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1  |  INTRODUC TION

Medication nonadherence in hypertensive patients is a complex 
problem that results in enormous health and economic burdens. In 
Africa, medication nonadherence is reported as high at 62.5%, while 
the global rate remains at 45.3% (Abegaz et al., 2017; Weldegebreal 
et al.,  2019). Several reasons are attributed to the inability of pa-
tients diagnosed with long-term diseases to continue to take their 
medications regularly. Medication nonadherence is a multifactorial 

phenomenon that is influenced by socioeconomic, health systems, 
disease states, pharmacological treatments and patient beliefs 
(Sabaté, 2003). These factors interact in a complex way to support 
patients' medication nonadherence.

Several factors that are regarded as the determinants of anti-
hypertension medication adherence have been studied in Africa. 
These studies have largely been cross-sectional in design. To the 
best of our knowledge, no synthesis of the determinants of anti-
hypertension medication adherence has been conducted in Africa. 
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Abstract
Aim: This study synthesized the prevalence and determinants of hypertension medi-
cation adherence.
Design: Systematic review and meta-analysis through systematic search in PUBMED, 
EMBASE, CINAHL, Cochrane library and Google Scholar, from 2010 to 2021.
Methods: Screening was conducted and reported according to PRISMA criteria, and 
ten studies identified according to predetermined criteria. The studies were evaluated 
using the Mixed Method Appraisal Tool. Analysis was done using the narrative syn-
thesis method. Prevalence data were examined using random effects meta-analysis in 
Comprehensive Meta-Analysis version 3.
Results: The overall prevalence of medication adherence was 34.1%, and determinants 
of medication adherence were the ability to attain hypertension control; hypertension 
knowledge; and treatment-related factors including belief of the drug efficacy, having 
commodities, sociocultural and financial-related factors. It is imperative to develop, 
test and use a comprehensive hypertension medication adherence tool that is cultur-
ally congruent to Africa.
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Medication nonadherence has been linked to uncoordinated policies 
and practices among healthcare professionals to ensure that hyper-
tension patients adhere to medications. Supporting long-term medi-
cation adherence is an essential component of patient management 
and requires effective interventions to help achieve sustained med-
ication intake. Therefore, the identification of the prevalence and 
determinants of medication adherence is needed to develop inter-
ventions that can help achieve sustained medication intake among 
hypertension patients.

2  |  BACKGROUND

The burden that is associated with hypertension is widespread as it 
is estimated that globally over nine million out of one billion adults 
suffer from the disease (Lim et al., 2012; WHO, 2017) and younger 
people are increasingly affected. The drain associated with hyper-
tension is worsened by poor knowledge, increasing engagement 
in risk factors, poor medication adherence, lack of prevention re-
sources, and poor healthcare infrastructure for treatment with its 
impact felt in regions where general literacy including health literacy 
is noted to be low (Adeloye,  2014). Hypertension is also noted to 
be associated with increasing prevalence of cardiovascular diseases, 
ischaemic heart diseases, stroke, congestive heart failure, acute 
myocardial infarction, peripheral vascular disease and renal failure 
(Adeoye et al.,  2017; Akpa et al.,  2020; Amugsi et al.,  2018; Anto 
et al., 2020; Appiah et al., 2017; Benneh-Akwasi Kuma et al., 2018; 
Dassah et al., 2019; Kodaman, Aldrich, Sobota, Asselbergs, Brown, 
et al., 2016; Kodaman, Aldrich, Sobota, Asselbergs, Poku, et al., 2016; 
Obirikorang et al.,  2016). Hypertension is also associated with 
worsening socioeconomic status, increasing healthcare cost to 
both patients and governments (Abegaz et al., 2017; Weldegebreal 
et al., 2019). Cultural and social antecedents are noted to have an 
influence in people's tendency to adopt hypertension prevention 
measures (Abegaz et al., 2017; Weldegebreal et al., 2019).

In sub-Saharan Africa, there have been a steady increase in the 
hypertension prevalence from 9.7% (1990) to over 30.8% (2010) 
as current prevalence is estimated to range from 15% to 70% 
(Adeloye, 2014; Ataklte et al., 2015; Mills et al., 2016). One of the 
surest ways for the control of hypertension is the use of medications 
for a lifetime (Abegaz et al., 2017; Agbor et al., 2018; Weldegebreal 
et al., 2019). Adherences refer to an extent an individual's behaviour 
including the taking of medication, implementing dietary or life-
style recommendations is in consonance to the recommendations 
made by a healthcare professional (Agbor et al.,  2018). Poor and 
inadequate treatment of hypertension can lead to complications 
(Ferdinand et al.,  2017; Weldegebreal et al.,  2019). The domains 
related to poor medication adherence include health literacy lev-
els, medication cost, availability of health insurance, cultural be-
lief systems related to the treatment and illness, provider–patient 
relationship, nature of communication between provider and ser-
vice recipient, community care support services and waiting time 
(Ferdinand et al.,  2017). In hypertension treatment, other factors 

noted included absence of symptoms, presence of other comorbidi-
ties like depression or psychotic disorders, frequency of medication 
change, nature and severity of side effects, dosage of the medi-
cation, and taking multiple medication could also be of influence 
(Agbor et al., 2018; Ferdinand et al., 2017).

Studies that assess medication adherence among patients di-
agnosed with hypertension in Africa are geographically, and meth-
odologically sporadic, lacking a unified and coordinated systematic 
review that synchronizes and synthesizes the prevalence and deter-
minants. To develop effective strategic interventions to promote 
antihypertension medication adherence in Africa, it is necessary to 
determine factors related to medication adherence. This study iden-
tified the prevalence and determinants of medication adherence in 
Africa. Synthesizing the prevalence and determinants of antihyper-
tensive medication adherence could guide policymakers to adjust 
effective strategies to improve blood pressure control.

3  |  THE RE VIE W

3.1  |  Aim

This study synthesized the prevalence and determinants of medica-
tion adherence among hypertension patients in Africa.

3.2  |  Design

A systematic review of the determinants of medication adher-
ence was conducted after an evaluation of the selected studies 
using the Mixed Method Appraisal tool (MMAT; Hong et al., 2018). 
The PRISMA statement (Liberati et al.,  2009; Moher et al.,  2011; 
Shamseer et al., 2015) was used to guide reporting of the review.

3.3  |  Search methods

There was a detailed search using the ‘advanced search’ option of 
five electronic databases (Pubmed central, Cumulative Index to 
Nursing and Allied Health Literature—CINAHL, EMBASE, Cochrane 
library and Google Scholar) and identified articles published be-
tween January 2010 and April 2021. The population, intervention, 
comparison and outcome (PICO) criteria guided the articles' search, 
screening and selection. The population were people taking antihy-
pertensive medications, the interventions were the determinants of 
medication adherence, no comparisons were identified, and the out-
come was medication adherence. Also, the PICO was integrated into 
the Preferred Reporting Items for Systematic Reviews and Meta-
Analyses (PRISMA) framework that served as the basis for the iden-
tification, screening and selection of scholarly works for this review 
(Liberati et al., 2009; Moher et al., 2011; Shamseer et al., 2015). In 
searching for the literature, medically indexed words were used as 
Medical Subject Headings (MeSH) terms, while nonmedical terms 
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were searched as free text words and using related synonyms com-
bined with the appropriate Boolean operators. The search terms 
included epidemiologic factors (MeSH) OR ‘Social determinants of 
health (MeSH)’ AND ‘Medication adherence (MeSH) AND hyperten-
sion (MeSH)’ and filtered for only Africa-based articles from January 
2010 to April 2021. The search trail of each individual database is 
found in Appendix S1.

3.4  |  Search outcomes

In using the key words of the search in four electronic databases 
(Pubmed central, CINAHL, EMBASE and Cochrane library), 17,878 
articles were identified (Tables S1–S4) and through a manual search 
of the first 150 titles making first three pages of google scholar, the 
results were then exported to endnote version 9 for duplicates re-
moval. The first three pages of google scholar were used because 
of the ability of the site to prioritize search results based on the rel-
evance of the search keywords. In line with this, the authors believe 
that all relevant studies based on this review would have been in-
cluded in the first 150 titles, and further search did not show any 
relevant article based on the inclusion criteria. After the removal of 
duplicates, 16,687 titles were screened and those specifically for the 
African continent and published from 2010 to 2021 were 112 titles. 
All the 112 titles were individually screened for appropriateness, and 
56 abstracts that assessed the factors that are related to medication 
adherence among people on antihypertension medications were se-
lected. Upon full-text screen, ten (10) studies met the basic criteria 
for inclusion in this study as they assessed the determinants of medi-
cation adherence among hypertension patients in Africa.

3.5  |  Eligibility criteria

The inclusion criteria for this study are to assess the prevalence and/
or determinants of medication adherence among hypertension pa-
tients. This study included articles written in English language and 
were published in Africa between 2010 and April 2021. The study 
exclusion criteria included studies that described blood pressure 
control than medication adherence, determined the determinants of 
poor hypertension control, identified factors associated with hyper-
tension control and showed challenges associated with poor hyper-
tension control.

3.6  |  Quality appraisal

The two researchers used the Mixed Method Appraisal tool (MMAT) 
version 2018 to independently assess each study for quality (Hong 
et al.,  2018). The assessed data were compared between the two 
researchers for similarities. Where discrepancies were found be-
tween the two researchers, it was discussed until a consensus was 
arrived (Table S5). The MMAT tool is a quality assessment tool that 

appraises the methodological quality of qualitative, quantitative and 
mixed methods studies. The quantitative section that was appropri-
ate for appraising the articles selected for this review assessed the 
aim of the study, study design, methodology, recruitment of study 
participants and data collection methods, including analysis, presen-
tation of results and discussion, and the conclusions. Based on the 
assessment made, the studies can be rated to have high, moderate 
and low quality. However, the subsequent views of Hong et al., 2018 
emphasized that the researcher does not need to assess the overall 
quality of studies. They strongly recommended the detailed presen-
tation of the appraised findings.

The components of the screening questions and as shown from 
the MMAT tool include (A) the presence of clear research questions 
and (B) collected data addressing the research question. Based on 
the consensus gained during the appraisal, all the articles received 
an affirmative response to the two statements above. The appraisal 
sections that were relevant for this study were (1) relevance of sam-
pling strategy; (2) representativeness of sample to the target popu-
lation; (3) appropriateness of measurements; (4) risk of nonresponse 
bias; and (5) appropriateness of statistical analysis.

The appraisal of each manuscript showed that they all adhered 
to these five principles of appraisal outlined for quantitative studies 
in the MMAT guidelines. It was realized that all the studies met the 
criteria of the appropriateness of the sampling strategy to answer 
the research question and the representativeness of the sample to 
the study population; having lower risk of bias; and used the appro-
priate statistical analysis method to answer the research questions. 
Two studies were evaluated not to have appropriate measurement 
(Adeoye et al., 2019; Teshome et al., 2017).

