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Abstract

Background Hypertension, a major non-communicable disease, is responsible for a significant number of global
deaths, including approximately 17.9 million yearly. The Global Burden of Disease 2019 (GBD 2019) estimates

that 19% of global deaths are attributed to elevated blood pressure. India, with a population of over 1.4 billion, is
facing a serious challenge in combating this silent killer. This study aims to analyze the gender-based prevalence of
hypertension in India and explore its associated risk factors using data from the fifth National Family Health Survey
(NFHS-5).

Methods NFHS-5 collected data from 636,699 households across all states and union territories. The study includes
standardized blood pressure measurements for 17,08,241 individuals aged 15 and above. The data were analyzed
using Stata, employing descriptive statistics for the assessment of the prevalence and binary logistic regression to
identify predictors of hypertension.

Results The study found the overall prevalence of hypertension in India to be 22.6%, with men (24.1%) having a
higher prevalence than women (21.2%). Prevalence increased with age, reaching 48.4% in individuals aged 60 and
above. Urban residents had a slightly higher prevalence (25%) than rural residents (21.4%), indicating the rapid
spread of hypertension across all populations. Regional variations were observed, with the highest prevalence in
Sikkim (37.9%) and the lowest in Rajasthan (16.5%). Increasing age, urban residence, belonging to certain religions
(Muslim and other than Hindu or Muslim), and being classified as Scheduled Tribes (ST) were associated with a higher
likelihood of hypertension. Conversely, belonging to Scheduled Castes (SC) or Other Backward Classes (OBC), being
currently unmarried, and having higher education were associated with a lower likelihood of hypertension. Wealth
index analysis revealed that those in the richest quintile were more likely to have hypertension. Behavioural risk
factors, such as alcohol consumption, overweight, obesity, increased waist circumference, and high blood glucose
levels, are positively associated with hypertension.

Conclusion Hypertension is a significant health burden in India, affecting both men and women. Age is the
strongest non-modifiable predictor for both men and women. However, ageing women have higher odds of
hypertension than ageing men, and this distinction becomes much more evident in their older ages. Obese women,
based on BMI, have higher odds of hypertension than men. However, hypertension prevalence is slightly higher
among men who are overweight or obese compared to women. BMI, waist circumference, random glucose level,
alcohol use, and education level emerged as major predictors. Health education and awareness campaigns are critical
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to control the growing burden of hypertension in India. Policymakers must focus on preventive measures, targeting
lifestyle changes and improved healthcare access for both men and women. By addressing these risk factors, India can
make significant progress in controlling hypertension and reducing its impact on public health.

Keywords Hypertension, Risk factors, NFHS, Age, Gender, India

Background

Non-communicable diseases account for 41 million
deaths every year, equivalent to 74% of all deaths glob-
ally. Cardiovascular disease accounts for approximately
17.9 million deaths yearly, nearly one-third of the total
deaths [1]. According to the Global Burden of Disease
2019 (GBD 2019) estimates, the leading metabolic risk
factor globally is elevated blood pressure, to which 19% of
global deaths are attributed [2].

Hypertension is a major public health problem due
to its high prevalence worldwide [3-5]. As per World
Health Organization (WHO), The number of adults
with hypertension increased from 594 million in 1975 to
1.13 billion in 2015, with the increase seen mainly in low-
and middle-income countries [6].

Hypertension is a silent killer as very rarely can any
symptom be seen in its early stages until a severe medi-
cal crisis occurs, like heart attack, stroke, or chronic kid-
ney disease [6, 7]. The only way to detect hypertension
is to have a health professional measure blood pressure.
Having blood pressure measured is quick and painless.
Although individuals can measure their blood pressure
using automated devices, an evaluation by a health pro-
fessional is important for assessing risk and associated
conditions [8].

Hypertension or high blood pressure (BP) is abnor-
mally high arterial blood pressure. Since people are
unaware of excessive blood pressure, it is only through
measurements that detection can be done. Although
most patients with hypertension remain asymptomatic,
some patients report headaches, light-headedness, ver-
tigo, altered vision, or fainting episodes [9].

The WHO is supporting countries in reducing hyper-
tension as a public health problem. In 2021, the WHO
released a new guideline for the pharmacological treat-
ment of hypertension in adults [8, 10]. The publication
provides evidence-based recommendations for the ini-
tiation of treatment of hypertension and recommended
intervals for follow-up. The document also includes tar-
get blood pressure to be achieved for control and infor-
mation on who can initiate treatment in the healthcare
system [10].

To support governments in strengthening the preven-
tion and control of cardiovascular disease, WHO and the
United States Centers for Disease Control and Prevention
(U.S. CDC) launched the Global Hearts Initiative, which
includes the HEARTS technical package. The six mod-
ules of the HEARTS technical package (Healthy-lifestyle

counselling, Evidence-based treatment protocols, Access
to essential medicines and technology, Risk-based man-
agement, Team-based care, and Systems for monitoring)
provide a strategic approach to improve cardiovascular
health in countries across the world [11].

In September 2016, WHO began a partnership with
Resolve to Save Lives, an initiative of Vital Strategies,
to support national governments in implementing the
Global Hearts Initiative. Since implementing the pro-
gramme in 18 low- and middle-income countries,
3 million people have been put on protocol-based hyper-
tension treatment through person-centred models of
care. These programmes demonstrate the feasibility and
effectiveness of standardized hypertension control pro-
grammes [10].

Hypertension prevalence would increase to 44% (CI:
43-45) in year 2030, a relative increase of 17%, instead of
a relative decline of 25% by the year 2030 as proposed by
the WHO [12].

Modifiable risk factors for hypertension include
unhealthy diets (excessive salt consumption, a diet high
in saturated fat and trans fats, low intake of fruits and
vegetables), physical inactivity, consumption of tobacco
and alcohol, being overweight or obese, increased waist
circumference and having high glucose levels. Non-mod-
ifiable risk factors include a family history of hyperten-
sion, age over 65 years and co-existing diseases such as
diabetes or kidney disease [6].

According to a community-based cross-sectional study
carried out by the National Nutrition Monitoring Bureau
(NNMB) in 120 Integrated Tribal Development Author-
ity (ITDA) villages in nine States viz. Andhra Pradesh,
Gujarat, Karnataka, Kerala, Maharashtra, Madhya
Pradesh, Odisha, Tamil Nadu and West Bengal during
2007-2008. The prevalence of hypertension was 27.1 and
26.4% among men and women, respectively. It was higher
in the states of Odisha (50-54.4%) and Kerala (36.7—45%)
and lowest in Gujarat (7-11.5%) [13].

