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Strengths and limitations of this study

 ► First epidemiological study to provide estimates on 
prevalence of hypertension at national, state and 
district level.

 ► Multivariate analysis identified the key drivers of 
hypertension.

 ► The use of cross- sectional data that does not allow 
for exploration of causal pathways underlying the 
reported associations.

 ► The role of behavioural risk factors such as low fruit 
and vegetable intake and physical inactivity could 
not be explored in this analysis.

 ► Findings are limited to the persons aged between 
15 and 49.

AbStrACt
Objectives This is the first attempt to provide estimates 
on the prevalence of hypertension at the national, state 
and district level, a prerequisite for designing effective 
interventions. Besides, the study aims to identify the risk 
factors of hypertension.
Design We analysed cross- sectional survey data from the 
fourth round (2015–2016) of National Family Health Survey 
(NFHS). NFHS was conducted between January 2015 
and December 2016, gathering information on a range 
of indicators including blood pressure. The age adjusted 
prevalence of hypertension was calculated for state 
comparison, while multilevel logistic regression analysis 
was done to assess the correlates of hypertension.
Setting and participants India (2015–2016; n=811 917) 
aged 15–49.
Primary and secondary outcome measures The 
primary outcome is hypertension, which has been defined 
as systolic blood pressure ≥140 mm Hg and/or diastolic 
blood pressure ≥90 mm Hg.
results The age- adjusted prevalence of hypertension 
in India was 11.3% (95% CI 11.16% to 11.43%) among 
persons aged between 15 and 49 and was four percentage 
points higher among males 13.8% (95% CI 13.46% to 
14.19%) than among females 10.9% (95% CI 10.79% to 
11.06%). Persons in the urban location (12.5%, 95% CI 
12.25% to 12.80%) had a marginally higher prevalence 
than persons in rural location (10.6%, 95% CI 10.50% 
to 10.78%). The proportion of population suffering from 
hypertension varied greatly between states, with a 
prevalence of 8.2% (95% CI 7.58% to 8.85%) in Kerala to 
20.3% (95% CI 18.81% to 21.77%) in Sikkim. Advancing 
age, obesity/overweight, male sex, socioeconomic status 
and consumption of alcohol were found to be the major 
predictors of hypertension.
Conclusions Hypertension prevalence is now becoming 
more concentrated among the poor. Policy measures 
should be taken to improve the hazardous working 
conditions and growing social pressures of survival 
responsible for ‘life- style’ changes such as consumption of 
high calorie food and alcohol.

IntrODuCtIOn
Hypertension is the single largest contributor 
to the avoidable deaths and diseases in India. 
It is a leading risk factor for cardiovascular 
disease, which accounted for 23% of total 
deaths and 32% of adult deaths in 2010–2013.1 

India has committed to take an array of 
actions to meet the Sustainable Development 
Goals (SDG) target of reducing premature 
mortality from non- communicable diseases 
(NCDs) by one- third by 2030. However, much 
of the success in meeting this target hinges 
on its ability to check the rise of hyperten-
sion. The Global Burden of Hypertension 
study has highlighted that of the global 
burden of 212 million Disability- Adjusted 
Life Years (DALYs) related to hypertension, 
18% occurred in India in 2015.2 The burden 
of hypertension in India is expected to rise 
considerably in the coming years due to rapid 
environmental and ‘life- style’ changes that 
emanate from hazardous working conditions 
and growing social pressures of survival.3 4

Monitoring and evaluation for SDG
It is, therefore, imperative that blood pressure 
trends are monitored to evaluate the progress 
that the country makes vis-à-vis the SDG goal 
of reduction in NCD mortality. To do that, 
data on hypertension are needed so that 
stakeholders can design appropriate inter-
ventions and evaluate national programmes 
aimed at effectively addressing hypertension 
and associated NCDs. But there was a paucity 
of reliable information on the status of hyper-
tension in India. As a result, to assess the 
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magnitude of this problem, policy makers had to rely on 
community studies or surveys that provided self- reported 
data on hypertension.5–8 Further, data from small studies 
were extrapolated to obtain national level estimate on 
hypertension.9 Although these studies were helpful and 
used as a key resource in the arsenal of health policy 
makers, in the absence of active surveillance or data from 
population based surveys, policy makers are unable to 
determine the true burden of hypertension in India.

