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a b s t r a c t

Objective: We investigated the prevalence, awareness, treatment, control of hypertension and the factors
associated with hypertension prevalence and control among school teachers in Kerala, India.
Methods: We surveyed 2216 school teachers in Thiruvananthapuram district of Kerala as part of the
control of hypertension among teachers in schools in Kerala (CHATS-K), India. We used World Health
Organization STEPS tools for non-communicable diseases risk factor surveillance. Blood pressure, weight
and height were measured using standard protocols. Hypertensionwas defined as systolic blood pressure
(SBP) � 140 mmHg and/or diastolic blood pressure (DBP) � 90 mmHg, or self-reported current anti-
hypertensive medication. Controlled hypertension was defined as SBP<140 and DBP<90 mmHg. Separate
multivariate analysis was done for finding the associated factors with prevalence and control of
hypertension.
Results: Age adjusted hypertension prevalence was 14.6%. Men, those with self-reported diabetes, having
family history of hypertension and overweight were more likely to have higher prevalence of hyper-
tension compared to their counterparts. Among hypertensives 62% were aware, 49% on treatment and
34% achieved adequate control. Hypertension control was significantly higher among women, diabetics
and overweight individuals compared to their counterparts.
Conclusions: A higher level of hypertension control among school teachers in this study indicates an
attainable level of hypertension control in the general population of the state. Teachers, with their highly
regarded place in the social construct of the country and the state, could thus be used as role models for
hypertension control for the general population in the state.
© 2020 Cardiological Society of India. Published by Elsevier B.V. This is an open access article under the

CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
1. Introduction

Hypertension (HTN), a known precursor to cardiovascular dis-
ease, has emerged as a leading cause of global morbidity and
mortality. The global prevalence of HTN has been on the rise, and
World Health Organization (WHO) has estimated that currently,
more than 1 billion people have hypertension and two third of
them are living in low and middle income countries (LMIC).1 Ac-
cording to the global burden of disease (GBD) study in 2017, high
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systolic blood pressure (SBP) had claimed over 10.4 million lives
and 218 million disability-adjusted life years (DALY). Overall, 9% of
the total DALYs were attributable to high SBP.2 A study by Non
Communicable Disease Risk Factor Collaboration (NCD-RISC) re-
ported an upsurge in the global number of adults with hyperten-
sion from 594 million in 1975 to 1.13 billion in 2015.3 This increase
in the number of hypertensives, however, was observed mainly in
South Asia and East Asian countries, showing a shift of the disease
from the high-income to LMIC.3 It is estimated that by 2025, 1.15
billion hypertensives will be from economically developing coun-
tries, thus contributing about three-fourths of hypertensives
globally.4

The global burden of hypertension study reported 199 million
Indians suffering from hypertension in 2015.3 There is a rising trend
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of hypertension prevalence in India. However, the control rate of
hypertension remains inadequate. Of importance is not just the
prevalence but also the control amongst the treated hypertensives.
The Kaiser Permanente Northern California program in the United
States increased the hypertension control in its population from
44% to 90% during the period 2000e2013 and averted 24% deaths
from heart attacks and 42% deaths from stroke.5 Gupta et al esti-
mated that controlled hypertension could prevent around
4,00,000e5,00,000 deaths annually of the 1.64 million deaths
attributable to hypertension in India.6 Prospective Urban Rural
Epidemiology (PURE) study on cardiovascular diseases in 17
countries reported a 50% control of hypertension in high-income
countries whereas the control rate was reported to be 13% in low
and middle-income countries.7 The control rate of hypertension
was reported as 15% in urban and 9% in rural areas in South Asia.8

Treatment and control rates of hypertension are varying in
different parts of India.9 In a meta-analysis, Anchala et al reported a
hypertension control rate of 20.2% in urban and 10.7% in rural areas
of India.10

Several studies have reported a cause-effect relationship be-
tween job strain and high blood pressure.11,12 A study among bank
employees in Maharashtra state of India reported a hypertension
prevalence of 42%13 whereas another study in workers of ammu-
nition factory in western part of India reported a hypertension
prevalence of 43%.14 A Chinese study among the working popula-
tion reported 23% hypertension prevalence and 8.5% control rate of
hypertension.15 Teachers are not just educators; they can be role
models as they play a vital role in the overall development of stu-
dents. With proper knowledge, teachers have the power to educate
the general community at large.16

A few studies reported a susceptibility of teachers to develop
hypertension due to work-related risk factors like unhealthy diet,
overweight, obesity, and lack of physical activity.17 Findings from
Bangladesh showed a hypertension prevalence of 52% among
schoolteachers.18 Studies among schoolteachers across India have
reported a prevalence of hypertension of 45.4% in the state of
Assam,19 28.6% in Karnataka20 and 24% in Telangana.17 No such
studies have been reported from Kerala state of India, which has
the highest rates of cardiovascular diseases in India.21,22 The pre-
sent study aims to investigate the prevalence, awareness, treat-
ment, and control of hypertension and the factors associated with
hypertension prevalence and control among schoolteachers in
Kerala, India.

