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Abstract 
Introduction / background: Hypertension is one of the most common non-communicable diseases 
and is an important public health problem around the world. Poor adherence to anti-hypertensive 
medication is one of the biggest challenges in the control of hypertension. Study was undertaken with 
the aim to study the prevalence of hypertension and adherence to treatment among hypertensives in 
our study area. 
Methodology: A community based cross-sectional study was conducted using systemic random 
sampling among 560 individuals (aged  30years). Informed Consent was taken from all the study 
subjects, WHO STEPS questionnaire was used for prevalence and MMAS-8 was used for adherence. 
Chi square test/t-test and regression were applied to determine association between various risk 
factors and level of adherence.   
Results: The present study concluded that 27.9% of the study population had hypertension. 
According to MMAS-8 scale the level of adherence among the participants with hypertension after 
ruling out the newly diagnosed hypertensive from the total hypertensive was high in 77 (57%), 
moderate in 29 (21.5%) and low in 29 (21.5%) Forgetfulness was the most common (21.9%) reasons 
for the poor adherence. On multivariate regression age <50 years and non-working status showed 
statistically significance with level of adherence with odds of 3.61 (1.29-10.13) and 3.296 (1.16-9.36) 
respectively. 
Conclusions: The population under investigation had a moderate level of medication adherence. 
Enhancing the study population's literacy could help overcome these obstacles, and actions need be 
taken to ensure that behaviour modification and health education are communicated effectively. 
 
Keywords: Adherence, Hypertensives, Risk factor, Morisky Medication Adherence scale-8. 

 

*Corresponding author: Gudipally Monica 
Email: monica.gudipally018@gmail.com 
 

ORIGINAL ARTICLE 



National Board of Examination - Journal of Medical Sciences, Volume 2, Issue 4 
 

351 
 

Graphical Abstract 

 

 
Introduction 

Hypertension is one of the most 
common non-communicable diseases and 
is an important public health problem 
around the world. It is one of the major 
risk factors of cardiovascular mortality 
which account for 20 to 50% of the deaths 
worldwide [1]. 

According to the Joint National 
Committee 7 (JNC-7), Hypertension is 
defined as systolic BP level of ≥140 
mmHg and/or diastolic BP level ≥ 90 
mmHg [2]. The area falling between 120–
139 mmHg systolic BP and 80–89 mmHg 
diastolic BP is defined as 
“prehypertension”. Although 
prehypertension is not a medical condition 
in itself, prehypertensive subjects are at 
more risk of developing hypertension. 

In India, the prevalence of 
hypertension in males ranges from 3%–
34.5% and from 5.8%–33.5% in females. 
Recent studies show a prevalence of 24-30 
% in urban areas and 12-14% in rural areas 

[3]. Worldwide, 13.5% of premature 
deaths, 54% of strokes, and 47% of 
ischemic heart disease cases were 
attributed to hypertension [4]. An 
estimated 1.56 billion adults will be 
suffering from high blood pressure by 
2025 [5].  

Poor adherence to anti-hypertensive 
medication is one of the biggest challenges 
in the control of hypertension [1]. It also 
compromises the efforts of the health care 
system, policy makers and health care 
workers in improving the health of 
population. Failure to comply causes 
medical and psychological complications 
of the disease, reduces patients’ quality of 
life, wastes health care resources and 
erodes public confidence in health systems 
[6]. This poses a greater responsibility on 
the health services especially in 
developing countries like India; where 
there is a greater strain on available health 
infrastructure and delivery systems. 
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Accurate estimate of hypertension 
prevalence and adherence are necessary to 
plan effective control measures. Very few 
studies have been done on similar lines. 
The present study was done to assess 
prevalence of hypertension and adherence 
to treatment among hypertensive in urban 
field practice area of a tertiary care 
teaching hospital in Nalgonda, Telangana. 

Objectives: 1) To determine 
prevalence of hypertension in urban field 
practice area of a medical college. 2) To 
study the association between various risk 
factors (modifiable and non-modifiable) 
and hypertension. 3) To study the extent of 
adherence to anti- hypertensive 
medication. 4) To study the various socio 
demographic and other risk factors 
influencing adherence to anti- hypertensive 
medication  
 
Materials and methods 

This was a community based cross-
sectional study done in urban field practice 
area of a tertiary care teaching hospital and 
medical college in Narketpally, Nalgonda, 
Telangana state.  According to a study 
done by Ajeet Bhadoria et al. [7] the 
prevalence of hypertension was 25% in 
urban areas. So considering relative 
Precision as 15% and using the formula  

n =  
Where, n = minimum sample required  

Z = Standard normal deviate = 1.96 
≈ 2 

p = prevalence of Hypertension 
which is 0. 25% = 25/100  

q = 100 – p i.e. 100 – 25 i.e. 
0.75%==75/100  

L = Relative precision i.e. 15% 
=15/100x0. 25= 0.0375  

Substituting the values, n = (4 x 0.25 
x0. 75) / (0.0375)2 = 533  

By calculating 5% non-response rate 
it is rounded to 560. 
 
