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ABSTRACT: BACKGROUND: Uncontrolled Hypertension is an established risk factor for development of vascular diseases. 

Prevalence varies in different communities and as such no such study has been conducted systematically in rural people living 

in Tripura. The objective of this study was to determine the prevalence, awareness, and control of Hypertension in the 

community. 

METHODOLOGY: Population based survey was done in four villages of Tripura. Blood pressure and Anthropometric 

measurements were done in all subjects >18 yrs of age. Subjects were classified as hypertensive using JNC VII criteria or those 

on anti -hypertensive drugs. A total of 1600 subjects were examined. 

RESULTS: The prevalence of hypertension in rural population was 23.1% (370/1600) and this was higher in men. The overall 

prevalence of hypertension, stage 1 hypertension and stage 2 hypertension were 31.1%, 58.3% and 42.6% respectively. The 

hypertensive subjects were older and had significantly higher body-mass index compared to the normotensive group. 

Of these 370 subjects, only 29.3% (108/370) were known hypertensives and only 55 subjects (50.9%) were under anti-

hypertensive therapy. Out of these 55 individuals only 24 (43.6%) had blood pressure under control. 

CONCLUSION: This study shows that prevalence of hypertension was higher than national average and the awareness and 

control of hypertension is still inadequate in rural population of Tripura. This study reinforces the need to urgently address the 

problem of hypertension in our state with established approaches to public and individual health. 
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INTRODUCTION: Hypertension (HTN) is an emerging 

public health problem due to its high prevalence and 

association with cardiovascular and overall morbidity and 

mortality. A recent estimate indicates that more than 25% 

of the world’s adult population i.e. one billion had 

Hypertension in 2000, which is likely to increase to almost 

30% i.e. 1.56 billion by 2025.1 This high prevalence of 

hypertension contributes to the current pandemic of 

cardiovascular diseases which accounts for almost 30% of 

all deaths globally.1 

Subjects with hypertension have a two-fold higher risk of 

developing Coronary Artery Disease (CAD), four times higher 

risk of congestive heart failure and seven times higher risk 

of cerebrovascular disease and stroke compared to 

normotensive subjects.2  

 

 

Hypertension is directly responsible for 57% of all stroke 

deaths and 24% of all CAD deaths in India.3 

In an analysis of world wide data for the global burden 

of HTN, 20.6% of Indian men and 20.9% of Indian women 

were suffering from HTN in 2005.1 

The rates of HTN in percentage are projected to go up 

to 22.9% and 23.6% for Indian men & women respectively 

in 2025. Recent studies from India have shown the 

prevalence of HTN to be 25% in Urban and 10% in rural 

people in India.4-5 However, a multicentre study from India 

has shown that only about 25.6% of treated patients had 

their BP under control.6 

Studies from different parts of India have shown upward 

trend in the prevalence of HTN with some region specific 

variation. Despite the fact that, it is the developing world 

that is and will be facing the epidemic of Hypertension and 

other chronic diseases, data on Hypertension from Tripura, 

a hilly state of North-Eastern region of India is limited. 

Hence, the present study has been designed to determine 

the prevalence of HTN along with awareness and control of 

HTN in rural population of Tripura. 

 

MATERIALS AND METHODS: Tripura is one of the 8 

states of north-eastern region of India, comprising of 8 

districts with total population of 44 lakhs amongst which 
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30% belongs to tribal community. Our study was a 

population based study. The survey was conducted in four 

different rural areas of West Tripura comprising both tribal 

and non-tribal population. The protocol for the study was 

approved by the Institutional Ethics Committee and written 

informed consent was obtained from all the study 

participants. People of these villages are of lower middle to 

poor socio-economic background surviving on agriculture 

and small scale business. 

Prior advertisement was given through local leaders and 

posters about the dates of survey. A team of six doctors 

conducted the study on holidays in the different villages. 

