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Abstract
Background: Hypertension is one of the main factors 
contributing to the global burden of non-communicable 
diseases. Previous research has revealed that stress, bad 
lifestyle choices and a lack of knowledge about the dis-
ease are the main causes of hypertension that can be 
controlled. The key cause behind the prevalence of the 
condition is the lack of medication adherence by patients. 
This study aims to evaluate medication adherence in pa-
tients with hypertension through the Morisky Medication 
Adherence Scale (MMAS) and to observe any adverse 
drug reaction leading to non-adherence of medications.

Methods: A descriptive, cross-sectional study was con-
ducted on 124 patients who attended the outpatient 
department of medicine. The descriptive tools were 
MMAS and causality scales for adverse drug reactions.

Result: The mean MMAS score was 5.20±1.29. Amongst 
the demographic profile, age, sex, comorbidities and 
duration of disease were significantly associated with 

decreased mean MMAS scores. Forty-two patients 
experienced drug reactions and only four patients were 
adherent to their medications.

Conclusion: Our study suggests that patients were 
poorly adherent to their medications. Effective interven-
tions should be considered to improve adherence in 
patients. Monitoring for adverse drug reactions can lead 
to improved patient outcomes, whilst interventions to 
improve adherence can lead to better blood pressure 
control and reduced risk of cardiovascular events.

Keywords: adverse drug reaction, hypertension, medi-
cation adherence, MMAS-8.
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Introduction
In India, at least one in four adults has hypertension yet 
only 12% of them have their blood pressure under con-
trol.1 One of the main factors contributing to the global 
burden of non-communicable diseases is hypertension, 
with regional and racial variations in the prevalence of 
hypertension that may be caused by both environmental 
and hereditary factors. Hypertension is a chronic medi-
cal condition in which the blood vessels have persistently 
raised pressure2,3 and is responsible for an estimated 1.6 
fatalities each year in India, with 24% of deaths due to 
coronary heart disease and 57% due to stroke.4,5 Accord-
ing to recent estimates in India, the frequency of deaths 
is greater in urban regions as compared to rural areas 

(33.8% versus 27.6%; p=0.05) and the overall death rate 
is 29.8% (95% CI 26.7–33).6 According to the 2018 Indian 
Council of Medical Research data, 10.8% of all deaths in 
India are attributed to hypertension, with many of those 
who pass away being unaware of their condition.3 In In-
dia, the prevalence of adult-onset hypertension has dra-
matically increased over the past three decades, with 
urban prevalence at 33% and rural prevalence at 25%.7

The cause of hypertension is often not known. In many 
cases, it may be due to accompanying comorbid con-
ditions. Primary causes include age (>65 years), obesity, 
insulin intake, high salt diet, excessive salt intake, sed-
entary lifestyle and smoking. Secondary causes include 
cardiovascular diseases, chronic kidney disease, diabe-
tes, pheochromocytoma, pregnancy, sleep apnoea and 
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hyperthyroidism. Previous research has revealed that 
stress and lack of knowledge about the disease have 
also contributed to the causes of hypertension that can 
be controlled. However, the crucial cause behind the 
prevalence of hypertension is the lack of adherence of 
the patient to their medicine.8

Medication adherence is described by the World Health 
Organization as the degree to which a person’s behav-
iour corresponds with the agreed recommendations 
from a health care provider.7 Poor adherence to hyper-
tension regimens can have major health repercussions, 
possibly leading to ischaemic heart disease, myocardial 
infarction, stroke and other types of heart disease.8 The 
consequences of non-adherence to hypertensive med-
ication range from end-organ damage associated with 
hypertension, such as microalbuminuria, stroke and heart 
failure as well as treatment failure, reduced functional 
abilities, a lower quality of life and additional medical/
surgical procedures.