A study was conducted in the year 2014-15 in three
regions in rural India: Trivandrum (Kerala), (West)
Godavari (Andhra Pradesh) and the Rishi Valley (Andhra
Pradesh) found that 47.7% overweight persons and 39.6%
higher waist circumference were hypertensive [14].
Another community-based cross-sectional study found
that hypertension prevalence was high in West Bengal
(29.5%) and Kerala (28.9%) and low in Madhya Pradesh
(16%) and Uttar Pradesh (19%) [15].
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The prevalence of hypertension in India in 2015-16
was 11.3% among persons aged between 15 and 49 and
was 4% points higher among men than among women.
Persons in the urban location (12.5%) had a marginally
higher prevalence than persons in rural location (10.6%).
The proportion of population suffering from hyperten-
sion varied greatly between states, with a prevalence of
8.2% in Kerala to 20.3% in Sikkim [16].

The risk of hypertension was 6-8 times higher in
elderly people and 2-3 times in 35-59 years compared
with 20-34 years. Men with overweight and obesity were
at 1.69 (CL: 1.43-2.01) and 2.42 (CI: 2.01-2.91) times
higher risk of hypertension, respectively, while it was 2.03
(CI: 1.77-2.33) and 2.35 (CI: 2.12-2.60) times higher in
women [13]. Those using tobacco and consuming alco-
hol were at a higher risk of hypertension compared with
the non-users. Advancing age, obesity/overweight, sex,
socioeconomic status and consumption of alcohol were
found to be the major predictors of hypertension [13, 16,
17].

Hypertension is a major cause of premature death
worldwide [8]. Raised blood pressure (BP) is a significant
risk factor for chronic heart disease, stroke, and coro-
nary heart disease. Elevated BP is positively correlated to
stroke and coronary heart disease risk. Other than coro-
nary heart disease and stroke, its complications include
heart failure, peripheral vascular disease, renal impair-
ment, retinal haemorrhage, and visual impairment [6].
One of the global targets for non-communicable diseases
is reducing hypertension prevalence by 33% between
2010 and 2030 [18].

While the existing literature has valuable informa-
tion on the risk factors associated with hypertension [6,
13-17], there is a need for a comprehensive gender-based
analysis, which is critical for understanding the diverse
risk factors and modifying interventions for both genders
accordingly. The gender-specific dynamics for hyperten-
sion are crucial to investigate the prevalence and asso-
ciated risk factors. Hence, the present study intends to
provide rigorous information on the gender-based preva-
lence of hypertension among persons aged 15 and above
and its associated risk factors in India.

Methods

The present study uses the most recent Demographic
and Health Survey (DHS) in India, i.e., the fifth National
Family Health Survey (NFHS-5) round. The NFHS is an
Indian version of the DHS that provides consistent and
reliable estimates of fertility, mortality, family planning,
utilisation of maternal and child health care services and
other related indicators at the national, state and regional
levels. NFHS surveys have been conducted under the
stewardship of the Ministry of Health and Family Welfare
(MoHFW), Government of India. MoHFW designated
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the International Institute for Population Sciences (IIPS),
Mumbeai, as the survey’s nodal agency. Inner City Fund
(ICF) provided technical assistance through the DHS
Program, which is funded by USAID.

The International Institute for Population Sciences
coordinated each round of the survey with support
from several international organizations. The sampling,
questionnaire structure, and content of the NFHS sur-
veys follow what has been adopted by the Demographic
Health Surveys (DHS) in other developing countries. The
NFHS uses nationally representative area-based sampling
frames in each survey.

NFHS adopted a two-stage stratified random sampling
approach by selecting primary sampling units (PSUs)
(villages in rural areas and census enumeration blocks
in urban areas) with probability proportional to popula-
tion size (PPS) at the first stage and subsequently, pick-
ing the same number of households from each of selected
PSUs through systematic random sampling. Both male
and female interviewers were recruited by field agencies
to interview respondents of the same sex. The data col-
lection team made up to three visits in case nobody was
present in the chosen household or any eligible member
was not available at the time of the household visit.

The NFHS-5 was conducted in two phases (phase
I from 17 June 2019 to 30 January 2020 and phase II
from 2 January 2020 to 30 April 2021). The survey was
conducted across all 28 states and 8 union territories
(UTs) in India. The survey is representative not only at
the national and state level but also at the district level.
NFHS-5 provides information from 707 districts of India,
which gathered data from 636,699 households across all
28 states and 8 union territories (UTs) in India.

For the first time, NFHS-5 has expanded the age range
for the measurement of blood pressure. Blood pressure
was measured for all women and men aged 15 and above
using an Omron Blood Pressure Monitor to determine
the prevalence of hypertension. Blood Pressure measure-
ments for each respondent were taken three times with
an interval of five minutes between readings. Respon-
dents whose average systolic blood pressure (SBP) was
more than 130 mm Hg and/or whose average diastolic
blood pressure (DBP) was more than 85 mm Hg were
considered to have elevated blood pressure readings, and
they were encouraged to see a doctor for a full evaluation.

The response rate for BP measurements was 91.3%
among women and 81.8% among men. Apart from taking
BP measurements, all participants, irrespective of their
BP, were asked, “Were you told on two or more different
occasions by a doctor or other health professional that
you had hypertension or high blood pressure? If they
responded in the affirmative, they faced a follow-on ques-
tion, “To lower your blood pressure, are you taking a pre-
scribed medicine? and recorded [19].
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The analysis was performed on women and men aged
15 and 95+years from the Person Recode: IAPR7DDT.
ZIP file accessed from the Demography and Health Sur-
vey (DHS); hypertension was considered the outcome
variable for the present study. Three blood pressure read-
ings were taken in NFHS with an interval of five minutes
between readings. The first measurement was discarded,
and based on the average of the second and third blood
pressure readings, whether a participant is hypertensive
has been decided [16].

Dependent variable

Systolic blood pressure (SBP) is the degree of force when
the heart is pumping (contracting), and Diastolic blood
pressure (DBP) is the degree of force when the heart is
relaxed.

The definition based on the criteria given by WHO and
the American Heart Association, an individual is classi-
fied as having hypertension if they have a systolic blood
pressure (SBP) level greater than or equal to 140 mmHg
(millimetres of mercury) or diastolic blood pressure
(DBP) greater than or equal to 90 mmHg (millimetres of
mercury). In addition, an individual is classified as having
hypertension if they are taking anti-hypertensive medica-
tion to lower their blood pressure [20].

Hypertension for persons aged between 15 and over.
The dichotomous variable, hypertension, has been
defined as 1=hypertensive, else=0.

Explanatory variables
Predictors have been selected based on their effects on
hypertension. The sociodemographic variables used are
age, sex, place of residence, region of residence, religion
of the household head, caste, current marital status, edu-
cation level, and wealth index. Besides sociodemographic
variables, tobacco use and alcohol consumption, body
mass index (BMI), waist circumference, and random glu-
cose level are used as proxies for behavioural risk factors.