Study period: October 2017 to September 
2019 
 
Sampling Technique 

Systematic random sampling was 
used for this study, wherein a sampling 
frame was formed. The urban field 
practice area covers the total of 3215 
households. 

Sample interval (SI) = total 
population /sample size  

= 3215 / 560 = 5.74 = 6 
 

Every household is given number 
and the required sample is obtained by 
dividing total households with the sample 
size and the number 6 obtained as sample 
interval. A number is chosen randomly 
between 1 to 6 which becomes the first 
household. Here number 2 is chosen. From 
there every 6th household will be visited, 
ex : 2, 8, 14, 20, 26….. 

Eligible individual above 30 years 
were taken into study. If the selected 
family has more than one available eligible 
person, then one was chosen randomly by 
using lottery method. In case of 
nonavailability of eligible person in a 
selected household, at the time of survey, 
the adjacent household was selected. 
 
Inclusion Criteria  
 Subjects above 30 years of age both 

male and female. 

 Should be residing in urban field 
area for 6 months. 

 Ability to provide information about 
medication in use. 
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Exclusion Criteria  
 Subjects not giving consent and 

those not willing to participate will 
be excluded 

 Seriously ill, pregnant women. 
Congenital cardiac disorders. 

 
Study tool and data collection  

A pretested and semi structured 
questionnaire was used for data collection. 
WHO stepwise approach to chronic 
disease risk factor surveillance (STEPS) 
was used for hypertension risk factors and 
disease prevalence and Morisky 
medication adherence scale (MMAS)-8 
was used to assess adherence. Omron 
Blood pressure device, Libra weighing 
machine, anthropometry rod and 
measuring tape were used to measure 
blood pressure and anthropometry 
respectively. 

All the subjects were personally 
contacted in their house, examined and 
interviewed. 
 
Blood pressure measurement  

Blood pressure was measured using 
the Omron BP apparatus and stethoscope 
in the sitting position on the right arm. 
Three readings were taken in an interval of 
3 to 5 min and the average of the readings 
was taken. 

 
Anthropometry 

All the anthropometric 
measurements were done by the following 
standardized technique. Weight was 
measured by Libra weighing machine 
having an accuracy of 0.1 kg and height 
was measured by using a steel 
anthropometry rod with accuracy of 0.1 
cm using standard techniques. Body Mass 
Index was calculated using the following 
formula: BMI = weight (kg)/height (mt)2. 

Based on BMI obtained, the subjects were 
classified into different categories 
according to the WHO global 
classification. 
 
Adherence 

The extent to which a person’s 
behaviour-taking medication, following a 
diet, and /or executing lifestyle changes, 
corresponds with agreed recommendations 
from a health care provider. In the present 
study adherence was measured using 
Morisky Medication Adherence Scale -8 
(MMAS-8). Highly adherent were given a 
score of 8, medium were given a score of 6 
to<8, Low adherence < 6. 
 
Ethical considerations 

All methods were carried out in 
accordance with relevant guidelines and 
regulations, The study was approved by 
Institutional Ethics Committee (Ref No: 
ETHICS 
COMMITTEE/KIMS/NKP/2017). The 
participants were briefed about the purpose 
of the study and prior informed consent 
was taken. 
 
Data management and analysis 

Data was entered in Microsoft Excel. 
Data analysis was done using SPSS 
Version 20. Appropriate like Chi Square 
test were applied. 
 
Results 

Among the 560 study participants in 
our study majority of the participants were 
in the age group of 30-60 years (69.8%) 
followed by 45-60 years (28.1%) and least 
(2.1%) above 75 years age group. Males 
were comparatively more than females 
(55.4% Vs 44.6%). More than half were 
not having any formal education (52.3%) 
and self-employed (61.4%). About 99 
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(17.7%), 153 (27.3%) and 03 (0.5%) were 
in prehypertension, stage 1 hypertension 
and stage 2 hypertension respectively 
according to JNC 7 classification. Most of 
the participants were in age group of 46-60 
in hypertensive group whereas in 
normative group 30-45years age group 
was more. Mean age of the participants 
was more in hypertensive group compared 
to normotensive group (51.41 ± 12.69 Vs 
58.33 ± 11.29) was showing a statistically 
significant association with p<0.05. 
Gender-wise difference was not seen with 
the hypertensive status in our study. Level 
of education was showing a statistically 
significant association with level of 
hypertensive with majority of them with 
no formal education. Socio-economic 
status, amount of salt intake, vegetables & 
fruits servings and BMI didn’t show any 
association with the hypertensive status. 
Family history of hypertension was more 
in hypertensive group than in 
normotensive group and was showing 
significant association (61.9% Vs 38.1%). 