Compared to advanced economies, non-adherence 
rates are higher in developing nations. Studies con-
ducted in the northern zone of India have found that the 
percentage of patients with hypertension who do not 
adhere to their medications as prescribed ranges from 
19% to 96%.9,10 The varying rates may be due to multiple 
factors that affect adherence. The possible reasons for 
non-adherence in India may be patient-related fear, 
mistrust, financial problems, recall problems, access 
concerns, difficulty in remembering to take medicines 
or doctor-related lack of communication with patients 
and healthcare system issues. Indeed, 78% of patients 
reported that is difficult to pay for medication and 54% 
indicated that it is difficult to get refill on time.11,12

A study conducted in West India reported that 76.5% of 
patients with hypertension were non-adherent to their 
medication.13 A study by Misra et al.14 stated that adher-
ence was improved by 18.9% by pill count method and 
by 27.4% using a reminder system. Not taking the right 
dose or abandoning treatment altogether can lead to 
disease progression, cardiovascular risk, mortality and 
prolonged hospitalization.15

As the benefits of the treatment cannot be completely 
appreciated unless blood pressure is effectively con-
trolled, ensuring adherence is as crucial as the diagno-
sis itself. Understanding the causes of poor adherence 
can aid in preventing problems, developing and focus-
ing interventions to improve adherence in the hyper-
tensive population. Therefore, this study was conducted 
to examine the factors related with non-adherence to 
medications and to identify side-effects due to the scar-
city of data about it in our region.

Methods
Study design and setting
This was an institution-based cross-sectional study 
conducted over 3 months. The study was conduct-
ed in accordance with the ethical standards of the 
Teerthanker Mahaveer Medical College and Research 
Centre. The size of the study population to be recruit-
ed into the research was calculated using the formula 
n=z2

α/2P (100-P)/E2, where Zα/2 is standard normal variate, 
P is prevalence rate and E is allowable error. Hence, Zα/2 
was taken as 1.96 at 95% CI, P (according to a previous 
study8) as 29.8% and E as 10%. Therefore, the minimum 
sample size was calculated to be ~80. A total of 124 pa-
tients were recruited for the study.

Inclusion and exclusion criteria
Inclusion criteria
All patients of either sex, aged 18 years or above, di-
agnosed with hypertension and on antihypertensive 
medication for more than 6 months were included in 
the study. Informed consent was taken from patients 
before inclusion.

Exclusion criteria
Pregnant and lactating women were excluded from the 
study. Patients who refused to participate in the study 
were also excluded.

Dependent variable
The data were collected through interview method. The 
dependent variable was adherence to prescribed anti-
hypertensive medications. Adherence was assessed us-
ing the eight-item Morisky Medication Adherence Scale 
(MMAS-8),9 where total scores of <6 indicated low ad-
herence, 6–8 indicated medium adherence, and >8 in-
dicated high adherence.16

Independent variables
Sociodemographic factors were age, sex, marital status, 
religion, ethnicity and level of education. Personal fac-
tors were comorbidities, knowledge about the disease 
and duration of hypertension. The data were collected 
using a pre-formed questionnaire approved by the eth-
ical committee of the Teerthanker Mahaveer Medical 
College and Research Centre.

Pharmacovigilance monitoring
Adverse drug reactions (ADRs) were assessed through 
interview at the time of recruitment. Information on ADRs 
was analyzed using ADR reporting form provided by IPC 
version 1.4.17 ADRs were analyzed using the WHO causality 
assessment scale.18
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Data analysis
The respondents’ demographic traits were depicted us-
ing descriptive statistics. The continuous variables were 
expressed as mean standard deviation and categorical 
variables were measured as percentages. To identify 
the type of data distribution, the Kolmogorov–Smirnov 
test was used. Whilst Spearman’s rank correlation coef-
ficient was used to assess the relationship between the 
study variables, inferential statistics (Mann–Whitney U 
test and Kruskal–Wallis test) were used to evaluate the 
difference. For the Mann–Whitney U test and Kruskal–
Wallis test, a p value of 0.05 was considered significant. 
The data were entered in Microsoft Excel 2016 and then 
exported into SPSS VERSION 21.

Ethical considerations
Consent for the protocol was given by the Constitutional 
Review Committee. The study was approved by Institu-
tional Ethical Committee (Teerthanker Mahaveer Medi-
cal College and Research Centre).

