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Abstract

Objective: To rule out theimpact of resistanceand aerobic exerciseson sugar level in the blood in type 2

diabetes mellitus population.

Sample: 10 subjects who have type 2 diabetes mellitus comes under this study.

Method: 10 subjects having type 2 diabetes mellitus were taken to control and experimental sets.

Experimental set received aerobic and resistance exercise training program as well as medication while

control set received only medication for 4 weeks (6 weeks per day).

Results: Paired t-test was used, and it was found that blood sugar was reduced in experimental set and two
sample t-test was used to check between the group analyses and between set comparison it was found that
there was no significant difference detected in sugar level in the blood.

Conclusion: It was concluded that resistanceand aerobic exercises are beneficial for lowering the blood

glucose level in type 2 diabetes mellitus population.
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Introduction

Daily physical activities are necessary to maintain
blood sugar in type 2 diabetic population!].

Resistance exercise and aerobic exercise reduces the
risk factors to develop cardio vascular diseases, obesity
and help to maintain overall health. Aerobic exercises
involves large muscle group’s movement which depend
on large amount of energy produced by aerobic activities
that is running or swimming!?).

Resistance exercise is physical workout that causes
the muscles to contract against an external resistance,
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the aim of that is to increase muscle strength and muscle
mass!?].

Diabetes is a condition in which blood sugar level
of the body become impaired due to inadequate insulin
secretion from the pancreas or poor sensitivity of the
body towards insulin[*l,

Type 2 diabetes is distinguish by reduced insulin
production in blood compared to the blood glucose
level with peripheral insulin resistance, which results in
chronic hyperglycemia. Type 2 diabetes is categorized
by three fundamental metabolic abnormalities:

1. Impaired insulin production by glucose stimulation
in the pancreas.

2. Major organ system like muscle, liver, adipose
tissue become less sensitive to the insulin

3. Hepatic glucose produces in more abundance in the
basal state.

Diabetes mellitus may result in complications.
Diabetes is associated with accelerated atherosclerosis
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formation which leads to acute myocardial infarction. In
addition, diabetes can cause retinopathy, nephropathy,
autonomic neuropathy and cerebral stroke. The life
expectancy of diabetes patient is reduced to two-thirds
that of a non-diabetic individual. Diabetes 1 and 2 are
diagnosed by detection of a fasting (>8 hours) plasma
glucose level which exceed by 126mg/dL, or blood
sugar level more than 200mg/dL at 2 hours after an oral
glucose tolerance test 1.

Component of physical activity in the form of
physical workout or sports is necessary or important
thing to manage the diabetes because of its effects in
reducing blood glucose levels. The principle of exercise
for diabetics is not different from other sport. The exercise
aims to burn calories, convert glucose into energy, so
the sugar in the blood would decrease.Currently, it is
calculable that around one hundred fifty million people
in the world suffer from diabetes mellitus, and it’1l most
likely double by 2025. The causes of rising diabetes
mellitus sufferers in developing countries are increasing
population, aging, unhealthy diets, obesity and lack of
activities. Physical activity for 3-4 times every week,
minimum time for 75 minutes a week. The exercise
aims to burn calories, convert glucose into energy, so
the sugar in blood would decreasel®l.

Peoples with obesity are under the risk to develop
diabetes mellitus. By involving in regular physical
workout or activity, individuals can reduce excessive
body weight and by controlling and maintaining
wholesome diet, individuals can control type 2 diabetes
mellitus and prevent the problem from developing where
they must take ordinary insulin tablets!”].

Methodology

Sampling: A sample of convenience was chosen for
the study.

Sample Setting: A written consent form of patient
and the inclusion criteria were considered the basis of
their participation in the study.

Sample Size: A sample of 10 patients was taken for
the study.

Inclusion Criteria:
*  Age 35-60 years
*  Population with type 2 diabetes mellitus.