2. Methods

This study is based on the baseline cross-sectional survey con-
ducted as part of the control of hypertension among teachers in
schools in Kerala (CHATS-K), India. This was done among 2216
school teachers aged 30e55 years in 2018. Of the 900 schools
(government and government-aided) in the Thiruvananthapuram
district of Kerala, we randomly selected 92 schools. Teachers were
surveyed in these 92 schools using WHO STEPS protocol.23 The
study methodology was published elsewhere with the details of
sample selection.24 The overall response rate was 98%.

We collected behavioural and anthropometric data using the
World Health Organization (WHO) STEPS instrument for NCD risk
factor surveillance. We collected demographic details of age, sex,
education, and marital status; behavioural risk factors like, tobacco
use, alcohol consumption, and family history of hypertension using
an interview schedule. Current tobacco use was defined as teachers
who used any form of tobacco one month before the survey, and
current alcohol use defined as those who consumed any alcoholic
drink within the past 30 days. The family history of hypertension
was assessed by asking the question “Have any of your close
relatives (mother, father, brothers, sisters, grandparents) been told
that they had high blood pressure (hypertension)?”

Details on self-reported diabetes were also collected. All the
teachers for the study were interviewed at their schools by trained
field investigators under the supervision of the main researcher.

We measured weight using portable electronic weighing scale
(Model HN 283, Omron Corporation, Shimogyo-ku, Kyoto, Japan)
and height using stadiometer (Model 206, Seca, HamburgGermany)
according to WHO STEPS protocol.23 Blood pressure was measured
using a digital Omron blood pressure apparatus (OMRON-4, Omron
Corporation, Kyoto, Japan). Blood Pressure (BP)wasmeasured thrice
after the patient had rested for at least 5 min in a quiet, comfortable
position. The averageof the last two readingswasusedas thefinal BP
reading of that individual. Self-reported use of anti-hypertensive
drugs was also collected. Insufficient physical activity was defined
as notmeeting the recommendation of 150min ofmoderate aerobic
physical activity, or 75minof vigorousaerobic physical activity, oran
equivalent combination, achieving at least 600metabolic equivalent
minutes per week.25 Body Mass Index (BMI) was calculated
asweight in kilograms divided by height in meters squared. Over-
weight was defined as BMI�25 kg/m2. Hypertensionwas defined as
systolic BP � 140 and/or diastolic BP � 90 or on medication for hy-
pertension. Classification of blood pressure was done based on JNC-
VII criteria [Normal: SBP <120 and DBP <80, Prehypertension: SBP
120e139 or DBP 80e89, Stage 1 Hypertension: SBP: 140e159 or
DBP: 90e99, Stage 2 Hypertension: SBP �160 or DBP�100].
Controlled hypertension was defined as SBP<140 and
DBP<90 mmHg.

Data analysis was done using SPSS version 21.0. The minimum
statistical significance level was fixed as p < 0.05. Odds Ratios (OR)
presented are based onmultivariate analysis using multiple logistic
regression model. Age adjusted hypertension prevalence was
calculated based on the standard WHO world population.

The study was approved by the institute ethics committee of
Sree Chitra Tirunal Institute for Medical Science and Technology,
Trivandrum, India.
3. Results

The mean age of the study participants was 44 years (range:
30e55 years), 16% were men, 92% were currently married, 62% post
graduates and 62% reported a family history of hypertension.
Nearly half (49%) were from government schools. The self-reported
doctor-diagnosed diabetes was 11%.

The age adjusted prevalence of hypertension was found to be
14.6%. Among the total sample population, 53% had normal blood
pressure, more than one fourth (29%) had pre-hypertension.
Among the hypertensives 34% had controlled hypertension, 53%
had stage 1 and 13% had stage 2 hypertension according to JNC VII
criteria. The pattern of different levels of hypertension by sex is
presented in Table 1.