The recent health surveys have measured blood pres-
sure, providing an opportunity to explore the trends in 
prevalence of hypertension both at the national, sub- 
national (state) and district level. Given the heteroge-
neity in the demographic and socioeconomic conditions 
across states in India, it is very likely that there would be 
considerable inter- state variations in hypertension preva-
lence.9 Moreover, the socioeconomic disparities are wide-
spread even within the state. Hence, estimates at the state 
and district levels are required for policy formulation, 
setting intervention priorities and to evaluate national 
programmes. This study is the first in India to provide 
estimates on the prevalence of hypertension at the 
national level and for each state, district, and by rural and 
urban areas and individual characteristics such as age, 
sex and economic status using the most recent large- scale 
survey data. Aside from providing estimates on hyperten-
sion prevalence, an attempt was also made to identify the 
correlates of hypertension.

MethODS
Data
This study is based on the data from the fourth wave 
of National Family Health Survey (NFHS), which is 
the Indian version of Demographic and Health Survey 
carried out periodically in over 90 countries across the 
globe. NFHS 4 was conducted under the stewardship of 
the Ministry of Health and Family Welfare (MOH&FW) 
and led by International Institute for Population Sciences. 
The survey was a collaborative effort of 14 research organ-
isations, including three Population Research Centres 
(under MOH&FW). ICF International provided technical 
assistance at all stages of NFHS project. NFHS 4 began on 
20 January 2015 and ended on 4 December 2016. The 
survey was conducted across all 29 states and 7 union 
territories (UTs) in India. The survey is representative not 
only at the national and state level but also at the district 
level.

NFHS adopted a 2- 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 at the first stage and subsequently, picking 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 collec-
tion team made up to three visits in case no body was 

present in the chosen household or any eligible member 
was not available at the time of the household visit.

The household- level questionnaire of NFHS covered 
the details on possession of 33 assets and access to certain 
utilities. The information on assets and utilisation of 
utilities were used for constructing wealth index, which 
reflects the standard of living of households. The wealth 
index categorises households into five wealth quintiles: 
‘poorest’, ‘poor’, ‘middle’, ‘rich’ and richest. In NFHS, 
the Biomarker Questionnaire collected details on height, 
weight and haemoglobin for children, and measure-
ments of height, weight, haemoglobin, blood pressure 
and random blood glucose for women aged 15–49 and 
men aged 15–54. The different age ranges for men and 
women were chosen, considering the average spousal age 
gap of 5 years in India. The survey used same question-
naires, field procedures and procedures for biomarker 
measurements across the country to ensure compara-
bility across states and to ensure the highest possible data 
quality. The response rate for BP measurements was 97% 
among women and 92% among men. Apart from taking 
BP measurements, all participants irrespective of their BP 
were asked, ‘Were you told on two or more different occa-
sions 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 question, ‘To 
lower your blood pressure, are you taking a prescribed 
medicine?’

The analysis was restricted to women and men aged 
15–49, after excluding men aged 49–54 (n=8618) to 
ensure an equal age range among women and men. 
Missing values (n=32 268) were also excluded from the 
analysis. Data were weighted prior to analysis.

ethics approval
The study is based on an anonymous publicly available 
data set with no identifiable information on the survey 
participants; therefore, no ethics statement is required 
for this work.

Statistical analysis
Hypertension was considered as the outcome variable of 
this study. Three blood pressure readings were taken in 
NFHS. The first measurement was discarded and then, 
based on the average of second and third readings of 
blood pressure, it was decided whether a participant was 
hypertensive or not. Hypertension was defined as systolic 
blood pressure of at least 140 mm Hg or diastolic blood 
pressure of at least 90 mm Hg. The definition was based 
on the criteria given by WHO and American Heart Asso-
ciation.10 In addition, an individual is classified as having 
hypertension if she/he is currently taking antihyperten-
sive medication to lower his or her blood pressure. To 
make the prevalence of hypertension comparable, age 
adjusted prevalence rates were calculated for all states, 
UTs and districts using the direct standardisation method. 
The national population, as per 2011 Census, was used as a 
reference population for carrying out the standardisation 
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technique. To understand how hypertension prevalence 
varies by socioeconomic status (SES), the wealth index 
was converted into a dichotomous variable; where the 
bottom 60% that is, ‘poorest’, ‘poor’ and ‘middle’ were 
combined into one group (low SES), the remaining two 
categories were clubbed into the other category (high 
SES). Besides conducting bivariate analyses, multilevel 
(first level: individual; second level: district; third level: 
state) logistic regression model with random intercepts 
and fixed slopes was employed to calculate multilevel ORs 
with corresponding 95% CI.

