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Abstract
AIM: To review methods of assessing adherence and 
strategies to improve adherence to cardiovascular 
disease (CVD) medications, among South Asian CVD 
patients. 
 
METHODS: We conducted a systematic review of 
English language studies that examined CVD medication 
adherence in South Asian populations from 1966 to April 
1, 2015 in SCOPUS and PubMed. Working in duplicate, 
we identified 61 studies. After exclusions, 26 studies 
were selected for full text review. Of these, 17 studies 
were included in the final review. We abstracted data on 
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several factors including study design, study population, 
method of assessing adherence and adherence rate. 
 
RESULTS: These studies were conducted in India (n  = 
11), Pakistan (n  = 3), Bangladesh (n  = 1), Nepal (n  = 
1) and Sri Lanka (n  = 1). Adherence rates ranged from 
32%-95% across studies. Of the 17 total publications 
included, 10 focused on assessing adherence to CVD 
medications and 7 focused on assessing the impact of 
interventions on medication adherence. The validated 
Morisky Medication Adherence Scale (MMAS) was used 
as the primary method of assessing adherence in five 
studies. Three studies used validated questionnaires 
similar to the MMAS, and one study utilized Medication 
Event Monitoring System caps, with the remainder of 
the studies utilizing pill count and self-report measures. 
As expected, studies using non-validated self-report 
measures described higher rates of adherence than 
studies using validated scale measurements and pill 
count. The included intervention studies examined the 
use of polypill therapy, provider education and patient 
counseling to improve medication adherence. 
 
CONCLUSION: The overall medication adherence 
rates were low in the region, which suggest a growing 
need for future interventions to improve adherence.  
 
Key words: Assessing medication adherence; South 
Asia; Cardiovascular disease medication
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Core tip: The overall adherence rate in South Asia 
is quite low. Only 7 of 17 publications conducted 
interventions geared toward improving adherence. Even 
fewer (n  = 3) utilized community health care workers, 
which provide a unique resource in these resource 
constrained environments. Just over half of the studies 
found in our review utilized validated or gold standard 
methods (n  = 9) with the rest using non-validated 
self-reported measures. Additionally, there was a lack 
of usage of technology despite the majority of these 
countries benefitting from a high cell phone density. 

Akeroyd JM, Chan WJ, Kamal AK, Palaniappan L, Virani SS. 
Adherence to cardiovascular medications in the South Asian 
population: A systematic review of current evidence and future 
directions. World J Cardiol 2015; 7(12): 938-947  Available 
from: URL: http://www.wjgnet.com/1949-8462/full/v7/i12/938.
htm  DOI: http://dx.doi.org/10.4330/wjc.v7.i12.938

INTRODUCTION 
Cardiovascular disease (CVD) is the leading cause of 
death worldwide, with an estimated 17.5 million people 
dying from CVD in 2012[1]. Approximately one-fifth 
of the global population resides in South Asia (India, 
Pakistan, Bangladesh, Nepal, and Sri Lanka), where 

patients suffer from a disproportionately high rate of 
CVD-related morbidity and mortality[2-6]. In a large 
international, case-control study of first myocardial 
infarction (MI), results indicated that the mean age 
for first MI was significantly lower in South Asian parti­
cipants (53.0 years) than in participants from other 
countries (58.8 years)[5]. In approximately 10% of these 
cases, first MI in South Asian participants occurred in 
those aged 40 or below. These data indicate a growing 
epidemic of premature CVD in South Asian populations.

Use of beta-blockers, angiotensin-converting-
enzyme (ACE) inhibitors, statins and antiplatelet drugs 
are successful means of secondary prevention of 
CVD. However, the use of these drugs varies widely 
by population. Results of a large-scale epidemiological 
study examining use of secondary prevention drugs for 
CVD in high-income, middle-income, and low-income 
countries showed that use was highest in high-income 
countries [antiplatelet drugs 62.0%, β blockers 40.0%, 
ACE inhibitors or angiotensin Ⅱ receptor blockers (ARBs) 
49.8%, and statins 66.5%] and lowest in low-income 
countries (including India, Bangladesh and Pakistan) 
(8.8%, 9.7%, 5.2%, and 3.3% for antiplatelets, β 
blockers, ACE inhibitors or ARBs, and statins, respec
tively)[7].