Results
Demographic characteristics
A total of 124 patients were recruited in the study (Table 1). 
The Kolmogorov–Smirnov test revealed non-normal dis-
tribution of the data. Mean age of the study participants 
was 54.07±10.76 years. The sex distribution revealed 
that 52 (58.1%) women were non-adherent. Participants 
above 60 years were less adherent (3.11±1.53). Adherence 
(4.97±1.23) was less in employed individuals as compared 
to unemployed participants. Patients with comorbid 
diseases, like diabetes (n=62), cardiovascular diseases 
(n=38) and cerebrovascular diseases (n=24) were mod-
erately adherent to their medications. Participants in a 
high-income group (>US$7000 per year) showed low ad-
herence. Literacy did not affect the adherence level as 
both educated and uneducated patients were moder-
ately adherent (5.06±1.77). Middle socioeconomic class 
participants were highly adherent. Duration of the dis-
ease did not affect adherence level of the medications.

MMAS-8
The mean MMAS-8 score was 5.20±1.29. The median was 
6 and mode was 6. MMAS-8 score was assessed using 
eight questions. Each question was assessed according 
to positive attitude (medication compliance) and a neg-
ative attitude (medication non-compliance). A score of 1 
was given for negative attitude and 0 for positive attitude. 
Figure 1 shows the frequency of positive and negative at-
titude. The majority (66.1%) of participants regularly forgot 
to take their high blood pressure medication. Only 29% of 

the patients missed taking their medications for reasons 
other than forgetting. Overall, 89 (71.8%) patients never 
stopped taking medication without telling the doctor and 
76 (61.3%) patients forgot to take medications along with 
them when travelling or leaving home. About 98% of pa-
tients took medications a day before the visiting the doc-
tor. Only 38% patients did not take medicine if they felt 
that their blood pressure was under control. Thirty-four 
patients felt hassled about sticking to their blood pressure 
treatment plan. Only 18.5% of patients sometimes had 
difficulty remembering to take their blood pressure med-
ication. The prevalence of negative responses to MMAS-8 
components in terms of non-adherence was greater in 
women. MMAS-8 components 5 and 8 were significantly 
associated with sex (Table 2). Women (48.4%) more often 
forget to take their medications than men, whereas men 
(13.7%) had difficulty in taking all medications.

Pharmacological class of drug used
The majority (107) of patients were using angiotensin re-
ceptor blockers (ARBs). Eight (6.5%) patients were using 
a calcium channel blocker. Diuretics were used by five 
(4%) patients. Only four (3.2%) patients were on polyther-
apy (a combination of ARBs, calcium channel blocker 
and diuretics).

ADRs
Out of 124 patients, 42 (33%) experienced an ADR. Amongst 
124 patients, 121 patients received ARBs. Thirty-five patients 
experienced ADR such as dizziness (31.43%), angioedema 
(51.14%), nausea (20%) or weakness (20%) due to ARBs. 
Ten patients experienced ADRs due to calcium channel 
blockers such as pedal oedema (20%) and tremors (30%). 
Only four patients experienced ADRs due to diuretics, in-
cluding muscle cramps (28.57%) and headache (28.57%). 
The prevalence of ADR and causality assessment as per 
WHO-UMC scale is shown in Table 3.

Adherence
Only four patients were highly adherent to the medi-
cations and 120 patients were non-adherent (56 were 
moderately adherent and 64 had low adherence). The 
mean MMAS-8 score for low adherence was 4.01±1.07 
and that for moderate adherence was 6.03±0.18. De-
scriptive analysis of adherence level is shown in Figure 2.

Discussion
Hypertension is one of the most common non- 
communicable diseases. Increased drug compliance for 
chronic illness can considerably reduce hospital admis-
sion, enhance the quality of life and lower healthcare ex-
penses. The overall medication adherence was very low 
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Description N (%) MMAS score p value

Duration* of 
disease

0.001

<5 year 36 (29) 6.97±1.5

5–10 year 66 (53.21) 5.25±1.18

>10 year 22 (17.7) 5.4±1.25

*Kruskal–Wallis test; **Mann–Whitney p<0.05.