3.7  |  Data extraction and synthesis

A matrix was first developed, discussed and agreed among the two 
researchers and adopted as the template for the data extraction. 
The template included the population, design, factors associated 
with medication adherence, tools used to assess the outcome varia-
bles (i.e. medication adherence) and key findings. The two research-
ers independently extracted data from the selected studies and the 
results of the extractions compared and discussed as discrepan-
cies resolved through consensus. Statistical analysis is performed 
using software from Comprehensive Meta-Analysis (CMA) version 
3 (https://www.meta-analy​sis.com/index.php) according to the rec-
ommendations of the Cochrane Handbook.

In conducting a meta-analysis, Cochran's Q-statistic and I square 
(I2) statistic was reported.

The I2 statistic, heterogeneity was shown if I2 ≥ 50% and p-
value < 0.10, and hence, the synthesis will use the random effects 
model for meta-analysis. The medication adherence prevalence and 
sample size were extracted from each of the studies. Medication 
adherence prevalence at 95% confidence interval (CI) was then 
computed for each study. In furtherance to this, the Hedges Q-
statistic and the I2 statistic were computed between studies for 

https://www.meta-analysis.com/index.php
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heterogeneity. A p-value < 0.1 indicated statistically significant het-
erogeneity with I2 values higher than 75% showing higher hetero-
geneity (Higgins, 2003). An application of a random effects model 
was then applied to estimate the pooled effects of high degree 
heterogeneity between the data (Higgins, 2003). Also, a funnel plot 
(Figure S1) and Egger's test was implicated to evaluate publication 
bias. In doing this, a p-value < 0.05 indicating a publication bias (Egger 
et al., 1997). Meta-analysis of determinants of medication adherence 
and hypertension patients was not done due to heterogeneity of the 
variables and results.

A convergent synthesis design was adopted in describing the 
factors that are associated with hypertension medication adher-
ence. This analysis method allowed for the translation of studies' 
findings into qualitative descriptions, coalescence through the in-
tegration of the determinants (Pluye & Hong, 2014). In translating 
the findings into qualitative thematic descriptive analysis, themes 
were identified after collating and integrating generated codes into 
subthemes and subsequently themes. Descriptive themes were as-
sessed to generate meaning beyond the original data leading to the 
development of new, interpretive and analytic themes.

4  |  RESULT

4.1  |  Study characteristics

The search of articles that assessed medication adherence in Africa 
retrieved ten articles that met the inclusion criteria as shown 
in Figure  1 (PRISMA flowchart). All the studies that were used in 
this review were cross-sectional studies that used questionnaires. 
The settings of the studies showed that they were conducted in 
Southwestern (Adeoye et al., 2019; Okunrinboye et al., 2019) and 
Northwestern—Sokoto (Adisa et al.,  2018) Nigeria; Buea Health 
District in Cameroon (Adidja et al.,  2018), Northwest (Ambaw 
et al.,  2012) and specifically at the Debre Tabor General Hospital 
(Teshome et al.,  2017) Ethiopia; rural South Africa (Rampamba 
et al., 2018); Lusaka in Zambia (Mweene et al., 2010); Southern and 
northern Ghana (Kretchy et al.,  2014, 2020), respectively. Table 1 
shows the key findings related to medication adherence among hy-
pertension patients.

4.2  |  Measurement tools for medication adherence

The tools used for assessing medication adherence (the out-
come variable) were the 8-item Morisky Medication Adherence 
Scale—MMAS-8 (Adeoye et al.,  2019; Kretchy et al.,  2014); the 
Modified Morisky Medication Adherence Scale—MMAS (Adidja 
et al., 2018; Ambaw et al., 2012; Kretchy et al., 2014; Okunrinboye 
et al.,  2019); the 9-item Modified Morisky Adherence Predictor 
Scale—MMAPS (Adisa et al.,  2018); the 4-item Morisky–Green–
Levine Scale—MGLS (Teshome et al.,  2017); the 9-item Beliefs 
about Medicine Questionnaire—BMQ (Adisa et al.,  2018); the 

modified Hill–Bone adherence scale (Mweene et al.,  2010); 
and the Medication Adherence Questionnaire—MAQ (Kretchy 
et al., 2020). Some other important variables were assessed using 
the Hamilton Rating Scale for Depression—HAM-D (Okunrinboye 
et al.,  2019); Mini International Neuropsychiatric Interview—
MINI (Okunrinboye et al.,  2019); and the 18-item Hypertensive 
Medication Side Effect Experience Scale—HMSEES (Kretchy 
et al.,  2014); the practice of self-monitoring of blood pressure—
SMBP (Adisa et al., 2018); Brief Illness Perception Questionnaire—
BIPQ (Adisa et al.,  2018); the 10-item Kessler Psychological 
Distress Scale (Kretchy et al., 2020); and the insomnia scale which 
assesses eight factors (Kretchy et al., 2020).

4.3  |  Prevalence of medication adherence

The prevalence of medication adherence was widely varied across 
the various studies assessed as divergent tools were used in vari-
ous population groupings. This was shown to be high (4.1%), moder-
ate (68.9%) and low (27%; Adeoye et al., 2019; Adidja et al., 2018), 
while nonadherence was noted to be 66.7% (Adidja et al., 2018) and 
75.1% (Teshome et al., 2017). Urban residents, taking less than two 
drugs per day (Teshome et al., 2017), were important influencers as 
shown in Table 2. The MMAPS showed that 8.9% of participants had 
total scores <1 indicating optimal adherence to antihypertensive 
medications, while 91.1% had scores ≥1 suggesting nonadherence 
(Adisa et al., 2018). Others showed that 64.6% (Ambaw et al., 2012) 
and 54.6% (Rampamba et al., 2018) of patients with hypertension 
were said to be medication adherent while 96.8%, 2.8% and 0.4% 
had high, moderate, and low adherence, respectively (Okunrinboye 
et al., 2019). The prevalence of adherence was 83% by self-report 
and 70% using modified Hill–Bone scale (Mweene et al.,  2010). 
Table 2 reports the prevalence and key determinants of medication 
adherence. In some of the studies instead of adherence, nonadher-
ence was reported.

4.4  |  Risk of bias

The risk of bias summary shown in Appendix S2 indicates that ten 
studies had a low risk of bias. Publication bias was not detected by 
funnel plot broadly symmetry (Appendix S3) and Egger regression 
coefficient (1-tailed p = 0.025).

4.5  |  Meta-analysis

Data regarding medication adherence were very heterogene-
ous. Regarding the most frequent tool to measure medication ad-
herence, 7 studies (Adeoye et al.,  2019; Adidja et al.,  2018; Adisa 
et al., 2018; Ambaw et al., 2012; Kretchy et al., 2014; Okunrinboye 
et al., 2019; Teshome et al., 2017) were measured with a Morisky-
related tool, and medication adherence prevalence was measured 
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as rate. Three studies used different tools to measure adherence, 
and by synthesizing the results of these tools, the overall drug ad-
herence meta-analysis model is counterintuitive. Therefore, we de-
cided to include 7 studies in the meta-analysis (Adeoye et al., 2019; 
Adidja et al., 2018; Adisa et al., 2018; Ambaw et al., 2012; Kretchy 
et al., 2014; Okunrinboye et al., 2019; Teshome et al., 2017). Table 2 
shows descriptive statistics on medication adherence according to 
the measurement tools used in the study included in this systematic 
review and meta-analysis.

The overall prevalence of medication adherence with hyperten-
sion patients was 58.0% (95% CI: 0.55%–0.61%; Figure 2). The prev-
alence of medication adherence ranged from 8.9% to 96.8% with a 
very high heterogeneity between results (I2 = 99.1%, p-value for the 
Hedges Q-statistic < 0.001).

4.6  |  Findings of thematic synthesis

The main themes that were identified and assessed include the 
prevalence of medication adherence and the main determinants of 

medication adherence. The themes identified as the determinants of 
medication adherence were the ability to attain hypertension con-
trol, knowledge on hypertension medications, drug-related factors, 
sociocultural and financial-related factors.

4.6.1  |  Ability to attain hypertension control

The ability of a person or the belief that an individual can control 
BP and the locus of control by a particular patient were noted to 
have positive correlation to higher medication adherence (Kretchy 
et al., 2014; Rampamba et al., 2018). The duration of being diag-
nosed for hypertension (Adeoye et al., 2019; Kretchy et al., 2020), 
duration of taking antihypertensive medication or being on anti-
hypertension medication treatment (Adidja et al.,  2018; Kretchy 
et al.,  2020) and beliefs associated with the efficacy of the 
medication taken were said to have a positive association with 
higher medication adherence. The absence of hypotensive symp-
toms was associated with poor adherence (Adidja et al.,  2018; 
Adisa et al., 2018).

F I G U R E  1  PRISMA flowchart



    |  3511SHIN and KONLAN

TA
B

LE
 1

 
D

is
tr

ib
ut

io
n 

of
 k

ey
 fi

nd
in

gs

SN
A

ut
ho

r &
 y

ea
r

Co
un

tr
y

Po
pu

la
tio

n

Va
ria

bl
es

Ke
y 

fin
di

ng
s

D
et

er
m

in
an

ts
To

ol

1
A

de
oy

e 
et

 a
l. 

(2
01

9)
So

ut
hw

es
te

rn
 

N
ig

er
ia

30
 n

ew
 

hy
pe

rt
en

si
on

 
pa

tie
nt

s.
A

ge
 6

1.
6 

±
 1

3.
3

•	
G

en
de

r, 
ob

es
ity

, a
ge

, s
m

ok
in

g,
 

al
co

ho
l u

se
•	

Fa
m

ily
 h

is
to

ry
 o

f h
yp

er
te

ns
io

n,
 

du
ra

tio
n 

of
 h

yp
er

te
ns

io
n 

an
d 

nu
m

be
r o

f a
nt

ih
yp

er
te

ns
iv

e 
dr

ug
s

M
M

A
S-

8
•	

Pa
tie

nt
s 

ha
d 

hi
gh

 (4
.1

%
), 

m
od

er
at

e 
(6

8.
9%

) a
nd

 lo
w

 (2
7%

) m
ed

ic
at

io
n 

ad
he

re
nc

e.
 K

no
w

le
dg

e 
of

 lo
ng

-t
er

m
 b

en
ef

its
 o

f h
yp

er
te

ns
io

n 
m

ed
ic

at
io

n 
w

as
 in

de
pe

nd
en

t d
et

er
m

in
an

t o
f m

ed
ic

at
io

n 
ad

he
re

nc
e.

•	
M

ed
ic

at
io

n 
ad

he
re

nc
e 

w
as

 a
ss

oc
ia

te
d 

w
ith

 m
ot

iv
at

io
n 

(p
 =

 0
.0

00
1)

, 
kn

ow
le

dg
e 

(p
 =

 0
.0

02
) a

nd
 o

be
si

ty
 (p

 =
 0

.0
36

)

2
A

di
dj

a 
et

 a
l. 

