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Purpose: The burden of cardiovascular diseases (CVD) is high in low- and middle-income 
countries (LMICs). Medications are integral to the management and control of CVD; however, 
suboptimal adherence impacts health outcomes. This systematic review aims to critically examine 
interventions targeted at improving medication adherence among persons with CVD in LMICs.
Methods: In this systematic review, we searched online databases PubMed, Embase, and 
CINAHL for studies that evaluated a medication adherence intervention for CVD, reported 
adherence as an outcome measure, were conducted in LMICs and reported the strategy or 
tool used to measure adherence. We included articles published in English, available in full 
text, peer-reviewed, and published between 2010 and 2020.
Results: We included 45 articles in this review. The majority of the studies implemented 
counseling and educational interventions led by nurses, pharmacists, or community health 
workers. Many of the studies delivered medication-taking reminders in the form of phone 
calls, text messages, short message services (SMS), and in-phone calendars. Multi-component 
interventions were more effective than unifocal interventions. Interventions involving technol-
ogy, such as mobile phone calls, electronic pillboxes, and interactive phone SMS reminders, 
were more effective than generic reminders. The outcomes reported in the studies varied based 
on the complexity and combination of strategies. When interventions were implemented at both 
the patient level, such as reminders, and at the provider level, such as team-based care, the effect 
on medication adherence was larger.
Conclusion: In LMICs, medication adherence interventions among persons with CVD 
included a combination of patient education, reminders, fixed-dose combination therapy and 
team-based care approach were generally more effective than singular interventions. Among 
patients who had CVD, the medication adherence interventions were found to be moderately 
effective. Future studies focusing on improving medication adherence in LMICs should consider 
non-physician-led interventions and appropriately adapt the interventions to the local context.
Keywords: medication adherence, cardiovascular diseases, LMICs, systematic review

Introduction
Cardiovascular disease (CVD) is the leading cause of morbidity and mortality globally, 
accounting for about 17 million (30%) deaths annually.1 This number of CVD deaths is 
projected to increase to over 23.3 million by 2030.1 The population most affected are 
people living in regions where more than 80% of all CVD deaths occur.2 Although the 
CVD epidemic has begun to recede in some high-income countries (HICs), CVD 
mortality rates in low- and middle-income countries (LMICs) continue to rise to 

Correspondence: Oluwabunmi Ogungbe  
Johns Hopkins University School of 
Nursing, 525 N. Wolfe Street, Baltimore, 
MD, 21205, USA  
Tel +1-601-541-1152  
Email oogungb3@jh.edu

Patient Preference and Adherence 2021:15 885–897                                                         885
© 2021 Ogungbe et al. This work is published and licensed by Dove Medical Press Limited. The full terms of this license are available at https://www.dovepress.com/terms. 
php and incorporate the Creative Commons Attribution – Non Commercial (unported, v3.0) License (http://creativecommons.org/licenses/by-nc/3.0/). By accessing the 

work you hereby accept the Terms. Non-commercial uses of the work are permitted without any further permission from Dove Medical Press Limited, provided the work is properly attributed. For 
permission for commercial use of this work, please see paragraphs 4.2 and 5 of our Terms (https://www.dovepress.com/terms.php).

Patient Preference and Adherence                                                        Dovepress
open access to scientific and medical research

Open Access Full Text Article

P
at

ie
nt

 P
re

fe
re

nc
e 

an
d 

A
dh

er
en

ce
 d

ow
nl

oa
de

d 
fr

om
 h

ttp
s:

//w
w

w
.d

ov
ep

re
ss

.c
om

/
F

or
 p

er
so

na
l u

se
 o

nl
y.

http://orcid.org/0000-0003-1813-0906
http://orcid.org/0000-0001-9165-0348
http://orcid.org/0000-0003-4107-616X
http://orcid.org/0000-0003-2838-4168
http://orcid.org/0000-0003-1918-4316
http://orcid.org/0000-0003-0299-6289
http://orcid.org/0000-0002-5054-3025
mailto:oogungb3@jh.edu
http://www.dovepress.com/permissions.php
http://www.dovepress.com


about 300–600 CVD deaths per 100,000 population 
every year. Of note, in countries such as the United States, 
some of the gains achieved are being lost.1 Sub-optimal 
adherence to medications for the prevention and treatment 
and chronic conditions is considered a significant public 
health concern. It is also associated with poor control of 
CVD risk factors, CVD complications, worse health out-
comes, and increased healthcare costs.3,4 In HICs, optimal 
adherence is only about 50% among patients who have CVD. 
Adherence to CVD medications is even lower in emerging 
economies where there are challenges of limited health 
resources, socioeconomic barriers, and inequities in access 
to healthcare.3,5

