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Background & objectives: An increase in prevalence of hypertension has been observed in all ethnic 
groups in India. The objective of the present study was to estimate prevalence and determinants of 
hypertension among tribals and their awareness, treatment practices and risk behaviours in nine States 
of India.
Methods: A community based cross-sectional study adopting multistage random sampling procedure was 
carried out. About 120 Integrated Tribal Development Authority villages were selected randomly from 
each State. From each village, 40 households were covered randomly. All men and women ≥ 20 yr of age 
in the selected households were included for various investigations.  
Results: A total of 21141 men and 26260 women participated in the study. The prevalence of hypertension 
after age adjustment was 27.1 and 26.4 per cent 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%). The risk of 
hypertension was 6-8 times higher in elderly people and 2-3 times in 35-59 yr compared with 20-34 yr. 
Only <10 per cent of men and women were known hypertensives and more than half on treatment (55-
68%). Men with general and abdominal obesity were at 1.69 (CI: 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. Those using tobacco and consuming alcohol were at a higher risk of hypertension 
compared with the non users. 
Interpretation & conclusions: The study revealed high prevalence of hypertension among tribals in India. 
Age, literacy, physical activity, consumption of tobacco, alcohol and obesity were significantly associated 
with hypertension. Awareness and knowledge about hypertension and health seeking behaviour were low. 
Appropriate intervention strategies need to be adopted to increase awareness and treatment practices of 
hypertension among tribals. 
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	 Hypertension (HTN) is emerging as a public health 
problems in various ethnic groups in the developing 
countries like India1,2. prevalence of hypertension has 
been found to be increasing in epidemic proportions in 
urban, rural and tribal population of India3. High blood 
pressure (BP) is one of the most important modifiable 

risk factors for cardiovascular diseases, which accounts 
for one in every eight deaths world wide4.  Total deaths 
due to cardiovascular diseases were 9.1 million in 
developing countries and 1.5 million in India5. It has 
been predicted that by 2020, there would be 111 per 
cent increase in cardiovascular deaths in India. HTN is 
directly responsible for 57 per cent of all stroke deaths 
and 24 per cent of all coronary heart diseases (CHD) in 
India5. 

	 In analysis of worldwide data for the global burden 
of HTN, 21 per cent of Indian men and women were 
found to suffer from HTN6. Information on prevalence 
of hypertension is available for urban and rural 
population for many states in India, but the same is 
not available among tribals. Therefore, the present 
study was undertaken to assess the prevalence of 
hypertension, and knowledge, treatment practice and 
risk behaviours of tribal men and women ≥20 yr in nine 
major states in India during 2008-2009 by National 
Nutrition Monitoring Bureau (NNMB)7.

Material & Methods
Study design: It was a community based cross-sectional 
study carried out by the National Nutrition Monitoring 
Bureau (NNMB) by adopting multi-stage random 
sampling procedure. The study was carried out in 
120 Integrated Tribal Development Authority (ITDA) 
villages8 in nine states viz. Andhra Pradesh, Gujarat, 
Karnataka, Kerala, Maharashtra, Madhya Pradesh, 
Odisha, Tamil Nadu and West Bengal during 2007-
2008.

Selection of villages: Since it was a repeat survey, 
120 villages were covered in each state, therefore, 
90 villages were selected randomly from the list of 
villages already covered at baseline (1985-1987)9 and 
1st repeat survey (1998-1999)10, and the remaining 30 
villages were selected as new villages from the Census 
200111.

Selection of households: From each of the selected 
villages, 40 tribal households (HHs) were covered 
randomly. If more than one tribe was present in the 
selected village, total number of HHs in each tribe 
were enumerated and 40 HHs were covered based on 
the probability proportion to size (PPS) of HHs from 
each tribe residing in the selected village. 

