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Abstract
Background  Hypertension remains a significant public health challenge worldwide, with an estimated 1.28 billion 
adults aged 30–79 years affected, two-thirds of whom reside in low- and middle-income countries. It accounts 
for approximately 12.8% of global mortality, and in Ghana, hypertension-induced deaths constitute about 5.2% of 
total mortality. One of the major challenges in hypertension management is poor adherence to antihypertensive 
medications, which can lead to uncontrolled blood pressure and an increased risk of complications. This study 
assessed medication adherence rates and predictors among patients attending the hypertension clinic at Cape Coast 
Teaching Hospital (CCTH) in Ghana.

Methods  A cross-sectional study was conducted among 292 participants receiving care at the hypertension clinic at 
CCTH. Data on sociodemographic characteristics and medication adherence were collected using a semi-structured 
electronic questionnaire. Additionally, anthropometric measurements, systolic and diastolic blood pressure readings 
were recorded for all participants.

Results  The mean age of the study participants was 63.1 years (SD ± 11.0), with 77.7% being female. The majority of 
participants were married or cohabiting (66.3%), self-employed (40.9%), and had at least a tertiary level of education 
(37.5%). The overall medication adherence rate was 67.8%. In multivariable logistic regression, ethnicity (non-
Akan, aOR = 3.52, p = 0.02), regular blood pressure monitoring (aOR = 1.853, p = 0.012), knowledge of medications 
(aOR = 4.395, p < 0.001), dosage schedules (aOR = 5.274, p < 0.001) and medication availability (aOR = 4.156, p = 0.001) 
were significant predictors of antihypertensive medication adherence.

Conclusion  The study revealed a moderately high adherence rate among participants. Continuous efforts to 
improve drug adherence regular by promoting significant predictors of adherence such as regular BP monitoring, 
medication availability and other patient-friendly measures are warranted.
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Introduction
Hypertension is the primary cardiovascular risk fac-
tor and a major contributor to global mortality [1, 2]. 
The prevalence of hypertension varies across regions, 
with higher rates in low- and middle-income countries. 
According to the World Health Organization’s fact sheet, 
as of 2023, an estimated 1.28 billion adults aged 30–79 
years are living with hypertension, with the increase 
observed largely in low- and middle-income countries 
[3]. In particular, the continent of African has the high-
est prevalence of hypertension (27%) cases [4, 5]. In 1990, 
the number of hypertension cases in Africa was approxi-
mately 54.6 million [6]. This number increased to 130.2 
million in 2020, and it is expected to reach 216.8 million 
by the year 2030 [6].

The high prevalence of hypertension in Africa is cou-
pled with low rates of detection, treatment, and control 
[4, 7]. However, this trend belies the availability of cost-
effective strategies to manage hypertension and prevent 
serious health outcomes and programmatic interven-
tions that are in place. Less than half of adults living 
with hypertension are diagnosed and treated, and only 
approximately 1 in 5 have their condition under control 
[8]. Hypertension management often requires a multifac-
eted approach that includes both pharmacological ther-
apy and lifestyle modifications [9].

Globally the prevalence of medication non-adherence 
is estimated to be 45.3%, but the prevalence of African 
is as high as 62.5% [10]. Pharmacologically, antihyper-
tensive medication regimens are effective in managing 
hypertension and its related health problems if patients 
adhere to antihypertensive drug regimens [11]. Janz and 
Bexker define drug adherence to long-term therapy as 
the extent to which a person’s behavior-taking medica-
tion, following a diet, and/or executing lifestyle changes 
correspond with agreed recommendations from a health-
care provider [12].

Adherence to antihypertensive medication is crucial for 
managing hypertension and preventing complications. 
Boima et al. reported that patients who consistently take 
antihypertensive medication tend to have well-controlled 
blood pressure [13]. However, adhering to hypertension 
treatment can be difficult, especially because the disease 
often has no noticeable symptoms [14]. Patients with 
uncontrolled hypertension, because of their poor adher-
ence with medications, remain at risk for serious morbid-
ity and mortality, thereby accounting for a significant cost 
and burden through avoidable hospital admissions, pre-
mature deaths, work absenteeism, and reduced produc-
tivity [15].

Therefore, it is not surprising that blood pressure con-
trol is generally poor among hypertensive patients in 
sub-Saharan Africa [16]. A similar situation is observed 
in Ghana, which is largely due to nonadherence with 
antihypertensive therapy [17]. A study conducted by 
Obirikorang and colleagues in the Kintampo Municipal-
ity, Ghana, indicated that the prevalence rate of nonad-
herence among hypertensive individuals was 58.6%, and 
this value was even lower than that reported in other 
studies conducted in the country [17]. Factors such 
as cost, side effects, and a lack of understanding of the 
importance of medication adherence contribute to sub-
optimal hypertension control [16]. In Ghana, these fac-
tors are no different, as the prevalence of hypertension 
continues to rise [18]. Hypertension is one of the most 
common chronic diseases in Ghana and is a growing 
health burden. In 2010, the prevalence of hypertension in 
Ghana ranged from 19% to 48%, with a higher prevalence 
in urban areas [19]. According to the Ghana Health Ser-
vice (GHS), in 2017, hypertension was among the top ten 
causes of mortality from all ages [20]. In 2023, the World 
Health Organization (WHO) reported that 3.2 million 
Ghanaian adults aged 30-79 years had hypertension, rep-
resenting 34% of the population in this age groups [21]. 
The estimated number of people living with hypertension 
as of 2022 was 622,849 [22]. A global report on hyper-
tension by the WHO revealed that 190,000 people died 
from hypertension in Ghana in 2019 [23]. While previ-
ous studies have examined antihypertensive medication 
adherence in Ghana, gaps remain in understanding the 
specific factors influencing adherence in different health-
care settings and patient populations. This study aims to 
investigate antihypertensive medication adherence and 
associated risk factors for medication non-adherence 
among out-patients at the Cape Coast Teaching Hospital.

Methodology
Study design and setting
This cross-sectional study was conducted at the Cape 
Coast Teaching Hospital (CCTH) located in the north-
ern part of Cape Coast from April to December 2023. 
The hospital has a 400-bed capacity and serves as the 
major source of healthcare for the indigens of the region, 
a referral site for hospitals in the Central and Western 
Regions of Ghana as well as a teaching hospital for the 
University of Cape Coast School of Medical Sciences. 
The hospital runs a hypertensive clinic every Tuesday 
from physicians, and dieticians. On average, the hyper-
tensive outpatient department (OPD) attendance for the 
hospital in a year is approximately 9305 (unpublished 
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data: Lightwave Health Information Management System 
(LHIMS) Records of CCTH).

Study participants and sampling
Study participants were conveniently selected for the 
study: according to the sampling protocol, patients 
attending routine hypertension clinic during the study 
period were assigned sequential numbers, and every 
even-numbered client was invited to join the study in 
order to reduce systematic bias to ensure the inclusion 
of participants who met specific study criteria and could 
provide relevant information related to the research 
objectives. Individuals who were 18 years and above, had 
been diagnosed with hypertension for at least one year, 
were receiving treatment by taking one or more oral anti-
hypertensive medications, were willing to participate in 
the study and signed a consent form were included in this 
study. Individuals younger than 18 years, those without a 
confirmed diagnosis of hypertension, patients with severe 
cognitive impairments, communication difficulties, or 
serious mental illness that could interfere with participa-
tion, as well as those who declined to provide consent, 
were excluded from the study. Pregnant women were also 
excluded to avoid confounding pregnancy-related hyper-
tension with chronic hypertension.

Sample size
The sample size calculation was adapted from a previ-
ous study by Bosu et al. with modifications to suit the 
current research [19]. To achieve a 5% precision rate in 
estimating the proportion of patients adhering to their 
antihypertensive medication regimen, the minimum 
required sample size was calculated to be 290. The sin-
gle proportion formula was used for this determination: 

n = z2p(1−p)
E2 , where n is the minimum sample size, z is 

the standard normal distribution critical value (1.96) for 
a 95% confidence interval (CI), p is the estimated propor-
tion of adherence in the study population (set at 30%) [24, 
25], and E represents the margin of error (set at 5%).

