 diabetes is attributable to excess weight7.

Ewing et al. suggested utilizing a standard battery 
of autonomic functions tests, including heart rate (HR) 
variation in response to deep breathing, HR response 
to standing, postural changes in BP, the Valsalva 
manoeuver, and sustained handgrip. Thus, genetic 
and environmentally caused variations in autonomic 
nervous regulation may exist; hence, studying responses 
to autonomic function tests in DM patients is highly 
warranted. Recent studies show the past two decades 
have correlated sympathetic nervous system activity 
in normal-weight and obese individuals8. These 
studies include hypertension, myocardial infarction, 
congestive heart failure, and vascular thrombosis. It is 
mainly because of Autonomic dysfunction where the 
sympathetic activity is decreased and parasympathetic 
activity is increased. The aim of the study was to 
establish reference values for a battery of five easy-to-
use, non-invasive cardiovascular autonomic function 
tests for clinical use. The study was undertaken to assess 
the AFT in obese Type–II Diabetics and the results were 
compared with non-obese Type–II Diabetic controls.

Materials and Method
This is a cross-sectional study undertaken in the 

Department of Physiology, Narayana Medical College, 
and Nellore. Institutional Ethical clearance was obtained 
for this study. Entire AFT procedure was explained to 
the each subject and informed written consent was taken 
as per the declaration of Helsinki. All the subjects were 
instructed to maintain their normal sleep pattern, not 
to ingest beverages with caffeine or alcohol, and not to 
perform physical exercise before the evaluations. This 
test was conducted in morning after 2 hours of light 
breakfast. Subjects were encouraged to void urine before 
commence of recording. In all the procedures were done 
in a less illuminated and noise free room. The test group 
subjects were Obese Type 2 Diabetes Mellitus patients, 
who were otherwise normal attending the outpatient 
department, and central laboratory of Narayana Medical 
College and Hospital. The control group subjects were 
teaching and non-teaching staff of Narayana Medical 
College. All subjects underwent autonomic function 
tests which included 1) Deep Breathing Test 2) Valsalva 
Manoeuver 3) Cold Pressor test (Cold pressure test) 4) 
Heart rate response to standing 5) Hand grip test.

Anthropometric measurements: Anthropometric 
measurements such as height by stadiometer, weight 
by the electronic weighing machine were assessed. 
BMI was calculated by dividing body weight (in kg) 
by height (in meters) squared. The BMI less than 25 
kg/m2 considered as normal weight, 25-30 kg/m2 as 
overweight and more than 30kg/m2 as obese.

Deep breathing test: Heart rate increases during 
inspiration due to decreased cardiac vagal activity and 
decreases during expiration due to increased vagal 
activity. This is detected by recording the heart rate 
while the subject is breathing deeply. The subject was 
instructed to maintain deep breathing at a rate of six 
breaths per minute. The subject was made to lie down 
in supine position. ECG electrodes were connected for 
recording Lead II ECG. While the subject was breathing 
deeply maximum and minimum heart rates were 
recorded with each respiratory cycle.

Valsalva manoeuver: The Valsalva ratio is a measure 
of parasympathetic and sympathetic functions. For the 
response to occur in Valsalva manoeuver parasympathetic 
acts as afferent and efferent and sympathetic acts as a 
part of the efferent pathway. Therefore the Valsalva ratio 
assesses more of parasympathetic function. The Valsalva 
ratio is a measure of the change of heart rate that takes 
place during a brief period of forced expiration against 
closed glottis or mouthpiece (Valsalva manoeuver). 
During and after the Valsalva manoeuver there will be 
the change in cardiac vagal efferent and sympathetic 
vasomotor activity, resulting from stimulation of carotid 
sinus, aortic arch baroreceptors, and other intra-thoracic 
stretch receptors.

Blood pressure response to cold pressor test: The 
subject was asked to sit on the chair and instructed 
regarding the test, blood pressure was measured from 
the right arm by the auscultatory method. The subject 
was asked to submerge one of his limbs in cold water for 
60 seconds. BP was recorded at the end of 60 seconds of 
submersion of the limb.

Heart rate response to standing: On changing the 
posture from supine to standing heart rate increases 
immediately by 10-20 beats per minute. This is detected 
by recording ECG in supine and standing postures. The 
subject was made to lie down in the supine posture. 
Electrodes were connected from the subject to the cardio 
win system. The subject was asked to relax completely 
for a minimum period of 10 minutes. Basal heart rate 
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was recorded by using cardio win system. The subject 
was asked to stand up immediately and change in heart 
rate was noted from the cardio win. Heart rate response 
to standing was determined by using the formula heart 
rate in standing position–heart rate in supine position.

Blood pressure response to sustained handgrip: 
The subject was then asked to the dynamometer with 
the left hand to determine the maximum voluntary 
contraction. The handgrip was then maintained steadily 
at 30% of that maximum voluntary contraction for 1 
minute. Again blood pressure was measured with the 
cuff of the sphygmomanometer on the right arm by 
auscultatory method, at the end of 1 minute after the 
onset of handgrip. The difference in the blood pressure 
was noted.

Statistical analysis: Statistical analysis was carried 
out using graph pad prism & data was represented as 
mean and SD. Normality of data was tested using 
Kolmogorov-Smirnov test. A p value of > 0.05 indicated 
normal Gaussian distribution. As the data sets were 
skewed, Mann-Whitney test was performed and 
Spearman correlation were done to find out associations.

Results
Table 1 shows Age distribution and BMI in Obese 

and Non-obese diabetic patients.

Status of Obese diabetes Mean age BMI
Obese DM 38.640.27 32.4±2.37
Non-obese DM 36.92±0.23 25.02±4.23
P value 0.73 <0.01

Table 2 shows different parameters of AFT in Obese 
and Non-obese diabetic patients.

Test Mean 
Obese DM

Mean Non 
obese DM

P 
value

E: I ratio 1.47± 0.22 1.22± 0.27 <0.05
Valsalva maneuver 1.18± 0.16 1.33± 0.23 0.07
Cold pressor (SBP) 19.60±2.99 9.44±2.53 <0.01
Cold pressor (DBP) 10.66±3.6 7.06±3.8 0.02
HR response to standing 19.9±2.01 11.8±3.40 <0.01
Handgrip (SBP) 5.33±2.3 8.33±3.56 <0.01
Handgrip (DBP) 6.1±2.8 4.1±3.1 0.05

Discussion
The autonomic nervous system consists of 

sympathetic and parasympathetic divisions. Intact 
cardiac autonomic innervations are essential for normal 

heart rate. The sympathetic nervous system has control 
of the myocardial contractility and heart rate whereas the 
parasympathetic effect is essential on the heart rate. The 
resting heart rate measurement signifies the autonomic 
tone at rest while, the cardiovascular response to stimuli 
which is essentially reflexive in nature.

Under resting conditions, the cardiovascular system 
is under the control of both the division of the autonomic 
nervous system. The fact that variability of the heart rate 
occurs because of the autonomic innervations of the SA 
node has been utilized to develop the following tests that 
stimulate the autonomic supply and produce variability 
in heart rate. The extent of the control by these two 
autonomic limbs varies from individual to individual. 
The autonomic reactivity was assessed in the study 
group by viewing the reflex of the cardiovascular system 
to lab stressors like standing from the supine position, 
undergoing handgrip exercise and by giving a painful 
stimulus by immersing the hand in cold water. The 
parasympathetic reactivity and sympathetic reactivity 
were separately tested by these stressors.

Heart rate response to standing: When a subject 
assumes an erect posture from supine posture, gravity 
causes pooling of blood in the lower limbs. As a result 
venous return, cardiac output and arterial BP decreases. 
This leads to decrease stretch of baroreceptors and 
activation of the vasomotor center. This, in turn, leads to 
increased sympathetic discharge, decreased vagal tone 
and an instantaneous increase in HR. In our study Heart 
rate is increased in all the subjects but this heart rate 
was significantly increased in the hypertensive group 
when compared to the normotensive group. This finding 
indicates the possible dysfunction of the sympathetic 
and parasympathetic component of the autonomic 
nervous system. The findings in our study correlated 
with the study conducted by WW McCrory, AA Klein 
et. al 11. This is reflected in our study as increased Heart 
rate response to standing.

It is difficult to show the BP response to standing 
because according to WHO, for recording Arterial BP by 
sphygmomanometer three minutes duration is required. 
But, within 15-30 seconds Baroreceptor mechanism 
corrects the change in BP in response to standing. The 
results of all the above-mentioned tests are statistically 
significant.

Cold pressor test: Under conditions of stress either 
physical or psychological origin there is activation of 
the sensory nervous system. The cold pressor response 
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consists of placing the hands in cold water acts as a 
painful stimulus, which has been used to study the 
autonomic response. In cold pressor test, an increase in 
the SBP by 10-20 mm of Hg and DBP by 10 mm of Hg 
is considered as a normal response. The afferent fibers 
for this response are the somatic fibers carrying the pain 
sensation which are stimulated by placing the hand in 
cold water and efferent fibers are the sympathetic fibers. 
In our study there is a significant rise in systolic blood 
pressure was found in the hypertensive group, whereas 
diastolic blood pressure also rises significantly in the 
hypertensive group over the normotensive group by cold 
pressor test. The pattern of the rising of blood pressure 
was within 30 seconds reaching its peak at around 60 
seconds and the basal blood pressure was achieved 
within 2 minutes in normotensive subjects and the 
prolonged pressor response was found in hypertensive 
patients.

Generally, Cold pressor test is largely related to 
great sympathetic efferent discharge causing arterial 
vasoconstriction. Hypertensive subjects respond to 
cold pressor stimulus with a predominant rise in total 
peripheral resistance and also there were higher levels 
of plasma norepinephrine. The findings in our study 
correlated with the study conducted by Benetos A. 12 and 
Douglas L. et. al 13. The result of the above-mentioned 
tests is statistically significant.

Hand grip test: Isometric exercise produces a 
significant increase in blood pressure and heart rate, a 
response which can easily be elicited by using sustained 
hand grip. In this test, increase in blood pressure is 
due to increased sympathetic activity mediated by the 
alpha-adrenergic receptors. An increase in heart rate in 
response to handgrip is due to impulses from the limbic 
cortex, motor cortex, and the proprioceptors as afferent 
inputs into the cardiac centers cause inhibition vagal 
tone and increases in heart rate. Impaired sympathetic 
noradrenergic function of SA node, myocardial activity 
and peripheral resistance in patients is responsible for 
decreased SBP and DBP values, increased heart rate in 
the handgrip. The results for the above-mentioned tests 
are statistically significant similar findings were reported 
by Vijayalakshmi et. al 14.

Deep breathing test: In healthy young individuals 
breathing at a normal rate, the heart rate varies with 
the phases of respiration i. e; heart rate accelerates 
during inspiration and decelerates during expiration, 
Sinus arrhythmia is a normal phenomenon and is due 

to fluctuation in parasympathetic output to the heart. 
Baroreceptors are solely responsible for resting heart 
tone in the normal breathing individuals. During 
inspiration, neuronal activity of inspiration neurons in 
the medulla besides initiating inspiration also discharge 
to nucleus tractus solitarius (NTS), nucleus accumbens 
and inhibit both the relay centers of the baroreceptors, 
NTS-NA pathway. This leads to inhibition of vagal tone 
which in turn increases heart rate during inspiration and 
a decreases during expiration. An altered sympathovagal 
balance and reduced influence of parasympathetic 
nervous system on heart rate lead to impaired heart rate 
variability in respiration which is reflected in our study 
as increased E: I ratio values. The results of the above 
test are not statistically significant.

Valsalva manoeuver: The Valsalva ratio is a 
measure of vagal and sympathetic activity on the heart. 
For the response to occur in Valsalva manoeuver, 
parasympathetic acts as afferent and efferent. Sympathetic 
acts as a part of the efferent pathway. Therefore, Valsalva 
manoeuver assesses more of parasympathetic activity. 
The result of the above-mentioned test was statistically 
not significant. Similar findings have been reported by 
Sujatha gautam et. al15.

Limitations: The present study has some limitations, 
the conventional AFT are cumbersome to perform the 
procedures and analyze the data results. It is tedious 
to determine the autonomic derangement. There are so 
many advanced noninvasive techniques to determine 
neuropathy in the autonomic nervous system like HRV 
and dynamic pupillometry 9, 10.

Conclusion: The autonomic derangement can be 
evaluated by traditional autonomic function tests. The 
improper management of glycemic index and lipid 
profile leads to long nerve neuropathy in diabetic patients 
which is augmented by obesity.
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Abstract
Background: Diabetes mellitus (DM) is a systemic disease having serious microvascular and macrovascular 
complications. These complications in type 2 DM has an inflammatory pathology. Many inflammatory 
markers have been found to be related to these complications, such as interleukin1 (IL1), IL6, IL8, 
transforming growth factor beta 1 (TGF-β1) and tumour necrosis factor alpha (TNF α). However, their 
measurement is not used routinely as it is not easy to do it, in this respect. The white blood cell (WBC) count 
and its subtypes are classic indicators of inflammation and their measurement is done routinely and also their 
estimation is cost effective.

Aim of the Work: To correlate HbA1c levels with monocyte-lymphocyte and platelet-lymphocyte ratios in 
type 2 diabetics of Bengaluru city.

Materials and Method: A total of 50 type 2 diabetics without complications were included in the study 
with a mean age of 55.78 (SD:13.77) years of both gender previously diagnosed regardless of their 
sociodemographic characteristics and were invited for the assessment of complete blood count (CBC) and 
HbA1c levels in Infilife healthcare private limited of Bengaluru city. The platelet-lymphocyte ratio and 
monocyte-lymphocyte ratio were calculated as the ratios of the platelets and monocytes to lymphocytes, 
respectively. All counts were determined from the same automated blood sample measurement.

Results: Mean (SD) P/L ratio and M/L ratio were 0.14 (0.36) & 7.37 (3.43) respectively. There was no 
significant correlation (at p=0.05) between HbA1c levels and P/L ratio[r= (-0.46)]) and L/M ratio[r=0.05].

Conclusion: In the present study, there was no statistically significant correlation between HbA1c levels 
and P/L ratio[r= (-0.46)]) and L/M ratio[r=0.05] in patients with type 2 diabetes mellitus of Bengaluru city.

Keywords: HbA1c, monocyte-lymphocyte and platelet-lymphocyte ratios, type 2 diabetes mellitus.

diabetic neuropathy while macrovascular complications 
include stroke, cardiovascular diseases (CVDs), and 
peripheral vascular diseases 1.

Subclinical inflammation contributes to enhancement 
of metabolic disturbances, which eventually leads to 
vascular complications, a major cause of morbidity and 
mortality in diabetic patients 2, 3.

The white blood cell (WBC) count and its subtypes 
are classic indicators of inflammation 4. The platelet-to-
lymphocyte ratio (PLR), monocyte-to-lymphocyte ratio 
(MLR), and neutrophil-to-lymphocyte ratio (NLR) are 

Introduction
Diabetes mellitus (DM) is a systemic disease 

having serious microvascular and macrovascular 
complications. Microvascular complications include 
diabetic nephropathy (DN), diabetic retinopathy, and 
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potential markers of inflammation in various conditions, 
including tumours 5,6,7, cardiovascular conditions 8,9 and 
other diseases 10.

Turkmen et al.11 showed that platelets can 
interact with various cell types, including endothelial 
cells, T-lymphocytes, neutrophils and mononuclear 
phagocytes, in which earlier investigations strongly 
suggested that chronic inflammation, may contribute to 
the development of atherosclerosis.

Therefore the present study was attempted to explore 
the correlation between HbA1c levels and platelet-
lymphocyte ratio and lymphocyte-monocyte ratio in 
patients with type 2 diabetes mellitus.

Materials and Method
In the current, cross-sectional investigation, a total 

of 50 patients with mean age of 55.78 (SD:13.77)years 
of both gender and previously diagnosed with type 2 
diabetes recorded in their medical records and confirmed 
by the study author in Infilife healthcare private limited, 
Bengaluru, were invited for the study purposes between 
December 2017 and April 2018.

The patients met eligibility criteria if they were 
male or female, on insulin, oral anti-diabetic agents, or 
its combination regardless of their sociodemographic 
aspects. The patients with pregnancy, Type 1 diabetes 
mellitus, gestational diabetes or breastfeeding mothers 
and those with acute conditions such as acute myocardial 
infarction, acute diabetic ketoacidosis, acute pulmonary 
embolism, acute pulmonary oedema, and acute chest 
infection were not included in the study. In addition, 
patients with clinical proximal myopathy; renal, 
hepatic, other endocrinological disorders, malignancies 
diagnosed on the basis of history were excluded from 
the study. Patients on any medications (except oral 
antidiabetic agents or insulin) that may have affected 
the results of the study and inflammation parameters; 
patients with history of smoking or high levels of 
triglycerides; patients taking aspirin or statins; presence 
of inflammation were also excluded from the study.

Fasting venous blood was drawn from all the 50 
participants attending the out-patient department of 
Infilife Healthcare Private Limited, Bengaluru.

HbA1c was analysed on a cation exchange column 
chromatograph using an automated high-pressure liquid 
chromatography instrument.

The platelet-lymphocyte ratio and monocyte-
lymphocyte ratio were calculated as the ratios of the 
platelets and monocytes to lymphocytes, respectively. 
All counts were determined from the same automated 
blood sample measurement.

Results
A total of 50 diabetics were included in the study 

with a mean (SD) age of 55.78 (13.77) years.

Table 1: Age and gender distribution of the study 
population

Age (Years) Male Female Total (%)

25-45 10 (34.48%) 3 (14.29%) 13 (26%)

46-65 10 (34.48%) 9 (42.86%) 19 (38%)

>65 09 (31.03%) 9 (42.86%) 18 (36%)

Total 29 (100%) 21 (100%) 50 (100%)

Among 50, 29 (58%) were males with a mean (SD) age of 53.20 
(14.29) years and the rest 21 (42%) were females with a mean 
(SD) age of 59.33 (12.48) years

Table 2: Mean and standard deviation of HbA1c, 
FBS, PPBS, P/L and M/L ratios of the study 

population

Mean Std. Deviation N

HbA1c (%) 7.600 2.0021 50

FBS (Mg/dl) 144.040 70.5720 50

PPBS (Mg/dl) 202.640 100.5353 50

 P/L Ratio .1380 .36714 50

 M/L Ratio .1560 .06289 50

Mean (SD) Hba1c levels were 7.60% (2.01).

Mean (SD) FBS and PPBS levels were 144.04mg% (70.57) & 
202.64mg% (100.53) respectively.

Mean (SD) P/L ratio and M/L ratio were 0.14 (0.36), 0.16 (0.06) 
respectively.

There was no significant difference between Males and Females 
in the levels of Hba1c, FBS, PPBS levels There was a statistically 
significant correlation between Hba1c levels and FBS (r=0.87, 
p<0.05), PPBS (r=0.87, p<0.05).
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Table 3: Correlation statistics of the study population

HbA1c (%) FBS (Mg/dl) PPBS (Mg/dl) P/L Ratio M/L Ratio

HbA1c (%)
Pearson Correlation 1 .869** .872** -.046 .049
Sig. (2-tailed) .000 .000 .751 .735
N 50 50 50 50 50

FBS (Mg/dl)
Pearson Correlation .869** 1 .911** -.053 .123
Sig. (2-tailed) .000 .000 .715 .395
N 50 50 50 50 50

PPBS (Mg/dl)
Pearson Correlation .872** .911** 1 -.016 .077
Sig. (2-tailed) .000 .000 .910 .597
N 50 50 50 50 50

P/L Ratio
Pearson Correlation -.046 -.053 -.016 1 -.084
Sig. (2-tailed) .751 .715 .910 .562
N 50 50 50 50 50

M/L Ratio
Pearson Correlation .049 .123 .077 -.084 1
Sig. (2-tailed) .735 .395 .597 .562
N 50 50 50 50 50

There was no significant correlation (at p=0.05) between Hba1c and P/L ratio[r= (-0.46)]) and M/L ratio[r=0.00]

Discussion
There was no statistically significant correlation of 

HbA1c level with monocyte-lymphocyte and platelet-
lymphocyte ratios in the current study conducted on 50 
type 2 diabetics of Bengaluru city.

White blood cell (WBC) count is linked to various 
components of metabolic syndrome, and subclinical 
inflammation may be associated with the increased 
cardiovascular risk in patients with impaired glucose 
tolerance. 12 Furthermore, a link has been shown between 
chronic subclinical inflammation and insulin resistance, 
metabolic syndrome and atherosclerosis. 13

Low-grade chronic inflammation is associated 
with increased cardiometabolic risk. 14 The process 
of atherosclerosis is known to involve inflammatory 
mechanisms, 15 and leukocytosis is directly associated 
with the pathogenesis of both atherosclerosis and 
metabolic syndrome. 16, 17

Data generated from research has supported a close 
association of systemic inflammatory processes with 
oxidative stress, leading to alterations of platelet and 
lymphocyte levels. 18-19 Thus, the underlying mechanism 
of up-regulated PLR may also be based on the 
dysfunction of the inflammatory response. Studies have 
proposed that hyperglycemia may lead to an excessive 
oxidation reaction in the tricarboxylic acid cycle, leading 
to an increase in the generation of reactive oxygen 

species (ROS). As a result, mitochondrial function is 
impaired during the production of ROS. 20-23 Fengming 
et al showed the dysfunction of mitochondria found in 
platelets, which lead to lower platelet viability in a rat 
model of DM and higher platelet counts in patients. 24

Demirtas et al. 25 confirmed that PLR levels were 
found to be independent predictor of diabetes and to be 
independent predictor of impaired glucose regulation in 
diabetic patients with diabetic nephropathy.

A study by Song Yue et al. 26 revealed the MLR 
correlated with the presence of diabetic retinopathy and 
was an independent risk factor.

The results of our study showed that there was no 
statistically significant correlation between HbA1c levels 
and monocyte-lymphocyte, platelet-lymphocyte ratios 
in type 2 diabetics. This is in contrast to the results of 
the above quoted studies. In all the above studies quoted, 
PLR and MLR were investigated in type 2 diabetics 
with complications like nephropathy or retinopathy. In 
our study, the study population of type 2 diabetics were 
selected based on the exclusion criteria that the type 2 
diabetics did not have any existing co-morbidities. And 
with the mean HbA1c levels being 7.60% (2.01), they 
did not correlate with MLR and PLR.

Limitations of the present study was small sample 
size; further large sample size prospective studies are 
required in this direction.
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Conclusions
The current study showed there was no statistically 

significant correlation between HbA1c levels and 
monocyte-lymphocyte, platelet-lymphocyte ratios in 
type 2 diabetics.
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Abstract
Background: Studies show that vitamin D affects insulin sensitivity and insulin secretion, and vitamin D 
deficiency may also contribute to impaired glucose tolerance. 1, 2

Objectives: The purpose of this study was to examine the association between serum 25 (OH)D and 
glycosylated haemoglobin (HbA1c) levels in patients with type 2 diabetes mellitus of Bengaluru city.

Materials and Method: A total of 50 type 2 diabetics were included in the study with a mean age of 55.78 
(SD:13.77) years of both gender previously diagnosed regardless of their sociodemographic characteristics 
and were invited for the assessment of vitamin D and HbA1c levels in Infilife healthcare private limited of 
Bengaluru city.

Results: Mean (SD) Hba1c and vitamin D levels were 7.17% (2.451) & 19.43 (16.094) ng/ml respectively. 
There was no statistically significant correlation between Hba1c and vitamin D levels with a correlation 
coefficient (r) of-0.109[p = 0.05].

Conclusion: In the present study, there was no correlation between vitamin D levels and glycaemic control 
in patients with type 2 diabetes mellitus of Bengaluru city. Since there are conflicting results in the literature, 
further investigations may be more beneficial to highlight the relationship between glycaemic control and 
vitamin D.

Keywords: HbA1c, vitamin D, diabetes mellitus.

level on which it particularly acts and exerts its multiple 
metabolic effects besides on bones and muscles.6 
Pertaining to diabetes mellitus (DM), vitamin D has a 
significant role in maintaining glucose homeostasis. 
Decreasing vitamin D levels in serum have proven to 
increase insulin resistance (IR) and development of 
type 2 diabetes mellitus (T2DM). 7 Studies have proved 
that vitamin D affects insulin secretion and tyrosine 
phosphorylation of the insulin receptor.8 Observational 
studies all over the world have inferred an association 
between hypovitaminosis D and IR. Also, studies 
have observed inverse relationship between glycated 
haemoglobin (HbA1c) levels and vitamin D status 
in diabetics.9 A meta-analysis proved that vitamin D 
supplementation was associated with reduction in fasting 
blood sugar and HBA1C levels among type 2 diabetics 
having vitamin D deficiency.10 One more trial also 
exhibited that with vitamin D supplementation, mean 

Introduction
One of the most common causes of vitamin D 

deficiency is reduced exposure to sunlight which ignites 
the synthesis of vitamin D through skin. 1 Apart from 
its most commonly understood roles with muscles and 
bones, vitamin D has numerous other functions. 4, 5

Vitamin D has recently gained substantial 
importance in the field of medicine and endocrinology 
because of the latest research on new receptors at tissue 
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HbA1c was controlled to 6.76±0.18% as compared to 
metformin-only to 7.73±0.23% (p=0.002) after 12 
weeks. 11 But one trial has reported that there was no 
difference whether vitamin D supplementation was 
given or not (p=0.52). Multiple studies have conflicting 
results and conclusions.

Therefore the present study was attempted to 
investigate whether there is any relationship between 
glycaemic control and vitamin D levels in patients with 
type 2 DM of Bengaluru city.

Materials and Method
In the current, cross-sectional investigation, a total 

of 50 patients with mean age of 55.78 (SD:13.77)years 
of both gender and previously diagnosed with type 2 
diabetes recorded in their medical records and confirmed 
by the study author in Infilife healthcare private limited, 
Bengaluru, were invited for the study purposes between 
December 2017 and April 2018.

The patients met eligibility criteria if they were 
male or female, on insulin, oral anti-diabetic agents, or 
its combination regardless of their sociodemographic 
aspects. The patients with pregnancy, Type 1 diabetes 
mellitus, gestational diabetes or breastfeeding mothers 
and those with acute conditions such as acute myocardial 
infarction, acute diabetic ketoacidosis, acute pulmonary 
embolism, acute pulmonary oedema, and acute chest 
infection were not included in the study. In addition, 
patients with clinical proximal myopathy; intake of 
vitamin D, calcium or omega-3 supplements within the 
past 3 months; use of medications that could potentially 
influence vitamin D metabolism, notably oestrogens 
and calcitonin, within the past 3 months; any other 
concomitant clinical disease that could influence vitamin 
D metabolism; renal, hepatic, other endocrinological 
disorders like parathyroid disease; malignancies diagnosed 
on the basis of history were excluded from the study.

Fasting venous blood was drawn from all the 50 
participants attending the out-patient department of 
Infilife Healthcare Private Limited, Bengaluru.

Serum 25-hydroxyvitamin D (s-25 (OH)D) was 
measured using high-pressure liquid chromatography 
tandem mass spectrometry, with Waters Acquity 
UPLC and Waters triple quadrupole mass spectrometer 
instruments.

HbA1c was analyzed on a cation exchange column 
chromatograph using an automated high-pressure liquid 
chromatography instrument

Results
A total of 50 diabetics were included in the study 

with a mean (SD) age of 55.78 (13.77) years.

Table 1: Descriptive statistics about the age group of 
the participants

Age (Years) Male Female Total (%)

25-45 10 (34.48%) 3 (14.29%) 13 (26%)

46-65 10 (34.48%) 9 (42.86%) 19 (38%)

>65 09 (31.03%) 9 (42.86%) 18 (36%)

Total 29 (100%) 21 (100%) 50 (100%)

Among 50, 29 (58%) were males with a mean (SD) 
age of 53.20 (14.29) years and the rest 21 (42%) were 
females with a mean (SD) age of 59.33 (12.48) years

Table 2: Mean values and standard deviation of 
the HbA1c and vitamin D levels of the 50 type 2 

diabetics

Variable Mean Std. Deviation

HbA1C (%) 7.17 2.451

VITAMIN D (ng/ml) 19.43 16.094

Table 3: Correlation statistics between HbA1c and 
vitamin D levels of the 50 type 2 diabetics

 HbA1C 
(%)

Vitamin D 
(ng/ml)

HbA1C (%)

Pearson Correlation 1 -.109

Sig. (2-tailed)  .568

N 30 30

VITAMIN D 
(ng/ml)

Pearson Correlation -.109 1

Sig. (2-tailed) .568  

N 30 30

No significant correlation between HbA1c and vitamin D levels

Figure 1
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Discussion
The results of the current study revealed that there 

was no statistically significant correlation between 
HbA1c and vitamin D levels in type 2 diabetic patients 
of Bengaluru city.

Clinical trials have inferred mixed results regarding 
association of low vitamin D and development of diabetes 
even though epidemiological studies have established 
strong linkages between hypovitaminosis D and impaired 
glucose tolerance (IGT). 12 Some epidemiological studies 
also advocate a relationship between low vitamin D and 
microvascular diabetic complications. 13 Besides, 1, 25 
dihydroxycholecalciferol exerts its action in maintaining 
euglycaemic environment in multiple ways. Activated 
vitamin D acts on beta cells of pancreas to impart insulin 
receptor gene expression. 14 Moreover, vitamin D after 
its activation causes increase in serum calcium levels by 
enhancing its small intestinal absorption and calcium 
is a prerequisite for the insulin release from beta cells 
of pancreas. In the recent past, studies on beta cells 
of pancreas have discovered that they have receptors 
for active form of vitamin D and these receptors have 
intrinsic capacity to convert inactive form of vitamin D 
to its active form. 15

Researchers studied the role of vitamin D on glucose 
homeostasis and IR in T2DM patients and concluded that 
vitamin D replacement significantly declines HbA1c. 
16 Another research contrarily exhibited no significant 
difference in the change of HbA1c between the groups.17 
The study on the effect of vitamin D supplementation 
on glycaemic control in T2DM (SUNNY Trial) also 
endorsed that mean baseline HbA1c was same in both 
groups even after 6 months. 18 Another interventional 
study done amongst 129 Korean patients failed to prove 
a therapeutic role of vitamin D in improving HbA1c or 
IR despite achieving its physiological serum levels. 19 A 
team of researchers did meta-analysis to see the results 
of vitamin D supplementation and improved vitamin D 
status on blood sugar levels and IR in diabetic patients. 
They concluded that supplementation of Vitamin D, a 
minimum dose of 100µg/d (4000 IU/d), significantly 
reduces fasting blood glucose, HbA1c, and homeostatic 
model assessment of insulin resistance (HOMA-IR) 
index, and helped to control glycaemic response and 
improve insulin sensitivity in T2DM patients. 20 These 
conflicting conclusions led to some more interventional 
clinical trials and a landmark meta-analysis reported that 
there is no substantial or statistical evidence to date that 

vitamin D in its active form has a clinical and therapeutic 
role in treatment of T2DM patients in addition to the 
conventional anti-diabetic medicines. 21 On the contrary, 
a substantial number of observational studies established 
impaired glucose tolerance and hypovitaminosis D. 
Many ongoing studies have made the observations that 
deficiency of vitamin D is an independent risk factor for 
development of type 2 diabetes. 22 It still is a question to 
be answered that if vitamin D insufficiency and IR are a 
cause and effect phenomenon as both these entities are 
explicit among diabetics.

Vitamin D is a crucial factor in type 2 DM because it 
regulates adipogenesis during adipocyte differentiation, 
stimulates insulin synthesis, protects pancreatic B cells 
and decreases insulin resistance in muscles. 23

In a study conducted on patients with diabetes 
mellitus, Al-Timimi DJ at al. showed that vitamin D 
deficiency was significantly associated with glycaemic 
control. 24

In this present study, contrary to Al-Timimi DJ at 
al., there was no association between vitamin D and 
glycaemic control.

Even though diabetic patients have lower vitamin 
D values than healthy control in the literature, there is 
currently inadequate evidence of the useful effect in 
recommending vitamin D supplementation as a means 
of improving glycaemia or insulin resistance. 25

Conclusion
Based on the results obtained from this present 

study, the following conclusions can be drawn:

Vitamin D wasn’t associated with glycaemic control.

Finally, a major limitation of our study was the 
cross-sectional study that was considered. Single blood 
sampling was the other limitation. The other major 
limitation of the present study was small sample size; 
further large sample size prospective studies are required 
in this direction. For these reasons, further investigations 
may be more beneficial to highlight the relationship 
between glycaemic control and vitamin D.
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Abstract
Background & Objectives: Yoga and meditation is now widely accepted world wide as an effective tool to 
combat stress. Heart Rate Variability (HRV) is a noninvasive tool to measure sympathetic and parasympathetic 
function of the autonomic nervous system. Yoga, by modulating stress, has shown to decrease the activity of 
sympathetic component of autonomic nervous system and enhance parasympathetic component. Only few 
studies have compared HRV at baseline with HRV during or after single session of yoga. Thus, this study 
was undertaken with the objectives to compare HRV changes of Sahaja Yoga Meditators in resting state with 
their Meditation state and to compare these changes with HRV changes in the control group in resting and 
meditation mimicking state.

Method: A prospective randomized controlled study was conducted. The study group comprised of 30 
randomly selected long term Sahaja yoga mediators and a control group of 30 subjects with no prior practice 
of any kind of meditation. HRV was recorded in both the groups in normal resting state, during meditation 
(yoga group) and with eyes closed (mimicking meditation in control group).

Results: Study showed decrease in LF (sympathetic activity) increase in HF (parasympathetic activity) and 
decrease in LF/HF ratio thus implying a more relaxed, parasympathetic dominant state, in the yoga group 
during meditation.

Conclusion: The study shows Sahaja Yoga meditation leads to a parasympathetic dominant (relaxed) state 
and thus can be used as an effective mind body technique to combat stress.

Keywords: Heart Rate Variability (HRV), Non-Yoga group, Sahaja Yoga Meditation, Yoga group.

independent inverse marker of cardiovascular risk. 
2Power spectrum analysis of HRV, assesses the short 
term autonomic cardiovascular control systems in 
subjects with sinus rhythm. Low Frequency (LF 0.04-
0.15Hz) determines mixed sympathetic-parasympathetic 
activity and baro-receptor control. High frequency (HF 
0.15-0.4Hz) is linked to parasympathetic dependent 
activity. Their ratio LF/HF represents the sympatho-
vagal balance. 3

Heart Rate Variability is considered a measure 
of neuro-cardiac function that reflects heart brain 
interactions and Autonomic Nervous System. An optimal 
level of HRV reflects healthy function, adaptability and 
resilience within an individual. 4 Too much instability 
indicates arrhythmias or nervous system disturbance, 

Introduction
In recent times, stress related disorders are found 

to be on the rise. Most diseases, whether they are 
psychological, psychosomatic or metabolic disorders 
are now thought to have stress as an etiological factor. 
Yoga and meditation is now widely accepted and being 
increasingly used as an effective tool to combat stress. 
Beneficial health effects of meditation are often attributed 
to positive changes in autonomic nervous system, 
manifesting as reduced heart rate, respiratory rate, 
reduced oxygen uptake and reduced plasma circulating 
catecholamine levels 1 and recently as changes in HRV 
and assist with a wide range of stress-related disorders.

Heart Rate Variability (HRV) is recognized as an 
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too little variation indicates inadequate functioning in 
various levels of self regulatory control systems. Heart 
rate and HRV rhythm are affected both by sympathetic 
and parasympathetic stimulation. However with 
sympathetic stimulation there is a slow response, a 5-10 
seconds delay whereas parasympathetic stimulation is 
instantaneous.

Sahaja yoga Meditation is a modern modification 
of an ancient knowledge that helps every individual 
with every background to achieve a state of thoughtless 
awareness with mental silence and complete inner peace, 
via activation of parasympathetic-limbic pathways 
(Harrison et al., 2004). 5 It has shown to decrease 
autonomic activity in meditators6, 7, 8 compared to 
controls. Changes in Physiological parameters that were 
noted included a reduction in heart rate, respiratory rate, 
systolic blood pressure and reduction of urinary vanillyl 
mandelic acid (VMA), a break down product of stress 
hormone Adrenalin and an increase of Galvanic Skin 
Resistance, 6 all of which reflected a de-stressed state.

Electro-physiological (EEG) studies comparing 
the brain activation of Sahaja Yoga meditation 
practitioners have shown specific brain activation 
patterns indicating a relaxed state of mind & subjective 
feelings of happiness along with better interconnectivity 
amongst different brain regions. 9 Randomized trials 
on SY Meditation using active control groups have 
demonstrated significant improvements in depressive 
mood and work stress in workers. 10In other similar 
studies, on SY Meditation, positive effects have been 
shown in depression & anxiety11, in enhanced Quality 
of life 12 and on improving Psychological health. 13 In 
fact, the same physiological effects achieved with Sahaja 
Yoga Meditation in healthy individuals, could also be 
seen in patients with bronchial asthma, 14 hypertension, 
15 epilepsy, 16 attention deficit hyperactivity disorder in 
children17 and Stress. 18

The characteristic physiological change achieved by 
SYM is the relaxation response. According to ancient 
yogic philosophy, it is hypothesized that during meditation 
there is activation of the subtle energy (kundalini), which 
actualizes in limbic system of the brain. The limbic 
system is connected with hypothalamus and through this 
route it exerts its effect on autonomic nervous system. 
The release of various hormones in response to stress is 
modulated by the limbic system-HPA axis. Modulation 
of Stress can in turn lead to improvement in numerous 
life style diseases, like diabetes, hypertension, etc.

Material and Method
The study was conducted in the Clinical Laboratory 

of Physiology department, MGM Medical College, 
Kamothe, Navi Mumbai during the period June 
2015 to December 2016. Ethical clearance from 
Institutional Ethical Committee was obtained prior to 
the commencement of the study. The subjects were 
explained the study protocol and the right to terminate 
during the course of study. Written informed consent 
was taken.

Inclusion Criteria:

1.	 Men and non-pregnant women aged 25-70 years, 
those who were practicing Sahaja Yoga meditation 
for more than 5 years.

2.	 Those subjects willing to give consent and comply 
with study protocol.

3.	 Subjects had to be non-smokers, non-alcoholic, able 
to read, write and understand English.

Exclusion Criteria:

1.	 Individuals who were not willing to give consent, 
who were smokers or alcoholic.

2.	 Patients on medication (treatment for CVS diseases) 
known to alter HRV, in a significant way.

3.	 For control group, those practicing any other form 
of meditation, Tai Chi, etc.

Methodology: Prior to the study, baseline data was 
collected from all the participants. Their demographic 
profile, name, age, sex, height, weight was recorded.

Recording of HRV: The subject was then made to sit 
comfortably. The probe of the peripheral pulse analyzer 
was clipped to the subject’s right hand index finger. The 
probe was connected to the Anu-Photorheograph, which 
was connected to a desktop computer having software 
for HRV (Variability Analyzer) and subject’s recordings 
resting condition were obtained.

After the recordings in normal resting state, the 
subject was then asked to start meditation and he/she 
had to signal by tapping his/her finger on chair when 
they felt they have reached a deep meditative state. HRV 
recordings were started, after the subject signaled by 
tapping. With similar procedure, 30 subjects of Sahaja 
Yoga group were investigated.

After the recordings for mediators group, HRV was 
recorded for all the controls in normal resting state and 
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during meditation mimicking state (eyes closed) with 
similar procedure.

HRV recordings were assessed with Flex Comp 
Infiniti amplifier and the data analyzed using the 
frequency domain. Very low frequency (VLF 0.0033-
0.04Hz), low frequency (LF 0.04-0.15Hz) and high 
frequency (HF0.15-0.4 Hz)) and expressed in normalized 
units. Total power (Tp) was calculated between 0.00-
0.5Hz and expressed in absolute unit of millisecond 
squared.

Statistical Analysis: Analysis of the data was done 
using Paired t test. Results are given as mean, standard 
deviation (SD), t value and p value; p value < 0.05 was 
considered as significant

Results
Table I: HRV parameters Resting State Yoga 

Group and Control Group Eyes Open

Group Tp LF HF LF/HF
Yoga (Mean) 2340.433 12.65793 32.62243 0.437225
±SD 3873.162 6.686202 10.4814 0.268843
Nonyoga 
(Control) 
(Mean)

2340.433 15.21927 28.5473 0.616379

±SD 3873.162 9.799845 9.965145 0.473009
t-stat 0 1.183 -1.543 1.804
p Value 1 0.242 0.128 0.076

Power Spectral Density studies:
Total power-in resting state in both Yoga and Non-Yoga groups 
similar.
LF-Reduced, HF Increased and LF/HF Ratio Reduced in Yoga 
group.
p values are not significant

Table II: HRV parameters Yoga Group during 
Meditation/Non Yoga Eyes Closed (Meditation 

mimicking State):

Group Tp LF HF LF/HF
Yoga (Mean) 6914.433 8.94153 34.39987 0.294533
±SD 21385.03 5.529304 12.83617 0.255662
Nonyoga 
(Control) 
(Mean)

2617.433 17.61817 28.38217 0.802926

±SD 2961.114 10.12994 10.83196 0.765566
t-stat -1.09017 4.117921 -1.96241 3.449858
p Value 0.280149 0.000123 0.054518 0.001052

There is increase in total power during meditation, 
decrease in LF with a p value of 0.000123, increase in 
HF with a p value of 0.054 and decrease in LF/HF ratio 
with a p value of 0.001052 which are highly significant.

Table III: HRV parameters YOGA Group Resting 
State/Meditation State

Group Tp LF HF LF/HF
Resting State 
(Mean) 2340.433 12.657 32.62243 0.437225

±SD 3873.162 6.686202 10.4814 0.268843
Meditation 
State (Mean) 6914.433 8.941533 34.39987 0.294553

±SD 21385.03 5.529304 12.83617 0.255662
t stat -1.358 3.054 -0.791 2.805
p value 0.185 0.005 0.435 0.009

Total power-increased during meditation, LF-
Reduced with a p value of 0.005 (statistically significant). 
HF Increased showing parasympathetic activity and LF/
HF ratio reduced showing better sympatho vagal balance 
in Yoga group.

Table IV: HRV parameters Non-Yoga Group 
(Control Group) EyesOpen and Eyes Closed

Group Tp LF HF LF/HF
Non Yoga Eyes 
Open (Mean) 2340.433 15.21927 28.5473 0.616379

±SD 3873.162 9.799845 9.965145 0.473009
Non Yoga Eyes 
Closed (Mean) 2617.433 17.61817 28.38217 0.802926

±SD 2961.114 10.12994 10.83196 0.765566
t stat -0.30192 -0.99902 0.076165 -1.32195
p value 0.764864 0.326049 0.939811 0.196519

Total power slightly increased with eyes closed. 
Mean LF is higher with eyes closed than with eyes open-
statistically not significant.

Discussion
Yoga involves various mind body practices aimed 

to bestow the practitioner with physical, mental, 
psychological and spiritual development. Studies report 
that regular yoga practice improves several clinical 
conditions associated with autonomic dysfunction such 
as hypertension,19 diabetes, anxiety and depression.20 
Two systemic reviews report that yoga practices have 
profound effects on autonomic and metabolic activities 
and reduce cardiovascular risk.20
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Heart rate in healthy humans is influenced by 
physical, emotional and cognitive activities.21 HRV 
reflects the dynamic balance arising from co activation 
or co-inhibition of the sympathetic and parasympathetic 
nervous systems.22 In healthy individuals, acute increase 
in HF-HRV generally occurs in meditation23 although 
individual differences in direction of change have been 
reported. 24 Consistent with these reports we found that 
70% of Sahaja yoga participants showed increased HF-
HRV in our study.

A comprehensive review of the literature of Yoga 
and heart rate variability suggests that yoga can affect 
cardiac autonomic regulation with increased HRV 
and vagal dominance during yoga practices. Of these 
studies, four reported reduced LFn. u. and increased 
HFn. u.24,25 A recent study reported increase in both 
frequency and time domains8 whereas another study 
of coronary heart disease patients reported a marginal 
increase in absolute power of HF-HRV after 16 weeks 
of meditation compared to control group that received 
health education.

The present study shows reduced mean R-R interval 
of 0.7397 against Non yoga group R-R interval of 0.7577; 
also there is reduction in mean R-R interval during 
Sahaja yoga meditation (0.7743) as compared to control 
group with eyes closed (0.7577). This is consistent with 
the findings of Nesvold et all 26 who studied HRV during 
nondirective meditation.

There is increase in total power, decrease in LF i.e. 
sympathetic activity, increase in HF i.e. parasympathetic 
activity and decrease in LF/HF ratio with a p value of 
0.0010502 (statistically highly significant), implying 
a more relaxed state and enhanced parasympathetic 
modulation of HRV in yoga during meditation. These 
findings are similar to various studies on HRV done 
during meditation. 7, 27

Elevated HF-HRV is associated with greater 
cognitive performance, 28 better regulation of effect 
during daily stress, better modulation of emotional 
expression and defensive reactions, better attention 
regulation, effective impulse control29 and behavioral 
regulation.

The association between HF-HRV and self regulation 
is supported by the evidence that the brain structures that 
regulate autonomic balance overlap with the networks 
that serve executive, social, effective attention and 
motivational behaviors. 27 Higher HF-HRV indicate 
enhanced emotional and attention regulation abilities.30

Studies have shown that Sahaja yoga meditation 
modulates one’s ability to modulate stress and maybe one 
of the reasons for more robust sympatho vagal balance, 
as reflected by HRV measures. The present study shows 
Sahaja Yoga meditation leads to a parasympathetic 
dominant (relaxed) state and thus can be a useful 
technique to combat stress. More rigorous studies with 
detailed reporting of yoga and meditation practices are 
required to conclusively determine the effect of yoga and 
meditation on HRV.
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Abstract
Background: Haemostasis is the stoppage of bleeding. Bleeding time (BT) and Clotting time (CT) assess 
the integrity of haemostatic mechanisms. Assessment of Hematological parameters like bleeding time, 
clotting time and blood grouping are a very important before initiating any surgical procedure. Blood group 
has clinical importance in transfusion medicine and medico legal cases. Some studies have showed epistaxis 
and thrombosis found in O blood group individuals. Earlier studies showed the conflicting results regarding 
association of blood group with clotting time and bleeding time.

Objectives: The aim of the study was to assess the distribution of ABO blood groups in males and females 
with age group of 17-21yrs and determination of BT and CT among males & females. To analyze the 
relationship between the blood groups, BT and CT.

Method: The study was conducted in Department of Physiology, Mamata Medical College. The study 
included 205 healthy volunteers of age group between 18-21years. Blood grouping, bleeding time and 
clotting time were determined. Statistical analysis done by un paired t test for calculating gender wise CT 
and BT and ANOVA and Post Hoc test for assessing relationship between BT, CT and blood groups.

Results: Our study results showed that blood group O was predominant in both males and females. Clotting 
time and bleeding time is statistically higher in females compared to males. Results showed clotting time is 
statistically significant (0.011) only between group A & group O, with higher value in group O but not the 
bleeding time.

Conclusion: Blood group O was the most common group. BT and CT were higher in females than males. 
May be due to high estrogen and lower fibrinogen levels in females. CT and BT maximum in blood group 
O due to more activation of von Willebrand’s Factor.

Keywords: ABO Blood groups, Bleeding Time, Clotting Time.

clot lysis1, 2. Assessment of hematological parameters 
before any surgical procedures is very important. 
Before surgeries, routine blood tests are performed 
like bleeding time (BT), clotting time (CT) and blood 
grouping. Correlation of these parameters like CT, BT 
and blood grouping is especially important in cases like 
thrombosis, epitaxies, etc. Blood group has a major 
part in transfusion medicine and blood banking, since 
its discovery in 1900 by Karl Landsteiner. Antigenic 
property of red blood cells are basis for ABO blood 
group system. This consists of A and B antigens, these 
antigens are located on RBC membrane. These are made 
up of complex oligosaccharides that differ in terminal 

Introduction
Stoppage of bleeding from damaged blood vessels 

is termed as Hemostasis. This process includes series of 
events like vasoconstriction, temporary/hemostatic plug 
formation, permanent clot formation, clot retraction and 
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sugar. The gene coding these antigens are located on 
chromosome 9 & chromosome 193. Studies have shown 
association of ABO blood group with various diseases 
like duodenal ulcers, gastric carcinoma, thrombosis, 
Diabetes Mellitus etc4, 5.

According to Mourner AE et al and Qureshi MH 
et al, there is a clear association between ABO blood 
group status and Von Willebrand’s factor (vWF). They 
stated that gene locus of ABO blood group on the 
chromosome 9q34 have influence on the vWF gene5, 
6.vWF is a glycoprotein secreted by endothelial cells 
and platelets. vWF plays an important role in temporary 
haemostatic plug formation, as it helps in platelet 
adhesion and platelet aggregation, and it activates 
clotting mechanism by regulating circulating levels 
of factor VIII (anti-hemophilic factor A) that leads to 
definite clot formation2. Any deficiency of vWF leads to 
haemorrhagic disorder, while elevated levels are risk for 
thrombotic events7, 8, 9. Researchers have found that in 
O blood group epistaxis is more common as compared 
to other ABO groups, may be due to over expression of 
vWF in them. 10, 11

Bleeding time is the time interval between puncture 
of blood vessel to stoppage of bleeding. This test assess 
functioning of platelets like platelet adhesion and 
aggregation. Any defects in platelets can prolong the 
bleeding time that can occur as congenital deficiency or 
acquired 12. Clotting time is the duration of time interval 
between the puncture of blood vessels and fibrin threads 
formation. 13 Defective or deficient clotting factors 
prolongs clotting time. The relationship between BT, 
CT and blood group have influence in certain disease 
conditions like epitaxies, thrombosis, etc. So, this study 
was taken up to evaluate bleeding and clotting time 
among various blood groups.

Materials and Method: The study was conducted 
in department of Physiology, Mamata medical college. 
205 medical and dental students with age group of 
18-21years were taken for study, both male and female 
students participated voluntarily in study after giving 
informed consent. Subjects with history of smoking, 
chronic use of drugs (NSAIDs), any hematological 
disorders were excluded. Subjects were explained about 
the purpose of study and about using data information 
for publication in research journals. Informed consent 
was taken. The study was approved by the institutional 
ethical committee.

All the medical and dental students determine their 
blood grouping, bleeding time and clotting time during 
their 1st year of study as a part of their curriculum in 
hematology practical. The available data reports of ABO 
blood group, bleeding time and clotting time of 205 
students over duration of one year was analyzed.

Blood Group: Blood groups were determined 
by using standard antisera method. Under aseptic 
precautions, sterile lancet was used to prick the tip of 
middle finger. A blood sample was taken on glass 
slides and mixed with anti-A, anti-B and anti-D sera, 
and checked for agglutination, presence or absence of 
clumping determine the blood group. Agglutination was 
confirmed by using low-power objective of a compound 
microscope14.

Bleeding Time: Duke’s filter paper method was 
used to determine the bleeding time. Under aseptic 
precautions, tip of the middle finger was pricked with 
sterile Lancet and the time was noted, and the period 
required to stop the bleeding was recorded every 30 sec 
by taking impressions on filter paper. Bleeding time was 
calculated by multiplying the number of drops on the 
filter paper with time (30 sec). The normal values of BT 
by Duke’s filter paper method is 1-4 min 14.

Clotting time: Wright’s Capillary tube method 
was used to find out the clotting time. Under aseptic 
precautions middle finger tip was pricked, capillary 
tube was filled with blood and time was noted. Capillary 
tube was broken every 30 sec 1-2 cm from the end, until 
the formation of fibrin thread across the gap between 
the ends of the tube. The normal Clotting time ranges 
between 2-8 min14.

Statistical analysis: The results were given as Mean 
± Standard Deviation and range values. Comparisons 
were performed using student’s t-test for 2 group 
comparisons. For CT and BT between males and females. 
The p value of 0.05 or less was considered as statistical 
significance. ANOVA test and post Hoc test was used 
to compare clotting and bleeding time in different ABO 
blood groups.

Results
Our study included 205 subjects. Out of which 150 

were females and 55 were males. Data were analyzed 
and results showed that blood group O was predominant 
in both males and females, followed by blood groups B, 
A, and AB in case of females (O>B>A>AB) and A, B 
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and AB in case of males (O>A>B>AB). The order of 
percentage distribution of ABO groups in females was 
O (44.7%), B (29.3%), A (23.3%), and AB (2.7%) and 
males was O (45.5%), A (25.5%), B (21.8%) and AB 
(7.3%) (Table 1). Distribution of CT and BT among 
males and females is shown in table 2. Independent 
sample t test was performed to compare mean value of 
CT and BT. Mean CT (seconds) in males is 206±46.92 
and in females is 259±53.16. Mean BT (seconds) in 
males 125.45±30.6 and in females is 137±32.86. Mean 

CT and mean BT is statistically higher in females 
compared to males at 5% level of significance. One way 
ANOVA was performed to compare mean value of CT 
and BT across types of ABO blood groups. As shown 
in table 3, only CT is statistically significant (p<0.001) 
across blood group but not BT (p=0.606). So Tukey’s 
post hoc test was done for multiple comparison of CT, 
which is showed in table 4. As a result CT is statistically 
significant (0.011) only between group A & group O, 
with higher value in group O.

Table: 1 Gender wise distribution of ABO blood group

Blood Group
Total

A AB B O

Female
Count 35 4 44 67 150

% within gender 23.3% 2.7% 29.3% 44.7% 100.0%

Male
Count 14 4 12 25 55

% within gender 25.5% 7.3% 21.8% 45.5% 100.0%

Total
Count 49 8 56 92 205

% within gender 23.9% 3.9% 27.3% 44.9% 100.0%

Table: 2 Mean values of Clotting time and Bleeding time in males and females

Independent sample t test

Gender Number Mean Std. Deviation P value

Clotting time (seconds)
Male 55 206.18 46.924

<0.001*
Female 150 259.60 53.167

Bleeding time (seconds)
Male 55 125.45 30.600

0.024*
Female 150 137.00 32.866

Table: 3 Distribution of clotting time and bleeding time among ABO blood group

ANOVA

N Mean Std. 
Deviation

95% Confidence Interval for Mean
P value

Lower Bound Upper Bound

Clotting time

A 49 227.14 55.790 211.12 243.17

0.005*

B 56 245.89 56.174 230.85 260.94

AB 8 210.00 42.426 174.53 245.47

O 92 257.61 55.398 246.14 269.08

Total 205 245.27 56.660 237.47 253.07

Bleeding time

A 49 133.47 38.273 122.48 144.46

0.606

B 56 130.18 33.001 121.34 139.02

AB 8 127.50 38.452 95.35 159.65

O 92 136.96 28.583 131.04 142.88

Total 205 133.90 32.606 129.41 138.39
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Table 4: Association between Clotting time with ABO blood group

 Tukey HSD test

Dependent 
Variable

Blood 
group

Blood 
group

Mean 
Difference Std. Error Significance

95% Confidence Interval

Lower Bound Upper Bound

Clotting time

A B -18.750 10.819 0.309 -46.78 9.28

A AB 17.143 21.090 0.848 -37.49 71.78

A O -30.466* 9.781 0.011* -55.81 -5.13

B AB 35.893 20.904 0.318 -18.26 90.05

B O -11.716 9.374 0.596 -36.00 12.57

AB O -47.609 20.386 0.094 -100.42 5.21

      *statistically significant

Discussion
Hemostasis consists of 2 events like formation of 

temporary hemostatic plug and permanent hemostatic 
clot. First event can be assessed by platelet count, 
bleeding time and second event by assessing clotting 
time, prothrombin time, etc. Any defects in platelets 
function causes defective temporary plug formation 
leading to prolonged bleeding time. Permanent 
hemostatic clot is formed by clotting factors. Any defect 
in coagulation cascade leads to prolonged clotting time. 
Before any surgeries and as a pre anesthetic protocol 
it’s important to get the hematological tests like Blood 
grouping, BT and CT. Studies have shown association 
of thrombotic events and epistaxis in Blood group O. 
And some studies did not show any association of BT 
and CT with blood groups.