Adherence is defined as the extent to which a person’s 
medication-taking behavior corresponds with an agreed 
recommendation from a healthcare provider.6 Achieving 
80% or higher adherence to recommendations is considered 
“good”.7,8 The treatment of CVD usually involves long-term 
use of medications, and their full benefit is often undetected as 
only about 50% of patients take their medications as 
prescribed.9 Barriers to medication adherence include forget-
fulness, cost, side effects, cultural beliefs, health insurance, 
depression, comorbidities, polypharmacy, lack of social sup-
port, patient-provider communications and relationships, and 
lack of health insurance.10,11

There are several interventions for improving medication 
adherence: patient education, medication regimen manage-
ment, fixed-dose combination medications, consultation with 
clinical pharmacists, and team-based care.12,13 Other strate-
gies are cognitive-behavioral therapies, use of incentives, and 
medication-taking reminders such as electronic pill monitor-
ing with text messages, automated refill tracking of in-patient 
electronic records, or email alerts to a provider for missed 
refills.12 While these strategies have been widely used in 
research and healthcare practice in high-income countries; 
they have not been sufficiently adapted for use in LMICs— 
where the burden of diseases is high, and challenges with 
medication utilization are higher.13,14 It has been suggested 
that increases in medication adherence interventions would 
likely have a more significant impact on the health of the 
population than other specific medication treatments.3 While 
studies have described medication adherence as being low in 
LMICs and focused on the barriers and factors influencing, 
research is scarce regarding the implementation of medica-
tion adherence strategies in these settings.14,15 Therefore, this 
study aimed to critically examine interventions targeted at 
improving medication adherence among persons with cardi-
ovascular diseases in LMICs.

Methods
Search Strategy and Selection Criteria
Using recommendations from the Preferred Reporting Items 
for Systematic Reviews and Meta-Analysis (PRISMA)16 and 
with the help of an information specialist, we conducted 
a literature review on medication adherence interventions 
for cardiovascular diseases in LMICs. We built a search 
strategy using relevant text words and their synonyms 
(Table S1); we also searched controlled vocabulary in the 
databases: Emtree in Embase, MeSH in PubMed, and subject 
headings Cumulative Index to Nursing & Allied Health 
Literature (CINAHL). Final searches were conducted on 
August 11, 2020, in PubMed, Embase, and CINAHL. The 
final search strategy can be found in the Supplemental Files 
(Table S1). We imported identified articles into 
Covidence®17 and titles and abstracts were screened for 
eligibility based on the inclusion and exclusion criteria 
described below. We included studies that implemented or 
tested a medication adherence intervention for cardiovascu-
lar diseases, reported adherence as an outcome measure, 
were conducted in LMICs, and reported the strategy or tool 
used to measure adherence. The articles had to be published 
in English, available in full text, peer-reviewed, and pub-
lished between 2010 and 2020. Studies that implemented 
medication adherence in conditions other than CVD were 
excluded. Systematic reviews, study protocols, editorials, 
and commentaries were excluded, including low-quality arti-
cles appraised using the Joanna Briggs Institute (JBI) Critical 
Appraisal Tools (Table S2).18 Following the screening of 
titles and abstracts, full-text versions of screened articles 
were obtained. Two authors (B.O. and S.B.) independently 
reviewed the full text articles to determine the studies’ elig-
ibility and subsequently extracted the data. During the full- 
text review process, discrepancies and disagreements were 
resolved through discussion and review by a third, indepen-
dent author (A.A.). The PRISMA checklist and flowchart 
were also used to facilitate transparent reporting of the arti-
cles reviewed.16 The review protocol was registered in 
PROSPERO with registration number CRD42020211279.