Dependent variable
Hypertension for persons aged between 15 and 49. The 
dichotomous variable, hypertension, was defined as 
1=hypertensive, else=0.

explanatory variables
Predictors were selected based on their effects on 
hypertension.

Sociodemographic variables
Age, sex, marital status, caste (Indian society is mainly 
divided into four castes within the framework of the 
Hindu caste system. The castes used to be classified 
according to occupation. Historically, many sub- castes 
have faced discrimination, deprivation and social exclu-
sion on account of their assigned ‘low- status’. Recog-
nising the marginalisation of certain communities and 
socioeconomic differences among different population 
groups, the constitution of India categorised the Indian 
population into four major groups: scheduled tribe (ST), 
scheduled caste (SC), other backward class (OBC) and 
General. ST is the most socio- economically disadvantaged 
group, followed by the SC and OBC and together they 
comprise 69% of India’s population, with SC at 19.7%, 
ST at 8.5% and OBC at 41.1%), education, place of resi-
dence, wealth status. Besides sociodemographic variables, 
we included body mass index, tobacco use and alcohol 
consumption as proxy for behavioural risk factors. The 
education categories are defined based on number of 
years of education completed by an individual: 0 year as 
‘no education’; 1–5 years as ‘primary education’; 6–12 
years as ‘secondary education’; and more than 12 years 
of educational attainment categorised as ‘higher studies’.

All statistical analyses were performed using STATA 
V.14.

Patient and public involvement
No patients or public were involved in the conception, 
design and planning of this study.

reSultS
Sample characteristics
As seen in table 1, of the total 779 649 persons who 
participated in the survey, a little more than half of them 
(51.3%) were aged between 15 and 29 years. It is worth 
noting that as per India’s census, the median age was 24 

years in 2011. Nearly 13% of men and 27% of women 
never went to school. Further, 13% of both sexes attended 
school only up to primary level. Almost 64% of men and 
73% of women were currently married. A third of the 
study population were urban residents and a quarter of 
them were either overweight or obese. Around 48% of 
men were users of some form of tobacco as compared 
with 10% of women. The gap between men’s and women’s 
tobacco use is not unusual. It is in consonance with results 
of other nationally representative household surveys. For 
instance, as per Global Adult Tobacco Survey (2016–
2017), 19% of men and 2% of women smoke tobacco in 
India.11 It may be pointed out that traditionally tobacco 
usage is significantly higher in males than in females in 
the Indian sub- continent. This could be attributed to 
cultural disapproval, prohibiting women from smoking in 
India. Under- reporting of tobacco use by women is also 
partly responsible.

Like tobacco use, a significantly greater proportion of 
men (nearly 31%) reported consuming alcohol either 
almost every day, about once a week or less than once a 
week as compared with 2.5% among women.

Prevalence of hypertension at national, state and district level
Table 2 shows crude and age- adjusted prevalence of 
hypertension among persons aged 15–49 for the year 
2015–2016. The data reveal that the age- adjusted preva-
lence of hypertension in India was 11.3% and the preva-
lence was four percentage points higher in men (13.8%) 
than in women (10.9%). Hypertension prevalence was 
12.5% in urban, compared with 10.6% in rural location.