Selection of subjects: All the available subjects at the 
time of survey in selected households were covered for 
personal profile, anthropometry, clinical examination 
and history of current morbidity. 24 h recall method 
of diet survey was carried out in one fourth of HHs 
covered for anthropometry using systematic random 
sampling procedure. All men and women ≥20 yr of 
age were covered for blood pressure measurement 
and information on knowledge and treatment practices 
about hypertension and diabetes. 

Sample size: an earlier study revealed that the overall 
prevalence of hypertension among the rural men and 
women (≥20 yr) was about 10 per cent12. Therefore, 
assuming the prevalence of hypertension among tribal 
population as 10 per cent, with 95% confidence interval 
and 20 per cent relative precision, with design effect of 
2, the sample size required for each gender was 1729 
(1730) in each state.

Knowledge & treatment practices about hypertension: 
Information on knowledge and treatment practices 
and risk behaviours was collected from all those 
men and women covered for measurement of blood 
pressure using pre-tested and validated questionnaire 
interviews.

Food and nutrient intakes: Food and nutrient intakes 
were assessed in one fourth households covered for 
socio-economic and anthropometry using systematic 
random sampling procedure.

Training and standardization of investigators: In 
each NNMB State, the team consisted of a medical 
officer, a social scientist, a nutritionist and a laboratory 
technician. All the teams of nine NNMB states were 
trained in various nutrition methodologies adopted in 
the present study and standardized them at National 
Institute of Nutrition (NIN), Hyderabad, for four weeks. 
Maximum care was taken to achieve inter- and intra-
individual variations at acceptable level. Continuous 
supervision, monitoring and data quality checks were 
also carried out by the scientists and technical staff from 
the Division of Community studies, NIN, Hyderabad. 

	 The NNMB Steering committee (constituted 
with public health specialists, biostatisticians, social 
scientists, nutritionists and physicians) approved the 
study protocol and reviewed its progress, quality of 
data collection and analysis. ethical clearance was 
obtained from Institutional Ethical Review Board, 
National Institute of Nutrition, Hyderabad. 



Data collection: The trained investigators collected 
information on socio-economic and demographic 
variables in all the selected HHs by using pretested 
and standardized questionnaires. Anthropometric 
variables such as weight (kg) nearest to 100 g, height 
(cm) nearest 0.2 cm, waist and hip circumference 
(cm) nearest 0.5 cm were measured using standard 
equipment and procedure13. Clinical examination 
was carried out to assess nutritional deficiency signs 
and history of current morbidity was collected in all 
individuals covered for anthropometry. Waist and hip 
circumferences were measured14. Three measurements 
of blood pressure at five minutes intervals in reclining 
position were taken by mercury sphygmomanometer 
in men and women ≥20 yr on all the available 
individuals at the time of survey to avoid selection bias. 
Information on awareness and practices, including risk 
behaviours like consumption of alcohol and tobacco 
use was collected using a pre-tested and validated 
in-depth interview questionnaire in all those covered 
for BP measurement. The subjects with high BP were 
counselled to restrict salt and fat intake in their diet and 
cesation of smoking and abstinence from alcohol and 
regular practices of physical activity, and were advised 
to contact the physician for confirmation of diagnosis 
and treatment, if required.  Diet survey was carried 
out by 24 h recall method15 to assess food and nutrient 
intakes of individuals by age, gender, physical activity 
and physiological status. The response rate was very 
good (96%) for collection of household information, 
while the response rate for coverage of individuals was 
lower (91%) as compared to HHs coverage. 

Statistical analysis: Various nutrient intakes were 
categorized in to tertiles as lowest, middle and 
highest. The data were entered into the computers 
and consistency checks were carried out and analysed 
using SPSS Window (19.0) version (SPSS, Inc., 
USA). the continuous variables followed normal 
distribution. Univariate analyses were carried wherever 
required. Hypertension or high BP is defined as mean 
systolic blood pressure (SBP) ≥140 mmHg and/or 
diastolic blood pressure (DBP) ≥90 mmHg as per the 
recommendations of Joint National Committee (JNC) 
VII or known hypertensives16. Average of three BP 
measurements was taken as current blood pressure. 
Since age standards for tribal population were not 
available, age standardized prevalence rates and means 
for SBP and DBP for all the states were computed 
using WHO age standards17.