(2
01

8)
Bu

ea
 H

ea
lth

 
D

is
tr

ic
t, 

C
am

er
oo

n.

18
3 

hy
pe

rt
en

si
on

 
pa

tie
nt

s
A

ge
55

.9
 ±

 1
2.

3

•	
So

ci
od

em
og

ra
ph

ic
 fa

ct
or

s,
 

oc
cu

pa
tio

na
l s

ta
tu

s
•	

D
os

e 
fr

eq
ue

nc
y,

 n
um

be
r o

f d
ru

gs
, 

du
ra

tio
n 

of
 tr

ea
tm

en
t

•	
Fo

rg
et

fu
ln

es
s,

 p
ov

er
ty

, b
us

y 
sc

he
du

le
, b

el
ie

f
•	

Si
de

 e
ff

ec
ts

, h
er

ba
l u

se
, a

nd
 ta

st
e 

an
d 

sm
el

l o
f d

ru
g

M
M

A
S-

8
•	

Th
e 

fa
ct

or
s 

as
so

ci
at

ed
 w

ith
 m

ed
ic

at
io

n 
no

na
dh

er
en

ce
 w

er
e 

m
ul

tip
le

 
an

tih
yp

er
te

ns
iv

e 
m

ed
ic

at
io

ns
, u

se
 o

f h
er

bs
, c

os
t o

f t
re

at
m

en
t, 

ab
se

nc
e 

of
 

sy
m

pt
om

s 
an

d 
bu

sy
 s

ch
ed

ul
e.

•	
Pr

ed
ic

to
rs

 o
f m

ed
ic

at
io

n 
no

na
dh

er
en

ce
 w

er
e 

fo
rg

et
fu

ln
es

s 
(a

dj
us

te
d 

od
ds

 
ra

tio
 (a

O
R)

 =
 7

.9
; 9

5%
 (C

I):
 3

–2
0.

8,
 p

 <
 0

.0
01

), 
la

ck
 o

f f
in

an
ce

s 
(a

O
R 

=
 2

.8
; 

C
I: 

1.
1–

6.
9,

 p
 =

 0
.0

24
), 

m
ul

tip
le

 d
ai

ly
 d

os
es

 (a
O

R 
=

2.
5;

 1
.2

–5
.6

, p
 =

 0
.0

2)
 a

nd
 

dr
ug

 s
id

e 
ef

fe
ct

s 
(a

O
R 

=
 7

.0
 C

I: 
1.

7–
33

.6
, p

 =
 0

.0
07

)

3
A

di
sa

 
et

 a
l. 

(2
01

8)
So

ko
to

, N
or

th
 

w
es

te
rn

 
N

ig
er

ia

62
4 

hy
pe

rt
en

si
on

 
pa

tie
nt

s
A

ge
54

.5
 ±

 1
1.

4

•	
So

ci
od

em
og

ra
ph

ic
 fa

ct
or

s
•	

Bl
oo

d 
pr

es
su

re
•	

Li
fe

st
yl

e,
•	

Ill
ne

ss
 p

er
ce

pt
io

n,
 b

el
ie

fs
 a

bo
ut

 
m

ed
ic

in
e

•	
N

um
be

r o
f d

ru
gs

M
M

A
PS

-9
, 

SM
BP

, 
BI

PQ
, B

M
Q

•	
M

or
is

ky
 A

dh
er

en
ce

 P
re

di
ct

or
 S

ca
le

 s
ho

w
ed

 th
at

 8
.9

%
 h

ad
 to

ta
l s

co
re

s 
<

1 
in

di
ca

tin
g 

op
tim

al
 a

dh
er

en
ce

 to
 a

nt
ih

yp
er

te
ns

iv
e 

m
ed

ic
at

io
ns

, w
hi

le
 9

1.
1%

 
ha

d 
sc

or
es

 ≥
1 

su
gg

es
tin

g 
no

na
dh

er
en

ce
.

•	
Re

as
on

s f
or

 n
on

ad
he

re
nc

e 
w

er
e 

fo
rg

et
fu

ln
es

s (
35

.2
%

), 
do

se
 o

m
is

si
on

 
(3

2.
2%

), 
si

de
 e

ff
ec

ts
 (1

3.
7%

), 
no

na
ff

or
da

bi
lit

y 
of

 m
ed

ic
at

io
n 

(8
.3

%
), 

di
sl

ik
e 

fo
r 

m
ed

ic
at

io
n 

(6
.4

%
), 

in
te

nt
io

na
l d

ec
is

io
n 

to
 ta

ke
 m

ed
ic

in
e 

w
he

n 
de

si
re

d 
(2

.9
%

), 
pr

ef
er

en
ce

 o
f h

er
ba

l m
ed

ic
in

e 
(0

.7
%

), 
an

d 
ta

ki
ng

 to
o 

m
an

y 
dr

ug
s (

0.
6%

)

4
A

m
ba

w
 

et
 a

l. 
(2

01
2)

N
or

th
w

es
t 

Et
hi

op
ia

38
4 

hy
pe

rt
en

si
on

 
pa

tie
nt

s
A

ge
56

.9
 ±

 1
2.

8

•	
So

ci
od

em
og

ra
ph

ic
 a

nd
 e

co
no

m
ic

 
fa

ct
or

s
•	

C
om

or
bi

di
tie

s,
 b

lo
od

 p
re

ss
ur

e
•	

D
is

ta
nc

e 
to

 h
ea

lth
 fa

ci
lit

y
•	

D
os

e 
fr

eq
ue

nc
y

•	
Pa

tie
nt

-p
ro

vi
de

r r
el

at
io

ns
hi

p

M
M

A
S-

4
•	

Pa
rt

ic
ip

an
ts

 (6
4.

6%
) w

er
e 

fo
un

d 
to

 b
e 

ad
he

re
nt

 to
 tr

ea
tm

en
t.

•	
Se

x 
(A

O
R 

=
 0

.4
8,

 9
5%

 C
I =

 0
.2

8,
 0

.8
2)

, k
no

w
le

dg
e 

ab
ou

t H
TN

 a
nd

 
its

 tr
ea

tm
en

t (
AO

R 
=

 6
.2

1,
 9

5%
 C

I =
 3

.2
2,

 1
1.

97
), 

di
st

an
ce

 fr
om

 th
e 

ho
sp

ita
l (

AO
R 

=
 2

.0
2,

 9
5%

 C
I =

1.
19

–3
.4

3)
 a

nd
 c

om
or

bi
di

ty
 (A

O
R 

=
 2

.5
, 

95
%

 C
I =

 1
.0

1,
 6

.2
1)

 w
er

e 
fo

un
d 

si
gn

ifi
ca

nt
ly

 a
ss

oc
ia

te
d 

w
ith

 tr
ea

tm
en

t 
ad

he
re

nc
e

5
Ra

m
pa

m
ba

 
et

 a
l. 

(2
01

8)
Ru

ra
l S

ou
th

 
A

fr
ic

a
25

1
Bl

ac
k 

hy
pe

rt
en

si
ve

 
pa

tie
nt

s
A

ge
63

 ±
 1

1.
4

•	
G

en
de

r, 
ed

uc
at

io
n,

 s
m

ok
in

g
•	

Bl
oo

d 
pr

es
su

re
•	

C
om

or
bi

di
tie

s
•	

Fa
m

ily
 h

is
to

ry
,

•	
K

no
w

le
dg

e 
of

 h
yp

er
te

ns
io

n
•	

Ph
ys

ic
al

 a
ct

iv
ity

Se
lf-

re
po

rt
ed

 
ad

he
re

nc
e

•	
Pa

tie
nt

s 
(5

4.
6%

) w
er

e 
ad

he
re

nt
 to

 tr
ea

tm
en

t.
•	

C
on

tr
ol

le
d 

BP
 ([

O
R]

 =
 2

.1
; 9

5%
 C

I: 
1.

1,
 3

.8
; p

 =
 0

.0
19

), 
co

m
or

bi
di

ty
 

(O
R 

=
 2

.0
; 9

5%
 C

I: 
1.

1,
 3

.6
; p

 =
 0

.0
32

) a
nd

 s
m

ok
in

g 
(O

R 
=

 0
.3

; 9
5%

 C
I: 

0.
1,

 0
.8

; p
 =

 0
.0

18
) w

er
e 

de
te

rm
in

an
ts

 o
f a

nt
ih

yp
er

te
ns

io
n 

m
ed

ic
at

io
n 

ad
he

re
nc

e

6
O

ku
nr

in
bo

ye
 

et
 a

l. 
(2

01
9)

So
ut

h-
W

es
t 

N
ig

er
ia

40
0 

hy
pe

rt
en

si
on

 
pa

tie
nt

s
A

ge
59

.6
 ±

 8
.0

•	
A

ge
, r

el
ig

io
n,

 m
ar

ita
l s

ta
tu

s,
 

ed
uc

at
io

n,
 e

co
no

m
ic

 fa
ct

or
•	

D
ep

re
ss

io
n,

 c
om

or
bi

di
ty

•	
Pe

rc
ep

tio
n 

of
 m

ed
ic

at
io

n

M
M

A
S-

8,
 

H
A

M
-D

, 
M

IN
I

•	
Pa

rt
ic

ip
an

ts
 (9

6.
8%

) h
ad

 h
ig

h 
m

ed
ic

at
io

n 
ad

he
re

nc
e;

 2
.8

%
 a

nd
 0

.4
%

 h
ad

 
m

od
er

at
e 

an
d 

lo
w

 a
dh

er
en

ce
, r

es
pe

ct
iv

el
y.

 A
ls

o,
 9

7.
0%

 w
ith

 e
ff

ec
tiv

e 
pe

rc
ep

tio
n 

of
 m

ed
ic

at
io

n 
ha

ve
 g

oo
d 

m
ed

ic
at

io
n 

ad
he

re
nc

e 
co

m
pa

re
d 

to
 

91
.2

%
 th

at
 d

o 
no

t p
er

ce
iv

e 
th

ei
r m

ed
ic

at
io

n 
as

 e
ff

ec
tiv

e 
(p

 =
 0

.0
77

).
•	

G
oo

d 
m

ed
ic

at
io

n 
ad

he
re

nc
e 

w
as

 h
ig

he
r (

96
.9

%
) a

m
on

g 
th

os
e 

ag
ed

 6
0 

ye
ar

s 
an

d 
ab

ov
e 

co
m

pa
re

d 
to

 th
os

e 
le

ss
 th

an
 6

0 
ye

ar
s 

(9
5.

9%
; p

-v
al

ue
 =

 0
.5

77
).