The results indicate that the age- adjusted prevalence of 
hypertension varied greatly between states and UTs, with 
a prevalence of 8.2% in Kerala to a prevalence of 20.2% 
in Sikkim (See figure 1 and online supplementary figure 
S1). Quite intriguingly, the prevalence of hypertension was 
highest in the north- eastern (NE) states, namely Sikkim 
(20.2%), Nagaland (17.6%), Assam (17.6%), Arunachal 
Pradesh (16.6%) and Tripura (15.4%). Further, hyper-
tension prevalence was very high in few non- NE states, 
namely Jammu and Kashmir (15.8%), Punjab (14.8%), 
Himachal Pradesh (14.8%) and Telangana (14.2%). On 
the other hand, proportion of population suffering from 
hypertension was relatively low in states such as Kerala 
(8.2%), Bihar (8.8%), Delhi (8.6%), Rajasthan (9.1%), 
Uttar Pradesh (9.6%) and Jharkhand (9.6%).

Figure 2 displays the inter- district variations in hyper-
tension prevalence. The proportion of hypertensive 
population varied tremendously, ranging between 3.5% 
in district Mahoba, Uttar Pradesh and 34.7% in district 
Dibang Valley, Arunachal Pradesh. The majority of the 
districts across the country recorded a high hypertension 
burden, with more than one- tenth of the persons aged 
15–49 hypertensive in 427 districts. Only 10 districts had 
hypertension levels below 5% and all of them except one 
were in the relatively less advanced states. Several districts 
with alarmingly high prevalence of hypertension were 
clustered across NE states. Five districts in Arunachal 
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Table 1 Characteristics of sample population by gender, National Family Health Survey, India, 2015–2016

Sample characteristics

Total Female Male

N % N % N %

Hypertension

  No 693 875 85.5 602 609 86.1 91 266 81.7

  Yes 85 774 10.6 69 889 10.0 15 885 14.2

  No response 32 268 4.0 27 765 4.0 4503 4.0

Age group

  15–19 144 277 17.8 125 282 17.9 18 995 17.0

  20–29 272 054 33.5 239 307 34.2 32 747 29.3

  30–39 215 796 26.6 187 459 26.8 28 337 25.4

  40–49 171 285 21.1 148 215 21.2 23 070 20.7

Marital status

  Not married 210 107 25.9 170 691 24.4 39 416 35.3

  Married 572 676 70.5 502 074 71.7 70 602 63.2

  Widow/separated/divorced 29 134 3.6 27 498 3.9 1636 1.5

Caste

  Others 165 234 20.4 142 244 20.3 22 990 20.6

  SC 146 969 18.1 126 804 18.1 20 165 18.1

  ST 147 737 18.2 127 661 18.2 20 076 18.0

  OBC 314 661 38.8 271 733 38.8 42 928 38.5

  No response 37 316 4.6 31 821 4.5 5495 4.9

Education

  No education 204 922 25.2 190 537 27.2 14 385 12.9

  Primary 109 102 13.4 94 563 13.5 14 539 13.0

  Secondary 401 720 49.5 336 381 48.0 65 339 58.5

  Higher 96 173 11.8 78 782 11.3 17 391 15.6

Place of residence

  Urban 237 105 29.2 202 358 28.9 34 747 31.1

  Rural 574 812 70.8 497 905 71.1 76 907 68.9

Wealth quintile

  Poorest 152 942 18.8 134 330 19.2 18 612 16.7

  Poorer 173 813 21.4 150 489 21.5 23 324 20.9

  Middle 171 866 21.2 147 612 21.1 24 254 21.7

  Richer 161 338 19.9 138 213 19.7 23 125 20.7

  Richest 151 958 18.7 129 619 18.5 22 339 20.0

BMI

  Normal (18.5–24.9) 488 801 60.2 418 369 59.7 70 432 63.1

  Overweight (25.0–29.9) 114 970 14.2 98 306 14.0 16 664 14.9

  Obese (>=30) 32 523 4.0 29 516 4.2 3007 2.7

  No response 175 623 21.6 154 072 22.0 21 551 19.3

Tobacco use

  No 670 194 82.5 615 197 87.9 54 997 49.3

  Yes 126 050 15.5 72 226 10.3 53 824 48.2

  No response 15 673 1.9 12 840 1.8 2833 2.5

Alcohol consumption

  Never drinks 744 838 91.7 670 364 95.7 74 474 66.7

Continued
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Sample characteristics

Total Female Male

N % N % N %

  Almost every day 6898 0.8 2172 0.3 4726 4.2

  About once a week 20 939 2.6 6674 1.0 14 265 12.8

  Less than once a week 23 569 2.9 8213 1.2 15 356 13.8

  No response 15 673 1.9 12 840 1.8 2833 2.5

Total 811 917 100 700 263 100 111 654 100

BMI, body mass index; OBC, other backward class; SC, scheduled caste; ST, scheduled tribe.