The present study was carried out in 205 subjects. 
ABO blood group distribution showed O blood group 
predominance in both male and females, followed 
by blood groups B, A, and AB in case of females 
(O>B>A>AB) and A, B and AB in case of males 
(O>A>B>AB). Our study showed same prevalence of 
ABO blood group as in Asiatic trend. Many researchers 
have reported that the prevalence of ABO blood groups 
were O>B>A>AB 15, 16, 17.

Gender-wise comparison of BT and CT showed 
higher BT and CT in females as compared to males, this 
variation was statistically significant (p < 0.05). Many 
researchers has reported similar findings of prolonged 
BT and CT in females as compared to males and the 
variation was statistically significant18, 19. Some studies 
have also reported no variation of BT and CT between 
male and female 16, 19. Hormonal differences in male 
and female may be reason for increase in BT and CT 

in females. This can be explained on basis of females 
having higher levels of oestrogen and lower levels of 
plasma fibrinogen as compared to males. 20

Our study also showed relationship between ABO 
blood group and CT and BT. Results showed CT is 
statistically significant (0.011) only between group 
A & group O, with higher value in group O, but no 
significant changes in BT. In our study, it was found that 
prolonged CT in O blood group than A, the difference is 
statistically significant (p < 0.05). Some studies reported 
contradictory results to our study that is prolonged CT in 
blood group B, but not statistically significant. 15, 21 The 
Studies conducted by Mahapatra and Mishra16 showed 
statistically significant (p < 0.05) prolonged CT in blood 
group B. Studies have shown prolonged BT and CT in 
blood group AB and B also. 13

Our study did not show statistically significant 
changes in bleeding time in different blood groups. 
Some studies reported prolonged BT in blood group O 
than other groups but not statistically significant 13, 15.

Studies have shown that the non-O group individuals 
have more chance to develop thrombosis than the O 
group individuals. Franchini et al reported in their review 
article that the cause of thrombosis in non O group may 
be due to the presence of more vWF. 13 In the study 
conducted by Jenkins and O’Donnell reported that non-O 
group individuals have 25% more vWF in comparison 
to group O individuals22 This explains raised CT in O 
group individuals in comparison to non-O group.

In this study the sample size was less. Further 
research should be performed with larger sample size. 
In this study only ABO blood group was considered. 
Analysis with other blood group system may also 
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necessary. Plasma vWF levels should be estimated 
to rule out any reasons for the difference clotting and 
bleeding time among ABO blood groups.

Method of measurement of BT (Duke’s method) and 
CT (wright’s capillary tube method) are not very accurate 
method. So further studies can be conducted using other 
test method such as estimation of prothrombin time, 
activated partial thromboplastin time and determination 
of coagulation factor.

Conclusion
Our study concluded that testing hematological 

parameters like blood grouping, BT, CT is mandatory 
before surgical procedures because of their association 
with thrombotic and epistaxis events. In this study, 
blood group O was the most common group while 
blood group AB was the least. Gender-wise BT and CT 
were higher in females than males. May be due to high 
estrogen and lower fibrinogen levels in females. CT and 
BT maximum in number in blood group O may be due to 
more activation of vWF. In this study we concluded that 
O blood group females are prone to certain diseases like 
epistaxis and thrombosis.
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Abstract
Introduction: The present study was conducted to analyse the relation of ABO blood groups with breast 
carcinoma.

Materials and Method: The study was conducted on 100 clinically diagnosed breast cancer patients. The 
standard agglutination test was used to determine the blood groups. Association of ABO blood groups and 
risk of breast cancers was found out with Odd Ratios (ORs) with 95% Confidence Interval (CI).

Results: Breast cancer was found minimum in blood group ‘AB’ and maximum in blood group ‘A’. It may 
be due to influence of blood group antigens on systemic inflammatory response which has been associated 
with the malignancies. The ABO antigen expressed on the surface of malignant cells appears to be different 
from the antigen expressed on normal tissue.

Conclusions: High frequency of breast cancer was found in blood group A followed by B and O strong 
relationship between blood group and breast cancer. The different expression of antigens on the surface 
of cancer cells might alter motility, apoptosis and immune escape. These mechanisms might influence the 
initiation and spread of malignancies.

Keywords: ABO blood group, Breast cancer.

tumor cells and endothelial cells of distant organs. [4] In 
many cancers, the deficiency of A or B epitope has been 
reported which is associated with accumulation of their 
precursor, which causes enhanced malignancy.

Material and Method: This observational study 
was conducted in the Department of Physiology, Surgery 
and Obstetrics & Gynaecology of Katihar Medical 
College, Katihar for a period of 12 months from May 
2017 to April 2018.

A total of 100 newly and confirmed diagnosed 
breast cancer patients were taken for this study as cases. 
A written informed consent was obtained from all 
subjects before their participation. The data of age, sex, 
ABO blood group and pathological status of cancer were 
collected from the outdoor department.

Inclusion criteria:
1.	 Female patients of any age group.
2.	 Pathologically confirmed diagnosis of breast cancer 

attending OPD.

Introduction
About one million new cases of breast cancer are 

diagnosed every year. [1] In some tumors, alteration 
of ABO/Lewis-related antigens is associated with 
malignant transformation.[2] Blood group carbohydrate 
antigens on the surface of cancer cells can be regarded 
as an end product of tumor progression that can be used 
as useful prognostic and diagnostic markers. [3] ABO 
blood group genes are mapped at 9q34.2 region in which 
genetic alteration is common in many cancers. The 
loss or presence of blood group antigens can increase 
cellular motility or facilitate the interaction between 
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Exclusion criteria:

1.	 Familial cancer history,

2.	 Patients on oral contraceptive pills,

3.	 Patients having menopause.

History taking, detailed physical examinations 
performed, routine radiological and laboratory 
investigations including complete blood count (CBC), 
tumor markers for breast cancer was done.

Blood samples were obtained into vacuum glass 
tubes containing EDTA. ABO blood typing was carried 
out with standard agglutination method. ABO blood 
groups were determined by using antiserum A and 
Antiserum B. [5]

Standard Agglutination Method: In agglutination 
test firstly, we prepare red cell suspension in a test tube 
and then in under aseptic precautions add a drop of blood. 
Then a drop of each antiserum (antiserum A, antiserum B) 
on is placed on glass slide with the help of dropper and a 
drop of isotonic saline (used as control) also placed on the 
slide. The slide is accordingly labelled as anti-A, anti-B 
and control. After 10 minutes, examined for the presence 
of agglutination (clumping of RBC) under low power 
microscope, if there is no agglutination (RBC remain 
separated and evenly distributed), and if agglutination 
occurs the RBC are massed together in clumps.

Statistical analysis: For each factor, we calculated 
the adjusted Odds Ratios (OR) and 95% confidence 
Interval (CI) using maximum likelihood estimation.

Results
Table I: Association of risk of breast cancer in relation to ABO blood group

Blood Group A Blood Group B Blood Group O Blood Group AB

No. of cases OR’s with 
95% CI No. of cases OR’s with 

95% CI No. of cases OR’s with 
95% CI No. of cases OR’s with 

95% CI
n= 37 8.54 n=33 7.28 n=23 4.88 n=7 2

(0.476-2.103) (4.098-13.522) (3.365-11.195) (2.087-7.169)

In this study we found that there was an association 
exists between blood groups A with breast cancer in 
sample population. Above table described a total of 100 
breast cancer cases. Maximum cancer cases were found 
in blood group A.

Discussion
Blood group A person, who cannot make anti-A 

antibodies will be more likely to tolerate cancer, and 
blood group A person’s immune system will less likely 
to attack the body’s own tissues.[6]

A study of rapidly progressive breast cancer in 
Tunisian women found a slightly increased risk of a 
positive diagnosis in blood type A was reported by 
Mourali. [7] There are also some contradictory reports 
available about the association of blood group with 
breast cancer.

Jayant K [8] reported no relation among breast cancer 
to blood groups whereas Surekha et al [9] have reported 
a high incidence exist between breast cancer and blood 
group B individuals. In the last 25 years, there has been a 
tremendous amount of work published on the chemistry 
of blood group antigens and tumor immunology.

As cells (e. g. in tissue) become malignant, they tend 
to lose normal antigens and acquire new antigens; these 
are so called tumor antigens. It has been proven that ABO 
antigens diminish on malignant cells as the malignancy 
progresses the loss of A, B and H antigen is proportional 
to the metastatic potential of the tumors.[8, 10] The reason 
that deletion or reduction of the A or AB antigens in 
tumors of A or B individuals correlate with malignancy 
a metastatic potential may be due to lack of adhesiveness 
that a cancer cell achieves when its losses blood group 
antigens. The loss of blood antigen results in the tumor 
cells gaining the ability to move and circulate through 
the body, because blood type antigens loss the ability to 
express many cell adhesion proteins, such as integrins, 
which normally express an A like antigen on their 
receptor and control cell movement. [11]

Blood group A cancer patients had the greatest and 
most uniform suppression of the level of Tn antigens, 
irrespective of age, cancer stage, or tumor morphology 
and lower level of anti-B isohemagglutinnins. This 
is probably at least a part of the explanation for the 
poorer outcomes in many cancers among blood group A 
individuals. [12]
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Hakomori suggested that if the immune surveillance 
theory is correct and we recognize tumor antigens as 
foreign, leading to attack of the tumor, then the “A-like” 
properties of tumor antigens may not be recognized by 
group A patients. [13]

Tumor Immune Surveillance in the immune system 
can specifically identify and eliminate tumor cells on the 
basis of their expression of tumor specific antigens or 
molecules induced by cellular stress whereby immune 
system identifies the cancerous or precancerous cells and 
eliminates them before they can cause harm. [14] It would 
be interesting to know that the percentage of patients in 
this particular study were of Blood Group “A”. [15] It 
appears that a more integrated treatment protocol should 
be considered using conventional modalities as well as 
dietary modifications.

Blood Group “A” individuals have a very low 
immunologic response to T and Tn antigens because 
they share the same sugar (N-acetygalactosamine). This 
allows the cancer cells to bypass the immune system 
and replicate with little interference from the type A 
antibodies will have an effect on cancer survivorship. [15]

Conclusion
Some studies on blood groups showed positive 

association and others were negative. It appears that 
different blood groups are associated with breast cancer; 
Blood group A apparently increases the risk for cancer. 
This study concludes that, in case of breast cancer, high 
frequency of breast cancer was found in blood group A 
followed by B and O strong relationship between blood 
group and breast cancer.
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Abstract
Introduction: This study was designed to evaluate the Minute ventilation (MV). Maximum Voluntary 
Ventilation (MVV) & Dyspneic Index (DI) in different trimesters of pregnancy and compare the results with 
non pregnant control group.

Materials and Method: This study was carried out in 80 healthy women in the age range of 20-40 years 
with 20 subjects each in 1st, 2nd, 3rd trimesters of pregnancy and non-pregnant control group. The respiratory 
parameters were recorded in study and control groups. Statistical analysis was done by SPSS Software 
Package.

Results: It was observed that there was a significant decrease in MVV and dyspneic index (DI) in all 
trimesters of pregnancy and an insignificant variation in MV when compared to the control group. These 
changes are due to pressure of enlarging gravid uterus, elevating the diaphragm and restricting the movements 
of lungs thus hampering forceful expiration. The decrease seen in MVV in 1st trimester might be due to the 
effect of bronchoconstriction due to decreased alveolar Pco2.

Conclusions: Decrease in respiratory parameters was seen particularly in first trimester of pregnancy 
compared to 2nd & 3rd. The normal Minute Ventilation tries to maintain the respiratory need of pregnancy 
at rest. At increased physiological needs of respiration or during exercise the decreased Maximum Voluntary 
Ventilation makes pregnant female dyspneic.

Keywords: Pregnancy, Minute Ventilation, Maximum Voluntary Ventilation and Dyspneic Index.

uterus can have an effect. [1] In Pregnant women there 
is increases in minute ventilation (VE), tidal volume, 
alveolar ventilation and a reduction in arterial PCO2.
[2, 3] There is renal excretion of bicarbonate, resulting 
in a state of partly compensated respiratory alkalosis 
(arterial pH 7.43-7.47). [4] These effects appear in the 
first trimester and may promote placental gas exchange 
before development of an effective fetal circulatory 
system. [4]

The aim of the study was to evaluate the effect 
of pregnancy on Static & dynamic lung volumes and 
capacities in the subjects of Indian pregnant women in 
the age range of 20-40 years in different trimesters of 
pregnancy and compare them with healthy age matched 
non-pregnant control group.

Introduction
The changes that occur in thoracic cage are rise 

in the diaphragm by four centimetres, widening of 
sub-costal angle increasing the transverse diameter 
by two centimetres & thoracic circumferences by six 
centimetres. These changes begin before the size of 
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Material and Method: This observational, 
prospective and comparative study was conducted 
in the Department of Physiology and Obstetrics & 
Gynaecology of Katihar Medical College, Katihar to 
determine the pulmonary function changes in 1st, 2nd & 
3rd trimesters of pregnancy and results were compared 
with age matched healthy non pregnant women. This 
study was conducted for 6 months from October 2017 
to April 2018.

The study group comprised of 80 pregnant women 
in the age group of 20-40 years. This study group was 
further subdivided into 3 subgroups. Each sub group 
comprised of 20 women in 1st, 2nd and 3rd trimesters of 
pregnancy. The Control Group comprised of 20 healthy 
age matched (20-40 years) non pregnant women. The 
study was explained to the subjects. An informed written 
consent was obtained. A thorough physical & systemic 
examination (cardiovascular and respiratory system) of 
each subject was done. Recordings were taken between 
8 am to 11 am.

Inclusion criteria:
1.	 All apparently healthy female subjects (80 pregnant 

and 20 non pregnant) between 20-40 years of age 
group were included in this study.

2.	 The health status of the subject was determined by 
history taking and thorough clinical examination.

Exclusion criteria:
1.	 Asthma,
2.	 Acute respiratory infection in the previous three 

months,
3.	 History or clinical signs of cardiovascular 

diseases, diabetes mellitus, hypertension, tobacco 
consumption, alcohol intake,

4.	 Endocrine disorders,
5.	 Obesity,
6.	 Moderate to severe anaemia.

The following parameters were recorded in each 
subject:
A.	 Anthropometric parameters like Height (in 

centimetres), Weight (in kilograms). Body Mass 
Index

B.	 Respiratory parameters: The subjects were 
informed about the procedure. For each test, three 
readings were taken. The highest of the three was 
considered for calculation. All tests were recorded 
in a sitting posture at room temperature, in morning 
hours.

I.	 Respiratory Rate (RR) (cycles/minute) was 
recorded.

II.	 The following pulmonary parameters were recorded 
by Computerized Spirometer

1.	 MV (Minute Ventilation =TV x RR in L/min). 
Minute Ventilation (MV) or Pulmonary Ventilation 
(PV) is the volume of air expired or inspired by the 
lungs in one minute. Normal value: 6 L/minute. [7]

2.	 MVV (Maximum Voluntary ventilation in L/min). 
It is the largest volume of air that can be moved in 
and out of the lungs in one minute by maximum 
voluntary efforts. Normal: 120-170 litres/minute. [8]

3.	 DI (Dyspneic index = MVV-MV)/MVV) x 100. 
Refers to breathing reserve percentage of MVV. 
Breathing reserve is the difference between MVV 
& MV. Normal value-70-95% and DI <60% is 
dyspnea. [9]

BMI: Body mass index, RR: Respiratory rate, 
MVV: Maximum voluntary ventilation, MV: Minute 
ventilation, DI: Dyspneic index of pregnancy.

Statistical analysis: The results were expressed as 
Mean±SD. Comparison done between the study (1st, 2nd 
and 3rd trimesters of pregnancy) and control groups and 
data were statistically analysed using SPSS software. p 
value ≤0.05 was considered statistically significant.

Results
Table 1: Age, anthropometric and respiratory parameters of different study group subjects

Parameters Group 1 Group 2 Group 3 Group 4 P Values
Age (yrs) 26.08±5.76 27.02±4.41 26.76±3.57 27.84±3.39 0.200
weight (kG) 56.68±8.61 50.24±6.09 52.48±6.08 57.46±8.23 0.000
bmi (kg/m2) 22.17±3.4 20.91±3.76 21.37±3.69 23.71±2.98 0.001
rr (PM) 16.72±3.00 23.26±3.00 24.38±4.00 27.26±3.00 0.000
mvv (l/min) 70.28±18.63 39.82±11.78 40.61±14.16 40.35±13.72 0.000
mv (l//min) 14.34±7.54 14.68±8.09 14.28±7.22 15.42±5.84 0.752
DI (%) 78.35±11.80 60.84±25.87 48.98±53.01 55.66±29.55 0.000
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Anthropometric parameters: The Mean±SD 
of age, weight, BMI have been shown in Table 1. All 
groups are similar by age. There was a decrease in 
weight in 1st & increase in 3rd trimester compared to 
control. BMI increased significantly in 3rd trimester 
compared to control

Respiratory parameters: The Mean±SD of 
RR. MVV, MV and DI have been presented in Table 
I. There was a gradual increase in RR from 1st to 3rd 
trimesters compared to control. There was no significant 
difference in the minute ventilation between the study 
and control groups. A highly significant decrease in 
MVV was observed in all trimesters with a maximum 
decrease in 1st trimester. DI was significantly reduced in 
all trimesters compared to control group with maximum 
decrease in 2nd trimester.

Discussion
The present study showed a significant increase 

in weight & BMI in 3rd trimester. [10] A significant 
increase in RR from 1st to 3rd trimester of pregnancy as 
compared to control group which is in agreement with 
Bernhard Heidemann, who stated that PaCO2 falls and 
then levels off at 4.1kPa (31 mmHg) by the end of the 
first trimester. This is caused by a 10% increase in the 
respiratory rate, secondary to progesterone mediated 
hypersensitivity to CO2, and an increase in alveolar and 
minute ventilation, secondary to increased respiratory 
rate and tidal volume.[11]

Present study showed insignificant increase in 
MV in all trimesters as compared to control group. A 
study by Emilia Kolarzyk showed increase in MV 
during pregnancy. The increase in MV was caused by 
a significant increase in tidal volume. [12] The study by 
Aaron P also showed increase in MV which is due to 
changes in osmolality, (SID) strong ion differences & 
angiotensin II levels, which have been implicated in the 
control of ventilation.[13]

There was a significant decrease in MVV in all 
trimesters compared to control group with maximum 
decrease in 1st trimester. The decline in the MVV in first 
trimester is due to morning sickness (lack of nutrition) 
and also due to lodging of trophoblast cell in the alveoli 
from the maternal uterine sinuses. In the 2nd and 3rd 
trimester, it may be due to mechanical pressure of 
enlarging gravid uterus, elevating the diaphragm and 
restricting the movements of lungs and thus hampering 
the forceful expiration and may also be due to 

bronchoconstriction effect of decreased alveolar Pco2.
[14] Present study also demonstrates a significant decrease 
in DI in all trimesters as compared to control group with 
maximum decrease in 2nd trimester. The decrease in 
the DI shows that pregnant women in all trimesters are 
dyspneic on exertion, [5] but some individuals showed 
negative DI indicating dyspnea at rest in all trimesters.

Conclusion
The normal Minute Ventilation tries to maintain 

the respiratory need of pregnancy at rest. At increased 
physiological needs of respiration or during exercise 
the decreased Maximum Voluntary Ventilation makes 
her dyspneic. Further studies are needed to establish the 
cause for decrease in respiratory parameters particularly 
in first trimester of pregnancy compared to 2nd & 3rd.
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Abstract
Background: Patient suffering from hypertension are at increased incidence of suffering from increase in 
size of left ventricular mass (hypertrophy) due to associated risk factor like male sex, advanced age, males 
including addiction to smoking and alcohol. Measurement of left ventricular mass index helps in detecting 
the increase in size of left ventricular mass (hypertrophy).

Objectives: To evaluate increase in size of left ventricular mass (hypertrophy) in relation to ventricular mass 
index of left ventricle in hypertensive patients.

Method: A total 100 patients were grouped into 2 groups and named as Group I who served as Normal-
Left ventricular mass index-N-LVMI) and Group II who served as Increased Left ventricular mass index-I-
LVMI (More than 118g/m2 in males and 109 g/m2 in females. All patients were evaluated for past history 
and related cardiovascular parameters. About 67 patients among 100 had normal LVMI and 33 patients as 
per Penn’s convention formula had increased LVMI. Body surface area was calculated by using formula 
0.20247 x Height (m) 0.725 x Weight (Kg) 0.425 according to DuBois and DuBois formula. LVMI for males 
is 118gm/m2 and 109 gm/m2 in females as per normal Indian population and a value above suggests increase 
in size of left ventricular mass (hypertrophy).

Statistics: Chi-square test.

Results: Mean with ± standard deviation in age (in years) was 50 ± 10.3 and 58± 9.8 in patients without LVH 
and un patients with LVH respectively. Lateral shift of the apex was seen more in Group II (24.2%) when 
compared to Group I which showed 4.6%. Apical impulse was found to be 33.3% in Group II as compared to 
Group I. Chest X ray showed 27.2% in Group II compared to Group I which was 15% for Group I in-terms 
of cardiac enlargement. Patients having LVH were 51.5% in Group II as compared to 17.9% in Group I for 
SOKOLOV LYON INDEX and in terms of ROMHILT ESTES, Group II with 42.4% and Group II with 
8.9% patients. Patient having concentric LVH as per results of 2 D ECHO patients in Group II was 78.8% 
compared to patients in Group I which was 11.9%.

Conclusion: There was a substantial and positive association that shows a strong association between LVMI 
and increase in size of left ventricular mass (hypertrophy) in hypertensive patients as evident from our study.

Keywords: Left ventricular hypertrophy, Left ventricular mass index, Risk Factors.

Introduction
A maladaptive response due to long term blood 

pressure along with risk factors like atrial fibrillation, 
systolic and or diastolic heart failure is the major 
etiological factor for pathogenesis of LVH and sudden 
cardiac arrest in patients suffering from hypertension1. 
Hypertension leads to increase in afterload and LV wall 
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stress followed by stimulation of myocyte leading to 
increase in size of left ventricular mass (hypertrophy), 
collagen formation and fibroblasts which is the main 
etiology for cardiac remodeling and deposition of fibrous 
tissue disproportionate fashion. This leads to decrease 
in LV compliance thus reducing diastolic function. 
Coronary blood flow reserve gets greatly affected as a 
consequence of structural changes in coronary arteries 
including fibrosis of myocardial interstitial cells and in 
myocardial mass possibly with myocardial ischemia 
causing transient diastolic dysfunction2. American 
Society of Echocardiography stated reference ranges for 
LV mass and LV mass indexed (LVMI) to body surface 
area (BSA) using M-mode and two-dimensional (2D) 
echocardiography recently looks different, because the 
value may vary significantly in Indian population3-5. A 
predictor in disguise for cardiovascular complications is 
increased LVM in general population and in hypertensive 
patients is strongly correlated apart from advancing 
age is and reduction in LVH proved to be important in 
prognosis6. Keeping this view in mind, we have tried 
to study of increase in size of left ventricular mass 
(hypertrophy) with special reference to left ventricular 
mass index in patients suffering from hypertension.

Materials and Method
Institution Ethics Committee clearance was obtained 

from Manipal University, Mangalore, Karnataka, India 
wide Ref. No PIMSRC/E1/385A/51/2014, before 
conducting the study. Informed consent was taken from 
each study participant.

Inclusion criteria: In our study, among 100 
samples, we have considered patients above the age 
of 30 years suffering from hypertension irrespective of 
duration and type of treatment receiving were taken for 
the study

Exclusion criteria:

1.	 Patient suffering from secondary hypertension

2.	 Patients with congenital heart defects and or with 
valvular heart defects

3.	 Patients suffering from cardiomyopathy.

4.	 Patients having diabetes mellitus.

All the cardiovascular parameters were evaluated

Following clinical data were obtained from all 
patients.

1.	 Age and sex of the patients.

2.	 Body surface area

3.	 Duration of hypertension

4.	 Treatment receiving.

5.	 History of stroke or recurrent transient ischemic 
attacks

6.	 Standard cuff blood pressure in right upper limbs 
was taken twice, mean value was taken as the blood 
pressure.

7.	 Cardiovascular examinations.

8.	 Ophthalmic examination for any evidence of 
hypertensive retinopathy.

9.	 Routine blood and urine investigations

10.	 Chest X-ray: To measure exact cardio thoracic ratio

11.	 ECG was obtained from all patients. ECG criteria 
which was used in our study was Sokolov-Lyon 
index and Romhilt-Estes score system. In Sokolov-
Lyon index, S in V1 + R in V5/V6>35 mm was 
regarded as increase in size of left ventricular 
mass (hypertrophy). In Romhilt-Estes score 
system, total score is 12. Score of 5 or more was 
regarded as increase in size of left ventricular mass 
(hypertrophy).

12.	 Echocardiographic Method-with Combined M mode 
and also included 2-dimensional echocardiographic 
studies were performed in all patients.

Penn’s convention formula is LVM-1.04 (LVIDd 
+ PWT + IVST3)-LVIDd3-14gm for LVMI

The DuBois and DuBois formula is 0.20247 x 
Height (m)0.725 x Weight (Kg)0.425 LVMI = LVM /BSA.

Males with118gm/m2 and 109 gm/m2 in females is 
the normal LVMI for Indian population. A value over 
and above this is clear suggestive of increase in size of 
left ventricular mass (hypertrophy).

Statistical Analysis: Chi-square test was used. p 
value was calculated and we found statistically significant 
relation between increase in size of left ventricular mass 
(hypertrophy) and ischemic heart disease and stroke.

Results
Our entire study samples were divided in to 2 groups. 

Group I was considered as Normal LVMI and Group II 
with Increased LVMI which was more than 118g/m2 in 
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males and 109 g/m2 in females.

Demographic features: In our study, we found that males 76 and females were 24 among 100 samples. About 
33 subjects had I-LVMI and 67 patients had N-LVMI. Among males 50 had N-LVMI and 26 had I-LVMI. Among 
females, 7 had I-LVMI and 17 had N-LVMI. 50± 10.3 and 58± 9.8 is the mean age in years in patients without LVH 
and in patients with LVH respectively. Mean BSA in group I is1.7±0.1 and in group II is 1.72±0.1 (Table 1).

Table 1

Demographic Features
Sex Patients-N-LVMI Patients-INC-LVMI
Males 65% 35%
Females 70% 30%

Personal Habits
Addiction Patients–N-LVMI Patients–Inc-LVMI
Alcohol 32.8% 39.39%
Smoking 55.8% 60.6%

N-LVMI = Normal Left ventricular mass index, INC-LVMI=Increased Left ventricular mass index

Blood pressure changes: The mean systolic blood pressure in mm of Hg is 134±12 in Group I and 158± 14 in 
Group II. The mean diastolic BP in mm of Hg is 82 ± 6 in Group I and 98 ± 8 in Group II (Table 2).

Table 2

Blood Pressure Changes
Criteria Patients–N-LVMI Patients–INC-LVMI
Mean systolic BP 134± 12 mm of Hg 158± 14 mm of Hg
Mean diastolic BP 82 ±6 mm of Hg 98 ± 8 mm of Hg

Duration of Hypertension
Duration in years Patients–N-LVMI Patients–INC-LVMI
<5 72% 28%
6-10 41% 59%
>10 22% 78%

Treatment History
Treatment Patients–N-LVMI Patients–INC-LVMI
Regular-1 drug 52% 48%
Regular-2 drug 66% 34%
No /Irregular 24% 76%

Clinical Features
Clinical findings Patients–N-LVMI Patients–INC-LVMI
Apex lateral shift 4.6% 24.2%

Clinical Findings
Apex lateral shift 4.6% 24.2%
Character heaving 5.9% 33.3%

Auscultatory Findings
LOUD A2 4.4% 15.15%
S4 5.9% 18.18%
ESM 7.4% 18.1%

N-LVMI = Normal Left ventricular mass index, INC-LVMI=Increased Left ventricular mass index
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Table 3: Investigations

Criteria Sensitivity Specificity Predicitive value
CXR 27% 85% 47%
ECG-S-L Criteria 52% 82% 59%
ECG-R-E Criteria 43% 91% 70%
2D-ECHO 79% 88% 77%

CXR= Chest X ray, ECG-S-L =Electrocardiogram Sokolov Lyon, ECG-R-
E=Electrocardiogram Romhilt Estes, 2D-ECHO=2 Dimensional Echocardiography

Table 4: Target Organ Involvement

Target organ damage Patients–N-LVMI Patients–INC-LVMI
Retinopathy 44.7% 66.3%
Nephropathy 8.9% 18.1%
Stroke 11.9% 30.3%
CCF 4.5% 15.15%
IHD 20.9% 42.4%

N-LVMI = Normal Left ventricular mass index, INC-LVMI=Increased Left ventricular mass index

Table 5: Target organ damage

Target Organ Damage p Value
Retinopathy 0.091*
Nephropathy 0.2*

Stroke 0.05**
Ischemic heart disease 0.03**

Congestive cardiac failure 0.1*

*>0.05= Not significant, **< 0.05=Significant

Duration of hypertension: Mean duration of 
hypertension in Group I was 6 ± 3.2 compared in Group 
II which was to 7.7 ± 3.

In patients with hypertension with less than 5 years 
of duration, about 72% of the subjects were in Group I. 
In patients with hypertension with more than 10 years’ 
duration, about 78% subjects were in Group II (Table 2).

Treatment history and Clinical features

See Table 2

Investigations: Chest x ray showed cardiac 
enlargement in more patients 2 (27.2%) in Group 2 
than in Group I (15%). About 51.5% patients in Group 
2 had LVH compared to 17.9% patients in Group I as 
per SOKOLOV LYON INDEX. In terms of 2 D ECHO, 
78.8% patients were found in Group II and 11.9% 
patients were found in Group I (Table 3).

Target organ involvement and damage

See Table 4 & 5

Discusssion
Two prospective studies demonstrated that in 

patients with primary hypertension with concentric LVH 
develop a higher incidence of cardiovascular events than 
those with eccentric LVH7, 8.

Physicians are aware bout the morbidity that is linked 
to increase in size of left ventricular mass (hypertrophy). 
Echocardiography invention has made the detection of 
increase in size of left ventricular mass (hypertrophy) 
easy and simple and hence is most common diagnostic 
test. As per Penn’s formula and echocardiographic 
method, a study with 2 independent correlation using 
sex specific criteria showed high sensitivity of 97% 
and specificity 96% indicating the importance of 
echocardiography measurements.

Although the 12 lead ECG is the standard method 
used in detecting increase in size of left ventricular 
mass (hypertrophy), it has significant limitations in 
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sensitivity and specificity, and little value in estimating 
the quantitative extent increase in size of left ventricular 
mass (hypertrophy).

In a previous study, the LVMI for Indian population 
was studied as 118g/m2 in males and 109/m2 in females. 
These values were taken as the reference values in this 
study and used as gold standard for increase in size of 
left ventricular mass (hypertrophy) 10.

Demographic Features
Sex: Males were more in our study compared to 

female with increase in size of left ventricular mass 
(hypertrophy).

Age: As age proceeds the incidence of increase in 
size of left ventricular mass (hypertrophy) also increases 
especially if patient already suffering from hypertension 
as evident from our study.

Duration of hypertension: Chronicity of 
hypertension plays a significant role in the development 
of increase in size of left ventricular mass (hypertrophy) 
which is similar study Ross et al11.

Blood pressure: The mean systolic and diastolic BP 
were more in our study especiallt in patients suffering 
from increased LVH.

Treatment: Patients on regular treatment showed 
decreased incidence of increase in size of left ventricular 
mass (hypertrophy) compared with the patients with no 
treatment or irregular treatment.

Clinical correlations: Our study showed 
positive correlation with the long standing duration 
of hypertension and increase in size of left ventricular 
mass (hypertrophy) and reduced ventricular compliance 
which is similar to other studies11-13.

Investigation: Our study had showed about 27% 
for chest X-ray, 52% for Sokolov-lyon, 43% for ECG, 
and 79% for 2D-Echo. In 12 lead ECG, Sokolov–Lyon 
indexhas been found to be more sensitive than Romhilt-
Estes scoring, but the specificity and accuracy are more 
with Romhilt Estes scoring system14-16.

Target organ involvement and damage: In our 
study, the relation between the LVH and incidence of 
coronary artery disease and stroke was statistically 
significant which is similar to Framingham heart study 
and Eurostroke studies17-20.

Conclusion
Our study has strongly showed positive co-relation 

that exists between LVMI which serves as a predictor in 
disguise for disguise for left ventricular ̀  in hypertensive 
patients.
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Abstract
Age Related Macular Degeneration (ARMD) is the leading cause of irreversible visual loss, adversely 
affecting the quality of life. It is a degenerative disorder of the macula involving the choriocapillaries, Bruchs 
membrane, retinal pigment epithelium and the photoreceptors. It is a multifactorial disease occurring due to 
a complex interplay of genetic and environmental factors. Gender, ethnicity, smoking, obesity, hypertension, 
diabetes, history of cardiovascular disorders, high fat intake, low intake of carotenoids, history of cataract 
surgery, blue iris colour, high sunlight exposure are some of the risk factors, many of which are very well 
documented and some still remain controversial due to lack of evidence.

Objective: The aim of our study was to evaluate the role of some of the modifiable non genetic risk factors 
in the causation of ARMD and the role of healthy lifestyle in preventing the visual loss due to ARMD.

Materials & Method: This is a case control study which was conducted on the outdoor patients 
attending Al Kabir eye care center, Srinagar. The ARMD status of the patients was confirmed by thorough 
ophthalmological examination by a single opthalmologist. Height, weight BMI, history of smoking, history 
of hypertension, hyperopia, and cataract surgery was taken. Iris color was noted. Detailed dietary history 
regarding intake of fruits, vegetables, beef, lamb, and fish was taken. Data was analysed using Chi square test.

Result: We found that prevalence of ARMD increases after 60 years of age. History of smoking, history of 
higher intake of beef and lamb is strongly associated with ARMD (p value <0.01and <0.03 respectively). We 
did not find any association between ARMD and history of cataract surgery, hyperopia or hypertension nor 
did our study find any significant difference in the association of ARMD and iris colour.

Conclusion: From our analysis we can conclude that ARMD is a disease of the older population and cigarette 
smoking, excessive consumption of beef and lamb are significant risk factors for the causation of ARMD.

Keywords: ARMD, Smoking, Diet, Lifestyle.

choriocapillaries, Bruchs membrane, retinal pigment 
epithelium and the photoreceptors. It is the leading cause 
of irreversible visual loss, adversely affecting the quality 
of life and causing many people to lose their independence 
in their retirement years. In the U. S, it is responsible for 
54 % of severe visual loss. It is believed that, more than 
1 in 10 white individuals aged 80 and above will have 
advanced ARMD. Patients with advanced ARMD in one 
eye have 50 % chance of developing it in the other eye 
in 5 years time.1,2,3,4

ARMD has two main types; dry/non exudative 
and wet/exudative. Dry ARMD is more common and 

Introduction
Age related macular degeneration (ARMD) is 

a degenerative disorder of the macula involving the 
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results in macular thinning, amorphous deposits and 
pigmentation in the macula. Opthalmoscopically, it 
is characterized by the presence of drusen. Drusen are 
small yellow deposits of mucopysaccharides and lipids 
deposited on the bruchs membrane. These are derived 
from the metabolic products of the visual receptors and 
the retinal pigment epithelium. Wet ARMD occurs when 
new vessels form choroidal neovascular membrance. 
These vessels are friable and may leak blood and fluid 
into the surrounding tissue and thus causing damage. 
Opthalmoscopically this appears as an elevation of the 
pigment epithelium beneath which abnormal blood 
vessels, fluid and blood can be seen. 1,2,3

ARMD is a multifactorial disease occurring due to a 
complex interplay of genetic and environmental factors. 
As the name indicates, advancing age is a very important 
etiological factor. The symptoms are rare in patients less 
than 50 years of age. Genetic factors, gender, ethinicity, 
smoking, obesity, hypertension, diabetes, history of 
cardiovascular disorders, high fat intake, low intake of 
carotenoids, history of cataract surgery, blue iris colour, 
high sunlight exposure are some of the risk factors, 
many of which are very well documented and some still 
remain controversial due to lack of evidence.5,6,7,8,9, 10,11

Due to the difference in the genetic makeup and 
so many personal and environmental factors, a well 
collected population based data is lacking and the local 
data available is very scarce. Therefore in the present 
study, our aim was to evaluate the role of some of the 
modifiable non genetic risk factors in the causation of 
ARMD and the role of healthy lifestyle in preventing the 
visual loss due to ARMD.

In order to develop preventive strategies so as 
to reduce the global burden of the disease we need to 
understand why some people develop ARMD while 
others of the same age do not.

Materials and Method: This is a case control 
study which was conducted on the outdoor patients 
attending Al Kabir eye care center, Srinagar, from 
august 2018 to December 2018. Informed written 
consent was taken from all the subjects that fulfilled the 
inclusion exclusion criteria. Inclusion criteria: cases of 
ARMD, aged above 50 years. The ARMD status of the 
patients was confirmed by thorough ophthalmological 
examination. All the patients were examined by a single 
ophthalmologist using indirect opthalmoscopy and slit 
lamp biomicroscopy. All the patients with positive 
findings underwent Optical Coherence Tomography 

(OCT) and Fundus Florescein Angiography (FFA) for 
confirmation and quantification of the disease.

Age and gender matched people with no signs and 
symptoms of ARMD were taken as controls. Height 
was measured in meters and weight was measured in 
kilograms (Kg) and then BMI was calculated as weight 
in Kgs divided by height in meter square. History of 
smoking was taken. History of hypertension, hyperopia, 
and cataract surgery was taken. Iris color was noted. 
Detailed dietary history regarding intake of fruits, 
vegetables, beef, lamb, and fish was taken.

Statistical analysis: The association of the various 
lifestyle related factors with ARMD was then evaluated 
using statistical test Chi square test.

Results: Our study found a positive association of 
ARMD with age showing greater prevalence after 60 
years of age as is shown in table 1. Mean age of the cases 
was 66.4 years and that of controls was 65.12. The mean 
BMI of cases was 24.31 and that of controls was 23.64. 
However these two differences were not statistically 
significant. Males were found to be affected more than 
females (p value.0.05). Figure 1 shows the OCT image 
of a wet ARMD patient.

Figure 1: OCT image showing Choroidal 
neovascular membrane with Intra-retinal fluid in a 

case of WET ARMD

Our results show that History of smoking is strongly 
associated with ARMD as is shown in table number 2 and 
this association is statistically significant (p value<0.01). 
We did not find any association between ARMD and 
history of cataract surgery, hyperopia or hypertension 
nor did our study find any significant difference in the 
association of ARMD and iris colour.

We also found that history of higher intake of beef 
and lamb was positively correlated with ARMD as 
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is shown in table 3 and this association is statistically 
significant (p value < 0.03). However we did not find a 
positive association between higher consumption of fish 
and low incidence of ARMD.

Table 1: Age wise distribution of subjects

Age Group ARMD 
N (%)

Non ARMD 
N (%)

Total 
N (%)

50-54 01 (02) 00 (00) 01 (01)
55-59 04 (08) 10 (20) 14 (14)
60-64 13 (26) 12 (24) 25 (25)
65-69 20 (40) 22 (44) 42 (42)
70-74 09 (18) 05 (10) 14 (14)
≥75 03 (06) 01 (02) 04 (04)
Total 50 (100) 50 (100) 100 (100)

Chi Square = 5.85, P Value=0.321

Table 2: Distribution of subjects as per their History 
of Smoking

Non Smoker
N (%)

Present 
Smoker N (%)

Total
N (%)

Armd 18 (36) 32 (64) 50 (100)
Non Armd 29 (58) 21 (42) 50 (100)
Total 47 (47) 53 (53) 100 (100)

Chi Square= 4.87, P Value = 0.01

Table 3: History of Intake of Beef/Lamb

Present
N (%)

Absent
N (%)

Total
N (%)

Armd 43 (86) 07 (14) 50 (100)
Non Armd 34 (68) 16 (32) 50 (100)
Total 77 (77) 23 (23) 100 (100)

Chi Square= 4.57, P Value= 0.03

Discussion
ARMD is a disease of the old age, therefore our 

study population included subjects > 50 years of age 
and we also found ARMD to be more prevalent after 
60 years of age and this is well supported by literature. 
8 We did not find a significant association between BMI 
and ARMD and this is supported by some other studies 
as well. 21 However some studies have found BMI as 
a moderate risk factor for ARMD. 5, 8 Debra A et al in 
their study have found that the relation between ARMD 
and BMI is independent of age and cigarette smoking 
and obesity is a significant risk factor for dry ARMD 
18. In our study population males were affected more 

than females but the results in this regard differ and are 
inconclusive. 8, 10, 17

We found that history of smoking is positively 
and significantly associated with ARMD. This is in 
accordance with previous studies. 8, 15, 16, 21 J R Evans et 
al in their study found that current smokers were twice 
at risk of ARMD as compared to non smokers and ex 
smokers are at an intermediate risk. People who have 
quit smoking more than 20 years ago were not at an 
increased risk of ARMD causing visual loss. 12 As per 
the Brever Dam study also, the risk of ARMD is higher 
in current smokers as compared to Ex smokers and non 
smokers. 14

Our study did not find a significant association 
between between hypertension, cataract surgery iris 
color and history of ARMD. Many other studies have 
shown similar results 13, 16, 20, 21. Literature is still 
divided on whether or not these factors pose a risk for 
the development of ARMD and many researchers have 
found contradictory results. 8, 10

Diet also seems to play an important role in the 
causation of ARMD. Studies have found higher intake 
of fruits and vegetables is inversely related to ARMD 
9. Higher intake of carotenoids is recommended as a 
preventable dietary modification for ARMD 13. Higher 
intake of dietary lutein is associated with reduced risk 
of ARMD 15. Our results show higher intake of beef 
and lamb to be positively related with ARMD. History 
of higher consumption of beef, pork or lamb (>one 
serving per week) is associated with 35 % increased 
risk of ARMD when compared to people who take < 
one serving per month. On the other hand, higher intake 
of fish seems to play a protective role. Consumption of 
fish > 4 times a week was associated with lower risk 
of ARMD as compared to people who consumed fish < 
3 times per month. Positive association has been found 
between intake of linolenic acid (found in food sources 
like beef, pork, and lamb) and ARMD and an inverse 
relation between DHA (found in food sources like fish) 
and ARMD 19.

Conclusion
From our analysis we can conclude that ARMD is 

a disease of the older population and cigarette smoking, 
excessive consumption of beef and lamb are significant 
risk factors for the causation of ARMD.
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Hence, in an adjunct with prescribing therapies 
it is important to make lifestyle and environment 
modifications. Creating awareness about some of 
the lifestyle modifications like quitting cigarette 
smoking, reducing body weight, role of exercise, role 
of antioxidants in the diet will help to lower the burden 
of the disease and help people lead a healthy life. 
Patients should be encouraged to eat diet rich in fruits 
and vegetables and cut down on intake of beef/lamb as 
a main dish.
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Abstract
Background: Occupational health is attaining significance for the reason that long term exposure to 
automobile fumes and environmental pollutants can lead to irreversible morbidity. This study will help in 
assessing the effects of smoking and occupational exposure to ambient air pollution on respiratory functions.

Aim: To assess and compare pulmonary function parameters among smoking and non-smoking auto 
rickshaw drivers.

Methodology: Auto rickshaw drivers between 20 to 50 years of age were recruited in the study and grouped 
into smokers and non smokers. Anthropometric parameters, pack years of smoking amongst smokers, years 
of driving were obtained. The Pulmonary function test parameters were recorded by a standard computerized 
Spirometer model “SPIROLAB III”. All parameters were analyzed using Student’s independent ‘t’ test in 
SPSS 19 version.

Results: There was a statistically significant reduction in PEFR among smokers when compared to non 
smokers. The mean FVC, FEV1, FEV1/FVC and FEF25-75 were also found to be reduced in smokers when 
compared to non-smokers but were not statistically significant.

Conclusion: The study showed that Peak Expiratory Flow Rate is reduced significantly among smokers 
when compared to non smokers in three wheeler auto rickshaw drivers.

Keywords: PEFR, auto rickshaw drivers, Pulmonary function test, duration of driving.

year1. Automobile emission is the outstanding cause 
of outdoor air pollution2. Automobile fumes contain 
hazardous pollutants like carbon monoxide, carbon 
dioxide, nitrogen dioxide, sulfur dioxide and ozone that 
may lead to respiratory and systemic illness2. Petrol 
is a combination of complex hydrocarbons and 95% 
of it is constituted by aliphatic hydrocarbons and less 
than 2% by aromatic hydrocarbon (benzene). Benzene 
is the most hazardous pollutant. Various studies have 
concluded that long term exposure to Benzene and 
other polyaromatic hydrocarbons contribute to increase 
in respiratory morbidity3. The major mode of public 
transport in developing countries like India is the buses 
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Introduction
	 Outdoor air pollution one of the major cause 

of non–communicable cardiopulmonary diseases 
worldwide attributes to 5.4% of the total deaths every 
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and auto rickshaws. Occupational health is attaining 
significance for the reason that long term exposure to 
automobile fumes and environmental pollutants can lead 
to irreversible morbidity. Smoking, a proven risk factor 
of Chronic Obstructive Pulmonary Disease (COPD), 
can act as a confounding factor in evaluating the adverse 
effects of ambient air pollution. Very few studies which 
have been conducted are in the taxi drivers, petrol pump 
workers which do not specify the groups aptly. 3, 4, 5. 
Our study aimed at evaluating the effects of ambient air 
pollution, compares the pulmonary functions among 
smoking and non-smoking three wheeler auto rickshaw 
drivers of Puducherry region. This is the first study of its 
kind in this region with the auto rickshaw drivers.

Materials and Method
The study was approved by scientific committee and 

ethics committee of the institute.

Methodology
Study design: The study design is observational 

type of study. We stratified the study group based on a 
major earlier studied confounding variable i.e. smoking.

Study population: Male auto rickshaw drivers of 
age group 20-50 years who are driving open cabin type 
of auto-rickshaw for more than 8hours /day for two 
successive years and above in Puducherry were included 
in the study. Subjects with present or past history of any 
respiratory illness (Tuberculosis, COPD), cardiovascular 
diseases and alcoholics were excluded from the study. 
Selection of cases and controls was based on feasibility 
and compliance.

Study procedure: Forty seven, three wheeler auto–
rickshaw drivers, 23 in non smoking group and 24 in 
smoking group who met the inclusion criteria were 
included in the study. The participants were advised 
to come 2 hours after light breakfast to the pulmonary 
function testing laboratory. Written informed consents 
were obtained from them. The participants were clearly 
informed about the procedure. Confidentiality of the 
study of subjects were assured. Recording was carried 
out between 8.30am and 11.00am.

Anthropometric parameters, blood pressure, heart 
rate and respiratory rate were recorded. The pulmonary 
function assessment was performed by a standard 
computerized Spirometer model “SPIROLAB III”. The 
subjects were familiarized with the instrument with 

proper instructions and demonstration. The procedure 
was done with the subject in sitting position. The 
subjects were asked to breathe forcefully following 
deep inspiration into the mouthpiece attached to the 
pneumotachometer. Each subject was instructed to 
perform at least three forced expiratory maneuvers while 
sitting with free mobility and nose closed with a nose 
clip to prevent the passage of air through the nose and 
to ensure reproducibility of results. The best of the three 
was taken as the actual value. Forced Vital Capacity 
(FVC) [defined as the volume of air in liters that can 
be forcefully and maximally exhaled], Forced expiratory 
volume in 1 s (FEV1) [defined as the volume of air (in 
liters) that can be forcefully exhaled in the first second], 
FEV1/FVC ratio and Peak Expiratory Flow Rate (PEFR) 
which is the maximum velocity in litres per minute 
with which air is forced out of lungs were obtained. 
Additional data on years of driving, smoking status were 
obtained from the study participants.

Statistical analysis: The sample size was calculated 
to be 58 as a single group based on the percentage of 
ambient air pollution and the mortality rates pertaining 
to it. In our study 48 subjects were recruited and further 
subgrouped into smokers (23) and nonsmokers (24) 
based on compliance. Analysis was done using SPSS 
version 19. Normality was tested using Kolmogrov 
Smirnov test. Values were expressed as mean ± SD for 
normally distributed variables and as median with range 
for non-normally distributed variables. Comparison 
of groups (smokers and non-smokers) was done by 
student’s unpaired t test. The P values less than 0.05 
were considered statistically significant.

Results
Table 1: Comparison of age, BMI, years of driving 
and pulmonary function testing parameters among 
smoking and non-smoking auto-rickshaw drivers

Variables Smokers Non-Smokers P–Value

Age# 44.00 (22) 39 (24) 0.176

BMI 25.878 ± 4.55 25.141 ± 4.9 0.596

Years of 
Driving 18.09 ± 6.80 14.88 ± 7.57 0.133

FVC 78.52 ± 14.35 83.54 ± 9.39 0.166

FEV1 86.65 ± 16.36 92.79 ±9.33 0.119

FEV1/FVC 115.26 ± 7.66 116.21 ± 6.26 0.646

PEFR 70.00 ± 18.55 82.67 ± 16.01 0.016*

FEF25-75 84.43 ± 22.62 92.08 ± 18.56 0.211
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Table 1 depicts the comparison of age, BMI, years 
of driving and pulmonary function testing parameters 
among smoking and non-smoking auto-rickshaw drivers.

Age is non-normally distributed and expressed as 
Median with Range. All other parameters are normally 
distributed and expressed as Mean ± SD. *p value < 0.05 
is considered statistically significant.

The mean Peak Expiratory flow rate among smokers 
(70 ± 18.55) was found to be reduced when compared 
to non-smokers (82.67 ± 16.01) and it was statistically 
significant. The mean FVC, FEV1, FEV1/FVC and 
FEF25-75 were also found to be reduced in smokers 
when compared to non-smokers but were not statistically 
significant. This study being an observational one 
amongst auto rickshaw drivers is not an exact age 
matched grouping. Age was not normally distributed. 
Hence median was preferred than mean for age.

Discussion
Peak expiratory flow is the maximal flow achieved 

during a forceful expiration following a maximum 
inspiration. This depends on the strength of expiratory 
muscles, mechanical properties of the lung airways and 
the inertia, the resistance and sensitivity of the recording 
equipment. Peak expiratory flow is susceptible to 
dynamic compression of extra pulmonary airways. 
The bronchi and bronchioles are subjected to reflex 
bronchoconstriction in extrinsic asthma. This index is 
widely used for screening occupational asthma5.

In our study significant reduction in PEFR was 
found in smokers when compared to non-smoking three 
wheeler auto rickshaw drivers of Puducherry region 
[Figure 1]. The results are similar to the previous study 
conducted in traffic policemen in Puducherry, which 
showed reduction in FVC, FEV1, PEFR, MMEF and 
28% prevalence of obstructive disease among the study 
population6. This reduced PEFR in the smoking group 
in our study is the index of variable airflow obstruction 
among smoking auto drivers.

The ventilatory impairment assessed by PEFR may 
be underestimated compared with using FEV1, which is 
the preferred index. There are various studies in the past 
which showed decline in FEV1, FVC in auto drivers. 
A comparative study conducted among three wheeler 
automobile drivers of Gulbarga city, by Afshan et al 
showed significant decrease in FVC and FEV1 in auto 
drivers when compared to the controls. This study also 
revealed restrictive pattern of lung impairment7. This 

study also stated that the auto rickshaw drivers who were 
exposed to inhalation of dust and automobile exhaust for 
more than 8 hours per day for the duration of at least 
1 year have increased likeliness to develop the disease. 
The study also showed that smoking affects FEV1 
significantly.

A study conducted by Ibrahim et al among auto 
rickshaw drivers in Kerala showed strong association 
of duration of work and pulmonary impairment. In this 
study 67% of auto drivers showed mixed pattern of 
lung involvement8. Ajay et al conducted a comparative 
study of PEFR between auto drivers with residents of 
urban Davangaer, Karnataka. This study showed strong 
association of reduction in PEFR and duration of driving 
in auto drivers9.

A study conducted among healthy non smoking 
drivers and conductors of metropolitan transport 
corporation, Chennai showed reduction in mean values 
of Pulmonary Function Test in non smoking drivers 
and conductors when compared to healthy controls10. 
Bijendra et al assessed pulmonary functions of three 
wheeler taxi drivers in Baikaner city and the results 
indicated restrictive pattern of lung involvement11.

Our study was aimed at comparing the lung functions 
between smoking and non-smoking auto drivers. That 
is, to study the effect of smoking in addition to the 
automobile exhaust exposure among auto drivers of 
Puducherry region. In addition to PEFR, our study also 
showed decreased FVC, FEV1, FEV1/FVC in smokers 
when compared to non-smokers, but the difference 
in not statistically significant. This may be attributed 
to the sample size. With higher sample size statistical 
significance may be obtained. Auto rickshaw drivers 
being engaged with their works during most hours 
of the day, we faced practical difficulties in recruiting 
them to the study. And this is the major limitation of our 
study. Participants with reduced Pulmonary Function 
Test parameters were advised smoking cessation and 
participants with severe pulmonary impairments were 
referred to the department of Pulmonary medicine 
for further management. FEV1, FEV1/FVC, PEFR, 
FEF25%-FEF75% in the cases show a substantial 
reduction in their values as opposed to their predicted 
values indicating a greater influence of the ambient air 
pollution on the lung functions, both the smaller airways 
and larger airways.

By virtue of induction in the groups based on 
feasibility and compliance and the time period for 
the undergraduate MBBS student we could get this 
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distribution only. Hence it could seem as age being 
an important implicator in the responses though we 
consider it due to the fact of ambient air pollution.

Our study stated that the auto rickshaw drivers 
who were exposed to inhalation of dust and automobile 
exhaust for more than 8 hours per day for the duration 
of at least 1 year have increased likeliness to develop 
the disease. The study also showed that smoking affects 
FEV1 significantly. Also significant reduction in PEFR 
was found in smokers when compared to non-smoking 
three wheeler auto rickshaw drivers of Puducherry region 
[Table1]. The results are similar to the previous study 
conducted in traffic policemen in Puducherry, which 
showed reduction in FVC, FEV1, PEFR, MMEF. In 
addition to PEFR, our study also showed decreased FVC, 
FEV1, FEV1/FVC in smokers when compared to non-
smokers, but the difference is not statistically significant. 
This may be attributed to the sample size. With higher 
sample size statistical significance may be obtained.

A study by balashanmugam et al (6) states that the 
percentage of autorickshaw drivers was around 11% in 
Puducherry in 2009. The study also takes the percentage 
of other type of drivers and quantifies the ambient air 
pollution. Hence this being an occupational hazard does 
significantly contribute to the morbidity of the said group 
of subjects and thence their effects on the PFT. Our study 
was aimed at observing the responses pertaining to the 
effects of air pollution based on their work nature and 
duration mainly. Hence it does not necessarily imply or 
attribute the effects only due to smoking.

Also the age and duration of driving in the smokers 
were more when compared to non smokers, which could 
have acted as confounding variable.

Auto rickshaw drivers being engaged with their 
daily routine (driving) during most hours of the day lead 
to practical difficulties in recruiting them to the study. 
And this is the major limitation of our study.

Conclusion
Our study showed significant reduction in Peak 

Expiratory Flow Rate in smokers when compared to non-
smokers among three wheeler auto rickshaw drivers of 
Puducherry region. Further studies with a bigger sample 
size may help to demonstrate significant difference in 
other spirometric parameters, between smoking and non 
smoking autorickshaw drivers.
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Abstract
Background: One of the most common stress on human body is exercise. It places a major demand on the 
cardiopulmonary system. The most practical test of assessing the respiratory function is spirometry. The 
present study was carried out to know the effect of acute excercises on pulmonary function test in 90 1st 
year M. B. B. S. students (M=46, F=44). The changes in PFTs before and after acute exercise of 6 minutes 
(Harward’s step test) of those students were recorded. Results were analyzed using paired and unpaired t-test

Results: No significant changes were observed in all the four groups before and after exercise in males. 
However the post exercise values of FVC and VC were reduced than the baseline values in overweight and 
obese females (p < 0.01).