	 Body mass index (BMI) <18.5 kg/m2 was classified 
as chronic energy deficiency (CED), 18.5-24.99 kg/ m2, 
categorized as normal, BMI ≥25-29.99 kg/m2 as 
overweight and ≥30 kg/m2 categorized as obese18.

	 Waist circumferences ≥102 cm in men and  
≥88 cm in women were classified as having abdominal 
obesity19. Waist hip ratios of ≥0.95 for men and ≥0.80 
for women were classified as having truncal obesity20. 
The average daily consumptions of various foods and 
nutrients were computed as described earlier21.

	 Mean group differences were evaluated by analysis 
of variance (ANOVA). The Pearson correlation 
coefficients were determined for age with BP levels. 
Associations between hypertension and socio-
economic, demographic variables and nutrient intakes 
at tertiles levels were tested by age adjusted odds ratio 
(OR). Stepwise logistic regression analysis was carried 
out between dependant (hypertension) and independent 
variables, and those found significant in bivariate 
analysis at p<0.05 were included in the logistic 
regression model and the main variables included in 
the model were socio-economic and demographic 
factors, obesity, nutrients and risk behaviours.

	 Household wealth was assessed using principal 
components analysis (PCA). The variables included in 
the factor analysis were household socio-demographic 
variables such as type of house, occupation, per capita 
income as quintiles, source of drinking water, type of 
fuel used for cooking, electricity connection and sanitary 
latrine that are related to wealth status. Each household 
asset for which information was collected, was assigned 
a weight or factor score generated through PSA. The 
resulting asset scores were standardized in relation to 
a standard normal distribution with a mean of ‘0’ and 
a standard deviation of ‘1’. The first component which 
explained most of the variance (23%) in the observed 
set of variables included type of house, per-capita 
income, sanitary latrine and electricity connection. 
This weighed the heaviest, was in positive direction 
and was expected to reflect an unobserved dimension, 
within the given model ‘wealth’22,23. The regression 
scores from the first component were used to create an 
index that was divided into quintiles and then grouped 
as highest 20 per cent, middle 40 per cent and lowest 
40 per cent24. 

Results

	 A total of 47,401 [men (44.6%) and women 
(55.4%)] 20 yr were covered in the study. The 
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coverage was not uniform for all the variables due to 
non-response; therefore, the number covered for each 
variable was marginally different. Age-wise mean and 
SD for SBP and DBP are provided in Table I. The age 
standardized mean SBP was 126.3 mmHg in men and 
126.2 mm Hg in women, while the age standardized 
mean DBP was 79.9 mmHg and 79.1 mmHg among 
men and women, respectively. The mean systolic BP 
significantly (p<0.001) increased with increase of age, 
117-120 mmHg at 20-30 yr and 144-145 mmHg at the 
age 80 yr and above. Regression analysis showed a 
significant association between BP and age. Regression 
coefficient (b) was significant in both the groups and 

showed that there was an increase in systolic BP by 
0.41 mmHg in men and by 0.55 mmHg in women, 
while in the diastolic BP by 0.18 mmHg in men and 
by 0.22 mmHg in women with every 10 yr increase in 
age. 

