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Research Paper: 
Predictors of Medication Adherence Among Adults With 
Hypertension in Ghana

Background: Uncontrolled or suboptimal treatment of high blood pressure may negatively 
affect the cardiovascular, cerebrovascular, or renal systems. This condition may contribute to 
high rates of morbidity and mortality. This study assessed the sociodemographic predictors of 
medication adherence among adult patients with hypertension at the Hypertension Clinic of the 
Bawku Presbyterian Hospital in Ghana.

Methods: This study has a descriptive cross-sectional design. The study setting was the 
Hypertension Clinic of the Bawku Presbyterian hospital in the Upper East region of Ghana. A 
total of 269 adults with hypertension referring to the clinic were recruited using a convenience 
sampling method in 2020. The Hill-Bone medication adherence scale was used to measure 
medication adherence, and a researcher-made questionnaire was used to gather demographic 
variables and contributory factors. The obtained data were analyzed in SPSS software v. 22. 
Regression analysis was done to identify predictors of medication adherence. P<0.05 were 
considered statistically significant for all analyses.

Results: Most patients scored high on imperfect adherence (59.5%) to antihypertensive 
medication. The predictors of medication adherence were income (P=0.003), duration of 
being on antihypertensive (P=0.021), and level of education (P=0.0001). Among the perceived 
factors influencing medication adherence, most patients agreed upon forgetfulness (92.6%) and 
inadequate knowledge on antihypertensive drugs (82.6%).

Conclusion: It is recommended that in dealing with patients with hypertension, the healthcare 
team, especially nurses, investigate the predictive and influencing factors found in this study and 
take appropriate measures to ensure that patients adhere to their medications. 
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1. Introduction 

lobally, the estimates regarding the total 
number of people living with hypertension 
are considered high. A recent study sug-
gests that people with high blood pressure 
increased from 594 million in 1975 to ap-

proximately 1.13 billion in 2015. Out of this number, low- 
and middle-income countries contribute to a majority of the 
cases (NCD Risk Factor Collaboration [NCD-RisC], 2017). 
The prevalence of hypertension in Africa is higher than in 
Europe and the USA (van de Vijver et al., 2013), suggest-
ing an increased burden, which requires proper awareness, 
control, and management among those diagnosed with hy-
pertension. To achieve long-lasting control of hypertension, 
the recommended therapy is the use of antihypertensive 
medications (Alsolami, Hou, & Correa-Velez, 2015). One 
of the indispensable tools in making this therapy success-
ful is the adherence to antihypertensive drugs (Choi et al., 
2018; Bochkareva et al., 2019). Adherence is described as 
the degree to which the behavior of an individual’s medi-
cation-taking correlates with the advice given by a health-
care professional in managing a disease (Lee, Jang, & Park, 
2017; Dillon et al., 2018). This behavior is associated with 
good clinical outcomes (Chowdhury et al., 2013). 

On the other hand, non-adherence is associated with 
poor blood pressure control and poor clinical outcomes. 
Lee, Jang, and Park (2017) reported that patients with 

intermediate or poor adherence to antihypertensive 
medication had 1.13 times and 1.27 times higher risk 
of stroke, respectively than those with high adherence. 
Additionally, patients with non-adherence to antihyper-
tensive medication have higher odds of cerebrovascular 
disease-related hospitalization, emergency department 
visits, treatment failure (Pittman et al., 2010; Shin et 
al., 2013; Kolandaivelu, 2014), myocardial infarction, 
heart failure, and cardiovascular-related deaths (Lee et 
al., 2021). Non-adherence to antihypertensive medica-
tion could occur due to drug-related factors or patient-
related factors (Lee, Jang & Park, 2017). Drug-related 
factors include side effects like sexual dysfunction asso-
ciated with antihypertensive usage (Kretchy et al., 2015) 
and the number and types of medications taken by the 
patient (Lee, Jang & Park, 2017). Patient-related factors 
include emotional factors (Bautista et al., 2012), age, sex, 
and income (Bader et al., 2015; Lo et al., 2016; Khwaja, 
Ansari, & Mehnaz, 2017; Okai et al., 2020). Owing to 
the diversity of factors contributing to non-adherence and 
its unfavorable results, it is important to identify factors 
contributing to non-adherence to mitigate its adverse out-
comes.

In this regard, some studies have been conducted in the 
Ghanaian context. However, the reported level of non-
adherence to antihypertensive medications in Ghana 
varies across studies (52%-93%) (Buabeng, Motowe & 
Plangue-Rule, 2004; Bioma et al., 2015). Other studies 
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• Pharmacological management of hypertension requires patients to adhere to the treatment regimen fully.