Table 1 Continued

Table 2 Prevalence of hypertension in India, 2015–2016

Prevalence

Unadjusted Adjusted

% CI % CI

Overall 10.5 10.37 to 10.62 11.3 11.16 to 11.43

Male 14.3 13.97 to 14.70 13.8 13.46 to 14.19

Female 10.1 09.96 to 10.22 10.9 10.79 to 11.06

Rural 9.8 9.09 to 9.94 10.6 10.50 to 10.78

Urban 11.8 11.12 to 12.12 12.5 12.25 to 12.80 Figure 1 Prevalence of hypertension across states, India, 
2015–2016.

Pradesh, two districts in Punjab, one each in Sikkim, 
Assam and Andaman and Nicobar Islands were among 
the top ten districts with the highest levels of hyperten-
sion. The results revealed that at least one in every five 
persons aged between 15 and 49 were having hyperten-
sion in as many as 28 districts across India.

The findings highlighted that the prevalence of hyper-
tension was higher in men than in women in most states 
and UTs, except in Delhi, West Bengal, Meghalaya and 
Jammu and Kashmir (online supplementary figure 
S2). The sex difference in prevalence of hypertension 
was highest in Andaman and Nicobar Islands (12.4%), 
followed by Sikkim (8.4%), Himachal Pradesh (7.3%) 
and Manipur (7.2%). The results also suggest that, in 
general, the gender differentials were relatively smaller 
in low prevalence states than in high prevalence states. 
Figure 3 shows the prevalence of hypertension in rural 
and urban settings of all states. As shown in the earlier 
figure, the prevalence rate of hypertension was found to 
be higher in urban than in rural areas for most of the 
states. However, there were a few exceptions. The prev-
alence of hypertension was relatively higher among the 
rural folks than their urban counterparts in Punjab, Goa 
and Kerala. Another interesting pattern emerges while 
comparing the prevalence of hypertension between high 
and low SES categories within rural and urban areas of 
each of these states (online supplementary figure S3). 
The results suggest hypertension is no longer a disease 
of the rich. In fact, the distribution of the condition is 
changing, disproportionately affecting the economically 
disadvantaged in urban areas of the more developed 
states such as Punjab, Haryana, Jammu and Kashmir and 
most of the NE states. Furthermore, the phenomenon 

of higher prevalence of hypertension among the poor 
appears to be not limited to only urban setting. In rural 
areas of Chhattisgarh, Kerala and Mizoram, the burden 
of hypertension was relatively higher among people from 
lower socioeconomic groups than those from higher 
socioeconomic groups. Furthermore, the differences in 
prevalence of hypertension by low versus high SES cate-
gories were generally insignificant in urban areas of most 
states (<2 percentage points).

The weak association between GDP per capita of states 
and hypertension prevalence (online supplementary 
figure S4) is also the confirmation of the growing conver-
gence of rich–poor difference in the prevalence of hyper-
tension, particularly in the urban areas.

Sociodemographic differentials in prevalence
The bi- variate and multivariate analyses were carried out 
to understand the relative importance of socioeconomic 
and behavioural risk factors of hypertension. Since the 
bi- variate and multivariate analyses yielded very similar 
results, we are only presenting the findings of multivariate 
analysis here. Table 3 shows results for multilevel logistic 
regression of hypertension by its different covariates. 
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Figure 2 Prevalence of hypertension across districts, India, 
2015–2016.

Figure 3 Prevalence of hypertension by sector across 
selected states, 2015–2016.