Blood pressure was recorded in the sitting position in the 

right arm to the nearest 2 mmHg with a Mercury 

Sphygmomanometer. Two readings were taken 5 minutes 

apart and the mean of the two was taken as the blood 

pressure. 

Anthropometric measurements including weight, height, 

waist and hip measurements were obtained using 

standardized technique. Stature was measured by a 

Anthropometer to nearest 0.1 cm and weight was measured 

using spring portable spring weighing machine with least 

count of 0.5 kg, in light clothing and without studies. 

Hypertension was diagnosed in all subjects who reported 

to be known hypertensive and were under anti-hypertensive 

medication and/or had Systolic Blood Pressure (SBP) of 140 

mmHg or greater and/or Diastolic Blood Pressure (DBP) of 

90 mmHg or greater using JNC- VII criteria.7 

Normal BP was defined as <120/80, Pre-hypertension as 

Systolic 120-139 or Diastolic 80-89 mm of Hg, Stage-1 

Hypertension as Systolic 140-159 or Diastolic 90-99mm of 

Hg, Stage-2 Hypertension as Systolic 160 or Diastolic 

100mm of Hg. 

Controlled Hypertension was defined as those who were 

on treatment and had a BP of <140/90mmHg. 

 

OBESITY: Generalized obesity was defined using the new 

WHO Asia pacific guidelines.8 i.e BMI>25Kg/m2 and 

abdominal obesity as waist circumference >90cm for men 

and >80 cm for women. 

Information was also collected from each subject 

through a validated questionnaire administered by the 

trained staff regarding age, sex, occupation, diet, family 

history of hypertension, addiction, past history of any 

examination of blood pressure and awareness of being a 

hypertensive. These questionnaires were verified by the 

doctors. All subjects of 18 years of age or more and those 

who were already on anti-hypertensive medication were 

included in the study. Subjects not willing to give consent 

and those who are acutely ill were excluded from the study. 

 

STATISTICAL ANALYSIS: Data obtained were computed 

on Microsoft Excel 2010 and statistical analyses were done 

using SPSS PC+4.0.1 version. Prevalence of hypertension, 

pre-hypertension and normotension were expressed as 

percentages. Continuous data are expressed as mean±SD, 

and independent test was used to compare means. 

Categorical data are expressed as proportions and chi 

square test was used to compare proportions. Statistical 

significance was accepted at less than the 0.05 level. 

 

RESULTS: In our study a total of 1600 adults were screened 

in four villages. Detailed demographic data of the study 

subjects is shown in Table 1. Of the total participants, 370 

individuals (23.1%) had hypertension and this was higher in 

men than women. The hypertensive subjects were older 

(p<0.001) and had significantly higher body-mass index 

(p<0.001) compared to the normotensive group. Smoking 

rates and total pack-years of smoking were higher among 

the hypertensive group compared to the normotensive 

group. However, there was no significant difference in 

alcohol consumption between the two groups. 

 

Variable 
Hypertensive  

subjects 
(n=370) 

Normotensive  
subjects 

(n=1230) 

p  
value 

Age (yrs) 56±14 40±11 <0.001 

Male n (%) 196 (52.9%) 627 (50.9%) NS 

BMI 
(kg/m2) 

24.1±4.4 21.3±4.0 <0.001 

Waist 
circumferen

ce (cm) 
89.6±10.3 81.1±11.5 <0.001 

Hip 
circumferen

ce (cm) 
96.7±8.9 92.5±8.3 <0.001 

Systolic BP 
(mmHg) 

144±15 118±12 <0.001 

Diastolic BP 
(mmHg) 

91±11 74±9 <0.001 

Smoking 92 (24.9%) 110 (8.9%) <0.001 

Pack-years 
of smoking 

21.3±13.2 14.4±11.2 <0.001 

Alcohol 22 (5.9%) 98 (8%) NS 

Table 1: Clinical and Demographic Characteristics 
of Hypertensive and Normotensive Subjects 

 

Data were expressed as mean + SD. 