Exclusion Criteria:

*  Age below 35 years
* Type I diabetes

*  Subjects should not have any musculoskeletal
condition, any
neurological condition.

cardiovascular condition or

Instrumentation:
e Glucometer

Protocol: A total number of 10 subjects aged 35-
60 years were selected based on inclusion criteria and
with a written consent form of patient to participate in
the study. After completion of the consent form, body
weight, body height, pre fasting and post prandial blood
sugar levels was measured.We divided the subjects
into twosets that is experimental set and control set.
Experimental set consisting of 5 subjects received both
types of exercise as well as medications while controlled
group consisting of 5 subjects received medications
only for 4 weeks (6 days per week). The control set will
receive medications only. After completion of 4 weeks
exercise training program post fasting and postprandial
blood sugar levels was measuredby using glucometer.

Aerobic Exercise | Resistance Exercise

Resistance band exercise: 30 minutes
daily exercise with Thera-band for 6 days

in a week.
. Upper body exercises training program:
Walking: A PP Y £ prog
. . biceps curl, push-ups, overhead triceps,
30-minutes daily .
. seated row, shoulder lateral raise, forward
walk for 6 days in . .
raise were included.
a week

Lower body exercises training program:
squats, leg extensions, leg curl, hip
extension, standing abduction were
included.

Data Analysis: Analysis were done for 10 subjects
to complete the study. The physical characteristics data
of the subject including age, height, weight and BMI that
descriptive summarized. Paired t test performed within
the group analysis. Two sample t test was used to check
between the group analyses. Graphical illustration was
done using MS-EXCEL 2016.

Results

The study involved 10 patients of type 2 diabetic
mellitus aged from 35 to 60 years. The patients were
separated into two equal sets: the first group did
aerobic and resistance exercise as well as medications
for 4 weeks (6 days per week). The second group took
medications only for 4 weeks. Then we compared the



effect of boththe exercises on the blood sugar of the
patient.

By this experiment we found that there is no
significant changes in the data (Table 1). The average
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age of the subjects in experimental set was 52 + 5.43
and average age of control set was 48 + 3.50 with t value
1.17 and p value 0.27.

Table 1. Physical Characteristics of Subjects

Variable Experimental set (n=5) (Mean+SD) Control set (n=5) (Mean%SD) T-value P-value
Age (Year) 52+5.43 48.6 +3.50 1.17 0.27
Height (m) 1.688 + 0.04 1.694 + 0.09 -0.12 0.90
Weight (kg) 67.6 +5.94 69.6 +6.18 -0.52 0.61
BMI (kg/m 23.72+1.73 24.36 +2.59 -0.45 0.65

Intragroup comparison of experimental set, it was
found that blood glucose level demonstrated statistically
significant difference between PRE FBS level and PRE-
PP sugar level and PO.FBS leveland PO. PP sugar level.
On comparison, after exercise blood sugar level was
improved (Table 2).

Table 2. Intragroup Comparison of Blood Glucose
Level of Experimental Set

Pair wise comparison T value P value
PRE FBS and PRE-PP 4.07 0.0152%*
PO.FBS and PO.PP 4.08 0.015%*

PR.FBS- pre fasting blood sugar, PO.FBS- post fasting blood
sugar. PR. PP- pre post-prandial, PO. PP- post post-prandial.
*P<0.05, statistical significance.

On the other, on intragroup comparison of control
set, the result shows no significant difference observed
between PRE FBS level and PRE-PP glucose leveland
PO.FBS level and PO. PP glucose level (Table 3).
On comparison, after exercise blood sugar level was
improved.

Table 3. Intragroup Comparison of Blood Glucose

Level of Controlled Set
Pair wise comparison T value P value
PRE FBS and PRE-PP 1.61 0.181
PO.FBS and PO.PP 2.37 0.076

PRE FBS- pre fasting blood sugar, PO.FBS- post fasting blood
sugar
PRE-PP- pre post-prandial, PO. PP- post post-prandial

Though, on between set comparison it was found
that there was no statistical differencedetected in sugar

level in the blood. The average values of fasting and post-
prandial blood sugar level were significantly decreased
from 148.4 = 33.45 and 225.8 + 65.85 to 128.4 + 33.65
and 206.4 = 51.42, respectively, in experimental set and
from 157 + 31.53 and 186.44 + 18.41 to 154.6 + 28.77
and 182.6 + 17.99, respectively, in control set (Table
4). So, it is concluded that with the help of aerobic
andresistance exercise on the daily basis, the blood sugar
level of the body reduced in T2 DM.