Conclusion: Acute exercise did not significantly affect the respiratory parameters. However the BMI of 
the individual may significantly influence the ventilatory response to acute exercise in otherwise healthy 
individuals.

Keywords: Pulmonary function, Harward’s step test, Acute exercise.

studies had explored the effect of acute exercise on 
pulmonary function tests in normal individuals and 
they had revealed controversial results. Though the 
association of gender and anthropometric indices on lung 
functions have been well established3, 4, their influence 
on the exercise induced changes on pulmonary function 
tests in young healthy individuals have received less 
attention. Hence the present study was undertaken to 
study the effect of acute exercise on pulmonary function 
test of first year M. B. B. S. students.

Materials and Method
A total of 90 students comprising of 46 males 

and 44 females in the age group of 18-20 years were 
recruited for this cross sectional study by simple random 
sampling, from the first year medical students of SKIMS 
medical college.

Exclusion criteria:

●	 Smokers

●	 Students with recent respiratory tract infections

●	 History of allergy, bronchial asthma

Introduction
Exercise is a stressful condition which produces 

a marked change in body functions and lungs are 
no exception. 1The cardiovascular and respiratory 
mechanisms operate in an integrated fashion to meet 
the oxygen demands of the tissues during exercise. 
Exercise testing is a non-invasive tool to evaluate the 
cardiopulmonary response to stress under carefully 
controlled conditions. The ventilatory capacity of a 
healthy individual often exceeds the demands even 
during strenuous exercises. 2 Despite this enormous 
reserve, the ventilatory response to exercise may become 
constrained in obese individuals with normal lungs. 
Extensive research has been done on various aspects 
of pulmonary function tests, but surprisingly very few 
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Informed consent was obtained from all the study 
participants after clearly stating the purpose of study to 
them. A detailed medical history was taken, followed 
by general and systemic examination. The participants 
were instructed to wear light clothing during their 
exercise sessions. Weight (in kilograms) and Height (in 
centimetres) were measured. Body Mass Index (BMI) 
was calculated as the ratio of weight and square of Height 
in meters, using Quetelet Index. The study participants 
were divided into four subgroups based on their body 
mass index (BMI) in both the genders as:

Group 1–BMI < 18.5 (Underweight)

Group 2–BMI-18.5-24.9 (Normal)

Group 3–BMI-25.0-29.9 (Overweight)

Group 4–BMI ≥ 30 (Obese)

Pulmonary function tests were measured using a 
computerised spirometer. Subjects were asked not to 
have heavy meals just before this test because a full 
stomach may prevent lungs from full expansion and were 
asked to wear loose clothing to prevent any restriction of 
movements.

The procedure was explained and demonstrated to 
them at the outset and subjects were asked to make at 
least three acceptable manoeuvres and the best of the 
three trials was selected for reporting. The following 
variables were measured–Vital capacity (VC), Forced 
vital capacity (FVC), Forced Expiratory volume in 1st 
second (FEV1), FEV1/FVC ratio (FEV1%) and Peak 
expiratory flow (PEF) at rest and the basal readings were 
noted. After basal recordings, subject was allowed to do 
exercise i.e. Harvard’s step test for 6 minutes. The post-
exercise readings of forced expiratory spirograms and 
PEFR were recorded immediately after exercise. Three 
readings were taken each time and the average was 
calculated. Mean and standard deviation were calculated.

One way analysis of variance was used for the 
comparison of the respiratory parameters within various 
groups of BMI in both the genders at rest. Student 
unpaired ‘t’ test was carried out to test the significance 
of mean between males and females at rest. Student 
paired’ test was carried out to test the significance of 
mean before and after acute exercise in both the genders. 
Statistical software SPSS 16 version was used for the 
analysis of the data. p < 0.05 was considered to be 
statistically significant.

Results
A total of 100 students were recruited for this cross 

sectional study, comprising of 50 males and 50 females. 
Ten students were excluded from the study as they 
refused to as they did not meet the study criteria. Table 1 
shows the baseline characteristic of the study participants 
before exercise. All the respiratory parameters other than 
FEV1% were significantly higher in males compared to 
the females (p < 0.001). Table 2 shows the respiratory 
parameters before and after acute exercise within the 
groups in males. Intergroup comparison of the resting 
values, revealed that VC, FEV1, FVC and PEF were 
significantly lower in groups 1 (underweight), 3 
(overweight) and 4 (obese) compared to group 2 (normal) 
(p< 0.001). No significant changes were observed in 
the respiratory parameters after exercise in all the four 
groups. Table 3 shows the respiratory parameters before 
and after acute exercise within the groups in females. 
Intergroup comparison of the resting values, revealed 
that VC, FEV1, FVC and PEF were significantly lower 
in groups 1 (underweight), 3 (overweight) and 4 (obese) 
compared to group 2 (normal) (p< 0.001). However 
intragroup comparison of the pre and post exercise 
values revealed that FVC was significantly reduced in 3 
(overweight) group after exercise and VC was reduced 
in 4 (obese) group after exercise (p < 0.01).

Table 1: Baseline characteristics of the study participants

Gender n BMI VC FEV1 FVC FEV1% PEFR
Male 46 22.48±3.55 3.22±0.84* 3.30±0.70* 3.47±0.80* 97.52±3.47 6.72±1.72*

Female 44 24.02±3.25 3.14±0.80 3.03±0.77 3.14±0.79 96.22±3.58 6.24±1.67

Values are expressed as mean ± S. D, *p < 0.001–Between males and females
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Table 2: Comparison of respiratory parameters before and after acute exercise within groups in males

Parameters Exercise Group 1 
Underweight

Group 2 
Normal

Group 3 
Overweight

Group 4 
Obese 

VC
Before 2.51 ± 0.39* 4.12 ± 0.49 3.03 ± 0.52* 2.03 ± 0.08*
After 2.51 ± 0.38 4.15 ± 0.52 3.03 ± 0.52 1.95 ± 0.09

FEV1
Before 2.52 ± 0.39* 3.95 ± 0.50 2.94 ± 0.50* 2.01 ± 0.07*
After 2.57 ± 0.48 3.97 ± 0.48 2.93 ± 0.50 1.85 ± 0.16

FVC
Before 2.57 ± 0.35* 4.05 ± 0.48 3.09 ± 0.52* 2.04 ± 0.07*
After 2.66 ± 0.51 4.09 ± 0.49 3.03 ± 0.52 1.97 ± 0.15

FEV1% Before 97.40 ± 2.88 97.48 ± 2.69 94.84 ± 3.98 98.67 ± 2.31
After 94.60 ± 4.28 96.65 ± 1.66 96.84 ± 3.37 94.00 ± 1.00

PEFR Before 5.41 ± 0.48* 8.27 ± 1.08 6.16 ± 1.23* 3.89 ± 0.15*
After 5.48 ± 0.42 8.33 ± 1.03 5.84 ± 1.49 3.95 ± 0.15

Values expressed as mean ± S. D, * p < 0.001 (Intergroup comparison at rest)

Table 3: Comparison of respiratory parameters before and after acute exercise within groups in females

Parameters Exercise Group 1 Group 2 Group 3 Group 3

VC
Before 2.32 ± 0.23* 3.40 ± 0.31 2.49 ± 0.47* 1.96 ± 0.24*
After 2.44 ± 0.19 3.44 ± 0.34 2.47 ± 0.48 1.81 ± 0.21#

FEV1
Before 2.10 ± 0.27* 3.28 ± 0.33 2.49 ± 0.47* 1.75 ± 0.11*
After 2.11 ± 0.23 3.35 ± 0.32 2.40 ± 0.49 1.68 ± 0.19

FVC
Before 2.15 ± 0.25* 3.41 ± 0.35 2.52 ± 0.49* 1.79 ± 0.80*
After 2.18 ± 0.24 3.42 ± 0.33 2.45 ± 0.51# 1.72 ± 0.22

FEV1%
Before 97.00 ± 3.06 95.66 ± 3.49 97.53 ± 4.23 97.33 ± 2.30
After 96.44 ± 2.58 96.92 ± 2.50 98.06 ± 2.53 97.33 ± 2.08

PEFR
Before 4.71 ± 0.97* 5.57 ± 1.01 4.95 ± 0.92* 3.89 ± 1.45*
After 4.76 ± 1.33 5.61 ± 0.98 4.67 ± 0.84 3.97 ± 1.85

Values expressed as mean ± S. D, * p < 0.001–Intergroup comparison of resting values 
# p < 0.01–Intra group comparison of pre and post exercise value

Discussion
The present cross sectional study aimed to study 

the influence of exercise on pulmonary function tests 
in young healthy individuals. The baseline values of 
the respiratory parameters between the genders showed 
a significant statistical difference, with males showing 
the higher values. These results are supported by other 
studies and could be explained with the greater muscular 
strength in males. A comparison of the respiratory 
parameters before exercise between the various groups 
of males and females, revealed a statistically significant 
influence of body mass index on the pulmonary function. 
Individuals with a normal body mass index had a 
significantly higher values compared to the underweight, 
overweight and the obese individuals. However there 
was no change in FEV1 %. These results are consistent 
with the results of Wannametheeet al. 5These results 

specify a restrictive mode of impairment in overweight 
and obese individuals. Further the increased body fat 
percentage, mechanical restraint to the movement of 
abdomen and thorax and increased airway resistance in 
overweight and obese individuals, could explain these 
results. Poor respiratory muscle strength could contribute 
to lower values of the respiratory parameters in the 
underweight individuals as suggested by Muralidhara 
DV6. Considering the effect of acute exercise, overall 
no significant change was observed in the respiratory 
parameters after exercise in males and the underweight 
and normal females. These results are consistent with the 
results of Chen Y et al who did not observe any significant 
changes in the post exercise values7. However this was 
in contrast to the findings of Ikram MH, who showed 
that release of catecholamines during exercise, cause a 
significant rise in FEV1 after exercise in both the sexes8. 
Lakshmi PVV studied the cardiopulmonary changes 
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with exercise in adolescents and observed an increase in 
FEV1, but without any changes in FVC. It has also been 
reported that mild and moderate exercise do not produce 
a significant alteration in the pulmonary function tests in 
young individuals9. In females, a significant reduction 
was observed in FVC and VC after acute exercise in 
individuals with a higher body mass index. However 
Faria AG et al studied the effect of exercise test on 
pulmonary function of obese adolescents and reported 
that body fat distribution influence the resting values 
more than the changes after exercise10. A decrease in 
lung volumes in persons with higher body mass index 
appears to increase respiratory resistance, contributing 
to exercise induced reduction in FVC in these subjects 
as observed by Kaplan et al11. This reduction being 
significant only in the females could be explained by the 
fact that they have lesser respiratory muscle strength and 
therefore prone for a greater reduction of lung volumes 
and flow rates. This again coincides with the results of 
Soundariya K et al. 12

Conclusion
The results of the present study indicates that 

pulmonary function tests are not altered with acute 
exercise in normal individuals, however exercise induced 
changes may be significantly influenced by higher body 
mass index and respiratory muscle strength. This shows 
that enormous ventilatory reserve in an individual 
with normal lungs could be compromised due to many 
factors like obesity. Although the beneficial effects of 
continuous physical training has proven effects, more 
research has to be done to explore the beneficial effects 
of acute exercise and its effectiveness as a screening tool 
in assessing the functional capacity of the lungs.
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Abstract
Introduction: Diabetes mellitus (DM) is a group of metabolic diseases. It is associated with well known 
complications linked to either microangiopathy, macroangiopathy or a combination of both. Some studies 
found that there were changes in respiratory system or pulmonary functions in diabetes so this study was 
planned to see the effect of type 2 DM on pulmonary functions.

Materials & Method: The present study was undertaken in two groups. Hundred male individuals were 
included in the study with each group comprised of 50 individuals. For pulmonary function tests we used 
computerized Spirometer Statistical difference between the data obtained in various groups was evaluated 
by z test.

Observations: Reduction in FVC-Forced vital capacity reduction is statistically significant. FEV1-reduction 
is statistically significant. FEV1/FVC (%) reduction is statistically significant.

Conclusion: So it is always better to detect the respiratory damage in diabetes patient at an early stage to 
prevent the further complications

Keywords: FVC, FEV1, Males, Type 2 DM

secretion. In the other, much more prevalent category 
type 2 diabetes the cause is a combination of resistance 
to insulin action and an inadequate compensatory insulin 
secretory response. 3, 4, 5

The severity of metabolic abnormality can progress, 
regress or stay the same. Diabetes mellitus has been 
appropriately labeled a silent killer. It is associated 
with well known complications linked to either 
microangiopathy, macroangiopathy or a combination 
of both, such as diabetic nephropathy, neuropathy, 
retinopathy, cataracts, coronary artery disease, cerebro-
vascular disease, diabetic cardiomyopathy, peripheral 
arterial disease etc. 6, 7

Some workers found that there were changes in 
respiratory system or pulmonary functions in diabetes1-2. 
Therefore it was planned to study the effect of type 2 
DM on pulmonary functions.

Materials and Method
The present study was undertaken in two groups. 

Hundred male individuals were included in the study 
with each group comprised of 50 individuals.

Introduction
The earliest mention of diabetes like illness 

characterized by Polyuria can be traced to Egyptian 
papyrus dating back to around 1550 BC. 1

Diabetes was recognized as a disease entity in ancient 
Indian Ayurveda (the science of life and longevity) 
Diabetes mellitus (DM) is a group of metabolic diseases 
characterized by hyperglycemia resulting from defects 
in insulin secretion, insulin action or both. 2

The vast majority of cases of diabetes fall into two 
broad etio pathogenic categories. In one category, type 
1 diabetes, the cause in an absolute deficiency of insulin 
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Group-I included type 2 DM male patients an oral 
antidiabetic drugs. Group-II included Nondiabetic male 
subjects of same age.

Male subjects, aged between 40 to 65 years with 
and without history of taking oral antidiabetic drug were 
included in the study.

Male subjects with history of smoking and alcohol, 
history of any respiratory disorder, high blood sugar 
levels were excluded from the study. Estimation of 
blood sugar level was done by GOD-POD Method by 
Erba Autoanalyser

For pulmonary function tests we used computerized 
Spirometer–Schiller Cardiovit AT-10 spirometer. All 
the subjects were made familiar with the instrument and 
procedure for performing pulmonary function tests. The 
data of the subject as regards to the name, age height 
weight, sex etc. was fed to the computerized spirometer. 
The tests were performed in standing position. The 
subject was asked to take deep full inspiration which 
was followed as much rapid and forceful expiration as 
possible in the mouthpiece of the spirometer.

Three consecutive readings were taken and best 
among three was selected and noted. One single 
expiratory effort gives readings about many parameters. 
Following parameters were selected for the study-
Forced vital capacity (FVC) Forced expiratory volume 
in one second.

Three consecutive readings were taken by allowing 
the rest for 10 minutes between each effort and best 
reading was selected and noted. Then the data of 
observation for all the parameters was statically analyzed 
by calculating mean and standard deviation.

Statistical difference between the data obtained in 
various groups was evaluated by z test and P value < 
0.05 was considered as statistically significant.

Observations and Results: FEC, FEV1 and 
FVC (%) in control and study group

Cases Mean 
ISD

Control 
Mean ISD

Z 
Value P Value

FVC (Liter) 2.56+0.99 2.99+0.69 2.53 <0.05
FEV1 (Liter) 1.89+0.56 2.52+0.49 5.99 <0.0001
FEV1/FVC (%) 65.45+16.87 79.89+7.37 5.54 <0.0001

Reduction in the following parameters was 
statistically significant in the study group. FVC-Forced 

vital capacity reduction is statistically significant. FEV1-
reduction is statistically significant. FEV1 /FVC (%) 
reduction is statistically significant.

Table 1: Comparison of forced vital capacity (FVC) 
in study group and control

FVC 
(Lit)

Cases Control
Z Value P ValueMean+SD 

(n=50)
Mean+SD 

(n=50)
Predicted 3.13+0.39 3.19+0.35 0.78 >0.05
Best 2.56+0.99 2.99+0.69 2.53 <0.05

FVC reduction is statistically significant in the study group

Table 2: Comparison of forced expiratory volume 
(FEV1)

FEV1 
(Lit)

Cases Control
Z Value P ValueMean +SD 

(n=50)
Mean + SD 

(n=50)
Predicted 2.31 + 0.31 2.34 + 0.27 0.39 >0.05
Best 1.89 + 0.56 2.52.+ 0.49 5.99 <0.0001

FEV1 reduction is statistically significant in the study group

Table 3: Comparison of forced expiratory volume 
(FEV1)/forced vital capacity (FVC)

FEV1/
FVC (%)

Cases Control
Z Value P ValueMean+SD 

(n=50)
Mean+SD 

(n=50)
Predicted 77.89 + 2.45 77.19 + 2.18 1.51 >0.05

Best 65.45 + 
16.87 79.89 + 7.37 5.54 <0.0001

Table showed decrease in FEV1 /FVC (%)in the study group

Discussion
Forced vital capacity (FVC) measures the amount of 

air one can exhale with force after one inhales as deeply 
as possible.

The FVCs serve little purpose as an independent 
measures of pulmonary function, they can be of much 
value when considered in conjunction with the results 
of other tests. FVC is an indirect measure of the flow 
and resistive properties of the lung. In obstructive lung 
disease-ration of FEV1 /FVC is generally reduced with 
reduced FVC.

In restrictive lung disease–FVC is generally reduced 
with preservation or an increase in FEV1 /FVC. In 
patients with restrictive lung disease the FVC will be 
smaller because the amount of air that can be forcefully 
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inhaled or exhaled from the lung is smaller to start with 
because of the disease.

FVC reduction is statistically significant. Similar 
results were found by-

Hsin–Chiesh, yeh8. Augusto et al.9 As the FVC 
reduction is statistically significant restrictive pathology 
can be considered as possible cause for small vital 
capacity. Probable causes of reduced lung capacity may 
result from abnormal collagen formation as well as 
connective tissue breakdown.

Forced expiratory volume in one second is the 
amount of air that is forcefully exhaled in the first 
second of FVC test. In general it is common in healthy 
individuals to be able to expel 75%-80% of their vital 
capacity in the first second of the FVC test. FEV1 
manifests overall airway status of the bronchopulmonary 
tree during expiration. Hence FEV1 is a pulmonary 
function value that is highly diagnostic of obstructive 
diseases that is if an individual’s FEV1 is low compared 
to the predicted FEV1 in the normal population, the 
individual may have an obstructive lung disease. FEV1 
reduction is statistically significant. Similar results were 
found by Augusto et al. 9 M. Sandler et al. 2

As FEV1 reduction is statistically significant we 
can suspect the presence of obstructive pathology in 
the study group. Probable cause of reduced FEV1-This 
decrement in lung function after the development of D. 
M. postulates that mechanisms involved in the insulin 
resistant state contribute to the diminished lung function 
in the subjects.

FEV1 /FVC (%) indicates what percentage of the 
total FVC was expelled from the lungs during the first 
second of forced exhalation. This is called FEV1% This 
gives an idea about overall resistance to air movement 
from the lungs and expiratory power for forceful 
expiration.

If the individual being tested displays a low FEV1 
and FEV1 /FVC (%) is low, then the clinician should 
suspect the presence of obstructive pathologies. In 
patients with restrictive lung disease the FEV1 will 
be lower than predicted normal values and so will the 
FVC. Since both of these values may equally be affected 
in restrictive disease, FEV1 /FVC (%) may well be 
calculated to be between 85% to 100% normal.

Hence in restrictive disease, one should look closely 
at FEV1 /FVC (%) is 85 % or greater then a restrictive 

pathology may be suspected. FEV1 /FVC (%) reduction 
is statistically significant. Similar results were found 
by-Sreeja L. K. et. al. 3 We can suspect presence of 
obstructive pathology in study group. Probable causes 
of reduced FEV1 /FVC (%) may be related with poor 
mechanical properties of the lung viz. lung compliance 
and elastic recoil of the lungs.

Probable causes of reduced pulmonary functions in 
this study are as follows decrease in FEV1 /FVC (%)-
may be related to poor mechanical properties of the 
lung viz. lung compliance and elastic recoil of lungs. 
3 The reduced lung capacity may result from abnormal 
collagen formation as well as connective tissue 
breakdown. 3 The thickening of alveolar wall due to 
increased amount of collagen elastin basal lamina results 
in microangiopathy.10,11,12

So it is always better to detect the respiratory 
damage in diabetes patient at an early stage to prevent 
the further complications.
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Abstract
Gender related differences in respiratory disorders have been documented. Respiratory disorder are seen 
in exposure to various types of occupational health hazards such as gases, fumes, inorganic and organic 
dusts which have risk factors in developing occupational lung diseases. Workers engaged in building and 
construction work are at risk of developing impaired lung function due to exposure to high level of dust 
generated at the construction site.

Aim: The aim of the study is to assess the gender related differences in pulmonary function test due to 
exposure at construction site to dust particle.

Materials and Method: The pulmonary function test was studied in 110 female construction workers and 
110 male construction workers. The subjects were matched for age, height and weight. The Forced Vital 
Capacity (FVC) measured by simple spirometer and Peak Expiratory Flow Rate (PEFR) by Wright, peak 
flow meter and results were compared by Student’s unpaired t test.

Results: the pulmonary function tests show significant decrease in observed FVC in female and male workers 
in group 3, 4 & 5, and %FVC in female worker in group 4 & 5 while in male worker in group 3, 4 & 5.

Significant decrease in PEFR in construction workers (female in group 4, 5, and in male 2, 3, 4, 5) in % 
PEFR in construction workers (female in group 3, 4, 5and male in group 2, 3 4, 5). Obstructive type of lung 
impairment was seen in female construction worker after 9years while in male worker before 9 years and 
development of restrictive type of lung impairment was observed in female after 15years and in male after 
9 years.

Conclusion: Based on the results of the present study it may be concluded that male construction worker 
develop early impairment of pulmonary function in comparison to female construction workers.

Keywords:, FVC, %FVC, PEFR, %PEFR.

irritate and set up an inflammatory reaction. Healing of 
this inflammation causes fibrosis leading to defective 
oxygen diffusion and impaired lung function. (6) Cement 
dust initially causes mucous hyper secretion, followed 
by lung function impairment, chronic obstructive lung 
disease, restrictive lung disease, pneumoconiosis etc.(6,7)

In the workers exposed to a wide variety of organic 
dust, all men were more likely to exhibit early symptoms 
than women. (8) Gender differences in mortality rates for 
COPD is lower in women than in men. (9) Of India’s 
30 million construction labour, about half are women 
and account for 51% of total construction labour.(10) All 

Introduction
Gender differences in airway behavior and in 

the clinical manifestations of airway disease occur 
throughout the human lifespan.(1-5) Dust particles which 
are inhaled at construction site, lodges in the lung 

Corresponding Author: 
Neera Goel 
House Number-31, Sector-6, Chiranjeev Vihar, Post 
Office Kavi Nagar, Ghaziabad. 201002 
e-mail: neera.goel15@gmail.com

10.5958/2320-608X.2019.00159.8



150  International Journal of Physiology, October-December 2019, Vol.7, No. 4

construction sites produce dust, classified as PM-10.(11) 
In occupational respiratory diseases, spirometer is one 
of the most important diagnostic tool for the diagnosis 
and prognosis of the diseases and describes the effect of 
restriction or obstruction on lung function.(12)

The aim of the study is to assess the effect of 
construction site dust exposure on lung function of 
female and male workers and also see gender related 
differences in pulmonary function test by exposure of 
construction site dust particle.

Material and Method
This is the descriptive comparative study, undertaken 

in 220 healthy (female and male) worker in construction 
We have collected data of total number of 500 (male + 
female)workers. Out of them 110 were female and 110 
male fit for the study, Contrl data was obtained from age 
matched 220 healthy male and females not engaged in 
construction work. Subject’s age ranges from 26 years 
to 50 years which were divided in following age groups-
group 1 =26-30 years, group 2=31-35 years, group 3=36-
40 years, group 4 =41-45 years, group 5=46-50 years. In 
each group the duration of job was noted. Group 1=5 
years, Group 2=9years, Group 3=15 years, Group 4=20 
years and Group 5=25 years of job. In group 1number of 
cases (n) was =22, group 2 n=20, group 3 n=22, group 
4 n=24, group 5 n=22 and equal number of control were 
taken for each subgroup.

Inclusion criteria-Subjects willing to participate in 
study and working in building construction throughout 
the year.

Exclusion criteria-Subjects with clinical 
abnormalities of vertebral column and thoracic cage, 
anemia, diabetes mellitus, hypertension, pulmonary 
tuberculosis and any abdominal or chest surgery were 
excluded from study.

The pulmonary function test, Forced Vital Capacity 
(FVC) was recorded by simple spirometer and Peak 
Expiratory Flow Rate (PEFR) with the help of Wright 
peak flow meter. Parameter taken in to account are 
observed FVC & PEFR, percent predicted (%) FVC and 
percent predicted (%) PEFR.

Subject’s pulmonary status is diagnosed with 
restrictive impairment, based on the Forced Vital 
Capacity value below 80% of predictive value and 
diagnosis of obstructive impairment was based on a 
Peak Expiratory Flow Rate (PEFR) value below 75% 
of predictive value. (13) The subjects with Forced Vital 
Capacity value below 80% and Peak Expiratory Flow 
Rate (PEFR) value below 75% of predictive value were 
labeled as subjects with combined lung impairment. (13)

Statistical analysis =The data were analyzed by 
using the Statistical Package for Social Sciences (SPSS) 
version 10.0 programs for Windows. Unpaired Student’s 
t-test, was applied. p<0.05 was considered as significant.

Results
The anthropometric data for the study female and 

male workers at construction site is represented in Table 1. 
The female and male construction workers were matched 
for age, height and weight with respective control.

Table 1A: Anthropometric data for the study female and male workers at 
construction site compared with control

Group
Exposed/

Non 
Exposed

Age (in 
years) Height (cm) Weight (Kg)

Exposed/
Non 

exposed
Age (years) Height (cm) weight (Kg)

Group-1
n= 22

Female 
construction 
workers

Mean=28.1
SD +1.24
P>0.05

Mean=152.2
SD +2.76
P>0.05

Mean= 50.5
SD +2.03
P>0.05 

Male 
construction 
worker

Mean=28.32
SD+2.31
p>0.05

Mean=162.8
SD+1.65
p>0.05	

Mean=57.6
SD+1.89
p>0.05

Control 
female 

Mean=27.8
SD +1.45

Mean=154.1
SD +2.99

Mean=55.6
SD +1.55

 Male 
control 

Mean=27.3
SD+ 1.26

Mean=163.2
SD+1.48

Mean=58.35
SD+2.45

Group-2
n=20

Female 
construction 
workers

Mean=32.2
SD +1.38
P>0.05

Mean=152.6
SD +2.29
P>0.05

Mean=53.4
SD +1.98
P>0.05

Male
construction
worker

Mean=34.35
SD+1.24
p>0.05	

Mean=165.1
SD+1.56
p>0.05

Mean=62.2
SD+1.97
p>0.05

 Female 
control

Mean=33.0
SD +1.51

Mean=154
SD +1.6

Mean=54.7
SD +1.9

Male 
control

Mean=33.35
SD+1.29

Mean=163.04
SD+1.58

Mean=62.75
SD+1.19
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Group
Exposed/

Non 
Exposed

Age (in 
years) Height (cm) Weight (Kg)

Exposed/
Non 

exposed
Age (years) Height (cm) weight (Kg)

Group-3
n=22

Female 
construction 
workers

Mean=37.6
SD+1.63
P>0.05

Mean=154.0
SD+2.16
P>0.05

Mean=54.0
SD+2.04
P>0.05

Male 
construction 
worker

Mean=38.5
SD+1.23
p>0.05

Mean=163.8 
SD+6.35
p>0.05

Mean=61.24 
SD+4.05
p>0.05

Female 
control

Mean=37.5
SD+1.5

Mean=152.8
SD+1.86

Mean=58.2
SD+1.91

Male 
control

Mean=37.5
SD+1.26

Mean=163.73
SD+3.85	

Mean=63.5
SD+5.4

Group-4
n=24

Female 
construction 
workers

Mean=42.7
SD+1.28
P>0.05

Mean=151.0
SD+2.07
P>0.05

Mean=51.1
SD+3.65
P>0.05

Male 
construction 
worker

Mean=43.25
SD+2.03
p>0.05

Mean=163.1 
SD+1.26
p>0.05

Mean=60.28
SD+3.36
p>0.05

Female 
control

Mean=43.4
SD+1.28

Mean=151.3
SD+1.85

Mean=62.2
SD+3.10

Male 
control

Mean=42.36
SD+1.29

Mean=164.2 
SD+2.25

Mean=63.5
SD+5.34	

Group-5
n=22

Female 
construction 
workers

Mean=48.0
SD+1.77
P>0.05

Mean=152.8
SD+3.18
P>0.05

Mean=51.7
SD+2.31
P>0.05

Male 
construction 
worker

Mean=47.29
SD+2.36
p>0.05

Mean=162.8 
SD+2.28
p>0.05

Mean=58.6
SD+3.23
p>0.05

Female 
control

Mean=48.2
SD+1.45

Mean=152.5
SD+2.50

Mean=62.2
SD+3.15

Male 
control

Mean=48.26
SD+1.28

Mean=163.2 
SD+2.23

Mean=60.2
SD+5.32

Values are mean ± SD. Sgnificance value (P < 0.05)

Table-2 shows the comparison of Forced Vital 
Capacity in different groups. In group 1 & 2, FVC in 
female construction workers are lower than the control. 
In group 3, 4&5 significant decrease in FVC & in group 
4 and 5 highly significant decrease %FVC is seen (below 
80%) i.e. suggestive of restrictive type of lung disorder, 

present in female construction workers with more than 15 
years of duration of work. In male construction workers 
FVC&%FVC is significantly decrease in group 3, 4 &5. 
Compared with female % FVC, in male construction 
worker group 3, 4 &5 is low (below 80%) suggestive 
of early development of restrictive type of lung disease

Table 2: Forced Vital Capacity, % FVC in all groups compared with their matched controls

Group /
Duration 
of work

FVC (ml)
Female 

construction 
worker

FVC (ml)
Female 
Control 

% FVC
Female 

construction 
worker

% FVC
Female 
control

FVC (ml)
Male 

control

FVC (ML)
Male 

construction 
worker

%FVC
Male 

control

%FVC
Male 

construction
worker

Group 1
5 years
n= 22

Mean 
SD t = 
p value

2333+225.76
0.83>0.05

2416
+199.14

92.8+9.26
0.144>0.05

93.4+8.3 3280+11
3080+50
1.55>0.05

97.35
+4.43

90.6+6.62
0.09>0.05

Group 2
9 years
n= 20

Mean 
SD t = 
p value

2201+223.71
1.67>0.05

2357
+80.66

89.4+8.46
1.58>0.05

94.8+3.3
3180+80 3000+70

1.43>0.05
96.3
+3.63

90.2+5.6
0.87>0.05

Group 3
15 years
n= 22

Mean 
SD t = 
p value

2026+158.32
3.89<0.05

2293
+58.5

85.9+7.46
3.53=0.05

96.1+1.57 3150+50
2730+70
3.88<0.001

93.15
+4.95

78.1+5.78
6.23<0.001

Group 4
20 years
n= 24

Mean 
SD t = 
p value

1731+212.69
5.81<0.001

2234
+127.55

78.25+9.3
4.74<0.05

93.1+4.46 3100+42
2100+50
4.57<0.001

90.35
+3.8

68.95+6.5
4.66<0.001

Group 5
25 years
n=22

Mean 
SD t =p 
value

1583+237.29
6.28<0.001

2178
+122.6

74.5+9.99
5.59<0.001

92.8
+6.17

2800
+90

2000+60
5.32<0.001

82.36
+40

62.35+55
3.66<0.001

Values are mean± SD. Significant (P < 0.05); highly significant (P < 0.001)
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Graph: 1 Showing comparison of % Force Vital Capacity among male and female construction workers. 
Male workers of group 3 show % FVC < 80%.

Table 3: Comparison of PEFR, %PEFR in groups based on duration of constructioin work in compared 
with their age matched controls

Groups

Observed PEFR (ml/sec) Percent predicted (%) PEFR

Female
Control 

Female 
Construction 

Worker

Male 
control

Male 
construction

worker

Female 
construction 

worker

Female
Control 

Male 
control

Male 
construction 

worker

Group 1
n= 22

Mean SD
t =p value

410
+37.6

387+39.25
0.12>0.05

846+19
820+16
1.84>0.05

93.5+8.24
0.5>0.05

85.3
+8.46

93.8+5
92.3+5.57
0.42>0.05

Group 2
n= 20

Mean SD
t =p value

428
+56.75

390+57.35
0.45>0.05

796+20
610+30
2.26
<0.05

84.5+11.9
1.32>0.05

86.2
+11.63

88.1
+4.2

78.0+8.9
8.52<0.001

Group 3
n= 22

Mean SD
t =p value

397
+13.45

336+38.8
1.87>0.05

770+60
550+12
5.26<0.001

72.8+9.5
1.33<0.05

86.7
+2.23

88.5
+5.6

67.1+11.2
9.89<0.001

Group 4
n= 24

Mean SD
t =p value

331
+34.82

285+40.36
2.51<0.05

700+45
490+20
6.21<0.001

66.6+12.3
2.42<0.05

79
+7.89

85+2.3
60.2+10.3
8.36<0.001

Group 5
n=22

Mean SD
t =p value

300
+38.1

251+46.7
2.06<0.05

600+40
350+50
5.28<0.001

58.5+9.2
3.18<0.05

69.3
+5.28

78+8.2
58.6+12.5
8.89<0.001

Values are mean± SD. Significant (P < 0.05); highly significant (P < 0.001).

Table-3 shows the comparison of Peak Expiratory 
Flow Rate, in different groups. In all the groups the 
observed PEFR and %PEFR in female and male 
construction workers were less than the control. In group 
1, 2 and 3, this decrease was not significant but in group4 
& 5 significant decreases in observed PEFR in female 
while in male construction worker significant decrease 
in group 2, 3, 4&5. In group 3, 4 and 5 statistically 

significant decrease were seen in % PEFR in female and 
in male from group 2. In group 3, 4 and 5, % PEFR below 
75% of predictive value is suggestive of obstructive type 
of lung disorder occurring after 9 years of exposure and 
becomes worse even more as years of exposure is more 
than 9 years. Males have more significant decrease in 
comparison to female construction worker which starts 
earlier than in females.
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Graph-2: Showing comparison of %PEFR among male and female construction workers.

Little john’s etal. Reported chronic bronchitis 
affected 17% of men but only 7% of women with 
wheezing in 9% of men and 3% women. (14) Walter and 
Richard reported significantly less FEV1 and FEF25-75 
in Indian women than in men. (15) Jaen et al. found a 
higher prevalence of chronic bronchitis in men (21%) 
than in women (2.7%) as well as a higher prevalence 
of dyspnea (men: 11.4%; women: 9.8%) with clinically 
significant airflow limitation in 10.4% of men compared 
to 4.1% of women. (16, 17, 18)

In textile industry significant differences was seen in 
FVC with women having better lung function than men. 
(19) Oestradiol administration has shown improvement in 
asthma symptoms and dyspnoea index scores. (20)

Similar gender difference in tobacco smokers is 
reported in form of effects on women’s pulmonary 
vasculature while in men it is their airways. (21) 
However, FEV1, FVC and FEV1/FVC% as a percentage 
of predicted are significant risk factors for mortality in 
both men and women. (22, 23)

Conclusion
The present study concluded that female and male 

workers at construction site shows decrease in FVC, 
%FVC, PEFR, %PEFR. and obstructive type of lung 
diseases develop early then long duration of work 
at construction site develops restrictive type of lung 
diseases. Male worker affected earlier in comparison to 
female construction worker.

Discussion
Gender differences in mortality rates for COPD 

lower in women than in men are reported for most 
industrialized countries. (9) Dust and cement particles 
inhaled are lodged in the lung causing lung irritation, 
mucus hyper secretion followed by lung function 
impairment, lung inflammation, chronic obstructive 
lung disease, restrictive lung disease, pneumoconiosis 
and so on. (6, 7, 13)

In this study, the pulmonary function tests show 
significant decrease in observed FVC in female and male 
workers in group 3, 4 & 5, and %FVC in female worker 
in group 4 & 5 while in male worker in group3, 4&5.

Significant decrease in PEFR in construction 
workers observed in higher duration of exposure to dust 
and cement particles in females has been reported in 
various studies measuring various respiratory variables. 
Similarly % PEFR in males was seen at lesser duration 
of exposure in contrast to female workers. Obstructive 
type of lung impairment was seen in female construction 
worker after 9years while in male worker before 9 
years and restrictive type of lung impairment in female 
after 15 years and in male after 9 years. There is early 
development of obstructive and restrictive disease in 
male construction workers in comparison to female 
construction workers. These finding are concordance 
with earlier studies.
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Abstract
Background: Patients with type-2 diabetes have increased risk of myocardial infarction associated with 
atherogenic dyslipidemia. The diabetic dyslipidemia is characterised by elevations of low density lipoproteins 
(LDL), triglycerides (TG) and decreased high density lipoproteins (HDL). Lipid particles in diabetic 
dyslipidemia patients are more atherogenic than in non-diabetic people. Therefore, lipid abnormalities in 
diabetes should be aggressively treated the at the earlier.

Objective: (a) To study the pattern of dyslipidemia in diabetic patients, and (b) To compare lipid profile among 
patients with poor glycaemic control and good glycaemic control patients. (c) To access cardiovascular risk 
status according to criteria of Adult treatment panel III of National Cholesterol Education Program (NCEP).

Material & Method: The present study was carried out at GMERS medical college, Patan Gujarat during 
period from July 2018 to December 2018. All patient was advised for 12-14 hours overnight fasting and 
blood samples were collected on next morning before breakfast for lipid profile, FBS, PPBS, HbA1C. 
Cardiovascular risk status was evaluated according to the criteria of Adult treatment panel III of National 
Cholesterol Education Program (NCEP).

Results: Out of 150 patients, 46 (30.6%) patients had good glycaemic control and 104 (69.4%) had poor 
glycaemic control. The patients with poor glycaemic control are at borderline to high cardiovascular risk 
status as determined by TG and LDL-C levels and serum cholesterol levels.

Conclusion: From the present study we can conclude that diabetic patients with poor glycaemic control are 
at higher cardiovascular risk according to serum cholesterol, LDL-C levels and TG levels. In addition to 
glycemic control, HbA1c can be utilized as a potential biomarker to predict dyslipidemia in type 2 diabetic 
patients

Keywords: Glycaemic control, HbA1c, Dyslipidemia, Cardiovascular risk.

by impaired carbohydrate metabolism with raised blood 
glucose as well as altered lipid and protein metabolism.1 
According to International Diabetes Federation, 41 
million diabetic patients were in India (2006) which will 
increase to 70 million in 2025. Majority of them are type 2 
diabetic patients. 2 Diabetes mellitus is ranked 7th among 
leading causes of mortality in developing nations.3 
Coronary heart disease, stroke, diabetic retinopathy, 
diabetic renal disease and neuropathy etc are major 
complication of diabetes. Impaired lipid metabolism 
are major contributors to these complications. 4 Patients 

Introduction
Diabetes mellitus (DM) is a group of metabolic 

diseases caused by peripheral insulin resistance or 
impaired insulin secretion or both. It is characterised 
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with type-2 diabetes have increased risk of myocardial 
infarction associated with atherogenic dyslipidemia. 5

The diabetic dyslipidemia is characterised 
by elevations of low density lipoproteins (LDL), 
triglycerides (TG) and decreased high density 
lipoproteins (HDL). Lipid particles in diabetic 
dyslipidemia patients are more atherogenic than in 
non-diabetic people. 6 Serum triglycerides, Very Low 
Density Lipoproteins (VLDL), cholesterol are increased 
at fasting and after meal. In post meal, Low Density 
Lipoproteins (LDL) remain high for longer period. 
HDL remain low in type-2 diabetes patients with 
central obesity. 3 On other end, Insulin resistance causes 
unrestricted lipolysis leading to increased fatty acid flux 
in liver and increased synthesis of hepatic triglyceride. 
Also decreased triglyceride clearance due to less activity 
of endothelial insulin dependent lipoprotein lipase. 1 
Also persistent hyperglycemia causes glycosylation of 
all proteins, especially collagen cross linking of arterial 
wall which leads to endothelial cell dysfunction and 
contributing further to atherosclerosis. 3 Therefore, lipid 
abnormalities in diabetes should be aggressively treated 
the at the earlier.

Various studies reported the existence of 
dyslipidemia in type 2 diabetes patients. 7, 8 In view of 
this study was caried out with objective to study pattern 
of dyslipidemia in type 2 diabetes mellitus patients 
attending out patients department of GMERS medical 
college in Patan, Gujarat.

Aims & Objective: (a) To study the pattern of 
dyslipidemia in diabetic patients, and (b) To compare 
lipid profile among patients with poor glycaemic control 
and good glycaemic control patients. (c) To access 
cardiovascular risk status according to criteria of Adult 
treatment panel III of National Cholesterol Education 
Program (NCEP).

Material & Method: This prospective cross-
sectional study was carried out at GMERS medical 
college, Patan Gujarat after approval from Institutional 
Ethics committee. All the diabetic patients between 30 
to 80 years who visited the diabetic clinic during period 
from July 2018 to December 2018 were included as study 
participants. An informed consent was taken from each 
patient. The patients with history of smoker, alcoholism, 
familial dyslipidemia, cerebrovascular disease, patients 
taking beta blockers and lipid lowering drugs were 
excluded from the study. Systemic examination and 

anthropometric measurements were done. All patients 
was advised for 12-14 hours overnight fasting and blood 
samples were collected on next morning before breakfast 
for following investigations:

•	 Lipid profile: Total cholesterol, TG and HDL-C 
were measured by “End point Biochemistry” 
method. The serum LDL-C concentration was 
calculated using the formula, “LDL-C = TC– (HDL-
C+TG/5) (mg/dl)”. The VLDL-C concentration was 
calculated from “TG/5” formula.

•	 Fasting blood glucose was measured by Glucose 
oxidase-peroxidase method. (Normal level: 70-110 
mg/dl).

•	 HbA1C was measured by ion exchange resin method 
(Normal: ≤7 %).

•	 Post prandial blood glucose (PP2BS). (Normal 
level: < 140 mg/dl).

The data was collected by predesign, pretested 
questionnaire. Diabetic patients were classified into 
2 groups according to their glycemic index. Total 46 
patients were having good glycaemic (HbA1c levels ≤7, 
group-1), and 104 patients were categorized as having 
poor glycaemic control (HbA1c levels > 7group-2). We 
evaluated the patients falling into desirable, borderline 
and high risk categories according to the criteria of Adult 
treatment panel III of National Cholesterol Education 
Program (NCEP) 9.

Statistical analysis: Data was entered in Microsoft 
office excels 2007 and analyzed with Epi info 7.1 
software. The values of parameters were given in mg/
dL. Comparison of qualitative variables was analyzed by 
Chi square test. A p-value less than 0.05 was considered 
significant was considered significant.

Result: Mean age, gender and duration of diabetes 
in between good glycaemic control and poor glycaemic 
control group were comparable (p value > 0.05).

Table 1: Comparison of mean age, gender and 
duration of diabetes between two groups.

Characteristics Good glycaemic 
control n=46

Poor glycaemic 
control n=104

p 
value

Age (year) 50.1 ± 4.70 51.1 ± 5.21 0.09
Duration of 
diabetes (year) 7.2 ± 2.08 8.1 ± 4.25 0.08

Male 31 (67.3%) 72 (69.2%)
0.12

Female 15 (32.6%) 32 (30.7%)
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Table 2: Shows cardiovascular risk status according 
to lipid profile of patients.

Cardiovascular risk status according to TG 
levels: Out of 150 diabetic patients 13 (8.7%) showed 
high risk TG levels. Another 68 (45.3%) and 69 (46.0%) 
patients had low and borderline TG level. Proportion of 
high cardiovascular risk status according to TG level 
was equal among both groups (8.7%) but borderline 
cardioascular risk status was significantly higher in 
patients with poor glycemic control (57.7%) as compared 
to good glycemic control (19.6%, p=0.001).

Cardiovascular risk status according to LDL-C 
levels: Out of 150 type-2 diabetic patients 43 (28.7%), 
71 (47.3%) and 36 (24.0%) patients had low, borderline 
and high risk LDL-C levels respectively. Out of 46 
patients with good glycaemic control 31 (67.4%) had 
low risk, 08 (17.4%) had borderline risk and 07 (15.2%) 
had high risk LDL-C levels. Out of 104 patients with 
poor glycaemic control, 12 (11.5%) had low risk, 63 
(60.6%) had borderline risk and 29 (27.9%) had high 
risk LDL-C levels. Therefore, proportion of borderline 
and high cardiovascular risk status was significantly 
higher among poor glycaemic control group according 
to LDL-C levels.

Table 2: Cardiovascular risk status according to lipid profile of patients

Lipids
Recommended 
level for adults 
with Diabetes

Cardiovascular 
risk

No. of total 
patients (%)

Good glycaemic 
control n (%)

Poor glycaemic 
control n (%) X2 & p value

TG
<200 mg/dl Low 68 (45.3) 33 (71.7) 35 (33.7)

X2 = 20.28
p = 0.001

200-399mg/dl Borderline 69 (46.0) 9 (19.6) 60 (57.7)
≥400mg/dl High 13 (8.7) 4 (8.7) 9 (8.7)

LDL-C
<100 mg/dl Low 43 (28.7) 31 (67.4) 12 (11.5)

X2 = 49.4
p = 0.001

100-129 mg/dl Borderline 71 (47.3) 08 (17.4) 63 (60.6)
≥130 mg /dl High 36 (24.0) 07 (15.2) 29 (27.9)

HDL-C
<35 mg/dl Low 88 (58.7) 33 (71.7) 55 (52.9)

X2 = 5.21
p = 0.07

35-45 mg/dl Borderline 38 (25.3) 08 (17.4) 30 (28.8)
>45 mg/dl High 26 (17.3) 05 (10.9) 21 (20.2)

Total cholesterol
<200 mg/dl Low 46 (30.7) 32 (69.6) 14 (13.5)

X2 = 49.2
p = 0.001

200-239mg/dl Borderline 36 (24.0) 8 (17.4) 28 (26.9)
≥240mg/dl High 68 (45.3) 6 (13.0) 62 (59.6)

Total 150 (100) 46 (100) 104 (100)

Cardiovascular risk status according to HDL-C 
levels: Total 88 (58.7%), 38 (25.3%) and 26 (17.3%) 
patients had low, borderline and high risk HDL-C levels 
respectively. There was no significant difference in 
cardio vascular risk between patients with poor glycemic 
control and good glycaemic control diabetes patients.

Cardiovascular risk status according to serum 
cholesterol levels: Out of 150 diabetic patients 46 
(30.75) had low risk and 36 (24.0%) had borderline TG 
levels, 68 (45.3%) had high risk Serum cholesterol level. 
Out of 104 diabetes patients with poor glycemic control, 
62 patients were categorized in high cardiovascular 
risk status according to cholesterol level which was 
significantly higher than patients with good glycaemic 
control (6, 13.0%).

Thus, it was observed that poor glycaemic control 
diabetes patients with high level of LDL and cholesterol 
level had higher cardiovascular risk and greater number 
of patients with poor glycaemic control had borderline 
cardiovascular risk TG levels.

Discussion
This study was carried out to evaluate cadiovascular 

risk status according to lipid profile of type 2 diabetes 
patients. The Diabetes complications and control trial 
(DCCT) suggested HbA1c as the gold standard of 
glycemic control. The level of HbA1c value ≤7.0% 
was appropriate for reducing the risk of cardiovascular 
complications10. Therefore, we categorized diabetic 
patients into 2 groups as per the HbA1c cutoff of 7.0%. 
Out of 150 patients, 46 (30.6%) patients had good 
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glycaemic control and 104 (69.4%) had poor glycaemic 
control. The patients with poor glycaemic control are at 
borderline to high cardiovascular risk status as determined 
by TG and LDL-C levels and serum cholesterol levels. 
TG, Cholesterol and LDL are well known risk factors 
for cardiovascular diseases. 11 High level of triglyceride, 
cholesterol, LDL-cholesterol and low HDL-cholesterol 
may be due to the lack of muscular exercise and increase 
calorie intake diabetes mellitus patients 12, 13.

Eid Mohamed, Mafauzy Mohamed et al14 analyzed 
211 type 2 diabetic subjects and reported 90 (43 %) were 
in the low risk group HDL-C groups, 65 (31 %) were in 
the borderline risk group and 6 (26 %) patients in the 
high risk group. Type 2 diabetic patients with low risk, 
borderline and high LDL–C level were 20 (10 %), 53 
(25 %) and 131 (62 %) respectively. Only seven (3 %) 
and 53 (25 %) patients had high and borderline TG level 
categories respectively but 151 (72 %) had a low risk TG 
level. Among the good glycaemic control patients, 84 
% and 16 % had low risk and borderline high TG level 
respectively. In patients with poor glycaemic control 
group the high, borderline high and low risk TG were 
observed in 3 %, 25 % and 72 % of patients respectively. 
It was reported that high risk TG was higher among poor 
glycemic control than good glycemic control patients. 
Shameem Ahmad Siddiqui et al 15 studied lipid profile 
among 1200 type-2 diabetes patients. Out of 1200, 
87.5% subjects had poor glycaemic control. These 
patients had higher total cholesterol, LDL-C and low 
HDL-C levels in blood. The percentage of patients with 
high LDL-C was 62.7% while raised HDL-C (>40mg/
dl) was seen in 67% patients. VLDL-C > 40 mg/dl was 
observed in 32.9% cases. Hypertriglyceridaemia and 
hypercholesterolemia were observed in 55% and 45.4% 
respectively.

Ram Vinod Mahato et al11 conducted study among 
294 type 2 diabetic patients. Patients with poor glycemic 
control had significantly higher value of TC (P=0.024), 
TG (P=0.030), LDL-C (P=0.011) as compared to the 
patients with HbA1c value ≤ 7.0%. Khan HA et al16 also 
studied impact of glycaemic control on lipid parameters 
among 3 groups: group 1, good glycaemic control 
(HbA1c6%-9%) and group 3, worst glycaemic control 
(HbA1c>9%). There was no significant differences in 
TG, cholesterol, HDL level in 3 groups but significant 
difference among three groups was not observed in 
LDL-C level. M Agarwal 17also reported that Proportion 
of dyslipidemia among uncontrolled diabetes patients 
(82.5%) was higher as compared to controlled or well-
treated diabetes group (71.8%).

Severity of dyslipidemia increases with increasing 
HbA1c value. Dyslipidemia and higher HbA1c are 
independent risk factors of CVD. Therefore, diabetic 
patients with dyslipidemia and elevated HbA1c can be 
considered as a high risk group for CVD. Improving 
glycaemic control can decrease the risk of cardiovascular 
events in diabetics. 18 It was estimated that a reduction 
in HbA1c for only 1% reduces myocardial infarction by 
14%, risk of microvascular complications by 37%, and 
diabetes-related deaths by 21%. 19

Limitation of Study: In present study, there was small 
sample size; so further research should be conducted in 
this direction with larger sample size.

Conclusion
From the present study we can conclude that 

diabetic patients with poor glycaemic control are 
at higher cardiovascular risk according to serum 
cholesterol, LDL-C levels and TG levels. There is 
a positive association between glycaemic control in 
diabetes patients and dyslipidemia. This indicates that 
HbA1c can be utilised as a potential biomarker to predict 
dyslipidemia in type 2 diabetic patients in addition to 
glycemic control.
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Abstract
Background: Obesity is an important yet the most neglected public health problem that has assumed 
epidemic proportions even in developing countries. Many simple anthropometric indices, including the 
body mass index (BMI), waist circumference (WC) are being widely used as markers to reflect obesity. In 
recent years, there has been growing interest in the utility of neck circumference (NC) in identifying people 
with obesity. This new index of upper body adiposity is quite easy to determine, does not require much body 
exposure, and is believed to correlate with other obesity indices.

Objectives: This study was undertaken with the purpose to find out the relationship of neck circumference 
(NC) with other anthropometrical indices.

Materials and Method: This cross sectional study was carried out over a period of six months among 192 
medical students. The participants were examined for various anthropometric parameters such as height, 
weight, and NC. BMI was calculated. The correlation between NC and other indices (BMI, weight WC) 
was assessed by calculating the Pearson’s correlation coefficient (r) and P > 0.05 was taken as statistically 
significant.

Results: Neck circumference (NC) positively correlated with BMI, weight and WC. The correlation was 
statistically significant (P < 0.001).

Conclusion: Our study revealed a positive and significant correlation between neck circumference (NC)and 
other anthropometric indices like BMI, weight and waist circumference (WC) in young medical students, 
indicating an increase in BMI, weight and waist circumference (WC) with an increase in neck circumference 
(NC) or vice versa.

Keywords: Neck circumference, Body Mass Index, Waist circumference, Obesity, Overweight.

groups.[1,2] A high prevalence of overweight and obesity 
has been observed in adolescent students as well which 
is increasingly becoming one of the most prominent 
conditions affecting them. [3] Overweight and obesity 
are known risk factors for non-communicable diseases 
such as cardiovascular diseases, hypertension, diabetes, 
cancer (breast, colon, and endometrial), osteoarthritis, 
and fractures. [2] High levels of fat deposit is associated 
with increased levels of free fatty acids which forms 
one of the causes for the metabolic abnormalities 
observed in obesity. [4]Many simple anthropometric 
indices, including the body mass index (BMI), waist 
circumference (WC) are being widely used as markers to 
reflect obesity or central obesity and to predict metabolic 
syndrome or other cardiovascular risks. [5] It has been 

Introduction
Obesity is an important yet the most neglected public 

health problem that has assumed epidemic proportions 
even in developing countries. Earlier thought to be 
a problem of developed countries, it has now become 
an important worldwide contributor to morbidity 
and mortality among all ages and socioeconomic 
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reported that upper body fat deposition is more harmful 
as compared to visceral fat deposition. [6] BMI is a useful 
measurement of overall obesity but for determining 
central obesity, WC, which demonstrates the existence of 
abdominal visceral fat more accurately, is applied. [5] The 
use of WC has some limitations. It requires convenience 
of proper temperature and removal of clothes which 
some people might not allow due to religious and cultural 
reasons. Also it may vary throughout the day based on 
whether the person has had meals. [7] In recent years, 
there has been growing interest in the utility of neck 
circumference (NC) in identifying people with obesity. 
This new index of upper body adiposity is quite easy to 
determine, does not require much body exposure, and 
is believed to correlate well with other obesity indices. 
[8-11] This study was undertaken with the purpose to find 
out the relationship of neck circumference (NC) with 
other anthropometrical indices in young adults.