•	
Em

pl
oy

m
en

t s
ta

tu
s,

 e
du

ca
tio

na
l s

ta
tu

s 
an

d 
in

co
m

e 
pe

r m
on

th
 d

id
 n

ot
 re

al
ly

 
af

fe
ct

 m
ed

ic
at

io
n 

ad
he

re
nc

e

(C
on

tin
ue

s)



3512  |    SHIN and KONLAN

SN
A

ut
ho

r &
 y

ea
r

Co
un

tr
y

Po
pu

la
tio

n

Va
ria

bl
es

Ke
y 

fin
di

ng
s

D
et

er
m

in
an

ts
To

ol

7
Te

sh
om

e 
et

 a
l. 

(2
01

7)
D

eb
re

 T
ab

or
 

G
en

er
al

 
H

os
pi

ta
l, 

no
rt

hw
es

t 
Et

hi
op

ia

34
6 

pa
rt

ic
ip

an
ts

A
ge

58
.3

 ±
 1

3.
7

•	
A

ge
, r

es
id

en
ce

,
•	

N
um

be
r o

f d
ru

gs
•	

K
no

w
le

dg
e 

ab
ou

t h
yp

er
te

ns
io

n 
an

d 
its

 tr
ea

tm
en

t

4-
ite

m
 

M
or

is
ky

–
G

re
en

–
Le

vi
ne

 
Sc

al
e

•	
Pr

ev
al

en
ce

 o
f m

ed
ic

at
io

n 
ad

he
re

nc
e 

w
as

 7
5.

1%
 a

s 
ur

ba
n 

re
si

de
nc

e 
(A

O
R 

=
 2

.1
0,

 9
5%

 C
I: 

1.
15

, 3
.8

5)
, t

ak
in

g 
le

ss
 th

an
 tw

o 
dr

ug
s 

pe
r d

ay
 

(A
O

R 
=

 3
.0

4,
 9

5%
 C

I: 
1.

53
, 6

.0
6)

, a
nd

 h
av

in
g 

kn
ow

le
dg

e 
ab

ou
t h

yp
er

te
ns

io
n 

an
d 

its
 tr

ea
tm

en
t (

AO
R 

=
 8

.8
6,

 9
5%

 C
I: 

4.
67

, 1
6.

82
) w

er
e 

po
si

tiv
el

y 
an

d 
si

gn
ifi

ca
nt

ly
 a

ss
oc

ia
te

d 
w

ith
 m

ed
ic

at
io

n 
ad

he
re

nc
e.

•	
A

ge
 >

 6
0 

ye
ar

s 
(A

O
R 

=
 0

.3
3,

 9
5%

 C
I: 

0.
11

, 0
.9

8)
 w

as
 n

eg
at

iv
el

y 
an

d 
si

gn
ifi

ca
nt

ly
 a

ss
oc

ia
te

d 
w

ith
 g

oo
d 

m
ed

ic
at

io
n 

ad
he

re
nc

e

8
M

w
ee

ne
 

et
 a

l. 
(2

01
0)

Lu
sa

ka
, 

Za
m

bi
a.

23
7 

A
du

lt 
pa

tie
nt

s
A

ge
57

.8
 ±

 1
2.

0

•	
A

ge
, e

du
ca

tio
n

•	
N

um
be

r o
f d

ru
gs

•	
C

ou
ns

el
 b

y 
nu

rs
e

M
od

ifi
ed

 
H

ill
–B

on
e 

ad
he

re
nc

e 
sc

al
e 

an
d 

se
lf-

re
po

rt

•	
Th

e 
pr

ev
al

en
ce

 o
f a

dh
er

en
ce

 w
as

 8
3%

 b
y 

se
lf-

re
po

rt
 a

nd
 7

0%
 u

si
ng

 
m

od
ifi

ed
 H

ill
–B

on
e 

sc
al

e.
•	

Pa
tie

nt
s 

on
 th

re
e 

an
tih

yp
er

te
ns

iv
e 

dr
ug

s 
w

er
e 

le
ss

 p
ro

ba
bl

y 
to

 b
e 

no
na

dh
er

en
t (

O
R 

0.
21

; 9
5%

 C
I 0

.0
6–

0.
79

) t
ha

n 
pa

tie
nt

s 
ta

ki
ng

 o
nl

y 
on

e 
dr

ug
. P

at
ie

nt
s 

co
un

se
lle

d 
by

 th
e 

nu
rs

e 
w

er
e 

m
or

e 
pr

ob
ab

ly
 to

 b
e 

ad
he

re
nt

 
th

an
 th

os
e 

no
t c

ou
ns

el
le

d 
by

 th
e 

nu
rs

e 
(O

R 
2.

7:
 9

5%
 C

I 1
.0

–7
.3

).
•	

Th
os

e 
w

ho
 w

er
e 

co
un

se
lle

d 
fo

r m
or

e 
th

an
 5

 m
in

ut
es

 h
ad

 th
re

ef
ol

d 
lik

el
ih

oo
d 

of
 le

ss
 n

on
ad

he
re

nc
e 

as
 re

po
rt

ed
 b

y 
bo

th
 s

el
f-

re
po

rt
 a

nd
 m

od
ifi

ed
 

H
ill

–B
on

e 
(O

R 
0.

3:
 9

5%
 C

I 0
.2

–0
.8

 a
nd

 0
.3

: 9
5%

 C
I 0

.1
–0

.5
), 

re
sp

ec
tiv

el
y

9
K

re
tc

hy
 

et
 a

l. 
(2

02
0)

G
ha

na
35

8 
pa

rt
ic

ip
at

e
A

ge
56

.2
 ±

 1
3.

5

•	
So

ci
od

em
og

ra
ph

ic
 fa

ct
or

s,
 

ec
on

om
ic

•	
Ps

yc
ho

lo
gi

ca
l d

is
tr

es
s,

 in
so

m
ni

a
•	

D
ur

at
io

n 
of

 tr
ea

tm
en

t, 
nu

m
be

r o
f 

dr
ug

s

M
AQ

•	
M

ed
ic

at
io

n 
ad

he
re

nc
e 

sh
ow

ed
 s

ig
ni

fic
an

t a
ss

oc
ia

tio
ns

 w
ith

 a
ge

, m
ar

ita
l 

st
at

us
, e

du
ca

tio
na

l l
ev

el
, i

nc
om

e 
le

ve
l, 

le
ng

th
 o

f d
ia

gn
os

is
 a

nd
 n

um
be

r o
f 

m
ed

ic
at

io
ns

 ta
ke

n 
(p

 <
 0

.0
5)

.
•	

H
ig

h 
m

ed
ic

at
io

n 
ad

he
re

nc
e 

le
ve

ls
 a

m
on

g 
th

e 
yo

un
ge

r p
ar

tic
ip

an
ts

 c
om

pa
re

d 
w

ith
 th

e 
ol

de
r o

ne
s 

(lo
w

-5
9.

3 
±

 1
3.

3 
vs

. m
ed

iu
m

-5
5.

1 
±

 1
3.

2 
vs

. h
ig

h-


51
.6

 ±
 1

3.
0,

 p
 <

 0
.0

01
).

•	
Th

e 
od

ds
 o

f a
 p

at
ie

nt
 a

dh
er

in
g 

to
 m

ed
ic

at
io

n 
de

cr
ea

se
 b

y 
3%

 w
ith

 e
ve

ry
 

ye
ar

 a
dv

an
ce

m
en

t i
n 

ag
e 

(A
O

R:
 0

.9
7,

 9
5%

 C
I: 

0.
95

–0
.9

9)
.

•	
St

ud
y 

pa
rt

ic
ip

an
ts

 w
ho

 w
er

e 
m

ar
rie

d 
ha

d 
21

%
 le

ss
er

 o
dd

s 
of

 h
av

in
g 

be
tt

er
 

m
ed

ic
at

io
n 

ad
he

re
nc

e 
th

an
 th

os
e 

w
ho

 w
er

e 
si

ng
le

10
K

re
tc

hy
 

et
 a

l. 
(2

01
4)

So
ut

he
rn

 a
nd

 
no

rt
he

rn
 

G
ha

na
.

40
0 

hy
pe

rt
en

si
ve

 
pa

tie
nt

s
A

ge
<

20
 to

 ≥
70

•	
Si

de
 e

ff
ec

ts
•	

Lo
C

M
M

A
S-

8
18

-it
em

 
H

M
SE

ES

•	
M

os
t p

at
ie

nt
s 

(9
3.

3%
) p

oo
rly

 a
dh

er
ed

 to
 m

ed
ic

at
io

ns
. P

ar
tic

ip
an

ts
 w

ith
 

hi
gh

 in
te

rn
al

 L
oC

 h
ad

 6
8%

 lo
w

er
 o

dd
s 

of
 n

on
ad

he
re

nc
e 

th
an

 th
os

e 
w

ith
 lo

w
 

in
te

rn
al

 L
oC

 (O
R 

=
 0

.3
2 

(9
5%

 C
I 0

.1
1–

0.
95

), 
p 

=
 0

.0
39

).
•	

Pa
rt

ic
ip

an
ts

 e
xh

ib
iti

ng
 lo

w
 in

te
rn

al
 L

oC
 h

ad
 5

.6
4 

tim
es

 g
re

at
er

 o
dd

s 
of

 
be

in
g 

no
na

dh
er

en
t t

ha
n 

pa
rt

ic
ip

an
ts

 w
ith

 lo
w

 e
xt

er
na

l L
oC

 (O
R 

=
 5

.6
4 

(1
.1

4–
27

.8
7)

, p
 =

 0
.0

34
). 

Pa
rt

ic
ip

an
ts

 w
ho

 e
xp

er
ie

nc
ed

 m
od

er
at

e 
to

 h
ig

h 
si

de
 e

ff
ec

ts
 w

er
e 

m
or

e 
pr

ob
ab

ly
 to

 b
e 

no
na

dh
er

en
t t

ha
n 

th
os

e 
w

ho
 h

ad
 lo

w
 

ex
pe

rie
nc

es
 o

f s
id

e 
ef

fe
ct

s 
(O

R 
=

 4
.8

4 
(1

.0
7–

21
.8

5)
, p

 =
 0

.0
4)

.
•	

Pa
rt

ic
ip

an
ts

 re
po

rt
in

g 
bo

th
 m

ed
ic

at
io

n 
si

de
 e

ff
ec

ts
 a

nd
 e

xt
er

na
l L

oC
 h

ad
 2

.4
 

tim
es

 g
re

at
er

 o
dd

s 
of

 n
on

ad
he

re
nc

e 
th

an
 p

ar
tic

ip
an

ts
 w

ith
 s

id
e 

ef
fe

ct
s 

an
d 

in
te

rn
al

 L
oC

 (O
R 

=
 2

.4
 (0

.3
5–

16
.3

1)
, p

 <
 0

.0
01

)

A
bb

re
vi

at
io

ns
: a

O
R,

 a
dj

us
te

d 
od

ds
 ra

tio
; B

IP
Q

, B
rie

f I
lln

es
s 

Pe
rc

ep
tio

n 
Q

ue
st

io
nn

ai
re

; B
M

Q
, 9

 it
em

 b
el

ie
fs

 a
bo

ut
 M

ed
ic

in
e 

Q
ue

st
io

nn
ai

re
; C

I, 
co

nf
id

en
ce

 in
te

rv
al

; H
A

M
-D

, H
am

ilt
on

 R
at

in
g 

Sc
al

e 
fo

r D
ep

re
ss

io
n;

 H
M

SE
ES

, H
yp

er
te

ns
io

n 
M

ed
ic

at
io

n 
Si

de
 e

ff
ec

ts
 E

xp
er

ie
nc

e 
Sc

al
e;

 L
oC

, L
oc

us
 o

f C
on

tr
ol

; M
AQ

, M
ed

ic
at

io
n 

A
dh

er
en

ce
 Q

ue
st

io
nn

ai
re

; M
IN

I, 
th

e 
M

in
i I

nt
er

na
tio

na
l N

eu
ro

ps
yc

hi
at

ric
 

In
te

rv
ie

w
; M

M
A

PS
-9

, 9
-I

te
m

 M
od

ifi
ed

 M
or

is
ky

 A
dh

er
en

ce
 P

re
di

ct
or

 S
ca

le
; M

M
A

S-
4,

 4
-it

em
 M

or
is

ky
 M

ed
ic

at
io

n 
A

dh
er

en
ce

 S
ca

le
; M

M
A

S-
8,

 8
-it

em
 M

or
is

ky
 M

ed
ic

at
io

n 
A

dh
er

en
ce

 S
ca

le
; O

R,
 o

dd
s 

ra
tio

; 
SM

BP
, S

el
f-

M
on

ito
rin

g 
of

 B
lo

od
 P

re
ss

ur
e.

