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Abstract

Background: Hypertension could have its origin in childhood and go undetected unless specially looked
for. Though many risk factors were postulated for hypertension among adolescents, gap in knowledge is that
no studies are reported on effectiveness of interventions for hypertension among adolescents.

Objectives: To determine: 1) effectiveness of JPMR on blood pressure. 2) association of blood pressure
to selected variables. Basic procedure: In first phase, a cross-sectional survey was conducted among
980 adolescents following multistage stratified random sampling from classes 6 to 12, Anthropometric
measurements, HR, BP and selected blood tests were done. In second phase experimental approach with
pre-test, post-test control and experimental was done with JPMR as intervention.

Main Findings: Both rural and urban adolescents were in par with regard to prevalence of hypertension.
There was significant association between hypertension and family history. Prevalence of hypertension
among 14-17 years was higher than 11-13 years. Prevalence of hypertension among overweight and obese
adolescents was significantly higher than their counterparts. Mean post-test systolic and Diastolic BP of
experimental groups in both rural and urban areas were significantly lower than their pre-test values and the
post-test values of their counterparts suggesting JPMR was effective.

Conclusion: JPMR is an effective intervention for adolescent hypertension. Relaxation techniques can be
made as part of curriculum in schools.

Keywords: Jacobson'’s Progressive Muscle Relaxation, Heart Rate, Hypertension, Body Mass Index, Fasting
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Introduction

Increased blood pressure (BP) in childhood has been
considered a risk factor for hypertension in adulthood.
According to mnon-communicable diseases (NCD)
country profile in India, the proportional mortality from
NCD is 60%; of which cardiovascular diseases account
for 26% . The sixth target in the Global NCD action plan
calls for 25% reduction in this.()
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Background of the study: Adolescent hypertension
is a growing health problem. Early diagnosis is an
important strategy in its control and prevention of
complications. Adolescents with BP levels in higher
portion of BP distribution curve tend to maintain that
position over time, which is indicative of BP tracking
@), Among adolescents, 85%-95% of hypertension is
primary hypertension which could easily be managed by
lifestyle modifications.

During a child’s hospital visit, blood pressure
is not measured. Also at schools during the periodic
health checkup only anthropometry is measured.
Unlike in adults, normal blood pressure in children
vary according to their age, gender and height®®.
WHO (2007) fact sheet recommends interventions



for early detection, prevention and management of
hypertension®. A study of 1022 students aged 14-19
years in New Delhi, showed prevalence of hypertension
was 6.4%).Study in Kerala among 20263 students,
incident hypertension was 11%.Systolic hypertension
was 5.84% and diastolic hypertension was 6.61%.
10.65 % had systolic pre-hypertension and 14.75%
had diastolic pre-hypertension®. Cross sectional
survey among 400 adolescents in Chennai revealed
21.5% was hypertensive”. Study conducted among
410 adolescent in Nagpur revealed 15.9% were pre
hypertensive and 13.9% were hypertensive®. Study
among 400 adolescents revealed 24.4% prevalence of
high blood pressure®. Globalization is bringing more
lifestyle modifications. Adolescents are exposed to
multiple risk factors including obesity, unhealthy eating
habits, academic stress etc. No studies are reported
on effectiveness of relaxation for hypertension among
adolescents.

Objectives: Aim of study was to determine
effectiveness of JPMR on hypertension among
adolescents. The projected outcome of study was
control of hypertension among adolescents and thereby
preventing the chance of stroke, cardiovascular and
renal diseases in future.Objectives of the study were to
determine:

(1) Effectiveness of JPMR onheart rate (HR), systolic
blood pressure (SBP) and diastolic blood pressure
(DBP).

(2) Association of blood pressure to selected variables.

Materials and Method

Inclusion Criteria: 11-17 years having pre, stage-I
and stage-1I hypertension.

Exclusion Criteria: Any medical condition not
allowing practicing JPMR.

Sample and sample size: Alappuzha district has
four educational districts, of which one was selected.
After pilot study,prevalence of hypertension was
29%, based on which sample size for first phase was
calculated to be 940, for a relative precision of 90% at
5% significance level.

Sampling Technique: Multistage stratified random
sampling technique was used. There were 20 mixed
rural Government Higher Secondary Schools (HSS),
and 7 mixed urban Government HSS. Considering 25%,

Medico-legal Update, April-June 2021, Vol. 21, No. 2 983

5 rural 2 urban schools were selected. 140 students from
each school, taking 20 students each from standard 6™ to
12; made the sample size to be 980. Participants were
selected from the selected divisions. For the second
phase, considering a reduction of 8 mmHg in systolic
pressure and 10 mm Hg as combined standard deviation,
90% power and 5% significance, estimated sample size
was 34; considering 10% as attrition the sample size was
rounded off to 40 per group. (Sample size calculated by
Sigma Plot 13, Systat Software, USA).

Participants: For the first phase, 980 adolescents.
For the second phase, all identified participants from one
rural and urban school each were assigned as control and
experimental groups.