Results
A total of 45 studies that met our inclusion criteria were 
included in this review (Figure 1). Four studies were con-
ducted in Africa: two in Nigeria,19,20 one in Ghana,21 and 
one in South Africa22 Eight of the studies were conducted in 
the Americas: Brazil,23–27 Argentina,28 Portugal,29 and 
Chile.30 Thirty-three of the studies were conducted in Asia: 
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Jordan,31,32 Iran,33–41 Philippines,42 Malaysia,43 China,44–50 

Taiwan,51 India,52–57 Vietnam,58 Pakistan,59–61 and 
Thailand62,63 (Table 1). Also, 35 of the studies were rando-
mized clinical trials and nine articles were non-randomized 
studies; one study was a cohort study; others were quasi- 
experimental and pre-post studies. The sample size of the 
studies included in the review ranged from 30 to 5725. The 
total population in the intervention groups across all the 
studies was 25,493; the mean was 554 participants. For all 
the control groups, the total participants were 6315; the 
mean was 162 participants. The duration of interventions 
in the studies ranged from 4 weeks to 12 months.

In this review, many of the studies included multiple 
interventions that contributed to a more substantial effect 
on medication adherence. Almost three-fourths (72%, 
n=33) of the studies used a multi-component approach to 

the interventions. The complexity level of the interventions 
did not necessarily translate into a stronger effect. The 
dimensions of medication adherence determinants were pro-
vider, drug or therapy-level, and health system-level factors. 
Thus, medication adherence interventions were classified as 
patient, provider, drug/therapy, and health system-level inter-
ventions. Majority (91%, n=41) of the studies included in this 
review addressed medication adherence at the patient level. 
These interventions included fixed-dose combination ther-
apy, patient education, lifestyle counseling, cognitive beha-
vioral therapy, reminders, and incentives.

When educational interventions were customized, 
initiated early, and repeated at regular intervals, improve-
ments in medication adherence were shown to be modest; 
73% (n=33) of the interventions that included patient 
education were effective. The most substantial effect size 

Figure 1 PRISMA flowchart showing the selection of eligible studies. 
Note: Copied from Moher D, Liberati A, Tetzlaff J, Altman DG, The PRISMA Group (2009). Preferred Reporting Items for Systematic Reviews and Meta-Analyses: The PRISMA 
Statement. PLoS Med 6(7): e1000097.16
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was observed in Lourenco et al,27 a nurse-led intervention 
of in-person visits and made plans on medication-taking 
behavior with phone reinforcements. Medication adher-
ence was more improved in the intervention group than in 
the control group after two months of follow-up (OR: 5.23, 
95% CI: 2.03–13.49; p=0.001). The smallest effect size was 
observed in Kamal et al,59 where the intervention group 
received daily interactive voice calls regarding their medi-
cations for stroke and myocardial infarction (MI), daily 
tailored medication reminders, and weekly lifestyle modifi-
cations for three months. At the end of follow-up, the mean 
medication adherence was increased in the intervention 
group compared with the usual care group with a mean 
difference of 0.03 (±0.13), (95% C.I: −0.23–0.29; p = 
0.40). Nurses provided education in 41% (n=19) of the 
studies, including as part of the clinical team; physicians 
provided education in 27% (n=12) of the studies, pharma-
cists provided education in 22% (n=10) of the studies, 
community health workers provided education in 13% 
(n=6) of the studies. The duration of the education was 
brief in some cases and delivered in a single session, 
while in other instances, education was delivered multiple 
times. Interventions in which patient education was deliv-
ered in-person, face-to-face were more likely to have 
a higher effect on medication adherence.

Medication-taking reminders of phone calls, text mes-
sages, Short Message Services (SMS), or in-phone calendars 
were some of the most common medication adherence inter-
ventions. Reminders were more effective when they were 
personalized or interactive rather than generic. Many (48%, 
n=22) of the interventions included in this review were con-
ducted by phone calls24,33,45,48,49,57,64,65 or by SMSs, including 
customized and interactive messages30,45,46,60 and electronic 
pillboxes.62 Only one study implemented incentives as 
a strategy to improve adherence in the form of free antihyper-
tensive medication and transportation funds to attend clinic 
appointments.19 In the management of chronic diseases, 
a team-based approach, or team-based care, was identified as 
a strategy that may improve adherence. In this review, the 
interventions incorporated a team-based approach to CVD 
management and medication adherence. These interventions 
were nurse-led,19,21,26,27,32,36,38,41,45,48,53,56 community health 
worker-led,52,55,57 and clinical/community pharmacist- 
led.23–25,31,43,61,62 In Kavita et al53 a team-based approach 
was used to deliver a medication adherence intervention; 
a group of experts from cardiology, nursing, community med-
icine, and fine arts developed and validated an intervention 
package that consisted of a booklet for nurses, a patient 

education booklet and flashcards for patient education. After 
one year of follow-up, the mean adherence scores were sig-
nificantly higher in the intervention group (p <0.001); effect 
size (Cohen’s d) was 1.1.