Marital status, alcohol consumption and 
tobacco consumption were showing 
statistically significant association with 
hypertensive status with P<0.05. 

According to MMAS-8 scale the 
level of adherence among the participants 
with hypertension after ruling out the 
newly diagnosed hypertensive from the 
total hypertensive was high in 77(57%), 
moderate in 29(21.5%) and low in 
29(21.5%). On univariate regression 
marital status of being single and non-
working status were showing significant 
association with low level of adherence.  
Whereas in multivariate regression marital 
status of being single lost its significance 
and age <50 years and non-working status 
were statistically significant with odds of 
3.61 (1.29-10.13) and 3.296 (1.16-9.36) 
respectively. “Forgetfulness” was the most 
common (21.9%) reasons for the poor 
adherence followed by “felt better so 
stopped” (18.5%) and “no money buy to 
buy medicines”. (17.2%) (Tables 1-3 and 
Figures 1-2). 

 

Table 1. Distribution of the study population according to JNC 7 Classification (N=560) 

Classification Frequency (%) 

Normal 305 (54.5) 

Pre-hypertensive 99 (17.7) 

Stage 1 Hypertension 153 (27.3) 

Stage 2 Hypertension 03 (0.5) 
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Table 2. Distribution of socio-demographic profiles among Hypertensive and Normotensive 
participants (N=560) 

Variable Category  Normotensive 

n=404 (72.1) 

Hypertensive 

N=156 (27.9) 

P-value 

Age 30-45  163 (84.9) 29 (15.1) 0.00 

45-60 139 (69.8) 60 (30.2) 

60-75 98 (62.4) 59 (37.6) 

75-90 04 (33.3) 08 (66.7) 

 Mean ± SD 51.41 ± 12.69 58.33 ± 11.29 0.00 

Gender Male 228 (73.5) 82 (26.5) 0.41 

Female  176 (70.4) 74 (29.6) 

Education No formal schooling 195 (66.6) 98 (33.4) 0.01 

Less than primary 22 (81.5) 05 (18.5) 

Primary  41 (69.5) 18 (30.5) 

Secondary  23 (79.3) 06 (20.7) 

High school 90 (77.6) 26 (22.4) 

College 33 (91.7) 03 (8.3) 

Occupation  Government 

employee 

06 (100) 0 (0) 0.03 

Non-government 

employee 

08 (66.7) 04 (33.3) 

Self-employed 258 (75) 86 (25) 

Home-maker 71 (73.2) 26 (26.8) 

Retired 61 (60.4) 40 (39.6) 

SES I (Upper) 26 (68.4) 12 (31.6) 0.92 

II (Upper middle) 247 (71.8) 97 (28.2) 

III (Middle) 101 (72.7) 38 (27.3) 

IV (Lower Middle) 21 (75) 07 (25) 

V (Lower) 09 (81.8) 02 (18.2) 

Marital 

status 

Never married 09 (90) 01 (10) 0.00 

Currently Married 359 (74.3) 124 (25.7) 

Separated/Divorced 04 (100) 0 (0) 

Widowed 32 (50.8) 31 (49.2) 
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Family 

history 

Present 53 (38.1) 86 (61.9) 0.00 

Absent 351 (83.4) 70 (16.6) 

Alcohol 

Consumption 

Yes  97 (61.8) 60 (38.2) 0.00 

No 307 (76.2) 96 (23.8) 

Smoking 

Consumption 

Yes  93 (58.9) 65 (41.1) 0.00 

No 311 (77.4) 91 (22.6) 

Salt intake ≤5g 55 (82.1) 12 (17.9) 0.05 

 >5g 349 (70.8) 144 (29.2) 

Vegetable  ≤5 servings 137 (77.4) 40 (22.6) 0.06 

>5 servings 267 (69.7) 116 (30.3) 

Physical 

activity 

Yes 94 (76.4) 29 (23.6) 0.23 

No 310 (70.9) 127 (29.1) 