Table 3 Results of multilevel logistic regression on 
hypertension, India, 2015–2016

OR P value 95% CI

Age group

  15–19 1

  20–29 1.86 0.000 1.77 to 1.96

  30–39 3.80 0.000 3.60 to 4.01

  40–49 6.71 0.000 6.36 to 7.09

Marital status

  Unmarried 1

  Married 1.08 0.000 1.04 to 1.12

  Widow/separated/divorced 1.19 0.000 1.13 to 1.25

Caste

  Others 1

  SC 0.98 0.214 0.96 to 1.01

  ST 1.02 0.312 0.98 to 1.06

  OBC 0.96 0.001 0.94 to 0.98

Education

  No education 1

  Primary 1.00 0.914 0.97 to 1.03

  Secondary 0.92 0.000 0.90 to 0.94

  Higher 0.81 0.000 0.78 to 0.84

Place of residence

  Urban

  Rural 0.96 0.001 0.94 to 0.98

Wealth status

  Poorest 1

  Poorer 1.08 0.000 1.04 to 1.11

  Middle 1.13 0.000 1.09 to 1.16

  Richer 1.22 0.000 1.18 to 1.26

  Richest 1.21 0.000 1.17 to 1.26

BMI

  Normal 1

  Overweight (25.0–29.9) 2.02 0.000 1.98 to 2.06

  Obese (>=30) 3.22 0.000 3.13 to 3.32

Tobacco use

  No

  Yes 1.01 0.395 0.99 to 1.04

Alcohol consumption

  Never drinks 1 1

  Almost every day 1.45 0.000 1.34 to 1.56

  About once a week 1.25 0.000 1.19 to 1.31

  Less than once a week 1.17 0.000 1.11 to 1.22

Random effect part

  Variance (SE)*

    State 0.066 0.000 0.04 to 0.11

    District 0.084 0.000 0.07 to 0.09

  MOR

Continued

Expectedly, age was found to be an important predictor 
of hypertension. The likelihood of being hypertensive 
increased significantly with age. ORs suggest that the risk 
of hypertension was 6.7 times higher in older age group 
(45–49 years) than in younger age group (15–19 years). 
The differences in prevalence probabilities between 
married, widowed and single were statistically signifi-
cant. Those who were widowed, separated and divorced 
were more likely to have hypertension than their single 
counterparts (OR=1.19; p<0.001). Interestingly, married 
persons were also found to be at greater risk of hyper-
tension than those who were never married or single 
(OR=1.08; p<0.001). Educational attainment seems to 
be inversely related with prevalence, though the effect of 
education was not significant among those who studied 
only up to primary level. But persons with secondary 
(OR=0.92; p<0.001) or higher education (OR=0.81; 
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OR P value 95% CI

    State 1.28

   District 1.32   

*Variance expressed in SE.
BMI, body mass index; MOR, median odds ratio; OBC, other 
backward class; SC, scheduled caste; SE, Standard error; ST, 
scheduled tribe.

Table 3 Continued

p<0.001) were less likely to be hypertensive as compared 
with those with no formal education.

We tried to understand whether economic status affects 
hypertension risk in people. The ORs suggest a positive 
association between economic status and hypertension.

Compared with those in poorest quintile, people from 
richest quintile were having considerably higher likeli-
hood of hypertension (0.21 percentage points). Place of 
residence was also found to be statistically significantly 
associated with hypertension. Those from rural areas 
(OR=0.96; p<0.01) were at a lower risk for hypertension. 
Caste differences in prevalence of hypertension were 
not much, except that persons belonging to OBC were 
less likely to have the condition (OR=0.96; p<0.001) as 
compared with those from others.

Overweight or obese persons were significantly more 
likely to suffer from hypertension (OR=2.02, p<0.001 
and OR=3.22, p<0.001, respectively). Alcohol consump-
tion was found to be positively related with hypertension; 
however, no statistically significant association was found 
between tobacco use and hypertension. Those who drank 
alcohol almost every day (OR=1.45; p<0.000), about once 
a week (OR=1.25; p<0.001) and less than once a week 
(OR=1.17; p<0.001) had a higher risk of hypertension 
than people without alcohol use habit.

We have explored the regional and sub- regional dispar-
ities in the prevalence of hypertension in India. Median 
odds ratio (MOR) indicates geographical heterogeneity in 
the prevalence of hypertension across India. Overall, the 
variation in the prevalence of hypertension was of greater 
magnitude at the district level (MOR=1.32; p<0.001) than 
at the state level (MOR=1.28; p<0.001). While the MOR 
was 1.28 and 1.32, ORs for most individual level char-
acteristics were relatively higher, suggesting that unex-
plained between- district and between- state variations 
are not as relevant as individual level characteristics for 
understanding the prevalence of hypertension.

