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Abstract
Background
The prevalence of  hypertension and attendant cardiovascular disease burden is increasing globally. Auditing antihypertensive prescriptions 
and assessing patients with hypertension for blood pressure (BP) control are important steps on the path to reducing hypertension-
related morbidity, mortality, and health expenditure. This study assessed the prescription pattern of  antihypertensive medications and BP 
control among hypertensive outpatients at the University of  Benin Teaching Hospital in Benin City, Nigeria.
Methods
This was a cross-sectional descriptive study that involved 224 hypertensive patients. Information obtained from participants included 
sociodemographic data, duration of  hypertension, history of  diabetes mellitus, and number and classes of  antihypertensive medications 
used. Good BP control was defined as a mean BP less than 140/90mmHg.
Results
The mean age of  hypertensive subjects was 59.6 ± 12.2 years, with a male:female ratio of  1:1.9 and a median duration of  hypertension 
of  5 years. Twenty-four participants (10.7%) had both hypertension and diabetes. The common classes of  antihypertensive medications 
used were diuretics, calcium channel blockers (CCB), and angiotensin converting enzyme inhibitors (ACEIs). Forty participants (17.8%) 
were on monotherapy, while the rest were on multidrug therapy. The most commonly prescribed antihypertensive combination was 
diuretic + ACEI/angiotensin receptor blocker (ARB), followed by diuretic + CCB + ACEI/ARB. 
Good BP control was observed in 120 participants (53.6%). The proportion of  patients with good BP control was largest among patients 
on monotherapy and those with tertiary education, though these observations were not statistically significant.
Conclusions
The pattern of  prescribed antihypertensive medications complied with recommended guidelines. Blood pressure control amongst 
hypertensive patients was unsatisfactory. More efforts should be geared towards better BP control.

Introduction
Hypertension is an important public health problem 
worldwide and a major contributing factor to the development 
of  noncommunicable diseases, especiallly cardiovascular 
disease.1,2 Noncommunicable diseases were estimated by 
the World Health Organization (WHO) to account for 38 
million out of  an estimated 56 million deaths in 2012; with 
cardiovascular disease accounting for 46.2% of  deaths.3 
The number of  deaths from noncommunicable disease is 
projected to increase to 52 million by the year 2030, with 
cardiovascular disease being a major contributor.4

The burden of  cardiovascular disease, specifically, is also on 
the increase, especially in developing countries. In Nigeria, 
the pooled prevalence of  hypertension has increased 
significantly in the last four decades, from 8.9% to 22.5%.5

Hypertension-related diseases accounted for between 20.5% 
and 69.6% of  the total admitted medical cases in various 
studies across Nigeria, with a high case fatality rate of  up to 
42.9%.6-8

Hypertension is a major risk factor for chronic kidney 
disease, coronary artery disease, stroke, arrhythmias and 
retinopathy.9-12 In the United States, it has been reported that 
the indirect expenses attributable to inadequate BP control 
amount to about 1.4 billion US dollars per year.13 Despite 
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these facts,  reports  from both developed and developing 
countries have shown that BP control is still unsatisfactory 
among patients with hypertension.14-18

Effective treatment of  hypertension has been reported to 
reduce the risk of  stroke, coronary heart disease, congestive 
cardiac failure, and overall mortality.19 Efforts should 
therefore be intensified towards achieving BP control using 
recommended guidelines in order to reduce hypertension-
related morbidity, mortality, and healthcare expenditure. 
Auditing antihypertensive prescription patterns and 
assessing individuals with hypertension for blood pressure 
(BP) control can play key roles in the efforts to mitigate the 
burden of  hypertension.
The aim of  this study was to audit the prescription pattern of  
antihypertensive medications and assess BP control among 
patients with hypertension attending a medical outpatient 
clinic at the University of  Benin Teaching Hospital, Benin 
City, Edo State, Nigeria.

Methods
Study setting
This study was carried out at the Medical Outpatient 
Department of  the University of  Benin Teaching Hospital in 
Benin City, Edo State, which is a tertiary hospital in southern 
Nigeria, over a period of  8 weeks from 1st December 2012 
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to 31st January 2013. This hospital receives referrals from 
hospitals within and outside Edo state. The clinic is open to 
patients twice weekly, and an average of  15 new hypertensive 
patients are seen weekly.

Sample size
The sample size was derived using the Kish Leslie equation 
for descriptive studies, as follows20:
N = Z2pq 	 where,
           d2

Z is set at 1.96, which corresponds to the 95 percent 
confidence interval;
P = the proportion of  the study population estimated to 
have hypertension from a previous study, which was 14.5%21;
q = 1.0 – P; and 
d = degree of  accuracy desired, usually set at 0.05.

Z2pq
    d2	     

= 
(1.96)2*0.145*(1-1.045) 

= 191
			   (0.05)2

This formula gave a minimum sample size of  191, and 224 
participants were subsequently recruited during the study 
period. Convenience sampling was used—consecutive 
eligible and consenting patients with hypertension were 
recruited. Inclusion criteria were as follows: age above 18 
years and registration with the hypertension follow-up 
clinic for at least 3 months. Patients with acute heart failure, 
cardiomyopathy, or valvular heart disease were excluded. 