The country has a wide geographical distribution, and
for the purpose of the study, it is divided into six regions
— North (Jammu & Kashmir, Himachal Pradesh, Pun-
jab, Chandigarh, Uttarakhand, Haryana, NCT of Delhi,
Rajasthan, and Ladakh), Central (Uttar Pradesh, Chhat-
tisgarh, and Madhya Pradesh), East (Bihar, West Bengal,
Jharkhand, and Odisha), Northeast (Sikkim, Arunachal
Pradesh, Nagaland, Manipur, Mizoram, Tripura, Megha-
laya, and Assam), West (Gujarat, Dadra & Nagar Haveli
and Daman & Diu, Maharashtra, and Goa), and South
(Andhra Pradesh, Karnataka, Lakshadweep, Kerala,
Tamil Nadu, Puducherry, Andaman & Nicobar Islands,
and Telangana).

The person who does not belong to any caste or tribe or
has chosen not to respond has been categorised as ‘None
of them’ in the caste or Tribe variable. All the people who
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are not currently married, such as a person who never
married, or a widow, a widower, divorced or separated,
have been categorised as Others.

The wealth index is a proxy indicator for socioeco-
nomic scale based on scores on ownership of consumer
goods and household characteristics, such as availabil-
ity of basic facilities like clean drinking water, owning of
televisions and non-motor two-wheelers, type of hous-
ing, drinking water access and facilities for sanitation.
All households are classified into wealth quintiles rang-
ing from Richest to Poorest, with in-between classes as
Richer, Middle and Poorer.

The BMI categories are defined as Thin<18.5 (kg/m?),
Normal 18.5-24.9 (kg/m?), Overweight 25.0-29.9 (kg/m?)
and Obese>30.0 (kg/m?). The NFHS-5 collected anthro-
pometric data on the height and weight of women aged
15-49 and men aged 15-54, so the person above the
prescribed age, women who are pregnant or have given
birth in the last two months, were categorised as BMI not
taken [19].

The information on waist circumference is also, for the
first time in NFHS-5, measured for women and men aged
15-49 years. The waist circumference is Normal when
it is less than 80 cm (centimetre) for women and 94 cm
for men. It is categorised as the ‘increased risk of meta-
bolic complications’ when more than 80 cm and 94 cm
for women and men, respectively. The persons above the
prescribed age, those who did not participate, pregnant
women and women who had a birth in the preceding two
months were categorised as ‘Not measured.

In NFHS-5, the age range for random blood glucose
has been extended to 15 and above. Random blood glu-
cose was the measurement of blood glucose at any time
without the necessity of fasting. It is classified as ‘High’
when found to be more than 140 mg/dl (milligrams per
deciliter) for both men and women and ‘Normal’ when it
is less than 140 mg/dl. The person who refused to partici-
pate, not tested or other in blood glucose measurement is
categorised as ‘Not measured’ [19].

Statistical analysis
All statistical analyses were performed using Stata SE
version 17.0 (Stata Corporation. 2021. Stata: Release 17,
College Station, Texas). The overall weighted prevalence
of hypertension has been reported based on background
characteristics. Also, the weighted hypertension preva-
lence has been calculated for both men and women.
Univariate and multivariate binary logistic regression
analyses have been used to understand the prevalence
of hypertension and determine the associated factors.
Missing values were excluded from the analysis. Also, the
appropriate weight has been used. The model for logistics
regression is given below,
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1OgC[P(Yi — 1‘Xi)/1 - P(Yl — 1|X1)]
= loge [’/T/l — ’/T} = a+61X11ﬂkXik

Where, Yi is the binary response variable, and Xi is the
set of explanatory variables like socioeconomic charac-
teristics and risk factors. The dependent variable for the
study is the overall prevalence of hypertension. Also,
hypertension prevalence among men and women is used
separately as a dependent variable.

Variables significant in the unadjusted analysis at
p<0.05 are considered for incorporation into the multi-
variable analysis. Multicollinearity has been assessed by
variance inflation factors (VIF); explanatory variables
with VIF greater than or equal to 10 are considered for
removal from the multivariable model. However, no mul-
ticollinearity has been observed throughout the analy-
sis. Crude odds ratios (CORs) and adjusted odds ratios
(AORs), along with the sample size used, are reported
separately for men, women and overall people.

Results

The prevalence of hypertension is found to be 22.6% in
India (24.1% in men and 21.2% in women) from 17,08,241
persons [Men: 7,85,611 (46%), Women: 9,22,630 (54%)]
who participated in the survey (Supplementary Table 1a).
This indicates that one in every fifth individual is found
hypertensive in India. (Table 1)

The results indicate that the prevalence of hypertension
increases as age increases (6.4% in 15—29 aged to 48.4% in
those aged 60 and over). The prevalence is slightly higher
in men compared to women between the ages of 15 and
59. Nevertheless, in older ages 60 and over, hypertension
prevalence is about 6% higher in women (51.3%) than in
men (45.5%).

Hypertension prevalence is 25% in urban areas, com-
pared with 21.4% in rural areas. 26.7% in urban men
compared to 22.9% in rural men. Also, in women 23.4%
in urban compared to 20.2% in rural women.

The prevalence of hypertension varies across regions.
The lowest is found in the Eastern region (19.5%),
whereas the highest prevalence is found in the South-
ern region (27.9%). The prevalence is found to be slightly
higher in men compared to women in all the regions.

The prevalence of hypertension among Hindus is
22.4%, whereas it is 21.2% in Muslims. It is indicated that
hypertension prevalence is higher (28.4%) among people
belonging to other than the Hindu or Muslim religion.
Hypertension prevalence is less in persons belonging to
Schedule Tribe (20.9%) and high in persons with no caste
or tribe (24.9%).

The prevalence of hypertension is 24.7% in the cur-
rently married person compared with the person whose
marital status is others (17.6%). It is also indicated that
married men are more hypertensive (29.3%) than women
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(20.9%). However, among those whose marital status is
others, hypertension is more prevalent in women (21.9%)
than in men (12.6%).

The hypertension prevalence is found to be more in
non-literates (30.4%) and less in people with a higher
level of education (17.0%). Also, it describes that non-lit-
erate women have higher hypertension (30.9%) than men
(29.3%), whereas women with a higher level of education
have lesser (10.9%) hypertension than men (22.0%).

Nevertheless, persons from the poorest wealth index
are less (19.0%) hypertensive than persons from the rich-
est (27.1%). Hypertension increases as the wealth index
increases.