Data sources
Data were collected via a semi-structured questionnaire 
and patient records. The questionnaire was designed for 
this study and tailored to the Ghanaian context (Supple-
mentary Material 1). Questionnaires were translated to 
Akan or other languages as required during interviews 
The instrument comprised multiple sections: Part A 
elicited socio-demographic information (age, sex, edu-
cation, occupation, income, marital status, and place of 
residence); Part B captured medical history, including 
duration of hypertension, family history, blood pressure 
monitoring practices, lifestyle factors (smoking, alco-
hol, coffee consumption), and comorbidities; and Part 

C assessed factors influencing adherence such as treat-
ment duration, number and knowledge of prescribed 
drugs, drug availability, adherence patterns, and reasons 
for non-adherence. Part D assessed the knowledge about 
hypertension. Part E recorded anthropometric mea-
surements (weight, height, waist circumference, body 
mass index) and blood pressure readings, while Part F 
included clinical data on fasting and random blood glu-
cose, total cholesterol, triglycerides, high density lipopro-
teins (HDL), and low-density lipoproteins (LDL) levels. 
This data was obtained from patients’ medical records as 
documented during their routine clinic visits. The cut-off 
values for abnormal fasting and random blood glucose 
were based on WHO criteria (≥5.6 mmol/L for FBG and 
≥7.8 mmol/L for RBG) [26].

Information on tobacco and alcohol use was obtained 
using structured questions adapted from the WHO 
STEPwise approach to noncommunicable disease risk 
factor surveillance [27]. Participants were asked whether 
they currently smoke any tobacco products (cigarettes, 
cigars, or pipes) and, if so, the average number of ciga-
rettes smoked per day and duration of smoking in years. 
Current smokers were defined as those who reported 
smoking either regularly or occasionally at the time of 
the study, while former smokers were those who reported 
quitting. Alcohol consumption was assessed by asking 
participants whether they had ever consumed alcoholic 
beverages (beer, wine, spirits, bitters, palm wine, or 
akpeteshie) and whether they drink regularly (defined as 
at least once per month for the past six months). Current 
drinkers were defined as those who met this criterion, 
former drinkers as those who had stopped drinking, and 
non-drinkers as those who reported no history of alcohol 
use [27].

Medication adherence was defined as the degree to 
which a patient correctly follows medical advice regard-
ing prescribed medications, including timing, dosage, 
and frequency and assessed via self-report [28]. Adher-
ence was assessed using the item, “Do you regularly 
take your medications? (Yes/No),” with “Yes” classified 
as adherence and “No” as non-adherence. Awareness of 
drug use was evaluated by the questions, “Do you know 
the medications you are on? (Yes/No)” and “Do you know 
the dosages? (Yes/No).”. The questionnaire was pretested 
for reliability and validity in a non-study area to deter-
mine the reactions of the respondents to the research 
procedures. The patient’s drug history was verified from 
the patient’s folder. The fasting or random blood glucose 
results were collected from the patient’s folder depending 
on availability.

Enrolment procedure and data collection
At enrolment, written informed consent was obtained 
from each participant after the study’s purpose and 
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procedures had been explained. Data was collected 
using a semi-structured electronic questionnaire created 
in the Kobo Toolbox platform. The questionnaire was 
administered in person through face-to-face interviews 
conducted by the principal investigator and a research 
assistant, both of whom had received training on the 
study protocol, ethical considerations, and standardized 
measurement techniques. The interviewers ensured that 
each respondent fully understood the questions before 
providing responses, which were recorded directly into 
electronic forms.

Anthropometric measurements
Anthropometric measurements (weight and height) 
and blood pressure were taken for all participants using 
calibrated equipment. Weight was measured with par-
ticipants wearing light clothing and no shoes, using a 
calibrated digital scale. Height was measured with a wall-
mounted stadiometer, with participants standing upright 
without shoes. Blood pressure was measured with an 
automated digital sphygmomanometer, with participants 
seated comfortably, back supported, feet flat on the floor, 
and the left arm supported at heart level. Participants 
rested for at least five minutes before the first reading, 
and two measurements were taken at 1–2-minute inter-
vals; the average of the two readings was recorded.

The height and weight of each participant were mea-
sured. The body mass index (BMI) of each participant 
was then calculated by dividing the weight in kilograms 
by the square of the height in meters and categorized 
according to [27] criteria into normal weight (BMI 18.5–
24.9 kg/m2), underweight (<18.5 kg/m2), overweight 
(25.0–29.9 kg/m2) and obese (≥30.0 kg/m2) [29, 30].

Blood pressure was measured after 3–5 min of rest. 
The average of two blood pressure readings for the study 
participants was taken and recorded. The blood pressures 
were then classified into systolic and diastolic blood pres-
sures according to the WHO classification [30]. High sys-
tolic blood pressure (SBP) was defined as a systolic blood 
pressure greater than or equal to 140 mmHg, whereas 
high diastolic blood pressure (DBP) was defined as a dia-
stolic blood pressure greater than or equal to 90 mmHg 
[30]. The mean arterial pressure (MAP) was calculated 
via the formula DBP + 1/3(SBP – DBP) [31]. MAP of 70 
to 100 mmHg was considered normal [32].

Statistical analysis
Data from Kobo Toolbox were extracted via Microsoft 
Excel spreadsheet 2018 and analyzed using the IBM Sta-
tistical Package for the Social Sciences (SPSS) version 30. 
Cases with missing data were excluded from the analy-
sis (listwise deletion). Frequencies and percentages were 
used to assess the participants’ characteristics. The chi-
square test was performed to determine the associations 

among sociodemographic characteristics, clinical char-
acteristics, blood pressure measurements, blood glucose 
levels, and knowledge of hypertension with antihyperten-
sive medication non-adherence. Open-ended responses 
on “Awareness and Knowledge About Hypertension” 
were coded as correct or incorrect, and the frequencies 
and percentages of correct responses were summarized 
to assess participants’ knowledge and awareness levels.

Additionally, multivariable logistic regression was 
performed with adherence as the outcome variable to 
identify predictors including sociodemographic factors 
(ethnicity, monthly income), medical history (monitor-
ing blood pressure, coffee consumption), medication 
purchase patterns (knowledge of dosage and name, medi-
cation availability), and perceptions of antihyperten-
sive medication use, enabling the estimation of adjusted 
odds ratios while controlling for potential confounders. 
Associations were deemed statistically significant if the 
p-value was less than 0.05.

Results
Sociodemographic characteristics of participants
A total of 300 participants were enrolled in the study; 
however, after data cleaning, only data from 292 par-
ticipants were included in the final analysis. The mean 
age of participants was 63.1 years (SD = 11.0). In terms 
of gender distribution, 77.7% participants were female, 
while Ethnic representation was predominantly Akan 
(88.4%), followed by smaller proportions of Ewe (0.7%), 
Ga-Adangme (1.4%), Guan (0.3%), Mole-Dagbani (1.4%), 
and other ethnic groups (7.8%). Regarding place of resi-
dence, 66.7% of participants lived in urban areas. Marital 
status data indicated that 66.3% were married or cohab-
iting, while 33.7% were single, divorced, or widowed. 
Educational attainment varied, with 16.5% having no for-
mal education, 25.8% completing basic education, 20.3% 
attaining secondary or senior high school education, and 
37.5% holding tertiary education qualifications. Employ-
ment status showed that 9.6% were employed, 40.9% 
were self-employed, 40.5% were unemployed, and 8.9% 
were pensioners. Household size distribution revealed 
that 64.4% of participants lived in households with fewer 
than five people. Income levels varied, with 54.2% earn-
ing below 1000, while 45.8% earned above this threshold 
(supplementary sheet; Table 1).

In univariable analysis, ethnicity was significantly 
associated with adherence, χ² (1, N = 292) = 5.39, p = 
0.020, with non-Akan individuals having higher adher-
ence (85.3%) compared to Akan participants (65.5%) 
(OR = 3.694, 95% CI [1.033, 13.212]). Income level also 
influenced adherence, χ² (1, N = 292) = 6.431, p = 0.011, 
with participants earning below 1000 currency units 
adhering more than those earning above 1000 (72.8% 
vs. 55.2%) (OR = 0.457, 95% CI [0.247, 0.844]). Other 
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sociodemographic factors, including gender, residence, 
marital status, education level, employment status, and 
household size, were not significantly associated with 
adherence (supplementary sheet, Table 1).

Medical history of participants
The average blood pressure among participants was ele-
vated, with a mean systolic pressure of 143.5 mmHg and 
diastolic of 86.8 mmHg. The mean MAP was 105.36 (SD 
± 14.78). Fasting blood glucose averaged 6.1 mmol/L, and 
random glucose 8.1 mmol/L, suggesting possible issues 
with blood sugar control in some individuals. Most par-
ticipants (74.3%) had been living with hypertension for 
five or more years, and 66.0% had a family history of the 

condition. Only 47.9% of participants monitored their 
blood pressure, and among them, 62.1% did so regularly. 
Smoking was rare (0.7%), and only 15.6% reported drink-
ing alcohol. Coffee consumption was also low (4.1%), 
with most drinkers having consumed it for 10 years or 
less. About one-third (33%) had other health conditions. 
Diabetes was the most common comorbidity (58.3% of 
those affected), followed by asthma (34.4%) and other less 
common issues like peptic ulcers, glaucoma, eye prob-
lems, and others (supplementary sheet; Table 2).