BMI Underweight 22 (66.7) 11 (33.3) 0.33 

Normal 147 (70) 63 (30) 

Overweight 204 (75.6) 66 (24.4) 

Obese 31 (66) 16 (34) 

 

 

Figure 1. Pie diagram showing distribution of level of adherence among hypertensive 
participants using MMAS-8 (n=135) 

 

 

77 (57%)
29 (21.5%)

29 (21.5%)

Distribution of level of adherence among 
participants using MMAS-8 

High Medium Low
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Table 3. Association between level of adherence and risk factors among hypertensive 
participants (n=135) 

Variable Univariate regression Multivariate regression 
p-value OR (CL) p-value OR (CL) 

Age 
≥50 years 
<50 years 

 
 

0.38 

 
1 

1.44 (0.64-3.26) 

 
 

0.02 

 
 

3.61 (1.29-10.13) 
Gender 
Male 
Female 

 
 

0.75 

 
 

1.12 (0.57-2.22) 

 
 

0.16 

 
 

0.49 (0.18-1.33) 
Marital status 
Married  
Unmarraied/divorce/window 

 
 

0.04 

 
 

2.44 (1.06-5.59) 

 
 

0.199 

 
 

1.95 (0.70-5.43) 
Alcohol 
No  
Yes  

 
 

0.08 

 
1 

0.52 (0.26-1.08) 

 
 

0.27 

 
 

0.58 (0.22-1.53) 
Smoking  
No  
Yes 

 
 

0.64 

 
1 

0.85 (0.43-1.69) 

 
 

0.497 

 
 

1.37 (0.55-3.38) 
Occupation 
Working 
Non-working 

 
 

0.02 

 
1 

2.37 (1.17-4.79) 

 
 

0.03 

 
 

3.296 (1.16-9.36) 
SES 
Upper 
Lower 

 
 

0.44 

 
 

0.51 (0.09-2.75) 

 
 

0.71 

 
 

0.69 (0.097-4.88) 

BMI 
Underweight 
Normal 
Overweigh 
Obese  

 
0.75 

 
0.90 
0.13 

 
1.25 (0.32-4.83) 

1 
1.05 (0.49-2.22) 
0.34 (0.09-1.36) 

 
0.69 

 
0.77 
0.24 

 
0.73 (0.16-3.39) 

 
1.15 (0.45-2.96) 
0.37 (0.07-1.94) 

Salt  
≤5g 
>5g 

 
 

0.61 

 
1 

0.73 (0.22-2.40) 

 
 

0.61 

 
 

0.71(0.18-2.72) 
Vegetable serving 
≤5 
>5 

 
 

0.63 

 
1 

1.22 (0.55-2.70) 

 
 

0.34 

 
 

1.58 (0.61-4.07) 
Fruit servings 
≤5 
>5 

 
 

0.995 

 
1 

1.01 (0.22-4.67) 

 
 

0.73 

 
 

1.42 (0.20-10.03) 
Sedentary behavior 
≤1hr 
>1hr 

 
 

0.22 

 
1 

1.59 (0.76-3.32) 

 
 

0.46 

 
 

1.45 (0.55-3.83) 
Family history 
Absent 
Present 

 
 

0.67 

 
1 

1.16 (0.58-2.30) 

 
 

0.299 

 
 

1.53 (0.69-3.41) 
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Figure 2. Reasons for poor adherence among Hypertensive participants 

Discussion 
In chronic and frequently 

asymptomatic diseases like hypertension, 
medication adherence is a critical concern. 
Medication non-adherence can lead to life-
threatening consequences. The present 
study conducted to fill the gaps in data in 
our study setting.  According to JNC VII 
standards, 27.9% of participants in the 
current study had hypertension. Studies by 
Shukla et al. [8] Prabhakaran et al. [9], 
Anand et al. [10] and Shymalkumar et al. 
[11] reported results that were similar. 
Nonetheless, the frequency in this 
investigation was lower than that of 
investigations conducted in Trivandrum by 
Joseph et al. [12] (~36%) and Gupta et al. 
[13] (~32%). But the prevalence was 
higher than in a study by Mohan et al. [14] 
(14%) conducted in Chennai among 
persons aged 20 to 60 years. 

The present study found that 
increasing age is an important risk factor 
for hypertension. The prevalence of 
hypertension increased from 15.1% in 30 

to 45 years age group to 66.7% in 75 to 90 
age. Similar increase with age were 
observed in studies by Shukla et al. [8] 
Gupta et al. [13], Rao et al. [15] and 
Mohan et al. [14]. Hypertension was 
showing statistically significant 
association with age in our study similar to 
finding by Laxmaiah et al. [16] which 
might be due to age related atherosclerotic 
changes. 