TA
B

LE
 1

 
(C

on
tin

ue
d)



    |  3513SHIN and KONLAN

F I G U R E  2  Forest plot of the prevalence of medication adherence according to the Morisky scale.

Reference Adherence prevalence Key determinants

Adeoye 
et al. (2019)

High (4.1%)
Moderate (68.9%)
Low (27.0%)

•	 Knowledge (p = 0.002)
•	 Motivation (p < 0.001)
•	 Obesity (p = 0.035)

Adidja 
et al. (2018)

Nonadherence (66.7%) •	 Forgetfulness (p < 0.001)
•	 Lack of finances (p = 0.024)
•	 Multiple daily doses (p = 0.02)
•	 Drug side effects (p = 0.007)

Adisa 
et al. (2018)

Optimal adherence (8.9%)
Nonadherence (91.1%)

•	 Forgetfulness (35.2%)
•	 Dose omission (32.2%)
•	 Side effects (13.7%)
•	 Nonaffordability of medication (8.3%)
•	 Dislike for medication (6.4%)

Ambaw 
et al. (2012)

Adherence (64.6%) •	 Sex (AOR = 0.48),
•	 Knowledge (AOR = 6.21)
•	 Distance to hospital (AOR = 2.02)
•	 Comorbidity (AOR = 2.5)

Rampamba 
et al. (2018)

Adherence self-report
Excellent (54.6%)
Very good (21.9%)
Good (16.7%)
Fair (4.8%)
Poor (1.2%)
Very poor (0.8%)

•	 Blood pressure controlled (p = 0.019)
•	 Comorbidity (p = 0.032)
•	 Smoking (p = 0.018)

Okunrinboye 
et al. (2019)

High (96.8%)
Low (3.2%)

•	 Comorbidity (p = 0.012)

Teshome 
et al. (2017)

Adherence (75.1%) Positive
•	 Urban residence (AOR = 2.10)
•	 Fewer drugs per day (AOR = 3.04)
•	 Knowledge (AOR = 8.86)
Negative
•	 Age > 60 years (AOR = 0.33)

Mweene 
et al. (2010)

Adherence
Self-report (83.0%)
Hill–Bone scale (70.0%)

•	 Fewer drugs (OR = 0.21)
•	 Counselled by the nurse (OR = 2.7).
•	 Counselled for more than 5 min (OR = 0.3)

Kretchy 
et al. (2020)

High (42.2%)
Medium (39.9%)
Low (17.9%)

•	 Age (p < 0.001)
•	 Income (p = 0.044)
•	 Number of medications (p = 0.035)
•	 Marital status (p = 0.017)
•	 Length of diagnosis (p = 0.011)

Kretchy 
et al. (2014)

Adherence 93.3% •	 Locus of control
•	 Side effects of drugs

Abbreviations: aOR, adjusted odds ratio; OR, odds ratio.

TA B L E  2  Prevalence and key 
determinants of medication adherence
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4.6.2  |  Knowledge on medication

It was also shown that knowledge on long-term benefits of medi-
cation use in hypertension control and being motivated to control 
hypertension were associated with adherence (Adeoye et al., 2019). 
It was also shown that forgetfulness was associated with poor ad-
herence (Adidja et al., 2018; Adisa et al., 2018). The intentional de-
cisions by the hypertension patient not to take the medication at 
the prescribed time were associated with poor adherence (Adisa 
et al., 2018). Beliefs about antihypertensive medication among par-
ticipants showed that 92.2% had score > 50% indicating ‘stronger’ 
beliefs about necessity for antihypertensive medication (Adisa 
et al., 2018) culminating in a good medication adherence. Also, 97.0% 
with effective perception of medication have good medication ad-
herence compared to 91.2% who do not perceive medication as ef-
fective (p = 0.077; Okunrinboye et al., 2019). Patients counselled by 
the nurse were more probably to be adherent than those not coun-
selled by the nurse (OR 2.7: 95% CI 1.0–7.3: Mweene et al., 2010).

4.6.3  |  Drug-related factors

Other factors that influence drug adherence were adverse drug re-
actions (Adidja et al.,  2018) and multiple drug doses requirement 
(Adidja et al.,  2018). Taking medication along other drugs (Adidja 
et al., 2018; Adisa et al., 2018) and including herbal medication use 
were associated with poor medication adherence (Adisa et al., 2018). 
Patients on three antihypertensive drugs were less probably to be 
nonadherent (OR 0.21; 95% 95% CI 0.06–0.79) than patients tak-
ing only one drug (Adidja et al., 2018; Adisa et al., 2018; Mweene 
et al.,  2010). Presence of side effects perceived to be fatal was 
associated with medication nonadherence (Kretchy et al.,  2014; 
Mweene et al., 2010). It was also shown that 41.5% with score > 50% 
suggesting ‘stronger’ concern about side effects of medication af-
fected the level of medication adherence (Adisa et al.,  2018). It 
was also noted that the experience of the side effects of dizziness 
is positively associated with medication nonadherence (Mweene 
et al.,  2010). Participants were more probably to be nonadherent 
by self-report if they had experienced the side effect of dizziness 
(Kretchy et al., 2014).

4.6.4  |  Sociocultural-related factors

In a logistic regression model, age, income level, number of medica-
tions, marital status and the number of years the study participants 
had been diagnosed of hypertension were significantly associated 
with medication adherence (Kretchy et al., 2020). Participants were 
more probably to be nonadherent by self-report if they had attained 
a primary level of education, had missed appointments due to lack of 
transport or had experienced the side effect of dizziness (Mweene 
et al.,  2010). Factors like distance from the hospital (AOR  =  2.02, 
95% CI =1.19–3.43; Ambaw et al., 2012), comorbidity (AOR = 2.5, 

95% CI = 1.01, 6.21; Ambaw et al., 2012; Rampamba et al., 2018) 
and smoking (Rampamba et al., 2018) were found significantly as-
sociated with hypertension medication adherence. Good medication 
adherence was higher (96.9%) among those aged 60 years and above 
compared to those less than 60 years (95.9%, p-value of 0.577; 
Okunrinboye et al., 2019). The odds of a patient adhering to medi-
cation decrease by 3% with every year advancement in age (AOR: 
0.97, 95% CI: 0.95–0.99; Kretchy et al.,  2020). Study participants 
who were married had 21% lesser odds of having better medication 
adherence than those who were single (Kretchy et al., 2020). People 
who had associated obesity were said to have higher adherence to 
medication (Adeoye et al., 2019) compared to those who had a nor-
mal body weight.

4.6.5  |  Financial-related factors

Lack of finances was associated with medication nonadherence 
among hypertension patients (Adidja et al., 2018). Nonaffordability 
of prescribed medications was also associated with poor medica-
tion adherence (Adisa et al., 2018). Participants with high internal 
LoC had 68% lower odds of nonadherence than those with low 
internal LoC (OR  =  0.32 (95% CI 0.11–0.95), p  =  0.039; Kretchy 
et al., 2014). Participants were more probably to be nonadherent 
by self-report if they had missed appointments due to lack of trans-
port (Kretchy et al., 2014).

5  |  DISCUSSION

This review identified determinants and prevalence of medication 
adherence among hypertension patients in Africa as addressing im-
portant issues is considered a key factor in control of hypertension. 
Studies that are related to medication adherence in Africa are geo-
graphically sporadic and largely cross-sectional in design. A system-
atic search and subsequent critical evaluation selected ten studies 
that were deemed to be suitable because they assessed the factors 
that are associated with medication adherence in Africa between 
2010 to 2021. This review was critical as it allowed for the coalesc-
ing of the factors that are associated with medication adherence 
among hypertension patients. As far as we know, this is the first sys-
tematic review on this subject in Africa. The results of this review 
are of significance for improving the quality of care for hypertensive 
patients by showing a summary of the determinants of adherence 
and suggesting possible strategies to ensure improvement.

Medication adherence rates in hypertensive patients varied 
significantly in primary studies ranging from 8.9% to 96.8% across 
various studies cited in diverse geographical regions in Africa. In 
this synthesis, we conducted a meta-analysis using seven studies 
that used the Morisky medication adherence scale or its derivative 
to assess adherence among hypertension patients and the results 
showed heterogeneity within the prevalence. The heterogeneity 
of the prevalence of medication adherence can be attributed to 
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factors that include the wider geographical area, discrepancies in 
culture and illness perception, difference in language and issues 
pertaining to individual studies. Those issues pertaining to indi-
vidual studies related to study design, population and sample sizes 
used and the level of adoption of the Morisky adherence tool. This 
level of heterogeneity in the data demands the use of national-
level data in assessing medication adherence as continental-level 
data give limited information. Previous results of medication ad-
herence in developing countries also showed that medication 
adherence rates varied from 31.4% to 89.98% in hypertension 
patients (Gemeda et al., 2020). The wide discrepancies (on prev-
alence) associated with medication adherence may be associated 
with the differences in the tool used to assess adherence or limited 
to health knowledge and geographical cultural variations. This may 
make certain areas have higher susceptibility while others may not. 
Various tools including the basic MMAS and its related derivatives 
are used to assess medication adherence. An accurate, critical and 
most important means of assessing medication adherence is ex-
pected to be the individualized self-reported medication adher-
ence that involves the counting of pills but has the risk of allowing 
over-reporting or self-exaggeration. This makes the widely used 
MMAS tool an integral tool for individualized validation (Labaran 
et al., 2018; Shankar et al., 2019) and has been used to assess ad-
herence in various parts of the world. MMAS is one of the most 
widely self-reported tools to assess drug adherence in hyperten-
sive patients as its noted to be simple, cost-effective and easy to 
administer in clinical practice (Jankowska-Polańska et al.,  2016). 
Indeed, all other tools for assessing medication adherence will 
require adaptation and validations for suitability in cultural con-
text. The use of appropriate medication adherence depends on the 
level of the tool's reliability, practicality, cost-effectiveness and 
acceptability (Hawkshead & Krousel-Wood, 2007) across cultures 
and patients. Following the shortcomings that are associated with 
the various tools used to assess the medication adherence, a com-
prehensive robust tool is needed in this regard. However, because 
there are no complete medication adherence assessments tool 
currently, a combination of methods can provide a more accurate 
assessment acceptability (Hawkshead & Krousel-Wood, 2007).