Table 1.  (Continued)Table 1.  Sociodemographic profile of patients and 
MMAS-8 score.

Description N (%) MMAS score p value

Age* (54.07±10.76), years
0.00318–39 years 11 (8.9) 5.27±0.904

40–59 years 76 (61.3) 5.24±1.25

≥60 years 37 (29.8) 3.11±1.53

Sex**
0.005Male 52 (41.9) 5.11±1.18

Female 72 (58.1) 3.26±1.37

Marital status**
0.489Married 120 (96.8) 5.20±1.3

Unmarried 4 (3.2) 5±0.82

Residence**
0.560Rural 65 (52.4) 5.2±1.27

Urban 59 (47.6) 5.15±1.32

Occupation*
0.391Housewife 56 (45.2) 5.3±1.44

Employed 36 (29) 4.97±1.23

Unemployed 18 (14.5) 5.44±1.04

Retired 14 (11.3) 5.07±1.14

Comorbidities*
0.009Diabetes 62 (50) 5.38±1.27

Patients with 
heart disease

38 (30.6) 5.07±1.36

Patient with 
cerebrovascular 
disease

24 (19.4) 4.91±1.21

Income*
0.104<US$2000/year 17 (13.7) 5.58±1.8

US$2000–
US$7000$/year

99 (79.8) 5.16±1.2

>US$7000/year 8 (6.5) 4.87±0.99

Literacy*
0.894Illiterate 29 (23.4) 5.06±1.77

Primary 30 (24.21) 5.26±1.14

Secondary 15 (12.1) 5.06±1.38

Graduate 50 (40.3) 5.28±1.03

Socioeconomic class* 0.283

Poor 18 (14.5) 5.5±1.82

Lower class 96 (77.4) 5.13±1.21

Lower middle 
class

10 (8.1) 6.3±0.94

(Continued)

in this study. About 75% of patients were non-adherent 
to the medications. Our results were contrary to those of 
Ramli et al.,19 Boratas et al.20 and Patel et al.21 where the 
majority (>50%) of the recruited participants were adher-
ent to their medications. In our study, the poor medication 
adherence rate was 38.71% and medium adherence level 
was 58.61%. Similar findings were obtained by Alsolami et 
al.22 and Maciel et al.23 In our study, men were more ad-
herent to the hypertensive medication, in contradiction 
to the studies by Tibebu et al.,24 Mebrahtu et al.25 and Me-
konnen et al.26 where women were more adherent. This 
can be due to women being less vigilant concerning their 
care of health. In our study, patients older than 60 years 
were less adherent to their medications. Similar findings 
were seen in studies conducted in Ethopia26 and Korea.27

The decreased medication adherence amongst 
patients with hypertension highlights the role of impor-
tance of education and various sociodemographic 
factors like gender, education and income. The poten-
tial reasons for low adherence may be social and cul-
tural barriers specific to the population under study. 
Stigma is a common reason for non-adherence. The 
fear of stigmatization can be so intense that patients 
prefer not to take their medications if there is a possibil-
ity that someone might be watching. Additionally, lack 
of support from family members can have a substan-
tial effect on adherence.23 Good access to the health-
care system and enough time for discussion of illness 
are necessary to ensure patient adherence.24 Support 
from healthcare providers and freely accessible care 
appear to increase adherence.22 Financial stability 
is another factor that may contribute to adherence 
because family needs and food are much more impor-
tant than medication costs.25 Lack of understanding 
of medical insurance is another factor that leads to 
non-adherence in low- and middle-income countries.25

Patients at the extremes of age frequently have various 
comorbid conditions and poor memory and as a result 
engage in non-adherence to treatment. Patients taking 
hypertensive drugs for less than 5 years exhibited higher 
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Figure 1.  Frequency of responses of MMAS questions. Series 1 (depicted in blue) negative attitude and series 2 (depicted in 
orange) positive attitude.
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Do you sometimes forget to take your high blood pressure pills?

