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Abstract 
Background: Blood pressure (BP) control can be influenced by patients’ knowledge of hypertension treatment and medication 
adherence. Adherence can be influenced by patients’ knowledge. In Ghana (a resource-limited setting), the relationship between 
these factors and BP control is not well known. The aim of this study was to investigate hypertension treatment knowledge and 
medication adherence and their relationship with BP control among hypertensive patients at the Korle Bu Teaching Hospital (KBTH). 
Methods: This was a cross-sectional study of 371 adult hypertensive outpatients at the KBTH Polyclinic/Family Medicine Department 
using a structured questionnaire. Medication adherence was evaluated based on the Hill-Bone Compliance to High Blood Pressure 
Therapy Scale. Systematic sampling was used. SPSS was used for data analysis.  
Results: Majority (72.8%; n=270) of respondents were females. Nearly half (48.5%; n=180) were aged 65 years and above. The 
proportion of patients with adequate knowledge was 3.7% (n=14). About 40% of patients had high adherence. Moderate knowledge 
of hypertension treatment was insignificantly associated with 1.57 times higher odds of BP control (COR: 1.57; CI 0.98-2.53). 
Moderate knowledge was 4.73 times more likely to result in adherence than low knowledge (COR: 4.73; CI 2.49-9.01; p<0.001). 
Higher medication adherence (≥ 80%) was 1.98 times more likely to result in BP control than lower adherence (COR: 1.98; CI 1.03-
3.80; p<0.05) 
Conclusion: This study revealed that hypertension treatment knowledge and medication adherence were inadequate, and BP 
control was low. Hypertension treatment knowledge was not significantly associated with BP control but was significantly associated 
with medication adherence. Adherence significantly predicted BP control. These findings underscore the need to take steps to 
improve antihypertensive treatment knowledge and adherence to lead to better BP control. These findings also suggest the need for 
patient care providers to prioritize patient education and counseling in the management of hypertension. 
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Background 
Hypertension is a leading risk factor for cardiovascular disease 
(CVD), premature death, and disability globally.1,2 In Sub-
Saharan Africa, the disease is a significant public health 
problem.3,4 In Ghana, about one third of the adult population 
has hypertension, and hypertension is a leading cause of 
hospital attendance and admission.5 The disease can be 
controlled with drug therapy and non-pharmacological 
management. While a broad armamentarium of medicines is 
available for the management of hypertension, blood pressure 
(BP) control rates are low.2,6  
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In Ghana, studies report hypertension control in less than half 
of patients.6-12 Boima et al. reported hypertension control in 
about 30% of patients, lower than the findings of Sarfo et al. 
(42%) in tertiary and district hospitals; however, subsequent 
studies reported a 49% rate of BP control in hypertensive 
patients in Ghana.7-9 Published findings report higher odds of 
uncontrolled BP in tertiary facilities compared to other 
facilities in Ghana.8 

Various factors such as complexity of hypertension treatment 
and treatment intensification can influence BP control.6-8,10-12 
Hypertensive patients need to adhere to their BP medication 
to achieve BP control.7,12 Despite the importance of adherence 
for BP control, studies report sub-optimal adherence to 
antihypertensive treatment among patients.7,8,12,13 While some 
studies report less than 50% rate of antihypertensive 
medication adherence, the adherence rate varies.7,12-15 Some 
studies report higher than 50% adherence.15-17 
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In Ghana, antihypertensive medication adherence varies 
largely. The work of Boima et al. showed low medication 
adherence.7 Prior to this, Kretchy et al. had reported good 
adherence in less than 10% of hypertensive patients.13 The 
authors reported 38.3% adherence rate. Adomako et al. found 
antihypertensive medication adherence rate of 47% and 50.8% 
in two major hospitals in Ghana.12 A more recent study 
reported medication adherence in more than 90% of 
hypertensive patients in Ghana.15 These studies used different 
methods to measure adherence. While self-reported 
measurements have been largely used, different self-reporting 
adherence scales such as Morisky Medication Adherence Scale 
(MMAS), Medication Adherence Rating Scale (MARS), and Hill 
Bone Adherence scale have been used.7,8,12,15 Medication 
adherence may be influenced by socio-economic and clinical 
factors.14 Complex drug therapy, perceived adverse effects, 
and comorbidities, among others have been reported as 
factors associated with non-adherence.14 

Hypertensive patients’ knowledge of their treatment is one of 
various factors that may influence adherence. The association 
between hypertensive patient knowledge of their medication 
and adherence has been reported by some studies.9,15,17-21 
Sudharsanan et al. showed that patients who had knowledge 
that BP medication use was the most effective way to reduce 
their BP were more likely to adhere to their medication.17 The 
influence of knowledge of antihypertensive medication on 
adherence may, however, differ depending on the content of 
the knowledge assessment tool.  

Good knowledge of hypertension treatment may have a 
beneficial association with BP control. While knowledge of 
hypertension treatment may have a positive influence on 
adherence to antihypertensive medicines and BP control, 
there is limited evidence on this relationship. In Ghana, 
evidence on hypertension treatment knowledge and its 
relationship with antihypertensive medication adherence and 
BP control is sparse. Evidence on antihypertensive medication 
adherence shows wide variation in findings. Limited evidence 
on hypertension treatment knowledge among hypertensive 
patients in Ghana shows limited scope. Due to low rates of 
hypertension control reported globally as well as in Ghana, 
determinants of BP control need to be investigated. Evidence 
on the degree of hypertension treatment knowledge, 
adherence to medication, and BP control, and the relationship 
between these variables can inform strategies including 
patient education and counseling for improving BP control. 
The aim of this study was to investigate hypertension 
treatment knowledge and medication adherence and their 
relationship with BP control among hypertensive patients at 
the Korle Bu Teaching Hospital. 

Methods 
Study design 
This was a cross-sectional study using a structured 
questionnaire. Hypertension treatment knowledge and 

antihypertensive medication adherence were evaluated based 
on a 14-item questionnaire and the Hill-Bone Compliance to 
High Blood Pressure Therapy Scale (HB-CHBPT), respectively. 

Study setting  
This study was conducted at the polyclinic/family medicine 
department (FMD) of the biggest referral hospital in Ghana, 
the Korle Bu Teaching Hospital (KBTH), which has a bed 
capacity of over 2,000. The KBTH is one of Africa’s largest 
teaching hospitals. The 42-bed FMD has a family physician 
clinic and is a centre for training family physicians enrolled in 
the Ghana and West Africa colleges of physicians. KBTH has 21 
clinical and diagnostic departments and three centres of 
excellence. With an average outpatient attendance of 59,000 
per year, hypertension is one of the highest causes of hospital 
attendance at the FMD, which receives about 1300 
hypertensive patient visits per month. In 2017, FMD recorded 
14,549 visits for hypertension.  

Study population 
Adult hypertensive outpatients attending the Polyclinic/FMD 
clinic of the KBTH for hypertension management participated 
in the study. 

Inclusion criteria 
Hypertensive outpatients who were 18 years and above who 
had been on treatment for at least two months were eligible 
to be included.  

Exclusion criteria 
Patients who had difficulty communicating, those with 
cognitive disorders, patients less than 18 years of age, and 
those not receiving drug therapy for hypertension were 
excluded. Patients were not included if it was their second 
time attending the clinic within the study period. 

Sample size and sampling 
The minimum sample size for this study was determined using 
the formulae by Sullivan et al.22 Per the formulae, minimum 
sample size for this study was 334. 