Data collection
Participants were interviewed with the guidance of  a  form 
that requested the following information: age, gender, 
educational status, duration of  hypertension, and history 
of  diabetes mellitus. Information about antihypertensive 
medication, including specific drugs and doses, were obtained 
from the clinic’s patient files.
Participant BPs were measured in a sitting position, after 
5 minutes of  rest, on the right arm, and using a mercury 
sphygmomanometer that was placed at the level of  the heart. 
The systolic and diastolic pressures were read to the nearest 
2 mmHg. Systolic BP and diastolic BP were taken at phase 1 
and phase 5 Korotkoff  sounds, respectively. 
The mean of  3 consecutive BP readings taken at 5-minute 
interval was recorded. Good BP control was defined as a 
mean BP less than 140/90 mmHg.22

Data analysis
Data were analysed using the Statistical Package for Social 
Sciences (SPSS), version 17.0. Means and standard deviations 
were calculated for normally distributed data, and medians 
and interquartile ranges for skewed data. Frequencies and 
percentages were calculated for discrete variables. The 
chi-square test was used to determine the significance of  
observed differences for categorical variables. P-values less 
than 0.05 were considered significant.

Ethical considerations
Ethical approval was obtained from the teaching hospital’s 
ethical committee on research, and informed consent was 
obtained from all the study participants.

Table 1: Study sample characteristics (N = 224)

Characteristic n (%) | Mean ± SD | Median [IQR]

Median duration of hypertension (years) 5 [7]

Mean age (years) 59.6 ± 12.2

Age groups

< 40 years 13 (5.8)

41-49 years 94 (41.7)

≥ 60 years 117 (52.5)

Gender

Male 76 (33.9)

Female 148 (66.1)

Level of education

No formal education 38 (17.0)

Primary 68 (30.3)

Secondary 41 (18.3)

Tertiary 77 (34.4)

Antihypertensive medications

Median number of drugs 2 [1]

Diuretics 145 (64.7)

Calcium channel blockers 123 (54.9)

Angiotensin converting enzyme inhibitors 100 (44.6)

Angiotensin receptor blockers 62 (27.7)

Beta blockers 46 (20.5)

Alpha-2 agonist, centrally acting 21 (9.4)

Alpha blockers 7 (3.1)

Fixed-drug combinations 115 (51.8)

Individual pills 108 (48.2)

Monotherapy 40 (17.8)

2 drugs 111 (49.6)

≥ 3 drugs 73 (32.6)

Blood pressure control

Good 120 (53.6)

Poor 104 (46.4)

Results
A total of  224 patients were seen during the study collection 
period. There were 76 male participants (33.9%) and 148 
females (66.1%). The median duration of  hypertension was 
5 years. Mean age was 59.6 ± 12.2 years, with about half  
of  the study participants being ≥ 60 years of  age. Thirty-
seven patients (17%) did not have formal education, while 
77 (34.4%) attained tertiary-level education. Twenty-four 
participants (10.7%) had both hypertension and diabetes.
The most commonly prescribed antihypertensive 
medications were diuretics for 145 patients (64.7%), calcium 
channel blockers (CCBs) for 123 patients (54.9%), and 
angiotensin converting enzyme inhibitors (ACEIs) for 100 
patients (44.6%). Alpha-1 blockers and centrally acting 
alpha-2 agonists were the least commonly prescribed classes. 
One hundred and fifteen participants (51.8%) were on fixed-
dose combinations (Table 1). 
The common BP drug combinations used by patients were 
diuretic + ACEI/angiotensin receptor blocker (ARB) for 43 
patients (19.2%), diuretics + CCB + ACEI or ARB for 33 
patients (14.7%), CCB + ACEI or ARB in 25 (11.2%) and 
CCB + diuretic in 22 patients (9.8%). (Figure 1). 
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In terms of  education, the proportion of  patients with good 
BP control was largest among patients with tertiary education 
and lowest among patients without formal education, but 
this observation was not statistically significant (Figure 3).
Discussion
Unsurprisingly, the majority of  the hypertensive patients 
in this study were above 40 years of  age; this finding is 
comparable to  previous reports related to hypertension 
among Nigerians.16,23 Hypertension is more prevalent among 
older individuals due to increased arterial and arteriolar 
wall stiffness, decreased baroreceptor sensitivity, increased 
responsiveness to sympathetic nervous stimuli, and altered 
renal and sodium metabolism associated with aging.24,25

Although the prevalence of  hypertension among Nigerians 
has been reported to be similar in men and women,5 this  
study sample consisted of  more females, which is similar to 
some previous reports.23,26 The female gender predominance 
in this study may reflect better health-seeking behaviour by 
women compared to men, as reported elsewhere.27