An important factor in the use of appropriate medi
cations to manage CVD risk is medication adherence. 
Adherence is critical to the effectiveness of all drug 
therapies, but is particularly important for medications 
prescribed for chronic conditions[8]. In a study of 37154 
patients with established atherothrombotic disease, 
non-adherence to medications at baseline and one year 
were both significantly associated with increased risk of 
cardiovascular death, myocardial infarction, or stroke at 
4 years[9]. This is of particular importance to South Asian 
countries for various reasons. First, low availability of 
electronic medical records in most health care settings 
precludes accurate assessment of medication adherence 
by health care providers in these countries and therefore, 
poses specific challenges in the assessment of medication 
adherence. Second, the overall health literacy and the 
opportunities to improve provider and patient awareness 
of the importance of medication adherence may be 
limited. Lastly, low availability of pharmacy records and 
medication refill data also limit the use of traditional 
measures used to assess medication adherence (i.e., me
dication possession ratio or proportion of days covered).

Therefore, the overall aim of this review is to examine 
the current methods of assessing adherence to CVD 
medications as well as explore current interventional 
strategies to improve medication adherence, among CVD 
patients in South Asia. 

MATERIALS AND METHODS
Search strategy and study selection 
To identify eligible studies, we conducted a systematic 
search of the literature using the electronic databases 
PubMed (1966 to April 1, 2015) and SCOPUS (1966 to 
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April 1, 2015) and reviewed reference lists for relevant 
articles. Major search terms included “medication adhe
rence” OR “adherence medication” OR “enhancing 
medication adherence” OR “measuring medication 
adherence” OR “medication adherence scale” OR 
“Morisky medication adherence scale” OR “interventions 
for enhancing medication” AND “South Asia” OR 
“South Asian” OR “India” OR “Pakistan” OR “Sri Lanka” 
OR “Nepal” OR “Bangladesh” AND “cardiovascular 
disease” OR “cardiovascular disease medication” OR 
“cardiovascular disease medicine”. 

Working in duplicate, reviewers screened all abstracts 
and full-text publications for eligibility. The following 
details were abstracted from included publications: 
Patient population, sample size, country, study design, 
adherence measure, definition of adherence and 
adherence rate. 
 
Eligibility criteria
Eligible studies were defined as fully published (English 
language) studies that examined CVD medication 
adherence as the primary or secondary outcome in 
South Asian populations. English is widely spoken 
in post-colonial South Asia, and there are very few 
scientific studies published in native languages in this 
region. We excluded studies conducted outside of the 
target population (India, Pakistan, Sri Lanka, Nepal 
or Bangladesh), studies not reporting the method of 
adherence assessment, studies not focused on CVD 
medications, studies with previously described popu
lations, published reviews and editorials, and studies 
reporting no results (rationale/design papers) (Figure 1).

RESULTS
Results of our systematic search of the literature are 
shown in the Figure 1. A total of 61 studies were 
identified through electronic and reference searches, and 
35 were excluded after abstract review. The majority 
of abstracts were excluded because the studies were 
conducted outside of South Asia (n = 20), there was 

no assessment of adherence reported (n = 6), the 
therapeutic area was not CVD (n = 4), the paper was 
a review or editorial (n = 3), or the study population 
was already included in our review through a different 
publication (n = 2). Of the 26 articles included in the 
full-text review, we further excluded 9 articles. The 
reasons for exclusion of full text articles were that the 
papers were design/rationale or review papers (n = 5), 
no adherence assessment was reported (n = 2) and the 
study population was previously described in an included 
paper (n = 2). Therefore, the final review included 17 
articles. A summary of the included studies is shown in 
the Table 1. 

The majority of the studies included in this review 
were conducted in India (n = 11). The remainder of the 
studies were conducted in Pakistan (n = 3), Bangladesh 
(n = 1), Nepal (n = 1) and Sri Lanka (n = 1). Below, we 
provide a synthesis of these results in terms of strategies 
used to measure adherence followed by interventions to 
improve adherence to CVD medications in South Asian 
populations. 