Fixed-dose combination therapy or single-dose therapy 
has been recommended for use in the initial treatment of 
CVD and CVD risk factors rather than monotherapy 
because they may facilitate long-term adherence. Mariani 
et al28 investigated whether a multi-cap containing four 
secondary prevention drugs would increase the adherence 
to treatment at six months following MI hospitalization and 
found that 98% of those who received the multi-cap were 
adherent to treatment six months after the intervention 
compared to 93.5% in the control group (RR: 1.05; 95% 
CI: 0.96–1.14; p = 0.347); however, there were no signifi-
cant improvements in medication adherence between the 
groups.

Indirect adherence measurement methods were the 
most common methods used in the articles reviewed 
(Table S3). These included the use of measurement scales, 
pharmacy chart records, self-report, pill counts, and calcu-
lating the medication possession ratio. Urine and blood 
testing were among the direct methods of assessment 
used in some of the studies. The measurement scales of 
medication adherence were among the most common and 
cost-effective ways of measuring medication adherence. 
These are validated scales, with acceptable reliability com-
monly used in research and clinical settings.

Discussion
This systematic review critically examined interventions tar-
geted at improving medication adherence among patients with 
CVD in LMICs. Hypertension was the most common cardio-
vascular condition addressed across the studies. Interventions 
that were more effective at improving medication adherence 
included changing from multi-dose medications to fixed-dose 
combinations, team-based healthcare,31,33,53 and patient edu-
cation combined with reminders. We also observed that stu-
dies that combined multiple medication adherence strategies 
in the interventions reported significant improvements in med-
ication adherence.19,23,24,64 Our review builds on existing lit-
erature regarding medication adherence and highlights the 
medication adherence interventions conducted in LMIC.

Several factors contributed to non-adherence to CVD med-
ications in LMICs. The extent of medication adherence was 
expected to be lower in LMIC due to a weaker health infra-
structure and inequality in access to health care. These factors 
were outlined in the WHO report on adherence to long-term 
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therapy and were also highlighted in a recent review of med-
ication adherence in LMICs.3 Socioeconomic factors were 
significant contributors to medication non-adherence in 
LMICs, including long distances from treatment settings, 
high cost of medicines and limited drug supply, lower health 
literacy, family size, local beliefs about the origin of illnesses, 
and concerns about medical cost.3,12 Health care and system- 
related factors contributed significantly to non-adherence in 
LMICs, including inadequate or non-existent reimbursement 
by health insurance plans, irregular and insufficient drug sup-
ply, lack of medical supplies, poorly developed healthcare 
services, lack of knowledge and training for healthcare provi-
ders regarding managing CVD and other chronic diseases, 
lack of clear instructions from healthcare professionals includ-
ing poor implementation of educational interventions.12

Healthcare resources are scarce in low- and middle- 
income countries, and the feasibility of interventions is 
hinged on their cost-effectiveness and focus on quality 
improvement. Medication adherence is considered multi-
dimensional, and interventions that address patient-related 
factors alone have not shown long-term evidence of med-
ication adherence improvements.66,67 Medication adher-
ence interventions that are multifaceted are encouraged 
in LMICs because they present an opportunity to improve 
cardiovascular outcomes while reducing healthcare spend-
ing and maximizing the use of already limited healthcare 
resources.68 To address the socioeconomic factors that 
affect adherence, recommendations include family prepa-
redness, patient health insurance, an uninterrupted supply 
of medicines, sustainable financing, and reliable medica-
tion supply systems.3

A similar review suggested that successes achieved 
from more intensive intervention can be further supported 
through investments in healthcare systems.12 Specifically, 
healthcare teams or health system-related interventions 
should include the following: training in the education of 
patients on the use of medicines, continuous monitoring 
and re-assessment of treatment—particularly monitoring 
of adherence—uninterrupted ready availability of informa-
tion, good patient-provider relationships, monitoring 
adherence, training in communication skills, and evidence- 
based selection of medications.12,13 In our review, at each 
intervention level, studies that incorporated multiple 
means of delivery reported better outcomes.19,20,22–24 

Thus, to achieve better outcomes, it is essential that future 
interventions consider multiple intervention delivery meth-
ods, including training of healthcare providers.