* Statistically significant at p<0.05, 

* NS:- Non-significant. 

 

The overall prevalence of pre-hypertension, stage 1 

hypertension and stage 2 hypertension were 31.1%, 58.3% 

and 42.6% respectively (Table 2). Isolated Systolic 

hypertension was seen in 87 individuals (5.4%). With 

increasing age, there was an increase in the prevalence of 

hypertension (p <0.001) and known hypertensive subjects 

(p <0.001). 
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Age  (Yrs) N Normal BP 
Hypertensive 

Pre-HTN 
Total Grade I Grade II 

Total Subject 1600 732 (45.7%) 370 (23.1%) 216 (58.3%) 154 (41.6%) 498 (31.1%) 

<30 317 (19.8%) 225 (70.9%) 45 (14.1%) 35 (77.7%) 10 (22.2%) 47 (14.8%) 

30-39 361 (22.5%) 234 (64.8%) 64 (17.7%) 37 (57.8%) 27 (42.1%) 63 (17.5%) 

40-49 307 (19.2%) 162 (52.8%) 67 (21.8%) 42 (62.6%) 25 (37.3%) 78 (25.4%) 

50-59 241 (15.0%) 101 (41.9%) 66 (27.4%) 31 (46.9%) 35 (53.0%) 74 (30.7%) 

60-69 162 (10.1%) 62 (38.3%) 63 (38.8%) 34 (53.9%) 29 (46.0%) 37 (22.8%) 

70-79 78 (4.9%) 31 (39.7%) 39 (50%) 18 (46.2%) 21 (53.8%) 8 (10.2%) 

>80 34 (2.1%) 13 (38.2%) 18 (52.9%) 7 (38.9%) 11 (61.1%) 3 (8.8%) 

Table 2 : Age-wise distribution of hypertension and prehypertension in the community. 

 

N Number of individual. 
 

Age-stratified prevalence of hypertension and the 

distribution of Systolic and Diastolic hypertension is 

presented in Table 3. There was a steady age-related rise in 

hypertension in our study. Gender-wise prevalence of 

hypertension is presented in Table 4. No significant 

difference was found in the prevalence of hypertension or 

control between males and females. 

 

Age Group N 

Systolic blood 

pressure 

Mean (±SD) 

Diastolic 

blood 

pressure 

Mean (±SD) 

<30years 317 118.8±11.6 79.6±8.1 

30-39years 361 121.4±13.3 80.4±9.7 

40-49years 307 128.7±13.1 82.6±10.2 

50-59years 241 130.6±15.2 84±10.3 

60-69years 162 134.3±16.4 85±11.9 

70-79years 78 137.2±16.1 86.2±11.0 

>80years 34 142.4±13.2 88±11.2 

Table 3: Age-group wise distribution of systolic 

and diastolic blood pressure among study 

population (N-1600) 
 

The prevalence of self-reported hypertension was 6.7% 

(108 individuals). Thus only 108/370 (29.2%) had known 

hypertension which means that 70.8% had undiagnosed 

hypertension. Of the 108 known hypertensive subjects 55 

(50.9%) were under treatment for hypertension. Of these 

55 individuals, only 24 (43.6%) had blood pressure under 

control i.e. (<140/90), which represents 6.4% of the total 

hypertensive group (Table 4). 

 

 Male Female 

N 823 777 

Overall hypertensives 
 n (%) 

203 (24.7) 
167 

(21.5) 

Self-reported hypertensives 
n (%) 

62 (30.5) 
46 

(27.5) 

Treated hypertensives  
n (%) 

24 (38.7) 
31 

(67.4) 

Controlled hypertensives 
 n (%) 

11 (45.8) 
13 

(41.9) 

Table 4: Gender wise prevalence of Hypertension and 
relationship to control 

 

Numbers in parenthesis are percentages. 