Home-based blood pressure monitoring was signifi-
cantly associated with adherence, χ² (1, N = 292) = 6.373, 
p = 0.012, with those who monitored regularly being 1.9 
times more likely to adhere (OR = 1.903, 95% CI [1.151, 

Table 1  Sociodemographic characteristics and factors associated with medication adherence among study participants
Parameter Adherence Status X2-

Value/T-
Statistic, 
df

P-Value OR [95% C.I.] aOR [95% 
C.I.]Non-Adherence Adherence Total

Total 94(32.2%) 198(67.8%) 292(100.0%)

Age 63.9±10.865 62.8±10.901 63.1±11.0 0.772, 281 0.441

Gender
  Male 21(32.3%) 44(67.7%) 65(22.3%) 0.001, 1 0.982

  Female 73(32.2%) 154(67.8%) 227(77.7%)

Ethnicity
  Akan 89(34.5%) 169(65.5%) 258(88.4%) 5.39, 1 0.02 Reference Reference

  Non-Akan 5(14.7%) 29(85.3%) 34(11.6%) 3.694 [1.033 
- 13.212]

3.52[0.973 
- 12.733]

Place of Residence
  Rural 25(25.8%) 72(74.2%) 97(33.3%) 2.560, 1 0.11

  Urban 68(35.1%) 126(64.9%) 194(66.7%)

Marital Status
  Married / Cohabiting 58(30.1%) 135(69.9%) 193(66.3%) 0.958, 1 0.328

  Single/ Divorced/ Widowed 35(35.7%) 63(64.3%) 98(33.7%)

Education Level
  No formal education 10(20.8%) 38(79.2%) 48(16.5%) 3.506, 3 0.32

  Basic education 26(34.7%) 49(65.3%) 75(25.8%)

  Secondary/ Senior High 
education

21(35.6%) 38(64.4%) 59(20.3%)

  Tertiary Education 37(33.9%) 72(66.1%) 109(37.5%)

Employment Status
  Employed 7(25.0%) 21(75.0%) 28(9.6%) 3.150, 3 0.369

  Self employed 39(32.8%) 80(67.2%) 119(40.9%)

  Unemployed 36(30.5%) 82(69.5%) 118(40.5%)

  Pensioner 12(46.2%) 14(53.8%) 26(8.9%)

Number of people in Household
  Below 5 68(35.6%) 123(64.4%) 191(65.4%) 2.942, 1 0.086

  5 and above 26(25.7%) 75(74.3%) 101(34.6%)

Average Income
  Below 1000 Ghc 28(27.2%) 75(72.8%) 103(54.2%) 6.431, 1 0.011 Reference Reference

  Above 1000 Ghc 39(44.8%) 48(55.2%) 87(45.8%) 0.457 [0.247 
- 0.844]

0.395[0.206 
- 0.760]

Data is presented as frequency and percentage in parenthesis, f(%). X2-Value – Chi square value, df – degree of freedom, aOR – adjusted odds ratio, C.I. – confidence 
interval. P-Value – probability value. P-Value < 0.05 is considered statistically significant. OR adjusted for age, gender and other significant variable. Value in bold 
indicate statistically significant results. 
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3.147]). Frequency of monitoring also played a role, χ²(2, 
N = 292) = 6.144, p = 0.046, as participants who checked 
their blood pressure “once they remembered” were 4.5 
times more likely to adhere compared to those who mon-
itored regularly (OR = 4.5, 95% CI [1.263, 16.036]) (sup-
plementary sheet; Table 2).

Reported medication adherence levels among participants
Figure 1 presents the distribution of reported medica-
tion adherence among participants. The majority (67.8%) 

adhered to their prescribed medication regimen, while 
32.2% exhibited non-adherence. 

Participants’ medication behavior
Among those receiving treatment for hypertension, most 
(73.6%) had been on treatment for at least five years, and 
66% were taking more than three medications. About 
73.0% knew the names of their medicines, and 79.7% 
were on a once-daily dose. Most participants (70.9%) 
were aware of their correct dose. Side effects were 
reported by 16.8% of participants, with common issues 
including frequent urination (4.3%), sexual problems 
(4.0%), and general body weakness (3.0%). In terms of 
getting their medications, 45% used the National Health 
Insurance Scheme (NHIS), 28.2% paid out-of-pocket, and 
26.8% used both NHIS and personal funds. Medication 
availability was high, with 92.5% saying their drugs were 
easy to access (supplementary sheet, Table 3).

Participants who knew their medications were signifi-
cantly more likely to adhere, χ² (1, N = 292) = 29.736, p 
< 0.001 (OR = 4.395, 95% CI [2.532, 7.627]) (Table 6). 
Similarly, knowing the correct dosage was associated 
with higher adherence, χ²(1, N = 292) = 38.321, p < 0.001 
(OR = 5.274, 95% CI [3.047, 9.131]). The presence of 

Table 2  Association between participants’ medical history and medication adherence
Parameter Adherence Status X2-Value, df P-Value OR

[95% C.I.]
aOR
[95% C.I.]Non-Adherence Adherence Total

Duration of hypertension
  below 5 years 27(36.5%) 47(63.5%) 74(25.7%) 0.945, 1 0.331

  5 or more years 65(30.4%) 149(69.6%) 214(74.3%)

Family history of hypertension
  No 21(24.4%) 65(75.6%) 86(34.0%) 1.959, 1 0.162

  Yes 55(32.9%) 112(67.1%) 167(66.0%)

Monitor blood pressure
  No 59(38.8%) 93(61.2%) 152(52.1%) 6.373, 1 0.012 Reference Reference

  Yes 35(25.0%) 105(75.0%) 140(47.9%) 1.903 [1.151 - 3.147] 1.853[1.114 - 3.083]

Frequency of monitoring
  Regularly 27(31.0%) 60(69.0%) 87(62.1%) 6.144, 2 0.046 Reference Reference

  Once I remember 3(9.1%) 30(90.9%) 33(23.6%) 4.5 [1.263 - 16.036] 4.108[1.147 - 14.718]

  Seldomly 5(25.0%) 15(75.0%) 20(14.3%) 1.35 [0.445 - 4.094] 1.513[0.478 - 4.784]

History of Smoking
  No 57(38.3%) 92(61.7%) 149(99.3%) 0.617, 1 0.432

  Yes 0(0.0%) 1(100.0%) 1(0.7%)

Alcohol consumption
  No 76(31.1%) 168(68.9%) 244(84.4%) 0.340, 1 0.560

  Yes 16(35.6%) 29(64.4%) 45(15.6%)

Take coffee
  No 86(30.9%) 192(69.1%) 278(95.9%) 3.964, 1 0.046 Reference Reference

  Yes 7(58.3%) 5(41.7%) 12(4.1%) 0.320 [0.099 - 1.037] 0.346[0.020 - 5.965]

Presence of comorbidity
  No 56(30.1%) 130(69.9%) 186(66.0%) 0.534, 1 0.465

  Yes 33(34.4%) 63(65.6%) 96(34.0%)
Data is presented as frequency and percentage in parenthesis, f(%). X2-Value – Chi square value, df – degree of freedom, OR – odds ratio, C.I. – confidence interval. 
P-Value – probability value. P-Value < 0.05 is considered statistically significant.Value in bold indicate statistically significant results.

Fig. 1  Reported Medication Adherence Levels among Participants
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complications also influenced adherence, χ²(2, N = 292) 
= 10.311, p = 0.006, with those unaware of complications 
being less adherent (OR = 0.245, 95% CI [0.097, 0.621]). 
Medication availability strongly influenced adherence, 
χ²(1, N = 292) = 10.777, p = 0.001, as participants with 
readily available medications were 4.16 times more likely 
to adhere (OR = 4.156, 95% CI [1.678, 10.295]) (supple-
mentary sheet, Table 3).

Multivariable analysis
In multivariable logistic regression, ethnicity (non-Akan, 
aOR=3.52, p=0.02), regular blood pressure monitor-
ing (aOR=1.853, p=0.012), knowledge of medications 
(aOR=4.395, p<0.001), dosage schedules (aOR=5.274, 
p<0.001) and medication availability (aOR=4.156, 
p=0.001) were significant predictors of antihypertensive 
medication adherence (Tables 1, 2 and 3).