Most of  the hypertensive subjects were on multidrug therapy, 
with less than 20% on monotherapy, which was comparable 
to findings in a previous report from Nigeria.28 The most 
commonly prescribed antihypertensive medications in this 
study were thiazide diuretics, CCBs and ACEIs—again 
similar to previous reports from Nigeria.16,23,28 It is not 
surprising that thiazides were the most frequently used 
hypertensive drugs, since hypertension in blacks is known 
to commonly be volume dependent and responsive to these 
medications. Thiazides are also relatively inexpensive when 
compared with other classes of  antihypertensive medication. 
The most common antihypertensive drug combinations were 
diuretics + ACE or ARBs and diuretics + CCBs + ACEIs 
or ARBs. This pattern of  antihypertensive medication use 
showed compliance with the Eight Joint National Committee 
Guidelines on Prevention, Detection, Evaluation and 
Treatment of  High Blood Pressure (JNC 8).22 The pattern 
of  antihypertensive drug prescription  in this study also 
suggested an improvement in medical practice compared to 
what was reported 5 years ago after a study conducted in 
Benin City, where CCBs were the most prescribed class of  
drug.26 Alpha-1 blockers and centrally acting alpha-2 agonists 
were the least prescribed antihypertensive medications in 
this study, which is similar to earlier reports.23

The proportion of  patients with good BP control was 
53.6% in this study. Previous studies in both developing 
and developed countries have shown good BP control rates 
between 33% and 70.7%.14-18,28-29 Factors that account for 
this variation include differences in criteria used to define 
good BP control, medication adherence, accessibility to free 
antihypertensive medications, and differences in education 
provision and counselling by health workers.14,15,16,28

Good BP control was higher in this study compared  to 
previous reports from 2 different tertiary hospitals in  
northern Nigeria, most likely predominantly owing to the 
stricter BP cut-off  of  < 130/80 mmHg in defining good BP 
control among patients with both hypertension and diabetes 
in these studies.14,15  Also, regular  pre-clinic counselling, 
given by nurses, to attendees of  the hypertension clinic at 
our hospital may have contributed to better BP control in 
our patients. The BP cut-off  value of  140/90 mmHg was 
used to define good BP control in this study (including 
patients with diabetes), as recommended by JNC 8. The 

Blood pressure control was good in 120 (53.6%) of  the 
study subjects. One hundred and eleven patients (49.6%) 
were on 2 BP medications, while 40 (17.8%) were on 1 BP 
medication and 73 (32.6%) of  the patients were on 3 or 
more BP medications. 
The proportion of  patients with good BP control was largest 
(63.9%) among patients on 1 BP medication and lowest 
(46.5%) among patients on 3 or more BP medications (Figure 
2). This finding, however, was not statistically significant 
(X2 = 0.3009, P = 0.222). Good BP control was observed 
in 58 (51.3%) of  the patients on fixed-drug combinations, 
while 59 (55.7%) of  the patients taking individual pills had 
good BP control. Again, this difference was not statistically 
significant.
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proportion of  subjects with good BP control in this study 
was similar to that found in previous studies that used similar 
criteria.16,17,29,30

Good BP control was best in patients with tertiary education 
and worst in those who did not have any form of  formal 
education. This could be because educated patients are more 
equipped to appreciate the implications of  poor adherence 
to treatment. Also, patients with a higher educational 
levels tend to be wealthier and more able to afford their 
medications, compared to those without formal education. 
Previous research has shown that both educational and 
socioeconomic status can be important factors in the 
management and outcome of  hypertension.28

The proportion of  patients with good control was highest 
among those on monotherapy. Good BP control is usually 
more easily achieved with a single drug for patients with 
mild hypertension than for patients with moderate to 
severe hypertension, who often require multidrug therapy. 
Additionally, the pill burden with single therapy is far less 
tasking compared with multidrug therapy, and this facilitates 
better compliance and BP control among individuals on single 
therapy with mild hypertension. However, this observation 
should be interpreted with caution because less than 20% of  
the study subjects were on monotherapy. It is noteworty that 
other research carried out in Nigeria has found that subjects 
on multitherapy had better BP control.16,23 
Frequency of  clinic attendance, medication adherence, 
and other factors that may affect BP (such as lifestyle 
modification) were not assessed in this study. Also, clusters 
of  cardiovascular risk factors and severity of  hypertension 
at commencement of  treatment, which could affect BP 
control, were not included in this study. These limitations 
are important to consider when interpreting these results; 
nonetheless, simple and inexpensive audits such as this one 
can provide health systems and individual facilities with 
benchmarks for monitoring and evaluating progress on a 
significant and growing public health concern in Africa. 
Conclusions
Although the proportion of  patients with good BP control 
in this study was higher than some previous reports, the 
level of  BP control among hypertensive patients was still 
unsatisfactory. Even though the prescription pattern of  
antihypertensive medications in the study centre complied 
with recommended guidelines, efforts geared towards BP 
control should be intensified, in order to reduce associated 
morbidity, mortality, and expenditure.
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