Hypertension is more prevalent among tobacco users
(27.8%) than non-users (21.1%). However, the prevalence
of hypertension is more among women tobacco users
(30.7%) than men (26.8%). The hypertension prevalence
is also higher in alcohol drinkers (30.8%) than non-drink-
ers (21.7%).

The gap between men’s and women’s tobacco and alco-
hol use is not unusual. It aligns with the Global Adult
Tobacco Survey (2016-2017) 19% of men and 2% of
women smoke tobacco in India [21]. It may be pointed
out that traditionally, tobacco and alcohol usage is sig-
nificantly higher in men than in women in the Indian
sub-continent. This could be attributed to cultural disap-
proval prohibiting women from smoking and drinking
in India. Under-reporting of tobacco and alcohol use by
women is also partly responsible.

Hypertension is found to be more prevalent among
obese people, BMI greater than or equal to 30 kg/m?
(28.8%) and less in thin persons, BMI of less than 18.5 kg/
m? (6.1%). Also, a higher hypertension prevalence was
observed among those whose BMI was not measured
(30.4%).

Hypertension prevalence is high among the person
who has an increased risk of metabolic complications
(18.4%) when measuring waist circumference. It is higher
among men (38.5%) with a waist circumference above
94 cm and women with above 80 cm waist circumference
(17.6%).

The prevalence of hypertension is found to be high
(40.2%) among those who have a random blood glucose
level above 140 mg/dl. A similar pattern of hypertension
prevalence is found for both men (40.3%) and women
(40.1%) among those who have a high random blood glu-
cose level.

Prevalence of hypertension across states in India
The finding indicates that the prevalence of hypertension
in India is 22.6%. There are 22 states or union territories
(UTs) above the national prevalence of hypertension, and
only 14 states or UTs are less than the national average.
(Table 2)
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Table 1 Prevalence of hypertension among men and women age 15 and over, according to background characteristics, India, 2019-

21
Background characteristics Men Women Overall
Prevalence of = Weighted Prevalence of = Weighted Prevalence of = Weight-
hypertension sample hypertension sample hypertension ed
(%) (%) (%) sample
Total 241 785611 21.2 9,22,630 22.6 17,08,241
Age of Household Member
15-29 83 2,63,624 4.8 3,25911 6.4 589,534
30-44 216 212,674 154 2,55,549 182 4,68,223
45-59 34.2 1,69,044 34.1 1,99,619 34.2 3,068,663
60 and over 455 1,40,188 51.3 141,410 484 2,81,598
Type of Place of Residence
Urban 26.7 2,52,345 234 2,89,463 250 541,808
Rural 229 533,266 20.2 633,168 214 11,66433
Region of Residence
North 24.8 1,07,673 20.6 1,26,859 225 2,34,533
Central 226 1,90,448 193 224,242 20.8 4,14,690
East 20.7 1,66,058 18.6 2,05,101 19.5 3,71,160
Northeast 230 26,791 204 30,061 216 56,852
West 226 1,25,109 219 1,34,099 223 2,59,207
South 30.0 1,69,531 26.1 2,02,268 279 3,71,799
Religion of The Household Head
Hindu 24.0 6,54,793 209 7,62,342 224 14,17,134
Muslim 216 88,190 209 1,10,402 212 1,98,592
Others 304 42,627 266 49,887 284 92,515
Caste/Tribe of The Household Head
None of them* 26.2 2,04,388 238 2,39,551 249 4,43,940
Schedule Caste (SC) 229 1,70,280 194 2,01,453 210 3,71,732
Schedule Tribe (ST) 223 75,903 19.6 86,936 209 1,62,838
Other Backward Classes (OBC) 239 3,35,040 21.0 3,94,691 223 729,731
Current Marital Status
Married 29.3 543,247 209 6,48,239 24.7 11,91,486
Unmarried 126 242,282 219 2,74,250 17.6 516,532
Highest Educational Level Attained
Non-literate 293 1,27,157 309 3,09,481 304 4,36,638
Primary 287 1,13,329 263 1,26,143 274 239472
Secondary 219 413,798 145 3,79,091 184 792,889
Higher 220 1,30,726 10.9 1,07,557 17.0 2,38,283
Wealth Index
Poorest 19.6 1,40,038 18.5 1,74,228 19.0 3,14,266
Poorer 209 1,53,985 19.1 1,83,719 199 3,37,704
Middle 233 1,64,343 21.1 1,88,752 221 3,53,095
Richer 26.2 1,66,409 225 1,90,920 242 357,329
Richest 29.8 1,60,836 24.8 1,85,012 27.1 345,847
Smokes or Uses Tobacco
No 224 4,76,082 20.3 8,38,898 211 13,14,981
Yes 268 3,08,509 30.7 83,616 276 392,125
Drinks Alcohol
No 22.7 6,32,474 21.1 9,10,500 217 15,42,973
Yes 30.2 1,52,011 30.7 12,024 30.2 1,64,035
Body Mass Index (BMI in kg/m?)
Normal (BMI 18.5-24.9) 159 54,684 94 3,79,292 103 4,33,976
Thin (BMI< 18.5) 8.0 13,911 59 1,21,729 6.1 1,35,640
Overweight (BMI 25.0-29.9) 303 16,957 19.2 1,14,894 206 1,31,851

Obese (BMI=30.0) 394 3,571 27.9 41,291 288 44,862
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Table 1 (continued)
Background characteristics Men Women Overall
Prevalence of = Weighted Prevalence of = Weighted Prevalence of  Weight-
hypertension sample hypertension sample hypertension ed
(%) (%) (%) sample
BMI not measured 249 6,96,488 449 2,65424 304 961912
Waist Circumference
Normal (women: (<80 cm); men (<94 cm)) 15.6 78,375 7.6 391,157 89 4,69,532
Increased risk of metabolic complications 385 10,851 176 2,66,096 184 276,947
(women: (>80 cm); men (>94 cm))
Not measured 249 6,96,384 449 2,65378 304 961,762
Random Blood Glucose Level
Normal (<140 mg/dl) 200 6,56,638 17.2 7,88,905 18.5 14,45,543
High (> 140 mg/dl) 40.3 1,11,570 40.1 111,794 40.2 2,23,364
Not measured 786 17,402 694 21,932 733 39,334

Note* Including those who do not belong to any caste/tribe, or have chosen not to respond

The prevalence of hypertension is found to be high-
est in Sikkim (37.9%), followed by Punjab (34.2%), Goa
(33.6%), Kerala (31.1%), Arunachal Pradesh (28.9%),
Telangana (28.6%), NCT of Delhi (28.0%), Manipur
(28.0%), Andaman & Nicobar Islands (27.3%), Karnataka
(27.2%). (Fig. 1)