 People sometimes miss taking their medications for reasons
other than forgetting. Over the past 2 weeks, were there any days

when you did not take your high blood pressure medicine?

Have you ever cut back or stopped taking your medication
without telling your doctor because you felt worse when you took

it?

When you travel or leave home, do you sometimes forget to bring
along your medications?

Did you take your high blood pressure medicine yesterday?

When you feel like your blood pressure is under control, do you
sometimes stop taking your medicine?

Taking medication every day is a real inconvenience for some
people. Do you ever feel hassled about sticking to your blood

pressure treatment plan?

How often do you have di�culty remembering to take all your
blood pressure medication?

Series1 Series2

Table 2.  Association of gender with MMAS-8 components (*p<0.05).

MMAS-8 components Yes Male (yes) Female (Yes) χ2 value p value

Component 5: Did you take your high blood pressure 
medicine yesterday?

98 (79%) 38 (30.6%)  60 (48.4%) 1.91 0.003*

Component 8: How often do you have difficulty 
remembering to take all your blood pressure medication?

23 (18.5%) 12.9 (13.7%) 7 (5.6%) 1.534 0.002*

χ2 test, *p<0.05.

adherence than patients taking them for more than 5 years  
(Table 1). The majority (86.3%) of the patients were on 
monotherapy for hypertension. ARBs were the most 
commonly drug used. According to available studies,28 

monotherapy is frequently used to treat hypertension. 
In fact, 76% of patients with hypertension were receiving 
monotherapy. According to studies conducted by Gupta 
et al.29 and Williams et al.,30 the pharmacological class 
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Table 3.  Frequency of adverse drug reactions and WHO causality assessment.

Drugs Adverse drug 
events

Total no of patients with adverse drug 
events/no. of patients receiving drugs

% Adverse drug events Causality 
assessment

Angiotensin 
receptor 
blockers

Dizzziness (11) 35/121 28.92 Probable

Angioedema (20) Probable

Nausea (7) Possible

Weakness (7) Unlikely

Calcium 
channel 
blocker

Pedal oedema (2) 3/10 30 Probable

Tremors (3) Possible

Diuretic Muscle cramps (2) 4/7 57.14 Unlikely

Headache (2) Probable

Figure 2.  Descriptive analysis according to adherence.
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of drug employed may change according to patient 
demographics, comorbidities and doctor preference. 
ARBs are suggested as a first-line therapy choice for 
hypertension due to their effectiveness in lowering blood 
pressure and preventing cardiovascular events.

Improving medication adherence to antihypertensive 
therapy in patients with hypertension can lead to better 
blood pressure control and a reduced risk of cardiovas-
cular events. There are several strategies that healthcare 
providers can use to promote adherence to medica-
tion regimens in patients with hypertension, including 
patient education, simplification of medication regimens 
and use of reminder systems.31,32 Healthcare providers 

can also supply patients with written materials or online 
resources to reinforce these messages.33,34

A multifaceted intervention by Nieuwlaat et al.35 that 
included patient education, medication reminders and 
pharmacist-led reminders led to improved adherence 
and blood pressure control in patients with hyperten-
sion. Simplification of medication32 regimens includes 
reducing the number of medications that patients are 
taking, simplifying dosing schedules and using com-
bination medications that contain multiple antihyper-
tensive agents. It can also reduce the complexity of 
treatment and make it easier for patients to adhere to 
their prescribed medication regimen. Reminder systems 
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are another effective strategy for improving medica-
tion adherence in patients with hypertension. This can 
include using pill boxes or medication organizers, set-
ting alarms or reminders on mobile devices or electronic 
devices, or using tele-monitoring systems that remind 
patients to take their medications and provide feedback 
on adherence.36,37 Health literacy is an important factor 
that can impact medication in patients with hyperten-
sion. Patients with low literacy may have difficulty in 
medication instructions or recognizing the importance 
of taking their medications as prescribed. Healthcare 
providers can use plain language when communicat-
ing with patients, use visual aids or demonstrations to 
reinforce instructions, and provide written materials that 
are easy to understand.38,39 Two crucial components 
of antihypertensive medication – pharmacovigilance 
and adherence –have received substantial research in 
medical field.40