Adherence assessments 
Adherence is defined as “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”[10]. Of 
the 17 publications included in this review, 10 focused 
on assessing adherence to CVD medications. Adherence 
was defined and measured using a variety of methods 
across studies. These studies largely used self-report 
to determine adherence rate, including the use of the 
Morisky Medication Adherence Scale (MMAS)[11] and 
other validated questionnaires, interview questions and 
pill counts.

Five studies used the validated MMAS[11] as their 
primary method of adherence assessment. These studies 
utilized the 4-item MMAS, which scores 1 point for each 
“no” response and 0 points for each “yes” response, 
with total scores ranging from 0 (non-adherent) to 4 
(fully adherent). Hashmi et al[12] used the 4-item MMAS 
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References identified via  
electronic and reference searches

(n  = 61)

Articles selected for full text review
(n  = 26)

Articles included in review
(n  = 17)

Excluded after abstract screening (n  = 35)
   Wrong population (n  = 20)
   No adherence assessment (n  = 6)
   Wrong disease condition (did not include CVD patients) (n  = 4)
   Wrong study type (review/editorial) (n  = 3)
   Previously described study (n  = 2)

Excluded after full text review (n  = 9)
   Wrong study type (design papers/review) (n  = 5)
   No adherence assessment (n  = 2)
   Previously described population (n  = 2)

Figure 1  Results of systematic search. CVD: Cardiovascular disease.
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MMAS; P < 0.001). Fathima et al[13] used the 4-item 
MMAS to evaluate adherence to prescribed medications 
among 162 patients with hypertension, diabetes or 
ischemic heart disease in Bangalore, India. Total scores 
ranged from 0 (non-adherent) to 4 (fully adherent), 
with scores of 1, 2, and 3 classified as moderately 
adherent. The mean MMAS score was 3.2, with 40.1% 
classified as fully adherent, 58.6% classified as partially 
adherent, and 1.3% classified as non-adherent. 
Results showed a significant association between age 
and adherence, with a significantly higher proportion 
of patients 60 years of age and older fully adherent 
(48.1%) compared to those under 60 (32.5%), P < 0.05. 
Similarly, a significantly higher proportion of patients 
who perceived that their medication was not expensive 
were fully adherent (51.2%) compared to those who 
perceived their medication as expensive (27.6%), P < 
0.05. Venkatachalam et al[14] examined determinants of 
adherence to hypertension medication in 473 individuals 
residing in South India. Adherence was assessed using 
the 4-item MMAS, where patients were classified as non-
adherent if they failed to meet any one of the four MMAS 
criteria. Overall adherence was 24.1%, with 51.6% of 
patients forgetting to take medication regularly, 59.8% 
having difficulty remembering to take their medication, 
53.6% stopping medication upon feeling better, and 
55.2% stopping medication upon feeling worse. Kumar 
et al[15] looked at factors associated with medication 
adherence in 120 hypertensive patients at a tertiary care 
hospital in India. Adherence was assessed using the 
8-item MMAS and through self-report (not well defined 
in the publication). The 8-item MMAS was scored 1 
point for every “yes” response and 0 points for every 
“no” response, with a score of 2 or greater classified as 
low adherence, 1-2 as medium adherence, and 0 as 
high adherence. Despite a self-reported adherence rate 
of 96.7%, MMAS scores indicated that 45.8% of the 
study sample had low adherence, 54.2% had medium 
adherence, and 0% had high adherence. 

Simkhada[16] conducted a cross-sectional prospective 
study of blood pressure control and predictors among 
147 hypertensive patients in Nepal. Adherence was 
assessed using a 6-item questionnaire adapted from 
Choo et al[17] and Morisky et al[11] as used by Rose et 
al[18] in a previous publication. The 6 questions asse
ssed difficulty taking medications, forgetting to take 
medications, number of days medications were missed 
in the past week, number of days an extra pill was taken 
in the past week, medications taken less because the 
patient felt better, and medications taken more because 
the patient felt worse. Patients who responded “yes” to 
two or more questions were classified as non-adherent. 
Results showed that only 29.9% of patients were 
adherent to blood pressure medications. 