Data collection tools:

Anthropometry: Height, weight, body mass index
(BMI), waist circumference (WC), hip circumference
(HC) and waist hip ratio (WHR) were measured .Height
was measured to nearest centimeter using tape measure
and noted in meters. Weight was measured using
calibrated balance scale and noted in kilograms.BMI
was calculated as ratio of weight in kilogram by the
square of height in meters. BMI interpretation by WHO
was used for classification 19, WC was measured using
flexible tape over the abdomen, with measurements
made halfway between lower border of ribs and highest
point of iliac crest, while standing, at end of normal
expiration. HC was measured at widest point over the
buttocks when viewed from side. WHR was calculated
by dividing WC by HC.

Blood pressure and heart rate: HR was counted
for one full minute. BP was measured using calibrated
mercury sphygmomanometer. Measurements were taken
on right arm supported at heart level after sitting for five
minutes. Average of all three readings was taken as final
observation. The participants were classified according
to NHBPEP ),

Background data, physical activity, eating
habits questionnaire: Physical activities were assigned
metabolic equivalent of task (MET) values based on
compendium of physical activity ") and compendium
of physical activity for youth (!, Data on eating habits
of one week was collected using a 5 point likert scale(!®.
The reliability of physical activity questionnaire was
0.80 and that of eating habits questionnaire was 0.81.

Biochemical profile: Serum creatinine was
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measured for all identified hypertensive cases!'¥). Lipid
profile and TSH were measured for subset of sample.

Jacobson’s progressive muscle relaxation
technique (JPMR): JPMR includes progressive
contraction and release of entire muscle groups of body.
First individual muscle group will be contracted and feel
tension followed by releasing same muscles using an
audio commentary, under supervision. Participants sat
comfortably on chairs, closing eyes, bringing attention

to their breathing (1%,

Data collection procedure: The study was
conducted after obtaining approval from Ethics
Committee of Saveetha University, permission from
District Director of Education (DDE) and Head Mistress
of schools. Assent and informed consent were obtained
from participants and their parents respectively.

Phase-I Descriptive survey method:
Anthropometric measurements, HR, BP, background
data, data on physical activity and eating habits were
collected.

Phase-I1 Experimental method: Experimental
approach with before and after with control design was
used. Experimental group was taught and practiced JPMR
for 20 min daily for 3 weeks. Post-test measurements
were taken.

Results

Prevalence of hypertension among adolescents:
Table 1 shows prevalence in rural and urban area. The
obtained y? value was not significant. Both rural and
urban adolescents are in par with regard to prevalence.
Distribution of age and hypertension among adolescents
in rural and urban areas is shown in fig: 1. Prevalence
among 14-17 years in rural and urban areas (about 35%
and 36%) was higher than 11-13 years in rural and
urban areas (about 22% and 20%) and was statistically
significant (p<0.001).Similarly, prevalence among
adolescents in class IX-XII in rural and urban areas
were similar; (about 34% each) and was higher than
that of adolescents in class VI-VIII in rural and urban
areas (about 22% and 21% respectively) and was
statistically significant (p <0.001). There was significant
association between hypertension and family history
(0.009) and there was no significant association between
hypertension and gender, WHR, food habits, physical
activity and thyroid disease.

Distribution of BMI and hypertension among
adolescents in rural and urban areas is shown in fig: 2
Prevalence of hypertension among adolescents in BMI
category of II (Z scores more than I; risk of overweight
and obesity) in rural and urban areas (about 54% and
53% respectively) was higher than prevalence of
hypertension among adolescents in the BMI category
of I (Z scores less than I; normal,wasted) in rural and
urban areas (about 26% and 23% respectively) and was
statistically significant (p <0.001).

Effectiveness of JPMR on HR: Mean and standard
error of HR, SBP and DBP of rural and urban adolescents
are given in table 2. The mean difference of post-test HR
of rural control and experimental groups was statistically
significant (p=0.005). In wurban areas also, mean
difference of post-test HR of control and experimental
groups was statistically significant (p=0.045); showing
JPMR was effective in reducing HR among both rural
and urban adolescents.

Effectiveness of JPMR on blood pressure: Mean
post-test SBP of rural experimental group (118.7) was
10 mmHg lower than their mean pre-test SBP (128.4)
and was statistically significant (p<0.001). The mean
difference of post-test SBP of control and experimental
groups was also statistically significant (p<<0.001). Mean
post-test SBP of urban experimental group (115.0) was
8 mmHg lower than their mean pre-test SBP (123.4) and
was statistically significant (p<0.001). Mean difference
of post-test SBP of control and experimental groups
was also statistically significant (p<0.001). The results
showed that JPMR was effective in reducing SBP among
both rural and urban adolescents.