Materials and Method
This cross sectional study was carried out over a 

period of six months (January 2018 to June 2018) in 
the department of physiology, SKIMS Medical College, 
Srinagar. The inclusion criteria was participants being 
medical students of first and second year willing to 
participate in the study. Students who were not willing 
to participate and those with history of thyroid disease, 
diabetes, Cushing’s syndrome, lymphadenopathy, 
dyslipidemia, kyphoscoliosis or any other disease were 
excluded from the study. The objectives of the study 
were explained to the students. The study consisted 
of 192 medical students (96 males and 96 females) in 
the age group of 18-22 years. After obtaining consent 
from each, the participants were examined for various 
anthropometric parameters such as height, weight, 
waist circumference (WC) and neck circumference 
(NC). Weight was measured using digital scale to the 
nearest 0.1 kg with only light clothing and height was 
measured, without shoes, to the nearest 0.5 cm while the 
students were standing with their head in the Frankfort 
plane with the heel, buttock and occiput against the 
wall. BMI was calculated as weight (in kgs) divided 
by the square of height (in meters) and was categorized 
according to WHO classification. Neck circumference 
was measured mid-way between mid-cervical spine and 
mid anterior neck, horizontally (just below the laryngeal 
prominence), using non-stretchable plastic tape. [12] 
It was recorded in centimeters (cm) with the subject 
looking straight ahead, shoulders down and relaxed, but 
not hunched. WC was measured in centimeter (cm) to 

within 1 mm that was taken horizontally in using plastic 
tape measure at midpoint between the costal margin and 
iliac crest in the mid-axillary line, with the participant 
standing and at the end of a gentle expiration.. Data was 
analyzed using computer software MS Excel. Results 
were expressed in mean ± standard deviation. Data was 
entered in SPSS version 20.0 and correlation analysis 
was done using Karl Pearson’s method and p >0.05 was 
taken as significant.

Results
Baseline characteristics of the study group are shown 

in table 1. All the characteristics are slightly higher in 
males except BMI which is slightly higher in females.

Table 1: Baseline Characteristics of the Study 
Group

S. 
No Variable Males 

(mean +SD)
Females 

(mean +SD)
Total 

(mean +SD)

1 Age 19.95 + 1.33 19.24 + 1.50 19.61 + 1.47

2 Weight (kg) 60.69 + 7.66 56.15 + 7.34 58.43 + 7.82

3 Height (m) 1.68 + 0.07 1.59 + 0.08 1.64 + 0.08

4 BMI 
(kg/m2) 21.53 + 2.65 22.01 + 2.59 21.77 + 2.62

5 NC (cm) 35.36 + 2.16 33.12 + 1.99 34.24 + 2.36

6 WC (cm) 74.21 ± 8.56 73.52 ± 8.01 73.93 ± 8.34

BMI: Body mass index, NC: Neck circumference, WC: Waist 
circumference

Correlation analysis showed that neck circumference 
(NC) positively correlated with BMI, weight and WC, 
indicating an increase in BMI, weight and WC with 
an increase in NC or vice versa. The correlation was 
statistically significant (P < 0.001) (Table 2)

Table 2: Correlation of neck circumference with 
BMI, weight and WC

S. No. Variable 
Neck Circumference

r p
1 BMI 0.369** >0.001
2 Weight 0.684** >0.001
3 WC 0.336** >0.001

**Correlation is significant at the 0.01 level

Discussion
The findings of our study show a positive and 

significant correlation between neck circumference (NC) 
and other anthropometric indices like BMI, weight and 
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waist circumference (WC) in young medical students. 
Our findings are supported by a Turkish study conducted 
among young university students in the age group of 18-
24 years. [10] The positive correlation between NC, BMI 
and WC has been established in elderly subjects (> 65 
years) by Yan et al. [13] Studies conducted among diabetic 
subjects have also shown a positive association between 
NC and other anthropometric parameters. [14,15,16]

Upper body fat distribution has been considered as 
a risk factor of cardiovascular disease. [17] and NC has 
been used as an index for such an adverse risk profile. [18, 
19]Although BMI, WC and W/H ratio are anthropometric 
indices commonly used in the diagnosis of obesity, there 
has recently been a gradual increase in the number of 
studies stating the use of neck circumference as a simple 
screening tool to identify overweight and obesity. BMI 
is a suboptimal marker for total body fat, and it cannot 
give precise information about body fat distribution. WC 
which is a better measure of visceral fat accumulation 
has a substantial association with NC as well as 
metabolic disorders and indices indicating visceral fat 
accumulation. [12, 16] Other procedures measuring body 
fat content and distribution such as ultrasound, computed 
tomography, magnetic resonance imaging, dual X-ray 
absorpsiometry, bioimpedance etc. are primarily used 
for research work and are quite costly. [8]The neck 
circumference is more accurate measure of central 
obesity (fat around the abdomen) than BMI because of 
the strong correlation between high neck circumference 
measurements and central adiposity. [12] Hence Neck 
circumference might serve as a useful screening 
instrument for obese/overweight individuals as it is 
easy to measure, inexpensive, non-invasive, and unlike 
waist circumference, does not vary throughout the day, 
is more practical and convenient during winter. [20] One 
limitation of our study is the lack of defined anatomical 
location for neck circumference measurement. Other 
limitations are cross-sectional nature of study with a 
small sample size.

Conclusion
Our study revealed a positive and significant 

correlation between neck circumference (NC) and 
other anthropometric indices like BMI, weight 
and waist circumference (WC) in young medical 
students, indicating an increase in BMI, weight and 
waist circumference (WC) with an increase in neck 
circumference (NC) or vice versa.
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Abstract
Objective: Study of changes in QTc interval with menstrual cycle in young adult female basketball players.

Method: Healthy young female adults in the age group of 18-22 years physicaly fit subjects were selected 
among general population. Sample size was 40. Parameters of ECG, QT interval, RR interval, QTc Interval 
were recorded during different phases of menstrual cycle.

Mean and Standard deviation was calculated.

Results: There was significant rise in QTc Interval recorded during menstrual phase

Conclusion: Women are at risk of developing ventricular arrhythmias during menstrual phase as compared 
to Proliferative and Secretory phase.

Keywords: Corrected QT interval (QTc), Ventricular arrhythmias, gonadal hormones.

for a wide range of life science applications. Since 
1988, Powerlab (also MacLab) systems have been 
used for data acquisition and analysis by the world’s 
best academic, government and private organizations. 
Powerlab systems combine software-controlled input 
of parameters, extensive signal conditioning options, 
variable sampling speeds and powerful real-time 
computations with the advantages of computer-based 
data display and analysis. They offer the functionality of a 
chart recorder, XYT plotter, digital voltmeter and storage 
oscilloscope in one compact unit. LabChart software, 
supplied with Powerlab systems helps in analysing the 
data. In the present study by using Powerlab Heart rate 
measurement, ECG recordings were done on subjects in 
supine posture.

Methodology: The study was conducted in 
the research laboratory, department of Physiology,. 
Informed and written consent was taken from the 
subjects who underwent the study with their own will 
and wish. Ethical clearence was taken from our institute.

Inclusion Criteria:

•	 Young healthy adults female subjects playing 
basketball in the age group of 18-22yrs

•	 Female with regular menstrual cycle

Introduction
Gonadal Hormones influence the cardiovascular 

system by affecting repolarization or via autonomic 
nervous system. Estrogen and Progesterone bring about 
changes in blood pressure, blood volume, heart rate 
and vascular tone. These hormnes have influence on 
ventricular extrasystole and arrythmias. (1, 2)

Aims &objective: Study of changes in QTc interval 
with mensrual cycle in young adult female basketball 
players.

Materials and Method: Healthy young female 
adults in the age group of 18-22 years physicaly fit 
subjects playing basketball were selected among general 
population. Sample size was 40. Parameters of ECG, QT 
interval, RRinterval, QTc interval were recorded during 
different phases of menstrual cycle.

Materials: AD instrument Powerlab (Model-
ML870, Serial#830-0732).

AD Instruments provides computer-based data 
acquisition systems for research and education. Powerlab 
data acquisition systems and choice of LabChart, 
LabTutor and LabAuthor software, provide outstanding 
data acquisition, display, analysis and authoring features 
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•	 Non obese BMI 18-22.9 kg/m2.
•	 Non smoker
•	 Non alcoholic
•	 Euglycemic
Exclusion criteria
•	 H/o Migraine, Diabetis Mellitus, Hypertension
•	 Any systemic illness
•	 Any Drug history
•	 Habitual disorders including smoking, alcoholism

Subjects were asked to lie down in supine position.

All subjects had regular mestrual cycle and none 
was taking any medication.

Baseline ECG was recorded: RR interval and QT 
interval were recorded. Corrected QT was recorded 
using formula QTc =QT/√RR. Recordings of ECG are 
made in Proliferative and Secretory.

And menstrual phase.

Statistical Analysis: Mean and Standard deviation 
was calculated. Data were tested for significance using 
ANOVA. Microsoft Excel and EPI-INFO package were 
used for data entry and statistical analyses respectively. 
Paired t-test was applied at 5% level to test the 
significance of changes in above parameters

Results
Table showing Changes in QTc interval with phases 

of Menstrual Cycle

Phase Mean S.D. 
Menstrual 428.65 36.17

Proliferative 407.12 18.65
Secretory 409.79 22.89

P value <0.05

QTc interval is more during menstrual phase as 
compared to Proliferative and Secretory phase.

Discussion
Gonadal hormones Estrogen and Progesterone 

increase muscarnic cholinergic activity.(4)

They also regulate Calcium uptake in cardiac 
muscle.(5, 8)

Estrogen levels are lowest in menstrual phase, 
there is increase in heart rate and reduced RR interval 
menstrual phase (6, 7)

QTc Interval is inversly prportional to RR Interval(3)

QTc Interval is more in mensrual phase than 
Proliferative and Secretory phase.

Conclusion
There is variation of QTc Interval with menstrual 

cycle. Women are at risk of developing ventricular 
arrhythmias during menstrual phase as compared 
to Proliferative and Secretory phase. Estrogen is 
cardioprotective hormone.
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Abstract
Background: Under normal circumstances, reaction to mental stress would be increase in heart rate. 
Fluctuation in the time intervals in the successive heart beat is assessed by Heart rate variability (HRV). 
Analysis of heart rate variability during acute mental stress throws light on autonomic regulation. Since 
Obesity is morbid condition leading to cardiovascular disorder, we intend to study the heart rate variability 
during acute mental stress in obese individuals.

Method and results: This is a Case-control study conducted on 60 male adults (30 obese and 30 non obese) 
between 18 to24 years. All the subjects underwent mental arithmetic stress task for 5minutes. Then they 
were investigated for HRV parameters before mental stress task and during mental stress by recording ECG 
in lead II.

Results: In the time domain variables of HRV, mean heart rate showed a statistical significant increase (p ˂ 
0.001) in both obese and non obese individuals, while RMSSD and SDNN showed a statistical significant 
(p˂ 0.001) decrease in obese individuals and non obese individuals did not show statistical significant 
change during the mental stress task. During mental stress task there was decrease in all the components of 
frequency domain of HRV in obese with decrease in LFnu being statistically significant (p= 0.002). Whereas 
in non obese individuals, there was statistical increase in LF nu (p ˂ 0.001) and LF/HF ratio (p ˂ 0.05).

Conclusion: To conclude, this study indicates that the short-term mental stress led to changes in autonomic 
regulation both in obese and non obese group, but there was autonomic dysregulation in obese group in the 
form of decrease in parasympathetic activity.

Keywords: Acute Mental Stress, Obesity, Heart rate variability.

Till date about different types of arithmetic 
manipulations of RR intervals have been used for

assessing autonomic activity 2. Analysing Heart rate 
variability (HRV) represents one of the most promising 
such markers. It is the fluctuation in the time interval 
between consecutive heartbeats and provides powerful 
means of observing interplay between sympathetic and 
parasympathetic nervous systems3.

From physiological point of view, a sympathetic 
dominance linked to increase in HRV may explain the 
relationship between stress and cardiovascular effects. 
Study by Shen B et al4 indicate stress is an independent 
risk factor for acute myocardial infarction. The increased 

Introduction
Mental stress is a huge problem that affects many 

physiological parameters in our body causing imbalance 
in homeostatic mechanism 1. No consensus about stress 
exists with respect to both definition and measurement. 
But our body responds to mental stress by increasing 
heart rate. We know that changes in heart rate are mainly 
depended on autonomic nervous system.
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risk may depend upon alteration in autonomic activity 
and reduction in vagal tone and HRV.

Obesity leads to whole spectrum of subsequent 
health problems. The major ones are cardiovascular, 
metabolic, orthopedic, gastroenterological, pulmonary 
and psychosocial

disorders. It has been proposed, and many 
experimental observations support the view, that the 
autonomic nervous system (ANS) plays an important 
role to maintain constant energy storage 5, 6. It has 
been shown that disturbances in the pattern of stress 
related neuroendocrine and autonomic responsiveness 
is considered to be one of the risk factors of the 
development of hypertension and other cardiovascular 
diseases 7, 8. Very few studies have been done on 
autonomic reactivity to mental stress in obese. Keeping 
this in mind, we intend to study the HRV parameters 
during acute mental stress in obese individuals and 
compare it with the normal weight individuals.

Materials and Method
This case control study was conducted in the 

department of Physiology, JSSMC. Mysuru, after 
approval from institutional ethical committee. A sample 
size of 60, 30 each in study and control group were 
included for the study based on the mean and standard 
deviations of the study done by Garafova et al9 with α 
error = 0.05 and β error of 0.20. Volunteer male students 
from medical college in the age group of 18-24 yrs were 
recruited for the study. The study group consisted of 
individuals of BMI > 30 Kg/m2 and the control group of 
BMI < 25Kg/m2.

After explaining the study protocol, informed 
written consent was obtained by all individuals in study 
and control group. The participants were advised to 
avoid food, beverages, exercise and smoking, 2hr prior 
to the commencement of the recording. After obtaining 
personal history, none of the subjects were previously 
diagnosed with cardiovascular disorder or does taking 
any medications that affect their heart rate. The resting 
blood pressure and ECG in lead II was recorded in 
all individuals after 10 minutes of rest. The ECG was 
recorded using AD instruments powerlab. Signal 
acquisition processing and storage was performed 
by the computer using HRV module software for lab 
chart pro 7. A stable, noise free, ectopic free fiducial 
points of R waves were located and time domain and 
frequency domain power spectrums of these R Waves 
were obtained from Fast Fourier Transformation using a 
sampling rate of 500Hz.

Then both obese and non obese individuals were 
subjected to Arithmetic stress task10. The task included 
subtracting 2 or 3 digit number from 4 digit number 
mentally and saying the answer aloud. Throughout the 
test, the subjects were instructed to work out quickly 
and gently chastised for wrong answers. During the 
stress task, the ECG in lead II was recorded and HRV 
parameters were obtained as described above. Arithmetic 
mean and standard deviation were worked out to obtain 
the values of the 2 group (obese and non obese group). 
Paired ‘t’ test and independent sample ‘t’ test was 
applied to assess the significance of changes within the 
group and between the group using SPSS version 20.

Results
Graph 1 depicts the anthropometric comparison between obese and non obese individuals

                    *** p value < 0.001 suggests very highly significant.
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There was no significant difference in height between the 2 groups, but there was statistical significant difference 
in weight and BMI between the 2 groups.

                    *** p value < 0.001 suggests very highly significant.

Graph 2 depicts the comparison in systolic and diastolic blood pressure the 2 groups.

There was statistical significant increase in systolic 
and diastolic blood pressure in obese individuals when 
compared to non obese at rest.

Table 1 Showing comparison of time domain 
measures of HRV at rest and during acute mental 

stress in non obese subjects.

At rest 
(Mean ± SD)

During 
mental stress 
(Mean ± SD) 

p-value

Mean heart 
rate (bpm) 75±06 86±07 < 0.001***

SDNN (ms) 95±14 99±12 0.7

RMSSD (ms) 127±23 116±25 0.5

*** p value < 0.001 suggests very highly significant.

Mean heart rate was increased to mental stress in 
non obese adults but there was no change in SDNN and 
RMSSD in non obese adults to mental stress.

Table 2 Showing comparison of time domain 
measures of HRV at rest and during acute mental 

stress in obese individuals.

At rest 
(Mean ± SD)

During 
mental stress 
(Mean ± SD) 

p-value

Mean heart 
rate (bpm) 82±08 95±10 < 0.001***

SDNN (ms) 76±12 51±07 < 0.05*
RMSSD (ms) 82±10 50±05 < 0.05*

*** p< 0.001 suggests very highly significant. 
*p< 0.05 suggests significant.

There was statistical significant increase in mean 
heart rate, decrease in SDNN and RMSSD in obese 
adults to mental stress.

Table 3 showing comparison of frequency domain 
measures of HRV at rest and acute mental stress in 

non obese individuals.

At rest 
(Mean ± SD)

During 
mental stress 
(Mean ± SD) 

p-value

LFnu 30±14 35±13 < 0.001***
HFnu 48±12 46±08 0.4
LF/HF 0.7±0.4 1.4±0.5 0.003**

*** p<0.001 suggests very highly significant 
** p< 0.01 suggests highly significant

LFnu and LF/HF was significantly increased in non 
obese adults in response to acute mental stress.

Table 4 showing comparison of frequency domain 
measures of HRV at rest and acute mental stress in 

obese individuals.

At rest 
(Mean ± SD)

During 
mental stress 
(Mean ± SD) 

p-value

LFnu 49±14 38±18 0.002**
HFnu 37±07 34±10 0.2
LF/HF 1.4±0.5 1.2±0.7 0.12

**p< 0.01suggests highly significant.
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There was decrease in LFnu and no significant 
change in HFnu and LF/HF ratio in obese adults to 
mental stress.

Discussion
The basal blood pressure was increased in obese 

individuals when compared to non obese individuals. 
This indicates that sympathetic nervonal activity is 
increased at rest in obese people. A large body of 
evidence clearly shows that sympathetic activity is 
increased in human obesity 11, 12. So; at rest sympathetic 
nervous system is over activated in obese individuals.

In our study mean heart rate was increased in 
response to acute mental stress in both obese and non 
obese individuals. The difference in heart rate between 
resting condition and mental stress was expected as 
result of flight and fight response. But the time domain 
measures of HRV, that is SDNN and RMSSD was 
decreased in obese individuals in response to stress. 
SDNN (standard deviation of the NN interval) is 
mathematically equal to total power of spectral analysis 
and reflects all the cyclic components responsible for 
variability in the period of recording13. So a decrease in 
SDNN in obese individuals during acute mental stress 
indicates decrease in autonomic neuronal activity. The 
square root of the mean squared differences of successive 
NN intervals (RMSSD) is mediated predominantly by 
the parasympathetic influences on S A node 14.

Since RMSSD was decreased during acute mental 
stress, this indicated reduced parasympathetic activity. 
In a study by R. K. Mehta 15, similar findings were noted.

As expected there was significant increase in LF/
HF ratio and LFnu in non obese individuals suggesting 
sympathetic system predominance during acute mental 
stress. These results are consistent with the data reported 
by Garafova9 and Visnovcova 16.Wheras the frequency 
domain measures of HRV in obese individuals in response 
to acute mental stress showed a decrease in LFnu. As 
LFnu represents low frequency in the spectral band of 
HRV, it reflects the activities of both sympathetic and 
parasympathetic activity. As HFnu was also decreased, 
though not statically significant, we can say that there 
is parasympathetic withdrawal seen in obese individuals 
during acute mental stress that resulted in increase in 
mean heart rate in obese individuals during mental stress. 
This clearly indicates a reduced autonomic modulation 
to acute mental stress in obese individuals. Thus obesity 
causes differential activity of autonomic nervous system 

during mental stress as indicated in the review article by 
Maria Paulo et al 17.

To conclude, our study showed an increase in 
heart rate in response to acute mental arithmetic task 
in both obese and non obese individuals. The increase 
in heart rate in non obese individuals was mainly due 
to sympathetic activity but in case of obese individuals 
it was due to parasympathetic withdrawal which may 
result in many stress induced ailments in them.

Limitation of the study: Our study did not include 
gender moderation and did not include estimation of 
plasma epinephrine levels that could have added to the 
topic.
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Abstract
Various studies and modalities have been screened and adopted in improving athletic performance in recent 
times. One of the most widely studied parameter was the addition of dietary carbohydrate to increase 
endurance capability. The present study was conducted to ascertain the effects of glycogen loading on 
performance among healthy male athletes in Navi Mumbai region. The study reported that there was a 
significant relationship between increased performance and glycogen loading regime in the selected study 
population.

Keywords: Athletes, glycogen loading, Performance.

It is well established that the concentration of 
glycogen in skeletal muscle can be manipulated by 
changes in the carbohydrate content of the diet and/or 
depleting exercise (6, 7), with this in mind, the present 
study was conducted to assess the effects of glycogen 
loading on performance capacity of healthy male 
athletes.

Methodology: The present was an experimental 
study was conducted among young healthy male 
Athletes at Dr D Y Patil Medical College, Navi Mumbai. 
A total of 10 subjects were selected for the pilot study. 
Institutional ethical clearance was obtained prior to 
the resumption of data collection and written informed 
consent was obtained from all the candidates. A proper 
glycogen loading protocol of 7 days were given to 
the subjects under consultation and supervision of 
a dietician. Detailed Exercise program of 7 days for 
glycogen depletion and loading is also provided along 
with diet and was monitored by sports specialist. Fasting 
blood glucose levels (FBG) and Leg press test were 
elicited from the subjects in both pre and post glycogen 
loading regime.

Results: The observations revealed that the mean age 
of the subjects was 19.4 years with a standard deviation 
of 1.83 years. The subjects were having a mean BMI 
of 21.68 ± 1.49 at the commencement of study period. 
Fasting blood glucose estimations revealed a mean value 
of 88.6 ± 4.11 mg/dl in the pre administration phase. The 
leg press results displayed a mean value of 186 ± 26.43 
kgs prior to administration of glycogen loading in the 
selected study population.
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Introduction
Christiansen and Hansen were the first to explore 

systematically the link between diet and exercise 
capacity. Their study clearly showed the benefits of 
utilizing a high carbohydrate diet before prolonged 
exercise and was the first to establish the importance of 
carbohydrate content in diets of athletes preparing for 
competition. (1)

A high carbohydrate diet increases the stores of 
liver and muscle glycogen (2, 3). The focus of these 
studies was the influence of dietary carbohydrate 
loading on endurance capacity rather than on endurance 
performance. Capacity is the time to fatigue when 
performing a particular exercise.

During repeated bouts of short-duration high-
intensity exercise performed over a prolonged period 
of time, it could be expected that glycogen availability 
may become a limiting factor for the ability to sustain 
a high-power output and thus affect the performance. 
The importance of muscle glycogen during prolonged 
exercise was also confirmed in subsequent studies (4, 5), 
which showed that fatigue occurs when muscle glycogen 
concentrations are reduced to low values.

10.5958/2320-608X.2019.00163.X
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Table 1: Comparison of Parameters pre and post 
administration of Glycogen

Parameters Pre (Mean) Post 
(Mean) P Value Signi-

ficance
BMI 21.68±1.49 21.76±1.45 0.25 NS
FBG (mg/dl) 88.6±4.11 86.6±2.95 0.17 NS
Leg Press 
(Kg) 186±26.43 2015±26.45 <0.01 S

NS: Not Significant; S: Significant

The data revealed no statistically significant change 
in the fasting blood glucose levels of the subjects 
before and after administration of glycogen. In terms of 
performance in the leg press exercises, it was observed 
that the subjects exhibited improvement in weight as 
detailed in table 01. A non significant increase was also 
noted in their BMI.

Discussion
It is documented that during repeated bouts of 

short-duration high-intensity exercise performed over 
a prolonged period of time, it could be expected that 
glycogen availability may become a limiting factor 
for the ability to sustain a high-power output. (9) We 
observed in our study that a high glycogen diet among 
the subjects lead to an increase in exercise output, which 
is concurrent with the studies reported by Maughan, 
R. J. & Poole, D. C. (10). It is well established that the 
concentration of glycogen in skeletal muscle can be 
manipulated by changes in the carbohydrate content of 
the diet and/or depleting exercise (11), and in our study we 
increased the glycogen concentration by systematically 
administering dietary glycogen to our subjects. Our study 
reports that our subjects were better able to maintain a 
high-power output after glycogen loading as compared 
to their previous regime, which is again in concurrence 
with study by Jenkins et al (12), who reported that dietary 
carbohydrate increase led to an increase in supramaximal 
intermittent exercise standards of their selected study 
subjects.

Conclusion
In conclusion we can state that dietary carbohydrate 

loading can improve performance in athletes and that 
such supplements can be used as an effective means 
of supplementing the normal carbohydrate intake 
in preparation for endurance activities. A limiting 
factor in our study remains the small sample size as 
this was a pilot study, and a lack of a control sample. 

A wider sample distribution and a larger sample size 
may be effective in providing a more sustainable and 
reproducible conclusion.
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Abstract
Background: Gastroesophageal reflux disease (GERD) is a condition in which the esophagus becomes 
irritated or inflamed because of acid backing up from the stomach. Heartburn and regurgitation are the 
typical symptoms of GERD. GERD can cause esophageal and extra-esophageal syndromes. Respiratory 
manifestations of GERD represent one of the most prevalent and challenging of these extra-esophageal 
syndromes. It is known to be associated with many forms of respiratory diseases, including asthma, 
pulmonary fibrosis, cystic fibrosis, and obstructive sleep apnea syndrome. The following study is taken up 
to know the extent to which the GERD affects the lung functions so that it can be diagnosed and treated at 
the earliest in order to prevent irreversible damage to the lungs.

Objectives: To assess the lung function tests in individuals suffering from Gastroesophageal Reflux disease.

Materials and Method: The study included 30 patients suffering from GERD as cases and 30 subjects not 
suffering from GERD as controls. Pulmonary function tests of each subject were recorded using Helios 401 
spirometer. The results were compiled and statistically analyzed for significant differences.

Results: It was found that the following PFT Parameters FVC, FEV1, PEFR, FEV1/FVC, FEF25-75% were 
significantly reduced in GERD patients in comparison with controls.

Conclusion: The results of the study conclude that GERD patients have a significantly lower Pulmonary 
function in comparison with controls.

Keywords: Gastroesophageal Reflux Disease; Pulmonary Function Tests; Respiratory manifestations of 
Gastroesophageal Reflux Disease.

GERD. Somewhat less common are dysphagia and chest 
pain2. Conditions that decrease LES tone or increase 
abdominal pressure contribute to GERD and include 
alcohol and tobacco use, obesity, central nervous system 
depressants, pregnancy, hiatal hernia3.

GERD can cause esophageal and extra-esophageal 
syndromes, which can co-exist, or not, in the same 
individual. Respiratory manifestations of GERD 
represent one of the most prevalent and challenging of 
these extra-esophageal syndromes4.

It is known to be associated with many forms of 
respiratory diseases, including asthma, pulmonary 
fibrosis, cystic fibrosis, and obstructive sleep apnea 
syndrome. It is frequently coexistent and may be 

Introduction
Gastroesophageal reflux disease (GERD) is a 

condition in which the esophagus becomes irritated or 
inflamed because of acid backing up from the stomach1. 
Heartburn and regurgitation are the typical symptoms of 
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causative or may exacerbate pre-existing lung disease. 
The esophagus and lung share common embryonic 
foregut origins and vagal innervations, and hence it is 
not surprising that GERD is a potential asthma trigger, 
a cause of chronic cough, and may impact other lung 
diseases. There are two major mechanisms by which 
GERD may influence the lung: a vagally mediated 
reflex, and microaspiration5.

When extraesophageal symptoms due to reflux are 
suspected, some current guidelines suggest an empiric 
trial of Proton Pump Inhibitor therapy. The response to 
antireflux therapy has ranged from 60% to 98% in patients 
with suspected extra-esophageal reflux related symptoms 
and studies often have shown mixed result, leading 
to the confusion regarding importance of association 
between reflux and extraesophageal symptoms. 
However, it is possible that airway inflammation and 
bronchoconstriction due to microaspiration or esophageal 
refluxes are not the only mechanisms contributing to 
worsening of respiratory function. Microaspiration of 
gastric contents into the lungs may cause damage to 
surfactant with consequent collapse of the alveoli and 
development of microatelectasis6.

Many studies have suggested that treatment of 
GERD can lead to symptomatic improvement of asthma, 
less drug use in asthma and improvement in pulmonary 
function tests7.

Hence the following study is taken up to know the 
extent to which the GERD affects the lung functions 
so that it can be diagnosed and treated at the earliest in 
order to prevent irreversible damage to the lungs.

Materials and Method
Source of Data: The study was conducted on 30 

patients attending the Department of General Medicine 
and Department of Respiratory Medicine at Rajarajeswari 
Medical College and Hospital, Bangalore. GERD was 
diagnosed based on the presenting symptoms, GERD 
symptoms questionnaire. The presenting symptoms 
should be at least for a duration of 6 months. 30 healthy 
subjects with age, gender and BMI matched served as 
controls. BMI was calculated by a person’s weight in 
kilograms divided by the square of height in meters 
(kg/m2).

Method of collection of data: Data was collected 
using Helios 401 spirometer, which is used in conjunction 
with a Windows based computer. 30 Patients diagnosed 

with GERD and 30 healthy subjects were selected based 
on inclusion and exclusion criteria. The procedure was 
explained and a written informed consent was obtained 
from the subjects. The following parameters-FVC, 
FEV1, PEFR, FEV1/FVC, FEF25-75% were recorded 
after explaining and demonstrating the procedure and 
three recordings were done and the best of the three was 
considered.

Inclusion criteria:

1.	 30 Patients diagnosed with GERD based on 
the presenting symptoms, GERD symptoms 
questionnaire.

2.	 30 healthy subjects with age, gender and BMI 
matched as Controls.

Exclusion criteria:

1.	 Smokers and tobacco chewers.

2.	 Patients with ischemic heart disease and diabetes 
mellitus.

3.	 Obese individuals

4.	 Subjects with acute or chronic respiratory disease

5.	 GERD patients taking medications like antacids, H2 
blockers or proton pump inhibitors.

6.	 Neuromuscular disorders.

30 Patients coming to the Department of Respiratory 
Medicine and Department of General Medicine at 
Rajarajeswari Medical College and Hospital and having 
the symptoms of GERD and 30 healthy subjects were 
selected for Pulmonary function test. The test was 
performed under standard conditions, in sitting position. 
Three recordings were done and the best of the three 
was considered. The following parameters–FVC, FEV1, 
PEFR, FEV1/FVC and FEF25-75% were recorded using 
Helios 401 Spirometer.

Statistical analysis: The data were compiled in 
Microsoft (MS) Excel worksheet and analyzed using 
SPSS (Statistical Package for Social Sciences) software 
version 20.0. The descriptive statistics-All qualitative 
variables were presented as frequency and percentages. 
All quantitative variables were presented as mean 
and standard deviation. Unpaired t test & Chi square 
test were the tests of significance applied to know the 
association between variables and p value of less than 
0.05 was considered statistically significant.
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Results
Table 1: Age Distribution of Subjects

Age in yrs P Value
Cases 39.83±4.136

0.34
Controls 38.53±6.118

Table 1 show that the age distribution of cases and 
controls are matched (that is the difference between the 
two groups is statistically insignificant with P>0.05).

Table 2: Gender Distribution of Subjects

Chi square test
P Value

Variable
Gerd

Total
Cases Controls

Gender
Males 14 16 30

0.79
Females 16 14 30

Total 30 30 60

Table 2 show that the number of Males was 14 and 
number of Females was 16 in Cases; Number of Males 
was 16 and number of Females were 14 in the Control 
group suggesting that the subjects were matched for 
gender with P>0.05).

Table 3: BMI (kg/m2) in Cases and Controls

BMI in kg/m2 P Value
Cases 25.43±3.10

0.324
Controls 26.26±3.39

Table 3 shows that the average BMI (kg/m2) in Cases 
and Controls were matched with a P value of 0.324

Table 4: PFT Parameters in Cases and Controls

PFT Parameters Cases Controls P Value
FVC 2.20±0.50 3.18±0.91 0.001*
PEFR 4.58±1.60 6.92±1.86 0.001*
FEV1 1.88±0.31 2.68±0.73 0.001*
FEV1/FVC % 84.65±7.05 89.21±9.77 0.043*
FEF 25-75% 2.24±0.62 3.30±1.16 0.001*

P value ≤0.05-Statistically significant

Table 4 shows that the PFT parameters FVC, FEV1, 
PEFR, FEV1/FVC% and FEF 25-75% were significantly 
reduced (P value<0.05) in GERD Patients in comparison 
with controls.

Discussion
In the Present study there was a significant decrease 

in PFT parameters-FVC, FEV1, PEFR, FEV1/FVC% 

and FEF 25-75% of GERD Patients in comparison with 
controls. This suggests that there is both Restrictive 
and Obstructive airway pathology in GERD Patients. A 
vagally mediated reflex and microaspiration of gastric 
contents into the lungs may be the mechanisms by which 
GERD has affected the lungs.

The study is in accordance with the study done by 
Damir Bonacin et al “Gastroesophageal reflux disease 
and pulmonary function: A potential role of the dead 
space extension” who found statistically significant 
reductions in FVC, FEV1, FEV1/FVC and PEFR in 
GERD group in comparison with non-GERD group.

In a study done by Manjunath H et al “An Altered 
Pulmonary Function–A Cause or Consequence of 
Gastro Esophageal Reflux Disease (GERD)” there was 
a statistically significant reduction in FVC, FEV1 and 
PEFR in GERD patients without respiratory symptoms 
compared to controls (p < 0.05).

The aspiration of gastric content into the respiratory 
passage triggers inflammation with a resultant narrowing 
of the passage. Chronic reflux may cause the inflammation 
of the esophagus resulting in cough and bronchospasm 
mediated through neurogenic mechanism8.

GERD typically presents with symptoms of heartburn 
and regurgitation and less typically with angina like 
chest pain. Tracheopulmonary manifestations of reflux 
include chronic hoarseness (reflux laryngitis) associated 
with inflammation of posterior larynx and vocal cords, 
nocturnal episodes of nonallergic asthma, chronic cough 
and sustained hiccups9.

GERD has been shown to worsen asthma control 
through oesophagobronchial reflex, and to heighten 
bronchial reactivity and microaspiration. GERD has 
also been reported to be accompanied by neutrophilic 
airway inflammation10. For GERD to cause aspiration, 
gastric secretions and/or bacteria must traverse the 
LES, esophagus and UES. LES incompetence is most 
commonly due to transient or chronic reductions in LES 
tone. The UES represents the final obstacle to aspiration 
of gastric contents. In patients with aspiration associated 
with GERD, the resting pressure of the UES is lower than 
that of normal patients or those with Gastroesophageal 
reflux alone9.

The above study thus concludes that GERD patients 
have a significantly lower pulmonary function in 
comparison with controls.
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Limitations: In the present study Pulmonary 
function tests were done on GERD patients who 
were diagnosed with the help of GERD Symptoms 
Questionnaire and not by ambulatory 24-to 48-hour 
esophageal pH recording; the latter being the standard 
method for diagnosing GERD. Diagnosing GERD with 
standard method would have resulted in more accurate 
diagnosis.
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Abstract
Objective: Urbanisation is causing increase in air pollution. Exposure to air pollution has become inevitable 
and seem to be integral part of daily life. Few people like traffic police are exposed to air pollution for longer 
duration due to their type of job. Hence, they are more vulnerable to health hazards caused by air pollution. 
Awareness about air pollution and health hazards caused by it will help to plan preventive measures. 
Therefore, present study is planned to find out awareness of air pollution and related health risk in traffic 
police of Pune city.

Method: The questionnaire including questions about awareness of air pollution, associated symptoms and 
self-preventive measures against air pollution was constructed. The questionnaire was filled by the traffic 
policemen.

Results: Perception of air pollution is better in participants. 94% participants know that air pollution causes 
health hazard. 76% subjects take self-preventive measures. Participants were also having better knowledge 
of causes of air pollution. Only 20% participants had knowledge about air pollution monitoring system 
installed in city.

Conclusion: Traffic police of Pune city have good awareness regarding causes and levels of air pollution. 
Also, they know about health hazards due to air pollution and most of them take care in form of mask to 
avoid exposure to it. But they have got poor knowledge about air pollution monitoring system installed in 
city.

Keywords: Air pollution, Hazards of air pollution, Traffic police.

Exposure to urban air pollution is one of the several 
environmental and public health concerns currently 
confronting the world’s population1. Several studies 
have established an association between air pollution 
and health effects2-4. Exposure to air pollution leads to 
adverse health effects ranging from respiratory illness 
to chronic illness such as cancer, adverse pregnancy 
outcomes and premature death. About 3.3 million 
premature deaths are attributed to both indoor and 
outdoor air pollution yearly and the burden is high 
among those living in middle-income countries5.

The people most affected by this are ones who work in 
such atmosphere. People in various professions ranging 
from construction site workers to traffic policemen all 
experience various symptoms because of this.

Introduction
Air pollution is the contamination of the air present 

in the healthy atmosphere with particulate substances, 
harmful fumes, vehicular emissions, smoke released 
by industries and the list continues. In the era of 
modernization and development there is a high increase 
in number of factories, building and not to forget the 
most necessary the vehicles, these become the cause of 
concern as it is the major source of air pollution.
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Awareness is an important component of behavior 
change and plays a major role in public response to 
environmental exposures6-8. Therefore, increasing 
people’s awareness and knowledge is a cornerstone for 
interventions promoting protective behavior.

Hence the present study is planned to find out 
awareness of air pollution and related health risk in 
traffic police of Pune city.

Material and Method
It was a cross sectional study. Study was conducted 

in traffic police persons in Pune city.

A total number of 50 traffic policemen were selected 
as per the inclusion and exclusion criteria.

Selection Criteria:

1.	 Should be a traffic individual working outdoors.

2.	 Should be physically and mentally fit to answer the 
questionnaire.

Exclusion Criteria:

1.	 Policemen working in police station

Ethical considerations: Institutional ethical 
committee approval was obtained for the study.

Data collection procedure: The questionnaire with 
questions about awareness of air pollution, associated 
symptoms and self-preventive measures against air 
pollution was constructed. The questionnaire was 
distributed to the traffic policemen and got it filled from 
them. Legal permission was taken from the police 
authorities to carry out the questionnaire based study.

The police individuals working at traffic signals 
were chosen for this study as they have to work outdoors. 
Policemen working at police station were not considered 
as their exposure to air pollution is less. The study was 
carried out in traffic policemen working in the day time.

The responses of all questionnaire’s were analyzed 
to find about air pollution awareness amongst traffic 
policemen.

Statistical analysis: It was done using percentage.

Observations and results: Mean age of the 
paticipants is 38.04 ±9.47

Table 1: Perception of levels of air pollution

Perception of levels 
of air pollution No of subjects Percentage

High 23 46%
Moderate 27 54%
Low 0 0%

As observed in table 1 maximum participants 
perceived air pollution levels as moderate.

Table 2: Major causes of air pollution (A) Factories 
(B)Combustion (C)Automobiles (D)Burning of 

waste ( E)Construction

Major causes of air 
pollution No of subjects Percentage

C 38 76%
B 1 2%
B, D 1 2%
C, D 4 8%
A, C 1 2%
A, B, C, D, E 5 10%

As observed in table 2, maximum participants think 
that use of automobiles is major cause of air pollution.

Table 3: Does air pollution cause any effect on 
health?

Does air pollution cause 
any effect on health? No of subjects Percentage

Yes 47 94%
No 2 4%
No Response 1 2%

As observed in table 4, 94% subjects says that air 
pollution causes health hazards.

Table 4: Symptoms of health hazard experienced by 
participants

Symptoms No of responses Percentage

Breathlessness 16 32%

Cough 3 6%

Others 18 36%

No Response 13 26%

As observed in table 5, most of the participants 
experienced breathlessness as major symptom due to air 
pollution.
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Table 5: Can air pollution be measured?

Can air pollution be 
measured? No of subjects Percentage

Yes 14 28%
No 36 72%

As observed in table 6 only 28% subjects were 
knowing that air pollution can be measured.

Table 6: Does Pune city have air pollution 
measurement system and display of the same?

Does Pune city have air 
pollution measurement system 

and display of the same?

No of 
subjects Percentage

Yes 10 20%
No 1 2%
Don’t know 39 78%

As observed in table 7 only 20% subjects were 
knowing about air pollution measurement and display 
system in city, whereas 78% had no knowledge about it.

Other findings of the study:

1.	 76% subjects take self-preventive measures against 
air pollution.

2.	 According to 28%, the most polluted area in Pune 
city is Swargate. Majority of the responses included 
Swargate as the most polluted area. Other areas were 
Pune station, Laxmi road, Katraj, Jedhe chowk, 
Highways, City area and Shivajinagar.

3.	 78% of the traffic policeman work outdoors daily for 
12 hours. About 8% work outdoors for 14 hours. So 
we can say majority of the study population works 
outdoors daily for 12 hours.

4.	 92% have said that levels of air pollution have 
increased since they joined the service, which is 
suggestive that there is constant rise in the levels of 
air pollution over the years.

5.	 When it was asked regarding measures to prevent 
air pollution, majority of the responses included 
use of masks. Some of them included exercise 
and yoga. Few included plantation of trees, use of 
CNG vehicles, more use of public transport and 
application of the odd-even rule that was applied 
earlier in Delhi.

Discussion
In the present study it was observed that 46% 

and 54% participants perceived air pollution high and 

moderate respectively (Table 1). It shows that study 
population is aware about air quality in the city of Pune.

As seen in table 2 according to participants major 
cause of air pollution is vehicular traffic in Pune city.

Similarly, as per the study conducted in China 
top three selected sources of air pollution were motor 
vehicles (78.5%), waste burning (56.3%) and industrial 
facilities (53.7%). 9

94% of participants are aware that air pollution is 
responsible for various health hazards (Table 3). As 
observed in table 4 participants experience breathlessness 
as major symptom of air pollution hazard.

Pluhar et al. investigated Hungarian students’ 
knowledge about health effect of air pollution; although 
many of the students didn’t mention a specific disease 
as an environmentally induced one, the most mentioned 
diseases by students were infections and allergies. 10

In another study, Iranian students chose respectively 
lung diseases, asthma and cardiac diseases more than 
other items in the questionnaire. 11

72 % of participants had no knowledge that air 
pollution can be measured as seen in table 5. Table 
6 shows that 78% of participants don’t know that air 
pollution measurement system and display of same is 
there in city of Pune.

The Central Pollution Control Board in India 
along with State Pollution Control Boards has been 
operating National Air Monitoring Program (NAMP) 
covering 240 cities of the country having more than 342 
monitoring stations. (CPCB ref) In Pune city continuous 
air pollution monitoring systems that provide data on 
near real-time basis are also installed in some areas. 12

In this study 76 % of participants take self-preventive 
measures in form of mask.

Many studies suggest that exposure to outdoor air 
pollution is responsible for various adverse health effects 
like respiratory effects and cardiovascular effects leading 
to rise in mortality. Hence,

it is good to take preventive measures like masks 
which most of the participants in study are following.

As per the present study, the most polluted area in 
Pune city is Swargate. Other areas were Pune station, 
Laxmi road, Katraj, Jedhe chowk, Highways, City area 
and Shivajinagar.
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It was observed in this study that traffic policemen 
on an average work outdoors daily for 12 hours. This 
is considerably longer duration of exposure to the air 
pollution.

Also, study highlights that there is constant rise in 
the levels of air pollution over the years. This rise in 
air pollution may be due to rise in population and hence 
increase in vehicles and industries.

Traffic police in Pune are aware about use of mask 
to prevent air pollution. Also, few of them suggested 
plantation of trees, use of CNG vehicles, more use of 
public transport and application of the odd-even rule that 
was applied earlier in Delhi.

Conclusions
Traffic police of Pune city have good awareness 

regarding causes and levels of air pollution. Also, they 
know about health hazards due to air pollution and most 
of them take care in form of mask to avoid exposure to 
it. But they have got poor knowledge about air pollution 
monitoring system installed in city.
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Abstract
Introduction: The Oxidative stress, specifically lipid peroxidation, is believed to contribute to the 
pathophysiology of asthma. Low antioxidant levels and oxidative stress due to airway inflammation may 
be determinant of asthma severity. Level of plasma malondialdehyde (MDA) was used as index of lipid 
peroxidation. Even elevated iron levels also contribute for production of ROC and free radicals which causes 
inflammation in bronchial asthma. So the present study was aimed to reveal the relationship between lipid 
peroxidation and bronchial asthma.

Method: The FEV1% was measured to categorize the asthmatic patients and controls. Later MDA and 
serum iron levels were measured in thirty asthma cases and 30 healthy volunteers aged between 18-45 years. 
All the procedures were performed in the morning after their light breakfast in a less noise and illuminated 
room.

Results: The results showed serum MDA and iron levels significantly increased in bronchial asthmatic 
patients were suggestive of lipid peroxidation and oxidative stress in asthmatic patients compared to controls.

Conclusion: Therefore, Oxidative stress and lipid peroxidation are the key factors to produce ROC and free 
radicals which aggravates bronchial asthma.

Keywords: Oxidative stress, Body Mass Index, Bronchial asthma, Lipid peroxidation.

and adults from kinder garden and school through work 
to retirement2. According to WHO estimates that 300 
million people are affected by asthma globally with 2.5 
lakhs of deaths every year2. It is the commonest chronic 
disease contributing a third of all chronic disorders. In 
India alone the prevalence is 2-3.5%. At least 25 to 35 
million Indians are asthmatics and the economic burden 
of this disease in India is thus huge3. Now it is recognized 
as a major cause of disability, medical expense and 
preventable death. Pathophysiologically asthma involves 
many different cells and cellular elements like basophils, 
eosinophils, lymphocytes, mast cells, macrophages 
and mediators like cytokines, chemokines, histamine, 
leucotreines, reactive oxygen species and thromboxanes. 
Although asthma is multifactorial in origin, inflammation 
is believed to be the corner stone of the disease4. Airway 
inflammation and remodeling are critical components 
of asthma; furthermore environmental exposures 
throughout life can modulate the expression of asthma 
susceptibility genes, making asthma a dynamic disease5.

Introduction
Asthma is defined as chronic inflammatory process 

characterized by reversible and variable air flow 
obstruction due to bronchial hyper responsiveness 
secondary to multiple external stimuli in which 
genetic factors interact with environmental factors1. 
Symptomatically asthma is characterized by recurrent 
attacks of cough, wheeze and breathlessness. It is a 
major public health problem across the globe. Asthma 
does not respect age or gender, affecting both children 
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Asthma has attracted the full spectrum of biochemical 
investigations from studies of the prevalence of asthma 
in different populations6. These studies continue to 
refine the scientific understanding of asthma and suggest 
new approaches to diagnosis and treatment3. Bronchial 
asthma is one of the free radical mediated inflammatory 
condition of the air ways (oxidative stress) 7. Oxidative 
stress is a unique pathophysiological condition resulting 
from the disrupted balance between oxidants and 
antioxidant levels and may be determinant of severity 
of asthma. Increased level of free radicals may cause 
oxidative damage of all biomolecules like nucleic acids, 
proteins, lipids and saccharides8. The inflammatory 
reaction is initiated by the formation of allergen antigen 
complex. Inflammatory cells are activated during 
inflammation and produce variety of chemicals along 
with free radicals9. These free radicals induce lipid 
peroxidation leading to chain of reactions causing 
increased level of lipid peroxidation products like 
malondialdehyde (MDA). MDA is most important and 
frequently used biomarker providing an indication of the 
overall lipid peroxidation level in the blood10. So one of 
the purpose of the present study is to monitor the extent 
of lipid peroxidation and severity of bronchial asthma 
as measured by FEV1 (forced expiratory volume in the 
first second). It has been reported that high iron stores 
increase the free radical production and may elevate 
the asthma risk11. Another experimental study shows, 
overloading the rats by giving iron dextran injection 
increase lipid peroxidation12. In view of this the present 
study is under taken to know the effect of iron stores in 
the production of free radicals and correlate the same 
with the severity of the disease as it is less studied.

Materials and Method
It is an analytical cross-sectional study undertaken 

by the authors in Department of Physiology, Narayana 
medical college, Nellore. The study protocol was 
reviewed and approved by Institutional ethical 
committee of the same college. The test group subjects 
were Bronchial asthmatic patients, who were otherwise 
normal, attending outpatient department, and central 
laboratory of Narayana Medical College and Hospital. 
The non-random sampling procedure was executed 
for recruitment of cases and controls. The cases were 
included in both genders with less than 2 years duration 
of bronchial asthma without other confounding factors. 
The controls were recruited from the primary investigator 
acquaintances from Narayana medical college. All the 

participants were fully explained about the procedures 
were carried out in the day time at ambient room 
temperature and written consent was obtained from 
each participant as per the declaration of Helsinki. The 
tests were conducted in 30 Bronchial asthmatic patients 
and compared with 30 age matched controls. A detailed 
history was taken including personal, medical, past 
history, drug history and duration of disease.

Spirowin: The bronchial asthma was determined 
by different spirometric parameters carried out with a 
computerized spirometer (Spirowin Version 2.0) and the 
following lung function parameters were recorded

Demographic measurements: In each subject 
height in centimeters measured by stadiometer and 
weight in kilograms were measured by electronic 
weighing machine. Body Mass Index (BMI) for each 
subject was calculated using the formula BMI = Weight 
(Kgs) /Height (m2).

Spirometric parameters: The test procedure was 
explained to the subjects and a demonstration of the test 
procedure was given. They were allowed to sit quietly 
for 10 minutes to become mentally and physically 
relaxed prior to testing. Subjects were asked to inspire 
as much as possible and hold the sterile mouth piece 
in the mouth, with the lips forming a tight seal around 
the mouth piece, and asked to inspire maximally, expire 
maximally and inspire with maximum effort again. After 
preliminary trials, the test was performed three times in 
the standing position and the best recording was taken. 
The FEV1% was obtained from the digital spirowin 
automatically.

Blood parameters: Venous blood was taken from 
the each participant mixed with EDTA. The plasma 
was separated by centrifugation and malondialdehyde 
(MDA) which indicate the status of lipid peroxidation, 
total iron levels were estimated using spectrophotometry.

Statistical analysis: The data sets were analyzed by 
graph pad prism & data was represented as mean and 
SD. Normality of data was tested using Kolmogorov-
Smirnov test. A p value of > 0.05 indicated normal 
Gaussian distribution. As the data sets were skewed, 
Mann-Whitney test was performed and Spearman 
correlation were done to find out associations.

Results: The obtained values from the protocol 
were expressed as mean ± SD in the tables.
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Table: 1

Participants Age BMI
Cases 29.48±7.68 24.8±2.64
Controls 30.46±6.22 25.02±4.53
P value >0.05 >0.05

Table 1 shows Age distribution in Obese and Non-
obese diabetic patients.

Table: 2

Test Cases Controls P value
FEV1% 89.58± 7.55 55.24± 13.13 <0.001
MDA (µ mol/L) 5.09± 1.08 3.06± 0.84 <0.001
Plasma Iron (µ mol/L) 25.97±6.10 15.13±4.59 <0.001

Table 2 shows FEV1, MDA and iron levels in 
asthmatics and controls.

Discussion
The main theme of the present study protocol was to 

evaluate lipid peroxidation, plasma levels in bronchial 
asthmatic patients. The asthma status was determined 
by FEV1% (p value<0.001) and enquiry of history of 
illness from the each participant and divided in to cases 
and controls. Later plasma MDA and iron levels in cases 
were compared with age matched controls.

In our study there is significant increase of plasma 
MDA (p value<0.001) and iron levels (p value<0.001) 
in cases as compared with controls. Plasma MDA 
levels are increased due to elevated oxidative stress and 
inflammation which enhances lipid peroxidation resulting 
in loss of structural integrity of plasma membranes. 
Asthma attacks are associated with aggravation of 
the inflammatory status with a significant increase in 
reactive oxygen species (ROS) and free radicals. Iron 
is an essential elements in all tissues and cells. However 
an excess of liable iron is deleterious and causes cellular 
injury. This two phase behaviour is also shared by ROS 
at low levels as a beneficial signaling species, but at 
higher concentrations, specific free radicals may cause 
damage. Labile redox active iron serves as a catalyst 
in the production of hydroxyl radicals via the Fenton 
reaction which is the key part in ROS–induced injury.

The plasma MDA levels shows significantly 
increased in cases due to oxidative stress and lipid 
peroxidation. They reflects imbalance between the ROC 
and decline in detoxification abilities in the bronchial 
asthma. The redox state of cells can cause toxic effects 

and damages all major components of the cell. Lipids 
are the predominant susceptible components as they are 
rich in cell membranes. These MDA levels are high in 
asthmatic cases when compared with controls. Our results 
are in accordance with paul Kirkham et. al13 and hee 
sunpark et. al14 observed asthmatic patients has elevated 
MDA levels. Umith M sahiner et. al along with lipid 
peroxidation parameter levels, they studied antioxidant 
defenses which also supports to our study15. Sharma A 
et. al was estimated MDA levels in asthmatic children 
three times. They observed significant decrease in MDA 
levels after treatment16. But still higher than control 
group indicating chronic inflammation. P. Hemachandra 
Reddy revealed in his research that mitochondrial 
dysfunction and oxidative stress are involved and plays 
an important role asthma17.

The iron levels in the current study was significantly 
increased in asthmatic group as compared to control 
group. Iron is stored along with ferritin is surrounded 
by a protein shell. Unless it is in the free ionic form, 
it is unable to cause oxidative damage. In bronchial 
asthma of increased oxidative stress, proteins are also 
affected by excessive free radicals along with other 
biomolecules. In this event protein surrounding the 
iron core in ferritin could have damaged and free iron 
is released from ferritin. The presence of such metals 
in biological systems in an uncomplexed form can 
significantly increase the level of oxidative stress. This 
is thought to induce Fenton reactions and the Haber–
Weiss reaction, in which hydroxyl radical is generated 
from hydrogen peroxide. The hydroxyl radical then 
cause lipid peroxidation of biomolecules. It also leads to 
irreversible modification of certain amino acids.

Our results were obtained is correlated with Haim 
Bibi et. al was studied the role of iron and iron catalyzed 
oxidative injury in asthmatic inflammatory process18. 
They were observed elevated ferritin levels in the non-
treated asthmatic group. L. S. Greene also stated in their 
study high iron stores increases free radical production 
and may also elevate asthma risk19. Egil Bakkeheim et. 
al also observed higher ferritin levels, reduced albumin 
in poorly controlled asthma with allergic rhinitis as 
compared with controls20. Al Obaidi et. al estimated 
calcium, VLDL, LDH and creatinine kinase in addition 
to serum iron levels were significantly lower stable 
asthmatic group as compared to that in acute asthmatics21. 
However our study results are retrospectively correlates 
with the study of Reznichenko L et. al who had observed 
that prior to treatment, there was increased level of iron 
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which was decreased after using iron chelating agents 
with simultaneous decrease of inflammation 22. Both iron 
and lipid peroxidation products increased in the research 
of Ekmekci were studied that oxidation of lipoproteins 
is facilitated by iron and copper in bronchial asthma 
cases23. The findings of our study are in contradictory 
with the findings of Vural H et. al who showed no 
changes in serum iron and ferritin levels in bronchial 
asthma cases when compared with control group24.

Limitations: In our study the sample size was limited 
and it addresses the population of this geographical area, 
separate study in males and females was not conducted. 
A multicentric study with larger sample size will be 
carried out in future to understand the relation between 
MDA and iron levels in asthmatics.

Conclusion
The present study concludes that, there is increased 

lipid peroxidation in bronchial asthma cases due to 
inflammation which is evidenced by increased levels of 
malondialdehyde. There is also concomitant increase 
in plasma iron levels which may be due to release of 
iron from iron stores which further aggravate lipid 
peroxidation by Fenton and Heberwiess reactions. 
Thus there is significant positive correlation between 
MDA and iron levels. The asthma can be controlled 
by biofeedback mechanism which alters the visceral 
responses25.
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Abstract
Background & Objectives: Present study was aimed to assess abnormalities of ulnar nerve in stable COPD 
patients.

Method: Study comprised of 60 healthy adults and 60 stable COPD patients (40-50 years) with no clinical 
neuropathy. Duration of illness and spirometric indices (FEV1%, FEV1/FVC, PEFR %) were assessed. 
Nerve conduction study of motor and sensory component of ulnar nerve was recorded bilaterally using RMS 
EMG MKII. Distal latency, nerve conduction velocity and compound motor action potential (CMAP) and 
sensory nerve action potential (SNAP) were analysed. Significant abnormality was defined as variations 
beyond mean ± 2SD from healthy adults.