Two studies included in this review used validated 
questionnaires other than the MMAS to assess adhe
rence. Dennis et al[19] examined barriers to medication 
adherence in 608 hypertensive patients in India. 
Adherence was measured using the Brief Medication 

Questionnaire (BMQ), and through detailed patient 
interviews. The BMQ is a self-reported survey that 
measures barriers to adherence through four screens. 
The regimen screen (previously validated against 
Medication Event Monitoring System caps)[20] consists of 
5 questions assessing patient behavior towards taking 
medication. Each question is worth 1 point, where scores 
greater than 1 indicate non-adherence. Overall, 50.3% 
of patients were adherent to anti-hypertensive therapy. 
Many patients believed that either their medications were 
not working (37.8%), or that medications would bother 
them (5.9%). Access to medication was also an issue, 
with 78.6% of patients reporting difficulty paying for 
medication and 54.9% reporting difficulty getting refills 
on time.

Saleem et al[21] examined the association between 
knowledge and medication adherence among 385 hyper
tensive patients in Quetta City, Pakistan. Adherence was 
measured using the 10-item drug attitude inventory 
(DAI-10). Scores ranged from -10 to 10, with negative 
scores indicating non-adherence, 0-5 indicating moderate 
adherence, and 6-10 indicating high adherence. The 
DAI-10 was pilot-tested with 40 hypertensive patients 
for reliability and validity (Cronbach’s α = 0.7) and 
translated from English to Urdu. The hypertension fact 
questionnaire was used to assess patient’s knowledge of 
hypertension, its causes, treatment and management. 
The overall mean score of the DAI-10 was -1.74 ± 2.15. 
In this study, 64.7% of patients were classified as non-
adherent, 35.3% as moderately adherent, and none 
as highly adherent. There was a significant, inverse 
relationship between knowledge and adherence, which 
investigators noted was a conflicting outcome. Saleem 
et al[22] published another study on the same population, 
using the same assessment of adherence, looking at the 
association between adherence and quality of life. These 
results showed no relationship between quality of life 
and medication adherence. 

Two of the included studies used interview questions 
to assess adherence. Khanam et al[23] measured adhe
rence to anti-hypertensive medication in 29960 patients 
residing in rural Bangladesh. Adherence was measured 
through self-reported interview questions using a 
two-part questionnaire on chronic disease lifestyle 
risk factors and management. The questionnaire was 
translated from Bangla to English and back in order to 
check for consistency of the meaning. Additionally, the 
questionnaire was piloted and pre-tested. Non-adherence 
was defined as discontinuation of medication at the time 
of the interview and was classified as a dichotomous 
various variable (yes or no) based on this definition. 
The overall rate of non-adherence in this population was 
26.2%. Non-adherence was higher among men (29.2%) 
than women (24.3%), (P < 0.001), decreased with 
age (P < 0.001) and was less common among wealthy 
people. Non-adherence was greater when hypertension 
was diagnosed by unqualified providers (community 
health workers or informal health providers) (OR = 1.67, 
95%CI: 1.42-1.97). Those who reported cardiovascular 
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comorbidities (angina, heart attack or stroke) were more 
likely to be adherent to medication (OR = 0.78, 95%CI: 
0.64-0.97 for non-adherence). Rao et al[24] examined 
medication adherence among 426 patients with either 
hypertension or type-2 diabetes mellitus in southern 
India. Adherence to either hypertension or diabetes 
medication was assessed through self-reported interview 
questions. Patients were asked to report how they had 
been taking their medication in the week preceding the 
interview. Patients who reported taking less than 80% 
of their prescribed medications in the week preceding 
the interview were classified as non-adherent. The 
interview questions were pilot tested and the validity 
was appraised by experts. Among hypertensive patients, 
82.2% reported adherence to treatment, while 83.6% 
of diabetics reported adherence to treatment. Adherence 
was higher among females (87.4%) than males (72.2%) 
(P < 0.05). High cost of treatment and asymptomatic 
disease were the most commonly cited reasons for 
non-adherence among those with hypertension (39% 
and 35% respectively) and diabetes (30% and 48%, 
respectively). 