Patient-level beliefs and medication adherence
Among participants who reported non-adherence, the 
most common reason was forgetfulness (84.6%), followed 
by financial issues (62.6%) and the complexity of drug 
regimens (19.8%). Other reasons included the absence 
of symptoms (12.1%), negligence (7.7%), medication side 
effects (4.4%), lack of belief in drug efficacy (3.3%), anger 
about their condition (1.1%), and miscellaneous factors 
(2.2%).

Discussion
This study examined adherence to antihypertensive med-
ications and the factors influencing adherence among 
patients attending a hypertensive clinic in Ghana. The 
relatively high level of adherence observed in this study 
suggests that most patients are generally compliant with 
their antihypertensive medications, which may reflect the 
effectiveness of ongoing patient education and follow-up 

Table 3  Medication purchase and perception factors associated with medication adherence
Parameter Adherence Status X2-Value, 

df
P-Value OR

[95% C.I.]
aOR
[95% C.I.]Non-Adherence Adherence Total

Duration of being on hypertension treatment
  Below 5 years 30(39.0%) 47(61.0%) 77(26.4%) 2.195, 1 0.138

  5 years and above 64(29.8%) 151(70.2%) 215(73.6%)

Number of drugs being taken
  1 5(23.8%) 16(76.2%) 21(7.2%) 8.602, 4 0.072

  2 35(44.9%) 43(55.1%) 78(26.8%)

  3 29(25.9%) 83(74.1%) 112(38.5%)

  4 13(29.5%) 31(70.5%) 44(15.1%)

  5 or more 12(33.3%) 24(66.7%) 36(12.4%)

Do you know your medications
  No 44(56.4%) 34(43.6%) 78(27.0%) 29.736, 1 <0.001 Reference Reference

  Yes 48(22.7%) 163(77.3%) 211(73.0%) 4.395 [2.532 - 7.627] 0.873[0.261 - 2.924]

Frequency of obtaining drug
  1 per day 73(31.5%) 159(68.5%) 232(79.7%) 0.366, 1 0.545

  2 or more 21(35.6%) 38(64.4%) 59(20.3%)

Awareness of dosage(s) of medication(s)
  No 49(58.3%) 35(41.7%) 84(29.1%) 38.321, 1 <0.001 Reference Reference

  Yes 43(21.0%) 162(79.0%) 205(70.9%) 5.274 [3.047 - 9.131] 6.483[1.993 
- 21.084]

Presence of side effect(s)
  No 63(28.5%) 158(71.5%) 221(75.9%) 10.311, 2 0.006 Reference Reference

  Yes 18(36.7%) 31(63.3%) 49(16.8%) 0.687 [0.358 - 1.316] 0.750[0.368 - 1.531]

  I don’t know 13(61.9%) 8(38.1%) 21(7.2%) 0.245 [0.097 - 0.621] 0.143[0.053 - 0.385]

How drug is obtained
  NHIS 38(29.0%) 93(71.0%) 131(45.0%) 4.396, 2 0.111

  Self-purchase 34(41.5%) 48(58.5%) 82(28.2%)

  Partial NHIS covers and 
purchase the rest

22(28.2%) 56(71.8%) 78(26.8%)

Availability of the drugs
  Not readily available 14(63.6%) 8(36.4%) 22(7.5%) 10.777, 1 0.001 Reference Reference

  Readily available 80(29.6%) 190(70.4%) 270(92.5%) 4.156 [1.678 - 10.295] 2.622[0.946 - 7.271]
Data is presented as frequency and percentage in parenthesis, f(%). X2-Value – Chi square value, df – degree of freedom, OR – odds ratio, C.I. – confidence interval. 
P-Value – probability value. P-Value < 0.05 is considered statistically significant. Value in bold indicate statistically significant results.
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strategies within the clinic. Non-adherence to antihyper-
tensive treatment regimens remains a significant chal-
lenge, especially in developing countries, where it is a 
major contributor to uncontrolled hypertension [11, 33-
37]. This adherence rate aligns with similar findings from 
studies in Ethiopia and Nigeria [13, 36] and is consistent 
with the estimated global rate of 68.6% [35]. These simi-
larities suggest that our findings may reflect a broader 
trend across Africa and beyond.

However, our observed adherence rate is lower than 
that reported in some other regions. Sarkodie et al. 
documented an 89.2% adherence rate at two district 
hospitals in the Volta Region of Ghana, and studies in 
Korea, Taiwan, and Scotland reported adherence levels 
of 81.7%, 82.7%, and 91.0%, respectively [16, 36, 38, 39]. 
Conversely, our rate was higher than those reported in 
other Ghanaian settings, such as the 41.4% adherence at 
Kintampo Municipal Hospital in the Bono East Region, 
7% at Komfo Anokye Teaching Hospital, 47.7% at Korle-
Bu Teaching Hospital, and 33.3% in a multicenter study 
across Ghana and Nigeria [13, 16, 17, 40]. The relatively 
low adherence rate observed in this study may be influ-
enced by several factors reported by participants. Forget-
fulness was the most common reason for non-adherence, 
followed by financial constraints and the complexity 
of drug regimens. Other contributing factors included 
the absence of symptoms, negligence, medication side 
effects, lack of belief in the effectiveness of drugs, and 
frustration or anger about their condition. These findings 
were consistent with those of other studies [17, 35]. These 
observed differences could be attributed to differences in 
the sociodemographic characteristics of the population, 
sample size, study design, and type of tool used in data 
collection.

Contrary to previous studies [41], educational level 
did not significantly affect adherence. However, ethnic-
ity and income level were both significantly associated 
with adherence, aligning with findings from [42]. Nota-
bly, non-Akan participants were approximately 3.5 times 
more likely to adhere than Akans, suggesting cultural 
or social factors may influence medication behavior. 
Income also significantly predicted adherence. Interest-
ingly, participants with higher income levels were less 
likely to adhere to their antihypertensive treatment com-
pared to those with lower income levels, but contrary to 
previous reports [41, 43]. These findings highlight the 
importance of tailored interventions, particularly among 
Akan populations and higher-income groups, and call for 
policy-level solutions to address disparities and improve 
adherence to antihypertensive therapy [35, 42–44].

Our study found a positive association between fre-
quent blood pressure monitoring and adherence to 
antihypertensive medication. Participants who regu-
larly monitored their blood pressure exhibited higher 

adherence rates. A similar study [45] showed that adher-
ence to antihypertensive medication was significantly 
improved in people with positive lifestyle changes such 
as monitoring of blood pressure. Participants who 
reported regularly monitoring their blood pressure were 
nearly twice as likely to adhere to medication regimens. 
Furthermore, those who monitored their blood pres-
sure “once they remembered” were even more likely to 
adhere, although this finding may reflect self-selection 
bias among health-conscious individuals. These results 
align with previous studies suggesting that self-monitor-
ing reinforces disease awareness and accountability, ulti-
mately enhancing adherence [46] .

Coffee consumption showed a weak association with 
adherence to antihypertensive medication, support-
ing findings by Samadian et al. [47]. The relationship 
between coffee intake and medication adherence remains 
inconclusive in literature. While some studies report a 
positive association between coffee use and adherence 
[48], which is consistent with findings in our current 
study, contrary to our findings, others suggest that no sig-
nificant link exists between healthier lifestyle behaviors 
among coffee drinkers [49]. One proposed mechanism 
is that caffeine may interfere with the pharmacodynam-
ics of certain antihypertensive drugs, potentially reducing 
their effectiveness [50], or its stimulating effects might 
contribute to forgetfulness and missed doses [51]. More-
over, caffeine metabolism varies by individual, and the 
impact may depend on the amount consumed, moderate 
intake (3–5 cups/day) may have little effect, while exces-
sive intake could be problematic [52]. Although some 
research highlights caffeine’s potential cognitive ben-
efits, such as protection against dementia [52], its overall 
impact on adherence, especially in hypertensive popula-
tions, remains unclear; therefore, further investigation 
that includes detailed dietary assessment and objective 
adherence monitoring is necessary to establish a defini-
tive relationship and inform patient counselling.