Systematic sampling was used to include study participants. 
The first participant was selected by random sampling. 
Subsequently, every third hypertensive patient meeting the 
study’s inclusion criteria was included until the sample was 
obtained. The study was conducted in two months. 

Data collection 
Data were collected using a structured questionnaire. The 
questionnaire was pre-tested and revised to ensure validity. 
Clinical pharmacists were recruited as data collectors and 
trained by the principal investigator. A training manual with 
illustrations and examples was used to train data collectors. 
Content of the training manual included data elements, their 
location in the medical folders, abbreviations, synonyms, and 
interpretation. Data collectors obtained data on patient 
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demographics, clinical characteristics, knowledge about 
hypertension treatment, and adherence to antihypertensive 
medicines. Data on clinical characteristics were obtained from 
patient electronic medical records. Data on demographics, 
hypertension treatment knowledge (HTK), and medication 
adherence were collected by administering a questionnaire.  

Hypertension treatment knowledge was evaluated with a 14-
item instrument that tested participants’ knowledge on drug 
therapy and compliance. This instrument was based on the 
Hypertension Knowledge-Level Scale (HK-LS).23 After 
developing the HTK instrument, it was evaluated by 
hypertension treatment experts (cardiologists and specialist 
cardiovascular pharmacists) to ensure validity before it was 
administered. Participants were asked to evaluate each 
statement in the questionnaire as “correct,” “incorrect,” or “I 
do not know.” Correct answers were worth one point, wrong 
answers or “I do not know” were worth zero points. The total 
score that could be obtained from the HTK questionnaire 
varied between 0-14, with score increases indicating increased 
level of hypertension knowledge.  

The HB-CHBPT was used to evaluate adherence to 
antihypertensive medicines.24 An eight-item medication-taking 
behaviour sub-scale of the Hill-Bone adherence scale was used 
in this study.15, 25 Woode et al. showed that the only influential 
factor that could be interpreted in acceptability, reliability, and 
validity analysis of the HB-CHBPT scale in their study of 
Ghanaian patients was the medication‐taking sub scale (Hill-
Bone Medication Adherence Scale).15 Woode et al. used an 8-
item scale.15 The item “How often do you take someone else’s 
hypertensive pills” has shown low total item correlation and 
factor loading in the scale, with its exclusion increasing the 
Cronbach’s alpha of the scale (Cronbach’s alpha = 0.80). 
Hence, it was excluded to provide an eight-item scale. The 
scale was scored on four-point Likert scale (1 = none of time, 2 
= some of the time, 3 = most of time, and 4 = all the time). A 
total score ranged from eight to 32 with lower scores 
indicating better adherence.  

During the study period, hypertensive patients were identified 
during outpatient clinic attendance from the polyclinic portal 
of the hospital’s electronic health system, and their eligibility 
for inclusion was assessed. Systematic sampling was used to 
include study participants. To select the first hypertensive 
patient, random sampling was used, and then every third 
hypertensive patient who met the inclusion criteria was 
included. Patients who met the inclusion criteria were then 
contacted at the clinic (outpatient department) for inclusion 
by the principal investigator. Codes were assigned to patients 
selected for the study. The questionnaire was administered 
after patients had consulted with the doctor. For patients who 
had prescriptions that were to be dispensed at the polyclinic 
pharmacy, the questionnaire was administered to them after 
receiving pharmaceutical services. Consent was sought from 
participants by first explaining the study to them and allowing 

them to read, understand, and sign the consent form. At the 
end of the data collection, a total number of 371 
questionnaires had been completed by patients via the data 
collectors. 

Main outcome measures 
Hypertension treatment knowledge 
Higher scores on the 14-item questionnaire represented 
higher knowledge and vice versa. Knowledge was classified as 
low level of knowledge with scores < 8 points; moderate level 
of knowledge with scores 8 to 11 points; and adequate level of 
knowledge with scores ≥ 12 points [26]. 

Adherence to antihypertensive medication 
Lower scores on the eight-item scale indicated better 
adherence. The percentage adherence level per patient was 
subsequently calculated from the total score divided by 
maximum score, multiplied by 100. Adherence to 
antihypertensive medication was categorized as high (100%), 
moderate (80% to less than 100%), or low (< 80%) in line with 
previous studies.27, 28 

Blood pressure control 
Blood pressure control was classified based on the 2018 
European Society of Cardiology guidelines. Blood pressure of < 
140/90 was classified as controlled, and vice versa.29 

Data analysis 
Data were analysed using IBM SPSS Statistics (version 22.0, 
International Business Machines Corp , Armonk, NY). 
Descriptive statistics were used to determine frequencies and 
percentages as well as means and their standard deviations. 
Inferential statistics were used to test relationships between 
variables. Confidence intervals and p-values were determined. 
P<0.05 represented statistical significance. The association 
between categorical variables was tested using Chi square 
tests. The strength of relationships between dependent binary 
and other variables was tested using logistic regression. The 
relationship between continuous dependent and independent 
variables was tested with linear regression. Multivariate 
analysis was employed to account for confounding. The 
relationship between BP control and knowledge was tested 
using logistic regression. The analysis was then adjusted to 
account for the influence of confounders (clinical and 
demographic variables) on adherence in multivariate analysis. 

Ethical considerations 
Ethical approval (ethical approval number: KBTH-IRB 
00069/2023) was sought from the KBTH Institutional Review 
Board. Patient consent was sought before the participants 
were recruited. Confidentiality of patient records was ensured 
and only codes were to identify patient information obtained 
from the electronic records. Prior to consenting, data 
collectors ensured that patients were aware that their refusal 
to participate in the study or complete the interview during 
the study would not influence their treatment by healthcare 
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professionals at the hospital. Patients were informed that they 
had the liberty to withdraw their consent during the interview 
and that such a decision would not influence his/her care at 
the facility. Access to study data was restricted to the principal 
investigator.  

Results 
Sociodemographic characteristics 
Majority of respondents were females (72.8%; n=270). Nearly 
half of patients (48.5%; n=180) were at least 65 years old. 
About one fifth of patients had no formal education (20.5%; 
n=76), while 55% had only basic education (n=204). Most 
patients (97%; n=360) had national health insurance. About a 
third of patients (31.5%; n=117) had never had any physical 
exercise, and 46.6% (n=173) had only exercised their body 
occasionally. Table 1 has more detail on sociodemographic 
characteristics of respondents. 

Table 1. Sociodemographic characteristics of respondents 

Variable  Frequency  Percentage  

Sex    

Male  101 27.2 

Female 270 72.8 
Age    

Young (<50 years) 42 11.3 

Middle age (50 – 64 
years) 

149 40.2 

Old age (65 – 79 132 35.6 

Very old (80 years and 
above) 

48 12.9 

Educational level    

No formal education  76 20.5 

Basic  204 55.0 

Secondary  57 15.4 

Tertiary  34 9.2 
Employment status    

Unemployed  223 60.1 

Employed  148 39.9 

NHIS subscription    

No  11 3.0 
Yes  360 97.0 

Ever smoked   

No  367 98.9 

Yes  4 1.1 

Takes alcohol    

No  316 85.2 
Yes  55 14.8 

Frequency of exercise    

Never  117 31.5 

Occasionally 173 46.6 

1-2 times  30 8.1 

3 times or more 51 13.8 

 

Clinical characteristics of respondents 
Majority of respondents (68.4%; n=254) had been 
hypertensive for five years or more, and 42.3% (n=157) had 
been hypertensive for more than 10 years. About 39% (n=144) 
of respondents were diabetic. More than 90% of respondents 
(93.5%; n=347) had not received antihypertensive medication 
counselling. More than two thirds of respondents (71.2%; 
n=264) were treated with two or more antihypertensive drugs. 
One hundred and two respondents (27.5%) had never self-
monitored their BP. One fifth of respondents (76%; n=20.5) 
used some herbal medication. Table 2 provides greater detail 
on respondents’ clinical characteristics. 