Results: Observations revealed significantly prolonged distal latency and decreased conduction velocity 
(demyelination), decreased CMAP (axonal loss) bilaterally of both sensory and motor components of ulnar 
nerve in COPD patients compared with controls.

Interpretation & conclusion: Observation suggests that hypoxemia of COPD, by inducing direct action on 
nerve fibres or pontomedullary portion of brain or by enhancing effect of other neurotoxic substances causes 
nerve impairment.

Keywords: Nerve conduction study, hypoxemia, demyelination, axonal loss.

malnutrition, metabolic syndrome, diabetes, and lung 
cancer. These comorbidities have a major impact on 
quality of life and survival. The mechanisms by which 
the many COPD-related comorbidities develop are still 
unclear. It has been suggested that systemic inflammation 
also contributes to the disease process. In spite of this, 
its causes are likely multifactorial (inactivity, poor diet, 
hypoxia, and inflammation). 2

Smoking, long lasting COPD, airway obstruction is 
believed to affect ponto medullary portion of brain by 
altering blood gases causing hypoxemia, hypercapnia 
and respiratory acidosis 3. Association of COPD patients 
with peripheral neuropathy has been reported in previous 
studies. 4, 5 The association of polyneuropathy with 
COPD is described in literature 6-12

Hypoxemia is the most important cause13. Hypoxia 
results from hyperventilation and ventilation perfusion 
imbalance. There is restrictive transport of oxygen in 

Introduction
Chronic obstructive pulmonary disease (COPD) 

is a common preventable and treatable disease, 
characterized by persistent respiratory symptoms and 
airflow limitation that is due to airway and/or alveolar 
abnormalities usually caused by significant exposure to 
noxious particles or gases1. COPD has been identified 
to have multisystem involvement with significant 
extrapulmonary manifestations. Patients with COPD 
frequently suffer from various comorbidities, such 
as cardiovascular disease, osteoporosis, depression, 
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COPD as a result of reduced partial oxygen tension. The 
dependence of peripheral nerve tissue on oxygen was 
established. Hypoxemia causes harmful effect to the vaso 
nervosum and thus peripheral nerve damage results14.
While electrophysiological studies in COPD usually 
reveal a sensorial type neuropathy mostly in the distal 
parts of the extremities, in severe cases the neuropathy 
may be characterized by loss of axons which may 
sometimes be also accompanied by demyelination.15

With this background the study was undertaken 
to evaluate electrodiagnostic changes in ulnar nerve 
in COPD patients and to correlate these changes with 
severity of disease.

Material and Method
The study was conducted in Department of 

Physiology in collaboration with Department of 
Pulmonary Medicine and was approved by the 
institutional ethical comittee. Based on the sample size 
calculated16 60 COPD cases, who fulfilled the inclusion 
and exclusion criteria and were willing to participate 
in the study were selected and compared with healthy 
volunteers willing to be investigated to serve as controls 
for electrophysiological study. Duration of illness ranged 
from 2 to 5 years.

There was no evidence of diabetes, prediagnosed 
neuropathy in these subjects on clinical examination, 
and detailed history. Blood pressure of all the cases were 
in normotensive range. On spirometric investigation 
FEV1/FVC was more than 70%. All participants were 
informed about the study and written consent was 
obtained.

Spirometric tests were done by using RMS–Helios 
401 spirometer and the best of three consecutive tests 
was taken into consideration. Certain drugs used by 
COPD patients were restricted for a period as advised 
by the treating physician. Forced Vital Capacity (FVC), 
Forced expiratory volume in 1 second (FEV1), the ratio 
of FEV1/FVC, peak expiratory flow rate (PEFR), forced 
expiratory flow during the middle half of FVC (FEF 
25-75) were measured. Pre and Post bronchodilator 
study was done in all COPD cases. Post Bronchodilator 
response was marked by significant irreversibility in 
COPD. Nerve conduction study of ulnar nerve (motor 
and sensory) was done using RMS EMG MAK II. 
Distal latency (DL), nerve conduction velocity (NCV), 
compound motor action potential (CMAP) and sensory 
nerve action potential (SNAP) were recorded.

Cases with reduced CMAP and SNAP were 
classified as axonopathy and increased distal latency 
and/or reduced conduction velocity were classified 
under demyelinating neuropathy. Cases in which all the 
parameters were altered were classified as mixed (axonal 
and demyelinating both) neuropathy.

Normal parameters of ulnar nerve are as follows17

Nerve DL CMAP (mV) MNCV (m/s)
Ulnar motor 
nerve 2.19-2.99 (ms) 6.48-10.54 55.72-67.18

Ulnar sensory 
nerve 2.43-3.23 (µV) 3.17-7.91 48.07-60.27

For ulnar motor nerve conduction study17, 18

A supramaximal stimulation keeping the cathode 
close to the active recording electrode was given. The arm 
was positioned in a 45-degree abducted and externally 
rotated posture with elbow flexed to 90 degrees and the 
forearm in neutral position.

Sensitivity: 5 mV/division

Sweep speed: 5 ms/division

Low cut filter: 2 Hz

High cut filter: 5 KHz

Stimulus: 20-30 mA

The surface recording electrodes were placed in 
belly tendon montage, keeping the active electrode 
close to the motor point (hypothenar eminence, halfway 
between the level of the pisiform bone and the 5th 
metacarpophalangeal joint) and reference to the tendon 
(slightly distal to the 5th metacarpo phalangeal joint).

Ground electrode was placed between stimulating 
and recording electrodes at the dorsum of the hand.

A biphasic action potential with initial negativity is 
thus recorded.

Ulnar Nerve sensory nerve conduction17, 18

A subminimal stimulation keeping the cathode close 
to the active recording electrode was given

Sensitivity: 20 µV /division

Sweep speed: 2 ms /division

Low cut filter: 20 Hz

High cut filter: 3 KHz

Stimulus: 8-10 mA
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In the supine/sitting position active ring electrode 
(A) was placed in contact with the radial and ulnar sides 
of the 5th digit, slightly distal to the base of the digit 
and reference electrode (R) was placed 4 cm distal to 
the active electrode (or in small fingers as far distally 
as possible). Ground electrode (G) was on the dorsum 
of the hand. Subject was asked to straighten the fingers 

and stimulation was given slightly radial to the tendon of 
flexor carpi ulnaris.

Statistical Analysis: All values were expressed 
as Mean ± Standard deviation. Student t test was used 
to compare groups. Statistical analysis was done using 
SPSS-16.0.

Result
Table 1: Spirometric indices of controls and COPD patients

Parameters Controls (n=60) COPD Patients (n=60) t p
FEV1 (% predicted) 95.97 ± 34.21 53.58 ± 26.45 7.59 0.0001
FEV1/FVC (%) 88.88 ± 11.07 52.92 ± 11.3 17.6 0.0001
FVC (% predicted) 92.53 ± 24.34 73.38 ± 20.57 4.65 0.0001
PEFR (% predicted) 88.7 ± 39.6 45 ± 18.97 7.7 0.0001

Post bronchodilator irreversibility (<12%)

All the respiratory parameters of COPD patients were found to be significantly decreased as compared to control 
groups. FEV1/FVC was <70% in all COPD patient.

Table-2: Comparison of Motor and Sensory Ulnar Nerve Conduction Parameters of Control and Study 
Group

Nerve Electrophysiological 
variables

Control group (n=60) COPD group (n=60) t p

Right I Left II Right III Left IV
I vs III
II vs IV

Ulnar
(motor)

Distal latency (ms) 2.15 ± 1.49 1.6 ± 0.47 2.24 ± 0.96 2.62 ±1.04
0.39
6.9

NS
0.0001

CMAP (mV) 7.57 ± 1.49 6.9 ± 0.51 5.81 ± 1.57 5.99 ±1.73
6.29
3.92

0.0001
0.0001

MNCV (m/s) 54.96 ±5.53 53.91± 3.91 48.97 ± 6.1 50.37±8.41
5.63
2.95

0.0001
0.0038

Ulnar
(sensory)

Distal latency (msec) 1.94±0.63 1.81±0.64 2.01±0.5 2.35±0.87
0.67
3.87

NS
0.0002

SNAP (µV) 26.7±9.19 21.33±4.02 20.04±9.6 26.38±18.58
3.88
-

0.0002
-

SNCV (m/s) 54.66 ±5.45 55.06±5.39 53.32±11.85 56.7±19.46
0.79
-

NS
-

Significantly Prolonged Distal Latency of Left 
Ulnar nerve, Reduced CMAP and Reduced conduction 
velocity of both Right and Left Ulnar motor nerve was 
seen in COPD group as compared to controls.

An attempt was made to compare Sensory Nerve 
Conduction parameters of the control group and COPD 
group. Electrophysiological variables recorded showed 
prolonged Distal Latency in COPD cases as compared 
to controls in Left Ulnar sensory nerve.

Significantly decreased SNAP was found in Right 
ulnar sensory nerve in COPD group as compared to 
controls.

Table 3: Distribution of Peripheral Neuropathy in 
Ulnar Nerve (n=60)

Motor Nerves Axonal Demyelinating Mixed
LT Ulnar Motor 7 20 22
RT Ulnar Motor 3 17 28
RT Ulnar Sensory 6 12 06
LT Ulnar Sensory 15 09 10
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Mixed type of peripheral neuropathy was 
predominant in Ulnar motor nerve (Right Ulnar 46.6% 
and Left Ulnar 36.6% cases)

Left Ulnar sensory nerve showed axonal 
degeneration in 25% of cases

Discussion
COPD has many important systemic effects during 

natural course of disease secondary to multiple factors 
such as systemic inflammation, oxidative stress, and 
hypoxemia. Many authors have reported abnormalities 
in ulnar nerve in COPD patients. 19, 20

Studies in the past have suggested the existence 
of impaired peripheral nerve functions in patients with 
COPD, though the prevalence of peripheral neuropathy 
have markedly varied from one study to another. The 
difference in the prevalence of neuropathy reported 
might be attributable to number of nerves studied in few 
studies only two nerves, one sensory and one motor8, 19, 
three nerves6 or different nerves13, 7 were investigated. 
In the present study ulnar motor and sensory nerves of 
both right and left limb were tested. Chronic respiratory 
insufficiency has been implicated as one of the factors 
for peripheral neuropathy 20-22.

Hypoxia, tobacco smoke, alcoholism, malnutrition 
and certain drugs are believed to be the etiopathogenic 
factor. Hypoxia probably is the most common cause 
of peripheral neuropathy affecting nerve fibres either 
directly or by enhancing the effects of other neurotoxic 
factors or deficiencies22.

In the present study distal latency was significantly 
increased, and amplitude and conduction velocity 
was significantly decreased of left ulnar motor nerve 
comparative to increased distal latency of left ulnar 
sensory nerve. Similar findings were present in right 
ulnar nerve. Amplitude and conduction velocity was 
significantly reduced of right ulnar motor nerve compared 
to reduced amplitude of the sensory component.

Above findings are suggestive of mixed neuropathy 
in ulnar motor nerve bilaterally and demyelinating and 
axonal neuropathy of left and right ulnar sensory nerve 
respectively. Slowing of conduction velocity of motor 
nerves was also reported by other authors19

Prevalence of neuropathy was more predominant in 
left ulnar nerve both sensory (56.6%) and motor (80%) 
component compared to 40% and 25% of right ulnar 
sensory and motor nerve respectively in our study.

Pfeiffer G et al8 (1990) associated polyneuropathy 
and chronic hypoxemia and studied prevalence of 
neuropathy in patients with COPD. 13 patients out of 43 
had only electrophysiological abnormalities.

They correlated rate and severity of the neuropathy 
with severity of chronic hypoxemia, PaO2 and age

Narayan and Ferranti19 (1978) reported three times 
greater incidence of ulnar abnormalities in 90% patients 
of COPD. Chronic hypoxemia was believed as the cause 
of peripheral neuropathy.

Faden et al7 (1981) associated subclinical neuropathy 
in patients with chronic obstructive pulmonary disease. 
Slowing of sensory and motor conduction in 87% of 
cases suggesting demyelination was reported.

El-Shinnawya (2017)23 evaluated ulnar and median 
nerves by means of electrophysiological nerve study. 
Ulnar nerve motor neuropathy was proved in 36% of 
patients, there was an increase in DL, decrease in motor 
nerve conduction velocity, and longer F-wave latency in 
the COPD group than in the control group in both nerves. 
They reported demyelinating ulnar motor neuropathy 
similar to our study also.

Marandi M et al (2015) reported significant 
difference of sensory left ulnar nerve amplitude with 
COPD severity24. Kazi K et al (2014) and Demir R et 
al (2014) reported involvement of ulnar nerve in COPD 
patients25-26. Reduced amplitude suggestive of axonal 
degeneration was reported by these authors.

Agrawal D et al (2007)27 in their study on subclinical 
peripheral neuropathy in stable middle-aged patients 
with chronic obstructive pulmonary disease reported 
peripheral nerve impairment in 5 out of 30 COPD 
patients on electrophysiological evaluation. Significantly 
reduced amplitude in ulnar nerve with predominantly 
sensory axonal polyneuropathy compared with healthy 
controls was reported.

The presumed etiopathogenic factors are chronic 
hypoxia, smoking and duration of disease playing either 
direct action on nerve fibers or Ponto-medullary portion 
of brain or by enhancing the effect of other neurotoxic 
substances cause impairment of nerves involved. High 
carboxyhaemoglobin level in smokers is believed to 
be one of the cause of peripheral neuropathy. Slowing 
of nerve conduction has been correlated to amount of 
smoking in various studies7, 19, 15. It has been suggested 
that nicotine when taken on long term basis, may be 
toxic to peripheral nerves7.
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Improvement in peripheral nerve function has 
been noted in some patients following treatment of 
malnutrition, suggesting metabolic abnormalities in 
schwann cell or malnutrition as a probable cause of 
peripheral neuropathy6.

Thus early identification of the peripheral 
neuropathy in COPD patients with no clinically detected 
impairment may help in planning and management of 
the COPD patients.

Conclusion
The observation of the study revealed mixed 

neuropathy in ulnar motor nerve bilaterally and 
demyelinating and axonal neuropathy of left and right 
ulnar sensory nerve respectively suggesting that hypoxia 
caused by airway obstruction in COPD may cause 
abnormality in peripheral nerve characterised by loss 
of axons and degeneration of schwann cells resulting 
in axonopathy or demyelination. Findings from this 
study indicate that peripheral neuropathy occurred in 
association with mild chronic respiratory insufficiency.

Study limitation: No investigation of the blood gas 
levels in COPD patients is the limitation of the study.
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Abstract
Introduction: Premenstrual syndrome (PMS) is characterized by a cluster of psychological and somatic 
symptoms in the late luteal phase of the menstrual cycle which subsides with the onset of menses. The 
prevalence of premenstrual tension is 2 to 10 % for disabling symptoms where as minor symptoms are seen 
in 85% of women. Thus the performance of individual will be reduced during premenstrual phase. Reaction 
Time is a simple, non invasive performance task test which assesses the processing capabilities of CNS. In 
the present study, simple auditory reaction time (ART) and visual reaction time (VRT) were determined in 
60 healthy female subjects between the age group 17 to 20 years during pre and postmenstrual phases.

Objectives: To compare the auditory and visual reaction time in premenstrual and postmenstrual phases of 
menstrual cycle.

Methodology: 60 normal healthy female students in the age group 17-20 years, having regular menstrual 
cycles were selected from I year MBBS students, RRMCH. PC 1000 Hz Reaction timer was used to measure 
auditory and visual reaction time.

Results and discussion: The mean ART in premenstrual and postmenstrual phase were 167+ 21 ms and 
144+23 ms respectively. The mean VRT in premenstrual and post menstrual phase were 200+22 ms and 
176+16 ms respectively. The P value for both ART and VRT was <0.0001 and results were considered 
extremely significant. This is attributed to delay in axonal conduction which occurs because of salt and water 
retention in premenstrual phase.

Keywords: Premenstrual stress, ART, VRT.

and gynecologists criteria is 30% increase in intensity 
of symptoms of premenstrual syndrome from cycle day 
5 to 6 as compared with the six day interval before the 
onset of menses for at least 2 consecutive cycles.

The prevalence of premenstrual tension is 2 to 
10 percent for disabling symptoms, whereas minor 
symptoms are seen in 85 percent of woman. The 
commonly occurring symptoms are anxiety, irritability, 
depression, mood swings, difficult in concentration, 
insomnia, headache and fatigue. 1 These symptoms 
can reduce the performance of individuals during the 
premenstrual phase. Changes in the autonomic functions 
may be responsible for some of the symptoms produced 
through endorphins and have been held responsible for 
behavioral changes. 2

Introduction
Premenstrual syndrome (PMS) is characterized 

by a cluster of psychological and somatic symptoms 
in the late luteal phase of the menstrual cycle which 
subsides with the onset of menses. Pre menstrual tension 
syndrome as per American Congress of obstetricians 
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Reaction time is a simple non invasive performance 
task test 3 and simpler to devise and administer than 
most other cognitive measures or psychometric tests. 4

Reaction time is the elapsed time between the 
presentation of a stimulus and the subsequent behavioral 
response. Reaction time is often used in experimental 
psychology to measure the duration of mental operations 
in area of research known as mental chronometry.5

The processing efficiency of CNS can also be assessed 
by reaction time which includes stimulus processing, 
decision making and response programming.5

Hence, this study was undertaken to observe the 
effect of premenstrual stress on simple auditory and 
visual reaction time in first year MBBS students of 
RRMCH.

Material and Method
The present study was conducted in the department 

of physiology, Rajarajeswari medical college and 
Hospital, Kambipura, Bangalore. The study was started 
after taking clearance from the institutional ethical 
committee. 60 healthy female students from Ist MBBS 
having regular menstrual cycles aged 17-20 years were 
selected based on inclusion and exclusion criteria for 
the study. The selected subjects were briefed about the 
nature of the study and a written informed consent was 
obtained.

Inclusion criteria:.

1.	 Healthy female Ist MBBS students of RRMCH.

2.	 Aged 17-20 years.

3.	 Having regular menstrual cycle of 28-30 days for at 
least last 6 months.

Exclusion criteria:

1.	 Subjects with irregular cycles.

2.	 Subjects with premenstrual tension syndrome.

3.	 On oral contraceptive or any other hormones, 
psychotrophic drugs, antihistaminics, antiepileptics.

4.	 Subjects having visual or auditory symptoms.

5.	 Any subjects not willing to give consent for the 
study.

6.	 Subjects with any history of drug abuse (nicotine, 
alcohol, opium) or sleep disorders.

Method of collection of data: Before recording 
the reaction time the subjects were asked to fill a 
questionnaire. Anthropometric measurements were taken 
from the subjects and filled in the subject questionnaire 
form. Premenstrual and post menstrual phases were 
calculated as follows.

Premenstrual phase: 1 to 7 days prior to onset of 
next menstruation.

Postmenstrual phase: 5th to 10th day of cycle.

ART and VRT was measured by using an in house 
built add on device called PC1000 Reaction timer. 
5 PC1000 Reaction timer is 1000 hertz square wave 
oscillator which has two components connected to 
each other. First component has a soft start button to 
give stimulus which is handled by the examiner only. 
Second component has stop button and a small red 
LED and it is handled by the subject alone. Red light is 
preferred as it persists in the retina for long time. 6 Red 
LED receives the visual stimulus. Headphone which 
receives the auditory stimuli is also connected to the 
second component. If headphone is connected to the 
second component, then only ART can be measured. 
First component which is handled by the examiner will 
be connected to a computer having a audacity software. 
Audacity software records the reaction time in wave 
format and measured in milliseconds.

Figure 1: PC 1000 Reaction timer

ART and VRT measurement protocol: Both the 
recordings were done between 9am and 11am. All the 
subjects were instructed to have adequate sleep at night 
and not to have coffee for at least 2 hours before coming 
for the study.

Headphone is connected to the second component. 
Examiner gives the auditory stimuli by pressing the 
soft start button which will be out of the view of the 
subject. Subject is asked to respond immediately on 
hearing the sound by pressing the soft button on second 
component. ART is recorded in millisecond in computer 
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using audacity software. Similarly VRT is measured by 
instructing the subject to press stop button in second 
component as soon as she sees the red light. Five 
readings of each stimulus were recorded and the lowest 
was considered as the reaction time. Stimulus was given 
at random intervals.

These recordings were taken both during pre and 
post menstrual phases of the cycle.

Statistical Analysis: All results were expressed as 
mean+ SD. Student’s paired “t” test was used to analyze 
the data using SPSS software. P value of less than 0.05 
was considered as statistically significant.

Findings: Our study comprised of 60 healthy 
females, aged between 17-20 years. Table 1 shows 
anthropometry parameters of the subjects.

The mean ART in premenstrual and postmenstrual 
phase were 167+ 21 ms and 144+23 ms respectively 
as shown in table 2. ART is significantly prolonged in 
premenstrual period (p value <0.0001).

The mean VRT in premenstrual and post menstrual 
phase were 200+22 ms and 176+16 ms respectively 
(table 2). VRT value is also significantly higher in 
premenstrual period (p value <0.0001).

Table 1: Anthropometric Parameters

Variables Mean ±SD
Height (Mt) 154.83+4.7
Weight (Kgs) 54.45+6.3
BMI (Kg/Mt2) 22.69+2.2

Table 2: Recordings of ART & VRT in pre & post 
menstrual phases.

Parameters
Premenstrual 

phase (20th-27th 
day) Mean ±SD

Postmenstrual 
phase (5th-10th 

day) Mean ±SD
P value

ART (millisec) 167±21 144±23 <0.0001
VRT (millisec) 200±22 176±16 <0.0001

Discussion
In present study, statistically significant increase in 

mean ART value was observed in premenstrual phase 
compared to post menstrual phase. Increase in ART 
value observed in our study is in accordance with work 
done by Das et al in 1996 7, Asmita SN and Pushpa AP 
in 20108 and Pawar Babyminakshi L in 2006.9

Visual reaction time value was increased in 
premenstrual phase compared to postmenstrual phase 
in our work which is statistically significant. Similar 
findings were observed in a study by Das et al in 1996 7, 
Pawar Babyminakshi L et al in 2006 9 and Afroz Afshan 
et al in 2012.10

A menstrual cycle includes cyclic changes in sex 
hormone levels. Low levels of oestradiol and progesterone 
are present during the menstrual phase. The follicular 
phase is characterized by a gradual increase in oestradiol 
levels, which culminates in the preovulatory period. The 
central point of a menstrual cycle is ovulation, which 
occurs between days 10 and 14. It is controlled by the 
pituitary gland, which increasingly secretes the follicle-
stimulating hormone (FSH) and luteinizing hormone 
(LH), followed by a higher amount of oestradiol from 
the follicles. During this period, basal body temperature 
values increase. After ovulation, oestradiol levels are 
lower, but progesterone levels start to increase. The 
luteal phase is characterized by high levels of oestradiol 
and progesterone. 11

Many Neurophysiologic studies have shown that the 
brain regions involved in affective state and cognition 
are diffusely affected by ovarian hormones. 12

Most of the behavioural & emotional patterns 
observed during the premenstrual phase is mainly 
attributed to the increased activity of sympathetic 
division of autonomic nervous system. Sympathetic 
activity is more during premenstrual phase because of 
estrogen. 13

Progesterone acts at the level of plasma membrane 
of selected cells by a nongenemic mechanism `to inhibit 
the activation of adenylcyclase. Progesterone through 
some metabolites acts in the brain as an anesthetic /
anxiolytic agent by binding to gamma aminobutyric acid 
A (GABA) receptor. GABA is an inhibitory

Neurotransmitter. These metabolites are formed in 
women during premenstrual phase when progesterone 
excretion is high. These metabolites inhibits neural 
transmission through GABA A receptors, hyperpolarising 
the neuronal cells. This neural transmission inhibition 
affects sensorimotor association and processing 
capability of central nervous system. 14

The reaction time is the time interval between the 
onset of the stimulus and the initiation of the response. 
The reaction time provides an indirect index of the 
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processing capability of the CNS and a simple means of 
determining the sensorimotor performance. 5

Bruce and Russel have indicated that varying level 
of sex steroids during different phases of menstrual cycle 
have sodium and water retaining effect associated with 
weight gain in females. This retention of salt and water 
could modify the axonal conduction and alter the rate 
of impulse transmission. Further, it is also suggested 
to alter the availability of the neurotransmitter at the 
synaptic level. They have concluded that the increased 
synaptic delay coupled with the reduced velocity of nerve 
impulse due to the effect of female sex hormones affects 
the sensorimotor co-ordination and the processing speed 
of the Central Nervous System. 15, 16

Possible neuroendocrine causes of premenstrual 
edema are estrogen, progesterone, and renin-
angiotensin-aldosterone axis. Estrogen increases the 
level of plasma renin substrate through enhanced 
hepatic synthesis, which leads to elevation of plasma 
angiotensin. This results in an elevated secretion and 
excretion of aldosterone. It shows that sodium retaining 
effect of estrogen is independent of its ability to augment 
aldosterone production. Progesterone is a partial agonist 
of aldosterone and blocks the effect of aldosterone at 
renal tubules. During the luteal phase of menstrual cycle, 
there is no change in level of plasma renin substrate but 
there is rise in renin concentration leading to an increase 
in plasma renin activity with an increase in plasma 
aldosterone level and excretion. 17

A study by Mahesh B et al in 2013, have 
demonstrated that exercise improves reaction time by 
improving cerebral blood flow. 18

Conclusion
This fact of prolonged reaction time during 

premenstrual period can be considered in neurological 
and behavioural assessment of women. In the modern 
era, women are equally involved in all fields like men. 
Because of this premenstrual syndrome of psychological 
or physical nature, it may limit their functional capacity 
affecting quality of life & if severe may lead to sickness 
absentism.

Women with premenstrual symptoms should 
modify their life style by doing exercises regularly and 
reducing intake of water and salt during premenstrual 
period which helps in improving their quality of life.
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Abstract
Anaemia is a global nutritional problem common in developing countries. Most common type of anaemia is 
iron deficiency anaemia. Anaemia can be corrected by giving iron supplements and vitamins, but it has its 
own side effects when given on long term. So, this study aims to know whether there is any relation between 
blood group and occurrence of anaemia, so that preventive measures can be taken to combat anaemia in 
individuals who are more prone to it.

Methodology: The study is conducted on 198 MBBS students (males and females) who are in the age 
group of 18-25 years in Bidar institute of medical sciences, Bidar. Blood sample is taken using finger prick, 
under aseptic conditions and blood group is determined using glass slide method using antisera A, B and D. 
Hemoglobin concentration is estimated using Sahli’s method.

Results: In our study we found that students with blood group B (24%)are more prone for anemia, followed 
by O (16%), AB (10%) and blood group A (8%). Blood group A almost resistant to anemia.

Conclusion: We can conclude that regular intake of iron and vitamin supplements could be suggested to the 
individuals who are more susceptible to anemia based on their blood groups.

Keywords: Blood group, Hemoglobin, Anaemia.

the inheritance of genes to establish parentage. Two 
particular types of antigens are much more likely than 
the others to cause blood transfusion reactions. They are 
the O-A-B system of antigens and the Rh system. 3 ABO 
and Rh are recognized as the major clinically significant 
blood group antigens.

The rhesus blood group system was the fourth system 
to be discovered. 1The ABO blood group individuals are 
divided into four major blood groups, namely, A, B, 
AB and O, according to the presence of antigens and 
agglutinins. Blood group A blood has type A antigens, 
blood group B has type B antigens and blood group O 
has neither A nor B antigens.

The Rhesus antigen (name because a related antigen 
was first discovered in Rhesus monkeys), is found in the 
red blood cells of approximately 85%-90% of the people. 
This is the second most important blood group system 
due to its immunogenicity in Rh negative individuals in 
blood transfusion or pregnancy. Rh positive individuals 
have RhD antigen on the surface of their red blood cells 

Introduction
Blood is a specialized connective tissue with 

complete and unchangeable identity. It provides one of 
the means of connection between the cells of different 
parts of the body and external environment. 1 In modern 
medicine blood transfusion is an important measure for 
replacing blood loss.2 At least 30 commonly occurring 
antigens and hundreds of other rare antigen have been 
found in human blood cells, especially on the surfaces 
of the cell membranes. Most of the antigens are weak 
and therefore are of importance principally for studying 
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and Rh negative individuals do not have this antigen. 
Blood group antigens are not only important in relation 
to blood transfusion and organ transplantation, but also 
have some association with diseases like duodenal 
ulcer, diabetes mellitus, urinary tract infection and Rh 
incompatibility of the newborn. 1

As per the World Health Organization (WHO) 
database on anemia globally, anemia affects 1.62 
billion people (95%), which corresponds to 24.8% 
of the population. WHO also estimates that anemia 
contributes to about 20% of maternal and perinatal death 
in developing countries4, 5.

Anaemia can be defined by a condition in which the 
total haemoglobin (Hb) level or number of red blood 
cells (RBCs) is poorly lowered. The World Health 
Organisation (WHO) defines anaemia as Hb<130 g/L in 
men older than 15 years, 110 g/L in pregnant women, 
and <120 g/L in non-pregnant women older than age 
15.6, 7 Anemia is defined as a clinical condition which is 
characterized by reduction in hemoglobin concentration 
of the blood below the normal for the age. 2 It is a global 
problem, mainly affecting poor people in developing 
countries.2, 3 Anemia during adolescence severely 
impairs the physical and mental development; weakens 
behavioral & cognitive development; reduces physical 
fitness; decreases the work performance and even 
contributes to the adverse pregnancy outcome. 1Though, 
the oral iron supplements are given commonly to correct 
anemia, but should be used only when dietary measures 
have failed. Moreover, iron supplement can correct 
anemia which is due to iron deficiency. 4 Besides this, oral 
iron supplements can cause gastrointestinal problems 
like nausea, vomiting, diarrhea and constipation and 
can even aggravate pre-existing ulcers and ulcerative 
colitis. Long term iron supplements also can cause heart 
disease. Anaemia even can have a negative impact on 
physical performance, due to reduced oxygen transport 
the reduced cellular oxidative capacity. 6, 8

So, it would be better to combat anemia by giving 
the treatment to the population who are more prone to 
anemia. By determining the specific population prone or 
resistant to anemia, it would be easier to suggest specific 
dietary advice to prevent the occurrence of anemia in 
such a population.

Since blood groups have relation with anemia, the 
present study is conducted to prevent and treat anemia.

Table No. 1: WHO Definition of anaemia

Population Hb Diagnostic of 
anaemia (g/dL)

Children aged 6 months to 6 years old <11.0
Children aged 6-14 years old <12.0
Adult men <13.0
Adult non-pregnant women <12.0
Adult pregnant women <11.0

Aims and Objectives: To study and find out if there 
is any relation between blood group distribution and 
occurrence of anemia among students

Materials and Method: The study is conducted 
on 198 MBBS students (males and females) who are 
in the age group of 18-25 years in Bidar institute of 
medical sciences, Bidar. Blood sample is taken using 
finger prick, under aseptic conditions and blood group 
is determined using glass slide method using antisera A, 
B and D. Hemoglobin concentration is estimated using 
Sahli’s method. The brief of the study and procedure is 
given to the subjects and informed consent taken.

Inclusion criteria: Young adults in the age group of 
18-25 years, Healthy

Exclusion criteria: Subjects with acute or chronic 
infections

Statistical analysis: Frequency distribution and 
chi-square test

Findings: In our study, students with hemoglobin 
concentration less than 10g/dl were taken as anemic. 
Total 58 students are anemic, while remaining 140 
students are non anaemic. 93 students are females 
out of which 50 are anemic whereas 105 students are 
males where only 8 males were found to be anemic. 
56 students with Hb less than 10g/dl were Rh positive 
and 2 students Rh negative. 137 students and 3 students 
were Rh positive and Rh negative respectively with Hb 
more than 10g/dl. Also 45 students are blood group A, 
22 with blood group AB, 68 with blood group B and O 
blood group students are 63. Among the A blood group, 
8 students were anemic, among blood group B, 24 were 
anemic, among blood group AB, 10 were anemic and 16 
students with O blood group were anemic.

In our study we found that students with blood 
group B (24%)are more prone for anemia, followed by 
O (16%), AB (10%) and blood group A (8%). Blood 
group A almost resistant to anemia.
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Diagram 1. Anaemic status in Rh positive and Rh 
negative students

Table No. 2: Distribution of anaemic and non-
anaemic students

Hb Frequency Percentage
<10 58 29.3

>=10 140 70.7
Total 198 100.0

Table No. 3: Anaemic status in males and females

Sex
Hb

Total
<10 >=10

Female 50 43 93
Male 8 97 105
Total 58 140 198

χ2 = 50.70, p<0.0001

Table No. 4: Different blood group status in anaemic 
and non anaemic students

Blood group
Hb

Total
<10 >=10

A +ve 8 35 39
A–ve 0 2 2
AB+ve 8 12 5
AB-ve 2 0 1
B–ve 0 1 1
B+ve 24 43 61
O +ve 16 47 63
Total 58 140 198

χ2 = 7.06, p=0.13
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Diagram 2. Association of anaemic status with blood groups

Discussion
In our study, the distribution of blood group B 

was the highest with a percentage frequency of 68%, 
followed by blood group O and A with a percentage 
frequency of 63 and 45% respectively and the least 
percentage frequency is that of blood group AB which is 
22%. The prevalence of anaemia in our study was found 
in blood group B, followed by O, AB and then A. The 
same trend of prevalence of blood groups (B>O>A>AB) 
was observed and reported by study conducted by Kaur 
M. In many other studies, blood group O has been found 
to be the most common blood group. The frequency 

of Rh+ve was about 97.4%, while 2.7% were Rh-ve 
in our study. Similar patterns of distribution were also 
observed in other studies. Thus, the frequencies of ABO 
and rhesus blood groups vary from one population 
to another. On further evaluating the distribution of 
subjects according to blood groups and their relationship 
to anemia it was found that anemia was more frequent 
in blood group B (41.2%) followed by blood group 
AB (40.0%), A (33.3%) and least in the blood group O 
(25.8%) but it was not statistically significant (p=0.122). 
Similar findings were seen in the study conducted by 
Basak Asim Kumar, 5 in which individuals having blood 
group B, A or AB were prone to anemia compared to 
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blood group O but was statistically significant. On the 
other hand, there was no such relationship between Rh 
factor and the occurrence of anemia between the above 
mentioned populations. Anemia during adolescence 
severely impairs the physical and mental development; 
weakens behavioral and cognitive development; reduces 
physical fitness; decreases the work performance and 
even contributes to the adverse pregnancy outcome Mild 
anemia can adversely affect the productivity and is also 
known to reduce the immune-competence. The average 
prevalence of anemia is 25-80% seen in several studies 
across the Indian subcontinent in a study conducted 
by ICMR in sixteen districts in eleven different states 
reporting a prevalence rate of anemia 90.1% among the 
adolescent girls of 11-18 years age groups. In their study, 
35% anemia was seen in the 300 students studied. In 
further evaluating gender wise it was found that anemia 
was significantly more in the girls (44.8%) compared to 
the boys (17.6%) with a ‘p’ value of 0.0001. The similar 
higher prevalence of anemia was found in the rural girls 
(98%) and boys (56%) of Punjab. This study reveals 
that there is a relationship between blood group and 
anemia, though not statistically significant which could 
be due to small sample size. Similar finding was found 
in our study where girls are more prone to anaemia. The 
individuals with blood group antigen alpha and beta 
are comparatively more prone to be anemia, whereas 
the individuals devoid of these anti gens are resistant to 
anemia. So, the regular intake of iron and vitamin rich 
diet in individuals having blood groups A, B, and AB 
can prevent the occurrence of anemia.

Conclusion
We conclude that individuals with blood group B 

are more prone to anaemia followed by blood group O, 
AB and least is with blood group A. Based on their blood 
groups, we can advice regular intake of diet rich in iron 

and vitamins or also their supplements to the individual 
who are more susceptible to anaemia.
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Abstract
Aim: To assess effect of hemodialysis on cognitive control.

Introduction: Studies till date have not confirmed the immediate effect of hemodialysis on cognitive function. 
Cognitive control consists of core cognitive functions such as working memory and inhibition. In several 
studies it was observed that patients performed worse than healthy control in terms of fluency, working 
memory, inhibitory control, cognitive flexibility, and decision-making. This study was specifically designed 
to observe the effect of hemodialysis on learning and memory (Cognitive Control) in fifty ambulatory male 
subjects of end stage renal disease undergoing twice a week hemodialysis of age more than 21years.

Material and Method Subjects on hemodialysis for more than 2 months up to a year were only included. 
They were instructed about methodology of Stroop color Word Test, Backward digit span Test and Ray 
Auditory Verbal learning Test. Following instruction on methodology they were given five practice sessions. 
They were then tested before and after hemodialysis.

Result: Post hemodialysis, the reaction time for Stroop color condition, Stroop word condition and Strop 
color word condition was less and this was found to be statistically significant when compared to pre-
hemodialysis. This indicates an improvement in executive control acutely after dialysis.

If we look at backward digit span test and RAVLT total score, delayed recall and average recall no significant 
change was seen. The RAVLT immediate recall time changed significantly after hemodialysis.

Conclusion: There is acute effect of hemodialysis on executive function (cognitive control) domain of 
cognition.

Keywords: Hemodialysis, cognitive control, Stroop Color Word Test.

growth in the health care infrastructure. Parallel to 
this increase in the longevity a number of researches 
related to the impairment in the cognitive abilities has 
seen an upward graph in the recent years. Multifaceted 
impairment in the cognitive decline primarily in the 
domain of executive functions, short term memory and 
cognitive control.

Studies have explored cognitive functions in 
ESRD-HD patients by using a comprehensive test 
battery encompassing the domains of updating (fluency, 
working memory, and reasoning), inhibitory control, 
cognitive flexibility, planning and decision-making.

Introduction
Better longevity of the patient of End renal disease 

has seen a recent upsurge in the prevalence mainly due 
to the recent advances in the treatment modality like 
peritoneal dialysis and hemodialysis and tremendous 
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In several studies it was observed that patients 
performed worse than healthy control in terms of 
fluency, working memory, inhibitory control, cognitive 
flexibility, and decision-making.

Literatures till date give a conflicting view of the 
immediate effect of hemodialysis on cognitive function.

In case of verbal fluency, Harciarek et al.1 
found a reduced rate of word production of in a task 
of phonological fluency, while Post et al.2, using 
the Fluency-Controlled Oral Word Association 
Test (COWAT), showed a reduced performance in 
phonological and semantic verbal fluency. While 
studying working memory, Anwar et al. and Costa et al. 
observed lower performance by ESRD-HD patients in 
comparison to healthy controls.3,4 Some earlier studies 
also demonstrated impaired inhibitory control in ESRD-
HD patients.5,2 However, with respect to cognitive 
flexibility, Anwar et al.3 and Post et al.2 observed in 
ESRD-HD patients on the Trail Making Test B, a 
reduced performance. Evaluating reasoning, Pereira et 
al. in another study reported significant deteriorations in 
non-verbal fluency reasoning by ESRD-HD patients.6

Cognitive control encompasses core cognitive 
process like inhibition, working memory and cognitive 
flexibility. Key elements like selection, scheduling 
and coordinated programming process are needed for 
cognitive control that is brought about by target oriented, 
self-regulatory operations of brain 11.

We undertook this study to add to the existing 
literature our finding on the acute effect of haemodialysis 
on one particular area of cognitive function i.e. cognitive 
control that has been quite neglected by the researchers.

Material and Method
This study was performed as a before-after analytical 

research in patients on maintenance hemodialysis older 
than 20 years of age, in dialysis unit of department of 
Nephrology; IGIMS Patna. Only patients who were on 
maintenance hemodialysis for more than 2 months and 
less than one year were included in the study.

The study population consisted of 50 ambulatory 
male patients with ESRD (GFR < 15 mL/m undergoing 
maintenance hemodialysis twice a week. The causes 
of ESRD were diabetes mellitus type II (20%), arterial 
hypertension (35%), glomerulonephritis (30%), and 
cystic kidney disease (15%).

Inclusion criteria:

(a)	 Age above 20 years

(b)	 MMSE score more than 28

(c)	 Stable clinical and functional state

(d)	 Education level; Matriculation and above

Exclusion criteria

(a)	 Cardiovascular disorders

(b)	 Known lung disease, such as asthma or COPD

(c)	 Neuromuscular disorders and neuropsychiatric 
disorder

(d)	 Being a past or active smoker

(e)	 Malnutrition (BMI < 18).

(f)	 Patients showing any sign and symptoms of uremic 
encephalopathy

The study had the prior approval of the institute 
ethics committee. All subjects gave informed signed 
consent.

Hemodialysis: All the included patients in the 
study were on hemodialysis two times per week in 
the morning shifts. Dialysis was done using Dialog+ 
B BRAUN Melsungen AG, Germany machines. The 
patients included were kept on a strict maintenance 
regime. The water was treated by a reverse-osmosis de-
ionizing system.

The Dialyzers were multiple-use, 1.3 m2 surface 
area high-flux synthetic hollow fiber polynephron (Nipro 
Corporation, Japan) with bicarbonate-based dialysate 
(Glucose 1 mmol/L, Na+ 140 mEq/L, HCO3

-32 mEq/L, 
K+ 2.0 mEq/L, Ca2+ 1.25 mmol/L, Mg2+ 0.5 mEq/L). 
The prescribed duration was 3 h with a blood flow rate 
of 250-350 ml/min and dialysate flow rate of 500 ml/
min. Spirometry was performed twice for the eligible 
patients who consented to participate in the study; before 
the hemodialysis session and immediately after it.

Cognitive Function Testing: They were instructed 
on methodology of Stroop colour Word Test, Ray 
Auditory Verbal Test and Backward digit span. 
Following instruction on methodology they were given 
five practice sessions. Any query about the test was 
answered.

Stroop Colour Word Test 15: Vitoria version of 
Stroop Colour Word Test was used. It consists of three 
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21.5X14 cm cards, each containing six rows of four 
items (Helvetica, 28 point in rows which are placed 
one centimeter apart. In Part D (Dots), the subject is 
instructed to name as quickly as possible the colour 
of 24 dots printed in blue, green, red, or yellow ink. 
Each color is used six times, and the four colors are 
arranged in a pseudorandom order within the array, each 
color appearing once in each row. Part W (Words) is 
similar to Part D, except that the dots are replaced by 
common words, printed in lowercase letters. The subject 
is required to name the colors in which the stimuli 
are printed and to disregard their verbal content. Part 
C (Colors) is similar to Parts D and W, but here the 
colored stimuli are the color names “blue, green, red, 
and yellow” printed in lowercase so that the print color 
never corresponds to the color name. This latter task thus 
requires the individual to inhibit an automatic reading 
response and to produce a more effortful color naming 
response. The time difference between part C and Part W 
is known as interference effect or Stroop effect.

The Rey Auditory Verbal learning Test 
(RAVLT)15 : RAVLT assessed verbal memory and 
learning. Participants were read a list of 15 common 
words five times. Immediately after each time, they were 
asked to recapitulate as many words as possible. After 
completion of the fifth trial, an interference list was 
presented following which subject had to spontaneously 
recall the original words. Finally, participants were 
required to spontaneously recall the original words 
after a 20-minute delay. Scores were calculated as the 
total number of words recalled (1) across the five trials 

(total acquisition); (2) after the interference list (recall 
after interference); (3) on the fifth trial minus after the 
interference (loss after interference); and (4) after the 
delay (long delay free recall).

Backwards Digit Span test 15: In a standard 
Backwards Digit Span test, the length of the number-
string increases by 1 and continues until participants fail 
two consecutive attempts at reciting strings of a given 
length—generating a score in relation to the maximum 
string-length successfully recited. Participants attempted 
to recite nine number-strings which were 3-11 digits in 
length, increasing with order.

Statistical analysis: All data are expressed as mean 
± standard deviation (SD). The analysis was performed 
using SPSS 17. Statistical significance was accepted at 
P<0.05. Comparisons among after hemodialysis and 
before hemodialysis were performed by two tailed 
paired t test.

Result
After a session of Hemodialysis, the reaction time 

for Stroop color condition, Stroop word condition and 
Stroop color word condition were decreased and this 
was found to be statistically significant when compared 
to Pre hemodialysis.

In case of backward digit span test and RAVLT total 
score, delayed recall and average recall no significant 
change was observed. The immediate recall time 
changed significantly after Hemodialysis.

Table1: Comparison of before–hemodialysis and after-hemodialysis Neuropsychological tests score

Neuropsychological Test Pre Haemodialysis 
Score (Mean±SD)

Post Haemodialysis 
Score (Mean±SD) p-Value

RAVLT-Total Score 42.91± 10.07 41.84 ± 10.28 >0.05

RAVLT-Average Score 8.18 ± 2.02 8.25± 2.06 >0.05

RAVLT-Immediate Recall 8.68± 2.86 8.05 ± 2.18 <0.01

RAVLT-Delayed Recall 9.35± 3.17 9.73± 2.13 >0.05

Backward digit span test 4.51 (1.04) 4.39 (1.18) >0.05

Stroop color condition (time in second) 19.87±5.9 14.82±3.2 <0.001

Stroop word condition (time in second) 25.68±5.2 18.5.4±2.6 <0.001

Stroop color-word condition (time in second) 38.56±8.3 27.80±3.6 <0.001

Stroop Interference (time in second) 16.82±7.1 11.57±3.2 <0.001

All results are expressed as Mean ± standard deviation, p< 0.05 is considered significant
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Discussion
Post hemodialysis, the reaction time for Stroop color 

condition, Stroop word condition and Strop color word 
condition was less and this was found to be statistically 
significant when compared to pre-hemodialysis. This 
indicates an improvement in executive control acutely 
after dialysis.

If we look at backward digit span test and RAVLT 
total score, delayed recall and average recall no 
significant change was seen. The RAVLT immediate 
recall time changed significantly after hemodialysis.

Tests for cognitive function are of two major 
classes, neuropsychological and neurophysiological. In 
our study we have focused on the neuropsychological 
testing but similar studies with event related potential 
(ERP) must be evaluated.

Tilki HE, Akpolat T, Tunalı G, Kara A & Onar 
MK in their study documented the presence of 
electrophysiological and psychometric test abnormalities 
in chronic renal failure patients, and showed that 
continuous ambulatory peritoneal dialysis (CAPD) 
patients may have better outcomes as compared to HD 
patients. 8

Earlier studies evaluating MMS scores and P300 
latency in uraemia were focused on HD patients. There 
are only a few studies assessing P300 latency and with 
dissimilar study designs. Gallai et al. demonstrated 
improvements in P300 latency after dialysis in 20 
patients undergoing HD treatment. 9

Abnormal P300 and visual evoked potential 
latencies were found in 22 patients (13 were maintained 
on long term hemodialysis and 9 were being given only 
a low-protein diet) in a study by Cohen et al. 10

Tennyson et al. evaluated long-latency event-related 
potentials and the Symbol Digit Modalities Test in 10 
hemodialysis patients. Significant increases in N200 and 
P300 amplitude were observed after dialysis treatment in 
these 10 patients. In their study, ERP component latency 
and the Symbol Digit Modalities Test were not affected 
by dialysis. Control groups were not used. 11

Evers et al. investigated visually evoked ERPs in 33 
neurologically asymptomatic patients before and after 
they underwent hemodialysis. They compared the data 
with those of age-matched healthy subjects.

Before hemodialysis, the patients’ P300 latency was 
significantly prolonged as compared with that of the 
control group. After hemodialysis, P300 latency of the 
patients decreased, this was statistically significant. 12

This study evaluated in some detail cognitive 
outcomes in psychometric testing of ESRD patients on 
maintenance hemodialysis. The neuropsychological tests 
consisted of tests measuring learning ability, working 
memory, executive function and cognitive control. The 
post-hemodialysis testing had poorer performance only 
on some of these parameters than the pre-hemodialysis 
scores. Between the pre-hemodialysis and post-
hemodialysis studies it should be noted that Stroop 
word condition, Stroop color condition, Stroop word-
color condition and Stroop interference test all showed 
significant improvement in performance. This stressed 
the beneficial effect of hemodialysis on executive 
functions and cognitive control domains of the subject. 
There was an insignificant increase in performance in 
RAVLT-average score and RAVLT-delayed recall. A 
slight improvement was seen in backward digit span 
test but was not significant. The backward digit span 
assesses working memory.

There was no significant change in RAVLT-total, 
RAVLT-average, RAVLT-delayed recall scores. 
RAVLT-immediate recall scores differed significantly 
in the post hemodialysis test. The RAVLT is a measure 
of learning ability. It requires learning and memorizing 
function over a longer time. The available alertness of 
dialysis patients lasts to keep up with the short-term 
memory functions but immediate recall is still affected. 
Higher brain actions are involved, which are apparently 
reduced in patients on HD. Patients on hemodialysis are 
more likely able to memorize, concentrate and manage 
situations a day after dialysis. Lower cognitive function 
is a major hinderance as it impairs self-management, 
and follow a complicated pharmacologic time-table. 
Errors in medication and diet due to decreased cognitive 
performance can have deleterious consequences. As 
pointed out by Elias et al., the measures of everyday 
cognitive abilities relevant to patient understanding of 
the disease and treatments should be outlined, studied 
and implemented. 13

Harciarek et al. 1 and Lux et al. 14 are two studies 
similar to ours but both had a sample size smaller than 
ours. Lux et al. had only 12 subjects and Harciarek et al 
had 20. In contrast to our study both the studies show an 
increase in cognitive performance in namely executive 
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functions, psychomotor performance and learning and 
memory. One of the major limitations of our study was 
testing of only a few domains of cognition.

Conclusion
There is acute effect of hemodialysis on executive 

function (cognitive control) domain of cognition.
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Abstract
Evoked potential recordings (EPR) are designed to test the three most important of the five senses, touch, 
hearing and sight. Together, these three senses account for most of the incoming information absorbed 
by the brain. Evoked potentials (EPs) are important tools to study nerve impulse conduction in central 
nervous system. SEPs are one of the commonly used EPs which measure the transmission in somatosensory 
pathways. Aim of study was comparison of somatosensory evoked potentials between genders in healthy 
south indian population. Study was conducted in 120 healthy volunteers of both male & female in the age 
group of 15 to 60 years. Recording of SEPs was done in subjects. Informed written consent was obtained 
after explaining the procedures and answering all their queries. Normative data for Somatosensory Evoked 
Potential (SEP) for upper limb and lower limb in terms of both latency and amplitude were collected. 
statistical analysis was done using SPSS 20.0. In the present study, no significant correlation was found 
between gender and latencies of the waves both in upper and lower limbs. Amplitudes of the waves also 
could not be correlated with gender.
Keywords: Somatosensory evoked potential, Gender.

EPs which measure the transmission in somatosensory 
pathways by any mode of stimulation whether it is 
electrical or mechanical. Evoked potentials are usually 
summated surface electrical potentials generated and 
recorded on the scalp overlying primary receptive areas 
of the brain corresponding to somatosensory system in 
parietal cortex 1. The SEPs assess the intactness of the 
sensory pathway and the long course makes it easy to 
evaluate. The stimulation of median nerve generate a 
number of wave forms, negative waves are designated 
by N and positive waves are designated by P. Usually 
the significant negative wave N20 and Positive wave 
P24 are recorded. The N20 is generated by Ventro-
postero lateral (VPL) nucleus of thalamus and the 
primary sensory cortex. Tibial SEPs are recorded by 
stimulating the posterior tibial nerve. The important 
waves are P45 and N55. SEPs have a good correlation 
with impairment of joint position and vibration position2. 
For an abnormality in SEP to occur, a significant degree 
of sensory impairment should take place3.

Materials & Method
Study was conducted in 120 healthy volunteers of 

both male & female in the age group of 15 to 60 years. 
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Introduction
The five human senses of sight, hearing, smell, 

taste and touch are imperative to life. Impairment or 
nonfunctioning of any one of these incapacitates a 
human being to such a degree that the sufferer can only 
be considered as disabled. Evoked potential recordings 
(EPR) are designed to test the three most important 
of the five senses, touch, hearing and sight. Together, 
these three senses account for most of the incoming 
information absorbed by the brain. They are also the 
most easily monitored parameters. Studies have shown 
that sight accounts for as much as 70% of the huge and 
varied volume of information absorbed by a human being. 
Touch sense is responsible for another 15% and hearing 
sense for 10%. Evoked potentials (EPs) are important 
tools to study nerve impulse conduction in central 
nervous system. SEPs are one of the commonly used 
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They were subjected to a basic neurological examination 
and only those without neurological deficit and those who 
satisfied the inclusion & exclusion criteria were included 
in the study (n=120; Male=79, Female=41). Subjects 
were instructed to wash their hair with shampoo (oil free 
scalp) on the day of recording, to reduce skin impedance, 
for better recording of SEPs. Informed written consent 
was obtained after explaining the procedures and 
answering all their queries. Participants were made 
to lie down supine in a couch comfortably with head 
pillow to avoid muscle artifacts. Standard silver chloride 
electrodes of 1cm diameter were used for recording. 
International 10-20 system nomenclature was used for 
naming electrode position. The electrodes were applied 
to the scalp using conduction jelly after thoroughly 
cleaning the area. American Clinical Neurophysiology 
Society (ACNS) guidelines were followed to record 
SEP 4. Recording electrode was placed at C3’ position 
for Upper limb, and Cz position in the midline for lower 
limb recordings. The reference electrode was placed at 
Fz for both upper limb & lower limb recordings5. The 
ground disc type electrode was placed over forearm after 
thoroughly cleaning with spirit.

Data Recording
Upper Limb SEP Recording: The median nerve 

was stimulated near wrist with square pulse for duration 
of 0.2 milli seconds, and at the rate of 5 Hz. The strength 
was decided by the threshold of the patient. 1000 
averaging was taken for analysis. N20 & P24 wave 
latencies and amplitudes were measured and compared.

Lower Limb Recording: The tibial nerve was 
stimulated at ankle with a square pulse of 0.2 milli 
seconds duration and at the rate of 5 Hz. Like upper limb 
SEPs the stimulus intensity was decided by the patient 
threshold and 1000 averaging was taken for analysis. P45 
& N55 wave latencies and amplitudes were measured 
and analyzed. Brain electrical activity was amplified 
50, 000 times through an inbuilt amplifier and recorded 
with a sampling rate of 1000 Hz and filtered through a 
band pass filter of 1-100 Hz. The negative wave around 
20ms was designated as N20 and the positive wave that 
succeeds it around 24ms was designated as P24 in case 
of upper limb recording, whereas in case of lower limb 
recordings the waves were designated as P45 & N55. 
The peak latencies of all the waveforms were marked.

Data Analysis: The detailed data was entered into 
the Microsoft Excel sheet and subsequently statistical 
analysis was done using SPSS (Statistical Package 
for Social Sciences) software version 20.0. Normative 
data for Somatosensory Evoked Potential (SEP) for 
upper limb and lower limb in terms of both latency and 
amplitude were collected.

Results
On analyzing the influence of gender over the SEP 

waveforms, significant difference was seen between 
genders for cortical wave latency for Lower Limb for 
P45 and N55 waves (P values were 0.001 and 0.002 
respectively).