Research has consistently shown that individuals with 
health insurance are more likely to receive preventive 
care, including regular check-ups and screenings, which 
facilitate the early (diagnosis and treatment of condi-
tions such as hypertension [53]. Additionally, insured 
individuals tend to have better adherence to prescribed 
medication regimens for chronic conditions, including 
hypertension [53]. While individual experiences may 
vary, the overall evidence suggests that health insurance 
plays a crucial role in improving blood pressure control 
and medication compliance. A study by Ashigbie et al. 
(2016) found that Ghana’s National Health Insurance 
Scheme (NHIS) has significantly improved access to 
essential medicines [54]. This is consistent with reports 
from [16], which reported that respondents with NHIS 
adhered to drug regimens than those who paid for their 
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drugs. In line with this, our study revealed that a sub-
stantial proportion of participants (45.0%) obtained their 
antihypertensive medication through NHIS. However, 
82 participants (28.2%) had to purchase their medica-
tion entirely out-of-pocket, while 78 participants (26.8%) 
relied on NHIS but still had to cover part of the cost 
themselves. This aligns with Ashigbie et al. findings that 
healthcare facilities across Ghana face low and delayed 
reimbursement rates, often resulting in stock shortages 
of medications covered under NHIS [54]. Patients often 
have to buy medications from private pharmacies when 
hospital pharmacies lack supplies or NHIS doesn’t cover 
them. This points to the need for NHIS improvements to 
ensure consistent access. Insured patients show better 
adherence, highlighting the influence of socioeconomic 
factors on treatment compliance. Addressing existing 
disparities through targeted strategies, such as optimiz-
ing NHIS reimbursement mechanisms and strengthen-
ing medication supply chains, could enhance medication 
adherence and overall health outcomes for hypertensive 
patients [53].

Forgetfulness was a common reason for nonadher-
ence to antihypertensive medication. Managing mul-
tiple drugs and complex schedules adds to the difficulty, 
especially for patients with mobility issues or insurance 
challenges. Tools like reminder apps and pill boxes can 
help. The study found a weak link between the number 
of medications and adherence. Asgedom et al. found 
that patients taking two or more antihypertensive drugs 
were less likely to adhere to treatment than those on a 
single medication [55]. While once-daily, single-tablet 
regimens are easier to follow, they may not be practical 
for older patients with multiple health issues. The rela-
tionship between medication number and adherence is 
complex, influenced not just by quantity but by the over-
all complexity of the treatment, side effects, and patient 
understanding. More research is needed to explore these 
factors in depth.

The absence of symptoms is a well-documented reason 
for nonadherence with antihypertensive medications. 
Hypertension is often called the “silent killer” because it 
is asymptomatic, especially in the early stages [8]. Since 
they do not feel unwell, some patients mistakenly believe 
that they do not need medication or that they can stop 
taking it if they feel good. This makes the disease condi-
tion progress undetected, causing deadly complications 
of hypertension, such as stroke and kidney failure.

Negligence is also a risk factor for nonadherence. Most 
hypertensive patients do not realize the threat when deal-
ing with the disease. Thus, accepting the role of patient 
and treatment is not acceptable to them. This could 
mostly be because they had either incorrect or no knowl-
edge about their condition [56]. Some patients, despite 
having adequate knowledge, do not take their treatment 

seriously because hypertension is often asymptomatic. 
Without noticeable symptoms, they may underestimate 
the condition and continue their usual activities with-
out prioritizing treatment. Williams et al. suggested 
that patients become aware of their disease condition to 
accept treatment and continue maintaining their health 
[57]. Medication side effects are frequently identified as 
major factors influencing medication adherence, particu-
larly for long-term conditions such as hypertension [58]. 
The number of participants who reported medication 
side effects as a reason for nonadherence to medication 
was 4.3%. This is consistent with findings from a study 
performed by Sarkodie et al. [16].

A lack of belief in antihypertensive medications is also 
a reason for nonadherence. Belief in the cause of disease 
and the meaning of illness largely determines if and how 
patients will take their medications. If patients believe 
that diseases are of spiritual origin, then they are most 
likely not to take orthodox medications prescribed by 
doctors, as they believe that spiritual matters are best 
addressed spiritually [59]. Anger or hostility toward 
having hypertension can contribute to poor medication 
adherence. While a direct cause-effect link is unclear, 
such negative emotions are often associated with traits 
like poor social skills and lack of support, which are 
known to reduce adherence to treatment [60].

 Our study found a positive association between fre-
quent blood pressure monitoring and adherence to anti-
hypertensive medication. Participants who reported 
regularly monitoring their blood pressure were nearly 
twice as likely to adhere to medication regimens. Fur-
thermore, those who monitored their blood pressure 
“once they remembered” were even more likely to adhere. 
This aligns with findings from [16] which reported that 
patients with higher adherence levels achieved better 
blood pressure control compared to those with lower 
adherence rates. A similar study from [45] showed that 
adherence to antihypertensive medication was signifi-
cantly improved in people with positive lifestyle changes 
such as monitoring of blood pressure. although this 
finding may reflect self-selection bias among health-
conscious individuals. These results align with previ-
ous studies suggest that self-monitoring reinforces 
disease awareness and accountability, ultimately enhanc-
ing adherence [46].

This study highlights the critical role of knowledge and 
perception in promoting adherence to antihypertensive 
therapy. A strong, positive relationship was observed 
between patients’ understanding of hypertension and 
their medication adherence, consistent with findings in 
previous research [61-63] and are further supported by 
evidence that understanding the purpose and mecha-
nism of prescribed drugs helps patients engage actively 
in their treatment [64]. Participants who were familiar 
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with their medications and those who correctly under-
stood their dosages were more likely to adhere. These 
findings emphasize that health literacy is foundational 
to adherence, as supported by global literature [65, 66]. 
While knowledge alone is a strong factor, a more com-
prehensive approach incorporating targeted counseling, 
behavioral support, and the removal of practical bar-
riers is essential [67, 68]. Empowering patients through 
consistent education, especially by healthcare providers, 
enhances adherence and enables better long-term hyper-
tension management [69]. The perception of complica-
tions was also influential. Participants, unaware of any 
hypertension-related complications, were significantly 
less adherent, suggesting that perceived disease severity 
may influence medication-taking behavior.

Although Ghana’s NHIS reports a service coverage 
rate of 95%, the Sustainable Development Goals (SDGs) 
tracker indicated a lower national service coverage index 
of 47% in 2017, highlighting disparities in access and 
care quality [60]. There is a pressing need to standardize 
high-quality treatment across all NHIS-accredited facili-
ties and reduce out-of-pocket expenses [60]. A collabora-
tive effort involving governments, healthcare providers, 
pharmaceutical companies, and Non-Government Orga-
nizations (NGOs) is essential for improving adherence. 
These stakeholders play a critical role in ensuring drug 
availability, providing financial assistance, and enhancing 
patient education.

This study found a significant association between 
medication availability and adherence, with partici-
pants who reported readily available drugs being over 
four times more likely to adhere. These findings under-
score the structural dimension of adherence, where sys-
temic barriers such as stock-outs, high medication costs, 
and limited pharmacy access hinder continuous treat-
ment, particularly in resource-constrained settings [70, 
71]. Similar conclusions were drawn by Sarfo et al., who 
emphasized that consistent access to antihypertensive 
medications greatly improves the likelihood of achiev-
ing and maintaining optimal blood pressure control [72]. 
Therefore, enhancing drug availability and affordability is 
crucial for improving treatment adherence and achieving 
better health outcomes.

Limitations
This study employed a cross-sectional design, which lim-
its our ability to establish causal relationships between 
the investigated factors and medication nonadherence. 
The sample was drawn from a single hospital, limiting the 
generalizability of the findings to the broader population. 
The use of convenience sampling may introduce selection 
bias, as participants who were more readily available or 
willing to participate may not represent all individuals 
with hypertension. This could affect the applicability of 

the results to other settings or populations. Other factors 
that may affect patient compliance, such as depression, 
anxiety, and difficulties obtaining primary health care, 
were not included in this study. Furthermore, participants 
were predominantly female, Akan, urban residents, and 
married, which may limit the diversity of perspectives 
and experiences captured. Data collection relied on self-
reported information for certain variables, which may be 
subject to recall bias. Participants might have had diffi-
culty accurately remembering or reporting past behaviors 
and experiences, potentially leading to misclassification 
of exposures and outcomes. In addition, potential con-
founders such as dietary patterns, physical activity, and 
social support, which can influence adherence, were not 
assessed. Laboratory investigations, including serum 
drug levels to objectively verify adherence, were also 
not performed due to resource constraints. In this study, 
medication adherence was assessed using a single self-
reported question (“Do you regularly take your medi-
cations?”). While this approach provided a simple and 
practical means of gauging adherence behavior among 
participants, it may not fully capture the complexity of 
medication-taking practices, such as timing, dosage, and 
frequency. This method has been employed in previous 
studies conducted in similar low-resource settings where 
the use of standardized adherence assessment tools is 
not always feasible. Nevertheless, we acknowledge this 
as a limitation and recommend that future studies uti-
lize validated adherence measurement scales, such as the 
Morisky Medication Adherence Scale (MMAS) or similar 
instruments, to obtain a more comprehensive and objec-
tive assessment of medication adherence.