Table 2. Clinical characteristics of respondents 

Variable Frequency Percentage 

Duration of 
hypertension 

  

2 months to less than 
one year  

37 10 

1 year to less than 2 
years 

18 4.9 

2 years to less than 5 
years 

62 16.7 

5-10 years 97 26.1 

More than 10 years 157 42.3 

Takes herbal 
medications 

  

No  295 79.5 
Yes  76 20.5 

Number of drugs 
prescribed 

  

0 2 0.5 

1 105 28.3 

2 178 48.0 
3 65 17.5 

4 18 4.9 

5 3 0.8 

Monitoring of BP at 
home 

  

Everyday  38 10.2 

Once in a while 106 28.6 

Every week  99 26.7 

Every month  26 7.0 

Not at all  102 27.5 

Ever been counselled    
No  347 93.5 

Yes  24 6.5 

Single pill combination 
(SPC) 

  

No SPC 354 95.4 

SPC only 4 1.1 
Some SPC 13 3.5 

Number of other drugs    

0 96 25.9 
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Variable Frequency Percentage 

1 95 25.6 

2 80 21.5 

3 67 18.1 
4 22 5.9 

5 or more  11 3.0 

Have Diabetes    

No  227 61.2 

Yes  144 38.8 
Blood pressure control   

Controlled blood 
pressure 

171 46.1 

Uncontrolled blood 
pressure 

200 53.9 

 

Table 3. Respondent’s overall level of knowledge 

Level of 
knowledge 

Frequency  Percentage  

Low (less than 8) 93 25.1 

Moderate (8 - 11) 264 71.2 

Adequate (12 and 
above) 

14 3.7 

 

Table 4. Hypertension treatment knowledge level of 
respondents 

Knowledge  Frequency  Percentage  

Drugs for high blood pressure 
must be taken everyday 

  

Incorrect  11 3.0 
Correct  360 97.0 

Individuals who have high 
blood pressure must take 
their medication only when 
they feel ill. 

  

Incorrect  42 11.3 
Correct  329 88.7 

Individuals who have high 
blood pressure must take 
their medication throughout 
their life 

  

Incorrect  78 21.0 
Correct  293 79.0 

Some high blood pressure 
medicines do not have side 
effects. 

  

Incorrect  278 74.9 
Correct  93 25.1 

Most people with 
hypertension need more than 
one kind of blood pressure 

  

Knowledge  Frequency  Percentage  

medicine to control their 
blood pressure 
Incorrect  195 52.6 
Correct  176 47.4 

If you are taking medication 
for high blood pressure, your 
blood pressure target should 
be below 140/90 

  

Incorrect  115 31.0 
Correct  256 69.0 

Medication is the most 
effective way to control BP 

  

Incorrect  41 11.1 
Correct  330 88.9 
If the medication for high 
blood pressure can control 
blood pressure, there is no 
need to change lifestyles 

  

Incorrect  65 17.5 
Correct  306 82.5 
Taking high blood pressure 
medicines can prevent a high 
blood pressure patient from 
getting a stroke 

  

Incorrect  102 27.5 
Correct  269 72.5 
If individuals who have high 
blood pressure change their 
lifestyles, there is no need for 
treatment 

  

Incorrect  370 99.7 
Correct  1 0.3 
Individuals who have high 
blood pressure can eat salty 
foods as long as they take 
their drugs regularly 

  

Incorrect  114 30.7 
Correct  257 69.3 

Individuals who have high 
blood pressure do not have to 
take a different brand of their 
high blood pressure drugs 

  

Incorrect  163 43.9 
Correct  208 56.1 

Blood pressure medicines can 
only be taken in the morning 

  

Incorrect  137 36.9 
Correct  234 63.1 

If you have not achieved 
target blood pressure with 
the medication you are taking 
you can stop taking it. 

  

Incorrect  61 16.4 
Correct  310 83.6 
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Antihypertensive medication adherence among respondents 
About 40% of patients (n=148) had high adherence (scored a 
total of 8 or percentage adherence of 100%). About 16% of 
respondents (n=59) had low adherence to medication, while 
44.2% (n=164) had moderate adherence (Table 5). About a 
quarter of patients (26.7%; n=99) run out of antihypertensive 
medication. About 30% (n=108) forgot to take the medicines. 
The mean adherence score was 9.95 (SD=0.1256). The mean 
percentage adherence was 91.86 (SD=0.52).  

Table 5. Medication adherence of respondents 

Adherence  Frequency  Percentage  

Low adherence (< 80%) 59 15.9 

Moderate (80% to less 
than 100%) 

164 44.2 

High (100%) 148 39.39 

 

Relationship between patient’s knowledge and blood 
pressure control 
Moderate knowledge of hypertension treatment was 
associated with a 1.57 times higher odds of BP control, but 
significance was narrowly missed in logistic regression analysis 
(COR: 1.57; CI 0.98-2.53). When the analysis was adjusted for 
confounding, the association between knowledge and BP 
control was lost (AOR: 1.59, CI 0.90-2.47). Male sex and 
employment were significantly associated with higher odds of 
BP control (Male sex OR: 0.53, CI 0.30-0.91; p<0.05; 
employment OR: 1.73, CI 1.02-2.95, p<0.05) (Table 6). 

Table 6. Logistic regression between patient’s knowledge and 
blood pressure control 

Knowledge  COR (95% CI) AOR (95% CI) 

Low  Reference  Reference 

Moderate  1.57 (0.98-2.53) 1.59 (0.90-2.47) 

Adequate 2.19 (0.68-7.03) 2.25 (0.59-8.62) 

Age    

Young   Reference 

Middle age   0.74 (0.33-1.67) 

Old age   0.87 (0.36-2.14) 

Very old   0.89 (0.31-2.55) 
Sex    

Female   Reference 

Male   0.53a (0.30-0.91) 

Educational level    

No formal education   Reference 

Basic   1.05 (0.60-1.90) 
Secondary   1.90 (0.86-4.16) 

Tertiary   1.35 (0.50-3.65) 

Employment status    

Unemployed   Reference 

Employed   1.73a (1.02-2.95) 

Ever smoked   

Knowledge  COR (95% CI) AOR (95% CI) 

No   Reference 

Yes   0.52 (0.08-3.41) 

Takes alcohol    
No   Reference 

Yes   1.06 (0.57-1.99) 

Frequency of 
exercise  

  

Never   Reference 
Occasionally  1.47 (0.89-2.42) 

1-2 times   1.57 (0.62-3.97) 

3 times or more  0.78 (0.37-1.64) 
ap<0.05 

Relationship between socio-demographic, clinical factors and 
patients’ knowledge level 
Education level (X2 16.80; p=0.010), history of counseling on 
antihypertensive medication (X2 10.18; p=0.006) and herbal 
medication (X2 15.45; p<0.001) had an association with 
patients’ HTK (Table 7). 