We identified the determinants to antihypertensive medication 
adherence as social and economic factors (knowledge on medica-
tion, and income level), treatment-related factors (drug and adverse 
drug effect) and patient-related factors (comorbidity, age and obe-
sity, smoking, number of medications, number of years since diag-
nosed) and healthcare system-related factors (distance from the 
hospital, missed appointments due to lack of transport) to be im-
portant in hypertension medication adherence. These forms of de-
terminants of medication adherence were also identified in similar 
studies (Gast & Mathes, 2019). Among them, social and economic 
factors (knowledge on medication) and therapy-related factors (ad-
verse drug effects and drug factors) were identified as significant 
factors in drug adherence. Africa generally is one of the poor regions 
of the world, and general literacy including health literacy is said to 
be low. There are also limited concerted efforts that are aimed at 

increasing lay health knowledge with empowerment of people to-
wards positive health care. Increasing knowledge, client motivation 
and mitigating the side effects associated with medication remain 
critical in ensuring that client build a positive medication-adherent 
attitude (Jaam et al., 2017). There is evidence for a positive impact 
of education on compliance in cardiovascular disease medication ad-
herence (Jaam et al., 2017).

The influence of other factors including the presence of co-
morbidities and the taking of multiple medications were identified 
to influence an individual likelihood of adherence. The presence 
of multiple and varied comorbidities (mostly associated with hy-
pertension) is probably to lead to a situation where the client is 
prescribed multiple medications. This leads to a higher pill burden, 
drug–drug interactions and drug side effects that can reduce the 
likelihood of medication adherence. When the intake of multiple 
drugs becomes an imperative, patients will need detailed educa-
tion, instructions and possible reminders to remain medication 
adherent. Sometimes the use of supportive family members could 
be of essence (Kang et al.,  2020). Comorbidities affect med-
ication adherence due to the nature of the drugs that must be 
taken together to cater for other diseases (Saadat et al.,  2015). 
Hypertension is usually asymptomatic, making patients overlook 
the importance of managing high blood pressure. This then makes 
it critical the role of primary healthcare providers among hyper-
tension patients to be weary of this risk and implement measures 
to mitigate the same. The clinic's primary healthcare provider 
team should review forms and patient education on treatment ad-
herence (Kang et al., 2020).

In developed jurisdictions, several interventions are instituted 
to ensure medication adherence and the best possible means is 
the conducting and testing hypothesis that are associated with 
medication adherence. A cursory look at the various studies con-
ducted in Africa was all cross-sectional in design, and none were 
conducted as an intervention study or an experimental study to 
identify the effective and cost-efficient way of ensuring medica-
tion adherence. A systematic review and meta-analysis for study 
interventions to improve medication adherence in hypertensive 
patients suggested adherence problem-solving and increased 
integration of services and activities among healthcare provid-
ers as key in ensuring positive medication adherence, especially 
in long-term diseases (Conn et al.,  2015). Healthcare providers 
must understand the challenges of health behaviour change and 
make it a priority in providing care. Our study pointed out that 
knowledge of hypertension among patients is one factor related 
to medication adherence. A similar finding was found in Ethiopia, 
which supported the view that antihypertension medication ad-
herence was largely influenced by the level of knowledge of the 
patients (Gemeda et al., 2020). This greatly increases the very es-
sence of increasing client knowledge on hypertension medication 
as a panacea for improvement in adherence in Africa. Healthcare 
providers will be more successful in controlling medication non-
adherence if they repeatedly address issues related to drug taking 
during various clinic visits.
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5.1  |  Limitations

The conduct of this study could not be without related challenges as 
it was noted that during the various studies, the cognitive function 
of the patients was not assessed, as cognitive function could influ-
ence an individual's likelihood of making conscious decisions or even 
forgetfulness. Also, the cross-sectional and observational nature 
of the study did not allow for causal reasoning and did not observe 
adherence over time. Questionnaires for data collection, including 
MARS, contain self-reported variables and may potentially have the 
risk of recall bias. Both recall and selection bias can lead to the over-
estimation of adherence.

5.2  |  Implications for practice and research

This study identified the prevalence of the risk factor of medi-
cation to be varied and widespread in Africa. One of the impor-
tant factors that were identified to be associated with medication 
nonadherence was forgetfulness, lower knowledge on disease and 
medication and taking multiple medications with antihypertension 
drugs. Healthcare providers in Africa should monitor and invest 
resources in ensuring medication adherence, especially among hy-
pertension patients. The prevalence of medication adherence was 
also noted to be varied based on the tool used or geographical 
location of the study. Large-scale accurate monitoring of medica-
tion adherence is needed, while considerations are made in de-
veloping and testing a comprehensive culturally sensitive tool 
for measuring medication adherence. Studies identified in Africa 
were mainly cross-sectional studies, and no single intervention 
study testing the efficacy of the medication adherence was seen 
in Africa. The development of interventional strategies with modi-
fiable strategies that may affect hypertension medication adher-
ence is required.

For nursing interventions to lead to successful improvement in 
medication adherence, multidisciplinary approaches must be in-
corporated to promote behaviour change, increase hypertension 
medication and treatment awareness, eliminate barriers and pro-
mote medication intake monitoring. For efficient implementation 
of interventions, nurses managing patients with hypertension must 
consider these diverse factors that influence medication adherence 
while using scientific methods to identify the factors that can pro-
mote medication utilization. It may be necessary for nursing inter-
vention to be tailored to specific phases of hypertension medication 
treatment (acute, continuation or maintenance), nature of the patient 
situation (with or without comorbidities and related complications), 
presence of significant others (presence of supportive, informal 
caregiver) and in different treatment settings (community, primary 
healthcare, secondary or facility settings). Africa has a weak primary 
healthcare infrastructure and nurses promoting medication adher-
ence is central to the control of hypertension. Nursing intervention 
research must consider compliance and persistence in promoting 
medication intake among hypertension patients.

6  |  CONCLUSION

This systematic review investigated the prevalence and determi-
nants of adherence among patients taking antihypertension medi-
cations in Africa. The medication adherence rate in Africa varied 
widely across various studies located in diverse geographic regions 
and used various assessment tools. The discrepancies associated 
with the prevalence of hypertension medication adherence make it 
an imperative to develop, test and use a comprehensive hyperten-
sion medication adherence e tool that is whole accepted and cultur-
ally congruent to the African context. The standardized specific tool 
will be key in assessment medication adherence among hyperten-
sion patients across healthcare facilities in Africa. Medication ad-
herence was low due to disease-related knowledge and taking other 
medication with antihypertension drugs (hypertension, comorbidi-
ties, drugs, frequency of drug administration, drug side effects, etc.). 
This makes it instructive that health workers when giving medication 
to patients in the health facility provide clear and concise education 
on the essence of taking the medications and when possible, promo-
tions are identified along with the patient to serve as reminders to 
take the medication. Lack of perceived health behaviour knowledge 
may lead to a lack of ability to address perceived individual risks, ex-
posing them to more disease risks and complications. Policymakers 
and healthcare providers should consider these factors to coordi-
nate appropriate intervention strategies on the importance of im-
proving perceived health behaviour knowledge and adherence to 
medication in patients with hypertension. In addition, efforts are 
needed to develop interventions and strategies tailored to develop-
ing countries considering regional, cultural and cost aspects in the 
primary healthcare team.

AUTHORS CONTRIBUTIONS
All the authors made substantial contributions to the conception, 
design, search and acquisition of data, extraction, and synthesis. All 
the researchers also contributed significantly to drafting and revis-
ing the manuscript for critically important intellectual content and 
gave final approval for publication of this manuscript in your es-
teemed journal.

FUNDING INFORMATION
The researchers did not receive any funding in relation to this work.

CONFLIC T OF INTERE S T
The authors here declare that they have no conflict of interest in the 
conceptualisation, drafting and publication of this manuscript.

DATA AVAIL ABILIT Y S TATEMENT
Data from which the conclusions are based have been included in 
this manuscript, and no data are deposited in any data repository.

ORCID
Jinhee Shin   https://orcid.org/0000-0001-5715-3815 
Kennedy Diema Konlan   https://orcid.org/0000-0002-1994-3792 

https://orcid.org/0000-0001-5715-3815
https://orcid.org/0000-0001-5715-3815
https://orcid.org/0000-0002-1994-3792
https://orcid.org/0000-0002-1994-3792


    |  3517SHIN and KONLAN

R E FE R E N C E S
Abegaz, T. M., Shehab, A., Gebreyohannes, E. A., Bhagavathula, A. S., 

& Elnour, A. A. (2017). Nonadherence to antihypertensive drugs: 
A systematic review and meta-analysis. Medicine, 96(4), e5641. 
https://doi.org/10.1097/MD.00000​00000​005641

Adeloye, D. (2014). An estimate of the incidence and prevalence of 
stroke in Africa: A systematic review and meta-analysis. PLoS One, 
6(9), 1–14. https://doi.org/10.1371/journ​al.pone.0100724

Adeoye, A. M., Adebiyi, A. O., Adebayo, O. M., & Owolabi, M. O. 
(2019). Medication adherence and 24-h blood pressure in appar-
ently uncontrolled hypertensive Nigerian patients. The Nigerian 
Postgraduate Medical Journal, 26(1), 18–24. https://doi.org/10.4103/
npmj.npmj_147_18

Adeoye, A. M., Ovbiagele, B., Kolo, P., Appiah, L., Aje, A., Adebayo, O., 
Sarfo, F., Akinyemi, J., Adekunle, G., Agyekum, F., Shidali, V., Ogah, 
O., Lackland, D., Gebregziabher, M., Arnett, D., Tiwari, H. K., 
Akinyemi, R., Olagoke, O. O., Oguntade, A. S., … SIREN Team as 
part of H3Africa Consortium. (2017). Exploring overlaps between 
the genomic and environmental determinants of LVH and stroke: 
A multicenter study in West Africa. Global Heart, 12(2), 107–113 
e105. https://doi.org/10.1016/j.gheart.2017.01.001