• Adherence to antihypertensive medication results in positive clinical outcomes in hypertension.

• Studies conducted in Ghana and other countries have shown poor medication adherence among adults with hypertension.

• The current study found that medication adherence by adults with hypertension was low.

• The predictors of medication adherence were income (P=0.003), duration of being on antihypertensive (P=0.021), 
and level of education (P=0.000).

Plain Language Summary 

Poor medication adherence in people with chronic conditions like hypertension leads to adverse outcomes. This study 
examined the predictors of medication adherence among adults with hypertension referring to the Hypertention Clinic 
of the Bawku Presbyterian Hospital, Ghana. The study results showed that perfect adherence among the patients was 
low. Three main factors of income, education, and duration of being on antihypertensive medications significantly 
predicted medication adherence. Forgetfulness and inadequate knowledge about antihypertensive medications play the 
most important role in poor adherence to the medications in adults with hypertension. 
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conducted in Ghana have looked at hypertension control 
and not necessarily adherence to antihypertensive medi-
cations (Okai et al., 2020). Most studies have been con-
ducted in the southern part of Ghana (Okai et al., 2020; 
Kretchy et al., 2020; Atinga, Yarney, & Gavu, 2018). 
Some studies have also considered adherence only in 
male hypertensive patients (Kretchy et al., 2015). The 
current study, however, aims at bridging the gap in three 
main ways. First, the study used a more reliable and val-
id tool for assessing the level of adherence. Most stud-
ies were done in the Ghanaian context used research-
er-made self-report tools for measuring the level of 
non-adherence, which has its limitations. Furthermore, 
the study was conducted in the northern part of the coun-
try, which may have different predictors than those done 
in the southern belt of the country. This difference may 
be due to the socio-economic differences between the 
two geographical areas. Third, the study was conducted 
in a setting that serves rural communities. In a systematic 
review, it was reported that the burden of hypertension in 
the urban communities was higher than the rural (Atibila 
et al., 2021). However, the authors conclude that the gap 
between the two are gradually closing up. Based on this 
premise, the study investigates the predictors of medica-
tion adherence among adult patients with hypertension 
referring to the Hypertension Clinic of the Bawku Pres-
byterian Hospital in Ghana. 

2. Materials and Methods

Study design

This study employed a cross-sectional design. The 
researchers assessed the sample at one specific period 
(March to May 2020) for a defined population. 

Setting and sample

The study was conducted in Bawku Presbyterian Hos-
pital among adult hypertensive patients. Bawku Presby-
terian Hospital is a district hospital located in the Bawku 
East District, in the Upper East Region of Ghana. The 
hospital is managed by the Presbyterian Church of Gha-
na and serves mainly farming communities, and runs a 
Hypertensive Clinic on Wednesdays. The average clinic 
attendance per week is 80 patients. Individuals diag-
nosed with hypertension who were 18 years or older and 
on antihypertensive medications for at least six months 
were included in the study.

Sampling procedure 

The sample size was estimated using Yamane’s for-
mula (1967) for calculating sample size. Based on the 
hypertension clinic medical records, it was estimated 
that 817 patients with hypertension seek treatment in the 
facility. Using the study’s population size, the calculated 
sample size was 269 (at 95% confidence and 5% mar-
gin of error). Considering the daily attendance at the hy-
pertensive clinic and the targeted sample size to be col-
lected, every patient who fulfilled the inclusion criteria 
was enrolled. Patients were approached during the clinic 
visits using the convenience sampling method until the 
required sample size was reached. 

Data collection

The study data were collected from March to May 
2020 using a self-administered questionnaire that was 
well-reviewed and pre-tested before the study. The ques-
tionnaire included three sections: 

Section A was a researcher-made form seeking the so-
ciodemographic information of the study participants. 