Table 7. Chi-Square test between socio-demographic 
characteristics, clinical characteristics and knowledge level of 
respondents 

 Level of knowledge  

Variables Low  Moderate  Adequate Chi-
square 
(p-value) 

Age     8.69 
(0.192) 

Young  8 
(19.1) 

33 (79.6) 1 (2.4)  

Middle age  30 
(20.1) 

112 (75.2) 7 (4.7)  

Old age  44 
(33.3) 

83 (62.9) 5 (3.8)  

Very old  11 
(22.9) 

36 (75.0) 1 (2.08)  

Educational 
level  

   16.80 
(0.010) 

No formal 
education  

29 
(38.2) 

45 (59.2) 2 (2.6)  

Basic  51 
(25.0) 

145 (71.1) 8 (3.9)  

Secondary  10 
(17.5) 

43 (75.4) 4 (7.0)  

Tertiary  3 
(8.8) 

31 (91.2) 0 (0.0)  

Takes herbal 
medications 

   15.45 
(<0.001) 

No  61 
(20.7) 

221 (74.9) 13 (4.4)  

Yes  32 
(42.1) 

43 (56.6) 1 (1.3)  
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 Level of knowledge  

Variables Low  Moderate  Adequate Chi-
square 
(p-value) 

Ever been 
counselled  

   10.18 
(0.006) 

No  92 
(26.5) 

224 (70.3) 11 (3.2)  

Yes  1 
(4.2) 

20 (83.3) 3 (12.5)  

Number of 
drugs 
prescribed 

   10.86 
(0.369) 

0 1 
(50.5) 

1 (50.0) 0 (0.0)  

1 30 
(28.6) 

74 (70.5) 1 (1.0)  

2 39 
(31.9) 

131 (73.6) 8 (4.5)  

3 21 
(32.3) 

40 (61.5) 4 (6.2)  

4 2 
(11.1) 

15 (83.3) 1 (5.6)  

5 0 
(0.0) 

3 (100.0) 0 (0.0)  

 
Relationship between knowledge level and adherence  
In logistic regression analysis, respondents’ knowledge was 
significantly associated with their adherence to 
antihypertensive medication. Moderate knowledge was 4.73 
times more likely to result in adherence than low knowledge 
(COR: 4.73; CI 2.49-9.01; p<0.001) (Table 8). When the 
regression model was adjusted for confounding, moderate 
knowledge was 5.86 times more likely to result in adherence 
to antihypertensive medication than low knowledge (OR: 4.73; 

CI 2.75-12.51 p<0.001). In the multivariate analysis, tertiary 
education predicted adherence (OR: 0.26; CI 0.07-0.95; 
p<0.05). Males were more likely to adhere to treatment than 
females. 

Relationship between adherence and blood pressure control 
Antihypertensive medication adherence was significantly 
associated with BP control in logistic regression analysis. 
Higher medication adherence (adherence ≥ 80%) was 1.98 
times more likely to result in BP control than lower adherence 
(COR: 1.98; CI 1.03-3.80; p<0.05) (Table 9). Similar results were 
obtained from adjusted odds ratios (AOR: 2.10; CI 05-4.18; 
p<0.05). Except respondent’s sex, demographic factors were 
not significantly associated with BP control. Male patients 
were 1.88 times more likely to have BP control than females 
(AOR: 1.88; CI 1.03-3.28; p<0.05). 

 

Table 8. Logistic regression between knowledge level and 
adherence 

Knowledge  COR (95% CI) AOR (95% CI) 

Low  Reference  Reference 
Moderate  4.73b (2.49-9.01) 5.86b (2.75-

12.51) 

Adequate 5.05 (0.63-
40.65) 

4.91 (0.57-
41.98) 

Age    
Young   Reference 

Middle age   1.13 (0.37-3.47) 

Old age   1.33 (0.54-5.24) 

Very old   2.14 (0.46-
10.01) 

Sex    
Female   Reference 

Male   1.34 (0.61-2.93) 

Educational level    

No formal education   Reference 

Basic   0.82 (0.32-2.12) 

Secondary   0.89 (0.25-3.15) 
Tertiary   0.26a (0.07-0.95) 

Employment status    

Unemployed   Reference 

Employed   1.31 (0.54-3.23) 

Ever smoked   

No   Reference 
Yes   1.42 (0.98-2.07) 

Takes alcohol    

No   Reference 

Yes   1.12 (0.52-2.44) 

Frequency of 
exercise  

  

Never   Reference 
Occasionally  1.12 (0.52-2.44) 

1-2 times   2.59 (0.55-
12.12) 

3 times or more  1.06 (0.30-3.76) 
ap<0.05; bp<0.001
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Table 9. Logistic regression between adherence and BP Control 

Adherence COR (95% CI) AOR (95% CI) 

Adherence less than 
80% 

Reference  Reference 

Adherence ≥ 80% 1.98a (1.03-3.80) 2.10a (1.05-4.18) 

Age    

Young   Reference 

Middle age   1.33 (0.60-2.94) 

Old age   1.22 (0.51-2.93) 
Very old   1.08 (0.39-3.00) 

Sex    

Female   Reference 

Male   1.88a (1.03-3.28) 

Educational level    

No formal education   Reference 
Basic   0.90 (0.51-1.58) 

Secondary   0.47 (0.21-1.04) 

Tertiary   0.72 (0.27-1.90) 

Employment status    

Unemployed   Reference 

Employed   0.60 (0.35-1.01) 
Ever smoked   

No   Reference 

Yes   1.79 (0.25-
12.63) 

Takes alcohol    

No   Reference 
Yes   0.98 (0.51-1.89) 

Frequency of 
exercise  

  

Never   Reference 

Occasionally  0.68 (0.41-1.12) 

1-2 times   0.56 (0.22-1.39) 
3 times or more  1.19 (0.58-2.45) 

ap<0.05 

Discussion 
In this study, most patients had inadequate knowledge about 
hypertension treatment. Majority of patients did not adhere 
to their antihypertensive treatment and BP was uncontrolled 
in more than half of patients. Knowledge was not significantly 
associated with BP control but was significantly associated 
with medication adherence. Medication adherence 
significantly predicted BP control. 

This study showed gaps in patients’ knowledge about 
hypertension treatment. This finding is consistent with those 
found in some other studies.15,17,20,30,31 Four studies, including 
recent reports, showed low to moderate hypertension 
treatment knowledge.17,20,30,31 Sudharsanan et al. reported 23-
57% knowledge among hypertensive patients.17 In primary and 
specialized care hospitals in Spain, Estrada et al. reported that 
nearly 60% of hypertensive patients did not know that 
antihypertensive drugs should be taken for life.32 Two studies 

reported antihypertensive medication knowledge in about one 
third to 70% of patients.20,31 The authors showed that two-
thirds of patients had good or adequate knowledge.20,31 Gaps 
in hypertension treatment knowledge has been reported in 
Ghana. A recent study in a university hospital in Ghana 
showed 54-80% antihypertensive medication knowledge.15 
Nyantakyi et al. found high knowledge of hypertension 
treatment in only half of patients studied at a teaching 
hospital in Ghana.33 Available evidence shows that gaps in 
knowledge about hypertension treatment may be influenced 
by demographic factors and healthcare provider 
communication of information. Inadequate patient education 
and counseling can contribute to poor patient knowledge. In 
settings where healthcare professionals are burdened with 
heavy workload, hypertensive patients may not have 
adequate contact for counseling. Gaps in healthcare 
professional continuing training on non-pharmacological 
management of hypertension probably contributes to poor 
patient knowledge. Patient education level has been reported 
as a determinant of hypertensive patient knowledge.34 Family 
history and duration of treatment for hypertension may also 
account for hypertension treatment knowledge scores.35 In 
our study, education level and use of herbal medication were 
associated with level of hypertension treatment knowledge. 
This finding corroborates what Chimberengwa et al. found in 
their study of hypertensive patients in Zimbabwe.36 In our 
study, an important association was found between a previous 
antihypertensive medication counseling status of patients and 
level of knowledge about treatment. These findings throw 
light on the need for healthcare providers to educate and 
counsel hypertensive patients on their medication. 
Therapeutic patient education involves the patient 
competency framework which has three key domains 
including knowledge. Health professionals need to use 
language that is appropriate for different patients’ needs.  