Adidja, N. M., Agbor, V. N., Aminde, J. A., Ngwasiri, C. A., Ngu, K. B., 
& Aminde, L. N. (2018). Non-adherence to antihypertensive phar-
macotherapy in Buea, Cameroon: a cross-sectional community-
based study. BMC Cardiovascular Disorders, 18(1), 150. https://doi.
org/10.1186/s1287​2-018-0888-z

Adisa, R., Ilesanmi, O. A., & Fakeye, T. O. (2018). Treatment adherence 
and blood pressure outcome among hypertensive out-patients 
in two tertiary hospitals in Sokoto, Northwestern Nigeria. BMC 
Cardiovascular Disorders, 18(1), 194. https://doi.org/10.1186/s1287​
2-018-0934-x

Agbor, V. N., Takah, N. F., & Aminde, L. N. (2018). Prevalence and factors 
associated with medication adherence among patients with hyper-
tension in sub-Saharan Africa: Protocol for a systematic review and 
meta-analysis. BMJ Open, 8(3), e020715. https://doi.org/10.1136/
bmjop​en-2017-020715

Akpa, O. M., Made, F., Ojo, A., Ovbiagele, B., Adu, D., Motala, A. A., 
Mayosi, B. M., Adebamowo, S. N., Engel, M. E., Tayo, B., Rotimi, 
C., Salako, B., Akinyemi, R., Gebregziabher, M., Sarfo, F., Wahab, 
K., Agongo, G., Alberts, M., Ali, S. A., … as members of the, C. V. 
D. W. G. o. t. H. A. C. (2020). Regional patterns and association 
between obesity and hypertension in Africa: Evidence from the 
H3Africa CHAIR study. Hypertension, 75(5), 1167–1178. https://doi.
org/10.1161/HYPER​TENSI​ONAHA.119.14147

Ambaw, A. D., Alemie, G. A., W/Yohannes, S. M., & Mengesha, Z. B. 
(2012). Adherence to antihypertensive treatment and associ-
ated factors among patients on follow up at University of Gondar 
Hospital, Northwest Ethiopia. BMC Public Health, 12, 282. https://
doi.org/10.1186/1471-2458-12-282

Amugsi, D. A., Dimbuene, Z. T., Asiki, G., & Kyobutungi, C. (2018). Quantile 
regression analysis of modifiable and non-modifiable drivers' of 
blood pressure among urban and rural women in Ghana. Scientific 
Reports, 8(1), 8515. https://doi.org/10.1038/s4159​8-018-26991​-4

Anto, E. O., Owiredu, W., Adua, E., Obirikorang, C., Fondjo, L. A., Annani-
Akollor, M. E., Acheampong, E., Asamoah, E. A., Roberts, P., Wang, 
W., & Donkor, S. (2020). Prevalence and lifestyle-related risk fac-
tors of obesity and unrecognized hypertension among bus drivers 
in Ghana. Heliyon, 6(1), e03147. https://doi.org/10.1016/j.heliy​
on.2019.e03147

Appiah, L. T., Sarfo, F. S., Agyemang, C., Tweneboah, H. O., Appiah, N., 
Bedu-Addo, G., & Opare-Sem, O. (2017). Current trends in admis-
sions and outcomes of cardiac diseases in Ghana. Clinical Cardiology, 
40(10), 783–788. https://doi.org/10.1002/clc.22753

Ataklte, F., Erqou, S., Kaptoge, S., Taye, B., Echouffo-Tcheugui, J. B., 
& Kengne, A. P. (2015). Burden of undiagnosed hypertension 

in sub-saharan Africa: a systematic review and meta-analysis. 
Hypertension, 65(2), 291–298. https://doi.org/10.1161/HYPER​
TENSI​ONAHA.114.04394

Benneh-Akwasi Kuma, A., Owusu-Ansah, A. T., Ampomah, M. A., Sey, F., 
Olayemi, E., Nouraie, M., & Ofori-Acquah, S. F. (2018). Prevalence 
of relative systemic hypertension in adults with sickle cell disease in 
Ghana. PLoS One, 13(1), e0190347. https://doi.org/10.1371/journ​
al.pone.0190347

Conn, V. S., Ruppar, T. M., Chase, J. A. D., Enriquez, M., & Cooper, P. 
S. (2015). Interventions to improve medication adherence in hy-
pertensive patients: Systematic review and meta-analysis. Current 
Hypertension Reports, 17(12), 1–15. https://link.sprin​ger.com/artic​
le/10.1007/s1190​6-015-0606-5

Dassah, E. T., Kusi-Mensah, E., Morhe, E. S. K., & Odoi, A. T. (2019). 
Maternal and perinatal outcomes among women with hyperten-
sive disorders in pregnancy in Kumasi, Ghana. PLoS One, 14(10), 
e0223478. https://doi.org/10.1371/journ​al.pone.0223478

Egger, M., Smith, G. D., Schneider, M., & Minder, C. (1997). Bias in meta-
analysis detected by a simple, graphical test. BMJ, 315(7109), 629–
634. https://doi.org/10.1136/bmj.315.7109.629

Ferdinand, K. C., Senatore, F. F., Clayton-Jeter, H., Cryer, D. R., Lewin, J. 
C., Nasser, S. A., Fiuzat, M., & Califf, R. M. (2017). Improving med-
ication adherence in cardiometabolic disease: Practical and reg-
ulatory implications. Journal of the American College of Cardiology, 
69(4), 437–451. https://www.jacc.org/doi/full/10.1016/j.
jacc.2016.11.034

Gast, A., & Mathes, T. (2019). Medication adherence influencing fac-
tors—An (updated) overview of systematic reviews. Systematic 
Reviews, 8(1), 1–17. https://link.sprin​ger.com/artic​le/10.1186/
s1364​3-019-1014-8

Gemeda, A. T., Regassa, L. D., Weldesenbet, A. B., Merga, B. T., 
Legesse, N., & Tusa, B. S. (2020). Adherence to antihypertensive 
medications and associated factors among hypertensive patients 
in Ethiopia: Systematic review and meta-analysis. SAGE Open 
Medicine, 8, 205031212098245. https://doi.org/10.1177/20503​
12120​982459

Hawkshead, J., & Krousel-Wood, M. A. (2007). Techniques for measur-
ing medication adherence in hypertensive patients in outpatient 
settings. Disease Management and Health Outcomes, 15(2), 109–
118. https://link.sprin​ger.com/artic​le/10.2165/00115​677-20071​
5020-00006

Higgins, J. P. T. (2003). Measuring inconsistency in meta-analyses. BMJ, 
327(7414), 557–560. https://doi.org/10.1136/bmj.327.7414.557

Hong, Q. N., Pluye, P., Fàbregues, S., Bartlett, G., Boardman, F., Cargo, 
M., Dagenais, P., Gagnon, M.-P., Griffiths, F., Nicolau, B., O'Cathain, 
A., Rousseau, M.-C., & Vedel, I. (2018). The mixed methods ap-
praisal tool (MMAT) version 2018 for information professionals and 
researchers. Education for Information, 34(4), 285–291. https://doi.
org/10.3233/EFI-180221

Jaam, M., Ibrahim, M. I. M., Kheir, N., & Awaisu, A. (2017). Factors asso-
ciated with medication adherence among patients with diabetes in 
the Middle East and North Africa region: A systematic mixed stud-
ies review. Diabetes Research and Clinical Practice, 129, 1–15.

Jankowska-Polańska, B., Uchmanowicz, I., Dudek, K., & Mazur, G. (2016). 
Relationship between patients' knowledge and medication adher-
ence among patients with hypertension. Patient Preference and 
Adherence, 10, 2437–2447. https://doi.org/10.2147/PPA.S117269

Kang, G. C. Y., Koh, E. Y. L., & Tan, N. C. (2020). Prevalence and factors 
associated with adherence to anti-hypertensives among adults with 
hypertension in a developed Asian community: A cross-sectional 
study. Proceedings of Singapore Healthcare, 29(3), 167–175. https://
doi.org/10.1177/20101​05820​933305

Kodaman, N., Aldrich, M. C., Sobota, R., Asselbergs, F. W., Brown, N. J., 
Moore, J. H., & Williams, S. M. (2016). Plasminogen activator inhib-
itor-1 and diagnosis of the metabolic syndrome in a west African 

https://doi.org/10.1097/MD.0000000000005641
https://doi.org/10.1371/journal.pone.0100724
https://doi.org/10.4103/npmj.npmj_147_18
https://doi.org/10.4103/npmj.npmj_147_18
https://doi.org/10.1016/j.gheart.2017.01.001
https://doi.org/10.1186/s12872-018-0888-z
https://doi.org/10.1186/s12872-018-0888-z
https://doi.org/10.1186/s12872-018-0934-x
https://doi.org/10.1186/s12872-018-0934-x
https://doi.org/10.1136/bmjopen-2017-020715
https://doi.org/10.1136/bmjopen-2017-020715
https://doi.org/10.1161/HYPERTENSIONAHA.119.14147
https://doi.org/10.1161/HYPERTENSIONAHA.119.14147
https://doi.org/10.1186/1471-2458-12-282
https://doi.org/10.1186/1471-2458-12-282
https://doi.org/10.1038/s41598-018-26991-4
https://doi.org/10.1016/j.heliyon.2019.e03147
https://doi.org/10.1016/j.heliyon.2019.e03147
https://doi.org/10.1002/clc.22753
https://doi.org/10.1161/HYPERTENSIONAHA.114.04394
https://doi.org/10.1161/HYPERTENSIONAHA.114.04394
https://doi.org/10.1371/journal.pone.0190347
https://doi.org/10.1371/journal.pone.0190347
https://link.springer.com/article/10.1007/s11906-015-0606-5
https://link.springer.com/article/10.1007/s11906-015-0606-5
https://doi.org/10.1371/journal.pone.0223478
https://doi.org/10.1136/bmj.315.7109.629
https://www.jacc.org/doi/full/10.1016/j.jacc.2016.11.034
https://www.jacc.org/doi/full/10.1016/j.jacc.2016.11.034
https://link.springer.com/article/10.1186/s13643-019-1014-8
https://link.springer.com/article/10.1186/s13643-019-1014-8
https://doi.org/10.1177/2050312120982459
https://doi.org/10.1177/2050312120982459
https://link.springer.com/article/10.2165/00115677-200715020-00006
https://link.springer.com/article/10.2165/00115677-200715020-00006
https://doi.org/10.1136/bmj.327.7414.557
https://doi.org/10.3233/EFI-180221
https://doi.org/10.3233/EFI-180221
https://doi.org/10.2147/PPA.S117269
https://doi.org/10.1177/2010105820933305
https://doi.org/10.1177/2010105820933305


3518  |    SHIN and KONLAN

population. Journal of the American Heart Association, 5(10), 1–22. 
https://doi.org/10.1161/JAHA.116.003867