	 The age standardized prevalence of hypertension 
was 27.1 per cent in men and 26.4 per cent in women 
and increase in hypertension was observed with 
increase in age. Age adjusted state-wise prevalence of 
hypertension for men and women are provided in the 
figure. The prevalence of hypertension among men 
and women was higher in Odisha (50-54%) and Kerala 
(37-45%) and lowest in Gujarat (7-11%). As per the 

Table I. blood pressure levels (mm Hg) and prevalence of hypertension according to age and gender
Men

Age groups (yr) 20-29 30-39 40-49 50-59 60-69 70-79 ≥ 80 Pooled
n 4817 5943 4775 3066 1875 580 85 21141

Systolic BP
Mean 120.1 121.9 124.9 130.1 135.9 140.8 144.5 125.2

(126.3)
 SD 11.7 13.7 16.8 21.2 24.0 25.4 24.7 17.7
Median 120.0 120.6 122.0 127.3 132.0 138.6 140.3 122.0

r=0.31, b=0.41; p<0.001
Diastolic BP

Mean 76.3 78.9 80.8 82.5 83.1 83.2 83.8 79.8 (79.9)
SD 9.7 10.7 11.5 12.6 13.2 13.4 11.7 11.6
Median 76.6 79.3 80.0 81.3 81.3 81.0 84.0 80.0

r=0.21, b=0.18; p<0.001
Per cent HTN 12.3 19.2 26.6 36.6 45.1 52.7 61.2 25.2 (27.1) 

Women
n 6583 7743 6009 3479 1950 432 64 26260

Systolic BP
Mean 117.2 120.6 126.0 132.9 137.7 143.5 144.3 124.3 

(126.2)
SD 12.6 15.0 18.5 23.1 24.5 27.5 29.7 19.0
Median 116.7 120.0 122.6 129.3 133.3 140.0 144.0 120.6

r=0.37, b=0.55; p<0.001

Diastolic BP
Mean 74.8 77.6 80.2 82.6 82.3 83.4 84.7 78.6 (79.1)
SD 9.5 10.4 11.5 12.8 12.4 14.1 14.2 11.4
Median 74.0 78.0 80.0 81.3 80.6 82.0 84.0 78.6

r=0.25, b=0.22; p<0.001
Per cent HTN 8.8 16.5 27.0 39.7 47.3 54.1 60.9 23.0 (26.4)
BP, blood pressure; HTN,  hypertension; b, Regression coefficient 
Values in parentheses indicate WHO age adjusted means of blood pressure and prevalence of hypertension
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JNC VII criteria, about 42 and 39 per cent were pre-
hypertensive, 18 and 16 per cent in stage I hypertension 
and 8 and 7 per cent were in stage II hypertension 
among men and women, respectively. 

	 Age adjusted odds ratios with 95% confidence 
interval (CI) for hypertension and different variables 
are presented in Table II. The risk of hypertension was 
significantly (p<0.001) increased with increase of age, 
2.3-3.2 and 5.5-7.9 times higher in 35-59 yr and >60 
yr in men and women, respectively, compared with  
20-34 yr, and the risk of hypertension was significantly 
higher (P<0.05) among men (OR: 1.41) and women 
(OR: 1.10) who had education levels 9th standard and 
above compared with low literate and up to 8th standard 
only. Risk of hypertension was significantly higher 
(P<0.001) in those (both men and women) having 
sedentary lifestyle, using tobacco, and consuming 
alcohol (Table II). Risk of hypertension was observed 
to be significantly (p<0.05) higher after age adjustment 
among men and women whose nutrient intakes were 
in lower and middle tertiles, especially in case of 
protein, fats, and sugar and jaggery compared with 
those having higher intakes. The risk of hypertension 
was significantly (p<0.001) higher among overweight 
and obese men (OR: 1.69) and women (OR: 2.03), and 
those with abdominal (OR: men: 2.42; women: 2.35) 
and central obesity (OR: men: 1.78; women: 2.34) 
compared with normals.

	 odds ratios for hypertension were lower among 
individuals residing in joint families (OR: men: 
0.91; women: 0.88) and with higher family size (OR: 
women: 0.90). Similarly, the odds of hypertension 
was significantly lower among men and women, who 
had middle (OR: men: 0.59; women: 0.65) and higher 
levels (OR: men: 0.89) wealth index compared to lower 
wealth index individuals (Table II). 