Figure 3 shows effectiveness of JPMR on DBP in
rural areas. Mean post-test DBP of experimental group
(73.0) was 5 mmHg lower than their mean pre-test DBP
(78.0) and was statistically significant (p<0.001). Mean
difference of post-test DBP of control and experimental
groups was also statistically significant (p<0.001);
showing JPMR was effective in reducing DBP among
rural adolescents. Figure 4 shows effectiveness of
JPMR on DBP in urban areas. Mean post-test DBP of
experimental group (71.4) was 8 mmHg lower than
their mean pre-test DBP (79.1) and it was statistically
significant (p<0.001). The mean difference of post-
test DBP of control and experimental groups was also
statistically significant (p<0.001); showing JPMR was
effective in reducing DBP among urban adolescents.



Distribution of fasting lipid profile: One third
(37%) of adolescents had increased serum total
cholesterol values. Obtained chi-square value was
not statistically significant (p=0.774). Majority of
adolescents in rural (86%) and in urban (88%) had low
serum HDL values. Obtained chi-square value was not
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statistically significant (p=0.790). High LDL levels were
seen more among urban adolescents (56%) compared to
rural adolescents (40%). Obtained chi-square value was
not statistically significant (p=0.436). In summary, there
was no significant difference between rural and urban
adolescents with regard to fasting lipid profile values.

Table 1: Prevalence of hypertension among rural and urban adolescents

Type of Hypertension Rural (N=700) Urban (N= 280) X2 (p value)
PHT 95 (47.26) 45 (56.25)

Stage-1 HTN 97 (48.26) 34 (42.5) 3.010 (p=0.222)
Stage-2 HTN 9 (4.48) 1(1.25)

Table 2: MeantSE of heart rate, systolic and diastolic blood pressure of rural and urban adolescents

Rural Urban
Sl | Parameter
Groups Mean+SE MeantSE
Control Pre-test 82.2+0.9 83.5+1.5
Control Post-test 80.4+0.8 80.3+1.5
1 |HR
Exp. Pre-test 81.7+1.0 82.6+1.4
Exp. Post-test 77.1+0.7 76.8+0.9
Control Pre-test 125.3+1.1 122.4+1.1
Control Post-test 124.6+0.8 123.3+1.2
2 | SBP
Exp. Pre-test 128.4+1.3 123.5+1.2
Exp. Post-test 118.7+0.7 115.0+1.1
Control Pre-test 76.9+0.8 77.3+1
Control Post-test 76.9+0.6 77.9+1
3 | DBP
Exp. Pre-test 78.0+1.1 79.1+0.8
Exp. Post-test 73.0+0.7 71.44+0.8

%0 S

R

=== 71 - Yes
=== 252 - No

- 11 10 13

v

= 26 - Yes
=== 104 - No

- 11 %013

=== 130 - Yes
]| = 247 - No
R - 14 to 17

m=== 54 - Yes
| === 96 - No
U - 141017

=== 160 - Yes
Q| w464 - No
R-I

0

R
%0 %

X
3R
%

=== 54 - Yes

Q

..... == 177 - N
LARRRERL vor

V7,
K
O
.0
)

<X
0%,
0%
0%
o,
X5
%
XS
0%,
0

0,
100,

9.9,9,0.0.0.0,
0,.0.0.0.0.0.6
Sedoletets

wm===m 4] - Yes
200 | w35 - No
R - II

= 26 - Yes
]| === 23 - No
U-1II

Figure 1: Age distribution of hypertensive
adolescents in rural (R) and urban (U) areas.

N — Rural = 700; Urban = 280.
Rural - 2 =12.678, P <0.001. Urban - 32 = 7.970, P < 0.001.

Figure 2: Distribution of BMI (I-Z scores below1;
II-Z scores abovel) of hypertensive adolescents

N — Rural = 700; Urban = 280.
Rural - 42 =25.155, P < 0.001. Urban - x2 = 16.030, P < 0.001.
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Figure-3 Effectiveness of JPMR on DBP of
adolescents in rural areas. Mean + SE (n — control =
41; experimental = 50)*Significantly different from
the pre-test

Figure-4: Effectiveness of JPMR on DBP of
adolescents in urban areas. Mean + SE (n — control
= 36; experimental = 44). *Significantly different
from the pre-test

Discussion

Present study findings showed that prevalence
of hypertension among rural and urban adolescents
was 28.7%, and 28.57% respectively. Prevalence of
adolescent hypertension in early 2000 was about 3-6%;
by 2010 studies reported about 12-16% of hypertension,
it had increased further to about 25% by 2016(18:6,19.16.17)
Another study among 400 adolescents reported 24.4%
prevalence of high blood pressure, which is slightly
lower than present study findings (28.97%) % Present
study results showed significant association between
hypertension and family history, age, class of study
and BMI. A study conducted in Gaziabad among 1340
adolescents showed significant association between
hypertension and BMI, salt intake and positive family
history®". A study done among 1005 adolescents
reported significant association with hypertension
and positive family history and BMI 9. The findings
showed that adolescent hypertension is a growing health
problem that needs immediate measures to reduce or
prevent the further increase.

Conclusion

The study findings showed JPMR was effective in
reducing BP among adolescents. Though many studies
reported prevalence of hypertension among adolescents,
no interventions are yet reported for same. Present
study finding strongly recommends need for preventive
measures focused on adolescents to avoid hypertensive
epidemic in them.
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