DISCuSSIOn
This article provides estimates on the prevalence of 
hypertension across different geographical areas in India 
and examines socioeconomic and life- style factors asso-
ciated with this condition, by exploiting the latest data 
from the fourth round (2015–2016) of NFHS. Although 
some previous research has attempted to understand 
the burden of hypertension in India,9 12 13 to the best 

of our knowledge, this study is the first comprehensive 
assessment of hypertension prevalence using high- quality 
survey data of each state and district of India.

One of our key findings is that more than 11% of 
the population aged 15–49 in India are hypertensive. 
However, our estimate on the age- adjusted hypertension 
prevalence differs considerably from the reported crude 
prevalence (25%) in Geldsetzer et al’s (2018) study on 
hypertension. This discrepancy is arising mainly because 
our estimates of prevalence pertain to those aged 15–49 
while the said study provided estimates for adults aged 
18 or older. Besides the differences in age composition 
between two samples, several states and UTs were not 
covered in annual health survey (AHS) and district- 
level household survey (DLHS), which were used for 
assessing hypertension prevalence in Geldsetzer et al’s 
study. Furthermore, while the clinical and anthropo-
metric data for AHS were collected in 2014 (Although 
AHS was conducted during 2013–2014, the biomarker 
component, ie, Clinical, anthropometric and biological 
(CAB) data were collected only from a sub- sample of AHS 
in the year 2014. For details, see http://www. censusindia. 
gov. in/ 2011census/ hh- series/ HH- 2/ CAB- Introduction. 
pdf. In contrast, in DLHS, CAB tests were carried out in 
all selected households), DLHS was carried out between 
2012 and 2013. As a result, the pooled data may not 
provide true estimates of hypertension at the national 
level owing to inconsistencies between two surveys in 
terms of survey design, period of data collection (time 
gap) and non- inclusion of many states and UTs.

Hypertension was found to be more prevalent in men 
than in women. Although the prevalence of hyperten-
sion was relatively higher in urban than in rural areas 
at the national level, the rural–urban differences were 
small, implying that hypertension epidemic is spreading 
very fast even in the rural population. This has serious 
implications for the rural people. The public health 
system through primary health centres in rural areas is 
still focusing on infectious diseases, reproductive and 
child health and thus, has become too limited. So, people 
would have to rely on the private sector for the manage-
ment of hypertension and its associated diseases, which 
would substantially add to their financial strain.

Considerable inter- state and inter- district differences 
were found in the prevalence of hypertension. It was more 
common in NE states, Jammu and Kashmir, Himachal 
Pradesh, Punjab, and Telengana than in Kerala and less 
advanced states. The inter- state differentials might have 
been caused by the differences in risk exposure such 
as rising affluence, urbanisation, sedentary life style, 
changing dietary habits, obesity prevalence, social stress 
and possibly, genetic factors. The finding of relatively 
lower hypertension prevalence in poorer states is consis-
tent with evidence from the latest burden of disease study 
that classified these states as having low epidemiological 
transition level.14 But surprisingly, Kerala, where epidemi-
ologic transition is most advanced among all states, had 
recorded the lowest prevalence of hypertension. This may 
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be due to the non- inclusion of older persons in NFHS. 
It should be noted that Kerala has the highest propor-
tion of elderly population (13%) in India. However, more 
research is needed to pinpoint the reasons for low prev-
alence in Kerala. Interestingly, in NE states, despite their 
low per capita income, the prevalence was way higher 
than in states with much higher level of socioeconomic 
development. The higher burden of hypertension among 
the population of NE could be attributed to ethnicity and 
food habits.15 It may be noted that NE Indians belong to 
Mongoloid, whereas North Indians and South Indians 
are part of Indo- Aryan and Dravidian ethnic groups. 
Hypertension has emerged as a major epidemic in many 
districts. Examples include two districts of Arunachal 
Pradesh (part of NE India), where every third person was 
hypertensive and more than a fifth of the population had 
the condition in as many as 28 districts.