	 Stepwise logistic regression analysis was carried 
out between socio-economic, demographic factors, 
risk behaviours and obesity as independent and 
hypertension as dependant variable, to know the 
determinants of hypertension (Table III). It was 
observed that the risk of hypertension was 2.20 (2.03-
2.38) and 5.28 (4.74-5.89) times higher among 35-
59 and ≥60 yr old men, respectively compared with  
20-35 yr. The risk of hypertension was 1.2 (1.07-
1.33) times higher among men, who had completed 
education 9th standard and above as compared to 
illiterate. Similarly, the odds of hypertension was 
higher (OR: 1.11 to 1.20) among men and women, who 
had possession of land. The odds of hypertension were 
lower among men and women with family size ≥4.

	 The risk of hypertension was 1.39 times (1.24-
1.56) higher among sedentary workers as compared to 
moderate or heavy workers. Overweight and obesity 

Fig. Age adjusted State-wise prevalence of hypertension among tribal men and women aged ≥20 yr in nine States of India.
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Table II. Odds ratios (OR) of hypertension with different variables of tribal men and women of ≥20 yr after age adjustment in nine 
states of India
Socio-economic and 
demographic particulars

Men Women
N OR, 95% CI N OR, 95% CI

Age groups (yr)
20-34 7618 1.0 10393 1.0
35-59 10983 2.33 (2.16-2.52)** 13421 3.21 (2.98-3.45)**

≥60 2540 5.46 (4.94-6.05)** 2446 7.90 (7.15-8.74)**

Type of family
Nuclear 14110 1.0 17560 1.0
Ext. Nuclear 3372 1.07 (0.93-1.17) 4959 1.0 (0.92-1.08)
Joint 3659 0.91 (0.83-0.99)* 3740 0.88 (0.80-0.96)*

Literacy status
Illiterate 11887 1.0 15263 1.0
≤8th standard 6725 1.16 (1.08-1.25)* 7946 0.97 (0.90-1.04)
≥9th standard 2490 1.41 (1.27-1.56)* 2995  1.10 (1.00-1.22)*

Family size (members)
1-4 10302 1.0 13369 1.0
>4 10838 0.99 (0.93-1.06) 12890 0.90 (0.84-0.95)***

Households wealth index
Lowest 8740 1.0 11019 1.0
Middle 7904 0.59 (0.55-0.64)* 9423 0.65 (0.61-0.71)*

Highest 4497 0.89 (0.81-0.97)* 5817 1.04 (0.96-1.16)
Land possession
No land 7258 1.0 9515 1.0
Possess land 13883 1.08 (1.01-1.6)* 16745 1.20 (1.12-1.28)***

Physical activity and lifestyle variables
Sedentary activity 1829 1.39 (1.25-1.55)*** 2748 1.42 (1.30-1.56)*** 
Moderate activity 19312 1.0 23512 1.0
Tobacco use
Yes 14285 1.37 (1.27-1.47) *** 8692 1.52 (1.43-1.62)*** 
 No 6855 1.0 17568 1.0
Alcohol consumption
Yes 12488 1.44 (1.35-1.55)*** 3629 1.75 (1.61-1.89)*** 
 No 8651 1.0 22630 1.0
No. of cigarettes /bidis/day
Nil 13551 1.0 24597 1.0
 ≤10 5303 0.85 (0.80-0.93)*** 1625 1.14 (1.02-1.28)* 
>10 2285 0.89 (0.80-0.99)* 37 1.76 (0.87-3.58)
Duration of smoking (yr)
Nil 13551 1.0 24597 1.0
≤ 10 3155 0.76 (0.68-0.84) 457 0.97 (0.76-1.24)
>10 4433 0.94 (0.87-1.02) 1205 1.21 (1.06-1.38) 

Contd...
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Socio-economic and 
demographic particulars

Men Women
N OR, 95% CI N OR, 95% CI

Frequency of tobacco chewing (times/day)

Nil 13158  1.0 20182 1.0 

≤10 7460 1.60 (1.50-1.71) 5908 1.51 (1.41-1.62)