Table 1: Comparison of latency and amplitude of N20 and P24 and cortical waves in Upper limb with 
respect to Gender

Parameters
Male

Mean ± SD
Female

Mean ± SD

t-test for Equality of Means

P value Mean 
Difference

95% Confidence 
Interval of Difference

Lower Upper

Latency N 20 Right Arm (ms) 17.93 ± 3.17 17.63 ± 2.96 0.615 0.2991 -. 8762 1.4743

Latency N 20 Left Arm (ms) 18.03 ± 3.03 17.66 ± 3.27 0.527 0.3789 -. 8044 1.5623

Latency P 24 Right Arm (ms) 24.28 ± 3.53 23.80 ± 2.83 0.451 0.4786 -. 7755 1.7327

Latency P24 Left Arm (ms) 24.28 ± 3.33 23.79 ± 2.52 0.409 0.4883 -. 6781 1.6546

Amplitude from N 20 to P 24 Right Arm (µV) 0.66 ± 0.67 0.541 ± 0.49 0.312 0.1199 -. 1138 . 3537

Amplitude from N 20 to P 24 Left Arm (µ V) 0.60 ± 0.67 0.77 ± 1.22 0.333 -0.1689 -. 5127 . 1749

Cortical Wave Latency Right Arm (ms) 64.38 ± 9.67 62.27 ± 7.59 0.223 2.1106 -1.3031 5.5244

Cortical Wave Latency Left Arm (ms) 64.48 ± 10.62 62.32 ± 8.58 0.259 2.1632 -1.6123 5.9387

Analysis was done using Student’s unpaired t test
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Table 2: Comparison of latency and amplitude of P45 and N55 and cortical waves in Lower limb with 
respect to Gender

Parameters
Male

Mean±SD
Female

Mean±SD

t-test for Equality of Means

P value Mean 
Difference

Std. Error 
Difference

95% Confidence 
Interval of the 

Difference

Lower Upper

Latency P 45 Right Leg (ms) 40.43 ±4.10 39.92 ±5.33 0.560 0.5110 . 8752 -1.2222 2.2442

Latency P 45 Left Leg (ms) 40.33 ±3.87 40.18±5.75 0.866 0.1498 . 8838 -1.6004 1.9000

Latency N 55 Right Leg (ms) 51.31 ±6.14 51.71 ±7.35 0.758 -0.3903 1.2616 -2.8885 2.1079

Latency N 55 Left Leg (ms) 51.26 ±6.02 51.83 ±7.58 0.654 -0.5690 1.2654 -3.0749 1.9368

Amplitude from P 45 to N55 Right Leg (µV) 0.437 ±0.38 0.532 ±0.45 0.225 -0.0950 .0778 -. 2491 .0592

Amplitude from P 45 to N55 Left Leg (µV) 0.46 ±0.40 0.56 ±0.43 0.196 -0.1031 .0792 -. 2599 .0537

Cortical Wave Latency Right Leg (ms) 83.94 ±6.49 80.07 ±4.77 0.001*** 3.8676 1.1397 1.6107 6.1245

Cortical Wave Latency Left Leg (ms) 84.49 ±6.46 80.85 ±4.50 0.002** 3.6386 1.1217 1.4174 5.8599

Analysis was done using Student’s unpaired t test * = P <0.05, ** = P<0.01, *** = P<0.001

difference with help of arm and shoulder dimension 
which are more for males as compared to females that 
could cause increase in latency of waves in males 8, 9, 10. 
This study was conducted among 286 normal subjects 
covering a wide range of age between 4 to 95 years; 
they could not find any gender based difference among 
children, which further supported this explanation for 
this difference among adults.

Conclusion:

In the present study, no significant correlation was 
found between gender and latencies of the waves both 
in upper and lower limbs. Amplitudes of the waves also 
could not be correlated with gender (Table 1, 2). This 
prompted us to confirmation that gender based difference 
in the arm and shoulder dimensions might have a role in 
this aspect.
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Abstract
Introduction: Stress is a part of modern life. With increasing complexity of life, stress is likely to increase. 
There are differences in ways that married and single individuals experience stress. The present study was 
conducted to correlate perceived stress with marital status among working individuals. Thus study aimed to 
see correlation between perceived stress and marital status among working men and women.

Materials and Method: This study included 150 men and women working in Bengaluru city. Data like 
age, marital status and perceived stress were collected. Perceived stress was assessed using Perceived Stress 
Scale-10 (PSS-10) questionnaire.

Findings: The study showed that there was no statistically significant difference in perceived stress between 
married and single individuals (p=0.524). Perceived stress scores were more in working women than in 
working men, which was statistically significant (p<0.001). Perceived stress scores decreased with increasing 
age, which was statistically significant (p=0.041).

Conclusion: These findings revealed that there is no significant difference in the level of perceived stress by 
married and single individuals. However the working women showed more perceived stress than working 
men. Stress reliever activities are recommended for working individuals.

Keywords: Perceived Stress Scale-10 (PSS-10), Working Men, Working Women, Married, Single.

Perception of stress is affected by many factors. 
There are differences in ways that married and single 
individuals experience stress. With previous studies we 
can say that married people have less perceived stress 
than single, separated and divorced individuals. 4, 5 In 
other studies, it is found that stress is more in married 
working women than unmarried working women. 6, 
7 It is common notion that women have greater stress 
than men. 8 In few studies, they found that there was 
no association between gender and stress. 9, 10 Thus the 
present study was conducted with aim to see correlation 
between perceived stress and marital status among 
working men and women.

Materials and Method: This is a cross-sectional 
study done in Bengaluru city. 150 office workers were 
recruited who worked 9 to 10 hours per day and had 
similar working environment. 75 males and 75 females 
of age group 18 to 50 years were included in this study. 
Written informed consent was obtained from each 

Introduction
Stress is a part of modern life. With increasing 

complexity of life, stress is likely to increase. Health 
is defined, by WHO, as not merely absence of disease 
but as a positive state of complete physical, mental and 
social well-being. 1 Stress can cause positive effects by 
serving as driving force to obtain results or can cause 
negative effects by acting as killer in work related 
performance.1,2 Perceived stress is feelings or thoughts 
that one has about how much stress they are under at a 
given point in time or over a given time period. 3
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subject. Subjects with medical illness, psychiatric illness 
or history of addiction to tobacco, alcohol, drug abuse 
were excluded.

Institutional ethical clearance was obtained prior to 
the study. Perceived stress was assessed using Perceived 
Stress Scale-10 questionnaire (Fig 1). For each chosen 
alternative, scores were given from 0 to 4, i.e., 0-never, 
1-almost never, 2-sometimes, 3-fairly often, 4-very 

often.11,12 For questions 4, 5, 7 and 8, scores are reversed. 
Total scores on PSS-10 can range from 0 to 40, 13 
according to which subjects were classified as follows,

●	 0-13 → low-stress levels

●	 14-26 → moderate stress levels

●	 27-40 → high perceived stress levels

Table 1: Perceived Stress Scale-10 (PSS-10) questionnaire.

1.	 In the last month, how often have you been upset because of something that 
happened unexpectedly? Never Almost 

Never
Some 
times

Fairly 
Often

Very 
Often

2.	 In the last month, how often have you felt that you were unable to control the 
important things in your life? Never Almost 

Never
Some 
times

Fairly 
Often

Very 
Often

3.	 In the last month, how often have you felt nervous and “stressed”? Never Almost 
Never

Some 
times

Fairly 
Often

Very 
Often

4.	 In the last month, how often have you felt confident about your ability to handle 
your personal problems? Never Almost 

Never
Some 
times

Fairly 
Often

Very 
Often

5.	 In the last month, how often have you felt that things were going your way? Never Almost 
Never

Some 
times

Fairly 
Often

Very 
Often

6.	 In the last month, how often have you found that you could not cope with all the 
things that you had to do? Never Almost 

Never
Some 
times

Fairly 
Often

Very 
Often

7.	 In the last month, how often have you been able to control irritations in your 
life? Never Almost 

Never
Some 
times

Fairly 
Often

Very 
Often

8.	 In the last month, how often have you felt that you were on top of things? Never Almost 
Never

Some 
times

Fairly 
Often

Very 
Often

9.	 In the last month, how often have you been angered because of things that were 
outside of your control? Never Almost 

Never
Some 
times

Fairly 
Often

Very 
Often

10.	In the last month, how often have you felt difficulties were piling up so high that 
you could not overcome them? Never Almost 

Never
Some 
times

Fairly 
Often

Very 
Often

Statistical analysis has been carried out in SPSS 18.0 
and R environment ver. 3.2.2. Results on continuous 
measurements are presented on Mean ± SD (Min-Max) 
and results on categorical measurements are presented in 
Number (%). Student t test (two tailed, independent) has 
been used to find the significance of study parameters 
on continuous scale between two groups (Inter group 
analysis) on metric parameters. Chi-square/Fisher Exact 
test has been used to find the significance of study 
parameters on categorical scale between two or more 
groups, Non-parametric setting for Qualitative data 
analysis. P value of <0.05 was considered as significant 
and P value of <0.01 was considered as highly significant.

Findings: Mean perceived stress scale scores are 
17.94±5.95 in single individual, 17.30±6.88 in married 
individual (P = 0.546, statistically not significant). 

Marital status distribution among males and females 
subjects showed no statistical result (P = 0.624). Table 
2 shows relation of different levels of PSS and marital 
status, which were not significant (P=0.521). Table 3 
shows statistically significant result between different 
levels of PSS and gender distribution (P < 0.001).

Table 2: Levels of PSS distribution of patients 
studied according to marital status. Chi-Square test. 

P=0.521, not significant.

Levels of PSS
Marital Status

Married Single
Low 23 (31.5%) 19 (24.7%)
Moderate 37 (50.7%) 46 (59.7%)
High 13 (17.8%) 12 (15.6%)
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Table 3: Levels of PSS distribution of patients 
studied according to gender. Chi-Square Test. 

P < 0.001, highly significant.

Levels of PSS
Gender

Female Male
Low 11 (14.7%) 31 (41.3%)
Moderate 46 (61.3%) 37 (49.3%)
High 18 (24%) 7 (9.3%)

Discussion
This study was conducted to see correlation between 

perceived stress and marital status among working men 
and women. This study shows that there is no significant 
relation of different levels of PSS and marital status. But 
this study showed significant result between different 
levels of PSS and gender.

In a study they have found that there are differences 
to stress, psychologically and biologically between men 
and women.14 Higher Hypothalamic-Pituitary-Adrenal 
(HPA) and autonomic responses are seen in men than 
women. In females, sex hormones are known to attenuate 
sympathoadrenal and HPA responsiveness, which leads 
to poor cortisol feedback on the brain and less or delayed 
containment of stress response in females.

A gender-specific neural activation model showed 
that there is asymmetric prefrontal activity in males 
and in females there is limbic activation. Right Parieto-
Frontal Cortex (RPFC) plays a major role in regulating 
negative affective style and also suppresses immune 
function by altering Dorsal Anterior Cingulate Cortex 
(DACC) and amygdala. Post stress there is persistent 
DACC activation in female subjects, which predispose 
women to mood disorders and depression. RPFC play 
critical role in adaptation and coping under stress.

Gender differences in central stress responses 
may be due to role of RPFC, right parietal regions and 
ventral striatum. In females, they have found that there is 
persistent cingulate activation, which causes emotional 
rewinding or reflection of own emotions. Thus women 
are negatively affected by interpersonal events.

In another study, they found sustained activation 
in ventral RPFC, right insula, putamen and anterior 
cingulate after stressor. 15 Brain’s response to acute stress 
is protective, but on long term there may be repeated 
neural activation pattern and prolonged hyperactivity 
of hypothalamus–pituitary–adrenal axis, which may be 

harmful.

Wang J et al., conducted a study where they 
found that in men, stress increases right prefrontal 
cortex (RPFC) activity and decreases activity in left 
orbitofrontal cortex (LOrF). 16 Whereas in women there 
is increase in activity in limbic system, viz., ventral 
striatum, putamen, insula and cingulate cortex. They 
also showed that stress response in men is mainly as 
‘fight-or-flight’ and in women as ‘tend-and-befriend’.

In men, long usage of computer is associated with 
sleep disturbances and reduced work performance, but 
in women there is risk of mental diseases. 17

In a study by Krantz et al., they found that women 
responded to interaction between work and home, 
whereas men showed selective response to work 
conditions. 18

Conclusion
There is no significant difference in the level of 

perceived stress by married and single individuals. The 
working women showed more perceived stress than 
working men.

Implications: Stress reliever activities are 
recommended for working individuals like talking with 
friends and family, praying, addressing causes of stress, 
reading, listening to music, watching television, aerobic 
exercises, yoga, and art therapy.
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Abstracts
Background and Objective: The aim of our study is to determine whether a small and sustainable increase 
in fruits, sprouts and raw vegetables in the daily diet can help to lower weight, blood pressure and improve 
physical endurance.

Method: Thirty members participated in this nutritional interventional study. BMI, blood pressure and 
distance covered in six minute walk test was measured and compared before and after the intervention of 
diet. The change in diet was acceptable and sustainable for twelve weeks.

Results: After a minimal change in diet the BMI and blood pressure decreased significantly. The distance 
covered in 6MWT also increased significantly.

Interpretation and Conclusion: An acceptable and sustainable increase of fruits, sprouts and raw 
vegetables in our daily diet reduces weight, blood pressure and improves physical endurance. Hence the risk 
of cardiovascular diseases reduces.

Keywords: Raw Diet, BMI, blood pressure,6MWT (six minute walk test).

habits due to modernization may be responsible for low 
intake of fruits and vegetables in daily diet. All of these 
factors may be contributing to increase of CVD.

The aim of our study is to determine whether a 
small and sustainable increase in fruits, sprouts and raw 
vegetables in the daily diet can help to lower weight, 
blood pressure and improve physical endurance.

Material and Method: Institutional ethical 
committee clearance was taken. Thirty three staff 
members of our Medical College and Hospital 
volunteered to participate in the study. The subjects 
were between the age group of 25 to 60 years. Three 
subjects could not adhere to the dietary changes and 
hence only thirty subjects were included. Those suffering 
from diabetes mellitus, hypertension and/or endocrine 
abnormalities based on history were excluded. Detailed 
dietary history was obtained from the subjects. Height 
and weight were measured and BMI was calculated as 
weight in kilograms divided by the square of height in 
meters. After 10 minutes of rest the blood pressure was 

Introduction
Cardiovascular diseases(CVD) are on the rise. In 

India the rates of coronary disease has increased from 
4% to 11% among urban populations1.CVD affects 
not only the older but also the younger population and 
hence is responsible for reducing the productivity. It is 
also affecting people in various economic stratii. It is 
now a leading cause of death in India responsible for 
approximately quarter of all mortality1,2. Industrialization 
has caused reduction in physical labour. Urbanisation 
and modernization has increased people’s needs and 
demands and decreased physical labour. People are 
under high level of stress and strain3.Changing food 
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recorded with the help of mercury sphygmomanometer. 
The first Korotkoff sound was recorded as systolic 
blood pressure (SBP) and fifth Korotkoff sound as 
diastolic blood pressure (DBP). All the subjects were 
then subjected to the six minute walk test (6MWT). The 
subjects walked at their own comfortable pace along a 
long hallway in the college building. The turnaround 
points were marked at a distance of 30 meters with cones. 
The total distance covered in six minutes was measured 
in meters. At the end of six minutes the subjects rated 
their dyspnoea and level of fatigue using BORG’s scale. 
Depending on their daily diet, modifications were made 
in their diet for 12 weeks. Approximately 250gms of 
raw vegetables, fruits and sprouts were added to their 
daily diet. 100 gms of any seasonal fruit for breakfast, 
during lunch and dinner 50 gms of raw vegetable salad 
which was either tomato, cucumber, carrot, cabbage, 
green, red or yellow capsicum and in the evening 50 
gms of sprouts was included in their diet. Weekly follow 
up was done regarding their diet. After 12 weeks the 
weight was measured and BMI calculated. The systolic 
and diastolic blood pressure after 10 minutes of rest was 

measured. The subjects underwent six minutes walk test 
in the same hallway and again the distance covered in 
meters was measured. Fatigue and dyspnoea according 
to BORG’s scale was assessed. The statistical analysis 
was done using statistical software Primer by students 
paired “t” test and for BORG’s scale Wilcoxon Signed 
Ranks test was applied.

The Borg Scale

0	 Nothing at all

0.5	 Very, Very slight (Just noticeable)

1	 Very Slight

2	 Slight (Light)

3	 Moderate

4	 Somewhat severe

5	 Severe (Heavy)

6, 7	 Very Severe

8, 9, 10	 Very, Very severe (Maximal)

Result
Our study group consisted of thirty subjects between age group 25 to 60 years

Table No 1: Changes observed in BMI, Blood pressure and distance covered in 6MWT.

Sr. No. Mean SD ‘p’ Value

1.
BMI Before Diet 26.8 kg/mts 2 + 3.21

0.001
BMI After Diet 25.9 kg/mts 2 + 3.17

2.
Basal SBP Before Diet 121.07 mm of Hg + 11.33

0.001
Basal SBP After Diet 116.67 mm of Hg + 10.55

3.
Basal DBP Before Diet 79.87 mm of Hg + 7.79

0.001
Basal DBP After Diet 76.53 mm of Hg + 6.50

4.
Distance Covered in MTS in 6MWT Before Diet 503.7 mts + 59.18

0.001
Distance Covered in MTS in 6MWT After Diet 552.0 mts + 61.16

Table 2: Borg’s Scale for Fatigue and Dyspnoea

Fatigue Pre Diet
Fatigue

Post Diet
Dyspnoea
Pre Diet

Dyspnoea
Post Diet

Mean .2667 .1000 .3000 .0500

SD .61214 .40258 .59596 .20129

ASYMP. SIG. (2-TAILED) .015 .014
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Discussion
Obesity and hypertension are two important risks 

factors predisposing to cardiovascular diseases1. Increase 
in body weight since many years has been associated 
with an increased risk of hypertension4,5.

Dietary factors influence these risks of CVD6 and 
the change in dietary habits have accelerated over 
the past few decades. In a study by Barry M Popkin 
changes in diet mostly involved reductions in fiber and 
whole grain intakes and increase in intake of animal 
and partially hydrogenated fats along with addition of 
caloric sweeteners7. In a study by Soumya Deb to assess 
the prevalence of risk factors for cardiovascular disease 
it was found that the high-risk dietary pattern was 
practiced more by the younger people as compared with 
the elders1.

A change towards healthy diet is a need of the hour. 
It is difficult to change one’s diet to a healthier option 
especially if it is for a long period. Dietary changes need 
to take into account a persons habits, taste preference 
and sociocultural background8. Adherence to a diet 
depends on its acceptability9. The benefits of treating 
cardiovascular risk factors like obesity and high blood 
pressure are also well known. Increase in intake of fast 
food like burgers, ready to eat food and decrease intake 
of fruits and raw vegetables is responsible for increasing 
weight. In a study by Vioque J et al it was  observed 
that increasing intake of fruits and vegetables was 
associated with lowering the risk of weight gain among 
Mediterranean population10.Similar finding were 
observed in our study where the BMI decreased from 
mean of 26.8 + 3.21 to 25.9 + 3.17 kg/mts 2 after dietary 
intervention. This was also observed in a study done in 
Northern Indians by R.B.Singh et al where they found 
that greater the intake of fruits and vegetables greater 
was the improvement in central obesity11. In another 
similar study by PK Newby et al it was concluded that 
diet high in fruits, vegetables, whole grains and reduced-
fat dairy resulted in smaller gains in BMI over a period 
of few years12.

Certain risk factors are known to affect blood 
pressure like increasing age, gender, central obesity, 
sedentary lifestyle, excess salt intake13 and also change 
in eating habits .Fruits and vegetables provide important 
vitamins, minerals like potassium, magnesium, fiber, 
and complex carbohydrates14,15,16 and are low in salt5 
which may help to lower blood pressure17. The rate 
of consumption of fruit and vegetables is low in India 

though a large percent of the population is vegetarians2. 
In a study by C Kalaivani Ashok,  S Karunanidhi in 
young female college students in Chennai city the 
intake of fruits and vegetables was lower than the 
recommended requirement.18.So in our study we 
introduced four serving of fruits, salads and sprouts 
in the daily routine. Any fruit/vegetable was allowed 
depending on the financial capability of the subject. After 
change in diet we noted average drop in the systolic and 
diastolic blood pressure of 4 mm of Hg and 3 mm of Hg 
respectively. This is comparable with a study by Q Chan 
et al where the systolic and diastolic blood pressure 
was found to be inversely related to intake of both raw 
and cooked vegetables and this relation was more with 
raw vegetables19.In a meta analysis it was concluded 
that reduced sodium intake and increased potassium 
intake could make a contribution to the prevention of 
hypertension, especially when blood pressure is already 
elevated20.

The six minute walk test (6MWT) is a simple, 
inexpensive and safe test which measures the distance 
that a subject can walk on a flat hard surface in six 
minutes. It is a well tolerated and acceptable test to 
patient. The 6MWT as a sub-maximal exercise test, 
evaluates the global and integrated responses of the 
pulmonary, cardiovascular and muscular components 
and reflects the functional exercise level for daily 
physical activities21. Most daily activities are of sub 
maximal level. The 6MWT has also been used as a one-
time measure of functional status of patients and aids 
in determining the morbidity and mortality in lung and 
heart disease.21. It is most commonly used as a baseline 
and follow-up assessment after a specific intervention 
or in monitoring disease progression. The change in the 
distance walked in the 6-minute walk can be used to trace 
the change in exercise capacity over time22.In our study 
the subjects showed an improvement in the distance 
covered in 6 MWT from a mean of 503.7 + 59.18 mts 
to 552 + 61.16 mts after the dietary intervention. In our 
study after the 6MWT we also found improvement in 
level of fatigue and dyspnoea which was significant.

Conclusion
An acceptable and sustainable increase of fruits, 

sprouts and raw vegetables in our daily diet reduces 
weight, blood pressure and improve physical endurance. 
Hence the risk of cardiovascular diseases reduces.
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Abstract
Background: Diabetes Mellitus still remains one of the foremost causes of Morbidity and Mortality in both 
the developing and developed nations. Diabetes Mellitus includes a heterogenous group of hyperglycemic 
disorders. The presence of extensive microvascular circulation and abundant connective tissue in lungs, 
raises the possibility that lung tissue could be a target organ in Type2 Diabetes Mellitus

Objective: To study the effects of Type 2 Diabetes Mellitus on lung function tests.

Materials and Method: 80 male subjects, 40Type 2 Diabetes-study group, 40 Healthy-controls selected 
from Vaishnavi Hospital, Hyderabad. Medspiror instrument was used to record lung functions. Following 
parameters were recorded: Forced vital capacity (FVC), Forced Expiratory Volume in 1st sec (FEV1), FEV1 
/FVC ratio, Forced Expiratory Flow in middle half of FVC (FEF 25-75%) and Peak Expiratory Flow Rate 
(PEF). Statistical analysis was done using unpaired t-test in windows stat 9.2 software.

Results: Study group showed statistically greater percentage reduction in FVC, FEV1, FEF 25-75% and 
PEF compared to control group.

Conclusion: Type2Diabetes Mellitus may be a causative factor for derangement in lung functions due 
to altered connective tissue, thickening of basal lamina of alveolar membrane and capillary endothelium. 
All these factors are leading to Restrictive Lung disorder, which exacerbate with increasing blood sugar 
levels and duration of Type2 Diabetes Mellitus. Therefore lung is considered as a TARGET ORGAN in 
Type2Diabetes Mellitus.

Keywords: T2DM & Pulmonary Function Test.

insulin resulting in decreased peripheral glucose uptake 
or INCREASED HEPATIC GLUCOSE OUTPUT.2-3

This entity is accompanied by wide spread 
biochemical, morphological and functional abnormalities 
which induce certain complications involving kidney, 
heart, blood vessels, nerves, skin, liver, collagen and 
elastic fibers. Thus Diabetes is a multisystem disorder 
that affects many organs of human body. 4

There are histopathological modifications seen in 
lungs of Diabetic subjects such as thickened alveolar 
epithelial cells and pulmonary capillary basal lamina 
leading to decreased elastic recoiling of lung tissue. 
There is defective diffusion of gases due to reduced 
pulmonary capillary blood volume and thickening of 
basement membrane.

Introduction
Diabetes mellitus, a pan-metabolic disorder, 

is principally characterized by chronic/sustained 
hyperglycemia: ‘A syndrome rather than a disease 
entity’1.

Type 2 Diabetes is known to include wide range 
of disorders differing in progression and outlook. The 
underlying mechanism is due to either DIMINISHED 
INSULIN SECRETION, an islet cell defect, associated 
with increased peripheral resistance to the action of 
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This non-enzymatic glycosylation inducing 
modification of lung connective tissue is most likely 
the mechanism underlying the mechanical pulmonary 
dysfunction in Diabetes.

This suggests lung as a ‘’Target organ’’ in Diabetes 
Mellitus. 5

Epidemiology: There were 66.8 million cases 
of Diabetes in India in 2014, Diabetes raw national 
prevalence (%) 8.56.WHO projects that Diabetes will be 
the 7th leading cause of death in 2030.6-7

Prevalence of Diabetes in adults worldwide was 
estimated to be 4.0% in 1995 and to rise to 5.4% by the 
year 2025. It is higher in developed than in developing 
countries.

The major part of this numerical increase will occur 
in developing countries. There will be a 42% increase 
from 51 to 72 million, in the developed countries and a 
170% increase from 84 to 228 million, in the developing 
countries.

1.	 By the year 2025, >75% of people with Diabetes 
will reside in developing countries, as compared 
with 62% in 1995.

2.	 In the year 2025 the countries with the largest 
number of people with Diabetes will be India, 
China, and the U. S.

3.	 The majority of people with Diabetes are aged > or 
=65 years. This pattern will be accentuated by the 
year 2025.

4.	 It is appraised that there will be more than 200 
million Diabetes with in next 10 years. By this time 
India has become the ‘DIABETES CAPITAL’ of 
the world, with 3 crore people affected, which is tip 
of ice berg. 8-9

5.	 COPD, which is defined functionally by a reduction 
of the ratio between FEV1 and forced vital capacity 
(FVC) below 70%, is one of the leading causes of 
mortality and quality-adjusted life years lost in the 
US as well as worldwide.

This restrictive spirometric pattern is also associated 
within significant functional impairment. 10-13

Materials and Method
Methodology: Ethical committee approval was 

obtained from the institutional ethical committee of 
Osmania Medical College.

Informed consent was taken from the subjects and 
purpose of study was explained along with the benefits 
and risks.

Sample Size:

●	 80 Male subjects were selected. 40 healthy males 
subjects with age group being 40-55yrs with no 
history of Type 2 Diabetes Mellitus are taken as 
control group.

●	 The present study was undertaken in co-operation 
with Vaishnavi hospital, Hyderabad, during the 
period of 2014-2015.

●	 The present study was done to elicit the consequence 
of Type 2 Diabetes Mellitus on lung function test 
among adult male of age group 40-55yrs. The lung 
function tests were correlated with those in normal 
healthy adult male subjects having no history of 
smoking. The duration of Type 2 Diabetes Mellitus 
and blood sugar levels were contemplated to study 
the effects of Diabetes Mellitus.

Preparation:

●	 The subjects were asked to wear loose-clothing to 
prevent compression of thorax

●	 They were asked to relax for 5-10min before and 
after Pre-test and Post-test

●	 Subjects were instructed not to have heavy meal 
before the test.

Inclusion Criteria:

1.	 40 male subjects with history of Type 2 Diabetes 
Mellitus for more than 10 yrs

2.	 Age group: 40-55yrs

Exclusion criteria: Female subjects, smokers, 
previous lung diseases or infections, any cardiovascular 
diseases, any known history of neuromuscular diseases, 
malignancy, any surgery in past, any abnormalities 
of thoracic or verterbral column, obese person 
(BMI:<30Kg/m2)

Study and Control group were preferred as per 
inclusion and exclusion criteria. Clinical examination 
of Respiratory system was done to know its function as 
base level. FBS/PPBS were done on same day of lung 
function tests.

The PFT’S were done in morning sessions 11-1pm, 
using MEDSPIROR parameters taken were

FVC, FEV1 (L), FEV1/FVC%, FEF25-75%, PEFR
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Spirometry Recording: Spiro lab II was employed 
to measure pulmonary function. The recordings were 
carried out in the Vaishnavi hospital, spiro-lab between 
11:30 am and 3:00 pm at a room temperature of 28-32 
degree celsius.

The maneuver was demonstrated to the patients.

Written consent was obtained for participation in 
this study.

Patient was asked to take a full maximal inspiration 
followed by forceful, maximal and complete exhalation 
without delay. Minimum three recordings were 
performed, with time gap of 2min. Readings with highest 
values were recorded.

The Parameters recorded were

FEV1, FVC, FVC/FEV1, FEF25-75%, PEFR.

Three satisfactory blows were performed and 
best values are taken for interpretation. Criteria for 
satisfactory blows are:

●	 The blow should continue until a volume plateau is 
reached

●	 FVC and FEV1 readings should be within 5% or 
100 ml

●	 The expiratory volume-time graph should be smooth 
and free from irregularities.

●	 Employing unpaired student’s t test the difference 
between means of the two groups was compared.

●	 p value less than 0.05 were taken as significant.
●	 Using SPSS Version 15 software the parameters 

were analyzed.

Results
Table No. 1: Comparison Of PFT in Study and 

Control Group

Parameters 
Recorded

Study group 
(n=40)

Control 
group (n=40)

p-value

FVC 2.07±0.74 2.72±0.43 <0.001, HS
FEV1 2.02±0.47 2.38±0.38 0.00034, HS
FEV1/FVC 0.78±0.079 0.80±0.087 0.22, NS
FEF25-75% 
(L/SEC)

1.88±0.51 2.68±0.49 < 0.001, HS

PEFR (L/SEC) 5.64± 1.. 81 6.87±1.82 0.00335, HS
Inference FVC, FEV1, 

FEF 25-75%, 
PEFR=HS-
Highly 
significant.
FEV1/FVC 
ratio=NS-Not 
significant

Table No. 2 Comparison of Age, Height, Weight, 
BMI, BSA, SES, FBS and PPBS in Type 2 Diabetes 

Mellitus and Control group

Basic 
Characteristics

Study 
group 
(n=40)

Control 
group (n=40) p-value

Age (years) 47.9± 5.27 47.6 ± 5.33 0.81, NS
Weight (kg) 64.2 ± 5.03 65.0± 6.80 0.52, NS
Height (cm) 167±6.42 166±7.98 0.77, NS
BSA (m2) 1.72±0.09 1.73±0.12 0.73, NS
BMI (kg/m2) 23±1.84 23±1.98 0.52, NS

SES
2.32±1.34
2.37±1.14
0.85, NS

FBS (md/dl) 175± 53.6 84±9.17 < 0.001, HS
PPBS (mg/dl) 226±57.9 125±8.44 < 0.001, HS

Inference

Age, Height. 
Weight, 
BSA, BMI, 
SES of 
both study 
and control 
group-NS 
(p> 0.05).
FBS and 
PPBS-HS in 
Study group. 

NS-not significant and HS-highly significant

Discussion
Diabetes seems to cause injury in the pulmonary 

microcirculation by increasing vessel wall thickness. 
In fact, considering its large vascular network and 
richness in collagen and elastin, the pulmonary system is 
susceptible to microvascular damage and non-enzymatic 
glycation in diabetes. The presence of these alterations 
could be regarded as the manifestation of Diabetic 
Microangiopathy. 14-17

Decreased elasticity of collagen especially in Type 
2 pneumatocyte increase permeability of capillary 
basement membrane. Since normal mechanism of gas 
exchange is influenced by the integrity of pulmonary 
connective tissue and microvasculature, development of 
abnormal lung functions is attributed to abnormality in 
either of these two structural components. 18

Lange P, Groth S J et al determined the co-relation 
between Diabetes Type 2 study group and healthy 
as controls, measured the FVC and FEV in 1 second. 
They observed that Diabetic patients in all age groups 
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showed a reduction in lung functions FVC, FEV1 and 
forced mid-expiratory flow by 8-20% with a moderate 
restrictive defect without restrictive defect without 
airway obstruction. FVC, FEV1 values correlated with 
present study. 19-22

Sanjeev Verma, Mumtaz Goni, there is a significant 
decrease in FEV in subjects with Type 2 Diabetes 
Mellitus compared with normal healthy controls. 
The ratio of FEV1 /FVC was found to be statistically 
insignificant. This study co-related with present study. 23

Dhaher J. S. Al-Habbo et al conducted PFT in Type 
2 Diabetes subjects and observed significant effects in 
FVC%, FEV1 and FEV1/FVC ratio when compared with 
the controls.24

Conclusion
Type2Diabetes Mellitus may be a causative factor for 

derangement in lung functions due to altered connective 
tissue, thickening of basal lamina of alveolar membrane 
and capillary endothelium, loss of bronchomotor tone & 
weakness of respiratory muscles.

Limitations of the Study
1.	 Mean HbA1C co-relatation with pulmonary 

function parameters as FVC and FEV1 could 
predict better the extent of hyperglycemia impairing 
the pulmonary function test.

2.	 Follow up of Diabetic subjects could not be done as 
it was a one time study.
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Abstract
Background: Abacus is an ancient instrument used for calculating numbers through basic arithmetic system. 
It has become popular among children of small ages as it helps in understanding basic arithmetic system 
& also helps in expanding brain usage. It activates nerve cells by providing stimuli like moving fingers 
& talking aloud. However, Increase in concentration of abacus students may be pre-dominating effect of 
training program. So this study was taken up to see effect of abacus learning on attention of children.

Objectives: To test & compare different types of attention in abacus users & non users.

Materials and Method: A total of 40 abacus users (upto 7 levels of abacus training) and 40 abacus non 
users who were of 10-15 years were tested for focussed attention by colour trail test, sustained attention by 
children paced auditory serial addition test and divided attention by symbol digit modality test. Results were 
statistically analysed using student ‘t’ test.

Results: Abacus users performed better than the controls in colour trail test (p=0.0001), children paced 
auditory serial addition test (p=0.01) and symbol digit modality test (p=0.01).

Conclusion: Abacus users have better focussed attention, sustained attention and divided attention compared 
to non abacus users.

Keywords: Abacus, Focussed attention, Sustained attention, Divided attention.

their minds with unusual speed. Various researchers have 
demonstrated that Abacus based Mental Calculation 
training is an effective intervention to improve children’s 
mental arithmetical ability, but it remains unclear 
whether the training affects high-order math abilities. 
Neuroimaging studies have indicated that abacus experts 
perform mental calculation by using motor and visual-
spatial resources Arithmetic calculations are performed 
by altering the configurations of beads that represent 
numbers. It has become popular among children of small 
ages as it helps in understanding basic arithmetic system 
& also helps in expanding brain usage. It activates nerve 
cells by providing stimuli like moving fingers However, 
Increase in concentration of abacus students may be pre-
dominating effect of training program. So this study was 
taken up to see effect of abacus learning on attention of 
children.1, 2

Objectives: To test & compare different types of 
attention in abacus users & non users

Introduction
Abacus is an old and unique arithmetic tool which 

has been used in many Asian countries like Japan, 
Korea, China, and India since 1200 AD. In abacus, 
Arithmetic calculations are performed by altering the 
configurations of beads that represent numbers called as 
physical abacus. First, Abacus users learn to calculate 
with a physical abacus, then gradually they can calculate 
extraordinary large numbers via an imagined abacus in 
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Materials and Method
A total of 40 abacus users (up to 7 levels of abacus 

training) and 40 abacus non users who were of 10-15 
years were tested for focussed attention by colour trail 
test, sustained attention by children paced auditory 
serial addition test and divided attention by symbol 
digit modality test. 3, 4 The subjects where from 
elementary school of age group 10-15 years & where 
excluded by taking history of any psychiatric disorders, 
including mood, anxiety, psychotic, substance abuse, 
developmental, or behavioral disorders.

The study protocol was fully explained to the children 
and their legal guardians (parents or caregivers). All 
participants and guardians provided informed consent. 
Ethical clearance was taken from the institution

Focussed attention was tested by colour trail test in 
which numbers from 1 to15 were randomly arranged 
in alternate pink & yellow colours on sheet of paper 
& students were supposed to draw lines starting from 
1 to 15.

Sustained attention by children paced auditory serial 
addition test (CHIPASAT) in which they were asked to 
add 2 succeeding numbers & tell the results loudly.

Divided attention by symbol digit modality test in 
which numbers were represented by different symbols 
& subjects were asked to place numbers below different 
symbols. Time taken by them to complete each task was 
noted & score was given according to time taken by each 
subject.3, 4

Results were statistically analysed using student 
‘t’ test. P value =0.01 was considered significant and p 
value =0.0001was considered highly significant.

Results
Table 1: Comparison between Abacus & Abacus 

Users

Abacus 
Users (Score)

Abacus Non 
Users (Score) P Value

Color Trail Test 45.25±9.1 51.8±5.21 0.0001**
Symbol Digit 
Modality Test 252.45±44.97 281.525±62.2 0.01*

Chipasat 56.3±2.48 54.05±5.09 0.01*

Data are presented as the mean ± standard deviation* p value 
significant, ** p value highly significant

40 abacus users and 40 abacus non users who were of 
10-15 years were tested for focussed attention by colour 
trail test, sustained attention by children paced auditory 
serial addition test and divided attention by symbol digit 
modality test. Scores in abacus users for colour trail test 
is less that means that the focussed attention was better 
in abacus users than non abacus users. Scores for symbol 
digit modality test was more in abacus non users which 
means abacus non users took more time for the task and 
divided attention is better in abacus users compared to 
non abacus users. CHIPASAT scores are more in abacus 
users that in non abacus users which means that the 
sustained attention was better in abacus users than non 
abacus users

Abacus users performed better than the controls in 
colour trail test (p=0.0001) which was highly significant, 
children paced auditory serial addition test (p=0.01) 
and symbol digit modality test (p=0.01) which was 
significant.

Discussion
This study was done to assess whether children 

trained to use an abacus differed from controls in terms 
of different types of attention. As we know that abacus 
can increase calculating ability, children trained to use 
an abacus performed better in arithmetic tasks than the 
controls. And also, abacus-trained children committed 
fewer mistakes, suggesting that they exhibited better 
focussed attention, sustained attention and divided 
attention.

Several studies suggest that the inferior and 
posterior superior parietal cortices areas are involved in 
abacus training. 1Neuroimaging studies have indicated 
that abacus experts perform mental calculation by using 
motor and visual-spatial resources and that abacus 
training enhances white matter tracts integrity related 
to visual-spatial processing. Therefore, we can say 
that abacus training might help children improve math 
abilities in visual-spatial domain.

Some recent studies have also shown that abacus 
users have advantages other cognitive abilities, such as 
numerical processing efficiency, memory spans, simple 
working memory, and general intelligence. 2 In an EEG 
study they found that the neural substrates of magnitude 
processing were modified during the course of Abacus 
training.5
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In a neuroimaging study, they found the important 
role of visual imagery in mental arithmetic operations 
and also for its underlying neural correlates, the superior 
parietal cortex. 6

The possible neural mechanisms by which abacus 
training improves neurocognitive functions, including 
all types of attention may feature neurogenesis & 
synaptic plasticity.

Mental training such as abacus training, can change 
brain structures & induce neuroplasticity. Repeated 
practice and learning may trigger various neuroanatomical 
changes, such as neurogenesis, gliogenesis, & synaptic 
plasticity-enhance neurocognitive functioning.

Hence we can say Repetitive & sustained abacus 
training leads to neuronal changes in frontal & parietal 
lobes which improves arithmetic ability & attention.

Conclusion
The current study for the first time suggested that 

Abacus users have better focussed attention, sustained 
attention and divided attention compared to non abacus 
users. So children from age 7-10 years should be given 
abacus training as it may improve their mathematical 
calculation and also improve different types of attention.

Few limitations of the study were that we have not 
assessed intelligent quotient (IQ) of the students. And 
other cognitive functions can also be assessed in these 
children.
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Abstract
Introduction: Parenting is a major form of stress, especially in children with special needs. However this 
stress has not been properly understood as evident from paucity of literature in this area.

Objective: (i) To evaluate parenting stress among parents (mother & father) of children with special needs 
and normal children. (ii) To compare parenting stress among mothers of special children and normal children.

Method: Assessment of parenting stress using Sheldon Cohen Perceived Stress Scale questionnaire on 
(i)  Parents of 60 special (study group) and 60 normal (control group) children aged between 5 and 12 
years. (ii) Mothers of children with special needs and mothers of normal children. The Questionnaire was 
provided to both parents, they were seated separately in order to avoid bias. Statistical analysis was done 
using Unpaired t-test.

Results: (i) The study group scored higher as compared to the control group with their means and standard 
deviations being (18.914+ 5.24) and (16.12+ 4.18) respectively. The statistical value of significance (p 
value) is 0.0019. (ii) The mothers of children with special needs scored higher than mothers of normal 
children with their means and standard deviations being (19.04 + 5.68) and (15.08 + 5.06) respectively, the 
p value is 0.014.

Conclusion: Present study showed that the parents of special children had significantly higher parenting 
stress levels as compared to the parents of normal children and mothers of special need children were 
more stressed than the mothers of normal children. It is important to address this stress as it could lead to 
impairments of overall quality of life in both parents and their child or children.

Keywords: Parenting stress, Maternal stress, Special needs, The Perceived Stress Scale (PSS).

healthy development 2) simply tolerable with no strong 
effects 3) toxic and conducive to physical, emotional, 
and mental impairment (Centre on the Developing 
Child, 2015). It is important to note that “stress” is 
defined not necessarily by an individual’s experience, 
but by their behavioural, emotional, cognitive, biological 
and interpersonal responses to that experience. In 
general, stress can be defined as “a negative emotional 
experience accompanied by predictable biochemical, 
physiological, cognitive, and behavioural changes that 
are directed either towards altering the stressful event or 
accommodating to its effects” 1, 2. However, while stress 
is generally defined as a negative emotional experience.

Introduction
Stress is an inevitable, normal experience that is felt 

when an individual is unsure if they can meet the demands 
of their environment1. Depending on the context, stress 
can be one of three things: 1) positive and conducive to 
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Parenting is the process of promoting and 
supporting the physical, emotional, social, and 
intellectual development of a child from infancy to 
adulthood. “Parenting stress” as stress that is felt in 
response to the demands of being a parent — stress that 
is often experienced as negative feelings toward the self 
and toward the child or children. By definition these 
negative feelings are directly attributable to the demands 
of parenthood3.

Special needs is a term used in clinical diagnostic 
and functional development to describe individuals who 
require assistance for disabilities that may be medical, 
mental, or psychological4. These are the children, who 
may have challenges which are more severe than the 
typical child, and could possibly last a lifetime, they 
will need extra support, and additional services. They 
will have distinct goals, need added guidance and help 
them in meeting their academic, social, emotional, 
and sometimes medical milestones. These Families 
may experience a myriad of emotions upon diagnosis, 
including anger, grief, loss, and denial5. There are four 
major types of special needs children:

1.	 Physical–muscular dystrophy, multiple sclerosis, 
chronic asthma, epilepsy, etc.

2.	 Developmental–down syndrome, autism, dyslexia, 
processing disorders

3.	 Behavioral/Emotional–ADD, bi-polar, oppositional 
defiance disorder, etc.

4.	 Sensory Impaired–Blind, visually impaired, deaf, 
limited hearing11

Becoming a mother often brings about personal 
adjustments and alterations in the individual’s self-
identity and family relations, thereby leading to new 
attachment-related experiences6, 7, 8. Increase maternal 
stress in the parenting role has direct effects on the parent–
child relationship. A significant association between 
perceived infant temperament and parenting stress was 
also found9. Mothers of children with special needs may 
experience stress associated with increased care giving 
demands and co ordination of care as well as the presence 
of co occurring behavioural and medical conditions. 
Average level of stress are high across all developmental 
periods from infancy through adolescence. (Baker et al 
2003; Lopez, Cliffard, Minnes & Quellette–kunz, 2008), 
and there is some evidence to suggest that parenting 
stress increases over time10. Resilience and the course of 
daily parenting stress in families of young children with 

intellectual disabilities10. The mothers of special need 
children are faced with multiple challenges across their 
children’s lives, including overcoming disappointments 
and fears associated with the original diagnosis, securing 
appropriate medical interventions, school placements 
and much more.

Sheldon Cohen Perceived Stress Scale (PSS) 
is the most widely used psychological instrument for 
measuring the perception of stress. It is a measure of the 
degree to which situations in one’s life are appraised as 
stressful. Items were designed to tap how unpredictable, 
uncontrollable, and overloaded respondents find their 
lives. The scale also includes a number of direct queries 
about current levels of experienced stress.

Material and Method
Assessment of parenting stress was done using 

Sheldon Cohen Perceived Stress Scale questionnaire. It 
was conducted on i) Parents of 60 special (study group) 
and 60 normal (control group) children, aged between 
5 and 12 years. The parents were aged between 30 to 
50 years. ii) Mothers of children with special needs and 
mothers of normal children.

The Questionnaire was provided to both parents, 
they were seated separately in order to avoid bias.

Inclusion Criteria

1.	 Age of parents should between 30-50 years.

2.	 Age of children should be between 5-12 years.

3.	 Study group includes i) Fathers and mothers of 
children with special needs. ii) Mothers of children 
with special needs.

4.	 Control group includes i) Fathers and mothers of 
normal children. ii) Mothers of normal children.

Statistical analysis: The F-Test was used to compare 
two Variances. The PSS score was then analysed using 
Unpaired t-test.

Result
(i)	 The parents of children with special needs [study 

group (i)] scored higher as compared to the parents 
of normal children [control group (i)] with their 
means and standard deviations being (18.914+ 5.24) 
and (16.12+ 4.18) respectively. The statistical value 
of significance (p value) is 0.0019.
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(ii)	 The mothers of special needs children [study group 
(ii)] scored higher than mothers of normal children 
[control group (ii)] with their means and standard 
deviations being (19.04 + 5.68) and (15.08 + 5.06)
respectively, with the p value being 0.014.

Table1: Study of PSS score in comparison between 
Study (i) and Control (i) groups.

t-Test: Two-Sample Assuming Unequal Variances
Study (i) Control (i)

Mean 18.91 16.12
Variance 27.45 17.48
Observations 58 58
Hypothesized Mean Difference 0
Df 109
t Stat 3.17
P (T<=t) one-tail 0.0009

Table2: Study of Equality of Variance between 
Mothers of Study (ii) and Control groups (ii).

F-Test Two-Sample for Variances of mothers
 Study (ii) Control (ii)

Mean 19.04 15.79
Variance 32.26 25.66
Observations 28 28
Df 27 27
F 1.26
P (F<=f) one-tail 0.28

F Critical one-tail 1.90  

F>F, Variance of 2 samples are equal

Table 3: Study of PSS score in MOTHERS between 
study (ii) and Control groups (ii)

t-Test: Two-Sample Assuming Equal Variances
 Study (ii) Control (ii)

Mean 19.036 15.786
Variance 32.258 25.656
Observations 28 28
Pooled Variance 28.957
Hypothesized Mean Difference 0
Df 54
t Stat 2.2598
P (T<=t) one-tail 0.0139
t Critical one-tail 1.6736

Discussion
The purpose of the study is to assess the stress 

of parenting in parents (both father & mother) and in 

detail comparison of parenting stress among mothers 
of children with special needs and normal children. 
The study shows that parents of children with special 
needs are stressed more than parents of normal children. 
This elevated stress is more in mothers of special need 
children. The statistically significant increased parenting 
stress among both the study group is due to increase in 
the demands of parenthood among various parameters of 
parenting. Special needs children require assistance for 
disabilities that may be medical, mental, or psychological. 
They will need added guidance, extra support, additional 
services and help meeting academic, social, emotional, 
and sometimes medical milestones. In order to meet the 
above the parents need help and also go through myriad 
of emotions including anger, grief, loss, and denial, 
ultimately causing stress among parents. Parenting 
stress can be described under two major components: 
Child domain and Parental domain. Child domain arises 
directly from child characteristics and Parental domain 
is more affected by parental functioning12.

Stress plays a vital role in child behaviour. Elevated 
stress can lead to lower levels of parental warmth 
and higher rates of harsh parenting13. Parents who 
experience extreme levels of parenting stress may be 
less able to implement interventions to support their 
children (Kazdin, 1995). It is likely that parenting stress 
and child behaviour problems have a mutually escalating 
reciprocal interaction over time. Maternal depression 
has been linked to a variety of negative outcomes for 
children. These include low attachment among infants 
and increased behavioural problems among toddlers14. 
Maternal depression has also been found to be a 
predictor of adolescents’ depression, poor social and 
emotional adjustment, substance use, and early sexual 
risk behaviour (Leve, Kim, & Pears, 2005). Parental 
psychopathology, particularly maternal depression, has 
been shown to be associated with parenting stress 15. 
Many studies conducted on this area show that parents 
of children with developmental disabilities experience 
higher levels of stress compared to parents of children 
with typical development 16. Parents may experience 
depression, anxiety17, higher levels of hopelessness, 
failure, guilt (Jones 1997; Powers 1989; Tommasone & 
Tommasone 1989), they report less parental skills and 
less marital satisfaction 18.

Conclusion

To aim of the study was to evaluate parenting stress 
among parents (mother & father) of special children and 
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normal children and to compare parenting stress among 
mothers of special children and normal children. Stress 
was assessed using Sheldon Cohen Perceived Stress 
Scale questionnaire. PSS score was analysed using 
Unpaired t test. The study shows that parents of children 
with special needs are stressed more than parents of 
normal children which is statistically significant (p value 
is 0.0019). This elevated stress is more in mothers of 
special need children with statistical significance (p 
value) of 0.014.

Our study creates further scope to evaluate 
physiological parameters of stress mainly quantitative 
levels. It also calls for studying interventions to reduce 
parenting stress among parents of children with special 
needs.
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Abstract
Background: Yoga has been an ancient practice in India which promises many benefits both physical and 
mental. Present study was to assess the effect of long term practice of yoga on cardiorespiratory functions.

Method: The study was conducted on 64 subjects of age 20-65 years. Study group consisted of 32 yoga 
practitioners, practicing yoga daily for a minimum period of one year. Control group consisted of 32 subjects 
who never practiced yoga or any other exercises. Data on physical characteristics such as age, height, weight 
and Body Mass Index were obtained. Cardio respiratory parameters were assessed among both the groups.

Results: The mean Heart rate, Systolic Blood Pressure, Diastolic Blood Pressure and Mean arterial pressure, 
Respiratory rate was significantly lower among yoga group compared to non yoga group. The mean breath 
holding time, forced vital capacity, forced expiratory volume in one second, peak expiratory flow rate and 
maximum volume ventilation are higher among yoga group

Conclusion: Regular practice of yoga improves the cardiopulmonary functions in both genders among 
healthy individuals hence we conclude that yoga practice can be incorporated in our lifestyle and hence 
prevents cardio respiratory disease in future.

Keywords: Yoga, Cardiopulmonary functions, Spirometer.

physical, mental, emotional and spiritual dimensions of 
the individual. The benefits of yoga are innumerable and 
at the same time indispensable for a harmonial life 3.

Among all the benefits a few of them include 
increase in agility and strength of the body, enhancement 
of memory and the cognitive functioning of the brain, 
increase in efficiency of respiration and cardiac activity, 
prevention of degenerative disease and the increase 
in parasympathetic dominance 4. Breath is one of the 
mystery and the deeper mystery of our consciousness. 
One of few mechanisms contributing to a state of calm 
alertness includes increased parasympathetic drive. By 
voluntarily controlling breathing patterns, it is possible to 
influence autonomic nervous system functions, including 
heart rate variability and cardiac vagal tone, chemoreflex 
sensitivity. The act of concentration while performing 
pranayama removes the attention from worldly worries 
and de-stress him. This decreases adrenaline release 
which in turn decreases sympathetic activity, decreases 
heart rate, respiratory rate and blood pressure 5.

Introduction
Yoga is said to be psyco-somatic-spiritual discipline 

for achieving coalition and consonance between our 
body and mind. The term Yoga has its verbal root as 
‘Yuj’ in Sanskrit which means ‘Joining’ 1. The origin 
of yoga dates back to the Indus Valley Civilization 
(3300-1900 BC) as well as the Eastern states of India. 
There is also the prediction in our indispensable history 
of an early form of yoga known as Nirodhayoga (yoga 
of cessation) at the time of Mahabharata 2.Yoga is an 
ancient Indian philosophical and religious tradition 
discipline designed to bring balance and health to the 
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Pranayama improves overall performance of the 
body. The regular practice of pranayama increases 
chest wall expansion and almost all lung functions. 
The beneficial effect of different pranayama is well 
reported and has sound scientific basis 6. Pranayama 
makes efficient use of abdominal and diaphragmatic 
muscles and improves the respiratory apparatus 7.Yoga 
strengthens the respiratory musculature due to which 
chest and lungs inflate and deflate to fullest possible 
extent and muscles are made to work to maximal extent.8

Much of information is available only with short term 
practice of yoga and their effects on cardiorespiratory 
functions. Hence our present study is to assess the 
effect of long term practice of yoga on cardiorespiratory 
parameters.

Material and Method
Type of the study: This is a cross sectional 

comparative study for duration of 2 months, conducted 
at Madikeri, Karnataka.

Study population: comprises of 64 healthy subjects 
of both sex in the age group of 20 to 65 years. The subjects 
were divided in to two groups. Study group consisting 
of 32 healthy subjects, selected randomly from a group 
of regular yoga practitioners practicing yoga daily for a 
minimum period of one year. Control group consisting 
of 32 healthy subjects who never practiced yoga or any 
other exercises.

Sample size: This sample size was found enough 
to estimate the cardiorespiratory parameters with 10% 
allowable error and 80% power.

Inclusion criteria:

Study group consists of yoga practitioners, 
practicing yoga daily for a minimum period of one year, 
in the age group of 20 to 65 years.

Control group consists of subjects who never 
practiced yoga or any other exercises in the age group 
of 20 to 65 years.

Exclusion criteria: The subjects with history 
of major respiratory, cardiac illness or neurological 
disorders or with history of major surgery in the recent 
past, smoking, alcohol consumption, obesity and 
pregnant females were excluded from our study.

Study Design: The study was performed after 
obtaining ethical clearance from institutional ethical 

committee and after receiving informed and written 
consent from all the participants.

All the data were collected at a fixed time of the day 
between 6am to 8am to minimize any diurnal variation.

Data on physical characteristics such as age, height, 
weight and Body Mass Index were obtained. Parameters 
such as Heart rate (HR), Systolic Blood Pressure 
(SBP), Diastolic Blood Pressure (DBP), Respiratory 
Rate (RR), Breath holding time (BHT), Forced Vital 
Capacity (FVC), Forced Expiratory Volume in one 
second (FEV1), peak expiratory flow rate (PEFR) and 
Maximum entilatory Volume (MVV) were assessed 
among both the groups.

Heart rate (beats/min) was measured with help of 
ECG in lead II. Blood Pressure (SBP and DBP mm of 
Hg) was recorded in supine position in the right upper 
limb by using mercury sphygmomanometer after rest for 
5 minutes. Three readings were taken at an interval of 15 
minutes each and average of the three values calculated. 
Respiratory rate (breaths/min) was taken clinically by 
inspection. Subject was asked to lie in supine position 
on examination table in well ventilated and well lighted 
examination room. Clothing from the chest and abdomen 
was removed. Frequency of breathing was counted 
by observing abdominal wall movement for a full one 
minute from foot end position. Three such reading taken 
at the interval of 5 minutes and average is taken as a final 
reading.

Breath holding time was measured in seconds from 
the time of holding breath after quit expiration till the 
breaking point of the held breath by using stop watch 
in comfortable sitting position in which subjects were 
asked to hold breath by closing both nostril voluntarily 
by pinching nose between his/her thumb and index 
finger and closed mouth.

Forced vital capacity FVC), Forced Expiratory 
Volume in one second (FEV1), Maximum Ventilatory 
Volume (MVV)and peak expiratory flow rate (PEFR) 
were recorded using computerised spirometer-RMS 
Medispiror Helios 702. All the subjects were made 
acquainted with spirometer before actual recording.

For recording of FVC, FVC test was done on 
medispiror. The procedure was explained to subject 
before carrying the test. They were asked to practice 
the procedure. After sufficient exposure to practice the 
subjects were asked to begin relaxed tidal breathing 
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through the mouth piece fixed over the transducer and 
then to take a deep breath in and to blow out as hard and 
fastas possible and continue blowing until no more air 
can be exhaled, then to take another deep breath back in, 
with mouth piece still in the mouth until lungs are full. 
It was ensured that a tight seal was maintained between 
lips and mouth piece of spirometer, nose clip was applied 
to close the nostrils. Three readings were taken and then 
highest reading of these was taken as final one.