Discussion

In this research, we studied the impact of resistance
and aerobic exercise on the daily basis on sugar level
in the blood in T2 DM population. The physical
demographics variables taken were age, weight, height
and BMI. The results suggested that, on comparing the
pre and post data in experimental group, result shows
that after aerobic and resistance training for 4 weeks
helps in reduction of blood sugar level (Table 2). On
the other hand, there was the reduction in controlled
group also but on comparison between experimental and
controlled group, better results show in the experimental
group. So, it is concluded that by doing regular physical
exercise the blood glucose level reduced in the body in
T2 DM population.

It was understood from one of the discoursephysical
workout can control the blood glucose and helpful for
overall health improvement!?]. Another study examined
that organized exercise of more than 2 hours and 30
minutes per week shows a better reduction compare to
the exercise of exact 150 minutes or less than 150 minutes
per week 1. As reported by Rajiv Sighamoney et al.,
2018 investigated that before exercise training program
the mean value blood glucose level was 143.937 mg/dl
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and after exercise was 112.1 mg/dl and the mean value
of post prandial blood sugar before the exercise training
program was 193.167mg/dl and after the exercise was
156.49 mg/dl. So, they concluded that aerobic exercise
improves the activity of insulin in blood, which result
in the lowering of blood sugar in T2 DM population[*],

The present study indicates that by doing aerobics
and resistance exercise regularly is beneficial for
lowering the blood sugar level in the type 2 diabetic
population. Another research suggest that aerobic and
resistance exercise is usually suggested for the care in
the T2 DM population!*.One of the researchersfound
a major difference in blood sugar of the body in the
intervention group with a value of p <0.05, which means
there is a significant influence of diabetes exercises
on the blood sugar levels [, Another review research
by Elizabeth Anderson et al., 2018 suggested that by
indulging in regular physical workout is helpful in the
elimination and management of chronic diseases. They
concluded that by indulging in regular physical activity
can provide a non-invasive mode of preventing the long-
term chronic diseases and provide numerous health
benefits, improve or encourage societal growth and
improves overall universal health (8],

Resistance and aerobic exercise help to ameliorate
the action of insulin and maintain the level of glucose or
lipids in blood. It is also beneficial in maintaining blood
pressure and improve the quality of living[®l. According
to PeeyooshaGurudut et al., in 2017 concluded that
passive static stretching, and resistance exercises are
evenly advantageous in lowering the blood glucose level
and helpful for the management of glycemic controll!%],

In general, by indulging in regular physical exercise
or any sports activity is useful for the lowering the
blood glucose level in type 2 diabetic patients. Our
findings suggest that, both the sets (experimental set
and controlled set) show reduction in blood sugar level.
However, the experimental set shows better result than
the controlled set. So, it is attributed that aerobic and
resistance exercise helps in lowering the blood sugar
level. Though, on between set evaluation no statistical
difference was detected for blood glucose level. In
experimental set, an average difference of 14 mg/dL
was detectedamong the pre- and post-post-prandial
period and 20 mg/dL was detectedamong the pre- and
post-fasting period suggested that aerobic and resistance
exercise helpful in lowering the blood glucose level. In
contrast, in controlled set, an average difference of 4 mg/

dL and 3 mg/dL was found during the fasting and post-
prandial period (Table 4).

Future Research: Future study is needed to see
long term effect of resistance and aerobic exercise daily
in type 2 diabetic patient. The future research could be
done by comparing several activities or exercise and
their impact in the population of T2 DM.

Conclusion

In order to get the result of resistance and aerobic
exercises on sugar level in the blood in type 2 diabetic
people, this research was held. It is found that, there is a
significant difference in blood sugar of the body before
and after the aerobic and resistance exercise in post-
prandial period in the experimental set with a value of
p<0.05. And by this study we concluded that resistance
and aerobic exercise is beneficial for lowering the
glucose level in blood T2 DM people.
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