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ABSTRACT 

BACKGROUND 

Hypertension is a major public health problem in developing countries across the world, which is a leading cause of cardiovascular 

disorders worldwide. The prevalence of hypertension and its complications are increasing in developing countries due to economic 

development, changes in lifestyle and diet and increase in life expectancy. The prevalence will increase even further unless 

effective preventive measures are implemented. Epidemiological studies are urgently needed to assess the prevalence and risk 

factors contributing to Hypertension.  

The objectives of this study is to estimate the prevalence of hypertension among the outpatients attending a teaching hospital 

in Central Kerala, to assess the factors associated with hypertension and to determine co-existence of diabetes with hypertension.  

 

MATERIALS AND METHODS 

Cross-sectional study by administrating pre-tested semi-structured questionnaire to all the patients attending Outpatient 

Department of a Teaching Hospital of Central Kerala after getting their informed consent. Data was analysed to find association 

between Hypertension and risk factors using chi square test.  

 

RESULTS 

Among the 100 outpatients, 46 males and 54 females, 42 (42%) were pre-hypertensive and 30 (30%) were hypertensive. Among 

those with a sedentary lifestyle, 72.5% were hypertensive. Among the individuals who exercised regularly, only 4.1% were 

hypertensive when compared to those who did not exercise (54.9%) (p value 0.00). Of the smokers, 58.8% were hypertensive (p 

value 0.015) and also 73.3% of those who consumed alcohol. Among those with excessive salt intake, 46.2% were hypertensive (p 

value 0.001). In subjects who had a family history of hypertension, 48.9% were hypertensive (p value 0.001). Among the 

overweight subjects, 58.8% were hypertensive.  

 

CONCLUSION 

The prevalence of hypertension was 30% among the outpatients. Appropriate strategies are needed for prevention and control of  

hypertension to increase awareness about screening programmes and lifestyle modifications. 
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BACKGROUND 
High blood pressure is a major public health problem in 

developing countries across the world and is one of the most 

important modifiable risk factors for cardiovascular diseases. 
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As most of the urban areas have access to health facilities, 

the hidden mass of hypertension in that community can be 

detected and treated. However, the situation is reversed in 

rural areas in India, where a majority of the population have 

inadequate access to healthcare. Over half of the outpatient 

consultations are with indigenous and private practitioners, 

where regular screening for hypertension is not practiced.1 

Hypertension has been identified as the leading risk 

factor for mortality and ranked third as the cause of 

‘disability adjusted life years.’ The prevalence of hypertension 

and its complications are increasing nowadays due to factors 

like economic development, changes in lifestyle, diet and 

increase in life expectancy.2 
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Hypertension is an iceberg problem which remains silent, 

being generally asymptomatic during its clinical course. As it 

is hidden beneath an outwardly asymptomatic appearance, 

the disease does an immense harm to the body in the form of 

target organ damage; hence, WHO has named it the silent 

killer.3 

Studies have shown that the prevalence of hypertension 

is more among the urban communities than among rural. 

With poor detection, treatment and control and challenges of 

poor awareness and weak capacity for management, 

prevention programmes still remain the most cost effective 

option.4 

The World Health Organisation has finalised a set of 9 

voluntary global targets that would help in reducing Non-

Communicable Diseases (NCDs), particularly hypertension. 

The voluntary targets are reduction in premature mortality 

from NCDs by 25%, by 2020 by reducing intake of Alcohol 

and physical inactivity by 10% each and intake of salt 

(sodium) by 30%. This will reduce high blood pressure 

incidence by 25%. Use of tobacco is targeted to be brought 

down by 30% in addition to improving medicines, technology 

and counselling. Over 140 million people are believed to be 

suffering from high blood pressure in the country and the 

number is expected to cross 214 million in 2030. 

Hypertension is a major risk factor for cardiovascular 

diseases that killed 2.7 million people in 2004 and is expected 

to seize the life of over 4 million people by 2030. A WHO 

estimate in 2008 suggested 33% men and 32% women older 

than 25 yrs. had hypertension in India. As reported by World 

Health Organisation, hypertension is the 3rd killer disease 

accounting for 1 in every 8 deaths worldwide. It is directly 

responsible for 50% of all stroke deaths and 24% of all 

Coronary Heart Disease (CHD) deaths in India.5 

The aim of this study was to assess the prevalence of 

hypertension among adult outpatients of a Private Medical 

College in Central Kerala and to assess the associated factors. 