ADRs associated with antihypertensive drugs can range 
from mild symptoms, such as dizziness and fatigue, to 
more serious complications such as hypotension, elec-
trolyte imbalances and renal failure. Monitoring for ADRs 
is especially important in patients who are taking multi-
ple medications or who have comorbidities that increase 
their risk of adverse effects. About 33% of patients experi-
enced ADRs in our study. Similar results were seen in the 
study done by Husain et al.41 and Palikhey et al.42 Calcium 
channel blockers were the cause of the ADR of oedema 
in agreement with previous studies. Amlodipine most 
likely raises hydrostatic pressure in the lower extremities, 
which causes pedal oedema, as a result of precapillary 
dilation and post capillary constrictions.34 Diuretics are 
known to induce fluid or electrolyte imbalances, which 
could be the reason for the typical side-effects such as 
light-headedness and muscle cramps.35 Most of the ADRs 
in our study were possible (49.15%) followed by probable 
(35.59%) and then unlikely (15.25%), consistent with stud-
ies by Palikhey et al.,42 Husain et al.41 and Mishra et al.43

Unpleasant side-effects caused by drugs have a sig-
nificant impact of medication adherence and quality 
of life. Patients that experience ADRs are non-adherent, 
leading to physical harm, mental stress and prolonged 
hospital visits. The effectiveness of pharmacovigilance 
monitoring in patients receiving antihypertensive 
therapy has been assessed in number of studies. For 
instance, Husain et al.41 found that monitoring for ADR 
in elderly patients with hypertension led to a reduction 

in hospitalization. Pharmacovigilance monitoring and 
adherence interventions have shown promising results 
improving patient outcomes in antihypertensive ther-
apy.44 Studies have concluded that interventions com-
prising pharmacist-led medication reconciliation, 
patient counseling, collaborative care involving phar-
macists and doctors, and automated voice messages 
improved patient adherence by 15%.45

There are also challenges associated with these strat-
egies that need to be addressed. One major challenge 
is patient non-compliance, which can be intentional or 
unintentional. Intentional non-compliance can be due 
to a variety of factors, including concerns about med-
ication side-effects, lack of trust in healthcare providers 
and financial constraints. Unintentional non-compliance 
can be due to forgetfulness, difficulty in understand-
ing medication instructions or lack of social support. 
Despite these challenges, there is growing recognition of 
the importance of adherence and pharmacovigilance 
monitoring in antihypertensive therapy.

Conclusion
Research confirms the existence of non-adherence to 
medication as a problem amongst patients with hy-
pertension in India. The low adherence is significantly 
associated with sex, comorbidities and duration of dis-
ease. The medications were associated with unpleasant 
side-effects that may also have led to low adherence. 
All the ADRs mentioned in the study are treatable and 
can be managed if proper education is provided to the 
patients.

Improving medication adherence in patients with hyper-
tension is an important component of antihypertensive 
therapy that can lead to better patient outcomes. How-
ever, there are also challenges associated with these 
strategies such as patient non-compliance and dif-
ficulty in identifying ADRs. The present study suggests 
that further research is needed to implement health 
education programmes and increase awareness, with 
interventions being required to improve outcomes of 
patients with chronic diseases like hypertension.

Limitations
The study was conducted for a very short time and so 
the sample size was very small.

Contributions: Conceptualization: SP and PM were involved in formulation or evolution of overarching research goals 
and aims. Methodology: all authors were involved. Software: PA. Validation: all authors were involved. Formal analy-
sis: all authors were involved. Investigation: SZ and PA. Resources: All authors were involved in study material. Project 
administration: PM and PS were involved with management and co-ordination responsibility for the research activity 
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planning and execution. Funding acquisition: all authors were involved. Visualization: DG and PS were involved in the 
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