>10 521 1.75 (1.44-2.12) 169 1.61 (1.16-2.23)

Duration of tobacco chewing (yr)

Nil 13158 1.0 20182 1.0 

<10 4330 1.45 (1.33-1.58) 3089 1.33 (1.22-1.46)

≥10 3651 1.78 (1.64-1.93) 2988 1.70 (1.56-1.85)

Energy

Lower tertile 1007 1.13 (0.95-1.35) 3180 0.95 (0.82-1.11)

Middle tertile 1501 1.10 (0.94-1.28) 2709 1.04 (1.23-1.66)*

Higher tertile 2459 1.0 1727 1.0

Protein

Lower tertile 1654 1.52 (1.28-1.80)* 2544 1.48 (1.28-1.71)*

Middle tertile 1656 1.32 (1.11-1.57)* 2526 1.43 (1.23-1.66)

Higher tertile 1657 1.0 2546 1.0

Fats

Lower tertile 1518 1.73 (1.46-2.04)* 2580 2.14 (1.84-2.50)*

Middle tertile 1569 1.38 (1.16-1.63)* 2718 1.59 (1.36-1.86)*

Higher tertile 1880 1.0 2318 1.0

Sugar & Jaggery

Lower tertile 1754 1.12 (0.96-1.30) 2404 1.34 (1.17-1.53)*

Middle tertile 1311 0.63 (0.53-0.76)* 2016 0.74 (0.64-0.87)

Higher tertile 1902 1.0 3196 1.0

Salt

Lower tertile 1647 1.10 (0.95-1.27) 2603 1.22 (1.07-1.38)*

Middle tertile 1675 1.14 (0.92-1.41) 2468 1.02 (0.80-1.29)

Higher tertile 1645 1.0 2545 1.0

Body mass index (kg/m2)

Normal 11968 1.0 12327 1.0

CED 8475 0.66 (0.61-0.70)*** 12838 0.69 (0.65-0.74)

Overweight & obesity 639 1.69 (1.43-2.01)*** 1026 2.03 (1.77-2.33)***

Waist circumference (cm)

Normal 20606 1.0 23075 1.0

Abdominal obesity 501 2.42 (2.01-2.91)*** 1891 2.35 (2.12-2.60)

Waist hip ratio

Normal 12959 1.0 6671 1.0

Central obesity 8031 1.78 (1.67-1.90)*** 18187  1.34 (1.24-1.45)***

P values *<0.05, **<0.01, ***<0.001; CED, chronic energy deficiency
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Table III. Stepwise logistic regression model of hypertension with different variables 
Socio-economic particulars OR 95% CI

Men
Age groups (yr) 20-34 1.0

35-59 2.20 2.03-2.38
≥60 5.28 4.74-5.89

Family size (members) 1-4 1.0
≥5 0.94 0.87-1.0

Literacy status Illiterate 1.0
1st-8th standard 1.08 1.00-1.16
9th and above 1.20 1.07-1.33