On the other hand, the proportion of the population
suffering from hypertension is relatively low in states
such as Rajasthan (16.5%), followed by Dadra & Nagar
Haveli and Daman & Diu (16.8%), Bihar (17%), Ladakh
(18.6%), Uttar Pradesh (19.9%), JTharkhand (19.9%), West
Bengal (20.2%), Gujarat (20.2%), Meghalaya (20.3%),
Assam (20.4%). (Fig. 1)

The findings highlighted that the prevalence of hyper-
tension is higher in men than women in most states
and UTs, except in West Bengal, Gujarat and Jammu
and Kashmir. The gender difference in the prevalence
of hypertension is highest in Manipur (Men 33.6%,
Women 23.2%), followed by Uttarakhand (Men 32.3%,
Women 23%), NCT of Delhi (Men 32.8%, Women 24.1%),
Arunachal Pradesh (Men 33.2%, Women 24.9%), Puduch-
erry (Men 30.1%, Women 22.8%). (Figs. 2 and 3)

Predictors of hypertension from background
characteristics

Table 3 reveals that, after adjusting the sociodemo-
graphic characteristics and behavioural risk factors, the
predictors of hypertension among the background char-
acteristics for men, women and overall persons. It has
been statistically evident that the independent variable
such as increasing age (a person of age 60 years or over
is ten times more [OR: 8.97 (CI: 8.83-9.12)] likely to have
hypertension compared to a person of age 15 to 29 years).
The same pattern of the likelihood of hypertension is
found in both men [OR: 7.41 (CI: 7.25-7.58)] and women
[OR: 8.83 (CI: 8.57-9.10)]. However, women aged 60 or
over are more likely hypertensive than men of the same
age.

A person residing in a rural area is slightly less likely to
have hypertension than one in an urban area [OR: 0.95
(CI: 0.94-0.96)]. Almost the same observation has been
found in both men [OR: 0.96 (CI: 0.94-0.97)] and women
[OR: 0.94 (CI: 0.93-0.96)].

A statistically significant finding observes that, when
compared to the Northern person, the person residing
in Central [OR: 1.05 (CI: 1.04—1.07)], North-eastern [OR:
1.06 (CL 1.03-1.09)], or Southern [OR: 1.16 (CI: 1.14—
1.17)] region are more likely to have hypertension, and
the person residing in Eastern [OR: 0.91 (CI: 0.89-0.92)],
or Western [OR: 0.95 (CIL: 0.94—0.97)] region have less
likely to have hypertension. A similar pattern has been
observed for both men and women.

A person belonging to a Muslim [OR: 1.04 (CI: 1.02—
1.05)] and a person from other than Hindu or Muslim
[OR: 1.18 (CI: 1.16-1.20)] religions are more likely to
have hypertension than a person from the Hindu religion.
The same observation has been found in men [Others
men; OR: 1.20 (CI: 1.18-1.23)] and women [Muslim: OR:
1.10 (CL: 1.08-1.12), Others: OR: 1.18 (CI: 1.15-1.21)].

There is enough evidence to conclude that when com-
paring the person who does not belong to any caste or
tribe, the SCs [OR: 0.94 (CI: 0.93-0.95)] and OBCs [OR:
0.91 (CIL: 0.90-0.92)] are less likely to have hypertension.
However, STs are slightly more likely [OR: 1.04 (CI: 1.03—
1.06)] to have hypertension. The finding is the same for
men and women.

It has been significantly observed that men whose
marital status is others are less likely [OR: 0.85 (CIL: 0.83—
0.86)] to have hypertension than currently married men.
Nevertheless, women whose marital status is others are
more likely [OR: 1.10 (CI: 1.09-1.12)] to have hyperten-
sion than currently married women.

Level of education, when comparing non-literates, it
has been significantly found that men with a higher level
of education have a higher chance [OR: 1.16 (CI: 1.13—
1.19)] of having hypertension. Nevertheless, women with
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Table 2 Prevalence of hypertension among men and women age 15 and over, according to state/union territory, India, 2019-21

Men Women Overall
State code State Name Prevalence of Weighted Prevalence of Weighted Prevalence of Weight-
hypertension (%) sample hypertension (%) sample hypertension (%) ed

sample

- India 24.1 785611 21.2 9,22,631 22.6 17,08,241

1 Jammu & Kashmir 21.8 4,221 223 5334 22.1 9,555

2 Himachal Pradesh 244 4,786 222 5,820 23.2 10,606

3 Punjab 379 17,093 31.1 19,628 34.2 36,721

4 Chandigarh 29.8 418 252 579 27.1 997

5 Uttarakhand 323 5,307 230 7338 269 12,645

6 Haryana 253 15,976 21.0 18,133 23.0 34,109

7 NCT of Delhi 328 10,580 24.1 12,686 28.0 23,266

8 Rajasthan 17.9 49,200 153 57,232 16.5 1,06/431

9 Uttar Pradesh 21.8 1,20,851 183 1,47,465 199 268,317

10 Bihar 184 59,480 159 80,176 17.0 1,39,657

" Sikkim 414 336 346 374 379 710

12 Arunachal Pradesh 33.2 683 249 730 289 1,413

13 Nagaland 29.5 682 237 730 26.5 1412

14 Manipur 336 1,469 232 1,719 28.0 3,187

15 Mizoram 250 768 17.8 806 21.3 1,574

16 Tripura 23.1 2,731 211 2972 220 5,702

17 Meghalaya 21.8 1,635 189 1,881 203 3,516

18 Assam 21.2 18,488 19.7 20,849 204 39,337

19 West Bengal 20.1 58,123 20.2 66,542 20.2 1,24,665

20 Jharkhand 224 20,732 17.7 24,540 19.9 45,272

21 Odisha 256 27,723 223 33,843 23.8 61,566

22 Chhattisgarh 276 21432 235 23,156 255 44,589

23 Madhya Pradesh 22.5 48,164 204 53,621 214 1,01,785

24 Guijarat 20.1 45,240 203 46,424 202 91,664

25 Dadra & Nagar Haveliand ~ 17.2 275 16.4 262 16.8 537

Daman & Diu

27 Maharashtra 241 79,139 22.7 86,757 234 1,65,896

28 Andhra Pradesh 29.2 33,584 254 38,992 272 72,576

29 Karnataka 286 38,901 260 45,642 27.2 84,542

30 Goa 359 454 320 655 336 1,110

31 Lakshadweep 249 49 24.7 64 24.8 113

32 Kerala 323 21,898 30.1 28,555 311 50,452

33 Tamil Nadu 30.1 54,849 24.8 64,821 272 1,19,670

34 Puducherry 30.1 849 228 1,021 26.1 1,870

35 Andaman & Nicobar 29.7 275 249 279 273 554

Islands
36 Telangana 315 19,127 26.1 22,894 286 42,021
37 Ladakh 19.9 93 17.5 109 18.6 202

a higher level of education have a lesser chance [OR: 0.72
(CI: 0.70-0.74)] of having hypertension.