Majority of patients in this study did not adhere to their 
antihypertensive medication. Several studies have shown sub-
optimal antihypertensive medication adherence among 
patients.7,8,12-14,17 In several studies, less than 50% rate of 
antihypertensive medication adherence was reported.7,12-14 
Although some studies reported higher than 50% adherence, 
this rate was found to be sub-optimal.15-17 In Ghana, the work 
of Boima et al. showed low medication adherence. Prior to 
this, Kretchy et al. had reported good adherence in less than 
10% of hypertensive patients.7,13 Adomako et al. found low 
rates of BP medication adherence at a tertiary and secondary 
facility in Ghana.12 Some authors, however, have reported 
high medication adherence among hypertensive patients.9,15 
Woode et al. and Sarkodie et al. reported good medication 
adherence among hypertensive patients in Ghana.9,15 The 
contrary findings suggest that adherence to medication varies 
between levels of care. Similar to our study, Adomako et al. 
conducted their study in a tertiary hospital. Woode et al. and 
Sarkodie et al., on the other hand, conducted their study in 
non-tertiary facilities. Patients at tertiary facilities are likely to 
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receive more complex treatment or higher number of 
medicines to treat comorbidities. The high antihypertensive 
pill burden in our study may account for the low adherence 
found in this study. Although more than 70% of patients were 
taking two or more antihypertensive drugs, only 5% of 
patients were receiving a single-pill combination. Half of 
patients were receiving two or more concomitant drugs. This 
significant pill burden could result in low adherence to 
antihypertensive medication. Economic, therapy-related, 
health system-related, patient-related and condition-related 
factors may account for poor adherence.13,18 Therapy-related 
factors such as complexity of the prescribed treatment 
regimen influence antihypertensive medication adherence. In 
one study, adherence to treatment was strongly influenced by 
the number of pills prescribed for hypertension. Non-
adherence was usually <10% with a single pill. However, this 
rose to 20% with two pills and 40% with three pills, and it was 
very high in patients receiving five or more pills.37 Adverse 
effects of antihypertensive medication and the need for long 
term (life-long) medication use may lead to discontinuation of 
antihypertensive medication by patients.17,38 Health system-
related factors such as challenges in access to medicines, 
inadequate use of team-based care, lack of quality 
improvement support or gaps in clinician expertise, healthcare 
professional burn-out and poor clinician-patient relationship 
could account for non-adherence among patients in this study. 
Although most patients had subscribed to national health 
insurance, access to medicines may be a challenge in public 
hospitals in low and middle-income settings such as Ghana.39 
This leads to the need for out-of-pocket payments in private 
facilities.11 The likely outcome of such a challenge in a 
resource-limited setting is that patients may not obtain their 
medication. Low health literacy, poor language proficiency and 
lack of social or family support probably contributed to the 
low proportions of “high adherence” found in this study. 
Psychological and behavioural factors, cognitive and mobility 
impairment (especially in elderly patients), health beliefs and 
perceived benefit of treatment and susceptibility to disease, 
and long waiting times may also contribute to non-
adherence.14 Boima et al. found an association between 
depression and antihypertensive medication non-adherence.7 
They showed a relationship between herbal medication use 
and non-adherence. Multi-morbidity often leads to 
polypharmacy, which contributes to non-adherence. While 
socio-economic, therapy-related, health system-related, 
patient related and condition-related factors may account for 
low adherence, our study showed a relationship between 
education level and adherence. This finding provides insight 
into interventions for improving antihypertensive medication 
adherence.  

Majority of patients had uncontrolled BP in our study. 
Globally, BP control rates are low.2,6 Less than half of 
hypertensive patients achieve BP control.2,40 Chow et al. in an 
earlier study showed that globally, about 35% of treated 
hypertensive patients achieve an SBP < 140mmHg and DBP < 

90mmHg.2 Results from our study show a higher rate of BP 
control than recently reported global BP control rates among 
hypertensive patients in 2019, which were 23% for women 
and 18% for men.40,41 Previous studies in Ghana reported 
hypertension control rates similar to our findings.7-12 This 
study shows higher BP control rate compared to rates in non-
tertiary (lower level) facilities.6 BP control rates found by 
Boima et al. at a tertiary hospital in Ghana in 2015 were lower 
than what was found in our study, suggesting that BP control 
has probably improved. Various factors may have accounted 
for the low BP control found in this study.7,8,10-12 Sub-optimal 
adherence to medication which was found in this study may 
have accounted for low BP control. We also found a high pill 
burden resulting from the use of multiple antihypertensive 
and concomitant prescribed medicines among patients. This 
may also account for the low BP control because high pill 
burden is associated with medication non-adherence. Sub-
optimal treatment intensification by physicians, pill burden, or 
drug choice as well as limited access to medicines have been 
reported to influence BP control and may explain the low BP 
control.8,14 Male patients were more likely to have controlled 
BP in our study. This reflects a similar relationship between 
male sex and antihypertensive medication adherence in our 
study. Medication adherence was shown to be associated with 
BP control in our study. Males may be more educated and 
employed than females in Sub-Saharan Africa. This probably 
explains why we found males to more likely to adhere to 
treatment. 

Knowledge of hypertension treatment was associated with 
adherence in this study. The association between HTK and 
medication adherence has been reported in literature.9,15,18-21 
Sudharsanan et al. showed that patients who had knowledge 
that BP medication use was the most effective way to reduce 
their BP were more likely to adhere to their medication.17 
Sarkodie et al. and Woode et al. reported a link between 
knowledge and antihypertensive medication adherence in 
hospitals in Ghana.8,15 Hamrahian et al. in their review showed 
that poor understanding or lack of knowledge is one of the 
patient-related factors that influence adherence.42 The 
influence of knowledge of antihypertensive medication on 
adherence may however, differ depending on the content of 
the knowledge assessment tool. In one study, knowing the 
name and duration of use of the antihypertensive medicine 
was not significantly associated with adherence.16 The 
relationship between knowledge and adherence suggests that 
interventions for improving medication adherence among 
hypertensive patients need to take patient education into 
consideration. 