For recording MVV the subjects were asked to 
breathe deeply and quickly for 15seconds through mouth 
piece of spirometer. Nose clip was applied to prevent 
air leak through nostrils. Three readings were taken and 
best was considered as final one.

Statistical method: Mean and standard deviation 
of all parameters in the two groups under study were 
calculated. An Independent-Samples‘t’ Test procedure 
was applied to compare the means of parameters between 
study and control groups. Statistical analysis was carried 
out through the SPSS for Windows (version 16.0). P 
value of <0.05 was considered as statistically significant.

Results
The present study included 64 subjects (32 yoga 

practitioners and 32 non yoga practitioners) in the age 
group of 20-65 years. The age and anthropometric 
parameters of subjects are depicted in Table 1 as mean ± 
standard deviation (SD). The Mean ± S. D values of age 
and height showed no significant difference between two 
groups. vThe Mean ± S. D. values of weight and Body 
Mass Index were significantly lower among yoga group 
compared to non yoga group.

Table 1: Comparison of age and physical 
parameters among yoga and non yoga practitioners.

Parameters
Yoga 

practitioners
(Mean ± S. D)

Non-yoga 
practitioners
(Mean ± S. D)

P-value

Age (in years) 48.33±14.15 46.23±10.10 0.733
Height (in cm) 161.77±6.10 164.27±8.07 0.181
Weight (in Kg) 55.13±6.25 75.00±8.57 0.001*
BMI (kg/m2) 21.00±1.27 27.79±2.25 0.001*

The mean heart rate, Systolic Blood Pressure, 
Diastolic Blood Pressure and Mean arterial pressure, 
Respiratory rate was significantly lower among yoga 
group compared to non yoga group. The mean breath 
holding time, forced vital capacity, forced expiratory 

volume in one second, peak expiratory flow rate and 
maximum volume ventilation are higher among yoga 
group compared to non yoga group as shown in Table 2.

Table 2: Comparison of cardiopulmonary 
parameters among yoga and non yoga practitioners.

Parameters
Yoga 
practitioners
(Mean ± S. D)

Non-yoga 
practitioners
(Mean ± S. D)

P-value

Heart rate 70.53±2.90 75.67±3.71 0.001*
SBP 113.27±7.72 124.07±5.81 0.001*
DBP 72.73±3.50 80.27±4.66 0.001*
PP 40.00±6.98 43.33±4.61 0.026
MAP 86.24±4.50 94.87±4.45 0.001*
Respiratory Rate 
(per min) 12.50±20 16.70±1.71 0.001*

Breath holding 
time (sec) 46±50 33±60 0.001*

FVC (L) 2.89±0.56 2.15±0.64 0.001*
FEV1 (L) 3.64±0.50 2.82±0.45 0.001*
PEFR (L/S) 6.5±1 4.4±1 0.001*
MVV (L/min) 109±22 94.18±24 0.001*

Discussion
The purpose of this research work was to study the 

effect of yoga on cardio-respiratory functions. The study 
was conducted on 64 subjects of age 20-65 years. Data 
on physical characteristics such as age, height, weight 
and Body Mass Index were obtained. Parameters such 
as Heart rate, Systolic Blood Pressure, Diastolic Blood 
Pressure, Respiratory Rate, Breath Holding Time, 
Forced Vital Capacity, Forced Expiratory Volume in 
one second, peak expiratory flow rate and Maximum 
Ventilatory Volume were assessed among both the 
groups.

In our study heart rate, systolic blood pressure 
and diastolic blood pressure were significantly lower 
among yoga practitioners when compared to non yoga 
practitioners. Lower values of heart rate and blood 
pressure among yoga practitioners indicates shift in the 
balancing components of autonomic nervous system 
towards the parasympathetic activity. This modulation 
of autonomic nervous system’s activity might have been 
brought about through the conditioning effect of yoga 
on autonomic functions and mediated through the limbic 
system and higher areas of central nervous system.

Yoga by modifying the state of anxiety reduces 
stress–induced sympathetic over activity thereby 
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decreasing arterial tone and peripheral resistance and 
resulting in decreased diastolic blood pressure and heart 
rate 9, 10. The results of our study are consistent with Indla 
Devasena et al, who have observed reduction in heart rate 
and blood pressure after 6 months of yoga practice 10. 
In our study the respiratory rate was significantly lower 
among yoga practitioners when compared to non yoga 
practitioners. Earlier study also has showed the similar 
result 2, 11, 12. In our study the lower respiratory rate 
among yoga practitioners is probably due to pranayama. 
Respiration during pranayama practice i.e. conscious 
process of respiration which is very muchregulated one, 
is under the control of pneumotaxic respiratory centre. 
Pneumotaxic centre will control the apneustic centre 
which has its role in normal quite breathing. So this 
regulated pattern of breathing during pranayama may be 
adopted by apneustic centre in normal quiet breathing 
leading to decreased rate of respiration. In addition the 
relaxation technique and meditation produce state of 
restful alertness. It decreases the anxiety state and help 
to reduce respiratory rate 12.

In our study the breath holding time was significantly 
higher among yoga practitioners when compared to non 
yoga practitioners. The result of our study is consistent 
with Reena et al, who have observed improvement in 
breath holding time on regular practice of yoga for 12 
weeks 13. This may be due to acclimatization of the 
chemoreceptors of lungs to hypercapnea and hypoxia 
or decreased responsiveness of respiratory centre or 
increased development of respiratory musculature 
leading to increased muscle endurance and delayed 
fatigue thus allowing breath holding for longer time 
among yoga practitioners 7. The present study has shown 
significant higher values of forced vital capacity, forced 
expiratory volume in one second, peak expiratory flow 
rate and maximum ventilatory volume among yoga 
practitioners when compared to non yoga practitioners. 
Higher values of the above respiratory parameters among 
yoga practitioners can be explained on following basis,

Regular yoga practice increases the strength 
of respiratory musculature. Regular efficient usage 
of respiratory muscle causes their bulk to increase, 
strengthen the elastic & collagen fibres and increase the 
extensibility of chest wall and lungs thereby allowing 
the lungs to inflate and deflate to their fullest. Pranayama 
cleanses the secretions from respiratory passages and 
alveoli, decreasing the resistance to the air flow, making 
room for more air, consequence of which there is full 
and free utility of alveoli 14. Lung inflation near to total 

lung capacity in pranayama acts as a major physiological 
stimulus for the secretion of pulmonary surfactant and 
prostaglandins. Pulmonary surfactant increases the lung 
compliance and prostaglandins reduce the bronchiolar 
smooth muscle tonicity thereby allowing more air to 
enter into lungs which leads to increase of lung volumes 
and capacities 15. During pranayama lungs inflate to 
the fullest resulting in stimulation of stretch receptors 
which reflexively relaxes smooth muscles of larynx 
and Tracheo-bronchial tree, thereby improving the lung 
volumes and capacities. Pranayama with its calming 
effects on mind, reduction of emotional stress and shift 
in the balancing components of autonomic nervous 
system towards the parasympathetic activity results 
in withdrawal of the bronchoconstrictor effect thereby 
relaxing smooth muscles of bronchi, thereby we can 
appreciate hike in the values of pulmonary function 
parameters 16.

Conclusion
The following conclusions were drawn from our 

study on effect of yoga on cardiorespiratory functions. 
Yoga improves cardiovascular functions as observed 
from lower heart rate and blood pressure among 
yoga practitioners. This may be due to an overall 
parasympathetic dominance over sympathetic system 
with an improvement in cardiovascular endurance. Yoga 
also improves ventilatory function of lungs as shown 
by increase in forced vital capacity, forced expiratory 
volume in one second, peak expiratory flow rate and 
maximum ventilatory volume and increase tolerance to 
carbon dioxide as shown by higher breath holding time 
and decrease rate of respiration.

Regular practice of yoga improves the 
cardiopulmonary functions in both genders among 
healthy individuals hence we conclude that yoga practice 
can be incorporated in our lifestyle and hence prevents 
cardio respiratory disease in future.
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Abstract
Introduction: Working with active participation in a group results in success. It has been observed that 
the attendance and performance of the students is reducing in small group teaching because of their lack 
of interest. Jigsaw method is an innovative and cooperative method of teaching and learning as it involves 
active participation of students, focuses on fellow learners’ co-operation and reassures team work.

Objectives: The present study is aimed for introducing and assessing the effectiveness of Jigsaw method in 
enhancing cognitive and communication skills in M.B.B.S. students and it also attempts to train the faculty 
for this teaching learning method.

Methodology: A didactic lecture on the topic “Auditory system: EAR” was taken by the faculty of the 
Department of Physiology for 150 first year MBBS students. A prevalidated questionnaire based pre-test 
was taken in the tutorial hours. Students were randomly divided into 4 expert groups. Each group was given 
4 subtopics of ear and they had 30 minutes to prepare it. After that, one student from each expert group was 
selected and a new mixed group of 4students each was made. The new group was asked to discuss the topic 
in 30 minutes. Now a Post-test was taken. Student feedback was taken by a prevalidated questionnaire of 
feedback Reflection writing of the faculty and students were also taken.

Result: It was observed that there was a 118% gain of knowledge in the students P< 0.0001 120.88% 
students agreed that this teaching learning method was helpful, time saving and doubt clearing. 23.96% 
students strongly agree that this method should be conducted more frequently in future and in the other 
departments also. 57.14% faculty suggested that this method needs more planning to execute but at the same 
time they agreed that it involved active participation of students and faculty both.

Conclusion: Cooperative learning like Jigsaw facilitates learning in small groups with fellow learner and 
encourages team work which ultimately enhances the teaching learning experience.

Keywords: Cooperative learning, small group teaching learning method, Jigsaw.

and develops a problem solving attitude in them. All 
this together transforms the students from a dependent 
learner to an active, self directed, lifelong learner. The 
effectiveness of an educational system greatly depends 
on the method of teaching they choose to teach their 
students.1,2,3 Learning is an active process in which 
the student and teacher have to work mutually to make 
the knowledge-sharing process enjoyable and easier 
for comprehension. For an effective learning teaching 
should facilitate development of analytical approaches 
to a problem and to address areas which pose difficulties 
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Introduction
A medical educational institution plays a key role 

in training a generation in knowledgeable and skilful 
manner, enhances the critical thinking of the students 
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for the students. Thus, it becomes essential to design an 
approach to teaching and learning that is best suited to 
the needs of the students.4

Hence, the role of teacher from “Sage on Stage” as 
information dispenser needs to be shifted to “Guide by 
Side” facilitating active learning. Cooperative learning 
is an active learning approach, in which students 
improve comprehension, knowledge, critical thinking, 
problem solving, clinical skills, self confidence and 
communication including listening. Jigsaw is one of the 
method which teaches cooperation rather competition..5 

.This method promotes students motivation in learning 
positive attitude, develops interpersonal skills, leadership 
qualities and improves communication by peer- peer 
teaching.6

A good teacher exposes the students and prepares 
them for the challenging situations in life and trains 
them with the opportunities for interaction, consultation, 
cooperation, discussion, and develops skills that helps 
them debate with themselves and with their teachers 
so that they can develop the power of thinking and 
participation. By critical analysis students can recognise 
their gap of knowledge and areas of difficulties.

Physiology is the basic subject taught in I MBBS 
forming base of Pathology, Pharmacology and Medicine. 
The in depth knowledge of all these three subjects with 
skill can make a Indian Medical Graduate (IMG) more 
compatible for the society. In Depth knowledge of basic 
sciences in Physiology with vast syllabus makes some 
topics complex and difficult to understand and learn. 
Student’s lack of interest and poor participation in small 
group teachings by didactic lectures inspires us to take 
the more difficult and challenging topics in an innovative 
manner.

Because of lack of active learning participation, the 
IMG is not competent enough to understand the subject 
thoroughly and is not able to acquire this knowledge up to 
its affective domain. This makes the student incompetent 
and is not able o diagnose and provide primary care 
even for common public health problems which later 
on become a cause of great disability, morbidity and 
mortality in the general population.

So the aim of the present study is, to introduce, apply 
and assess the jigsaw method on the challenging topics in 
Physiology for first year students. By the active learning 
process students may correlate the basic science up to 
cognitive level and start taking keen in depth interest in 

the subject so that IMG becomes competent enough to 
diagnose and provide primary health care services.

Aim and Objectives
Goal:

	To improve the competency of IMG.

	To develop interpersonal skills of IMG. i.e. 
interaction, consultation, cooperation.

	To develop problem solving skills of IMG.

	To develop the power of thinking and meaningful 
learning of IMG.

	Enhance Peer – peer interaction.

Objective:

	To conduct jigsaw method on challenging topics of 
physiology for first year medical students.

	To train the faculty for jigsaw method.

	To obtain the students and teachers perception for 
this newer teaching methodology in physiology.

	To assess the students for the topic taught by the 
jigsaw method.

Material and Method
Methodology:

Study area: Geetanjali Medical College & Hospital, 
Udaipur (Raj.).

Study population: 150 first year professional 
MBBS students (preclinical year semester II) in the 
Department of Physiology.

Study design: Cross sectional interventional study.

Inclusion criteria: Participants were randomly 
selected from the whole class who volunteerd for 
attending the study. The study was conducted on 150 
MBBS first year professional students batch 2017-
18 (preclinical year semester II) in the Department of 
Physiology, Geetanjali Medical College & Hospital, 
Udaipur (Raj.).

Exclusion criteria: Students who were absent that 
day and those not willing to participate in the study were 
excluded from the study.

The activity was performed after obtaining the 
permission of the Institutional Ethical committee ref. no. 
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GU/HREC/EC/2018/1523 dated 16/04/2018, HOD of 
Department of Physiology and from the Dean. A written 
informed consent was signed by the participants. The 
names and identifiable information was not recorded in 
all sessions in order to preserve anonymity. The faculty 
members were sensitized by discussing the proposed 
plan of study with them. The whole task was executed 
in the presence of facilitators. The plan and objectives of 
the study was explained before the study began.

The proposed work was started after delivering the 
conventional didactic lecture for 2 hrs to the students on 
the topic “Auditory System: Ear”

The teaching methodology was applied on the 
tutorial hours spanning over a period of 3 hours. The 
feedback of students and reflection writing by students 
and faculty members were taken and analyzed by 
statistics.

On the next day participants came to the Department 
for Jigsaw teaching 7 on the topic “Auditory system- 
EAR”. A structured questionnaire including 10 
questions was prepared and validated for pre-test and 
post-test which was used to assess the students learning 
experiences. The pre-test was taken for all 150 students. 
The students were then divided into 4 groups namely 
A, B, C, and D. Each group had 37 students. Now this 
A group further divided into 4 Parent groups i.e. A1 A2 
A 3A4 .Each group now had 9 members. Topics were 
also divided into 4 subtopics. All the topics were having 
specific learning objectives (SLO). These subtopics 
were assigned to each group & the group was given a 
time period of 30 minutes to prepare. After 30 minutes, 
expert groups were formed by including students from 
each parent group i.e. A1 C1D1 BI. The Expert group now 
explains their topic and helps the peers to understand the 

topic for 30 minutes with the help of available resources, 
and clearing their doubts if any from the facilitators. 
After 30 minutes the expert went back to their parent 
group. Each expert now provided all the information 
gathered through the discussion and tells them the depth 
and specific point on the same topic. After that the 
students gave the post-test.

A prevalidated questionnaire for feedback comprising 
both closed ended and open ended 10 questions prepared 
on the basis of 5 point Likert’scale (1= strongly 
disagree,2=disagree,3=neutral,4=agree,5=strongly 
agree) were used to assess the learning experience of 
the students, their perception towards the activity and 
the level of satisfaction. Feedback was taken by both 
students and from faculties also. Students submitted their 
response for newer methodology in the form of reflective 
writing in WWW model e.g. what happened, so what, 
and what next. (The planning chart for methodology 
is shown in Figure : 1)

Stastical analysis: Appropriate Stastical analysis 
was done on the quantitative and qualitative data. 
Descriptive statistics were used and data was expressed 
as percentage. Gain % and range of score was performed 
on the data of pre-test and post-test and a p<0.0001 was 
considered as significant. Mean and standard deviation 
was used to measure the quantitative variables. Mean 
score was calculated for the close ended statement with 
Liker’s Scale response. The open ended questions were 
analysed by content analysis for identifying, interpreting 
and obtaining themes for student’s responses.

Feasibility: Project was feasible and was conducted 
during tutorial hours in the Department with the help of 
all teaching and non-teaching staff members.
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150 MBBS STUDENTS

PRE-TEST:

A37 C37B37 D37

Expert Group: assign specific topic for 30 minutes.

A1 A2 A3 A4 B1 B2 B3 B4 C1 C2 C3 C4 D1 D2 D3 D4

Subtopics with SLO:

A group: Structure and functions of the ear

B group: Transmission of impulse from external ear to internal ear with place theory

C group: Auditory pathway

D group: Deafness

Mixed Group: Discuss all topics with each other in group for 30 minutes

A1 B1

C1 D1

A3 B3

C3 D3

A2 B2

C2 D2

A4 B4

C4 D4

Post-test Feedback questionnaire based on likert’s scale for students and faculty member

Reflection writing

Figure: 1 Planning chart of methodology

to retain the knowledge which shows active participation 
of the students.

120.88% students agreed that this teaching learning 
method was helpful, time saving, doubt clearing. 25% 
students agreed for peer-peer interaction. 23.96% 
students strongly agreed that this should be conducted 
more frequently in future and should also be used by 
other departments for difficult and challenging topics.

57.14% faculty suggested that although this method 
needs more planning to execute but it involve active 
participation of students and faculty.

Result
The present study included 146 Ist year MBBS 

student of batch 2017-18 of Geetanjali Medical College 
& Hospital Udaipur (Raj). Out of 146 students, 61 % 
were male and 39% were female. 59% were into the 
age group of 20-25 yrs. All the students did not have 
previous experience with the Jigsaw method of teaching.

118% gain of knowledge was found in students 
from pre-test to post-test with the Stastical significance 
of P<0.001. The findings showed that the students 
engaged in co-operative learning like jigsaw had an 
overall improvement in the knowledge and helped them 
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Fig. 2: Feedback of the participants of jigsaw method measured using 5 point likert scale

Above figure describe that 62.85% students 
strongly agreed that this method is more effective if 
combined with traditional teaching method in terms of 
understanding because it makes the topic easier and 
interesting to understand and retain in the mind which in 
turn will help in better preparation for the exams.

55.55% students strongly agreed that this method 
should be applied on other subjects also like biochemistry 
in which complicated pathways of metabolism are 
difficult to memorize.

Fig. 3: Evaluation of Jigsaw by participants on 5 point likert sclae where 1 is minimum and 5 is maximum

61% students strongly agreed with content 
covered in minimum timing and usefulness with active 

participation by jigsaw method in the department of 
Physiology shown in figure 3.
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Fig. 4: Evaluation of Jigsaw by faculty members on 5 point likert sclae where 1 is minimum and 5 is 
maximum

and it is helpful in active participation of students and 
faculty both so it will be helpful as a part of faculty 
development programme also.

Above figure shows the evaluation done by the 
faculty for jigsaw method of teaching learning method 
.They gave maximum support for usefulness in teaching 

Fig. 5: Feedback of the faculty regarding jigsaw method using 5 point likert scale

57.14% agreed on the point that this method was 
very time consuming and needs more planning to 
execute as well as more faculty members are needed.

However they agreed that it was actually an effective 
and interesting way of teaching to cover more content 
in less time. It will also help the students to retain the 
knowledge for long term benefits as shown in figure: 5.
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Discussion
Education is a basic need for human communities 

for survival nowadays. Active learning method 
emphasize on a new curriculum in which knowledge 
becomes skill and reaches up to the level of cognition. 
Cooperative learning like jigsaw improves teamwork 
and interpersonal communication, thinking & problem 
solving skills.

“When you teach, you learn twice” this task will be 
justified by the use of jigsaw by peer-peer interaction 
and teaching of peer will enhances self confidence 
among students, logical thinking with motivation of peer 
and reinforces group dynamics. Majority of the students 
agreed that jigsaw method improves communication 
skill, helps to overcome shyness/hesitation and stage 
fear.

The effectiveness of newer methodology was 
done using Kirkpatrick’s model of training program 
evaluation. Student’s feedback showing their positive 
response to accept this method proves that it was 
helpful, innovative and fun way of learning with their 
peers. Students construct or build their own concepts 
and they reinforce each other to study and participate 
actively result of the same shown in Figure 5. Similar 
studies also gave same results8,9

% gain of score from pre-test to post-test was 118% 
which showed the increase in knowledge score after 
using jigsaw method. Similar results were also found 
in studies carried by Phillips J, Kumar VCS & Azmin 
NH.10,11,12

Post-test assessment revealed that students gain 
knowledge with retention power and now they can prepare 
themselves in a better manner for their examination 
as compared to the previous exam preparations. . The 
students answered that this method takes less time to 
prepare for exam because individual work load was 
reduced and reading material was distributed equally 
to each other group members. In addition, they also 
noted that sharing the work in groups saved their time 
for extensive topic and topic could be studied in detail 
in a comfortable environments created by peers. It also 
provided an opportunity to be as a leader for that topic.

The assessment of Jigsaw method by Kirkpatrick’s 
evaluation framework suggested that it is an effective 
teaching learning tool and its impact on learning outcome 
among the students and faculty both are acceptable and 

feasible. However it needs more planning to execute 
with more faculty members.

Conclusion: The Jigsaw method is an active and 
interesting way of learning. In groups, with fellow 
learner co-operation and team work students prepare for 
exams without stress. Though, jigsaw method is time 
consuming in term of planning and execution, it is still 
very effective in bringing out operational outcome for 
students & faculty.

The positive results may motivate the faculty and 
students to implement new teaching learning method on 
a regular basis. Hence, boring but important topics in 
Physiology will be better understood and will become 
more interesting. This will encourage both the faculty 
and the students to adopt more innovative and interactive 
environment at work place.

Conflict of Interest: None.

Source of Funding: The project is affordable at all 
levels. There is no extra burden to the students in terms 
of expenses at either the institutional or students level 
Program.

Recommendations: Challenging topics of any 
subject should be made interactive by promoting self 
directed learning so that students identify their learning 
gaps and work together with peers and faculty to address 
them.

Limitation:

	Time consuming and require more planning for 
execution of jigsaw.

	Long term outcome of students learning with jigsaw 
was not measured.
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Abstract
Objectives:

1.	 To compare emotional intelligence score in normotensives and pre-hypertensives.
2.	 To compare emotional intelligence score with heart rate variability (HRV)
3.	 To compare HRV in normotensives and pre-hypertensives.

Methodology: 30 pre-hypertensive males and 30 age matched controls of 25 – 50years of age were enrolled. 
BP was measured using mercury sphygmomanometer. Pre-hypertension was defined as systolic BP from 
121 to 139mm Hg or diastolic BP from 80 to 89mm Hg. Emotional intelligence was measured by Schutte 
Self-Reported Emotional Intelligence Test and subjects were categorized into two groups: Group A: Low 
EI (Score <111), Group B: High EI (Score >111) HRV was measured in the supine position for 5 minutes. 
Frequency domain parameters viz HFnu and LF/HF ratio were used for analysis of autonomic dominance.

Results:   Mean EI score was significantly less in pre-hypertensives as compared to controls. Low EI 
subjects had a significantly lower mean HFnu and a significantly higher mean LF/HF ratio showing lower 
parasympathetic and higher sympathetic activity in them. Pre-hypertensives had lower mean HFnu and 
higher LF/HF ratio showing lower parasympathetic and higher sympathetic activity in them.

Conclusions: Low EI subjects are more prone to develop pre-hypertension, had lower parasympathetic & 
higher sympathetic activity increasing the risk to develop hypertension in future.

Clinical Significance: Beside life style modification, improving EI is an important measure to manage pre-
hypertension and prevent hypertension.

Keywords: Emotional Intelligence; Prehypertension; Heart Rate Variability.

or DBP 80–89 mmHg.1 According to a study done 
in urban Indian Population, the age and sex adjusted 
prevalence of prehypertension was 32.3 per cent; it 
was significantly higher in males (36%) compared to 
females 28.1%. Prehypertension tends to progress to 
hypertension over a relatively short time course, and is 
a risk factor for development of microalbuminuria and 
cardiovascular disease, with consequently increased 
mortality. However, the origins and pathogenesis of the 
syndrome are not yet well understood.2

In the modern times enhanced performance demands 
stress is present universally, and none of us can escape 

Introduction
Prehypertension is an emerging common risk factor 

for not only hypertension, but also cardiovascular target 
organ complications. The term “prehypertension” 
was defined in 2003 by JNC 7 as SBP 120–139 and/
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daily life stresses. Stress is the result of an interaction 
between the individual and the environment in which the 
individual assesses deficiencies in coping strategies in 
response to a demanding situation. There is the existence 
of four processes during this interaction. The first is 
perception of internal or external stimulus; the second is 
evaluation of that stimulus as a threat to wellbeing; the 
third is appraisal of cognitive, physical coping resources, 
and the fourth is complex set of cognitive and somatic 
responses known as the stress response.3,4

Researches have found a wide range of important 
life outcomes can be predicted by the emotional 
intelligence (EI). EI is the ability to recognize emotion, 
reason with emotion and emotion-related information, 
and process emotional information as part of general 
problem solving. High-level of EI can significantly 
predict healthy functioning, as well as the distress and 
experience of traumatic stress. Individuals with high EI 
experienced less stress at work.4

Emotions have been defined as “brief, organized 
set of responses (including psychological changes, 
expressive behaviours, action tendencies, and subjective 
experiences) that optimize how individuals address 
challenges and exploit opportunities that arise in the 
events that they encounter”. Intelligence has been 
defined as “ability to understand complex ideas, adapt 
effectively to the environment, learn from experience, 
engage in various forms of reasoning overcome obstacles 
by taking thought”.5 EI is defined as “the ability to 
perceive and express emotion, assimilate emotion and 
thought, understand and reason with emotion, and 
regulate emotion in the self and others.”7

Schutte Self Report Emotional Intelligence Test is a 
valid and reliable questionnaire to assess EI. It consists of 
33 questions. A score below 111 is considered as low EI.8

Autonomic nervous system (ANS) activity is 
viewed as a major component of the emotion response. 
For example, negative emotions such as anger, anxiety & 
fear response are characterized by sympathetic response 
such as α and β adrenergically mediated cardiovascular 
effects: increased heart rate, increased blood pressure 
(BP), and increased total peripheral resistance. Whereas 
positive emotions such as amusement, contentment, 
affection response is characterized by sympathetic 
deactivation or parasympathetic dominance. 9

Valuable insight of ANS function can be gained non- 
invasively through Heart rate variability (HRV) analysis, 

a measurement of beat to beat changes in heart rate. HRV 
is a simple and non-invasive indicator for the detection 
and investigation of possible cardiac autonomic activity 
whether sympathetic or parasympathetic dominance. 
Low HRV is often an indicator of abnormal and 
inadequate adaptation of the ANS, which may indicate 
presence of physiological malfunction. The decrease in 
autonomic activity can be an early sign for the prediction 
of the risk for cardiovascular and metabolic disease.10

The present study was designed to determine the 
association between Pre-Hypertension, EI and HRV.

Objectives:

1.	 To compare EI score in normotensives and pre-
hypertensives.

2.	 To compare EI score with HRV

3.	 To compare HRV in normotensives and pre-
hypertensives.

Materials and Method
The present study was a cross sectional study 

designed to investigate the association among pre-
hypertension, EI and HRV. The study was done in 
Department of Physiology, Saraswathi Institute of 
Medical Sciences, Hapur. Ethical clearance was obtained 
from the Institutional Ethical Committee and written 
informed consent was obtained by all subjects. The 
study consisted of 30 Pre-hypertensive male subjects 
between 25 – 50 years of age and equal number of age 
matched normotensive controls were enrolled in the 
study. Subjects who were smokers & alcoholics and who 
were suffering from diabetes mellitus, hypertension, 
cardiovascular or respiratory diseases were excluded 
from the study.

BP was measured using mercury sphygmomanometer 
taking all necessary precautions. Subjects were allowed 
to sit quietly for 15 min prior to assessment of BP; three 
consecutive measurements were made 5 min apart, and 
BP was determined as the mean of the three readings. 
Pre-hypertension was defined as systolic BP from 121 to 
139mm Hg or diastolic BP from 80 to 89mm Hg. 1

EI was measured by Schutte Self-Reported 
Emotional Intelligence Test. It consists of 33 questions. 
Each question asks about emotions or reactions 
associated with emotions. After deciding whether a 
statement is generally true, the subjects were supposed 
to use the 5-point scale to respond to the statement: “1” 
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if strongly disagree, the “2” if somewhat disagree, “3” 
neither agree nor disagree, the “4” somewhat agree, 
and the “5” strongly agree. Each item is given marks 
according to the option serial and responses to items 5, 
28, and 33 are reverse coded. The total sum will give the 
EI score and subjects were categorized into two groups:

Group A: Low EI (Score < 111),
Group B: High EI (Score > 111)8

Method of measuring HRV
HRV was measured in the following way: 

ECG was recorded using standardized in house built 
Analogue ECG Amplifier, with Audacity 1.3.13 license 
free software in the supine position for 5 minutes after 
10 minutes of supine rest. Subjects were instructed to 
close the eyes and to avoid talking, moving of hands, 
legs and body, coughing and sleeping during the test.

ECG was recorded in dot wave form with 8000 
samples/second, the recorded wave was subjected to 
digital filtering to filter the noise and amplification to 
increase the size of ECG wave. Using beat finder every 
‘R’ wave was recorded as beat and the real time was 
noted. The data was then exported as labels to notepad 
and from there to Microsoft excel to find out ‘R-R’ 
interval, this was saved in notepad. The notepad file was 
opened in Kubios HRV Analysis software 2.2 version 
license free software and the report sheet was saved in 
JPEG format. Frequency domain parameters viz HFnu 
and LF/HF ratio were used for analysis of autonomic 
dominance (sympathetic or parasympathetic).11,12

Descriptive statistical analysis was carried out on 
the data thus obtained. Independent t test was used for 
comparison among EI, Pre-hypertension and frequency 
domain parameters of HRV. Significance was assessed 
at 5% level of significance.

Results
Mean age of the subjects was 39.2 + 5.23 years. 

Low EI was observed in 23 out of 60 subjects (38.3%) 
out of which 20 subjects were pre-hypertensives and 3 
normotensives. Mean EI score was significantly less in 
pre-hypertensives as compared to normotensive controls 
[Table 1]. Low EI subjects had a significantly lower 
mean HFnu and a significantly higher mean LF/HF ratio 
[Table 2] showing lower parasympathetic and higher 
sympathetic activity in them. Pre-hypertensives had lower 
mean HFnu and higher LF/HF ratio than normotensive 
controls [Table 3] showing lower parasympathetic and 
higher sympathetic activity in them.

Discussion
Our study intended to investigate the relationship 

of EI with pre-hypertension and its impact on ANS 
in adult males. Pre-hypertensives had a lower EI than 
their normotensive counterparts which means they 
cannot manage their emotions well and are emotionally 
unstable. Our results were consistent with other studies. 
A study done in Bhavnagar revealed a low EI among 
hypertensives as compared to normotensives. Lower EI 
can be claimed to contribute to the occurrence of physical 
problems, such as abnormal BP. Failure to manage 
anger, the control of which indicates better EI, increases 
blood cholesterol and adrenaline and thus hardens the 
arteries and increases the probability of affliction with 
cardiovascular disease.13

A study done by Mokhtari et al showed that training 
on EI without employing other approaches, such as 
psychotherapy, family therapy and counselling, resulted 
in a significant reduction in systolic and diastolic BP 
of patients suffering from coronary artery disease. This 
clearly indicates that lower EI can be one of the cause of 
high BP. 14

As discussed above, EI is the ability to restrain 
negative feelings such as anger, self-doubt, stress, 
anxiety and instead focus on positive ones such as 
confidence, empathy and congeniality. Low emotional 
intelligent individuals find it hard to manage their 
negative emotions and land up being under constant 
stress. This stress activates sympathetic nervous system 
which may cause an increase in BP in them. Our study 
showed that low EI subjects had significantly lower 
mean HFnu and a significantly higher mean LF/HF 
ratio. This reveals that they have lower parasympathetic 
and higher sympathetic activity. Our study showed an 
increased sympathetic activity in Pre-hypertensives as 
analysed by HRV indicating sympathetic dominance in 
pre-hypertensives.15

The researchers found that both anger and 
appreciation caused a change in autonomic activation. 
The two emotional states produced very different 
effects in terms of sympatho-vagal balance. Anger 
produced sympathetically dominated power spectrum, 
whereas appreciation produced shift toward increased 
parasympathetic activity.16,17

These shifts were correlated with shifts in HRV to 
‘healthier’ patterns correlating with lower cardiac risk. 
It strongly suggest that shifting to and maintaining a 
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sincere, positive emotional state may shift physiology 
towards better health. This may explain why optimists 
have significantly lower mortality than pessimists.18

Executive brain areas, such as the prefrontal cortex, 
exert an inhibitory influence on sub-cortical structures, 
such as the amygdala, allowing an individual to 
adaptively respond to demands from the environment, 
and organize their emotional and behavioural responses 
effectively. Thus, at rest, active cortical brain areas are 
indicative of greater inhibitory and emotional regulation. 
These neural structures are also responsible for the 
regulation of the autonomic nervous system activity. The 
heart is under tonic inhibitory control by the ANS. Vagal 
parasympathetic control represents the major descending 
inhibitory pathway, adaptively regulating emotional 
responses. It is suggested that this common reciprocal 
inhibitory cortico-subcortical neural circuit serves as the 
structural link between psychological processes such as 
regulation of emotions. The individuals with low EI fails 
to regulate emotions and are under constant negative 
stress, so the inhibitory influence of pre-frontal cortex 
is deranged and this results in increased sympathetic 
activity and decreased parasympathetic activity in 
them.19

Our study also showed a strong association 
of pre-hypertension with increased sympathetic & 
decreased parasympathetic activity. Similarly, a study 
showed autonomic imbalance in pre-hypertensives 
was due to increase in both sympathetic activity and 
vagal inhibition. Increased BP was associated with 
reduced HRV in children. Children with high BP had a 
significantly lower HF and higher LF/HF ratio indicating 
a sympathetic dominance in high BP.20,21Another 
study indicates sympatho-vagal balance may be 
altered towards sympathetic predominance in essential 
hypertension which is supported by markedly decreased 
parasympathetic activity.22A significant decrease in 
HFnu and a significant increase in LFnu & LF/HF ratio 
in hypertensives as compared to normotensives showing 
sympathetic dominance has been shown.23

Table 1: Comparison of EI in Pre-hypertensives and 
normotensives

N Mean + Std. 
Deviation p value

EI Normotensives 30 127.2 + 13.5 < 0.01
Pre-hypertensives 30 109.5 + 11.2

Table 2: Comparison of HFnu & LF/HF ratio with 
EI

N Mean + Std. 
Deviation p value

HFnu Low EI 23 46.12 + 9.98 < 0.01
Normal EI 37 73.12 + 9.09

LF/HF Ratio
Low EI
Normal EI

23
37 

1.27 + 0.55
0.39 + 0.2

< 0.01

Table 3: Comparison of HFnu & LF/HF ratio in 
Pre-hypertensives and normotensives

N Mean + Std. 
Deviation p value

HFnu Normotensives 30 54.73 + 10.95 < 0.01
Pre-hypertensives 30 71.1 + 16.76

LF/HF 
ratio

Normotensives
Pre-hypertensives

30
30

0.44 + 0.24
1.03 + 0.67

< 0.01

Conclusion
The present study showed that there exists a direct 

relationship of EI with Pre-hypertension & ANS. Low EI 
subjects are more prone of becoming pre-hypertensives 
through decrease in parasympathetic & increase in 
sympathetic activity increasing the risk to develop 
hypertension in near future.

In modern times, as a result of fast changing 
social values & lifestyle, there is an increase in feeling 
of insecurity, increased ambitions and feeling of 
competition to excel. This contributes to emotional 
imbalance which leads to various physical, psychological 
and psychosomatic problems due to sympatho-
parasympathetic imbalance along with pre-hypertension 
and finally hypertension and other cardiovascular 
morbidities. So, to prevent pre-hypertension and its 
consequences, besides life style modification, we have 
to strengthen our EI.
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Abstract
Younger populations of this modern age are highly exposed to digital screens of different kinds of electronic 
gadgets. Continuous exposure to digital screens leads to eye strains/ visual fatigue which may impact poor 
orientation and reduction in efficiency.

Aim: To assess the visual fatigue among young male and female subjects by using critical flickering fusion 
frequency (CFFF).

Material and Method: A total of 60 young healthy adults of age 17-19 years were invited to participate .Of 
them 30 were males and 30 were females. The CFFF and visual fatigue protocol consists of the subject has 
to observe flickering light emitting from red LED module. The changes in light flickering were recognized 
and report by the subjects. The resulting data was statistically analyzed.

Results: Mean CFFF values for male participants are 45.7 ±23.5 Hertz, female participants is 41.4 ±13.9 
Hertz with highly significant p value =0.000. The result of our study appears to be reflecting sex differences 
in visual fatigue. A statistically significant difference between male and females CFFF data was observed.

Conclusion: CFFF can be considered to be a non-invasive tool, useful for screening of diseases of the optic 
nerve and also an effective indicator of visual fatigue. Occurrence of visual fatigue is seems to be more 
common in young females than young males which may impact their work performance. This might be 
reduced by proper guidance; simple changes and precautions such as maintain distance between the screens 
and eye, regular blinking while seeing the devices.

Keywords: Critical Flickering Fusion Frequency, Visual Fatigue, Digital Screens, Young Females, Young 
Males.

Now a day’s many people without gender variation are 
suffering from visual fatigue. Work and lifestyle changes 
increased the demand for viewing digital screens of 
electronic gadgets such as computers, video gaming, 
cell phones and TV etc. Eye strains because of flickering 
lights can trigger occurrence of ocular migraine1.

In the past, visual fatigue has most often been 
examined in specific work related tasks like reading2.
Recent studies reported that 3D, stereoscopic 
displays are the major causes for visual fatigue3. The 
association between eyestrain with alcoholism, crime, 
and melancholia is highlighted in 20th century4. Poor 
academic performance, social isolation, headaches, and 
general psychological malaise are the consequences of 
eyestrains. Many activities are impaired in association 
with visual fatigue such as bicycling5 typing6, 

Introduction
Performance of many tasks mainly depends up on 

visual system .Like the other muscles of the body, eyes 
can also get fatigued. Prolonged visual activity leads to 
visual fatigue. Visual fatigue is referred to as eyestrain. 
Visual Fatigue is associated with decreased arousal that 
may impair the ability to perform a task which may also 
impact concentration ability and decrease in efficiency. 
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driving7etc. It is typical to recognize difference between 
general and visual fatigue. Spatial frequency adaptation 
may be associated with visual fatigue8.

Along with visual activity, visual fatigue is also 
influenced by environmental as well as individual 
factors. The symptoms of visual fatigue classified 
into ocular-surface related, oculomotor related and 
monocular effects10. Monocular effects of visual fatigue 
are evaluated by self-reporting method11 and Critical 
flicker fusion frequency threshold (CFF). In research 
of fatigue, Cfff has been used since the 1940s and still 
continues till today 12, 13.

The present study has been done on younger 
population who were living in the world of digital 
screens and also to make them aware of related diseases.

Materials and Method
	 After obtained approval from ethical committee, 

the study was carried out in the Department of Physiology 
in Narayana Medical College, Nellore. CFFF was done 
on 60 volunteers. Of them 30 were young male and 30 
were young adult female. All participates were between 
the age of 17 to 19 years who were in good health at 
the time of data collection. Participants with old age, 
Psychiatric disease, history of epilepsy, habit of alcohol 
and smoking were excluded from the study. The critical 
flicker fusion (CFFF) frequency was measured with a 
standard electronic module i.e., CFFF test apparatus was 
build by Professor - Dr.K.N.Maruthy, in the Exercise 
Physiology Laboratory in the Department of Physiology 
at Narayana Medical College Nellore, to assess the 
subject’s visual fatigue and visual sensory sensitivity.

CFFF test can measured the minimal number of 
flashes per second where an intermittent light stimulus 
can no longer be stimulates as a continuous sensation. 
Written consent form is given to all the volunteers. The 
test was conducted in dusky room with a single 40-w 
bulb fixed behind the participant. The module contains a 
board of white background with a central flickering red 
light emitting diode with a wave length of 160 nm .The 
frequency of red light diode can be changed at different 
frequencies ranging from 10 to 80 Hz with the help of 
SweepGen software.

The subject was made to sit comfortably infront 
of the red light emitting module from recommended 
distance i.e.80 cms. While the subject to be tested is 
looking straight at the LED, the frequency of flicker 

was slowly changed with the help of software until the 
participants reported that they have perceived the light 
from LED is flickered or constant. The data regarding 
the procedure was obtained from SweepGen software.

Statistical analysis comprised comparison, using 
unpaired Student’s t-test of visual fatigue between the 
healthy young male and female groups.

Results
The results are given in Table 1. Comparison 

of visual fatigue by using critical flickering fusion 
frequency (CFFF) among young male and young female 
subjects showed statistically highly significant with p 
value of 0.000. Data showed that there was a reduction 
in the CFFF value in young female subjects than young 
male.

Table 1: CFFF values between young male and 
young female subjects.

S.No. Status Mean Standard 
Deviation P Value

1. Male group 45.72 23.527
0.000

2. Female group 41.46 13.912

Discussion
Now a day electronic gadgets are the essential 

equipments in everywhere as a result the young 
population is exposed to a variety of digital screens that 
rise hazards related to continuous usage. Visual fatigue 
is rarely becoming as a serious condition. Commonest 
cause for eye fatigue are continuous driving, reading, 
exposure to bright light and staring for long periods 
at digital devices. The symptoms related to eye strain 
includes tired, itching and burning eyes .Reduced 
critical fusion frequency has been used as an index of 
central fatigue14.The problems raised by visual fatigue 
adversely affect the user quality of life, efficiency and 
reduced their productivity15. The prevalence of visual 
fatigue is higher in VDT operators16. Studies done on 
Indian information technology professionals showed 
that prevalence of visual symptoms is high in the IT 
professionals 17.

Critical flickering fusion frequency (CFFF) is one 
of the cognitive function tests used to measure the 
time resolving ability of eye. It is expressed in Hz, 
which is referred as threshold frequency18.The ability 
to distinguish discrete sensory events is measured by 
threshold. Threshold frequency is related to persistence 
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of vision. Since the quick and easy administrative method 
of CFFF, it can be used widely in human population to 
study the human performance, behavior, fatigue, central 
nervous system activity and arousal. An increase in 
CFF threshold indicates an increase in visual sensory 
sensitivity. On the contrary, a decrease in CFF threshold 
indicates an increase of visual fatigue 19.

In our study, young male subjects showed high CFFF 
value than young female subjects (Table 1). Diffusion 
of flickering light initiates metabolic activities in the 
retina. An increased sensory threshold leads to arousal 
of cortical visual system 20. Normal CFFF ranges from 
35- 40 Hz 21. CFFF value is slightly more than normal 
range in female participants but it is less when compared 
to male participants. Reduction in flicker sensitivity in 
females showed delays in the impulse response function. 
That implies the sensory thresholds, cortical arousal and 
alertness mechanism are inhibited in females which are 
influenced by eyestrains. Retina and left cerebral cortex 
are involving in perception of flickering of light 22.

CFFF is accepted and used as an indicator of the 
cortex arousal level and as an indicator of physical 
human fatigue and mental workload. It was reported 
previously that the females are fatigued more than males 
when exposed to same type of work 23. However there is 
no gender variation in fatigue related to the mental work 
24. .Flickering lights are one of the causes for ocular 
migraine headaches commonly founded in females than 
males. Prevalence of visual fatigue in female population 
is more than males which is reflected in our study CFFF.

CFFF parameter is significantly less in female when 
compared to male group. Many studies stated that the 
CFFF was wide implication in the study of arousal and 
fatigue. Any electronic equipment when used properly 
and purposefully does not cause adverse affects for the 
users. In another study, CFFFR threshold values are 
slightly higher in males when compared to females 
and these values are statistically not significant25.
Consequences related to visual fatigue like migraine is 
most common in females. And also there is a variation 
in the performance of task between male and female. 
Females are exhibiting different fatigue characters than 
males. Visual fatigue may relive after taking rest or a 
change in task. However some studies have reported that 
subjects are not complaining about visual discomfort 
even with visual fatigue 26.

Conclusion
The data of our study found significant changes in 

CFFF between male and female subjects. It is appears 
to be reflecting that there is a variation in visual fatigue 
among young male and females. Occurrence of visual 
fatigue is seems to be more common in young females 
than young males. This may suggest that proper guidance 
and education about the usage of gadgets may prevent 
the prevalence of hazards related to continuous usage. 
Taking precautions like maintaining specific distance 
between digital gadgets and regular gaps between the 
works and also eye blink often while using digital devices 
may help to reduce visual fatigue. The results may also 
suggest that CFFF could be treated as an indicator for 
visual fatigue.
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Abstract
Background: Hypertension is one of the leading modifiable risk factors associated with high cardiovascular 
morbidity and mortality. The children of patients with hypertension tend to have higher blood pressure. These 
children tend to show early changes in cardiovascular autonomic reactivity. Stress reactivity tends to increase 
in offspring’s of parents with hypertension. This stress-induced increase in heart-rate and blood pressure can 
help us predict the risk of hypertension in offspring’s of parents who are suffering from hypertension.

Aims and Objectives: To study the cardiovascular reactivity in male young adults with normotensive or 
hypertensive parents.

Material and Method: This prospective study was conducted on 140 young male adults, these participants 
were divided into three groups: Group 1 (participants with Normotensive parents); Group 2 (Participants 
with One parent hypertensive) and Group 3 (Participants with both parents hypertensive). The participants 
were enrolled after obtaining written informed consent and were subjected to three stress inducers: Cold 
Pressor Test (CPT), Bicycle ergometry and Video gaming devise and assessment of body mass index (BMI), 
resting basal Heart Rate (HR), Systolic Blood Pressure (SBP) and Diastolic Blood Pressure (DBP) was 
done. The data was presented as Mean ± Standard Deviation (Mean±SD) and subjected to Analysis of 
Variance (ANOVA).

Results: The maximum cardiovascular reactivity in all groups was seen on being subjected to bicycle 
ergometry. There was a statistically significant (p<0.05) rise of SBP and DBP in participants with both 
parents hypertensive as compared to other groups when subjected to cold pressor test and bicycle ergomtery. 
No significant changes were observed in all the groups when subjected to video gaming device.

Conclusion: Participants with both hypertensive parents had greater variability in cardiovascular reactivity 
as compared to the other groups. Thereby suggesting that these group of participants need to follow 
preventive guidelines.

Keywords: Hypertensive; Normotensive; Parents; Blood Pressure; Heart Rate.

Introduction
Cardiovascular disease related deaths accounted for 

one-third of all disease related deaths worldwide with 
deaths due to complication of hypertension accounting 
for 9.4 million deaths annually (1-3). As per estimates 
more than one in every three individuals is suffering 
from hypertension with an increasing prevalence in 
future (3). One of the major risk factors for hypertension 
is a positive family history, which is independent of 
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other risk factors such as age and sex (4, 5). There is a 
strong familial aggregation of blood pressure with 
significant correlation especially in twins (6, 7). As per 
estimates, children with hypertensive parents have a 
higher average blood pressures, both systolic as well 
as diastolic as compared to offspring’s of normotensive 
parents. These children are 3.8 times more vulnerable to 
have higher blood pressure before the age of 55 years 
(7). These changing trends of rise in blood pressure 
has been attributed to various factors like changing 
life style, diet and urbanization as this could lead to 
increase in cardiovascular morbidity and mortality in 
latter part of life (1, 8-10). Some other factors that also 
tend to have an impact on changes in blood pressure 
include increased mental and physical stress thereby 
increasing the incidence of life style diseases (1, 7). Stress 
tends to produce a varied response of our autonomic 
dysregulation and initiation of hypertension (11, 12). 
Offspring’s of hypertensive parents have 45% possibility 
of developing hypertension as compared to offspring’s 
of normotensive parents having a 3 % possibility (11).

A study designed for comparison of heart rate 
variability among offspring’s of normotensive and 
hypertensive parents demonstrated an raised sympathetic 
and reduced parasympathetic activity in the study 
group (12). Another study done to assess cardiovascular 
reactivity in children of normotensive and hypertensive 
parents showed that children of hypertensive parents had 
higher cardiovascular reactivity (11). One more study done 
to assess the family history as well as ambulatory blood 
pressure in healthy males and females demonstrated that 
patients with both hypertensive parents had elevated 
blood pressure recordings throughout the day. These 
findings differed if only one parent was hypertensive (4). 
A thorough literature search show limited data on male 
offspring’s of hypertensive parents, hence this study was 
designed to study the cardiovascular Reactivity (CVR) 
in Male Young Adults of Hypertensive Parents in North 
India.

Materialand Method: Study was conducted in the 
Department of Physiology of Teerthanker Mahaveer 
Medical College and Research Center, Moradabad for 
a period of 6 months from April 2018 to October 2018 
on young healthy male participants. A total of 140 male 
participants, age of 18-25 years were enrolled in the 
study after approval from Institutional Ethics Committee. 
Participants were divided into three groups: Group 1 
included participants with normotensive parents; group 
2 included participants with one hypertensive parent and 

group 3 were participants with both parents hypertensive.

All the tests were performed in Clinical Physiology 
Laboratory of the Department between 9am to 1 pm, 2 
hours after light breakfast; the participants were given 
instructions about all the procedures. The temperature 
of the laboratory was maintained between 25 to 30°C 
with a light surrounding after empting their bladder 
and were told to lie comfortably for 10 minutes The 
participants underwent a through clinical examination, 
height (in meters) and weight (in kilograms) was 
assessed to calculate the BMI. After 10 minutes of rest 
in supine position the blood pressure and heart rate were 
measured with Sphygmomanometer (Diamond, India), 
Stethoscope (Microtone, India) for manual recording 
of blood pressure, and electrodes were connected for 
lead II of the electrocardiogram (BPL) for recording of 
the heart rate. The baseline readings were taken for all 
participants all the participants were then subjected to 
stress tests. All the participants underwent three stress 
tests namely cold pressor test, bicycle ergometry and 
video gaming (Most wanted) with a gap of one hour 
between each stress test. The blood pressure and heart 
rate were again assessed at the end of each stress test.

Bicycle Ergometer: The volunteer was told to 
exercise on Bicycle ergometer as per protocol for his 
height and weight for 5 minutes. After the fixed time 
again the blood pressure, and heart rate was measured 
and difference between before and after stress were 
observed.

Cold Pressor Test: The volunteer was told to 
immerse non dominant hand in ice cold water (temp0-
4˚C) in Steel Water tub with palm down 5 cm above the 
base of container, into water bath for 1 min. After the 
fixed time again the blood pressure and heart rate was 
measured and difference between before and after stress 
were observed.

Video Gaming: the volunteer was given relevant 
instruction about the game (NFS/ Most Wanted) on 
desktop and allowed to practice for 1 minutes and was 
assured that any result in the game will not be taken into 
account. He was subjected to the game for 10 minutes. 
After the fixed time again the blood pressure and heart 
rate was measured and difference between before and 
after stress were observed.

Statistical Analysis: All data was presented as 
mean ± Standard deviation (Mean±SD). All statistical 
analyses were performed using Graphpad software. 
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The data obtained was subjected to unpaired‘t’ test 
for comparison of mean between two male groups 
and ANOVA for comparison of mean in all groups. A 
p-value of <0.05 was considered statistically significant.

Findings: A total of 187 male participants were 
screened for enrollment in the study, 17 of these 
participants did not fulfill in selection criteria, and 
another 19 participants did not give written informed 
consent and hence were excluded from the study. 
11 participants found it difficult to comply with the 
study protocol which were excluded. 140 participants 
completed the study and data was analyzed for these 
participants only.

Table 1: Baseline Parameters of Participants

Parameters Mean ± SD (Range)
Age (years) 21.27 ± 0.84 (18-25)
Body Mass Index (BMI) (kg/m2 ) 27.52 ± 3.85 (19.37-36.51)
Heart Rate (HR) (Beats/min.) 75.52 ± 5.61 (69-84)
Systolic Blood Pressure (mmHg) 117.6 ± 7.33 (106-134)
Diastolic Blood Pressure (mmHg) 72.75 ± 6.91 (62-90)

Table 2 shows the baseline parameters, there is a 
homogenous distribution in context to age and BMI, 
though Group 1 Heart rate was statistically significant 
in Group 1whereas the SBP and DBP was significantly 
higher in participants of Group 3.

Table 2: Comparison of baseline parameters (Mean±SD)

Parameter Group1 (n=57) Group2 (n=63) Group3 (n=20) p value
Heart Rate (HR) (Beats/min.) 76.73±5.81 74.90±5.55 73.95±4.81 <0.05
Systolic Blood Pressure (mmHg) 115.33±5.67 115.96±5.71 129.2±5.12 <0.05
Diastolic Blood Pressure (mmHg) 71.22±5.03 70.28±4.72 84.9±4.42 <0.05

p<0.05 in comparison to other group using ANOVA

Cold Pressor Test: The mean difference in Heart 
rate (dHR), systolic blood pressure (dSBP) and diastolic 
blood pressure (dDBP) after performing cold pressor 
test in all three groups is shown in table 3. There was 

a statistically significantly (p<0.05) higher dHR, dSBP 
and dDBP in partcicpants of Group 3 (Both Parents 
hypertensive).

Table 3. Comparison of Cardiovascular Reactivity (Mean±SD) following cold pressor test

Cardiovascular Reactivity Group 1 (n=57) Group 2 (n=63) Group 3 (n=20) p value
Difference Heart Rate (dHR) (Beats/min.) 0.98±0.76 1.79±1.48 2.6±1.50 <0.05
Difference Systolic Blood Pressure (dSBP) (mmHg) 2.21±1.04 2.57±1.16 4.1±1.37 <0.05
Difference Diastolic Blood Pressure (dDBP) (mmHg) 2.24±0.93 2.22±1.08 2.9±1.02 <0.05

p<0.05 in comparison to other group using ANOVA

Bicycle Ergometry: After performing bicycle 
ergometry in all three groups is shown in table 4. There 
was a statistically significantly (p<0.05) higher dHR, 

dSBP and dDBP in partcicpants of Group 3 (Both 
Parents hypertensive).

Table 4: Comparison of Cardiovascular Reactivity (Mean± SD) following bicycle ergomtery

Cardiovascular Reactivity Group 1 (n=57) Group 2 (n=63) Group 3 (n=20) p value
Difference Heart Rate (dHR) (Beats/min.) 1.26±1.07 1.53±1.10 2.5±1.35 <0.05
Difference Systolic Blood Pressure (dSBP) (mmHg) 2.17±1.21 2.66±1.39 3.8±1.82 <0.05
Difference Diastolic Blood Pressure (dDBP) (mmHg) 2.21±1.17 2.53±1.25 3.5±1.43 <0.05

p<0.05 in comparison to other group using ANOVA

Video gameing: The mean difference after 
performing video gaming in all three groups is shown in 
table 5. There was a statistically significantly (p<0.05) 

higher dDBP in partcicpants of Group 3 (Both Parents 
hypertensive).