Kodaman, N., Aldrich, M. C., Sobota, R., Asselbergs, F. W., Poku, K. A., 
Brown, N. J., Moore, J. H., & Williams, S. M. (2016). Cardiovascular 
disease risk factors in Ghana during the rural-to-urban transition: 
A cross-sectional study. PLoS One, 11(10), e0162753. https://doi.
org/10.1371/journ​al.pone.0162753

Kretchy, I. A., Boima, V., Agyabeng, K., Koduah, A., & Appiah, B. (2020). 
Psycho-behavioural factors associated with medication adherence 
among male out-patients with hypertension in a Ghanaian hos-
pital. PLoS One, 15(1), e0227874. https://doi.org/10.1371/journ​
al.pone.0227874

Kretchy, I. A., Owusu-Daaku, F. T., & Danquah, S. (2014). Locus of con-
trol and anti-hypertensive medication adherence in Ghana. The Pan 
African Medical Journal, 17(Suppl 1), 13. https://doi.org/10.11694/​
pamj.supp.2014.17.1.3433

Labaran, L. S., Mohammed, S., Maiha, B. B., Giwa, A., Ma'aji, H. U., Yusuf, 
H., & Ibrahim, A. W. (2018). Validity evidence of adapted Hausa ver-
sion of 8-item Morisky medication adherence scale in patients with 
hypertension in North-Western Nigeria. Bayero Journal of Pure and 
Applied Sciences, 11(1), 244–250. https://doi.org/10.4314/bajop​
as.v11i1.40 S

Liberati, A., Altman, D. G., Tetzlaff, J., Mulrow, C., Gotzsche, P. C., 
Ioannidis, J. P., Clarke, M., Devereaux, P. J., Kleijnen, J., Amann, M., 
Anderson, H. R., Andrews, K. G., Aryee, M., Atkinson, C., Bacchus, 
L. J., Bahalim, A. N., Balakrishnan, K., Balmes, J., Barker-Collo, 
S., … Memish, Z. A. (2009). The PRISMA statement for reporting 
systematic reviews and meta-analyses of studies that evaluate 
health care interventions: Explanation and elaboration. Journal of 
Clinical Epidemiology, 62(10), e1–e34. https://doi.org/10.1016/j.jclin​
epi.2009.06.006

Lim, S. S., Vos, T., Flaxman, A. D., Danaei, G., Shibuya, K., Adair-Rohani, H., 
Amann, M., Anderson, H. R., Andrews, K. G., Aryee, M., Atkinson, 
C., Bacchus, L. J., Bahalim, A. N., Balakrishnan, K., Balmes, J., 
Barker-Collo, S., Baxter, A., Bell, M. L., Blore, J. D., … Memish, Z. 
A. (2012). A comparative risk assessment of burden of disease and 
injury attributable to 67 risk factors and risk factor clusters in 21 
regions, 1990–2010: A systematic analysis for the global burden of 
disease study 2010. The Lancet, 380(9859), 2224–2260. https://doi.
org/10.1016/S0140​-6736(12)61766​-8

Mills, K. T., Bundy, J. D., Kelly, T. N., Reed, J. E., Kearney, P. M., Reynolds, 
K., Chen, J., & He, J. (2016). Global disparities of hypertension 
prevalence and control: A systematic analysis of population-based 
studies from 90 countries. Circulation, 134(6), 441–450. https://doi.
org/10.1161/CIRCU​LATIO​NAHA.115.018912

Moher, D., Altman, D. G., Liberati, A., & Tetzlaff, J. (2011). PRISMA state-
ment. Epidemiology, 22(1), 128.

Mweene, M. D., Banda, J., Andrews, B., Mweene, M. M., & Lakhi, S. 
(2010). Factors associated with poor medication adherence 
in hypertensive patients in Lusaka, Zambia. Medical Journal of 
Zambia, 37(4), 252–261. https://www.ajol.info/index.php/mjz/
artic​le/view/76432

Obirikorang, Y., Obirikorang, C., Odame Anto, E., Acheampong, E., Dzah, 
N., Akosah, C. N., & Nsenbah, E. B. (2016). Knowledge and lifestyle-
associated prevalence of obesity among newly diagnosed type II di-
abetes mellitus patients attending diabetic Clinic at Komfo Anokye 
Teaching Hospital, Kumasi, Ghana: A hospital-based cross-sectional 
study. Journal Diabetes Research, 2016, 9759241–10. https://doi.
org/10.1155/2016/9759241

Okunrinboye, H. I., Otakpor, A. N., & Ilesanmi, O. S. (2019). Depression 
and medication-adherence in patients with hypertension at-
tending a tertiary health facility in south-West Nigeria. The 
Pan African Medical Journal, 33, 27. https://doi.org/10.11604/​
pamj.2019.33.27.12941

Pluye, P., & Hong, Q. N. (2014). Combining the power of stories and 
the power of numbers: Mixed methods research and mixed stud-
ies reviews. Annual Review of Public Health, 35, 29–45. https://doi.
org/10.1146/annur​ev-publh​ealth​-03201​3-182440

Rampamba, E. M., Meyer, J. C., Godman, B., Kurdi, A., & Helberg, E. 
(2018). Evaluation of antihypertensive adherence and its determi-
nants at primary healthcare facilities in rural South Africa. Journal 
of Comparative Effectiveness Research, 7, 661–672. https://doi.
org/10.2217/cer-2018-0004

Saadat, Z., Nikdoust, F., Aerab-Sheibani, H., Bahremand, M., Shobeiri, E., 
Saadat, H., Moharramzad, Y., & Morisky, D. E. (2015). Adherence 
to antihypertensives in patients with comorbid condition. Nephro-
Urology Monthly, 7(4), e29863. https://doi.org/10.5812/numon​
thly.29863

Sabaté, E. (2003). Adherence to long-term therapies: Evidence for action. 
World Health Organization.

Shamseer, L., Moher, D., Clarke, M., Ghersi, D., Liberati, A., Petticrew, 
M., Shekelle, P., Stewart, L. A., & Group, P.-P. (2015). Preferred re-
porting items for systematic review and meta-analysis protocols 
(PRISMA-P) 2015: Elaboration and explanation. BMJ, 350, g7647. 
https://doi.org/10.1136/bmj.g7647

Shankar, S. P., Babu, I. S., & Ramya, N. (2019). A study on usefulness 
of modified medication adherence scale in assessing adherence 
among hypertensive patients. Perspectives in Clinical Research, 
10(4), 163–167. https://doi.org/10.4103/picr.PICR_44_18

Teshome, D. F., Bekele, K. B., Habitu, Y. A., & Gelagay, A. A. (2017). 
Medication adherence and its associated factors among hyper-
tensive patients attending the Debre Tabor general hospital, 
Northwest Ethiopia. Integrated Blood Pressure Control, 10, 1–7. 
https://doi.org/10.2147/IBPC.S128914

Weldegebreal, A. S., Tezeta, F., Mehari, A. T., Gashaw, W., Dessale, K. T., 
& Legesse, N. Y. (2019). Assessment of drug therapy problem and 
associated factors among adult hypertensive patients at Ayder com-
prehensive specialized hospital, Northern Ethiopia. African Health 
Sciences, 19(3), 2571–2579. https://doi.org/10.4314/ahs.v19i3.33

WHO. (2017). Global brief on hypertension. http://ish-world.com/downl​
oads/pdf/global_brief_hyper​tensi​on.pdf

SUPPORTING INFORMATION
Additional supporting information can be found online in the 
Supporting Information section at the end of this article.

How to cite this article: Shin, J., & Konlan, K. D. (2023). 
Prevalence and determinants of medication adherence among 
patients taking antihypertensive medications in Africa: A 
systematic review and meta-analysis 2010–2021. Nursing 
Open, 10, 3506–3518. https://doi.org/10.1002/nop2.1613

https://doi.org/10.1161/JAHA.116.003867
https://doi.org/10.1371/journal.pone.0162753
https://doi.org/10.1371/journal.pone.0162753
https://doi.org/10.1371/journal.pone.0227874
https://doi.org/10.1371/journal.pone.0227874
https://doi.org/10.11694/pamj.supp.2014.17.1.3433
https://doi.org/10.11694/pamj.supp.2014.17.1.3433
https://doi.org/10.4314/bajopas.v11i1.40%E2%80%89S
https://doi.org/10.4314/bajopas.v11i1.40%E2%80%89S
https://doi.org/10.1016/j.jclinepi.2009.06.006
https://doi.org/10.1016/j.jclinepi.2009.06.006
https://doi.org/10.1016/S0140-6736(12)61766-8
https://doi.org/10.1016/S0140-6736(12)61766-8
https://doi.org/10.1161/CIRCULATIONAHA.115.018912
https://doi.org/10.1161/CIRCULATIONAHA.115.018912
https://www.ajol.info/index.php/mjz/article/view/76432
https://www.ajol.info/index.php/mjz/article/view/76432
https://doi.org/10.1155/2016/9759241
https://doi.org/10.1155/2016/9759241
https://doi.org/10.11604/pamj.2019.33.27.12941
https://doi.org/10.11604/pamj.2019.33.27.12941
https://doi.org/10.1146/annurev-publhealth-032013-182440
https://doi.org/10.1146/annurev-publhealth-032013-182440
https://doi.org/10.2217/cer-2018-0004
https://doi.org/10.2217/cer-2018-0004
https://doi.org/10.5812/numonthly.29863
https://doi.org/10.5812/numonthly.29863
https://doi.org/10.1136/bmj.g7647
https://doi.org/10.4103/picr.PICR_44_18
https://doi.org/10.2147/IBPC.S128914
https://doi.org/10.4314/ahs.v19i3.33
http://ish-world.com/downloads/pdf/global_brief_hypertension.pdf
http://ish-world.com/downloads/pdf/global_brief_hypertension.pdf
https://doi.org/10.1002/nop2.1613

	Prevalence and determinants of medication adherence among patients taking antihypertensive medications in Africa: A systematic review and meta-­analysis 2010–­2021
	Abstract
	1|INTRODUCTION
	2|BACKGROUND
	3|THE REVIEW
	3.1|Aim
	3.2|Design
	3.3|Search methods
	3.4|Search outcomes
	3.5|Eligibility criteria
	3.6|Quality appraisal
	3.7|Data extraction and synthesis

	4|RESULT
	4.1|Study characteristics
	4.2|Measurement tools for medication adherence
	4.3|Prevalence of medication adherence
	4.4|Risk of bias
	4.5|Meta-­analysis
	4.6|Findings of thematic synthesis
	4.6.1|Ability to attain hypertension control
	4.6.2|Knowledge on medication
	4.6.3|Drug-­related factors
	4.6.4|Sociocultural-­related factors
	4.6.5|Financial-­related factors


	5|DISCUSSION
	5.1|Limitations
	5.2|Implications for practice and research

	6|CONCLUSION
	AUTHORS CONTRIBUTIONS
	FUNDING INFORMATION
	CONFLICT OF INTEREST
	DATA AVAILABILITY STATEMENT

	REFERENCES