The relationship between adherence to antihypertensive 
medication and BP control reflects previous study reports and 
underscores the importance of interventions to improve 
adherence. Recently, Adomako et al. reported a relationship 
between medication adherence and BP control in two 
hospitals in Ghana.12 Earlier, the relationship between 
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adherence and BP control had been shown by Boima et al.7 

Cummings et al. and Yul et al. have also shown the positive 
relationship between adherence to BP-lowering medication 
and control of BP. These findings suggest that adherence to 
antihypertensive medication is becoming a more important 
factor for BP control.43,44 Despite substantial evidence of the 
influence of medication adherence on BP control, however, 
some studies suggest that failure of physicians to intensify 
drug therapy regimen (clinical inertia) may be a stronger 
contributor to uncontrolled BP than hypertensive patient non-
adherence to pharmacotherapy.45 For example, a study in two 
US health systems showed that whereas an association was 
found between treatment intensification and BP control, 
medication adherence was not associated with BP control.46 

This conflicting evidence reflects literature findings that BP 
control is influenced by more than one factor. The 2018 
European Society of Cardiology hypertension guidelines 
highlighted non-adherence, complexity of treatment and 
treatment inertia as factors which clinicians needed to address 
to achieve better BP control.47 The significant pill burden 
found in our study is likely to contribute to the sub-optimal BP 
control among patients. In our study, more than two-thirds of 
patients were taking two or more antihypertensive drugs and 
more than half were taking two or more concomitant 
medicines. However, only 5% were taking single-pill 
combination drugs. In our previous study, we showed a 
relationship between pill burden and BP control.48 

Although hypertension treatment knowledge predicted 
medication adherence, it did not significantly influence BP 
control. Some studies have also reported a lack of association 
between knowledge and BP control among hypertensive 
patients.26,49 A cross-sectional study of hypertensive patients 
in South Africa reported a lack of relationship between 
antihypertensive treatment knowledge and medication 
adherence.50 There are, however, conflicting findings from 
some studies showing a relationship between hypertension 
treatment knowledge and BP control.20,51,52 Differences in 
knowledge measurements may account for differing findings 
in these relationship tests. While some studies used validated 
specific knowledge assessment tools, others did not. The 
conflicting finding probably also reflects differences in 
baseline characteristics that have a potential to influence BP 
control.  

Limitations of the study 
This study was conducted at a single centre of the hospital. 
This may limit generalizability of the findings. Future studies 
need to include other centres in the hospital. This study did 
not investigate BP medication access which may influence 
adherence and BP control. The study excluded patients with 
inability to communicate and cognitive disorders. This may 
affect generalizability of results on adherence. The small size 
of some groups in the number of drugs and knowledge 
variables may influence power of the test of association. A 
large proportion of patients in this study had only basic 

education or no formal education. Our findings may need to 
be interpreted in this context. 

Conclusion 
Most patients had inadequate knowledge about hypertension 
treatment. There was significant non-adherence to 
antihypertensive medication and BP control was low. 
Knowledge was not significantly associated with BP control but 
was significantly associated with medication adherence. 
Medication adherence significantly predicted BP control. 
These findings underscore the need for facility contextualized 
interventions that address gaps in antihypertensive 
medication knowledge and adherence. There is more room for 
improving BP control. These findings also suggest the need for 
patient care providers to prioritize patient education and 
counseling in the management of hypertension. Studies in this 
patient population to determine the most effective 
educational intervention delivery should be urgently 
conducted. Further research on the influence of hypertension 
treatment knowledge on BP control is needed. 

Conflicts of Interest: None.  
Funding/Support: None.  
Disclaimer: The statements, opinions, and data contained in 
all publications are those of the authors. 
Acknowledgements: We wish to acknowledge Mrs. Oksana 
Corquaye, Helena Owusu, Godwin Owoo and Martine Edem 
(pharmacists at KBTH) for their support during the study. 
 
References 
1. Prevalence of raised blood pressure among adults aged 30-

79 years. Who.int. Published 2020. 

https://www.who.int/data/gho/data/indicators/indicator-

details/GHO/prevalence-raised-blood-pressure-among-

adults-30-79-years 

2. Chow CK. Prevalence, Awareness, Treatment, and Control 

of Hypertension in Rural and Urban Communities in High-, 

Middle-, and Low-Income Countries. JAMA. 

2013;310(9):959. 

doi:https://doi.org/10.1001/jama.2013.184182 

3. Bosu WK, Reilly ST, Aheto JMK, Zucchelli E. Hypertension in 

older adults in Africa: A systematic review and meta-

analysis. Musinguzi G, ed. PLOS ONE. 2019;14(4):e0214934. 

doi:https://doi.org/10.1371/journal.pone.0214934 

4. Guwatudde D, Nankya-Mutyoba J, Kalyesubula R, et al. The 

burden of hypertension in sub-Saharan Africa: a four-

country cross sectional study. BMC Public Health. 

2015;15(1). doi:https://doi.org/10.1186/s12889-015-2546-

z 

5. Bosu WK, Bosu DK. Prevalence, awareness and control of 

hypertension in Ghana: A systematic review and meta-

analysis. Pucci G, ed. PLOS ONE. 2021;16(3):e0248137. 

doi:https://doi.org/10.1371/journal.pone.0248137 

http://z.umn.edu/INNOVATIONS
https://doi.org/10.24926/iip.v16i4.6678


  PHARMACY PRACTICE & PRACTICE-BASED RESEARCH 

  

http://z.umn.edu/INNOVATIONS 2025, Vol. 16, No. 4, Article 6678 INNOVATIONS in pharmacy   
 DOI: https://doi.org/10.24926/iip.v16i4.6678  

11 

Original Research 

6. Lamptey P, Laar A, Adler AJ, et al. Evaluation of a 

community-based hypertension improvement program 

(ComHIP) in Ghana: data from a baseline survey. BMC 

Public Health. 2017;17(1). 

doi:https://doi.org/10.1186/s12889-017-4260-5 

7. Boima V, Ademola AD, Odusola AO, et al. Factors 

Associated with Medication Nonadherence among 

Hypertensives in Ghana and Nigeria. International Journal 

of Hypertension. 2015;2015:1-8. 

doi:https://doi.org/10.1155/2015/205716 

8. Sarfo FS, Mobula LM, Burnham G, et al. Factors associated 

with uncontrolled blood pressure among Ghanaians: 

Evidence from a multicenter hospital-based study. Alamian 

A, ed. PLOS ONE. 2018;13(3):e0193494. 

doi:https://doi.org/10.1371/journal.pone.0193494 

9. Sarkodie E, Kwame Afriyie D, Hutton-Nyameaye A, 

Kwabena Amponsah S. Adherence to drug therapy among 

hypertensive patients attending two district hospitals in 

Ghana. African Health Sciences. 2020;20(3):1355-1367. 

doi:https://doi.org/10.4314/ahs.v20i3.42 

10. Tannor EK, Nyarko OO, Adu-Boakye Y, et al. Burden of 

hypertension in Ghana – Analysis of awareness and 

screening campaign in the Ashanti Region of Ghana. JRSM 

Cardiovascular Disease. 2022;11:204800402210755. 

doi:https://doi.org/10.1177/20480040221075521 

11. Harrison MA, Asare Marfo AF, Opare-Addo MNA, et al. 

Anti-hypertensive medication access and affordability and 

their association with blood pressure control at a teaching 

hospital in Ghana. Pan African Medical Journal. 2021;39. 

doi:https://doi.org/10.11604/pamj.2021.39.184.27977 

12. Adomako NO, Marfo AFA, Opare-Addo MNA, Nyamekye N, 

Owusu-Daaku FT. Blood Pressure Control, Accessibility, and 

Adherence to Antihypertensive Medications: Patients 

Seeking Care in Two Hospitals in the Ashanti Region of 

Ghana. D Elia L, ed. International Journal of Hypertension. 

2021;2021:1-9. doi:https://doi.org/10.1155/2021/9637760 

13. Kretchy IA, Owusu-Daaku FT, Danquah S. Locus of control 

and anti-hypertensive medication adherence in Ghana. The 

Pan African Medical Journal. 2014;17 Suppl 1:13. 

doi:https://doi.org/10.11694/pamj.supp.2014.17.1.3433 

14. Hill MN, Miller NH, DeGeest S. Adherence and persistence 

with taking medication to control high blood pressure. 