Conclusion
Hypertension remains a major public health con-
cern, with medication adherence being vital for effec-
tive management. This study found a high adherence 
rate, consistent with global trends, though influenced 
by socioeconomic and healthcare system variations. 
However, Key barriers affecting medication adherence 
included forgetfulness, financial constraints, complex 
regimens, and absence of symptoms. Ethnicity, income, 
and behavioral factors were significantly found to influ-
ence adherence. Non-Akan individuals and those with 
lower income showed better adherence. Regular blood 
pressure monitoring, coffee consumption, and strong 
knowledge of medications, including dosage and com-
plication awareness, were critical predictors for medica-
tion adherence with a positive association. Enhancing 
adherence requires a multifaceted strategy involving 
improved education such as (patient centered education 
and misconception) sustained medication availability 
and expanded NHIS coverage to ensure affordability and 
accessibility of essential drugs. Additionally, integrating 
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technology-based reminders and counselling interven-
tions can enhance adherence rates. Addressing these 
challenges through collaborative efforts among health-
care providers, policymakers, and non-governmental 
organizations will be instrumental in reducing the bur-
den of hypertension and its associated complications.

Abbreviations
BMI	� Body Mass Index
BP	� Blood Pressure
CCTH	� Cape Coast Teaching Hospital
DBP	� Diastolic Blood Pressure
FBG	� Fasting Blood Glucose
GHS	� Ghana Health Service
HDL	� High Density Lipoproteins
NHIS	� National Health Insurance Scheme
LHIMS	� Lightwave Health Information Management System
LDL	� Low Density Lipoproteins
MAP	� Mean Arterial Pressure
OPD	� Outpatient Department
RBG	� Random Blood Glucose
SBP	� Systolic Blood Pressure
SPSS	� Statistical Package for Social Sciences
WHO	� World Health Organization

Supplementary Information
The online version contains supplementary material available at ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​
g​/​​1​0​.​​1​1​8​6​​/​s​​1​2​8​7​2​-​0​2​5​-​0​5​4​1​0​-​3.

Supplementary Material 1.

Acknowledgements
None.

Authors’ contributions
Conceptualization and study design: OR, Implementation of research: FOA, 
OR, NET; Participant recruitment and data collection: AAD, FZ, FOA, IOB, Data 
management and formal analysis: OR, FOA, ROAJ, RSA; Writing – original draft: 
OR, NET, AAD, FOA, ROAJ, IOB, ETD, NUAS. Final draft: OR, NET, ETD, PN. All the 
authors read and approved the manuscript in its current form.

Funding
The authors have not declared a specific grant for this research from any 
funding agency in the public, commercial or non-profit sectors.

Data availability
The datasets used and/or analyzed during the current study are available from 
the corresponding author upon reasonable request.

Declarations

Ethics approval and consent to participate
Ethical approval was provided by the Cape Coast Teaching Hospital Ethical 
Review Committee (CCTHERC) in accordance with the revised Helsinki 
Declaration of 1964 (revised 2013) on human experiments with the ethical 
clearance reference number CCTHERC/EC/2023/043. The study posed 
miminal risk to participants since it relied on noninvasive procedures. There 
was no cost or compensation to the respondents. The respondents had 
the opportunity to be educated on what hypertension was and lifestyle 
modifications to help control hypertension. Voluntary written informed 
consent was obtained from the participants. The study was conducted in 
an environment with no form of coercion, and volunteers were adequately 
informed of the purpose, nature and procedures of the study.

Consent for publication
Not applicable.

Competing interests
The authors declare no competing interests.

Author details
1Department of Chemical Pathology, School of Medical Sciences, College 
of Allied Health Sciences, University of Cape Coast, Cape Coast, Ghana
2Pharmacogenomics and Genomic Medicine Group, School of Medical 
Sciences, College of Health and Allied Sciences, University of Cape Coast, 
Cape Coast, Ghana
3Department of Pathology, Faculty of Health Sciences, University of Cape 
Town, Anzio Road, Cape Town 7925, South Africa
4Department of Medical Biochemistry, School of Medical Sciences, 
College of Health and Allied Sciences, University of Cape Coast, Cape 
Coast, Ghana
5Medical and Scientific Research Centre, University of Ghana Medical 
Centre, Legon, Accra, Ghana
6School of Pharmacy, College of Health Sciences, University of Ghana, 
Accra, Ghana
7Center for Research in Applied Biology, University of Energy and Natural 
Resources, Sunyani, Ghana

Received: 23 October 2024 / Accepted: 1 December 2025

References
1.	 Global Effect of Modifiable Risk Factors on Cardiovascular Disease and Mor-

tality. N Engl J Med. 2023;389(14):1273–85.
2.	 Schutte AE, Srinivasapura Venkateshmurthy N, Mohan S, Prabha-

karan D. Hypertension in Low- and Middle-Income countries. Circ Res. 
2021;128(7):808–26.

3.	 World Health Organization. Hypertension. Geneva, Switzerland: World Health 
Organization. 2023. Available from: ​h​t​t​p​​s​:​/​​/​w​w​w​​.​w​​h​o​.​​i​n​t​​/​n​e​w​​s​-​​r​o​o​​m​/​f​​a​c​t​-​​s​h​​e​
e​t​​s​/​d​​e​t​a​i​​l​/​​h​y​p​e​r​t​e​n​s​i​o​n. Accessed 19 Sept 2024.

4.	 Kaze AD, Schutte AE, Erqou S, Kengne AP, Echouffo-Tcheugui JB. Prevalence 
of hypertension in older people in africa: A systematic review and meta-
analysis. J Hypertens. 2017;35(7):1345–52.

5.	 Noubiap JJ, Nansseu JR, Nyaga UF, Sime PS, Francis I, Bigna JJ. Global 
prevalence of resistant hypertension: A meta-analysis of data from 3.2 million 
patients. Heart. 2019;105(2):98–105.

6.	 Okello S, Muhihi A, Mohamed SF, Ameh S, Ochimana C, Oluwasanu AO, et al. 
Hypertension prevalence, awareness, treatment, and control and predicted 
10-year CVD risk: a cross-sectional study of seven communities in East and 
West Africa (SevenCEWA). BMC Public Health. 2020;20(1):1–13.

7.	 Keates AK, Mocumbi AO, Ntsekhe M, Sliwa K, Stewart S. Cardiovascular 
disease in africa: epidemiological profile and challenges. Nat Rev Cardiol. 
2017;14(5):273–93.

8.	 Jordan J, Kurschat C, Reuter H. Arterial hypertension-diagnosis and treatment. 
Dtsch Arztebl Int. 2018;115(33–34):557–8.

9.	 Elendu C, Amaechi DC, Elendu TC, Amaechi EC, Elendu ID. Dependable 
approaches to hypertension management: A review. Med (United States). 
2024;103(24):e38560.

10.	 Shin J, Konlan KD. Prevalence and determinants of medication adherence 
among patients taking antihypertensive medications in africa: A systematic 
review and meta-analysis 2010–2021. 2023;10.

11.	 Burnier M. Drug adherence in hypertension. In: Jagadeesh G, Balakumar P, 
Maung-U K, editors. Pathophysiology and pharmacotherapy of cardiovascu-
lar disease. Cham: Springer International Publishing. 2015;142–9.

12.	 Janz NK, Becker MH. The health belief model: a decade later. Health Educ Q. 
1984;11(1):1–47. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​1​1​7​7​​/​1​​0​9​0​1​9​8​1​8​4​0​1​1​0​0​1​0.

13.	 Boima V, Ademola AD, Odusola AO, Agyekum F, Nwafor CE, Cole H et al. 
Factors Associated with Medication Nonadherence among Hypertensives in 
Ghana and Nigeria. Int J Hypertens. 2015;2015.

14.	 Atinga RA, Yarney L, Gavu NM. Factors influencing long-term medication 
non-adherence among diabetes and hypertensive patients in ghana: A 
qualitative investigation. PLoS ONE. 2018;13(3):1–15.