Joshi et al[25] examined the relationship between 
medication adherence and blood pressure control in 
156 hypertensive patients in urban India. Adherence 
was assessed at the end of three month follow-up by 
pill count. Subjects who took less than 80% of their 
medication were classified as non-adherent. Adherence 
was 79% among patients with controlled hypertension, 
and 39% among patients with uncontrolled hypertension. 
Additionally, non-adherence was a significant predictor of 
uncontrolled hypertension in this population (OR = 6.23, 
95%CI: 2.36-16.48, P > 0.0001). 
 
Strategies for improving adherence 
Of the 17 publications included in this review, 7 
publications examined interventions aimed at improving 
adherence to CVD medications in South Asian popu
lations as a primary or secondary outcome. Three of 
these interventions examined the use of combination 
or polypill therapy to improve adherence. Bahl et al[26] 
conducted an observational, open-label study to examine 
the use of a fixed combination therapy of perindopril and 
amlodipine on the management of hypertension among 
1250 patients in India. Adherence was measured via 
self-report through interview questions asked on days 
15, 30 and 60 of follow-up. Patients were asked if they 
had missed any doses and what time they took their 
medication the day prior to follow-up. All patients who 
completed the study (94%) adhered to their treatment 
as specified in the study protocol. It is important to note 
that there was no usual care group in this study. It is 
also important to point out that this is a clinical trial, in 
which participants are generally more adherent than 
free-living populations. Soliman et al[27] examined the 
effects of a polypill (75 mg aspirin, 20 mg simvastatin, 
10 mg Lisinopril and 12.5 mg hydrochlorothiazide) vs 
usual care (not specified) on the prevention of CVD in 
216 patients without established CVD. Adherence was 

assessed via monthly self-reports using pill counts (no 
further details provided). Results showed that the polypill 
intervention arm had 80% of patients with greater 
than 80% adherence, 6% with 60%-79% adherence, 
3% with 40%-59% adherence, and 10% with < 40% 
adherence. Results for the usual care group were not 
reported. Thom et al[28] studied the effects of a fixed-
dose combination (FDC) therapy (either aspirin, 75 mg; 
simvastatin, 40 mg; lisinopril, 10 mg; and atenolol, 50 
mg or aspirin, 75 mg; simvastatin, 40 mg; lisinopril, 
10 mg; and hydrochlorothiazide, 12.5 mg) vs usual 
care (treated at the discretion of their usual physician) 
on medication adherence and risk factors in patients 
at high risk of CVD. They utilized data from the Use 
of a Multidrug Pill in Reducing Cardiovascular Events 
randomized clinical trial of 1004 patients from Europe, 
and 1000 from India. Adherence was measured through 
self-report during a follow-up visit and defined as taking 
medication at least 4 d during the week before the visit. 
For patients in India, adherence in the FDC group vs the 
usual care group was 89.1% and 63.6%, respectively 
(RR = 1.40; 95%CI: 1.30-1.51). For patients in Europe, 
adherence in the FDC group vs the usual care group 
was 83.6% and 65.8%, respectively (RR = 1.27; 
95%CI: 1.18-1.37). The effects of the FDC strategy on 
adherence did not differ significantly between patients 
from India vs patients from Europe (P = 0.07 for 
interaction). 

Qureshi et al[29] used MEMS bottles to determine 
the impact of an education package aimed at general 
practitioners to increase adherence to anti-hypertensive 
drugs in 200 patients in Karachi, Pakistan. Components 
of the education package included non-pharmacological 
(diet, exercise, weight loss, smoking cessation) and 
pharmacological interventions (prescribing low cost and 
appropriate generic drugs; preferential use of single dose 
drug regimens; scheduled follow-up visits; stepped care 
approach for titration of drugs to achieve target blood 
pressure levels; and satisfactory consultation sessions 
for patients, with explanations of treatment and use 
of appropriate communication strategies). Adherence, 
defined as percentage of prescribed doses taken, was 
measured using MEMS bottles, which electronically 
monitored and recorded the time each cap was opened. 
Adherence was recorded by community health workers 
at the end of weeks 1, 3 and 6 of the study. Adherence 
was significantly better in the intervention group (unad­
justed mean percentage days with correct dose) vs 
the standard of care group (48.1% vs 32.4%, P = 
0.048) over the 6 wk period. Greater adherence was 
significantly associated with higher levels of education (P 
< 0.001), patients being encouraged by family members 
to take medications (P < 0.001), patient’s belief in drug 
effects (P < 0.001) and having the purpose of the drug 
explained to the patient (P < 0.001). 