Table 2 gives details of findings of bivariate and multivariate
analysis of prevalence of hypertension by background characteris-
tics. Older adults, men, overweight individuals, those who reported
diabetes and those who reported family history of diabetes were
more likely to have hypertension compared to their counterparts.

Awareness and treatment of hypertension by background
characteristics are presented in Table 3. Among hypertensives, 62%
were aware and 49% were on treatment. Awareness was higher for
those who were overweight and those who reported diabetes.
Older adults, women, overweight individuals, those with family
history of hypertension and those who reported diabetes were
more likely to be on treatment for hypertension compared to their
counterparts.



Table 1
Distribution of blood pressure in the study sample: JNC VII Stages.

Variable Non-hypertensives N (%) Hypertensives N (%)

Normal BPa Pre-hypertensionb Controlledc Stage 1- hypertensiond Stage 2- hypertensione

Total (n ¼ 2216) 1169(52.8) 645(29.1) 137(6.2) 214(9.6) 51(2.3)
Men (n ¼ 357) 113(31.6) 126(35.3) 26(7.3) 70(19.6) 22(6.2)
Women(n ¼ 1859) 1056(56.8) 519(27.9) 111(6.0) 144(7.7) 29(1.6)

(percentages presented are row percentage).
a SBP<120 and DBP<80.
b SBP 120e139 or DBP 80e89.
c SBP < 140 and DBP <90 and on medication for hypertension.
d SBP 140e159 or DBP 90e99.
e SBP�160 or DBP � 100.

Table 2
Prevalence of hypertension (HPTN) by background characteristics: Results of bivariate and multivariate analysis.

Characteristics Prevalence of HPTN N(%) OR (95% CI) p value (multivariate analysis)

Age *
30-44 116(10.6) Reference
45-55 286(25.6) 2.82(2.21e3.60) <0.001

Sex *
Women 284(15.3) Reference
Men 118(33.1) 2.93(2.20e3.89) <0.001

Overweight *
No 76(13.1) Reference
Yes 326(19.9) 1.78(1.33e2.37) <0.001

Inadequate physical activity *
Yes 282(16.7) Reference
No 120(22.9) 1.22(0.94e1.58) 0.125

Tobacco or alcohol use *
No 372(17.6) Reference
Yes 30(28.3) 1.05(0.64e1.72) 0.828

Self-reported Diabetes *
No 322(16.3) Reference
Yes 80(34.0) 2.19(1.60e3.00) <0.001

Family history of hypertension *
No 105(12.5) Reference
Yes 297(21.6) 2.07(1.61e2.67) <0.001

Hypertension: SBP � 140 or DBP � 90 or on medication for hypertension.
*p < 0.05 in bivariate analysis.

Table 3
Awareness and treatment of hypertension among hypertensives by background
characteristics (n ¼ 402).

Characteristics Aware N(%) Treated N(%)

Age *
30-44 65(56.0) 46(39.7)
45-55 185(64.7) 152(53.1)

Sex *
Men 69(58.5) 47(39.8)
Women 181(63.7) 151(53.2)

Overweight * *
No 38(50.0) 29(38.2)
Yes 212(65.0) 169(51.8)

Inadequate physical activity
No 77(64.2) 56(46.7)
Yes 173(61.3) 142(50.4)

Tobacco or alcohol use
No 234(62.9) 185(49.7)
Yes 16(53.3) 13(43.3)

Diabetes * *
No 191(59.3) 145(45.0)
Yes 59(73.8) 53(66.2)

Family history of hypertension *
No 58(55.2) 43(41.0)
Yes 192(64.6) 155(52.2)

Total 250(62.2) 198(49.3)

*p < 0.05.
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Among all hypertensives, controlled hypertension was 34%.
Among treated hypertensives, the control rate was 69%. Findings of
bivariate and multivariate analysis of control of hypertension
among all hypertensive are presented in Table 4. Control of hy-
pertension was higher for older people (37.4%) compared to
younger people (25.9%). In multivariate analysis, women, those
who were overweight and those reported diabetes were two times
more likely to have achieved hypertension control compared to
their counterparts when adjusted for age, physical activity, tobacco
or alcohol use and family history of hypertension.