Our study's findings on female 
predominance and hypertension were in 
line with those of Mahmood et al. [17] and 
different from those of Kumar et al. [18] 
and Rao et al. [15]. The current 
investigation revealed a significant 
association with schooling. These findings 
were consistent with the study conducted 
by Sathya Prakash Manimunda et al. [19] 
where prevalence of hypertension was 
greater in illiterates. A study by Rao et al. 
[15] shown that as educational status 
increased, prevalence decreased. Similar to 
results from a study conducted in 
Ahmedabad, Gujarat, by Parikh et al. [20] 
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our study also demonstrated a statistically 
significant variation in prevalence based 
on marital status.  

Studies by Deswal et al. [21], 
Madhumitha et al. [22], Chandwani et al. 
[23] and Singh et al. [24] found a 
significant association between family 
history and an increased prevalence of 
hypertension. Contradiction to Shanthirani 
et al. [25] statistically significant 
connection was established between 
hypertension prevalence and alcohol intake 
in our study although Saunders [26] 
exhibited comparable findings. 41.1% of 
smokers were found to have hypertension 
with statistical significance. There have 
been reports of an acute blood pressure 
rise associated with tobacco use, but it is 
unclear if long-term smoking causes 
persistent hypertension. A comparable 
relationship was found by Pais et al. [27].  

Adherence to antihypertensive 
medications as measured using MMAS-8 
in our study was 57% whereas it was 
67.8% in a study by Asgedom et al. [28] 
due to difference in dichotomising the 
MMAS-8 score. Sutar et al. [29], Hema et 
al. [6] and Kumarswamy et al. [30] it was 
more than current study whereas less in 
studies by Kumar et al. [18] and Shelini et 
al. [31] which might be due to difference 
in study settings and medication scale 
used. 

A number of variables were assessed 
for their impact on medication non-
adherence; however, there was 
occasionally inconsistency in their 
correlation. While Kumarawamy et al. [30] 
found that affordability was the primary 
factor contributing to medication non-
adherence; our study found that 
forgetfulness was the primary cause of 
non-adherence, in line with studies by 
Deepthi et al. [32] and Bhandari et al. [33]. 

The results of the current study are 
consistent with the analysis of other 
studies, which shows that the most 
frequent causes of non-adherence are 
forgetfulness, inability to pay, the 
asymptomatic nature of the illness, or a 
lack of awareness of any risk or potentially 
fatal consequence. 

In our univariate analytic study, the 
probability of unmarried/divorced/window 
subjects not adhering to their hypertension 
medication was 2.44 times higher than that 
of married participants. This finding is 
comparable to the study of Ahmad et al. 
[34], which found a 1.95-fold increase in 
odds. Additionally, Ahmad et al. 
demonstrated univariate association 
adherence with characteristics like as age, 
family history, lifestyle choices, etc. that 
are not present in our study. Age groups 
under 50 and non-working individuals had 
dependent associations on multivariate 
analysis, which differs from Pedro 
Pallangyo et al. [35] findings, which are 
related to differences in the variables 
included and the adherence scale. 
 
Conclusion 

 The study's findings indicate that the 
population under investigation had a 
moderate level of medication adherence. A 
few of the demographic traits significantly 
impacted adherence. Providing health 
education and counselling during hospital 
visits and home visits by healthcare 
professionals can raise the adherence rate, 
which is essential for managing chronic 
illnesses. Enhancing the study population's 
literacy could help overcome these 
obstacles, and actions should also be taken 
to ensure that behaviour modification and 
health education are communicated 
effectively 
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Strengths of the study 
This is a first of its kind study in our 

study settings with an appropriate sample 
size. Using a MMAS-8 scale to measure 
adherence which is highly valid and 
reliable is an added strength. 
 
Limitation of the study 

Recall bias could have affected our 
study because we did not do a follow up 
study. Certain factors that could influence 
adherence, like medication history and 
specifics of the healthcare facility were not 
included in the analysis. 
 
Recommendations 

Based on the observations of the 
present study, the following 
recommendations are made regarding 
prevention and control of hypertension.  
1. Group meetings have to be 

organized for risk groups and 
screening has to be done for health 
promotion, behavioural modification 
and early detection of cases.  

2. The formation of Hypertension 
clubs, which meet once or twice a 
week, can help increase medication 
adherence. Doctors should 
emphasise the value of treatment 
adherence during review visits and 
home visits, and hypertension clubs 
can help. 
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