It has been significant enough to conclude that both
men and women of the richest wealth index are more
likely [Men: OR: 1.43 (CI: 1.40-1.47) Women: OR 1.23
(CI: 1.20-1.26)] to have hypertension than both of the
poorest.

Men and women who consume tobacco are signifi-
cantly more likely to have hypertension in crude analy-
sis; however, after the influence of other predictors
in multivariate analysis, the result shows a negative

association. Although, men [OR: 1.28 (CI: 1.26-1.30)]
and women [OR: 1.17 (CI: 1.12-1.22)] who drink alcohol
are significantly more likely to have hypertension than
non-drinkers.

There is statistically enough evidence to conclude that,
when compared with persons with a normal BMI, the
persons whose BMI is Thin are less likely [OR: 0.80 (CL:
0.78-0.82)] to have hypertension both in men [OR: 0.67
(CI: 0.62-0.72)] and women [OR: 0.86 (CI: 0.84-0.89)].
Overweight [OR: 1.55 (CI: 1.52-1.58)] and Obese [OR:
2.12 (CI: 2.07-2.18)] persons are more likely to have
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Table 3 Binary logistics regression for the association of hypertension and sociodemographic characteristics and behavioural risk

factors, India, 2019-21

Background Men Women Overall
characteristics Crude OR (95% Adjusted OR Crude OR (95% Cl) Adjusted OR Crude OR (95% Cl) Adjusted OR
(d)} (95% Cl) (95% Cl) (95% ClI)
Age of Household
Member
15-29° 1 1 1 1 1 1
30-44 3.04%** (2.99-3.09) 2.49*** 3.61%*%* (354-3.68)  2.77***(2.72-2.83) 3.27***(3.23-331)  2.85***(2.8-2.89)
(2.43-2.54)
45-59 5.74%%* (5.65-5.84)  4.48%** 10.23%** 542%%%(5.29-556) 7.62***(752-7.71)  554*** (545-562)
(4.38-4.58) (10.05-10.43)
60 and over 9.20%** (9.04-9.36) 7.41%** 20.82%** 8.83*** (857-9.10) 13.77*** 8.97*** (8.83-9.12)
(7.25-7.58) (2042-21.22) (13.59-13.94)
Type of Place of
Residence
Urban® 1 1 1 1 1 1
Rural 0.82%**(0.81-0.83)  0.96*** 0.83*%*(0.82-0.84)  0.94***(0.93-0.96) 0.82*** (0.82-0.83)  0.95*** (0.94-0.96)
(0.94-0.97)

Region of Residence

North®
Central
East

Northeast
West

South

Religion of The
Household Head

Hindu®
Muslim
Others

1
0.89%** (0.87-0.90)
0.79***(0.78-0.81)

0.91***(0.88-0.94)
0.89*** (0.87-0.91)

1.30%** (1.28-1.32)

1
0.87***(0.86-0.89)
1.38*** (1.35-1.41)

Caste/Tribe of The Household Head

None of them®

Schedule Caste (SC)

Schedule Tribe (ST)

Other Backward
Classes (OBC)

Current Marital
Status

Married®
Others

1
0.83%**(0.82-0.85)

0.81*%%(0.79-0.82)

0.88*** (0.87-0.89)

1
0.35*** (0.34-0.35)

Highest Educational Level Attained

Non-literate®
Primary

Secondary
Higher

Wealth Index
Poorest®

1
0.97***(0.95-0.99)

0.68*** (0.67-0.69)

0.68*** (0.67-0.69)

1
1.03*(1.01-1.05)

0.84***
(0.82-0.85)

0.98 (0.95-1.01)

0.88%**
(0.86-0.90)

1.14%%%
(1.12-1.17)

1
0.97**(0.96-0.99)

1.20%%*
(1.18-1.23)

1
0.97%x*
(0.95-0.99)

1.04%%%
(1.02-1.07)

0.92%x
(0.91-0.93)

1

0.85%**
(0.83-0.86)

1

1.13%%%
(1.11-1.16)
1.15%%%
(1.13-1.17)
1.16%%*
(1.13-1.19)

1
0.93***(0.91-0.94)
0.88*** (0.87-0.9)

0.99 (0.96-1.02)
1.08*** (1.06-1.11)

1.36*** (1.34-1.39)

1
1.00 (0.98-1.01)
1.37%**(1.34-1.40)

1

0.77***(0.76-0.78)

0.78***(0.77-0.80)

0.85*** (0.84-0.86)

1
1.06*** (1.05-1.08)

1
0.80***(0.79-0.81)

0.38***(0.38-0.39)

0.28***(0.27-0.28)

1
1.09%** (1.06-1.11)
0.98* (0.96-1.00)

1.14%*%(1.10-1.18)
1.02* (1.00-1.05)

1.07%%(1.15-1.20)

1
1.10%%*(1.08-1.12)
1.18*% (1.15-1.21)

1

0.91%%%(0.89-0.92)

1.05*** (1.02-1.07)

0.89*** (0.88-0.91)

1
1.10%** (1.09-1.12)

1
1.10%** (1.08-1.12)

0.94*** (0.92-0.95)

0.72%%*(0.7-0.74)

1
0.91%%*(0.9-0.92)
0.84*** (0.83-0.85)

0.95%**(0.93-0.97)
0.99** (0.97-1.00)

1.33***(1.31-1.35)

1
0.94***(0.92-0.95)
1.38%** (1.36-1.40)

1

0.80%** (0.79-0.81)

0.80***(0.78-0.81)

0.87***(0.86-0.87)

1
0.65*** (0.64-0.65)

1
0.86*** (0.85-0.87)

0.52***(0.51-0.52)

0.47***(0.46-0.47)

1
1.05%**(1.04-1.07)
0.91*%%(0.89-0.92)

1.06*** (1.03-1.09)
0.95%%*(0.94-0.97)

1.16*** (1.14-1.17)

1
1.04***(1.02-1.05)
1.18**(1.16-1.20)

1

0.94*** (0.93-0.95)

1.04*** (1.03-1.06)

0.91***(0.9-0.92)

1
1.06%** (1.05-1.07)

1
1.05*** (1.04-1.07)

0.99* (0.98-1.00)

0.92***(0.9-0.93)




Mohammad and Bansod BMC Public Health

Table 3 (continued)