15.	 Hamrahian SM, Maarouf OH, Fülöp T. A critical review of medication adher-
ence in hypertension: barriers and facilitators clinicians should consider. 
Patient Prefer Adherence. 2022;16:2749–57.

https://doi.org/10.1186/s12872-025-05410-3
https://doi.org/10.1186/s12872-025-05410-3
https://www.who.int/news-room/fact-sheets/detail/hypertension
https://www.who.int/news-room/fact-sheets/detail/hypertension
https://doi.org/10.1177/10901981840110010


Page 12 of 13Ryabinina et al. BMC Cardiovascular Disorders          (2026) 26:156 

16.	 Sarkodie E, Afriyie DK, Hutton-Nyameaye A, Amponsah SK. Adherence to 
drug therapy among hypertensive patients attending two district hospitals in 
Ghana. Afr Health Sci. 2020;20(3):1355–67.

17.	 Obirikorang Y, Obirikorang C, Acheampong E, Odame Anto E, Gyamfi D, Philip 
Segbefia S, et al. Predictors of Noncompliance to Antihypertensive Therapy 
among Hypertensive Patients Ghana: Application of Health Belief Model. Int J 
Hypertens. 2018;2018. Janz NK, Becker MH. The Health Belief Model: a decade 
later. Health Educ Q. 1984;11(1):1–47. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​1​1​7​7​​/​1​​0​9​0​1​9​8​1​8​4​0​1​
1​0​0​1​0

18.	 Sanuade OA, Boatemaa S, Kushitor MK. Hypertension prevalence, awareness, 
treatment and control in Ghanaian population: evidence from the Ghana 
demographic and health survey. PLoS ONE. 2018;13(11):1–18.

19.	 Bossu WK, Bosu DK. Prevalence, awareness and control of hypertension in 
ghana: a systematic review and meta-analysis. PLoS ONE. 2021;16(3). ​h​t​t​p​​s​:​/​​/​
d​o​i​​.​o​​r​g​/​​1​0​.​​1​3​7​1​​/​j​​o​u​r​​n​a​l​​.​p​o​n​​e​.​​0​2​4​8​1​3​7.

20.	 Ghana Health Service. The health sector in ghana: facts and figures. Ghana: 
Ministry of Health, Ghana; 2018.

21.	 WHO. Ghana country profile, 2023. Assessed on 20 August 2024.
22.	 Hinneh T, Mensah B, Boakye H, Ogungbe O, Commodore-Mensah Y. Health 

services availability and readiness for management of hypertension and 
diabetes in primary care health facilities in ghana: A cardiovascular risk man-
agement project. Glob Heart. 2024;19(1):92.

23.	 World Health Organization. Global health estimates 2016: disease burden by 
cause, age, sex, and socioeconomic status. Geneva: World Health Organiza-
tion; 2019.

24.	 Mahmood S, Jalal Z, Hadi MA, Khan TM, Haque MS, Shah KU. Prevalence of 
non-adherence to antihypertensive medication in Asia: a systematic review 
and meta-analysis. Int J Clin Pharm. 2021;43(3):486–501.

25.	 Atibila F, Hoor G ten, Donkoh ET, Wahab AI, Kok G. Prevalence of hypertension 
in Ghanaian society: a systematic review, meta-analysis, and GRADE assess-
ment. Syst Rev. 2021;10(1).

26.	 World Health Organization. Definition and diagnosis of diabetes mellitus and 
intermediate hyperglycemia. Report of a WHO/IDF Consultation; 2006.

27.	 World Health Organization. WHO STEPwise approach to NCD risk factor 
surveillance (STEPS Instrument, version 3.2). 2014. Geneva: WHO. Available at: ​
h​t​t​p​​s​:​/​​/​w​w​w​​.​w​​h​o​.​​i​n​t​​/​n​c​d​​s​/​​s​u​r​​v​e​i​​l​l​a​n​​c​e​​/​s​t​e​p​s

28.	 López-Pineda A, Martinez-Muñoz M, Nouni-García R, Esquerdo-Arroyo A, 
Carbonell-Soliva Á, Ramirez-Familia E et al. Methods and validity indicators 
for measuring adherence to Statins in secondary cardiovascular prevention: a 
systematic review. Syst Rev. 2025;14(1).

29.	 Mohajan D, Mohajan HK. Body Mass Index (BMI) is a Popular Anthropometric 
Tool to Measure Obesity Among Adults. Journal of Innovations in Medical 
Research. 2023;2(4):25–33.

30.	 Tsukru V, Ngullie N, Thahu W. Prevalence and Socio-Demographic determi-
nants of obesity and hypertension in a rural tribal community in Northeast 
India. Online J Health Allied Sci. 2023;22(2).

31.	 Meaney E, Alva F, Moguel R, Meaney A, Alva J, Webel R. Formula and nomo-
gram for the sphygmomanometric calculation of the mean arterial pressure. 
Heart. 2000;84(1):64. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​1​1​3​6​​/​h​​e​a​r​t​.​8​4​.​1​.​6​4.

32.	 Liam YH, Tien WH, Morgan SJ, Cringle D-Y, Yu. Optimal calculation of mean 
pressure from pulse pressure. Am J Hypertens. 2023;36:297–305. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​
r​g​/​​1​0​.​​1​0​9​3​​/​a​​j​h​/​h​p​a​d​0​2​6.

33.	 Lee EKP, Poon P, Yip BHK, Bo Y, Zhu MT, Yu CP et al. Global Burden, regional 
Differences, Trends, and health consequences of medication nonadherence 
for hypertension during 2010 to 2020: A Meta-Analysis involving 27 million 
patients. J Am Heart Assoc. 2022;11(17).

34.	 Kim SJ, Kwon OD, Han EB, Lee CM, Oh SW, Joh HK et al. Impact of number 
of medications and age on adherence to antihypertensive medications: A 
nationwide population-based study. Med (United States). 2019;98(49).

35.	 Uchmanowicz B, Jankowska EA, Uchmanowicz I, Morisky DE. Self-Reported 
medication adherence measured with Morisky medication adherence scales 
and its determinants in hypertensive patients aged ≥60 years: A systematic 
review and Meta-Analysis. Front Pharmacol. 2019;10(March):1–11.

36.	 Choi HY, Oh IJ, Lee JA, Lim J, Kim YS, Jeon TH, et al. Factors affecting adher-
ence to antihypertensive medication. Korean J Fam Med. 2018;39(6):325–32.

37.	 Tola GA, Regassa LD, Weldesenbet AB, Merga BT, Legesse N, Tusa BS. 
Adherence to antihypertensive medications and associated factors among 
hypertensive patients in ethiopia: systematic review and meta-analysis. SAGE 
Open Med. 2020;8.

38.	 Chou CP, Chen CY, Huang KS, Lin SC, Huang CF, Koo M. Factors associated 
with nonadherence to antihypertensive medication among middle-aged 

adults with hypertension: findings from the Taiwan National health interview 
survey. J Int Med Res. 2020;48(8).

39.	 Algabbani FM, Algabbani AM. Treatment adherence among patients 
with hypertension: findings from a cross-sectional study. Clin Hypertens. 
2020;26(1):1–9.

40.	 Akintunde A, Akintunde T. Antihypertensive medications adherence among 
Nigerian hypertensive subjects in a specialist clinic compared to a general 
outpatient clinic. Ann Med Health Sci Res. 2015;5(3):173.

41.	 Abeasi DA, Abugri D, Akumiah PO. Predictors of medication adherence 
among adults with hypertension in Ghana. J Client-Centered Nurs Care. 
2022;8(1):23–32.

42.	 Xie Z, Clair PS, Goldman DP, Joyce G. Racial and ethnic disparities in medica-
tion adherence among privately insured patients in the united States. PLoS 
ONE. 2019;14(2):1–9.

43.	 Kramoh KE, Macquart De Terline D, Damourou JMF, Kouam Kouam C, Ali 
Toure I, Mipinda JB, et al. P4567Factors associated with poor adherence to 
medication among hypertensive patients in twelve low- and middle-income 
sub-Saharan countries. Eur Heart J. 2019;40(Supplement1):1–14.

44.	 Hamza S, El Akkad R, Abdelrahman E, Abd elghany S. Non adherence to anti-
hypertensive medications among hypertensive elderly patients in outpatient 
geriatric clinic. Egypt J Geriatr Gerontol. 2019;6(1):1–7.

45.	 Fletcher BR, Hartmann-Boyce J, Hinton L, McManus RJ. The effect of self-
monitoring of blood pressure on medication adherence and lifestyle factors: 
a systematic review and meta-analysis. Am J Hypertens. 2015;28(10):1209–21. ​
h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​1​0​9​3​​/​a​​j​h​/​h​p​v​0​0​8.