Journal of the American Society of Hypertension. 

2011;5(1):56-63. 

doi:https://doi.org/10.1016/j.jash.2011.01.001 

15. Woode E, Boakye‐Gyasi E, Obirikorang Y, et al. Predictors 

of medication nonadherence among hypertensive clients in 

a Ghanaian population: Application of the Hill‐Bone and 

Perceived Barriers to Treatment Compliance Scale. Health 

Science Reports. 2022;5(3). 

doi:https://doi.org/10.1002/hsr2.584 

16. H. Karaeren, M. Yokuşoǧlu, Uzun Ş, et al. The effect of the 

content of the knowledge on adherence to medication in 

hypertensive patients. Anadolu kardiyoloji dergisi : AKD = 

the Anatolian journal of cardiology. Published 2017. 

Accessed January 7, 2026. 

https://www.semanticscholar.org/paper/The-effect-of-the-

content-of-the-knowledge-on-to-in-Karaeren-

Yoku%C5%9Fo%C7%A7lu/05bf7ade72d529d1e8cd6fa7e68

872409f1265d1 

17. Nikkil Sudharsanan, Ali MK, McConnell M. Hypertension 

knowledge and treatment initiation, adherence, and 

discontinuation among adults in Chennai, India: a cross-

sectional study. BMJ open. 2021;11(1):e040252-e040252. 

doi:https://doi.org/10.1136/bmjopen-2020-040252 

18. World Health Organization. Adherence to Long-Term 

Therapies : Evidence for Action. World Health Organization; 

2003. https://iris.who.int/handle/10665/42682 

19. Kim EY, Han HR, Jeong S, et al. Does knowledge matter?: 

intentional medication nonadherence among middle-aged 

Korean Americans with high blood pressure. The Journal of 

Cardiovascular Nursing. 2007;22(5):397-404. 

doi:https://doi.org/10.1097/01.JCN.0000287038.23186.bd 

20. Malik A, Yoshida Y, Erkin T, Salim D, Hamajima N. 

Hypertension-related knowledge, practice and drug 

adherence among inpatients of a hospital in samarkand, 

uzbekistan. Nagoya Journal of Medical Science. 2014;76(3-

4):255-263. https://pubmed.ncbi.nlm.nih.gov/25741034/ 

21. 1.Paczkowska A, Hoffmann K, Kus K, et al. Impact of patient 

knowledge on hypertension treatment adherence and 

efficacy: A single-centre study in Poland. International 

Journal of Medical Sciences. 2021;18(3):852-860. 

doi:https://doi.org/10.7150/ijms.48139 

22. Sullivan KM, Dean A, Soe MM. On Academics: OpenEpi: A 

Web-Based Epidemiologic and Statistical Calculator for 

Public Health. Public Health Reports. 2009;124(3):471-474. 

doi:https://doi.org/10.1177/003335490912400320 

23. Baliz Erkoc S, Isikli B, Metintas S, Kalyoncu C. Hypertension 

Knowledge-Level Scale (HK-LS): A Study on Development, 

Validity and Reliability. International Journal of 

Environmental Research and Public Health. 

2012;9(3):1018-1029. 

doi:https://doi.org/10.3390/ijerph9031018 

24. Kim MT, Hill MN, Bone LR, Levine DM. Development and 

Testing of the Hill-Bone Compliance to High Blood Pressure 

Therapy Scale. Progress in Cardiovascular Nursing. 

2000;15(3):90-96. doi:https://doi.org/10.1111/j.1751-

7117.2000.tb00211.x 

25. Song Y, Han HR, Song HJ, Nam S, Nguyen T, Kim MT. 

Psychometric Evaluation of Hill-Bone Medication 

Adherence Subscale. Asian Nursing Research. 

2011;5(3):183-188. 

doi:https://doi.org/10.1016/j.anr.2011.09.007 

http://z.umn.edu/INNOVATIONS
https://doi.org/10.24926/iip.v16i4.6678


  PHARMACY PRACTICE & PRACTICE-BASED RESEARCH 

  

http://z.umn.edu/INNOVATIONS 2025, Vol. 16, No. 4, Article 6678 INNOVATIONS in pharmacy   
 DOI: https://doi.org/10.24926/iip.v16i4.6678  

12 

Original Research 

26. Kilic M, Uzunçakmak T, Ede H. The effect of knowledge 

about hypertension on the control of high blood pressure. 

International Journal of the Cardiovascular Academy. 

2016;2(1):27-32. 

doi:https://doi.org/10.1016/j.ijcac.2016.01.003 

27. Nashilongo MM, Singu B, Kalemeera F, et al. Assessing 

Adherence to Antihypertensive Therapy in Primary Health 

Care in Namibia: Findings and Implications. Cardiovascular 

Drugs and Therapy. 2017;31(5-6):565-578. 

doi:https://doi.org/10.1007/s10557-017-6756-8 

28. Nielsen JØ, Shrestha AD, Neupane D, Kallestrup P. Non-

adherence to anti-hypertensive medication in low- and 

middle-income countries: a systematic review and meta-

analysis of 92443 subjects. Journal of Human Hypertension. 

2016;31(1):14-21. doi:https://doi.org/10.1038/jhh.2016.31 

29. Williams B, Mancia G, Spiering W, et al. 2018 Practice 

guidelines for the management of arterial hypertension of 

the European Society of Cardiology and the European 

Society of Hypertension. Blood Pressure. 2018;27(6):314-

340. doi:https://doi.org/10.1080/08037051.2018.1527177  

30. Jankowska-Polańska B, Uchmanowicz I, Dudek K, Mazur G. 

Relationship between patients’ knowledge and medication 

adherence among patients with hypertension. Patient 

Preference and Adherence. 2016;Volume 10:2437-2447. 

doi:https://doi.org/10.2147/ppa.s117269 

31. Cabral AC, Lavrador M, Fernandez-Llimos F, Castel-Branco 

M, Figueiredo IV. Evaluation of a sample of Portuguese 

hypertensive patients’ knowledge about hypertension and 

its influence on their beliefs and adherence to therapy. 

Revista Portuguesa de Cardiologia. 2022;41(5):361-367. 

doi:https://doi.org/10.1016/j.repc.2021.02.020 

32. Estrada D, Sierra C, Soriano RM, Jordán AI, Plaza N, 

Fernández C. Grado de conocimiento de la hipertensión en 

pacientes hipertensos. Enfermería Clínica. 2020;30(2):99-

107. doi:https://doi.org/10.1016/j.enfcli.2018.11.033 

33. Nyantakyi RA, Perditer Okyere, Edward Appiah Boateng, et 

al. Factors influencing knowledge levels among 

hypertensive patients receiving treatment at the Komfo 

Anokye Teaching Hospital in Kumasi, Ghana: a cross-

sectional study. African Journal of Current Medical 

Research. 2020;4(1). 

doi:https://doi.org/10.31191/afrijcmr.v4i1.52 

34. Almomani, Maysa H, Akhu-Zaheya L, Alsayyed M, Alloubani 

A. Public’s Knowledge of Hypertension and its Associated 

Factors: A Cross-Sectional Study. The Open Nursing Journal. 