(2024) 24:2681

Page 13 of 17

Background Men Women Overall
characteristics Crude OR (95% Adjusted OR Crude OR (95% Cl) Adjusted OR Crude OR (95% Cl) Adjusted OR
q) (95% ClI) (95% ClI) (95% CI)
Poorer 1.08%** (1.06-1.10)  1.08*** (1.06-1.1) 1.04***(1.02-1.06)  1.04*** (1.02-1.06) 1.06*** (1.05-1.07)  1.07*** (1.05-1.08)
Middle 1.24%%% (1.22-1.27)  1.19** 1.18***(1.16-1.19) 113** (1.11-1.15)  1.21%*(1.19-1.22) 1.18***(1.16-1.19)
(1.17-1.22)
Richer 1.46%** (1.43-148) 1.33***(1.3-1.36) 1.28%** (1.26-1.3) 1.18%*%(1.15-1.2) 136" (1.35-1.38)  1.27***(1.25-1.29)
Richest 1.73%%*(1.70-1.76)  143*** (14-147) 1.45%**(1.43-147) 1.23%%*(1.2-1.26) 1.58%** (1.56-1.60) 1.34%** (1.32-1.37)
Smokes or Uses
Tobacco
No® 1 1 1 1 1 1
Yes 1.27%%*(1.25-1.28)  0.92*** 1.74%**(1.72-1.77) 099 (0.97-1.01) 143%%%(142-144)  0.91***(0.90-0.92)
(0.90-0.93)

Drinks Alcohol
No®
Yes

Body Mass Index
(BMl in kg/m2)

Normal (BMI
18.5-24.9) ©

Thin (BMI< 18.5)

Overweight (BMI
25.0-29.9)

Obese (BMI>30.0)

BMI not measured
Waist Circumference
Normal (women:
(<80 cm); men

(<94 cm)) ®

Increased risk of
metabolic compli-
cations (women:
(>80 cm); men
(>94 cm))

Not measured

Random Blood Glu-
cose Level

Normal (<140 mg/
dhe
High (> 140 mg/dl)

Not measured

Sample size (n)

1
1.48%%* (1.46-1.49)

0.46%** (0.43-0.49)

2.29%%%(2.20-2.39)

3.44*%* (3.20-3.69)

1.75%%(1.71-1.79)

2.59%%% (2.55-2.63)

9.90***
(9.76-10.04)

3.22%%%(3.18-3.27)

10.90***
(10.59-11.23)

785611

1
1.28%%%(1.26-1.3)

0.677%%*
(0.62-0.72)

1.46%**
(1.39-1.53)
1.83%%*
(1.68-1.99)

1.68%* (1.18-2.39)

1.51%%
(1.43-1.60)

0.69* (0.49-0.98)

1.67%%%
(1.65-1.70)
10.93%*
(10.51-11.36)

1
1.66%** (1.59-1.72)

0.60*** (0.58-0.61)

2.28***(2.24-2.33)

3.72*%% (3.63-3.81)

7.83%** (7.73-7.94)

3.39%** (3.25-3.54)

1.79%** (1.76-1.83)

2.70%** (2.67-2.74)

14.53*** (14-15.07)

922630

1
1.17%%%(1.12-1.22)

0.86*** (0.84-0.89)

1.49%** (1.46-1.52)

2.13%%%(2.07-2.19)

1.80%** (1.57-2.06)

1.34%%%(1.31-1.36)

1.19%* (1.04-1.37)

1.61%%% (1.59-1.64)

7.56%%* (7.31-7.81)

1
1.56%** (1.54-1.58)

0.57***(0.55-0.58)

2.28%**(2.24-2.32)

3.55%% (3.47-3.63)

3.82%*%*(3.78-3.86)

2.30%**(2.27-2.33)

445 (4.40-4.50)

2.97***(2.94-3.00)

12,16
(11.89-12.44)

17,08,241

1
1.26%** (1.24-1.28)

0.80*** (0.78-0.82)

1.55%** (1.52-1.58)

2.12%%%(2.07-2.18)

1.82%**(1.61-2.06)

1.16%%* (1.14-1.18)

0.98 (0.86-1.11)

1.65%** (1.64-1.67)

8.92*%%(8.70-9.15)

Note® - Reference category, OR - Odds Ratio, CI - Confidence Interval, *** p<0.01, ** p<0.05, * p<0.10

hypertension. However, obese women have a higher
chance of hypertension than obese men when compared
to persons with normal BMI of both men and women
separately. Men and women with a BMI of Overweight,
Obese and whose BMI is not measured are more likely to
have hypertension.

A statistically significant association is found with the
waist circumference; the persons with an increased risk

of metabolic complications are more likely [OR: 1.16 (CL:
1.14-1.18)] to have hypertension than those measured
as normal. Men and women who have an increased risk
of metabolic complications (more than 94 cm and 80 cm
of waist circumference among men and women, respec-
tively) are more likely [Men: OR: 1.51 (CI: 1.43-1.60)
Women: OR 1.34 (CI: 1.31-1.36)] to have hypertension
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when compared to the person who has measured as nor-
mal waist circumference.

Random blood glucose level is found to be a statistically
significant risk factor for hypertension. A person who
has a high (more than 140 mg/dl) blood glucose level is
more likely [OR: 1.65 (CI: 1.64-1.67)] to have hyperten-
sion compared to a person with a normal random blood
glucose level. A similar association is found for both men
[OR: 1.67 (CIL: 1.65-1.70)] and women [OR: 1.61 (CI:
1.59-1.64)].

Discussion

This study provides estimates of the prevalence of hyper-
tension across states in India. It examines socioeconomic
and risk factors associated with this condition, by explor-
ing the latest data from the fifth round (2019-21) of
NFHS. The hypertension prevalence is found to be 22.6%.
It is more prevalent in men (24.1%) than women (21.2%),
which is supported by the WHO estimate as the overall
prevalence of hypertension in India was 23.5% and gen-
der-specific prevalence was 24.2% and 22.7% among men
and women, respectively [22].

Men have a higher prevalence of hypertension than
women. Similarly, various studies came out with a higher
percentage of hypertension in men than women [23-25].
One of the possible explanations for this gender dispar-
ity in hypertension prevalence could be partially due to
biological sex differences and partially due to behavioural
risk factors like smoking, alcohol consumption, or physi-
cal activity. Other than that, women are more interested
in health care services utilization and also more fre-
quently report their poor health; therefore, they are more
likely to have better health [26, 27].

Age is found to be an important factor for hyperten-
sion. As age increases, so does the prevalence of hyper-
tension among both genders. Similar findings were
reported by a few other studies also, where advancing age
is positively related to hypertension [5, 24, 27-31]. The
aorta and arteries walls will be stiffened with increasing
age, and this contributes to the high prevalence of hyper-
tension in older age groups [3].