In majority of the states, hypertension prevalence was 
higher in urban than in rural areas, though the differ-
ence was not large and at times, insignificant. Further, 
in Goa, Punjab, Kerala and Nagaland, the prevalence 
of hypertension was observed to be higher in rural than 
in urban communities. Such narrowing differentials 
may be the result of the factors mentioned in a recent 
study conducted in Punjab. Tripathy and others (2016) 
reported that there was no rural–urban differential in 
terms of dietary practices and prevalence of overweight 
and obesity barring the fact that a markedly higher 
proportion of individuals from rural areas always/often 
add salt before/when eating as compared with those from 
urban areas.16

Another major finding was the weak link between 
economic growth (GDP per capita) and hypertension. 
Our study reveals that hypertension is affecting the people 
in more advanced and less advanced states alike. Further-
more, hypertension is not only affecting the affluent 
but is also widespread among the poor within states. 
Another salient finding is the increased proportion of 
poor suffering from hypertension in many states, particu-
larly in the urban areas. This actually confirms the trend 
seen in studies on NCD.17 More importantly, these find-
ings paint a disturbing pattern, indicating that it is just a 
matter of time when the less affluent segment of the popu-
lation in other states would also face a disproportionately 
higher burden of hypertension. The situation might have 
arisen due to factors such as the diffusion and adoption 
of ‘modern’ lifestyles (the changing dietary behaviour: 
smoking, drinking, unhealthy diets) across population 
groups (which is a result of urbanisation, aggressive push 
of junk food through advertising and marketing and 
related shifts in sociocultural practice), physical inactivity 
and high levels of depression and stress (linked to poverty 
and lack of equal opportunities).18 19 Our study corrob-
orates the earlier observations as the evidence point to 
urban residence, obesity, and alcohol use as some of the 
key drivers of the hypertension epidemic in India. These 
were also supported by previous research on hyperten-
sion in India.13 16 20 Surprisingly, use of tobacco was not 

found to increase the risk of hypertension. While it is 
difficult to explain why use of tobacco did not display 
statistically significant association with hypertension, one 
plausible reason could be the young population of our 
sample. According to a recent study which examined the 
life- course impact of smoking on hypertension, no statisti-
cally 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.6

Our study has several notable strengths. This is the first 
study that used the recently released NFHS data, which 
is based on a sample of households that is representative 
at the national, state and district levels, thereby, allowing 
us to provide estimates of the prevalence of hypertension 
across various geographical levels. Further, multivariate 
analysis identified the key drivers of hypertension in 
India.

Aside from the above mentioned strengths, the study 
has a few limitations, which merit discussion. The findings 
of this study are limited to the persons aged between 15 
and 49 in India. Further, NFHS provides cross- sectional 
data. This prevents exploration of causal pathways under-
lying the reported associations. We could not investigate 
the role of behavioural risk factors such as low fruit and 
vegetable intake and physical inactivity in this analysis due 
to the non- availability of such information in the data set.

COnCluSIOn
To conclude, hypertension epidemic is spreading alarm-
ingly in India across rural and urban populations. Disturb-
ingly, the hypertension prevalence is now becoming more 
concentrated among the poor in both urban and rural 
areas. This phenomenon of rising hypertension prev-
alence among the least resourceful people has serious 
social and economic implications for the country and 
warrants immediate policy interventions to prevent the 
catastrophe.21 22 The district wise estimates on this condi-
tion should be used to plan for localised interventions 
so that the prevalence could be brought down signifi-
cantly, which would help achieve the national target of 
25% relative reduction in the prevalence of hyperten-
sion by 2025.23 We recommend universal blood pressure 
screening for high prevalence districts to track the prog-
ress of interventions. However, when it comes to inter-
ventions, the emphasis should be on primary prevention 
of hypertension. Policy measures should be taken to 
improve hazardous working conditions of the poor and 
growing social pressures of survival responsible for ‘life- 
style’ changes such as consumption of high calorie food 
and alcohol. On the other hand, a diet rich in fruits and 
vegetables, regular physical activity and weight control 
should be promoted.
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