It will provide further information regarding the burden of 

hypertension and its risk factors to plan further screening 

and interventions. 

 

MATERIALS AND METHODS 

Approval was obtained from the Institutional Research 

Committee and Ethics Committee for the study. A cross-

sectional study using pre-tested semi-structured 

questionnaire was done. The study setting was a teaching 

hospital in Central Kerala and the study population was 100 

patients (Aged more than 12 years) at outpatient registration 

desk, who came to attend various outpatient departments 

and gave consent for examining and participating in the 

study. Study was conducted during the month of March 2016. 

After obtaining informed consent from the patients, blood 

pressure, height and weight were measured and body mass 

index was computed. 

BP was measured twice at 5 minutes interval in sitting 

position and averages of these readings were used for 

classification of Hypertension. 

Hypertension was classified as per Joint National 

Committee (JNC VII) criteria.6 

 

Category 
Systolic BP 

(mmHg) 

Diastolic BP 

(mmHg) 

Normal < 120 < 80 

Pre-Hypertension 120 - 139 80 - 89 

Hypertension ≥ 140 ≥ 90 
 

In our study, we define smokers as those who smoke 

regularly and alcoholics as those who consume alcohol daily. 

Those with regular consumption of salted food materials 

were included in category ‘excessive salt intake.’  

The collected data were entered in MS-Excel sheet and 

analysed using SPSS version 17. Frequency and percentage 

were calculated and Chi square test was used to find 

association between hypertension and its factors. 

 

RESULTS 

Of the 100 participants who consented for the study, 46 were males and 54 were females. Of them, 42% were found to be pre-

hypertensive, while 30% were hypertensive. 

 

Age Group 

 (Years) 

No Hypertension 

 (Frequency, %) 

Pre-Hypertension 

 (Frequency, %) 

Hypertension 

 (Frequency, %) 

Total 

 (Frequency) 

Chi Square 

value 
P value 

18 - 37 

38 - 57 

58 - 77 

6 (37.5%) 

15 (26.3%) 

7 (25.9%) 

9 (56.3%) 

23 (40.4%) 

19 (37%) 

1 (6.2%) 

19 (33.3%) 

10 (37.1%) 

16 (100%) 

57 (100%) 

27 (100%) 

 

5.249 

 

0.263 

Total  28 51 30 100   

Gender 

Female 

Male 

18 (33.7%) 

10 (21.7%) 

25 (46.3%) 

17 (37.0%) 

11 (20.0%) 

19 (41.3%) 

54 (100%) 

46 (100%) 

 

5.337 

 

0.069 

Total  28 42 30 100   

Table 1. Distribution of the Study Population according to their Age and Gender 

 
The prevalence of hypertension was 6.2% in individuals aged between 18 - 37 yrs., while it was 37.1% among individuals aged 

above 57 yrs. Of the 54 female participants 11 (20%) were hypertensive, while out of 46 males 19 (41.6%) were hypertensive but 

it was statistically not significant (p value 0.069). 
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Physical Activity 
Normal 

 (Frequency, %) 

Pre-Hypertension 

 (Frequency, %) 

Hypertension 

 (Frequency, %) 
Total 

Chi Square 

value 
P value 

Heavy 

Moderate 

Sedentary 

15 (44.1%) 

13 (50.0%) 

0 (0.0%) 

19 (55.9%) 

12 (46.2%) 

11 (27.5%) 

0 (0.0%) 

1 (3.8%) 

29 (72.5%) 

34 (100%) 

26 (100%) 

40 (100%) 
62.73 < 0.001 

Total 28 42 30 100 

Exercise 

Yes 

No 

18 (36.7%) 

10 (19.6%) 

29 (59.2%) 

13 (25.5%) 

2 (4.1%) 

28 (54.9%) 

49 (100%) 

51 (100%) 30.887 0.00 

Total 28 42 30 100 

Table 2. Association of Hypertension with Physical Activity and Exercise 

 

Among 40 subjects who lead a sedentary lifestyle, 29 (72.5%) were hypertensives. Among the 49 individuals who exercised 

regularly only 2 (4.1%) were hypertensive, while out of 51 subjects who did not exercise 28 (54.9%) were hypertensive. It was 

statistically significant (P value = 0.00). 