At the national level, the prevalence of hypertension
is found to be higher in urban areas in comparison with
rural areas. Although the prevalence of hypertension is
higher in urban areas compared to rural areas, the dif-
ference is narrowing. It indicates that hypertension
is spreading rapidly, even in rural populations. Stud-
ies found that the primary healthcare infrastructure in
rural areas predominantly addresses infectious diseases
and reproductive and child health, particularly in India,
leaving limited resources for the management of hyper-
tension. Consequently, individuals may need to seek
assistance from private healthcare providers to address
hypertension and its related conditions, potentially

Page 14 of 17

increasing their financial burdens [25, 30]. Urbanisation
also causes changes in dietary habits and decreased phys-
ical activity, leading to obesity and, ultimately, hyperten-
sion [3].

The finding of relatively lower hypertension prevalence
in poorer states is consistent with evidence from the lat-
est burden of disease study that classified these states as
having low epidemiological transition level [32].

In the present study, marital status, education, wealth
index, alcohol use, BMI, waist circumference and ran-
dom blood glucose level are significantly associated with
hypertension. Literacy level and being too rich are asso-
ciated with hypertension. The higher education level is
found to be correlated to hypertension, contrary to men
and women in the present study. Highly educated men
are more likely to be hypertensive, whereas highly edu-
cated women are less likely to be hypertensive. There are
a few studies also supported this finding [27, 33]. It could
be because higher education imparts better knowledge
and information about hypertension; subsequently, those
people with higher education had a healthier lifestyle.

According to a WHO report, cigarette use was the sec-
ond leading cause of death worldwide, and alcohol con-
sumption was the third leading risk factor in developed
countries [34]. This study indicated the positive associa-
tion between alcohol use and hypertension. Hyperten-
sion is found to be more prevalent in alcohol users, both
in men and women, as compared to non-users. Other
studies support this finding [23, 29, 31, 35, 36]. Surpris-
ingly, the use of tobacco is found to correlate with the risk
of hypertension negatively. While it is difficult to explain,
according to a study that examined the life-course impact
of smoking on hypertension, no statistically significant
relationship was found between smoking and the risk of
hypertension in the age group younger than 35, though
smoking was found to be significantly associated with
hypertension in the later ages [37].

This analysis revealed that being overweight or obese,
as measured by BMI, was a significant modifiable risk
factor for developing hypertension. In comparison to
normal subjects, overweight subjects had a twofold risk
of hypertension, and obese subjects had a nearly three-
fold risk. According to previous studies, there is a strong
correlation between increasing BMI and rising rates of
hypertension [3, 5, 14, 23, 25, 27-29, 31, 38]. One pos-
sible reason for the positive relationship between obesity
and hypertension is that increased weight increases heart
rate and vascular resistance of blood vessels [3].

It has been observed that a person with an increased
risk of metabolic complications (waist circumference
higher than 94 cm for men and 80 for women) has a
potentially higher risk of having hypertension. A simi-
lar finding was also observed in a few studies; it has
been found that there was a significant association with
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approximately twice the risk of hypertension [14, 15, 25,
38]. This result aligns with other research showing that
central obesity, as indicated by waist circumference, is
a strong predictor of high blood pressure. For instance,
a study explains that excess abdominal fat can lead to
stiffer arteries and insulin resistance, both of which can
raise blood pressure [39].

The random blood glucose level finding revealed that
the person with a high blood glucose level has a high
risk for hypertension. The association has been observed
according to the studies [3, 5, 15, 24, 37]. Elevated blood
glucose levels can cause hypertension through several
mechanisms, including damage to the blood vessels and
increased pressure on the heart, as discussed in previous
studies. In a study, it has been highlighted how the dual
burden of diabetes and hypertension is becoming a seri-
ous public health challenge in India [40]. Supporting this,
the Chennai Urban Rural Epidemiology Study (CURES)
reported that individuals with impaired glucose toler-
ance or diabetes have a significantly higher prevalence
of hypertension [38]. This suggests that the combination
of obesity, high glucose levels, and hypertension, often
referred to as metabolic syndrome, is increasingly com-
mon in India and poses a significant public health risk.

Limitations

The study has a few limitations. A cross-sectional design
limits the ability to establish causality between the identi-
fied risk factors and hypertension, allowing only for asso-
ciations to be determined. Potential confounders, despite
adjustments, may still influence observed associations.
Self-reported data on behaviours such as tobacco use
and alcohol consumption may introduce reporting bias,
particularly underreporting of tobacco use and alcohol-
ism among women, also in socially sensitive behaviours,
affecting the accuracy of the associations observed with
hypertension. The tobacco variable was highly influenced
by the “age” variable in the multivariable analysis, which
resulted in a negative association in the multivariable
analysis. Blood pressure measurements were obtained
for a large sample. Still, height and weight data were col-
lected for a smaller subset, which may introduce bias
when examining the relationship between BMI, waist
circumference and hypertension. These limitations high-
light the need for cautious interpretation of the results
and underscore areas for further longitudinal studies.

Conclusion

The prevalence of hypertension is rapidly increasing
in India. Currently, one in every fifth of individuals is
hypertensive in India, and nearly 50% of individuals aged
60 years and above have it. Age is the strongest non-
modifiable predictor of hypertension for both men and
women. However, ageing women have higher odds of
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hypertension than ageing men, and this distinction
becomes much clearer after their reproductive age (49
years or above). Furthermore, it is more prevalent in the
Southern part of the country. Hypertension is higher
among those who reside in urban areas, who are elderly,
who belong to a no-caste or other than Hindus and Mus-
lim religion, who are not currently married, who are
non-literate, who are in the richest wealth index, who
consume alcohol, who are overweight or obese, who are
at an increased risk of metabolic complications in waist
circumference measurement, and who have a high ran-
dom blood glucose level. Women with a higher education
level have less chance of having hypertension than men,
indicating that women’s education is essential for good
health. There is various background and risk factors have
been found to be responsible for an increase in hyperten-
sion. Obese women, based on BMI, have higher odds of
hypertension than men. However, hypertension preva-
lence is slightly higher among men who are overweight
or obese compared to women. The positive association
of hypertension with alcohol use, overweight, obesity,
increased waist circumference, and high blood glucose
levels emphasize the need for comprehensive public
health interventions that address these modifiable risk
factors. The policymakers must take this on a large scale,
in both urban and rural areas, as the rural-urban differ-
ences were small, implying that hypertension is spreading
very fast, even in the rural population. Existing interven-
tions should improve for better management of hyper-
tension. Policy measures should be taken to improve the
hazardous growing social pressures of survival respon-
sible for lifestyle changes such as healthier diets and
increased physical activity, along with regular monitoring
of these modifiable risk factors for both men and women,
which could have a significant influence on reducing the
growing burden of hypertension in India.
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