46.	 Jiang J, Cameron AF. It-enabled self-monitoring for chronic disease self-
management: an interdisciplinary review. MIS Q. 2020;44(1):451–508.

47.	 Samadian F, Dalili N, Jamalian A. Lifestyle modifications to prevent and con-
trol hypertension. Iran J Kidney Dis. 2016;10(5):237–63.

48.	 Haghighatdoost F, Hajihashemi P, de Sousa Romeiro AM, Mohammadifard 
N, Sarrafzadegan N, de Oliveira C, et al. Coffee consumption and risk of 
hypertension in adults: systematic review and Meta-Analysis. Nutrients. 
2023;15(13):1–14.

49.	 Grosso G, Stepaniak U, Polak M, Micek A, Topor- R, Stefler D, et al. Europe PMC 
funders group coffee consumption and risk of hypertension in the Polish arm 
of the HAPIEE cohort study. Eur J Clin Nutr. 2016;70(1):109–15.

50.	 Noordzij M, Uiterwaal CSPM, Arends LR, Kok FJ, Grobbee DE, Geleijnse JM. 
Blood pressure response to chronic intake of coffee and caffeine: A meta-
analysis of randomized controlled trials. J Hypertens. 2005;23(5):921–8.

51.	 Klaassen EB, De Groot RHM, Evers EAT, Snel J, Veerman ECI, Ligtenberg AJM, 
et al. The effect of caffeine on working memory load-related brain activation 
in middle-aged males. Neuropharmacology. 2013;64:160–7.

52.	 Eskelinen MH, Kivipelto M. Caffeine as a protective factor in dementia and 
alzheimer’s disease. J Alzheimer’s Disease. 2010;20(SUPPL.1).

53.	 Choudhry NK, Kronish IM, Vongpatanasin W, Ferdinand KC, Pavlik VN, 
Egan BM, et al. Medication adherence and blood pressure control: A 
scientific statement from the American heart association. Hypertension. 
2022;79(1):E1–14.

54.	 Ashigbie PG, Azameti D, Wirtz VJ. Challenges of medicines management 
in the public and private sector under ghana’s National health insurance 
scheme: a qualitative study. J Pharm Policy Pract. 2016;24:96. ​h​t​t​p​s​:​​​/​​/​d​o​​i​.​​o​r​​g​​/​​
1​0​​.​1​1​​​8​6​​/​s​4​0​​5​4​5​-​​0​1​6​-​0​0​5​5.

55.	 Asgedom SW, Atey TM, Desse TA. Antihypertensive medication adherence 
and associated factors among adult hypertensive patients at Jimma univer-
sity specialized Hospital, Southwest Ethiopia. BMC Res Notes. 2018;11(1):1–8.

56.	 Mousavizadeh SN, Ashktorab T, Ahmadi F, Zandi M. From negligence to 
perception of complexities in adherence to treatment process in people with 
diabetes: A grounded theory study. Iran J Med Sci. 2018;43(2):150–7.

57.	 Nielsen TM, Juhl MF, Feldt-Rasmussen B, Thomsen T. Adherence to medica-
tion in patients with chronic kidney disease: A systematic review of qualita-
tive research. Clin Kidney J. 2018;11(4):513–27.

58.	 Benson J, Britten N. Patients’ decisions about whether or not to take antihy-
pertensive drugs: qualitative study. Br Med J. 2002;325(7369):873–6.

59.	 Elhag M, Awaisu A, Koenig HG, Mohamed Ibrahim MI. The association 
between Religiosity, Spirituality, and medication adherence among patients 
with cardiovascular diseases: A systematic review of the literature. Journal of 
Religion and Health. Volume 61. Springer US; 2022. pp. 3988–4027.

60.	 Yip W, Hsiao W. The impact of a social experiment-rural mutual health care-
on health care use, financial risk protection, and health status in rural China. 
The Impact of Health Insurance in Low- And Middle-Income Countries. 2010. 
137–154 p.

https://doi.org/10.1177/10901981840110010
https://doi.org/10.1177/10901981840110010
https://doi.org/10.1371/journal.pone.0248137
https://doi.org/10.1371/journal.pone.0248137
https://www.who.int/ncds/surveillance/steps
https://www.who.int/ncds/surveillance/steps
https://doi.org/10.1136/heart.84.1.64
https://doi.org/10.1093/ajh/hpad026
https://doi.org/10.1093/ajh/hpad026
https://doi.org/10.1093/ajh/hpv008
https://doi.org/10.1093/ajh/hpv008
https://doi.org/10.1186/s40545-016-0055
https://doi.org/10.1186/s40545-016-0055


Page 13 of 13Ryabinina et al. BMC Cardiovascular Disorders          (2026) 26:156 

61.	 Akoko BM, Fon PN, Ngu RC, Ngu KB. Knowledge of hypertension and compli-
ance with therapy among hypertensive patients in the Bamenda health 
district of cameroon: A Cross-sectional study. Cardiol Ther. 2017;6(1):53–67.

62.	 Jankowska-Polańska B, Uchmanowicz I, Dudek K, Mazur G. Relationship 
between patients’ knowledge and medication adherence among patients 
with hypertension. Patient Prefer Adherence. 2016;10:2437–47.

63.	 Gavrilova A, Bandere D, Rutkovska I, Šmits D, Mauriņa B, Poplavska E, et al. 
Knowledge about disease, medication therapy, and related medication 
adherence levels among patients with hypertension. Med (Lithuania). 
2019;55(11):1–12.

64.	 Aremu TO, Oluwole OE, Adeyinka KO, Schommer JC. Medication adher-
ence and compliance: recipe for improving patient outcomes. Pharmacy. 
2022;10(5):106.

65.	 Radhi MM, Balat KZ. Health literacy and its association with medication 
adherence in patients with hypertension:a mediating role of social support. 
Iran Rehabilitation J. 2024;22(1):117–28.

66.	 Magi CE, Bambi S, Rasero L, Longobucco Y, El Aoufy K, Amato C, et al. Health 
literacy and Self-Care in patients with chronic illness: A systematic review and 
Meta-Analysis protocol. Healthc (Switzerland). 2024;12(7):1–10.

67.	 Lu Y, Arowojolu O, Qiu X, Liu Y, Curry LA, Krumholz HM. Barriers to optimal 
clinician guideline adherence in management of markedly elevated blood 
pressure: A qualitative study. JAMA Netw Open. 2024;7(8):e2426135.

68.	 Atibila F, Donkoh ET, Ruiter R, Kok G, Hoor G, Ten. Predictors of Nonadherence 
to Medications among Hypertensive Patients in Ghana: An Application of the 
Health Belief Model. Int J Hypertens. 2022;2022.

69.	 Ruswati SADC. The role of nurses in enhancing medication adherence and 
patient outcomes in hypertension management. Int J Nurs Midwifery Res. 
2024;2(3):78–87.

70.	 Kumamaru H, Lee MP, Choudhry NK, Dong YH, Krumme AA, Khan N, et al. 
Using previous medication adherence to predict future adherence. J Manag 
Care Spec Pharm. 2018;24(11):1146–55.

71.	 Cutler RL, Fernandez-Llimos F, Frommer M, Benrimoj C, Garcia-Cardenas 
V. Economic impact of medication non-adherence by disease groups: A 
systematic review. BMJ Open 2018;8(1).

72.	 Sarfo FS, Mobula LM, Burnham G, Ansong D, Plange-Rhule J, Sarfo-Kantanka 
O, et al. Factors associated with uncontrolled blood pressure among 
ghanaians: evidence from a multicenter hospital-based study. PLoS ONE. 
2018;13(3):1–19.

Publisher’s note
Springer Nature remains neutral with regard to jurisdictional claims in 
published maps and institutional affiliations.


	﻿Antihypertensive medication adherence and associated risk factors among adults with hypertension: a cross-sectional study in a teaching hospital, Ghana
	﻿Abstract
	﻿Introduction
	﻿Methodology
	﻿Study design and setting
	﻿Study participants and sampling
	﻿Sample size
	﻿Data sources
	﻿Enrolment procedure and data collection
	﻿Anthropometric measurements
	﻿Statistical analysis

	﻿Results
	﻿Sociodemographic characteristics of participants
	﻿Medical history of participants
	﻿Reported medication adherence levels among participants
	﻿Participants’ medication behavior
	﻿Multivariable analysis
	﻿Patient-level beliefs and medication adherence

	﻿Discussion
	﻿Limitations

	﻿Conclusion
	﻿References