Three small scale interventions used counseling to 
improve adherence. Kar et al[30] conducted a community 
intervention to implement the World Health Organization 
(WHO) CVD risk management package in India. The 
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intervention was implemented among 1010 adults 
from a randomly chosen cluster of households, and 79 
hypertensive patients were followed at 1, 3, and 5 mo to 
reinforce risk prevention and adherence to medications. 
Adherence was assessed by self-report and defined as 
daily intake of all prescribed anti-hypertensive medication 
in the past 15 d. In the intervention households, regular 
intake of medication increased from 37.9% to 58.3% (P 
< 0.05), while in the control households, it decreased 
from 43.5% to 34.8%. Palanisamy et al[31] conducted 
a non-randomized intervention to improve adherence 
among 43 post discharge hypertensive patients in 
India, and analyzed differences in adherence pre and 
post intervention. After discharge, patients were given 
counseling on drugs and lifestyle modification, were 
provided with a medication schedule reminder and 
received frequent telephone reminders from study 
pharmacists. Adherence was assessed using a version 
of the Morisky scale, which included a 5-point response 
option (never/rarely/sometimes/often/always) and a 
set of open-ended questions regarding reasons for non-
adherence. Scores ranged from 0-4 for the response 
option questions and 0-16 for the open-ended questions, 
with higher scores indicating poorer adherence. All 
patients who answered “yes” to at least one question 
were considered non-adherent. At baseline, 100% of 
the patients were considered non-adherent, whereas at 
the second interview, 51.2% were non-adherent and 
at the third interview, only 4.6% were non-adherent. 
Ponnusankar et al[32] conducted a randomized study 
of 90 patients with chronic conditions to assess the 
impact of patient medication counseling on adherence. 
Patients in the intervention group received a 15-20 min 
medication counseling session from a pharmacist. In 
order to determine adherence, patients were asked to 
bring back all remaining medications and empty foils 
along with medication receipts, as well as to complete 
an adherence self-assessment form. As measured by pill 
count at follow-up, adherence was 92.2% ± 4.5% for 
counseled group and 84.7% ± 11.8% for the usual care 
group. As measured by the self-assessment form, 75% 
of patients in the intervention group and 67% of patients 
in the usual care group rated themselves as adherent. 

Two additional interventions were identified, however, 
only the design/rationale papers have been published 
at this point. Fathima et al[33] reported the design 
of the Primary pREvention strategies at community 
level to Promote Adherence of treatment to pREvent 
cardiovascular diseases (PrePare) study, a multi-center, 
household-level, cluster-randomized trial to improve 
systolic blood pressure (BP) and medication adherence in 
at-risk households in India. The intervention consists of 
household visits by community health workers (CHWs) 
every two months. The CHWs will assess adherence by 
administering a questionnaire and inspecting the empty 
blister packets or purchase receipts, measure BP and 
ascertain if BP values meet the preset targets, ensure 
that individuals adhere to the prescribed treatment 
by using educational messages to target tobacco use, 

adherence to medication, and promote lifestyle changes 
and set goals for BP and weight and reduction in tobacco 
use and weight reduction goals for the next visit. Kamath 
et al[34] reported the design of the Secondary Prevention 
of Acute Coronary Syndromes study, a hospital-based, 
open-label, randomized trial of community health worker 
interventions vs usual care in India. The intervention 
includes a patient diary with information on ischemic 
heart disease risk factors, treatments and importance of 
treatment compliance, as well as calendar checklist, on 
which patients mark every time they take a dose of their 
medications. Adherence will be calculated based on the 
percentage of doses taken of those prescribed. The 4-item 
MMAS will also be used to assess adherence at follow-
up visits. If patients prematurely stopped taking their 
medications, the reasons for doing so will be elicited.