Land possessions No land 1.0
Possess land 1.11 1.03-1.19

Physical activity Sedentary 1.39 1.24-1.56
Moderate/Heavy 1.0

Body mass index (kg/m2) <18.5 0.72 0.67-0.78
18.5-24.9 1.0
≥25 1.47 1.23-1.77

Waist: hip ratio ≥0.95 1.59 1.45-1.74
<0.95 1.0

Tobacco use Yes 1.64 1.51-1.80
Alcohol consumption Yes 1.37 1.27-1.48

Women
Age groups (yr) 20-34 1.0

35-59 2.59 2.39-2.79
≥60 5.91 5.29-6.59

Type of family Nuclear 1.0
Extended nuclear 1.21 1.11-1.32
Joint 1.12 1.01-1.24

Family size (members) 1-4 1.0
≥5 0.79 0.74-0.85

Physical activity Sedentary 1.43 1.30-1.58
Moderate/Heavy 1.0

Land possessions No land 1.0
Possess land 1.20 1.12-1.28

Waist circumference (cm) ≥88 1.86 1.49-2.33
<88 1

Body mass index (kg/m2) <18.5 0.71 0.66-0.76
18.5-24.9 1.0
≥25 1.79 1.52-2.11

Waist: hip ratio ≥0.80 1.20 1.11-1.30
<0.80 1.0

Tobacco use Yes 1.64 1.53-1.76
Alcohol consumption Yes 1.73 1.58-1.88
All variables were significant at 0.05 level
OR, odds ratios; CI, confidence intervals
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(BMI ≥25 kg/m2) had 1.47 times (1.23-1.77) higher 
risk of hypertension in men and 1.79 times (1.52-2.11) 
in women compared with normal individuals, while 
central obesity (waist: hip ratio ≥0.95) was 1.59 times 
(1.45-1.74) higher in men and 1.20 (1.11-1.30) times 
higher in women compared with normal men and 
women, respectively. risk of hypertension was 1.64 
times higher in men and women who used tobacco 
compared with non-users. Risk of hypertension 
was 1.37 times higher in men and 1.73 times in 
women consuming alcohol compared with non users  
(Table III). 

	 Of the 27 per cent men and 26 per cent women 
currently suffering from hypertension (after age 
adjustment), only 5 per cent men and 9 per cent women 
knew their hypertensive status and the proportion 
increased with increase in age, 14.2 per cent (20-34 yr) 
to 50.6 per cent (≥ 65 yr). Among known hypertensive, 

55 per cent and 68 per cent women were on treatment 
and the proportion increased with increase in age, 33.3 
per cent (20-34 yr) to 84 per cent (≥65 yr). Education 
levels were inversely associated with the hypertension. 
However, known hypertensive were more educated 
men and women compared to illiterates (Table IV).

Discussion

	 The present study was carried out in 47401 tribal 
men and women from nine major states in India. In 
general, there was a high prevalence of hypertension in 
Indian tribal men and women and there were variations 
in the prevalence of hypertension among the states. 
The important risk factors for the hypertension were 
age, higher education, substance abuse and sedentary 
lifestyle. 

	 The present study revealed high prevalence of 
hypertension among tribal men and women as has 

Table IV. History of awareness and practices about hypertension among men and women aged ≥20 yr
Variables n Suffering 

from 
hypertension

95% CI Known 
history of 
hypertension

95% CI On treatment 95% CI

Men
20-34 7618 1080 (14.2) 13.4-150 12 (1.1) 0.5-1.7 4 (33.3) 6.6-60.0
35-49 7915 1932 (24.4) 22.5-26.3 83 (4.3) 34.5-5.2 46 (55.4) 41.7-66.1
50-64 4085 1560 (38.2) 35.8-40.6 143 (9.2) 7.8-10.6 107 (74.8) 67.7-81.9
≥ 65 1521 769 (50.6) 48.1-53.1 106 (13.8) 11.4-16.2 89 (84.0) 77.0-91.0
Total 21139 5341 (25.3) 24.7-25.9 344 (6.5) 5.8-7.2 246 (71.5) 66.7-76.3
Age standardized
prevalence*

- 27.1 - 5.4 - 55.1

Women
20-34 10393 1119 (10.8) 10.2-14.4 48 (4.3) 3.1-5.5 25 (52.1) 38.0-66.2
35-49 9942 2364 (23.8) 23.0-24.6 215 (9.1) 7.9-10.3 154 (71.6) 65.6-77.6
50-64 4618 1899 (41.1) 39.7-24.6 235 (12.4) 10.9-13.9 188 (80.0) 74.9-85.1
≥ 65 1306 678 (51.9) 49.2-54.6 110 (16.2) 13.4-19.0 93 (84.5) 77.7-91.3
Total 26259 6060 (23.1) 22.6-23.6 608 (10.0) 9.2-10.8 460 (75.6) 72.2-79.0
Age standardized
prevalence*

