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Abstract 
Aim: To assess the adherence to medication in patients suffering from hypertension. 
Methodology: This observational, cross-sectional study was conducted in the Department of 
Pharmacology, JLNMCH, Bhagalpur, Bihar, India for a period of 12 months b. All patients 
suffering from hypertension and on medication were recruited in the study. The patients were 
recruited after they gave written informed consent. Patients between the ages of 18 to 60 
years, with a known history of hypertension (Blood Pressure > 140/100 mmHg) and 
registered for treatment of hypertension at any hospital for 12 months were included in the 
study. Based on the number of medications used by patients, they were subdivided into two 
groups, Group 1 had patients who were on single medication for hypertension whether it was 
single compound or two compounds in single medication, whereas Group 2 had patients who 
were taking two or more medications in combination or single compound. To increase the 
strength and consistency of our results, we included an adherence assessment through the 
eight item Morisky Medication Adherence Scale (MMAS-8) [14]. 
Results: A total of 100 patients suffering from hypertension visiting the OPD in a period of 
12 months were enrollment in the study. The mean age of patients was 50.56±13.34 years, 
the mean number of medications used was 1.57±0.65 per person and 68% of patients were 
taking combination of drugs for hypertension. The mean MMAS-8 Score was 4.38±1.24. As 
compared to participants in Group 1 who were taking a single medication, the participants in 
Group 2 were on 2.57±0.73 medication per person for treatment of hypertension. The number 
of participants in Group 1 who were on single compound in one medication was 21 which 
was statistically (p< 0.05) higher than participants in Group 2 (n=10). The mean duration of 
illness was significantly (p< 0.05) less in Group 1 as compared to Group 2 (3.94±2.85 years 
vs. 5.05±2.73 years), the MMAS-8 scores were significantly (p< 0.05) higher in Group 1 
(4.83±1.74 vs. 4.02±0.93). Patients in Group 1 were more adherent to treatment as compared 
to Group 2. 
Conclusion: This study concludes the prevalence of adherence to HT management was low 
in study population with hypertension. Therefore, there is an urge to continually monitor 
patients’ adherence to antihypertensive medication using a standardized scale. Patients with 
comorbidities and on multiple medications were at higher risk of non-adherence.  
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Introduction 

Increasing burden of Non-communicable 
diseases (NCDs) and their risk factors are 
a cause of concern and one of the most 
dreaded situations being faced now by 
India and other nations are the increasing 
prevalence of Hypertension (HT). HT is 
one of the most important treatable causes 
of mortality and morbidity. The CURES 
cohort suggested that every fifth person in 
India is hypertensive [1]. Hypertension is a 
major risk factor for heart failure, 
myocardial infarction, cerebrovascular 
disease, and renal failure [2]. 
The World Health Organization (WHO) 
has estimated that about 62% of 
cerebrovascular disease and 49% of 
ischemic heart disease burden worldwide 
are attributable to suboptimal blood 
pressure levels. High blood pressure is 
estimated to cause 7.1 million deaths 
annually, accounting for 13% of all deaths 
globally [3]. Uncontrolled HT has been 
attributed to patients' failure to follow 
properly a prescribed drug regimen in 
approximately half the cases [4, 5]. It is 
usual to consider patients to be sufficiently 
compliant with their treatment when they 
take at least 80% of their prescribed anti-
hypertensive drugs [6, 7]. 
There are several factors that affect blood 
pressure control. Patients’ adherence to 
treatment is one of the major factors in 
controlling blood pressure and preventing 
hypertension complications. The World 
Health Organization (WHO) defines 
adherence to long-term therapy as “the 
extent to which a person’s behavior-taking 
medication, following a diet, and/or 
executing lifestyle changes-corresponds 
with agreed recommendations from a 
healthcare provider” [8]. Patients with a 
high level of medication adherence were 
found to have better blood pressure control 
[9]. Still, adherence to hypertension 
treatment is challenging, due to the 
asymptomatic nature of the disease [10]. 