In this review, fixed-dose therapy interventions were 
found to be most effective for improving CVD medication 
adherence. To simplify regimen management, combination 
or fixed-dose therapy maximizes the number of medicines 
required while significantly reducing the number of pills 
a person has to take per time. Providers have a crucial role 
in optimizing and individualizing the medication regimen, 
including changing prescriptions from multiple medicines 
to single-pill, fixed-dose combinations when available.

Team-based care as an intervention to improve medi-
cation adherence was found to be particularly effective in 
our review.19,24,36 Physician density is low in most LMICs, 
further highlighting the need for a team-based care 
approach to expand access to CVD management. Nurses 
who work in community health centers or outpatient 
clinics have considerable access to patients with CVD, 
among whom they can perform risk assessments. In our 
review, the nurse-led interventions included patient educa-
tion and counseling, reminders in the form of nurse- 
initiated phone interactions and SMS with patients, and 
a team-based healthcare approach. Similarly, pharmacists 
delivered efficacious interventions through education, 
a team-based healthcare approach, and 
reminders.23,25,29,43,49,54,61 It is essential that nurses and 
pharmacists play a more active role in the development 
and implementation of medication adherence interven-
tions, particularly at the community level, where they are 
seen as critical resources.

For interventions that focused on reminders through 
phone calls and SMS, we found variations in the effec-
tiveness. SMS reminders that were bi-directional and 
interactive24,34 yielded a higher level of adherence and 
blood pressure control than studies in which the SMS 
interventions were generic, passive, and one-way.22,69 

Therefore, in designing an SMS or reminder-based inter-
vention, it is essential to consider personalized, bi- 
directional, and interactive messages. The messages 
should be tailored to each patient’s needs and timed to 
coincide with each patient’s scheduled medication doses. 
In this review, many of the reminder-based interventions 
included using technology in the form of phone call remin-
ders, interactive and informational SMS, and videos. 
These interventions also have the potential to improve 
health literacy. There are opportunities for technology- 
driven interventions in LMIC, for improving the quality 
of CVD care, medication adherence, and self-care 
management.68
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Overall, we found a modest body of evidence on the effec-
tiveness of CVD medication adherence interventions in 
LMICs, as corroborated in similar systematic reviews on med-
ication adherence in LMICs.14 However, the effects were 
inconsistent and varied by study design and country, which 
has also been found in a similar review.67 Many interventions 
in this review relied on existing healthcare interventions and 
resources while targeting local factors that affected medication 
adherence. These interventions can be adapted or adopted to 
other LMICs according to resource availability.

This review has some limitations. Medication adherence 
interventions in the studies reviewed were diverse, with 
different levels of complexity, delivery, and outcome assess-
ments. Hence, we could not substantially categorize the 
interventions based on the level of intervention complexity 
nor undertake meta-analysis. Also, as with any systematic 
review, we acknowledge that some studies may have been 
missed despite thorough search strategies. Nonetheless, 
a major strength of this review is that the studies included 
were distinct in design, and included randomized controlled 
trials, non-randomized/quasi-experimental studies, and 
cohort studies. This provides an opportunity to evaluate the 
external validity of the studies and the extent to which the 
interventions may be conducted in real-world settings.

Non-adherence to medication is a significant factor in CVD 
management and control associated with increased risk of poor 
CVD outcomes and complications. This review shows that 
comprehensive medication adherence interventions that simul-
taneously incorporate multiple strategies are effective, espe-
cially when the local nuances and contexts such as cost of 
medicines, availability of infrastructure for technology- 
dependent interventions, health literacy, and beliefs are prop-
erly integrated into the delivery of the intervention. This is 
particularly important for future studies on improving the 
delivery of medication adherence interventions in LMICs.
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