Section B was the Hill-Bone Medication Adherence 
Scale (HB-MAS). The scale measures adherence to 
medication in hypertensive patients. HB-MAS consists 
of 9 questions, such as “how often do you forget to take 
your medication”. The scale is scored on a 4-point Lik-
ert scale ranging from “none of the time”=1 to “all the 
time”=4. The items on the scale are summed up to pro-
duce an overall adherence score of 9 to 36 (Koschack, 
et al., 2010). Higher scores indicate poor adherence to 
an antihypertensive medication regimen and vice versa. 
Adherence level was divided into two: perfect adherence 
(score of 9) and imperfect adherence (score of >9-36). All 
responses for “some of the time, most of the time, and all 
of the time” were grouped and coded as imperfect adher-
ence. On the other hand, “none of the time” responses 
were grouped and coded as perfect adherence. This clas-
sification was based on a previous study that used the 
HB-MAS since the authors of the scale do not provide 
strict categorization (Koschack, et al., 2010). The valid-
ity and internal consistency for a modified Hill-Bone 
compliance scale have been confirmed in black, urban, 
hypertensive, South African patients (standardized Cron-
bach α=0.74-0.84) (Lambert et al., 2006). Before using 
the questionnaire, it was subjected to evaluation. The 
Cronbach α was calculated to be 0.795, reflecting good 
internal consistency and reliability of the HB-MAS. 
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Section C examined perceived factors influencing med-
ication adherence. The inclusion of factors in the ques-
tionnaire was guided by the findings of previous stud-
ies. The questionnaire was developed by the researchers 
and comprised six items. Participants were required to 
agree or disagree with statements in the questionnaire. 
Before using the questionnaire, it was subjected to evalu-
ation. The Cronbach α was calculated to be 0.81, reflect-
ing good internal consistency and reliability.

Data analysis 

SPSS software v. 22.0 (IBM Corporation, Armonk, NY, 
USA) was used for data analysis. The normality of the data 
was determined using the Kolmogorov-Smirnov test. The 
level of significance for all inferential statistics was set at 
0.05. Regression analysis was done to determine factors 
that could predict medication adherence. Descriptive sta-
tistics of the demographic variables and influencing fac-
tors were described using frequencies and percentages. 

3. Results

Table 1 presents that the majority of the participants 
were above 40 years (87.4%), males (60.2%), Christians 
(85.1%), cohabited, or married (63.5%). Most patients 
had below senior high school education (62.0%), farm-
ing/trading jobs (75.8%), paid for their medication them-
selves or by friends/family (63.2%). Most had lived with 
the disease for more than 8 years (59.1%) and had a 
monthly income below 700 cedis (79.2%).

The findings showed that 40.5% have perfectly adhered 
to antihypertensive medicines, while the adherence was 
imperfect in 59.5% of the subjects (Table 2). 

Results from the regression analysis showed a positive 
correlation (r=0.721) between medication adherence and 
variables of educational level (P=0.0001), monthly in-
come (P=0.003), duration of being on antihypertensive 
medication (P=0.021). However, no significant relation-
ship (P=0.134) was found between age and medication 
adherence (Table 3). 

The findings of the study indicated that forgetfulness 
was the main factor influencing adherence to antihy-
pertensive medication (92.6%), followed by inadequate 
knowledge (86.2%) (Table 4).

4. Discussion

Adherence to medication, especially in patients with 
chronic conditions, will result in positive outcomes. The 

current study sought to identify predictors of medication 
adherence and related factors influencing hypertensive 
patients referring to the outpatient clinic at the Bawku 
Presbyterian Hospital. Perfect medication adherence 
was low (40.5%), while imperfect adherence was high 
(59.5%) among the participants based on the scores on 
the Hill Bone medication adherence scale. Various studies 
have reported high levels of medication adherence among 
patients with hypertension (Choi et al., 2018; Boratas & 
Killc, 2018; Vatansever & Unsar, 2014). On the contrary, 
others have reported low levels of medication adherence 
(Alsolami, Hou, & Correa-Velez, 2015). Lo et al. (2016) 
found that only 44.1% of participants adhered to anti-
hypertensive treatment. Another study conducted in the 
Southern part of Ghana found low medication adherence 
among the participants (42.18%) (Kretchy et al., 2015). 

The demographic characteristics that predicted adher-
ence to antihypertensive therapy were level of educa-
tion, income, and duration of being on antihypertensive 
medications. In the current study, age was not signifi-
cantly related to medication adherence. Similarly, Sar-
kodie et al. (2020) did not find any relationship between 
age and medication adherence. Conversely, Lo et al. 
(2016) reported that older persons were more likely to 
adhere to antihypertensive therapy. Kretchy et al. (2015) 
also found high levels of medication adherence among 
younger persons compared to older ones. 