258  International Journal of Physiology, October-December 2019, Vol.7, No. 4

Discussion
Hypertension is the hyperactivity of sympathetic 

nervous system with genetic factor stimulating the risk 
of hypertension and children from hypertensive parents 
are at the high risk for hypertension (4, 7, 12, 14, 15). Our 
study evaluated effect of inducing physical and mental 
stress on autonomic nervous system in terms of HR and 
BP so as to study the effect of genetic predisposition 
for hypertension. The result of our study showed that 
participants with both hypertensive parents had a higher 
baseline heart rate, systolic blood pressure and diastolic 
blood pressure followed by participants with one parent 
hypertensive as compared to offspring’s of normotensive 
parents. All the participants were subjected to three 
stressors – cold pressor test, bicycle ergometry and 
video gaming. The difference in heart rate, systolic blood 
pressure and diastolic blood pressure was calculated for 
all participants, which demonstrated that offspring’s of 
parents had a significantly higher difference in heart rate, 
systolic blood pressure and diastolic blood as compared 
to baseline. This difference was also significantly higher 
as compared to children with one parent hypertensive, 
and minimal variation was seen in children of 
normotensive parents. This significant difference was 
seen in participants on being subjected to cold pressor 
test and bicycle ergometry. When the participants were 
subjected to video gaming though the difference was 
higher in participants with both parents hypertensive but 
it was not significant, except for a significant difference 
in diastolic blood pressure of participants.

A study done to investigate the blood pressure in 
Chinese nuclear families through a cross-sectional 
survey demonstrated that blood pressure of parents were 
independently related to blood pressure of sibling’s 
after adjustment for sex, age, height, weight, education, 
smoking, and alcohol consumption. The study also 
showed that high blood pressure chances were lower 
in normotensive parents with intermediate rates seen 
if one parent was hypertensive indicating a strong 
familial aggregation of blood pressure in population and 
this could be detected in early childhood. The results 

of our study are similar to this study as our study also 
demonstrated that offspring’s of both hypertensive 
parents had higher heart rate, systolic and diastolic 
blood pressure as compared to children with one parent 
hypertensive. This was further lowered if both the 
parents were normotensive.

Disscussion-One study done to study the blood 
pressure and blood pressure reactivity in young 
offspring of normotensive or hypertensive parents who 
are consanguineous showed that the offspring of first-
cousin hypertensive parents exhibited the greatest 
systolic and diastolic blood pressure reactivity while 
the offspring of the hypertensive parents who were not 
blood-related showed an intermediate reactivity. The 
study showed that augmented blood pressure response in 
the offspring of hypertensive parents. The results of our 
study are similar to this study also find that participants 
with hypertensive parents had higher blood pressure 
as compared to normotensive parent, though we did 
not study the consanguinity, our study focused on the 
response of participants to different stressors (7).

Another study done to determine pattern to increase 
blood pressure in individual based on family history and 
they got, both ambulatory and casual blood pressure 
showed in males but not in female with both hypertensive 
parents had higher daytime and night-time ambulatory 
BP but with one parent hypertensive had intermediate 
blood pressure levels. This study supports previous 
study, participants with both hypertensive parents had 
higher heart rate, systolic blood pressure & diastolic 
blood pressure. The individual with one hypertensive 
parents had a intermediate heart rate and blood pressure. 
Our study differs from this study as we use different 
stressors & we did not include females .(4).

One study done to compare cardiovascular reactivity 
in children of hypertensive parents and normotensive 
parents, where the participants of both sexes were 
subjected to isometric handgrip test and cold pressor test 
showed that there was a significant rise in both stressor 
suggesting sympathetic over activity. The results of 
our study are similar to this study, that participants 

Table 5. Comparison of Cardiovascular Reactivity (Mean± SD) following video gaming

Cardiovascular Reactivit Group 1 (n=57) Group 2 (n=63) Group 3 (n=20) p value
Difference Heart Rate (dHR) (Beats/min.) 0.61±0.70 0.84±0.72 0.75±0.71 >0.05
Difference Systolic Blood Pressure (dSBP) (mmHg) 1.15±1.13 1.39±1.17 0.9±1.02 >0.05
Difference Diastolic Blood Pressure (dDBP) (mmHg) 0.80±0.98 1.36±1.12 2.5±2.03 <0.05

p<0.05 in comparison to other group using ANOVA
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with hypertensive parents had higher cardiovascular 
reactivity. This study also demonstrated that even 
heart rate and systolic blood pressure was higher in 
participants with both parents hypertensive, followed 
by those with one hypertensive parents. Our study also 
differ, as we also included video gaming as one of the 
stressors which demonstrated that participants with both 
hypertensive parents had significantly higher diastolic 
blood pressure (11).

Conclusion
Maximum cardiovascular reactivity was seen with 

hand grip test followed by cold pressor test. The results 
of our study showed that participants had maximum 
cardiovascular reactivity with cold pressor test and 
bicycle ergometry. Our study differs from this study 
as we included only male participants and we further 
analysed the effect of family history of hypertension and 
its effect on the cardiovascular reactivity for further risk 
analysis (13).

Conflict of Interest: Firstly the sample size is 
small, a large sample size could give variable result, 
but given the participation of healthy volunteers and 
limited duration for study this study would not have 
been feasible it the size was increased. Secondly further 
stratification of participants based on elaborate family 
history could have given variable result but that would 
have required a longer duration for study which would 
not have been feasible. Thirdly we could have added life 
style modification as an intervention but this would have 
diluted our study purpose, as our study wanted to only 
study the effect of genetic constitution of the participants.
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Abstract
Background: In the health world, investigations are plays precious role. Relationship to major blood group 
with bleeding time & clotting time plays important role to detect thrombosis, epistaxis & it is also important 
for the surgery. Deficiency of factor VIII & Von Willebrand factor generally seen in blood group O, so they 
are more prone to epistaxis but in thrombosis there is elevation of factoVII & Von willebrand factor level. 
Thus, previous studies endorse that individuals carry O blood group had lengthy bleeding and clotting time.

Aims and Objectives: The objective of this study was to assess the impact of major blood groups on 
Bleeding Time and Clotting Time.

Materials and Method: Study enrolled 200 young adults, aged 17–25 years. Blood group was assessed 
by using standard antisera, Duke method & capillary tube method was used to estimate Bleeding time and 
Clotting time respectively.

Statistical analysis: Blood groups, Bleeding time and clotting time of were compared and analyzed,All the 
data presented as Mean ± Standard Deviation (Mean ± SD) and subjected to Analysis of Variance (ANOVA).

Results: Blood group- According to this study commonest blood group was B (31.5%) than A (27.5%), 
O (26.0%) & AB (9.5%) Extended duration of bleeding time (>4 min) was noted in blood group O (22%) 
than group B (18%), AB (5.9%), and group A (3.2%) with statistically insignificant (p >0.05) difference. 
Clotting time-On the other hand B blood group showed >6 min with 14.8% than group O (14.6%), group AB 
(11.76%), and group A (9.7%) with statistically insignificant (p> 0.05).

Conclusions: According to this study, B blood group dominated on O, A and AB blood group respectively. 
Least bleeding time was noted in A blood group, B & AB blood group but most elevated bleeding time was 
reported ( >4 min) in O blood group. Whereas clotting time was highest in B blood group (>6 min) then O, 
A, and AB blood group.

Keywords: vWf (von Willebrand factor). Clotting Time. Bleeding Time. Blood Group.

normal growth of infant, kids, young adult or pregnant 
lady as well before any type of minor or major surgery. 
Karl Landsteiner was the 1st discoverer (1900) of ABO 
blood group system.(1) ABO and Rh Blood Group are 
assessed as major blood group from all recognized 
antigens. Researcher group have found that, O blood 
group is defecate to transferase enzyme, so they were 
prominent to epistaxis as compared other blood groups(2) 

Trnansferase enzyme helps vWF helps in platelet 
adhesion and platelet aggregation & regulate circulating 
levels of anti-hemophilic factor A(3). Factor-VIII & von 

Introduction: With the economic progression, 
health issues also increased day by day. Investigation is 
the back bone of health world. Bleeding time, clotting 
time & Blood grouping are the fulcrum of treatment/ 

Corresponding Author: 
Anjali Verma 
Assistant Professor, TMMC & RC, Moradabad, UP, 
India 
e-mail: anjaliverma06071965@gmail.com

10.5958/2320-608X.2019.00182.3



International Journal of Physiology, October-December 2019, Vol.7, No. 4  261

Willbrand factor helps in temporary plug formation 
which activates clotting mechanism leads to formation 
of permanent plug. Deficiency of these factor (F- VIII & 
Vwf) leads to hemorrhagic like disorder, while elevated 
von wilbrand factor with factor VIII leads to thrombosis. 
(4-6) Impact of Blood group on BT & CT stimulate or 
inhibit the bleeding time (BT) and clotting time (CT) 
of an individual due to gene locus on the chromosome 
9q34 vWF gene (7). Bleeding time (BT) is process to stop 
bleeding with the temporary plug forming. This process 
normally takes 3- 4 minutes (8). Clotting time (CT) is 
the process of first fibrin thread formation. Normal 
value is 5-8 minutes. (9) Increased/ decreased clotting 
factors leads to pupura/hemophilia/epistaxis (10). Many 
researcher concluded that people with O antigen on 
the RBC surface have decreased amount of factor VIII 
& Von Willebrand factor than other antigen (A,B & 
AB)(11).

Hence, Impact of Factor-VIII & von Willbrand 
factor might be reduce or increase bleeding time and 
clotting time of major blood group.(12)Therefore, the 
present study was planned to correlate between major 
blood group system with B.T & C.T.

Material and Method
This observational study was conducted in 

Haematology laboratory (physiology department) of 
“Teerthanker Mahaveer Medical College & Research 
Center, Moradabad”. It is compulsory for all student to 
perform blood grouping, bleeding time & clotting time 
during their 1st semester. Over this duration of one year 
report of 200 healthy young adults was analyzed, All 
volunteers with any disease of illness or taken any drug 
related to BT & CT were excluded from the study.

Apparatus used:

•	 Lancet –Rapid blood lancet

•	 Whatman filter paper TM 125 mm cat No. 1001 
125,UK

•	 Micro capillary tube Cat No-T10H08,90mm-lenght

•	 Digital stopwatch(Racer)India,

•	 Antesiers (Spanclone anti A+B+D Monoclonal 
(Arkray Healthcare Pvt.Ltd)

•	 Slides

•	 Sprit swab

•	 Microscope

Inclusion Criteria: Subject of age group 18-30 yrs.

Exclusion Criteria: Suffering from purpura/
Hemophilia & related medicine like NSAID’S, asprine 
ecosprine (13).

Blood Grouping: Done by standard procedure 
by mixing blood with commercially available 
antesira & examine under low power after 8-10min 
of rest. Determination of blood group on the bases of 
agglutination (14).

Bleeding time: After assembling necessary material 
& proper instruction to subjects about the blood test 
sterile finger/ear lobe make a deep puncture. Start the 
stopwatch immediately, absorb first drop of blood on the 
Blotting paper. Repeat this procedure after every 30 sec. 
till stoppage of bleeding than stop the stopwatch. After 
Counting number of dropes then multiplies it with 30 
second (15).

Clotting time: After assembling necessary material 
& proper instruction to subjects about the blood test 
sterile finger/ear lobe, make a deep puncture. Wipe first 
drop of blood, now allow big drop of blood to enter in 
capillary by keeping it to downward position toward 
second end. Start the stopwatch immediately. Filled 
capillary kept between palms for one sec. than break 
5mm. bits of capillary after every 30 sec till fibrin thread 
found. Note the time.(16)

Data Analysis: SPSS 23 software was use to analysis 
data. The Comparison between mean of Bleeding time 
& Clotting time in various blood groups were done 
by using the One-way ANOVA test. Comparison of 
inter-group bleeding time & clotting time was done 
the Post-hoc bonferroni test. P-value of bleeding time 
& clotting time was calculated by unpaired t-test. The 
results were presented in number, percentage, mean and 
standard deviation as appropriate. A p-value of <0.05 
was considered as statistically significant.

Findings:

Table 1: Gender based comparison of blood group

Blood group Male(n=84) Female 
(n=116)

Total 
(n=200)

A-ve 0.0% 0.9% 0.5%
A+ve 34.5% 22.4% 27.5%

AB+ve 8.3% 10.3% 9.5%
B-ve 0.0% 1.7% 1.0%
B+ve 26.2% 35.3% 31.5%
O-ve 3.6% 4.3% 4.0%
O+ve 27.4% 25.0% 26.0%
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Table 1- A positive blood group dominated (34%) 
followed by O,B & AB positive respectively in male 
subjects but in case of female B positive(35%) followed 
by O,A& AB positive respectively. Overall B positive 
is dominating blood group followed by A,O & AB 
respectively.

Table 2: Comparison of bleeding time of ABO 
groups

Blood group
Bleeding Time

No. of sub. Mean ± S.D

F-value 5.439
p-value <0.05

A 56 121.07 ± 41.63
B 65 124.62 ± 37.59

AB 19 126.32 ± 34.03
O 60 149.83 ± 50.74

In Table 2- Comparison of Bleeding time in major 
blood group showed, Elevated Bleeding time in O blood 
group (149.83 ± 50.74) followed by AB, B then A(126.32 
± 34.03, 124.62 ± 37.59121.07 ± 41.63)respectively with 
statistically significant difference (p<0.05) .

Table 3: Comparison of Bleeding Time among 
Inter-blood groups

Blood-group
Bleeding time

Mean Difference p-value
A to B -3.54 >0.05

A to AB -5.24 >0.05
A to O -28.76 <0.05
B to A 3.54 >0.05

B to AB -1.70  >0.05
B to O -25.22 <0.05

AB to A 5.24 >0.05
AB to B 1.70 >0.05
AB to O -23.52 <0.05

Table 3- Comparison of bleeding time between 
inter-group which shows statistically significant 
difference between A & O blood group (p<0.05), B 
& O blood group (p<0.05) & between AB & O blood 
group (p<0.05). The mean difference was statistically 
significant more in O blood group than (A, B and AB) 
blood groups.

Table 4: Comparison of clotting time of ABO blood 
groups

Blood group
Clotting time

No. of sub. Mean±SD

F-value 3.203
p-value <0.05

A 56 213.39±49.44
B 65 239.23±58.26

AB 19 212.11±52.45
O 60 215.33±53.53

Table 4 Comparison of Mean±SD between blood 
major blood group(ABO), Maximum Mean±SD was 
obtained in B blood group with statistically significant 
difference (p<0.05) than A,AB and O blood groups.

Table 5: Inter-group Mean comparison of clotting 
time among A, B, AB & O blood groups

Blood Group
Clotting time

Mean Difference p-value
A to B -25.84 <0.05

A to AB 1.29  >0.05
A to O -1.94  >0.05

B to AB 27.13 <0.05
B to O 23.90 <0.05

AB to O -3.23 >0.05

Table 5 Comparison of mean clotting time difference 
between inter-blood group (ABO), showed the statistical 
significant difference between A to B blood group 
between A to AB, A to O, B to AB, B to O & AB to 
O blood group. Difference between O blood group with 
any other blood group obtained large value with p<0.05.

Discussion
Blood group distribution: This study was concluded 

that B+ blood group (31%) was more prominent, 
followed by A+ (27%) than O+, AB+(26%,9.5%), 
This study supports Abhishekh et al. but not support to 
Pramanik et al study, they states O blood group followed 
by A, B & AB(35.5%,28%,27.3% &8.7 respectively).
(17-19)On the bases of gender difference, A blood 
group(34.5%) showed maximum percentage in female 
group which was followed by O,B & AB(27%,26% 
& 8.3%) respectively than male group, B blood group 
(35.3%) dominating on blood group O(25%),A(22.4%) 
& AB(10.3%).
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Comparison of BT & CT according to blood 
group: This study concluded that O blood group 
had maximum value of bleeding time as compared 
to other blood groups with statistically significant 
difference(p<0.05).

Similarly in other study the BT was highest in 
blood group O than A,B & AB blood groups. On the 
bases of inter group comparison O blood group showed 
statistically significant difference with any other blood 
group.

B blood group predominate to A, B and AB ,this 
result was not support to some previous studies, they 
concluded that O blood group showed the highest 
value than other (A,B& AB)blood group. (17-20)On the 
bases of inter group comparison B blood group showed 
statistically significant difference with any other blood 
group

Conclusion
This study showed definite corporation between 

major blood group with BT and CT, due to getting higher 
value of O blood group. Prevalence of bleeding disorders 
such as gastrointestinal infections and epistaxis is more 
in O blood group & these individuals can be advice to 
acquire healthy measures & regular health checkup to 
reduce the risk of communicable diseases, morbidity and 
modality.

Conflict of Interest: There is certain limitation of 
this study, sample size is very small (200) large sample 
could strengthen the study. Secondly, major blood group 
includes ABO & Rh system due to unavailability of 
Rh Negative blood group individual’s study was not 
strengthen.

Source of Funding: TMMC & RC.Moradabad

Ethical Clearance: Approval from Institutional 
Ethics Committee

References
1.	 Ahmed A B. ABO & Rhesus blood group distribution 

in Hadhramout population. Hadhramout for studies 
& Researches. Issue No.4 Sep.2003.

2.	 Reddy VM, Daniel M, Bright E, Broad SR, Moir 
AA. Is there an association between blood group O 
and epistaxis? J Laryngol Otol 2008;122(4):366–8.

3.	 Ganong WF. Review of Medical Physiology. 24th 
edn. New York: McGraw-Hill Education, 2012. p. 
560.

4.	 Baishya R, Sarkar R, Barman B. Blood group & its 
relationship with bleeding time & clotting time-an 
observational sudy among the 1Sst MBBS students 
of Gauhati medical college, Gauhati.Int j Med 
sci.2017;5(9):4147-50.

5.	 Roy B, Banerjee I, Sathian B, Mondal M, Saha 
CG.Blood group distribution and its relationship 
with bleeding time and clotting time:A medical 
school based observational study among Nepali, 
Indian & Sri Lankan students.Nepal Journal of 
Epidermiology 2011;1(4):135-140

6.	 Ruggeri ZM: Structure of von Willebrand 
factor and its function in platelet adhesion and 
thrombus formation. Best Prac Res Clin Haematol 
2001;14:257–9.

7.	 Qureshi MA, Bhatti R. Frequency of ABO blood 
groups among the diabetes mellitus type 2 patients. 
J Coll Physicians Surg Pak 2003;13:453–5.

8.	 Bijlani R.L, Manjunatha S. The physiology of 
haemostasis.Understanding medical physiology, 
India, Jaypee publication, 5th edition, Pp 111-17.

9.	 Guyton and Hall, Text book for medical physiology, 
Philadelphia, Elsevier Saunders, 12th edition, 2016.
Pp467.

10.	 Pal G.K, Pal P, Nanda N. Comprehensive Text book 
of medical physiology, India, Ahuja Publishing 
House, 1ST edition 2017 Vol(1), Pp148.

11.	 Wiggings KL, Smith NL, Glazer NL, Rosendaal 
FR, Heckbert SR, Psaty BM, Rice KM and Lumley 
T. ABO genotype and risk of thrombotic events and 
hemorrhagic stroke. J. Thromb. Haemost., 2009. 7: 
263-9.

12.	 Barrett Kim. Ganong’s. physiology of haemostasis.
Review of Medical Physiology, 23rd Edition. The 
Mc Graw-Hill companies. 2012; Pp539.

13.	 Mahapatra B, Mishra N. Comparison of Bleeding 
Time and Clotting Time in Different Blood Groups. 
Am. J. Inf. Dis. 2009;5(2):106-8

14.	 Ghai CL. A text book of practical physiology. 9th 
edition. Jaypee brothers Medical Publisher, New 
Delhi; 2015:Pp88

15. Pal G.K, Pal P, Nanda N. Physiology practical 
examination, India, Ahuja Publishing House, 8th 
edition 2017, Pp98.

16.	 Jain AK.Essentials of MD/DNB Physiology 
practical examination.1st Edition.Arya publications, 
New Delhi.2016:Pp 36.



264  International Journal of Physiology, October-December 2019, Vol.7, No. 4

17.	 Abhishekh B, Mayadevi S, Meena D, Usha KC. 
Disribution of ABO & Rhesus –D blood group 
in & around Thiruvananthpuram, Kerala Medical 
Journall, 2011;1, 28-29.

18.	 Pramanik T, Adhikari P.Trend of blood 
group distribution among the different ethic 
groups of Kathmandu Vally. Nepal Med coll 
J.2006;8(4):248‑9.

19.	 Kaur M. Blood group distribution and its 
relationship with bleeding time and clotting time. 
National Journal of Physiology, Pharmacy and 
Pharmacology. 2015;5(3):253-7.

20.	 Baishya, Sarkar R, Barma B. Blood group and 
its relationship with bleeding and clotting time-
observational study among the 1st MBBS students 
of Gauhati medical college, Guwahati.Int J R es 
Med sci. 2017;5(9):4147-50.



International Journal of Physiology, October-December 2019, Vol.7, No. 4  265

It has been suggested that with severe COPD, there 
is an increased number of leucocytes, which is correlated 
with PFT suggesting a role for this inflammatory 
response in the clinical progression of the disease3. 
Elevated eosinophil blood count has generally been 
associated with indications of an allergic reaction. Peak 
expiratory flow rate is a good parameter for detecting 
patients with COPD and tests of PEFR reflect changes 
in airways caliber [8] . So the objective of this study 
was to investigate the effect of PEFR and circulating 
eosinophils in COPD patients .

Materials and Method
Study Design: 80 adults (50 males and 30 females) 

between 40 to 65 years of age were selected for the study. 
The study group consisted of 80 COPD patients referred 
from Department of Medicine of Santhiram Medical 
College,Nandiyal. Institutional ethical committee 
approval was taken before the start of the research and 
all subjects who participated in the study were given a 
consent form to sign before the experiment was carried. 

Introduction
Chronic obstructive pulmonary disease (COPD) is 

the fourth leading cause of death in India and a major 
worldwide healthcare problem. Chronic obstructive 
pulmonary disease (COPD) is characterised by the 
progressive, partially reversible air flow limitation 
which occurs in association with a chronic inflammatory 
reaction triggered by smoking or other inhalation in 
predisposed subjects1,2. Leucocytes are important 
cells, which mediate various inflammatory responses. 
Inflammation has been identified as an important factor 
for disease exacerbation in obstructive lung disease. In 
this study, we used neutrophil and eosinophil counts as 
biomarkers for exacerbation in obstructive lung disease.

Evaluation of Absolute Eosinophil Count and 
Peak Expiratory Flow Rate in COPD Patients
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Abstract
Background: Chronic obstructive pulmonary disease (COPD) is a major public health problem leading 
to high health care utilizations, poor health-related quality of life, and substantial cost burden and deaths 
worldwide.

Aim: To assess the peak expiratory flow rate ( PEFR) and absolute eosinophil count (AEC) in COPD patients.

Method: This observational study was carried out among 80 COPD patients, volunteers referred from 
Medicine department of Santhiram Medical College . PEFR recorded was correlated with eosinophils.

Results: The mean PEFR value was 214.7 ± 49.39 and mean absolute eosinophil count value was 749.7 
± 152.01. There was strong negative significant correlation (-0.80) between PEFR and absolute eosinophil 
count (p < 0.05) .

Conclusion: The findings indicated that whenever the blood parameter eosinophils increased, there was a 
decrease in the PEFR in COPD patients.
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The recordings were collected and completed in Six 
months duration ( Jan-June 2018).

Selection criteria

Inclusion Criteria

•	 Patients with COPD only.

•	 Age between 20 - 60 yrs.

•	 Both gender.

•	 Chronic bronchitis.

•	 Emphysema.

•	 Bronchiectasis.

•	 Bronchial asthma (with attack and follow-up).

Exclusion Criteria

Subjects with the following diseases were excluded

•	 Epilepsy.

•	 Infective diseases.

•	 Cardiac diseases.

•	 Mentally retarded subjects.

Absolute Eosinophil Count (AEC): The blood was 
diluted 10 times in the white blood cell (WBC) pipette, 
using eosinophil solution, which lyses the red blood 
cells and leucocytes other than eosinophils so that it can 
be counted easily in Neubauer counting chamber 4

Peak Expiratory Flow Rate(PEFR): A mini 
Wright peak flow meter was used. The meter was set to 
zero and subjects blew into the device three times, while 
standing straight, with the device held horizontal to the 
mouth, without wearing a nose clip. After proper rest, 
subjects were asked to take a deep breath and exhale 
as forcefully as possible in one single blow into the 
instrument. Subjects were observed carefully in order 
to assure the correct technique was done during the 
blowing. After each blow, the meter was always reset to 
zero before the next reading was taken. The highest of 
the three readings obtained was taken as the final PEFR 
for each subject5.

Statistical analysis: Data was analyzed using SPSS; 
version 14 for windows (SPSS Inc., 2005) . Comparisons 
between groups were performed with Student’s t-test. 
Pearson correlation analysis was conducted to assess 
associations between variables. Values of P < 0.05 were 
considered as statistically significant.

Results
The present study evaluated the absolute eosinophil 

count and PEFR in COPD patients and also to establish 
a relationship between absolute eosinophil count and 
PEFR in COPD The demographic data of COPD patients 
who participated in the study are shown in Table 1.

From table 2, The mean PEFR value was 214.7 ± 
49.39 and mean absolute Eosinophil count value was 
749.7 ± 152.01 in COPD patients. On comparing these 
two values the result showed that there was strong 
negative significant correlation (-0.73) existing between 
PEFR and absolute Eosinophil count (p < 0.05), which 
means decrease in PEFR is associated with increase in 
AEC.

Table 1: Physiological variables in COPD patients

Physiological Variables Smoking Volunteers

Mean age (years) ±SD
40.7±
12.8

Sex (%)
Male 54.9%
Female 25.00%

Mean BMI (kg/m2)
23.4±
4.1

Exercise (no. of times/month)
0.33±
0.40

Heart Rate (beats/min)
81.6±
9.3

Blood Pressure (mm Hg)
SBP

119.8±
10.8

DBP
75.1±
8.6

* NS : Not significant.

Table 2: Showing mean PEFR and Absolute 
Eosinophil Count in COPD patients

Subjects Mean PEFR 
±SD (L/min)

Mean Eosinophil 
Count ±SD (cells/mm3)

COPD patients
214.7±

89.9
749.7±
179.2

Discussion
Chronic obstructive pulmonary disease (COPD) is 

a major public health problem leading to high health 
care utilizations, poor health-related quality of life, and 
substantial cost burden and deaths worldwide. COPD 
affects approximately 10% of adults 40 years of age or 
older as determined by lung function testing, which is 
the best marker of the disease. Biomarker measurement 
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in sputum and blood during acute COPD exacerbations 
identify four major phenotypic clusters of patients: 
bacterial (35%), viral (30%), eosinophilic (24%), and 
pauciinflammatory with minimal inflammatory changes 
(11%)6,7,8.

It has been suggested that with severe COPD 
there is an increase in number of leucocytes, which is 
correlated with PFT suggesting a role for leucocytes in 
this inflammatory response in the clinical progression 
of the disease. Leucocytes are important haemocytic 
cells, which mediate various inflammatory responses. 
Inflammation has been identified as an important factor 
for disease exacerbation in obstructive lung disease. As 
the leucocyte have the important role in body’s defense 
mechanism, it is natural that their number increase with 
the severity of COPD. The present result also supports 
the above mentioned fact. Further, to find out the relative 
role of individual leucocytes, the PFTs were compared 
with different leucocytes.. An increase in the white 
blood cells that may be produced during an allergic 
reaction (eosinophils) may indicate that a condition such 
as asthma is causing the symptoms9,10,11. In our result 
also, there was significantly high increase in absolute 
eosinophil count with decrease in PEFR.

Thus, our study concludes that both pulmonary 
and AEC parameter showed a negative correlation and 
signifying the inverse relationship between the AEC 
and pulmonary parameter. This inverse relationship if 
established may help the family physician to understand 
the severity of COPD and direct them to the referral 
centre for early diagnosis and treatment.

Conclusion
In short, the findings of this study indicate that the 

severity of COPD diagnosed with pulmonary function 
tests have negative correlation with the AEC, i.e. 
whenever the blood parameter (eosinophil) increases 
there was a decrease in the pulmonary test parameter in 
COPD patients
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Introduction
A sedentary lifestyle has been characterized as an 

independent risk factor for cardiovascular disease.1 The 
Framingham Heart Study in 1970’s identified HDL-C 
as a powerful risk factor inversely associated with 
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Abstract
Background: Elevated levels of High Density Lipoprotein Cholesterol (HDL-C) has been associated with 
a decreased risk of coronary heart disease (CHD). An active lifestyle is necessary in order to improve lipid 
HDL-C, which includes physical exercise. Continuous and interval/intermittent training are widely used to 
improve performance in athletes. It is also used to promote a healthy lifestyle. Interval training is considered 
as ‘better training’, consists of repeated periods of high intensity alternating with lower intensity, whereas 
continuous exercise is characterized by constant submaximal workload. Both MICT and HIIT are known 
to improve the cardiovascular function and lipid profile. In recent studies it is been shown that HIIT is 
more beneficial to MICT in maintaining a good cardiovascular health and lipid profile. The present study is 
therefore intended to compare the HDL-C levels in young adults practicing moderate intensity continuous 
exercise (MICT) who are athletes and high intensity intermittent exercise(HIIT) who are badminton players.

Objectives:

1.	 To measure plasma HDL-C levels in athletes and badminton players

2.	� To compare the plasma HDL-C levels in young adults practicing moderate intensity continuous exercise 
(athletes) and high intensity intermittent exercise (badminton players).

Materials & Method: This study is done on 30 healthy athletes (18 males and 12 females) and 30 healthy 
badminton players (18 males and 12 females) of bangalore who are practicing regularly for atleast 3 years 
in the age group of 18 – 25 years .Subjects who are smokers,alcoholics and any H/O Diabetes Mellitus, 
Hypertension, musculoskeletal disorders and those on steroid therapy were excluded. Informed consent was 
taken . After general physical examination and history taking- HDL-C levels was assessed with 2 ml venous 
blood sample after 8 hours of fasting. Subjects were matched for Age,Sex and BMI .Descriptive statistics 
and Students ‘t’ test is used for statistical analysis.

Results: HDL-C levels were significantly higher in players practicing high intensity intermittent exercise 
(Badminton) when compared to athletes with a P value of 0.039.

Conclusion: The HDL-C levels in Badminton players is more when compared to athletes hence HIIT is 
found to be more effective than MICT in maintaining a good cardiovascular health and promoting a healthy 
lifestyle.

Keywords: Badminton, High intensity intermittent exercise (HIIT), HDL-C, Athletes.
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the incidence of CHD. Physical Exercise is one of the 
lifestyle integrations that has been recommended for 
improving HDL-C. Continuous and interval/intermittent 
training are widely used to improve performance in 
athletes. It is also done to promote healthy lifestyle in 
sedentary individuals.2 Continuous training is defined 
as an exercise (e.g., running, cycling, swimming, etc.) 
lasting atleast 20 minutes and held at steady intensity 
during the entire bout.3 This continuous exercise can 
be performed at low and moderate intensities(MICT) . 
MICT is defined as continuous aerobic exercise with an 
intensity of 60–75% of maximum Heart Rate (HRmax) 
.High intensity interval exercise (HIIT) is characterised 
by relatively short bouts of high intensity workloads 
interspersed by periods of rest or low intensity activity 
Each HIIT session is done from 20 to 30 minutes with 
an interval period of upto 4 minutes at an intensity of 
>85% of maximum heart rate (HRmax).Both continuous 
and intermittent exercise have positive effects on 
cardiovascular health and lipid metabolism 4. A few 
studies have examined the cardiovascular and metabolic 
responses between the two types of exercises and it had 
shown contradictory results . The differences between 
these exercises are attributed to the variability of the 
exercise protocol (duration, type, and intensity, ratio of 
work at high intensity/low or complete rest), which in 
turn resulted in recruitment of different energy systems. 
Also since HIIT increases the post exercise fat oxidation 
it is said to improve the lipid profile better than MICT 
.5  The increase in fatty acid translocase (FAT/CD36),a 
transport protein and plasma membrane fatty acid-
binding protein (FABPpm), found in the sarcolemma, 
the mitochondrial membrane, and in a cytoplasmic 
pool in skeletal muscle, contributes to the enhanced fat 
oxidation by increasing the rate of free fatty acid transfer 
across the muscle and mitochondrial membrane.   HIIT 
has been used as a time-efficient program to improve 
physical fitness and cardiovascular disease risk factors 
. Furthermore, it was chosen as the most enjoyable 
physical activity program compared to MICT.6 This 
study is intended to compare the plasma HDL-C levels 
in young adults practicing moderate intensity continuous 
exercise (athletes) versus high intensity intermittent 
exercise(badminton players).

Materials and Method
Study Design: Cross-sectional study

Study Place: Bangalore

Study Population: Young healthy adults in the 
age group of 18-25 yrs who are athletes and badminton 
players.

Study Period: April – May 2019

Study Group:

1.	 Young adults regularly practicing moderate intensity 
continous exercise (athletes)

2.	 Young adults regularly practicing high intensity 
intermittent exercise (badminton players)

Ethical Clearance and Informed Consent: Taken

Inclusion Criteria:

1.	 Healthy Men and Women
2.	 Age group of 18-25 yrs.
3.	 Practicing badminton for more than 3 years.
4.	 Athletes who are practicing for more than 3 years.

Exclusion Criteria:
1.	 H/O musculoskeletal disorders.
2.	 H/O acute infections.
3.	 H/O steroid therapy.
4.	 H/O Diabetes mellitus, hypertension.
5.	 H/O Endocrine disorders.
6.	 H/O Smoking.
7.	 H/O alcohol.
8.	 H/O substance abuse.

The study was started after the subjects fulfilled 
the inclusion criteria and were enrolled after obtaining 
consent .The study group includes a total of 60 
participants in the age group of 18-25 years out of which 
30 of them were athletes (18 males and 12 females) and 
30 of them were Badminton players ( 17 males and 13 
females). Collection of data and blood samples from 
the athletes and badminton players were done from the 
players who practiced regularly in Kanteerava Stadium, 
Bengaluru. History and General Physical Examination 
along with anthropometry was done to rule out any 
abnormalities .The subject’s demographic details (Age, 
Sex, BMI ) were taken . Subjects were matched for Age, 
Sex and BMI.

Anthropometry: The subject’s body weight and 
height were measured and the body mass index (BMI) 
was calculated by dividing the weight (kg) by square of 
height (m 2 ).
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Biochemical Parameters: HDL-C levels was 
assessed with 2 ml venous blood sample after 8 hours of 
fasting. Serum samples were centrifuged for 10 minutes 
to obtain the plasma HDL levels which was done by 
enzymatic colour test with the reagent OSR6587 using 
BECKMAN COULTER DxH500 machine at Infosys 
Lab, Victoria Hospital, Bangalore.

Participants: The participants were categorised 
based on type of exercise into 2 groups.

1.	 Young healthy adults practicing moderate intensity 
continuous exercise:

	 This group included athletes who were running 
1500mts 3 times a week for atleast 20 minutes each 
session.

2.	 Young healthy adults practicing high intensity 
intermittent exercise:

	 This group included badminton players who were 
playing 3 times a week for atleast 20 minutes each 
session

Statistical Analysis: The data was analysed using 
descriptive statistics to match the subjects based on Age, 
Sex and BMI . Students ‘t’ test was done to compare the 
differences between the 2 subject groups .The statistical 
analysis was done in Microsoft Excel version 2010. Data 
is expressed as mean ± SD. P value <0.05 is considered 
significant.

Results
Table 1 : Gender Distribution of participants

Gender Group I (Athletes) Group II (Badminton)
Male 18 17
Female 12 13
Total 30 30

Table 1 shows the Gender design in Group-I 
(Athletes) and Group II (Badminton players). The 
participants comprised of 30 in group I which included 
18 males and 12 females. Similarly there were 30 
participants in group II which included 17 males and 13 
females .

Table 2 : Comparison of study parameters by Gender

Group I (Athletes) Group II(Badminton)
Males Females p value Males Females p value

AGE(Yrs) 20.0±1.5 19.3±1.61 0.10 21.3±2.0 20.6±2.1 0.10
BMI(kg/m2) 21.7±1.5 20.5±1.3 0.12 21.9±3.1 21.8±1.6 0.45
PLASMA HDL-C(mg/dl) 43.1±6.1 43.6±5.5 0.40 46.8±7.4 47.2±5.8 0.44

p value <0.05 is significant

Table 2 shows the results for the subjects matched 
with Age, Sex and BMI by applying paired ‘t’ test in 
Microsoft Excel. The mean±SD value for age in Group 
I males were 20.0±1.55 and in females was 19.3±1.61 
yrs and the p value was 0.10 which is not statistically 
significant .Similarly the mean±SD value for age in 
Group II males was 21.3±2.0 yrs and in females was 
20.6±2.1 yrs and the p value was 0.45 which was not 
statistically significant. The plasma HDL-C levels in 
Group I male athletes was 43.1±6.1mg/dl and in females 
was 43.6±5.5mg/dl and the p value was 0.40 which is 
not significant .The plasma HDL-C levels in Group II 
males was 46.8±7.4mg/dl and 47.2±5.8mg/dl and the p 
value was 0.44. Hence from this Table we can see that in 
our study the sex and BMI did not influence the changes 
in HDL –C cholesterol and they were not statistically 
significant.

Table 3: Comparison of Study parameters by Group

Group I 
(Athletes)

Group II 
(Badminton) p value

Age 19.7±1.7yrs 20.4±1.8yrs 0.14
BMI 20.9±1.4kg/m2 21.9±2.5kg/m2 0.07
PLASMA 
HDL-C 43.3±5.7mg/dl 46.7±6.6mg/dl *0.03

*p value <0.05 is significant

Table 3 shows the comparison of Age, BMI and 
plasma HDL-C levels in both the groups by applying 
unpaired ‘t’ test. The mean±SD values for Age in athelets 
was 19.7±1.7yrs and in badminton players was 20.4±1.8 
yrs and the p value was 0.14 which is not significant. The 
mean±SD value for BMI in athelets was 20.9±1.4kg/m2 

and in badminton players was 21.9±2.5kg/m2 and the 
p value was 0.07 which was also not significant. The 
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plasma HDL values of athletes was 43.3±5.7mg/dl and 
in badminton players was 46.7±6.6 mg/dl and the p 
value was 0.03 which was statistically significant.

Discussion
Physical inactivity is an independent risk factor 

for chronic diseases. The World Health Organization 
(WHO) generally recommends adults to engage in 
physical activity for 150 min/week to maintain their 
cardiovascular health and to protect from the risk factors 
of Coronary heart disease (CHD).Moderate intensity 
continuous training (MICT) has been considered as 
the most effective modality for the prevention and 
management of cardio vascular diseases but in recent 
times, high-intensity interval training (HIIT), which 
refers to alternating short bursts of high-intensity exercise 
and recovery periods, has become a popular alternative 
primarily because of its time efficiency, as lack of time 
is a commonly cited barrier to exercise participation.7 
With concern on maintaining a good lipid profile HIIT is 
more beneficial to MICT in promoting the secretion of 
catecholamines, epinephrine norepinephrine and growth 
hormone all of which promotes the fat decomposition 
and also to achieve effective weight loss. According 
to a study done by Alahmadi (2014: 3), exercises to 
reduce body fat levels can be done with both moderate-
intensity continuous training (MICT) and High intensity 
intermittent training .In MICT there is increase in the 
mitochondrial biogenensis activity through activation 
of metabolic enzymes such as AMPK, CPT-1 and ACC 
whereas in High intensity interval training (HIIT) body 
fat levels are reduced by activating the cardio metabolic 
component which is found to be more effective.8 On 
comparing with MICT,in HIIT there is increased post 
exercise fat oxidation and energy expenditure (Excess 
post energy oxygen consumption-EPOC) which 
decreases the Total cholesterol and LDL cholesterol 
and increases the High Density Cholesterol (HDL).9In 
a study done by Perry et al. (2008), they found that fat 
oxidation, or fat burning was significantly higher after 6 
weeks of interval training. Studies have also shown that 
a combination of both aerobic and anaerobic exercise 
which is seen in HIIT are known to alter lipoprotein 
profiles and increase HDL, which is associated with 
anti-oxidant enzymes.10 Badminton by nature is a high 
intensity intermittent exercise and this sport is highly 
demanding, with an average heart rate (HR) of over 85% 
of the player’s maximal HR. The intermittent actions 
during this game are demanding on both the aerobic 
and anaerobic systems which is around 60-70% on the 

aerobic system and approximately 30% on the anaerobic 
system.11In our study we found that HDL-C levels 
in badminton players which is an HIIT exercise was 
significantly more than in athletes who were practicing 
MICT indicating that HIIT is superior to MICT in 
maintaining good lipid profile and in turn maintaining a 
good cardiovascular health.

Limitations: The study would be more effective 
if the sample size was more .Also, cardiovascular risk 
factors involves many aspects such as body composition, 
aerobic capacity but our study was restricted to see the 
effects of MICT and HIIT only on lipid metabolism.

Conclusion
As physical training is very essential to maintain a 

good cardiovascular profile in both sports personalities 
and common induviduals there is a necessity to 
include physical activity in our daily life. There are 
various modalities of physical activities varying in 
intensity,duration, environment .The most common 
method of exercise practiced as of now is the moderate 
intensity exercise but recent research work has shown that 
high intensity intermittent exercise (HIIT) is now been 
followed as an alternative to MICT as it is time efficient 
and superior to MICT in cardiovascular functions and 
lipid metabolism. So in our study we compared the HDL 
–C levels which is a powerful risk factor for CHD in 
those practicing MICT(athletes) and those practicing 
HIIT (Badminton). A total of 60 participants were 
taken which included 30 healthy young adults who 
were regularly practicing MICT (Athletes-18 males 
and 12 females ) and 30 healthy young adults who were 
regularly practicing HIIT (badminton players -17 males 
and 13 females). The study was done from the period of 
April-May 2019. Anthropometry which included height, 
weight and BMI was done. Plasma HDL-C levels was 
done by taking 2 ml venous blood sample after 8 hrs 
of fasting. The test was done in Infosys Lab,Victoria 
Hospital, Bangalore. The subjects were matched for age, 
sex and BMI. Student ‘t’ test was used to compare the 
plasma HDL-C levels in 2 groups. The results of Plasma 
HDL-C was significantly higher in Group II (HIIT-
Badminton).Therefore from our study we can conclude 
that HIIT is more beneficial to MICT . As the training 
modalities used in HIIT are short in time, the motivation 
and adherence of people to HIIT training will be more 
as compared to MICT. Badminton which is a simple 
indoor recreational sport, by its nature of High intensity 
intermittent exercise could be a time efficient way to 
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improve the cardiovascular function and to maintain a 
healthy lifestyle .

Acknowledgement: I m grateful to all the 
participants of the study for their kind cooperation and to 
technical professionals of Infosys Lab,Victoria Hospital 
for conducting the laboratory investigations .

Conflict of Interest: Nil conflict.

Source of Funding: Self.

Ethical Clearance: Taken.

References
1.	 Guimarães G, Ciolac E, Carvalho V, D’Avila 

V, Bortolotto L, Bocchi E. Effects of continuous 
vs. interval exercise training on blood pressure 
and arterial stiffness in treated hypertension. 
Hypertension Research. 2010;33(6):627-632.

2.	 Nassef Y, Lee K, Nfor O, Tantoh D, Chou M, Liaw 
Y. The Impact of Aerobic Exercise and Badminton 
on HDL Cholesterol Levels in Adult Taiwanese. 
Nutrients. 2019;11(3):515.

3.	 Tschakert G, Hofmann P. High-Intensity Intermittent 
Exercise: Methodological and Physiological 
Aspects. International Journal of Sports Physiology 
and Performance. 2013;8(6):600-610.

4.	 Wewege M, van den Berg R, Ward R, Keech A. 
The effects of high-intensity interval training vs. 
moderate-intensity continuous training on body 
composition in overweight and obese adults: a 
systematic review and meta-analysis. Obesity 
Reviews. 2017;18(6):635-646.

5.	 Spanoudaki S. Interval versus Continuous Training. 
Journal of Sports Medicine & Doping Studies. 
2011;01(01):102.

6.	 A. Alahmadi M. High-intensity Interval Training 
and Obesity. Journal of Novel Physiotherapies. 
2014;04(03):1-6.

7.	 Alansare A, Alford K, Lee S, Church T, Jung H. 
The Effects of High-Intensity Interval Training vs 
Moderate-Intensity Continous Training on Heart 
Rate Variability in Physically Inactive Adults 
.International Journal of Environmental Research 
and Public Health.2018;15(7):1500-1508.

8.	 YanuarDhumaArdhiyantoa,SamsulMu’arifa. 
https: / /www.researchgate.net/publication/ 
327230432_Reducing_LDL_Choles terol_
through_MICT_and_HIIT. Vol. 2019. p. 1–14.

9.	 Zhang H, Tong T, Quiu W, Wang J, Nie J, He Y. 
Effect of high-intensity interval training protocol 
on abdominal fat reduction in overweight chinese 
women: a randomized controlled trial. Kinesiology. 
2015;47(1):57-66.

10.	 Zuhl M, Kravitz l. HIIT vs Continous training-
Battle of aerobic Titans : Idea Fitness Journal.2012 
;9(12):34-40.

11.	 Phomsoupha M, Laffaye G. The Science of 
Badminton: Game Characteristics, Anthropometry, 
Physiology, Visual Fitness and Biomechanics. 
Sports Medicine. 2014;45(4):473-495.



International Journal of Physiology, October-December 2019, Vol.7, No. 4  273

A Comparative Study of Cognitive Functions among 
Male and Female Medical Students in a Teaching Hospital of 

South Kerala

Prashanth P.1, Arun Kumar H.P.1, S. Lincoln Deva Kumar2

1Associate Professor, 2Professor, Department of Physiology, Travancore Medical College and Hospital, Kollam

Abstract
Background: Reaction time (RT) is a measure of the response to a stimulus. RT plays a very important role 
in our lives as its practical implications may be of great consequences. Factors that can affect the average 
human RT include age, sex, left or right hand, central versus peripheral vision, practice, fatigue, fasting, 
breathing cycle, personality types, exercise, and intelligence of the subject.

The Critical Flicker Fusion frequency (CFFF) test provides an index of central nervous system activity or 
cortical arousal which measures mental arousal and alertness. It is used as an indicator of physical human 
fatigue, mental work load and cognitive function as well.

Aim: The aim was to compare visual reaction time (VRT), auditory reaction time(ART) and critical flicker 
fusion frequency on the basis of gender.

Materials and Method: The present comparative study was conducted on 100 healthy medical students in 
age group of 18–24 years. PC 1000Hz reaction timer was used to measure auditory and visual reaction time. 
The task was to press the key as soon as the stimulus is presented. Three readings of each stimulus were 
taken, and their average of three RT’s for each stimuli were recorded. Statistical analysis was done using 
independent sample t test. CFFF was measured by indigenous apparatus. Both ascending and descending 
frequencies are recorded and average of two is taken as CFFF.

Results: In both the sexes’ RT to the auditory stimulus was significantly less (P < 0.001) as compared to 
the visual stimulus. Significant difference was found between RT of male and female medical students (P 
< 0.001) and males have quicker reaction time than females. Males have higher CFFF than females, but 
statistically not significant.

Keywords: Reaction time,Auditory reaction time,Visual reaction time,Critical flicker fusion frequency.

Reaction time (RT) testing is one of the oldest 
diagnostic method used in modern psychology, and is 
known as simple and sensitive cognitive function test(2).

Reaction time has physiological significance and is 
a simple and non - invasive test for peripheral as well 
as central neural structures1. Reaction time measurement 
is an indirect index of processing capability of central 
nervous system. Reaction time measurement helps in 
determining sensory motor association and performance 
of an individual. It determines the alertness of a person 
because how quickly a person responds to a stimulus 
depends on his reaction time.(3)

Introduction
Reaction time (RT) is a measure of the quickness 

with which an organism responds to some sort of 
stimulus. RT is defined as the interval of time between 
the presentation of the stimulus and appearance of 
appropriate voluntary response in the subject(1)
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Out of these various factors, in this study we have 
studied the time taken between application of visual 
stimulus and auditory stimulus and response obtained 
and comparison of the response in boys and girls 
volunteer.

Reaction time involves three phases as follows: 
a) processing of the stimulus, b) making decision 
about it and c) programming a response. Therefore, 
RT measurement includes: 1- The sensory neural 
code latency traversing both in central and peripheral 
pathways, 2- Both cognitive and Perceptive processing, 
3- A motor signal traversing both peripheral and central 
neuronal structures 4- And eventually the latency in the 
end effectors activation such as muscle activation2

Human RT works by having a nervous system 
recognize the stimulus. The neurons then relay the 
message to the brain. The message then travels from 
the brain to the spinal cord, which then reaches 
person’s hands and fingers. The motor neurons directs 
the hands and fingers how to react. RT in response to 
a situation can significantly influence our lives due its 
practical implications. Fast RTs can produce rewards 
(e.g. in sports) whereas slow RT can produce grave 
consequences (e.g. driving and road safety matters).(1)

In the literature very few studies can be found 
determining RTs in medical students. Thus, this study 
was conducted to scientifically contribute to the field of 
RT, the difference if any to RTs between the two sexes.

Critical flicker fusion frequency (CFFF) is the 
frequency at which an intermittent light stimulus appears 
to be completely steady to the observer (As defined 
by Encyclopedia of psychopharmacology). It is the 
frequency at which the lowest level of continuous flicker 
is perceived as steady source of light. The flickering 
light will reach the retina based on temporal processing 
of visual stimulus. Temporal resolution of flickering 
stimulus is often limited by brain, so CFFF is used to 
assess the Cognitive function, CNS arousal in neurology 
& pharmacology. Normal CFFF value is 35-40 Hz. If the 
frequency at which frames are displayed in a film falls 
below the CFFF, the image will be perceived as jerky. 
Sub threshold intermittent light is perceived as flicker, if 
the flicker frequency is increased the flickering gradually 
becomes less distinct until it is no longer perceived as 
flickering but as steady source of light. (4)

So the present study aims to compare the reaction 
time and CFFF between male and female medical 
students.

Material and Method
Study design: observational study.

Sample size: 50 male and 50 female(Total -100) 
MBBS students were randomly selected from their 
respective batch register.

Sampling method: Simple Random sampling

Intervention: Nil

A brief explanation regarding the purpose of study 
and cognitive tests was given to the subjects. They were 
explained in detail about the procedure to be performed 
in their vernacular language. Informed consent was taken 
from all the participants. Complete history is obtained 
and clinical examination was done. Auditory and visual 
screening was carried out on the subjects to rule out any 
auditory or visual impairment

Cognitive function tests: Audio visual reaction 
time, Critical flicker fusion frequency.

The auditory and visual reaction time is measured 
among males and female medical students in a quiet 
secluded room, whose ambient temperature is about 
27°C, using the PC1000Hz reaction timer with their 
right upper limb, from 10am -12 noon for the subjects.

Study tool: Indigenously built reaction timer 
device, CFFF apparatus and a personal computer with 
Audacity software.

Device used – Indigenously built reaction timer 
device and a personal computer is used to measure audio 
visual reaction time.

Reaction Timer: The device is a PC1000 reaction 
timer6,7 to measure Auditory and visual reaction time. 
PC1000 is a 1000 hertz square wave oscillator which has 
a soft key for ‘start ‘and ‘stop’ function. This instrument 
has two components (A&B) connected to each other. 
Component (A) has a start button and it will be handled 
by the examiner only, second component (B) has a stop 
button which will be handled by the subject which is 
small red LED since Red light persists for a long time 
in retina & head phone(1000Hz tone) which receives 
the Visual &Auditory stimulus respectively. These two 
components are connected to a Personal computer which 
has audacity software installed in it. Audacity software 
records the reaction time in 0.001sec accuracy in wave 
format.
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Visual Reaction Time(VRT) Measurement: when 
the examiner press the ‘start’ button in the component 
(A) which will be out of the view of the subject and 
the subject was instructed to press the ‘Stop’ button in 
component (B) with the right index finger first as soon as 
he/she sees the red light in the instrument. Reaction time 
was recorded in audacity software.

Auditory Reaction Time (ART) Measurement: 
When the examiner pressed the ‘start’ button which will 
be out of the view of the subject and the subject was 
instructed to press the stop button with the right index 
finger first as soon as he hears the sound (1000 hertz’s 
tone) through the head phone connected to it. Reaction 
time was recorded in Audacity software.(3)(9)

Minimum three trials were given for both VRT and 
ART measurement. Average of three recordings was 
calculated as final VRT and ART.

Recording of CFFF
Instrument: CFFF measuring instrument is 

a Portable device,(10) in-house built LED based 
instrument. Monochromatic red LED light of wave 
length 630nm, fixed on white back ground is used as 
flickering light source. Frequency adjustment done by 
software based variable frequency square wave oscillator 
(10-50 Hz). Frequency measured from the recorded data 
using audacity software.(4)

Procedure: Subject was asked to relax and tested in 
a minimally illuminated room, with the CFFF measuring 
device kept at a distance of 30cm. Subjects were 
properly instructed, asked to respond by lifting the hand 

and tested by increasing and decreasing the frequencies. 
When the frequency is increased, at one point the 
flickering stops and light is perceived as a steady source. 
If the frequency is decreased from higher levels at one 
point flickering appears. Both ascending and descending 
frequencies were recorded and the mean of the two is 
taken as CFFF4,6.

Results
Table 1: Comparison of mean VRT(ms) between 

Male and Female Medical students

Gender N Mean SD t value p value
Male 50 206.318 6.1411

5.487 0.001*
Female 50 217.923 13.6358

*Statistically significant p<0.05

Table 2: Comparison of mean ART(ms) between 
Male and Female Medical students

Gender N Mean SD t value p value
Male 50 161.998 7.1273

4.217 0.001*
Female 50 169.624 10.6170

*Statistically significant p<0.05

Table 3: Comparison of mean CFFF(Hz) between 
Male and Female Medical students

Gender N Mean SD t value p value
Male 50 45.2000 2.14999

1.887 0.062
Female 50 44.2200 2.97637

*Statistically not significant p>0.05

Independent Sample t test

Graph 1
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Discussion
The study was conducted among 100 healthy 

medical students to study the VRT and ART and how 
do they vary on the basis of gender, and sedentary and 
regularly exercising healthy students.

Table1 and Table 2 shows that both VRT and ART 
are less in males as compared to females and found to be 
statistically significant.

Table 3 reveals that CFFF values are slightly higher 
in males than females and this was not statistically 
significant(4)(6)(7).

A review of the literature on the influence of gender 
on RT shows that in almost every age group, males have 
faster RTs as compared to females. Researches done by 
Misra et al also showed that males responded faster than 
females(2). Study done by Shelton and Kumar(12) Nikam 
and Gadkari also reported similar findings to support 
females have longer RTs than males(13). The results 
of our study agree with these studies and indicate that 
male medical students have faster RTs when compared 
to female medical students for both auditory, as well as 
visual stimuli.

The male-female difference is due to the lag 
between the presentation of the stimulus and the 
beginning of muscle contraction. It is documented in the 
literature that the muscle contraction time is the same 
for males and females and motor responses in males are 
comparatively stronger than females, this explains why 
males have faster simple RTs for both auditory as well as 
visual stimuli. Now a days the male advantage is getting 
smaller, possibly because more women are participating 
in driving and fast-action. Longer reaction times in 
females could be attributed to fluid and salt retention 
due to female sex hormones affecting sensorimotor co-
ordination.(1).

Our observation are consistent with the observations 
of the other workers who observed that females had a 
longer reaction time when compared to males.((10)(11). 
Bruce and Russel (1962) explained it on the basis of 
varying level of sex steroids during different phases of 
menstrual cycle which have sodium and water retaining 
effect(5)(8)(1). This retention of salt and water could 
modify the axonal conduction. It is also suggested 
to alter the availability of the neurotransmitter at the 
synaptic level. This modulation of neurotransmitter 
coupled with altered rate of impulse transmission due to 

fluctuation in the levels of hormones affect the sensory 
motor association with the processing speed at the 
Central Nervous System(1) (8)(11)

Conclusion
Males have faster reaction time when compared to 

females due to strong motor responses. Females have 
long reaction time when compare to males due to salt and 
water retention affecting sensory motor coordination. 
CFFF is higher in males than compared to females but 
statistically not significant.
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