DISCUSSION
In this systematic review, we provide a summary of 
the methodologies used to assess and interventions to 
improve adherence to CVD medications in South Asians. 
The most common method for assessing adherence 
was patient self-report (n = 16). While self-reporting 
does open the door to recall bias, it provides one of the 
most economically feasible methods for data collection. 
All of these studies were conducted in developing 
countries or in resource limited settings, which could 
be a contributing factor to the use of self-report rather 
than “gold standard” methods such as MEMS caps or 
pharmacy refill data. Usage of MEMS caps in resource-
limited settings is most likely constrained due to their 
high costs (approximately $100 USD per cap)[35-37]. Only 
1 study in our review included the use of MEMS caps, 
in a region where the gross national income per capita 
is $1483 USD, which is the lowest in the world[38]. As 
expected, pharmacy refill data, which relies on complete 
pharmacy records, was not used by any of the included 
studies. Without reliable and interoperable electronic 
pharmacy records, tracking where patients get their 
medication from can prove to be largely difficult and 
resource intensive. 

In addition to primarily relying on self-report, several 
of the studies did not use validated instruments. Of the 
16 studies using self-reported measures, 7 used validated 
questionnaires, while 9 studies used non-validated 
interview or survey questions. Furthermore, there was 
a general lack of information on these interview or 
survey questions. Details on how adherence rates were 
calculated or how data was collected were missing in 
several of these publications. There was also a general 
lack of detail on what class and type of medications 
was being measured for adherence. From the studies 
that did report medication type, the majority were anti-
hypertensive medications. There was little data on other 
CVD medications such as anti-platelets and cholesterol 
lowering medications. 

It is important to note that the adherence rates 
from non-validated, self-reported interview or survey 
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questions were typically higher than those of the 
validated scale measurements. The most glaring of 
disparities appears in Kumar et al[16] where 96.7% of 
patients were classified as adherent according to a self-
report assessment form and only 54.2% of patients 
were classified as medium adherent and 0% classified 
as highly adherent according to the 8-item MMAS. 
Therefore, researchers in this region should consider 
using validated measures such as the MMAS as opposed 
to non-validated measures when assessing adherence. 
Additionally, several of these papers did not assess 
whether a higher medication adherence to hypertensive 
medications was associated with an improvement in an 
intermediate outcome measure such as blood pressure 
control. Generally the adherence rates were low which 
shows a growing need for future interventions geared 
towards improving adherence. 

Overall, very few studies (n = 7) evaluated the 
impact of interventions to improve adherence. One inter
vention targeted provider education. While important, 
provider based interventions are typically considered 
quality improvement and are generally considered 
weak interventions[39]. Three interventions focused on 
the use of allied health care providers, such as com
munity health workers or pharmacists, to educate 
or counsel patients on the importance of adhering to 
medication. Two of these interventions provided drug 
counseling from pharmacists to patients in an attempt 
to improve medication adherence, and both showed 
promising results. The third followed the WHO CVD 
risk management package utilizing community health 
care workers to assess risk and provide counseling on 
lifestyle changes to manage that risk. Community health 
care workers are a unique resource available to most if 
not all of these countries and could form the backbone 
for interventions directed at improving medication 
adherence in these low resource environments. The 
final 3 interventions were geared towards reducing pill 
burden through the use of polypills. No interventions 
targeted patient-provider communication, which may 
be an important determinant of a patient’s medication 
adherence[40]. 

An important distinction to note is that non-adhe
rence can be classified as either (1) intentional; or (2) 
unintentional. Intentional non-adherence is related to 
patient’s beliefs and knowledge and health seeking 
behaviors, while unintentional non-adherence is related 
to demographics and comorbid illness[41]. Unintentional 
and intentional non-adherence to medications are 
related to different patient characteristics. A review of 
medication adherence in native and immigrant South 
Asians noted that the primary factors related to non-
adherence in the included studies were forgetfulness, 
side-effects and choosing not to take the medication[42]. 
This suggests that both unintentional and intentional 
nonadherence contribute to overall non-adherence in 
South Asian populations and successful interventions 
aimed at improving adherence in this population should 
address both mechanisms. The interventions included 

in this review did not make such a distinction, and thus 
the generalizability of the results is limited.