26.4 8.9 67.9

Education (Gender pooled)
Illiterate 27242 6768 (24.8)a 24.3-25.3 454 (6.7) a 6.1-7.3 330 (72.7) 68.6-76.8
1st-8th standard 14671 3343 (22.7)b 22.0-23.4 336 (10.1) b 9.1-11.1 255 (75.9) 71.3-80.4
9th standard & above 5485 1290 (23.5) b 22.4-24.6 162 (12.6)c 10.8-14.4 121 (74.7) 68.0-81.4
P value 0.001 0.001
Values in parentheses denote percentage
*WHO age standards used (Source: Ref. 17)
Variation in superscripts indicates significance (P<0.05) of proportions across educational groups
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been observed among Indian tribal1, rural2,25 and urban 
population12. It also revealed that the awareness and 
treatment seeking behaviour among these population 
groups were poor and risk behaviours like consumption 
of alcohol and tobacco use were also high. High 
prevalence of hypertension has been reported in 
urban population in India earlier26. High prevalence 
of hypertension has been observed in other countries 
in South East Asia region (22-45%)27, Latin American 
cities (9-47%)28, Asia Pacific Region (5-47%)29, Sub 
Saharan Africans (19-38%)30 and it was lower in 
South African adults (10.4%)31. The prevalence of 
hypertension was higher in the states of Kerala and 
Odisha as was seen in other studies32,33. Prevalence of 
hypertension increased with age and was higher among 
elderly population; similar observation was reported in 
other studies24,34,35. 

	 Even though 26-27 per cent of subjects were 
suffering from hypertension, only 5-9 per cent of 
them were aware of their hypertension status. Among 
the known hypertensives, about two thirds were on 
treatment. The awareness level was low among young 
adults and it increased with increase in age. Low rates 
of awareness among the population may be due to high 
rate of illiteracy. 

	 The high prevalence of hypertension among young 
adults is an indication for the healthcare providers to 
implement educational and preventive strategies to 
reduce the burden of hypertension in the society. High 
prevalence of hypertension among elderly population 
is a serious concern and it is an independent risk 
factor for cardiovascular diseases, stroke, end-stage 
renal and peripheral vascular disease36. Epidemiologic 
studies have shown conflicting results on association 
between hypertension and intakes of various 
nutrients like protein37,38 and carbohydrates37,39. The 
positive association between carbohydrate intake and 
hypertension may be due to high glycaemic index 
for carbohydrates40. In the present study, a high risk 
of hypertension was observed among the individuals 
whose nutrient (protein, fats and sugar & jaggery) 
intakes were in lower tertiles. This could be attributed 
to lower intake of majority of nutrients as compared to 
the recommended dietary allowances (RDA)41. 

	 Multivariate regression analysis showed that age, 
education, HH wealth index, tobacco use, alcohol 
consumption, high BMI, abdominal and truncal 
obesity as risk factors for hypertension among tribal 
men and women in India. Higher risk of hypertension 
among illiterate tribal women was similar with findings 

reported by other studies37-42. Although no significant 
association was observed between socio-economic 
status and hypertension in the present study, an earlier 
study has reported significant association between 
hypertension and low socioeconomic status43.

	 The study had several limitations. It was carried 
out only in nine major Indian states; however, major 
tribal groups of North Eastern region were not covered 
in the present study. Generally, tribals consume foods 
like wild tubers and flowers, for which information is 
not available in nutrition composition tables. Thus, 
information of these foods was not reflected in the 
consumption of various nutrients. 

	 In conclusion, prevalence of hypertension was 
high among tribal men and women in India, especially 
in the states of Kerala and Odisha. The prevalence 
of hypertension was higher among elderly people, 
illiterates, and tobacco and alcohol consumers. The low 
levels of awareness on hypertension and poor health 
seeking behaviours of tribals necessitate initiation of 
appropriate medical and social interventions. This would 
be useful for the prevention and control of cardiovascular 
morbidity and mortality in the community.
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