4. Discussion

To our knowledge, this study is the first comprehensive study
using standard protocols on hypertension among school teachers in
the state. The present study found 14.6% prevalence of hyperten-
sion, which was much lower than that reported from general
population (30%) in the state.26 School teachers in Saudi Arabia27

reported a hypertension prevalence of 25%. Consistent with prior
findings,13,28 our study had a higher prevalence of hypertension
among older adults. Hypertension prevalence in the age group of
45e54 years (39.8%) reported from general population in India29

was higher than the present study results of 25.6% hypertension
prevalence in the same age group. A nationally representative study
among 1.3 million adults (18 years and above) in India reported a
hypertension prevalence of 25.3%.30



Table 4
Control of hypertension by background characteristics: Results of bivariate and multivariate analysis.

Characteristics Control rate N(%) OR (95% CI) p value (multivariate analysis)

Age *
30-44 30(25.9) Reference 0.056
45-55 107(37.4) 1.63(0.98e2.70)

Sex *
Men 26(22.0) Reference 0.037
Women 111(39.1) 1.80(1.03e3.13)

Overweight *
No 16(21.1) Reference 0.040
Yes 121(37.1) 1.90(1.03e3.53)

Inadequate physical activity *
Yes 104(36.9) Reference 0.274
No 33(27.5) 0.75(0.45e1.24)

Tobacco or alcohol use
No 130(34.9) Reference 0.561
Yes 7(23.3) 0.75(0.29e1.95)

Self-reported Diabetes *
No 98(30.4) Reference 0.007
Yes 39(48.8) 2.03(1.20e3.41)

Family history of hypertension
Yes 31(29.5) Reference 0.375
No 106(35.7) 1.25(0.75e2.07)

Control of hypertension: SBP<140 and DBP<90 mmHg among those with hypertension.
*p < 0.05 in bivariate analysis.
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More than one-fourth (29%) of the study population reported
pre-hypertension in this study. Similar prevalence (30%) was re-
ported from a representative cohort of over 16,000 adults in three
cities of South Asia.31 However, several other studies reported a
higher prevalence of individuals with pre-hypertension. Suma
et al reported a pre-hypertension prevalence of 40.9% in Northern
Kerala,28 whereas another study from Kerala reported a preva-
lence of 43.7%.32 A pre-hypertension prevalence of 36% was re-
ported among school teachers from Karnataka state of India.33

Another study from Saudi Arabia reported a prevalence of 43%
among school teachers.27

A systematic reviewandmeta-analysis of hypertension reported
that 25% of rural and 42% of urban Indians were aware of their
hypertension.10 Those who were aware on hypertension (62%) and
were on treatment for hypertension (49%) were comparatively
higher in our study than the general population in the state
(awareness 37%; treated hypertensives: 27%).21 Lower age, higher
level of education and economic stability of the present study
participants could be the reasons for their higher awareness and
treatment of hypertension.

Hypertension and diabetes are known to develop concur-
rently.34 Moreover, individuals with high blood pressure have a
higher risk of developing type-2 diabetes mellitus.35 We found a
higher prevalence of hypertension among those who reported
diabetes similar to the Hypertension in Diabetes Study (HDS) in
the United Kingdom that reported a prevalence of 39% of hyper-
tension among diabetics.36 A study from Saudi Arabia reported
that 56% of the patients attending Primary Health Care Clinics
were both hypertensives and diabetics.37 A multi-state study in
India reported a prevalence of co-existing Diabetes and Hyper-
tension in 60% of the total 1420 participants.38 As reported
earlier,39 hypertension prevalence in our study was significantly
higher in those with a family history of hypertension. In concur-
rence with earlier findings, overweight was a significant risk
factor for hypertension.40

Hypertension control in our study was significantly higher
among women (37.4%) when compared to men (22%). A higher rate
of controlled hypertension among women than men was also re-
ported from the general population of Kerala.21 A study in the
United States reported that a higher percentage of women had
controlled hypertension (56.3%) than men (50.6%). Better compli-
ance with treatment could be a reason. A better hypertension
control among teachers with self reported diabetes in our study
(49%) was higher than that reported among diabetes from Tanzania
(15.5%)41 and Malaysia (23.5%).42

Our control rate of 69.2% among treated hypertensives is one of
the highest rates reported from low- and middle-income countries.
This might be due to the lower mean age of the present study
population and could also be credited to the high literacy among
the study subjects that comprised of mainly graduates and
postgraduates.43

Due to the increasing overall burden of hypertension in the state
as well as in India, these findings emphasize the importance of
controlling hypertensionand a high level of control among
schoolteachers found in this study indicates an attainable level of
control of hypertension in the general population of the state.
Teachers, with their highly regarded place in the social construct of
the country and the state, could thus be used as role models for
hypertension control for the general population in the state.
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