The level of income was found to predict medication 
adherence. In other words, participants with a high-in-
come level were more likely to adhere to antihyperten-
sive therapy and vice versa. This finding is in line with 
previous studies that found medication adherence was 
associated with income levels (Kretchy et al., 2015; 
Hussein, Awad, & Mahmoud, 2020). Patients with 
high-income levels can afford their medications or eas-
ily subscribe to the National Health Insurance Scheme 
(NHIS), which may cater to some treatment costs. Quite 
a number of the participants (36.8%) reported that they 
have not subscribed to the NHIS, thus, paid the medica-
tion cost themselves (46.5%). In this case, because the 
level of income for most participants (79.2%) was aver-
age (below 700 Ghanaian Cedi [GHC]), it may be dif-
ficult to purchase all treatment prescribed consistently. 
Though the study did not consider the number of depen-
dents for each participant, the number of married and 
cohabiting participants (63.6%) outweighed single and 
widowed (36.4%). This fact may increase the number 
of dependents and responsibilities that put pressure on 
their income and reduce their ability to purchase antihy-
pertensive drugs. 
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Table 1. Sociodemographic characteristics of the participants

Variables No. (%)

Age (y)

31-40 34(12.6)

41-50 36(13.4)

51-60 103(38.3)

>60 96(35.7)

Gender
Male 162(60.2)

Female 107(39.8)

Marital status

Single 68(25.3)

Widowed 30(11.2)

Co-habiting 70(26.0)

Married 101(37.5)

Highest level of education

None 42(15.6)

Tertiary 13(4.8)

Below tertiary 214(79.6)

Monthly income*

Below 399 Ghana cedis 12(4.5)

400-499 Ghana cedis 26(9.7)

500-599 Ghana cedis 10(3.7)

600-699 cedis 165(61.3)

Above 700 Ghana cedis 56(20.8)

Occupation

Farming 117(43.5)

Trading 87(32.3)

Civil servant 47(17.5)

Unemployed 18(6.7)

How do you pay for your hypertensive drug?

Self-sponsored 125(46.5)

Health insurance 99(36.8)

Family and friends 45(16.7)

Duration of being on antihypertensive

8 years and more 159(59.1)

4-7 years 72(26.8)

Less than 3 years 38(14.1)

*1 USD is equivalent to 6.05 cedis.
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Furthermore, the duration of being on antihypertensive 
medications was found to predict adherence. In other 
words, a longer course of being on antihypertensive 
medicines was found to affect adherence positively. This 
finding is consistent with the study of Lee et al., who 
reported that a shorter duration of antihypertensive use 
was negatively correlated to medication adherence (Lee 
et al., 2013). It was found in the current study that most 
participants were on antihypertensive medications for 
eight years or more. They seemed to have gained some 
experience and identified ways of coping with the medi-
cation intake (Lee et al., 2013) compared with those who 
had recently commenced their treatment. 

Another factor that was found to predict medication 
adherence was education. As one’s level of education in-
creases, adherence to antihypertensive therapy increases 
and vice versa. Consistent with the current findings, 
other studies have also reported on the relationship be-
tween increasing educational attainment and increasing 
medication adherence, though the relationship was not 
significant (Basheti et al., 2016). Hypertensive patients 
with a high level of education may seek information 
from other sources like the Internet without necessarily 
relying on the health care providers. Most participants in 
the current study had an educational level that was quite 
low and may have relied on health care providers for ad-
equate knowledge on hypertension and its management. 

Thus, if they have not received sufficient information, 
they may not adhere to the medication. 

Other factors were reported as influencing medication 
adherence, including forgetfulness, inadequate knowl-
edge on the antihypertensive medications, use of herbal 
medicines, side effects of the antihypertensive medica-
tions, and disease severity. The majority of the partici-
pants disagreed that treatment complexity influenced 
their adherence to antihypertensive drugs.

Most participants (92.6%) in the current study men-
tioned forgetfulness as the main factor influencing their 
adherence to their antihypertensive therapy. Similarly, 
Atinga, Yarney, and Gavu (2018) found that busy sched-
ules which led to forgetfulness influences adherence. 
Okai et al. (2020) also cited forgetfulness as the reason 
for missing medication in the majority of the participants 
(70.5%). Most people develop routines for their daily 
schedule and may not need a reminder to carry out those 
routines. Being diagnosed with a chronic condition like 
hypertension and using antihypertensive medications for 
life may mean adjusting those routines. This change may 
be difficult and explain why most participants forget to 
take their antihypertensive drugs.