Several studies cited behavioral barriers to medi
cation adherence. Interventions geared towards patient 
education could improve patient self-efficacy and help 
break down these barriers. Additionally, there was a 
general lack of system-wide interventions such as audit 
and feedback and decision support systems. Although 
the lack of electronic medical record data in this region 
would lead to a low overall yield for decision support 
systems. However, audit and feedback interventions 
could be utilized more in resource constrained settings. 
Furthermore, we found a lack of interventions utilizing 
technology to assist patient adherence. Several of 
these regions benefit from a high cell phone density[43]. 
However, none of the interventions included in this 
review used cell phone reminders through text mes
sages or other means to improve medication adherence. 
Although most interventions used in these studies 
showed promising results, further research is needed 
to determine which interventions or combination of 
interventions is the most effective strategy for improving 
medication adherence in this resource constrained 
environment. This research along with cost-effectiveness 
of each of the above mentioned strategies would be 
informative as policy makers decide which of these 
interventions could be scaled up to the population level.

In conclusion, we found that self-report measures 
were the most commonly used method to assess 
adherence. Although several interventions were directed 
towards providers, allied health care professionals and 
community health care workers, there is a need to 
employ strategies directed towards provider-patient 
communication. Additionally, there is a need to better 
incorporate technology such as cell phones, which 
are readily available for most people living in these 
countries. Examples of this type of intervention include 
the use of tailored and specific Short Text Message (SMS) 
reminders to improve medication adherence[44] and the 
use of text and a voice SMS in local language to improve 
health literacy and medication adherence[45].

Future research should focus on using more validated 
self-reported measurements. These scales should 
be validated in South Asian populations specifically, 
since health literacy may vary from previously studied 
populations. Additionally, there is a need to tie these 
adherence measurements to intermediate outcome 
measures such as blood pressure or cholesterol control 
as well as determine their effects on CVD outcomes.  

COMMENTS
Background
Cardiovascular disease (CVD) is the leading cause of death worldwide, with 
an estimated 17.5 million people dying from CVD in 2012. Approximately one-
fifth of the global population resides in South Asia, where patients suffer from a 
disproportionately high rate of CVD-related morbidity and mortality. Adherence 
to medication is critical to the effectiveness of CVD risk management. 
Therefore, the aim of this review is to examine current methods of assessing 
adherence and strategies to improve adherence to CVD medications, among 
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South Asian CVD patients.

Research frontiers
Current research indicates a growing epidemic of premature CVD in South 
Asian populations. Establishing suitable strategies to assess adherence to 
CVD medications is of particular importance to South Asian countries for 
various reasons. First, low availability of electronic medical records in most 
health care settings precludes accurate assessment of medication adherence 
using electronic medication refill data by health care providers. Second, the 
overall health literacy and the opportunities to improve provider and patient 
awareness of the importance of medication adherence may be limited. Lastly, 
low availability of pharmacy records and medication refill data also limit the use 
of traditional measures used to assess medication adherence.

Innovations and breakthroughs
Understanding adherence to CVD medications in South Asian populations is an 
important research question. This study focuses on the specific challenges and 
complexities related to CVD medication adherence in native South Asians.

Applications
This review demonstrates the need to identify a gold standard for assessment 
of adherence related to CVD medications in South Asians. Additionally, 
there is a need to employ intervention strategies directed towards provider-
patient communication and to tie these interventions to intermediate outcome 
measures in order to determine their effects on CVD outcomes. 

Terminology
Adherence in this review is defined as “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”. The 
Morisky Medication Adherence Scale is a 4 or 8-item self-report questionnaire 
that results in a score ranging from 0 (non-adherent) to 4 or 8 (fully adherent).

Peer-review
In this manuscript, Virani et al reviewed mainly adherence to antihypertensives 
in South Asian populations and the methodology of studies conducted in this 
field. It is an interesting topic and the presentation of data is impressive.
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