 

Smoking 
Normal 

 (Frequency, %) 

Pre-Hypertension 

 (Frequency, %) 

Hypertension 

 (Frequency, %) 
Total 

Chi Square 

value 
P value 

Yes 

No 

2 (11.8%) 

26 (31.3%) 

5 (29.4%) 

37 (44.6%) 

10 (58.8%) 

20 (24.1%) 

17 (100%) 

83 (100%) 8.373 0.015 

Total  28 42 30 100 

Alcohol Intake 

Yes 

No 

0 (0.0%) 

28 (32.9%) 

4 (26.7%) 

38 (44.7%) 

11 (73.3%) 

19 (22.4%) 

15 (100%) 

85 (100%) 16.975 < 0.001 

Total  28 42 30 100 

Table 3. Association of Hypertension with Smoking and Alcohol Intake 
 

Of 17 smokers, 10 (58.8%) were hypertensive. But among 83 non-smokers, only 20 (24.1%) were hypertensive. It was 

statistically significant (P value 0.015). Out of 15 alcoholics, 11 (73.3%) were hypertensive. 

 

Excessive Salt 

Intake 

Normal 

 (Frequency, %) 

Pre-Hypertension 

 (Frequency, %) 

Hypertension 

 (Frequency, %) 
Total 

Chi Square 

value 
P value 

Yes 

No 

11 (21.2%) 

17 (35.4%) 

17 (33.7%) 

25 (52.1%) 

24 (46.2%) 

6 (12.5%) 

52 (100%) 

48 (100%) 13.471 0.001 

Total  28 42 30 100 

Table 4. Association of Hypertension with Excessive Salt Intake 
 

Among 52 subjects with excessive salt intake, 24 (46.2%) were hypertensive. It was statistically significant (P value 0.001). 

45 subjects had a family history of hypertension and among these 22 (48.9%) were hypertensive and of 55 subjects who did 

not have a family history only 8 (14.5%) were hypertensive. It was statistically significant (P value 0.001). 

 

Body Mass Index 
Normal 

 (Frequency, %) 

Pre-Hypertension 

 (Frequency, %) 

Hypertension 

 (Frequency, %) 
Total 

Chi Square 

value 
P value 

Underweight 

Normal 

Overweight/Obese 

5 (50.0%) 

21 (28.8%) 

2 (11.8%) 

5 (50.0%) 

32 (43.8%) 

5 (29.4%) 

0 (0.0%) 

20 (27.4%) 

10 (58.8%) 

10 (100%) 

73 (100%) 

17 (100%) 
12.07 0.017 

Total  28 42 30 100 

Table 5. Association of Hypertension with BMI 
 

Overweight/obesity was more prevalent in females (64.5%) as compared with males (35.5%). Among 17 overweight subjects, 

10 (58.8%) were hypertensive and in 73 subjects with normal BMI, 20(27.4%) were hypertensive. Out of 10 underweight subjects, 

none were hypertensive. 
 

 Diabetic Non-Diabetic Total Chi Square value P value 

Normal 6 (21.4%) 22 (78.6%) 28 (100%) 

5.346 0.069 
Pre-Hypertension 7 (16.7%) 35 (83.3%) 42 (100%) 

Hypertension 12 (40.0%) 18 (60.0%) 30 (100%) 

Total  25 75 100 

Table 6. Co-Existence of Hypertension with Diabetes 
 

Out of 30 hypertensives, 12 (40%) were diabetic and 18 (60%) were non-diabetic. 
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DISCUSSION 

In our study, the prevalence of hypertension was 30% and 

pre-hypertension was 42%. The prevalence of hypertension 

was 24.4% and pre-hypertension was 29.3% in a study 

conducted by Syed Esam Mahmood et al among the adult 

outpatients of Lucknow.1 In a study conducted among the 

adult tribal population of Kerala state, it was found that 37% 

were hypertensives.2 

In our study, it was found that the prevalence of 

hypertension was 41.3% and 20% among adult men and 

women respectively. Similarly, a study in urban elderly 

population in Kerala by Zachariah MG et al reported 

prevalence of 39% in males and 29% in females.7 In the study 

by Syed Esam Mahmood et al, the prevalence of hypertension 

was higher among females (44.97%) than among males 

(42.48%). 