In the current study, most participants (82.6%) lacked 
adequate knowledge of antihypertensive medications; 
hence their level of adherence was low. Sufficient 

Table 2. Level of adherence to antihypertensive medications using the Hill-Bone scale

Adherence Level Scores No. (%)

Perfect adherence 9 109(40.5)

Imperfect adherence >9-36 161(59.5)

Table 3. Regression analysis of the sociodemographic factors influencing antihypertensive medication adherence

Predictor 
Unstandardized Coefficients Standardized Coefficients

t-test P
B Std. Error Beta

(Constant) 0.089 0.282 0.316 0.000

Education 3.902 0.311 0.925 12.531 0.000

Age 0.252 0.150 0.129 1.682 0.134

Monthly income 0.362 0.121 0.174 2.988 0.003

Duration of being on antihy-
pertensive 0.264 0.140 0.111 1.880 0.021

Dependent variable: adherence to antihypertensive medication/treatment.
Predictors: (Constant), education, age, monthly income, duration of hypertension.
R2=-0.519; Adjusted R2=-0.504.
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knowledge has been reported to influence good adher-
ence (Jankowska-Polańska et al., 2016; Ayodapo et al., 
2020). The setting of the study and low levels of educa-
tion in most participants implies a robust approach by 
health professionals to explain the adherence to the an-
tihypertensive treatment regimen for the patients. Most 
participants (63.9%) in our study confirmed the usage of 
herbal medicine in addition to orthodox medicine. Okai 
et al. (2020) reported that only 5.5% of the participants 
in their study did not believe in orthodox medicine. In 
qualitative research by Atinga, Yarney, and Gavu (2018), 
one of the themes that emerged was the poor perception 
of the efficacy of antihypertensive medications by some 
participants. The study participants claimed that they did 
not feel relieved when they took the antihypertensive 
drugs and subsequently discontinued their usage. Partici-
pants in the same study affirmed herbal medicine usage 
as an alternative to antihypertensive because of its per-
ceived efficacy. The participants in the current study may 
be influenced by similar perceptions on the effectiveness 
and efficacy of orthodox antihypertensive medications 
in the management of hypertension. People’s perception 
ultimately influences their behavior which may explain 
why they were non-adherent.

The side effects of antihypertensive medications were 
also identified as factors influencing medication adher-
ence. In their study, Tedla and Bautista mentioned ex-
cessive urination and decreased sexual drive as side ef-
fects contributing to non-adherence (Tedla & Bautista, 
2016). Other medication side effects associated with 
non-adherence are muscle pain, tiredness, and poor sleep 
(Gebreyohannes et al., 2019). Perceived severity of hy-
pertension also influenced adherence. Increased severity 
is perceived to be associated with more negative health 
outcomes. As expected, 52% mentioned that they adhere 
to their medications only when they perceive the condi-

tion to be serious. This finding is contrary to Sarkodie et 
al.’s study (Sarkodie et al., 2020).

Patients who start the antihypertensive treatment regi-
men may begin to feel much better, which may translate 
as improvement in their condition. They may subse-
quently discontinue the treatment or may not be taking 
medicine on schedule, which leads to poor adherence. 

It is recommended that the healthcare team, especially 
nurses, when facing patients with hypertension, investi-
gate the predictive and influencing factors found in this 
study and take appropriate measures to ensure that pa-
tients adhere to their drugs. Moreover, the government 
of Ghana, in collaboration with the National Health In-
surance Authority, can put in place a system where indi-
viduals with chronic conditions like hypertension would 
be automatically enrolled in the health insurance scheme 
without having to pay any amounts, and also the insur-
ance should cover the total cost.

5. Conclusion

Medication adherence in the current study was found 
low. The level of education, monthly income, and dura-
tion of being on antihypertensive therapy were signifi-
cantly related to medication adherence. The most per-
ceived factors influencing medication non-adherence 
were forgetfulness, inadequate knowledge of antihyper-
tensive drugs, and herbal medicines. 

Ethical Considerations

Compliance with ethical guidelines

We observed the ethical principles for medical research 
involving humans based on the Declaration of Helsinki. 

Table 4. Perceived factors influencing medication adherence

Statements
No. (%)

Agree Disagree

I usually forget to take my antihypertensive, especially when I am under pressure. 249(92.6) 20(7.4)

I do not have adequate knowledge of antihypertensive drugs. 232(86.2) 37(13.8)

The numerous side effects of the antihypertensive medications influence my adherence. 161(59.9) 108(40.1)

The severity of the disease influences my adherence to antihypertensive medication. 140(52.0) 111(41.3)

I use herbs to augment orthodox medicine. 172(63.9) 97(36.1)

The treatment complexity influences my adherence to medication. 100(37.2) 169(62.8)
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Adequate information was given to the participants re-
garding the research objectives, benefits, and risks of 
participating in the study. The participants were further 
informed that they could participate or not to participate 
in the study without incurring any penalty or pre-judi-
cial treatment. Additionally, they were asked to sign a 
consent form before being given the questionnaire. Ap-
proval was sought from the study Hospital. The data 
collected were kept confidential, and anonymity was 
ensured. Coding systems were developed so that various 
data sources were identified only by the researcher.
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