2022;16(1). 

https://www.opennursingjournal.com/VOLUME/16/ELOCA

TOR/e187443462201060/FULLTEXT/ 

35. Wolde M, Azale T, Debalkie Demissie G, Addis B. 

Knowledge about hypertension and associated factors 

among patients with hypertension in public health facilities 

of Gondar city, Northwest Ethiopia: Ordinal logistic 

regression analysis. Akash MSH, ed. PLOS ONE. 

2022;17(6):e0270030. 

doi:https://doi.org/10.1371/journal.pone.0270030 

36. Chimberengwa PT, Naidoo M. Knowledge, attitudes and 

practices related to hypertension among residents of a 

disadvantaged rural community in southern Zimbabwe. 

Isangula KG, ed. PLOS ONE. 2019;14(6):e0215500. 

doi:https://doi.org/10.1371/journal.pone.0215500 

37. Gupta P, Patel P, Štrauch B, et al. Biochemical Screening for 

Nonadherence Is Associated With Blood Pressure 

Reduction and Improvement in Adherence. Hypertension. 

2017;70(5):1042-1048. 

doi:https://doi.org/10.1161/hypertensionaha.117.09631 

38. Akolgo, Marilyn; Harrison, Mark Amankwa; Dzabeng, 

Francis3; Kyei, Charles; Apraku, Edward Anane; Ankrah, 

Daniel Nii Amoo; Owusu, Helena; Kretchy, Irene. PS-C20-

10: HYPERTENSIVE PATIENTS BELIEFS, PERCEPTION AND 

EXPERIENCE OF GENERIC SUBSTITUTION, AND ADHERENCE 

AT A LARGE TEACHING HOSPITAL IN GHANA. Journal of 

Hypertension 41(Suppl 1):p e396, January 2023. | DOI: 

10.1097/01.hjh.0000916872.84237.44 

39. Attaei MW, Khatib R, McKee M, et al. Availability and 

affordability of blood pressure-lowering medicines and the 

effect on blood pressure control in high-income, middle-

income, and low-income countries: an analysis of the PURE 

study data. The Lancet Public Health. 2017;2(9):e411-e419. 

doi:https://doi.org/10.1016/S2468-2667(17)30141-X 

40. Zhou B, Carrillo-Larco RM, Danaei G, et al. Worldwide 

trends in hypertension prevalence and progress in 

treatment and control from 1990 to 2019: a pooled 

analysis of 1201 population-representative studies with 

104 million participants. The Lancet. 2021;398(10304). 

doi:https://doi.org/10.1016/s0140-6736(21)01330-1 

41. Muntner P, Hardy ST, Fine LJ, et al. Trends in blood 

pressure control among US adults with hypertension, 1999-

2000 to 2017-2018. JAMA. 2020;324(12). 

doi:https://doi.org/10.1001/jama.2020.14545 

42. Hamrahian SM, Maarouf OH, Fülöp T. A Critical Review of 

Medication Adherence in Hypertension: Barriers and 

Facilitators Clinicians Should Consider. Patient Preference 

and Adherence. 2022;Volume 16(16):2749-2757. 

doi:https://doi.org/10.2147/ppa.s368784 

43. Cummings DM, Letter AJ, Howard G, et al. Generic 

Medications and Blood Pressure Control in Diabetic 

Hypertensive Subjects. Diabetes Care. 2013;36(3):591-597. 

doi:https://doi.org/10.2337/dc12-0755 

44. Yue Z, Bin W, Weilin Q, Aifang Y. Effect of medication 

adherence on blood pressure control and risk factors for 

antihypertensive medication adherence. Journal of 

Evaluation in Clinical Practice. 2014;21(1):166-172. 

doi:https://doi.org/10.1111/jep.12268 

http://z.umn.edu/INNOVATIONS
https://doi.org/10.24926/iip.v16i4.6678


  PHARMACY PRACTICE & PRACTICE-BASED RESEARCH 

  

http://z.umn.edu/INNOVATIONS 2025, Vol. 16, No. 4, Article 6678 INNOVATIONS in pharmacy   
 DOI: https://doi.org/10.24926/iip.v16i4.6678  

13 

Original Research 

45. Bellows BK, Ruiz-Negrón N, Bibbins-Domingo K, et al. Clinic-

Based Strategies to Reach United States Million Hearts 

2022 Blood Pressure Control Goals. Circulation: 

Cardiovascular Quality and Outcomes. 2019;12(6). 

doi:https://doi.org/10.1161/circoutcomes.118.005624 

46. Daugherty SL, Powers JD, Magid DJ, et al. The Association 

Between Medication Adherence and Treatment 

Intensification With Blood Pressure Control in Resistant 

Hypertension. Hypertension. 2012;60(2):303-309. 

doi:https://doi.org/10.1161/hypertensionaha.112.192096 

47. Williamson JD, Supiano MA, Applegate WB, et al. Intensive 

vs Standard Blood Pressure Control and Cardiovascular 

Disease Outcomes in Adults Aged ≥75 Years. JAMA. 

2016;315(24):2673. 

doi:https://doi.org/10.1001/jama.2016.7050 

48. Mark Amankwa Harrison, Asare F, Kwame Ohene Buabeng, 

et al. Blood pressure—lowering medication prescribing, its 

adherence to guidelines and relationship with blood 

pressure control at a family medicine department. Health 

science reports. 2023;6(4). 

doi:https://doi.org/10.1002/hsr2.1185 

49. Okai DE, Manu A, Amoah EM, Laar A, Akamah J, Torpey K. 

Patient-level factors influencing hypertension control in 

adults in Accra, Ghana. BMC Cardiovascular Disorders. 

2020;20(1). doi:https://doi.org/10.1186/s12872-020-

01370-y 

50. Olowe OA, Ross AJ. Knowledge, adherence and control 

among patients with hypertension attending a peri-urban 

primary health care clinic, KwaZulu-Natal. African Journal 

of Primary Health Care & Family Medicine. 2017;9(1). 

doi:https://doi.org/10.4102/phcfm.v9i1.1456 

51. Almas A, Godil SS, Lalani S, Samani ZA, Khan AH. Good 

knowledge about hypertension is linked to better control 

of hypertension; A multicentre cross sectional study in 

Karachi, Pakistan. BMC Research Notes. 2012;5(1). 

doi:https://doi.org/10.1186/1756-0500-5-579 

52. Mugomeri E, Ramathebane MV, Maja L, Chatanga P, 

Moletsane L. Knowledge of disease condition and 

medications among hypertension patients in Lesotho. 

Journal of the American Society of Hypertension. 

2016;10(1):41-46. 

doi:https://doi.org/10.1016/j.jash.2015.10.009

 

http://z.umn.edu/INNOVATIONS
https://doi.org/10.24926/iip.v16i4.6678

	Treatment knowledge and medication adherence and their association with blood pressure control among hypertensive patients at a teaching hospital in Ghana
	Abstract
	Methods
	Study design
	Study setting
	Study population
	Inclusion criteria
	Exclusion criteria
	Sample size and sampling
	Data collection
	Main outcome measures
	Hypertension treatment knowledge
	Adherence to antihypertensive medication
	Blood pressure control

	Data analysis
	Ethical considerations

	Results
	Sociodemographic characteristics
	Clinical characteristics of respondents
	Antihypertensive medication adherence among respondents
	Relationship between patient’s knowledge and blood pressure control
	Relationship between socio-demographic, clinical factors and patients’ knowledge level
	Relationship between knowledge level and adherence
	Relationship between adherence and blood pressure control

	Discussion
	Limitations of the study

	Conclusion
	References