Table 5 depicts the prevalence of hypertension in the two 

ethnic groups. The overall prevalence of hypertension, 

awareness and treatment was significantly higher among the 

non-tribal subjects compared to the tribal subjects. 

 

 Tribal Non-Tribal 

N 562 1038 

Overall hypertensives n (%) 89 (15.8) 281 (27.1)* 

Self-reported hypertensives n (%) 11 (12.3) 123 (43.8)* 

Treated hypertensives n (%) 5 (45.4) 79 (64.2) 

Controlled hypertensives n (%) 3 (60) 44 (55.7) 

Table 5: Prevalence of Hypertension and relationship to 

control in ethnic groups 

 

DISCUSSION: An epidemiological shift in the prevalence of 

HTN in developing country as compared to developed 

country has been observed. Despite the rising trend of HTN 

throughout India, there is a scarcity of reliable community 

based epidemiological data on prevalence of hypertension in 

Tripura. 

The various studies have shown the prevalence of HTN 

among urban population ranging from 1.24% in 1949 to 

36.4% in 2003 and for rural people from 1.99% in 1958 to 

21.4% in 1994.9-10 The pooled prevalence of HTN for rural 

Indian population in East India, West India, North India and 

South India are 31.7%, 18.1%, 14.5% and 21.1% 

respectively.11 To the best of our knowledge this is the first 

community based study on prevalence, awareness and 

control of HTN in the rural people of hilly Tripura. 

Our study has shown an overall prevalence of 

hypertension to be 23.1% in rural population of Tripura. This 

finding is in tune with a similar study by Gupta, et al10 

reporting 21.1% prevalence of HTN in rural India. Bhardwaj, 

et al12 in their study also found the prevalence of HTN to be 

35.8% in rural community of Himachal Pradesh. However, a 

more recent study has shown the prevalence of 

hypertension to be 10% in rural people of India.3,13 This 

varying prevalence of HTN from one region to another was 

because of difference in sample sizes, age group, cut-off 

blood pressure for HTN and ethnicity. 

Systolic and Diastolic blood pressure increased with age 

steadily from youngest to the oldest in our study showing 

dependence of HTN with advancing age. Similar observation 

was also made in several other studies.14-15 Correlation 
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analyses between BMI and HTN showed a significant 

positive relation and BMI as a strong predictor of blood 

pressure. 

Overall awareness of HTN in our study was 6.7%, which 

is really alarming and less than half of the hypertensives had 

their blood pressure under control. Such a low level of 

awareness and control is of serious concern as HTN is one 

of the most important causes of pre-mature deaths 

worldwide. 

Our study also has shown that a sizable proportion of 

subjects suffer from pre-hypertension and out of them 

14.8% are quite young, below the age of 30 years. This is 

very important, since the chance to progress to HTN is high 

in this group. Incidentally, previous studies have shown 

increasing prevalence of coronary artery among young in 

India.16 

HTN was found to be more prevalent in the non-tribal 

population compared to the tribes. This could be partly be 

explained by higher physical activity by the tribes while 

maintaining their livelihood in the hilly terrains. However, the 

extremely low level of awareness in them is probably 

because of residence at outreach places away from health 

care facilities, lack of overall awareness and socio-economic 

background. However our study shows that, although 

traditional people around the world were believed to have 

low blood pressure than other ethnic groups, there is a rising 

trend of HTN in the tribes because of the changing socio-

economic environment. 

In view of these findings, urgent steps to improve health 

education and health promotion (specifically on modifiable 

risk factors and awareness of BP) measures have to be made 

by the policy makers on a large scale. Existing interventions 

should look at incorporating multi-component and multilevel 

approaches for better managing BP among rural population 

of Tripura, as current rates for awareness, treatment of BP, 

and control of BP among those on treatment are very low. 

In conclusion, this study highlights the need for regular 

screening coupled with educational program to detect and 

optimally treat HTN in this community. 
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