Medications not being taken as prescribed 
may be intentional or unintentional as 
some make rational choices over their 
medication or as the consequence of 
forgetfulness, carelessness or ambivalence 
on the part of the patient rather than as a 
definite decision [11]. A thorough 
literature search has shown that data on 
adherence to medication in patients 
suffering from hypertension in India is 
lacking hence we designed this study to 
assess the adherence to medication in 
patients suffering from hypertension. 
Materials and Methods 
This observational, cross-sectional study 
was conducted in the Department of 
Pharmacology, JLNMCH, Bhagalpur, 
Bihar, India for a period of 12 months.  
Methodology 
All patients suffering from hypertension 
and on medication were recruited in the 
study. The patients were recruited after 
they gave written informed consent. 
Patients between the ages of 18 to 60 
years, with a known history of 
hypertension (Blood Pressure > 140/100 
mmHg) and registered for treatment of 
hypertension at any hospital for 12 months 
were included in the study. Patients with 
chronic renal disease or end stage renal 
disease, history of heart or respiratory 
failure, recent myocardial infarction (MI), 
shock, liver disease, chronic alcohol use, 
pregnant or lactating females were 
excluded from study.  
The participants suffering from 
hypertension and on treatment for the past 
12 month were recruited in the study after 
they gave a written informed consent. A 
detailed history was taken, and the 
participants underwent a thorough clinical 
examination, they were also given 
counselling for life style modifications.  
To increase the strength and consistency of 
our results, we included an adherence 
assessment through the eight item Morisky 
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Medication Adherence Scale (MMAS-8) 
[14]. The MMAS-8 asks patients to 
respond with ‘‘yes” or ‘‘no” to a set of 7 
questions and to one 5-point Likert scale 
question. The score for full adherence is 8, 
with lower scores indicating a poorer level 
of adherence with a lower boundary of 
zero. In this study patients were described 
as non-adherent if they had an MMAS-8 
score < 6 and as adherent if their score was 
≥ 6. The patients were given questionnaire 
of Morisky Medication Adherence Scale-8 
(MMAS-8) and WHOQOL Bref; they 
were given time to fill up the questionnaire 
in a separate room without any 
interference from the treating physician. 
Based on the number of medications used 
by patients, they were subdivided into two 
groups, Group 1 had patients who were on 
single medication for hypertension 

whether it was single compound or two 
compounds in single medication, whereas 
Group 2 had patients who were taking two 
or more medications in combination or 
single compound. 51 patients were 
included in Group 1 and 49 patients were 
included in Group 2. All the patients gave 
informed consent and were included in the 
analysis of result. 
Results: 
A total of 100 patients suffering from 
hypertension visiting the OPD in a period 
of 12 months were enrollment in the study. 
The mean age of patients was 50.56±13.34 
years, the mean number of medications 
used was 1.57±0.65 per person and 68% of 
patients were taking combination of drugs 
for hypertension. The mean MMAS-8 
Score was 4.38±1.24. 

Table 1: Baseline characteristic of participants 

Characteristic (n=100) 
Age (years) (Mean±SD) 50.56±13.34 
Sex(M:F) 48:52 
Duration of illness (years) (Mean±SD) 4.23±2.98 
Number of Medications used (Mean±SD) 1.57±0.65 
% Medications as Drug Combination 76 % (n=68) 
Morisky Medication Adherence Scale – 8 
(MMAS-8) Score (Mean±SD) 4.38±1.24 

As compared to participants in Group 1 
who were taking a single medication, the 
participants in Group 2 were on 2.57±0.73 
medication per person for treatment of 
hypertension. The number of participants 
in Group 1 who were on single compound 
in one medication was 21 which was 
statistically (p< 0.05) higher than 
participants in Group 2 (n=10). The mean  

duration of illness was significantly (p< 
0.05) less in Group 1 as compare to Group 
2 (3.94±2.85 years vs. 5.05±2.73 years), 
the MMAS-8 scores were significantly (p< 
0.05) higher in Group 1 (4.83±1.74 vs. 
4.02±0.93). Patients in Group 1 were more 
adherent to treatment as compared to 
Group 2. 