Prevalence of hypertension was more in older age groups: 

only 6.2% of individuals who were aged between 18 to 37 

years were found to be hypertensive, while 37.1% of 

individuals aged above 57 years were hypertensive. However, 

there was no significant association between age group and 

prevalence of hypertension (p value 0.263). This was similar 

to findings of studies conducted among the urban adults of 

Mumbai and Lucknow and among tribal people of Kerala.1,2 

The study shows that those who lead a sedentary lifestyle 

had more prevalence of hypertension (72.5%). A study 

conducted in a tribal community of Kerala also reported that 

sedentary activity was significantly (p < 0.01) associated with 

hypertension. 

The study also reveals smoking (58.8%, P value - 0.015) 

and alcohol consumption (73.3%) are associated with 

hypertension, similar to a study conducted among tribal 

people of Kerala and Nigerian outpatients.1,8 

In our study, those with a positive family history of 

hypertension had higher prevalence (48.9%) similar to a 

study conducted on outpatients of Dhaka Medical College 

(55%).8 

It was also observed that prevalence of hypertension was 

high among those with excessive intake of salt (46.2%, p 

value 0.001). A study conducted in an urban South Indian 

population showed subjects in the highest quintile of salt 

intake had significantly higher prevalence of hypertension 

than did those in the lowest quintile (48.4 vs. 16.6%, p < 

0.0001).9 

The study also revealed that the prevalence of 

hypertension was two-fold among overweight (58.8%), as 

compared to normal subjects (27.4%) and underweight 

(0.05%), similar to a study conducted among tribal people of 

Kerala. There is significant association (p value 0.017) 

between these two variables. A consistent gradient of 

hypertensive population proportion by BMI group population 

was observed in a study conducted on Nigerian semi-urban 

community, rising from 0.0% in underweight to 10.8% for 

normal BMI 62.0% for overweight. A similar result was also 

observed in a study conducted on Omani population.10 

The study showed out of 30 hypertensive 18 (60%) were 

diabetic and 12 (40%) were non-diabetic, similar to a study 

conducted on outpatients of Dhaka Medical College.11 

 

CONCLUSION 

This hospital-based cross-sectional, outpatients department 

based study was carried out among adults who attended the 

various clinical departments. The high prevalence of 

hypertension (30%) in the current study confirmed this 

increasing trend and was similar to the trends which had 

been reported worldwide. 

The proportion of hypertension as well as the mean 

systolic and diastolic blood pressures was found to increase 

steadily with an increase in age. The proportion of 

hypertension was higher among males as compared to that in 

females. 

Association of smoking, alcoholic intake, excessive salt 

intake with prevalence of hypertension was assessed and 

found to have a positive association. 

As the BMI increases, there is an increase in the 

prevalence of hypertension. And those with physical 

inactivity had a higher prevalence of hypertension. 

From this study, it was found that in most cases there is a 

coexistence of diabetes with hypertension. 

 

Recommendations 

Appropriate strategies are needed for prevention and control 

of hypertension, such as an increasing awareness about 

regular blood pressure checkup, regular physical exercise 

and abstinence from alcohol and smoking and reduction of 

dietary intake of salt. 

This study projects the need of an early detection and 

treatment of hypertension before its complications, which 

can be facilitated by screening of the people periodically, 

regularly at the hospital as well as at the community levels 

and also the prevention of incidence of hypertension by 

awareness programmes. Epidemiological studies are urgently 

needed to assess the prevalence and risk factors contributing 

to hypertension. Intervention measures should be 

undertaken at the community level; particular emphasis 

should be placed on prevention by introducing lifestyle 

modifications and creating awareness about the problem so 

that early detection and intervention is possible. 

 

Limitations of the Study 

Most of the risk factors were obtained from subjects, as there 

was no other means of obtaining the information and as such 

could have been subjected to recall bias. The sample size was 

also very small. Another major limitation of this study was 

that the blood pressure pattern estimates were based on the 

measurements of the blood pressure on a single day and were 

not repeated again. Also, the subjects for this study were 

chosen from the outpatients department and thus they may 

not have been the representatives of the community. 
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