Table 2: Baseline characteristic of both groups 

Characteristic Group 1  
(n=51) 

Group 2  
(n=49) 

Age (years) (Mean±SD) 49.33±9.24 51.17±11.64 
Sex(M:F) 26:24 28:21 
Duration of illness (years) (Mean±SD) 3.94±2.85 5.05±2.73 
Number of Medications used (Mean±SD) 1 2.57±0.73 
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Medications as Drug Combination (single drug: drug 
combination) 21:30 10:39 

Morisky Medication Adherence Scale – 8 (MMAS-8) 
Score (Mean±SD) 4.83±1.74 4.02±0.93 

Table 3: Correlation coefficients for MMAS-8 scores with WHO-QOL Bref Scores 
among patients in both groups 

 
Variables 

MMAS-8 Scores 
Group 1  
(n=51) 

Group 2  
(n=49) 

R p R P 
Domain I/ Physical Health 0.30 <0.05 0.10 0.59 
Domain II/ Psychological -0.06 0.50 0.13 0.29 
Domain III/ Social Relationship 0.31 <0.05 0.07 0.56 
Domain IV/ Envoirment 0.05 0.61 -0.05 0.70 
*p<0.05 and statistically significant 

Discussion: 
This prospective study done to assess the 
adherence to medication in patients 
suffering from hypertension, the study 
showed that patients had a low adherence 
score and it was significantly lower in 
patients who were taking two or more 
medications in combination or single 
compound. Our study also demonstrated 
that quality of life was slightly better in 
patients on single medication and had 
better adherence correlation as compared 
to patients on more than two medications. 
Several studies investigated the adherence 
rate among hypertension patients and 
sociodemographic factors affecting 
medication adherence including age, 
gender, comorbidities, patients’ knowledge 
about the disease, the number of 
medications. A study conducted in Saudi 
Arabia showed that only 34.7% of male 
hypertensive patients were found to be 
adherent to their medication [12]. The 
study reported a negative association 
between the presence of comorbidities and 
the adherence level [12]. A cross-sectional 
study on medication adherence among 
patients with hypertension in Malaysia, 
found an association between adherence 
and good knowledge of the medications 
and disease [13]. The study also found that  

 
the increase in the number of drugs 
patients taking has a negative effect on 
medication adherence [13]. Other studies 
had similar findings regarding the 
association between the number of 
medications and adherence [14, 15]. 
In a cross-sectional study conducted in 
Iran, older patients reported high 
adherence to antihypertensive medication 
and better knowledge of their disease than 
younger patients [15]. However, number 
of studies reported no significant 
associations between age and medication 
adherence [16]. Female patients were more 
likely to adhere to their medication, 
compared to males [17]. Another study on 
the prevalence and predictors of poor 
antihypertensive reported that male 
patients were more adherent than female 
patients [18]. Some studies reported no 
relationship between gender and adherence 
[915, 16]. 
A study done to assess the adherence level 
to antihypertensive treatment and to 
identify its associated factors in a sample 
of hypertensive patients in Lebanon and 
Jordan observed that 55.9% of the patients 
were adherent to their antihypertensive 
medication [19]. The results of our study 
are quite similar to this study as in our 
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study patients who were on single 
medication and lesser duration of illness 
had better adherence. The quality of life of 
participants in our study was also slightly 
better in patients on single medication. 
One more study to assess the treatment 
adherence among adults with hypertension 
demonstrated that patients with longer 
duration of illness were not medicated and 
majority of patients were non adherent to 
antihypertensive therapy. The results of 
this study are somewhat similar to our 
study as our study showed that patients 
with a longer duration of illness and on 
more than two drugs were non adherent as 
compared to the other group [20, 21]. 
Conclusion: 
This study concludes the prevalence of 
adherence to HT management was low in 
study population with hypertension. 
Therefore, there is an urge to continually 
monitor patients’ adherence to 
antihypertensive medication using a 
standardized scale. Patients with 
comorbidities and on multiple medications 
were at higher risk of non-adherence. 
There is a need to encourage patients on 
multiple medications to use adherence aids 
such as weekly pill organizers and 
medication alarm devices. 
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