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Introduction

The last few decades have witnessed the development of several 
new and potent antihypertensive drugs.[1‑3] Blood pressure (BP) 
control, however, remains poor among a significant proportion 
of the hypertensive population. In many countries, the rate of 
BP control among patients with hypertension is  <50%.[4‑10] 
The implication is that hypertension‑related adverse outcomes 
continue to be a major health burden.[11‑14] Patient‑related 
factors causing the high rates of failure to achieve BP control 
targets have been the most studied and reported in the 
literature.[15,16] Physician‑related factors, especially preferences 
in antihypertensive prescription affect patient outcomes 
since they determine the choice and dose of antihypertensive 
medications prescribed.[17,18]

Majority of the studies that have assessed antihypertensive 
prescription patterns of physicians were carried out in 
tertiary care institutions.[19‑22] Not only do these institutions 

serve a small segment of the hypertensive population but 
also the physicians practicing in these institutions are likely 
to be abreast of current concepts and treatment guidelines 
relating to hypertension. Nonspecialist physicians are 
responsible for providing care for most of the hypertensive 
patients in developing countries, Nigeria, inclusive and 
concerns have in fact been raised about the antihypertensive 
prescription patterns of this category of physicians in 
some countries.[23] The aim of this study was to assess 
the antihypertensive medication prescription pattern of 
nonspecialist general medical practitioners in Lagos, 
South‑West Nigeria.
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Subjects and Methods

This was a cross‑sectional survey of nonspecialist general 
medical practitioners practicing within Lagos State, Nigeria. 
A total of 150 questionnaires were distributed with 132 doctors 
returning completed questionnaires giving a response rate 
of 88%. The sample size was determined using the formula 
for determining sample size for descriptive studies[24] while 
taking into account the facts that there are approximately 
60,000 registered doctors in Nigeria[25] and about 6000 of 
them practice in Lagos[26] and assuming a 90% response rate. 
Doctors were included in the study if they possessed a basic 
medical degree from a recognized university, had been fully 
registered with the Medical and Dental Council of Nigeria, had 
not undergone any form of residency training and consented 
to participate in the study. The study protocol was approved 
by the Health‑Research and Ethics Committee of the Lagos 
University Teaching Hospital.

Information concerning antihypertensive prescription pattern 
was retrieved from the doctors using a self‑administered 
structured questionnaire. Information retrieved included, 
certain aspects of the participants’ biodata, institution and 
date of primary medical degree, location of current practice, 
number and type of hypertensive patients seen in their practice, 
and pattern of prescription of antihypertensive medications. 
No personal information that could be traced directly to the 
respondents was requested. This was to protect the anonymity 
of the respondents and to reassure them that they were not 
being audited by any agencies so that the responses reflect as 
much as possible their usual practice. Doctors who were in 
employed in hospitals run by the government or their agencies 
were considered as being government‑employed doctors while 
those employed by hospitals owned by individuals or private 
organizations were considered as being privately‑employed 
doctors.

The questionnaires were distributed at ten different continuing 
medical education programs  (CMEs) organized for doctors 
in Lagos between January 1, 2013, and December 31, 2013. 
At these CMEs, doctors meeting the inclusion criteria for the 
study were identified, informed about the study and asked if 
they had participated in the study previously. Those individuals 
who had not previously participated in the study and consented 
were given a questionnaire to fill and return. Data obtained 
were analyzed using Epi Info® statistical software (United 
States Centers for Disease Control) Continuous variables are 
presented as means or medians while categorical variables 
are presented as percentages. Comparison between means 
was carried out using the Student’s t‑test, while comparison 
between percentages was carried out using Chi‑square. 
Differences between groups were considered as being 
statistically significant when the P < 0.05.

Results

Ninety‑one (68.9%) of the respondents were males while the 
median age of the doctors was 34 years with a range of 25 years 

to 73 years. The median duration since completion of primary 
medical training was 7  years with a range of 3–35  years. 
One hundred and thirty‑one  (99.2%) doctors admitted to 
directly caring for patients with hypertension routinely, while 
71 (53.8%) admitted being conversant with current guidelines 
on the management of hypertension. Table 1 shows the location 
of practices of the participating doctors, an estimate of the 
number of patients with hypertension seen by the doctors 
monthly as well as the proportion of the doctors that care for 
hypertensive patients with various comorbid conditions.

Figure  1 shows the proportion of doctors that prescribe 
various classes of antihypertensive medications while 
Figure  2 shows the antihypertensive class considered first 
choice medications by the doctors. Twenty‑one  (15.9%) of 
the doctors combined antihypertensive medications from 
two or more classes routinely for all patients, 115  (87.1%) 
combined antihypertensive medications when they are unable 
to achieve target BP with monotherapy, 101 (76.5%) combined 
antihypertensive medications for patients whose initial 
presentation is with severely elevated BP, while 97 (73.5%) 
combined antihypertensive medications when there are 
compelling indications for the use of more than one class of 
medications in a patient. Figure 3 shows the antihypertensive 
combinations frequently prescribed by the doctors. Table 2 
shows the factors taken into consideration by the doctors 
when prescribing antihypertensive medications as a well as 
a comparison of the considerations by doctors employed in 
government and private hospitals.

Table 1: Location of practice, number of patients, and 
variety of comorbid conditions seen

Characteristic Frequency (%)
Location of current practice

Private hospital 53.0
Federal medical center 18.9
General hospital 15.1
Military hospital 7.6
Primary Health Center 3.0
Not stated 2.3

Estimate of the number of 
hypertensive patients seen monthly

<10 9.9
10-19 30.3
20-29 19.7
30-39 8.3
40 or more 27.3
Not specified 4.6

Cares for patients with hypertension
Diabetes 96.2
Dyslipidemia 76.5
Hypertensive heart disease 72.0
Stroke 69.7
Heart failure 55.3
Proteinuria 37.1
Elevated serum creatinine 25.8
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Discussion

Participants in this study cover a broad spectrum of 
nonspecialist doctors when the spread in the location of 
practice, age range as well as duration since completion of 
primary medical training is taken into account and are likely to 
be representative of nonspecialist general medical practitioners 
in Lagos. Virtually, all participants in the study routinely cared 
for patients with hypertension in their practice with more 
than half of them seeing at least twenty hypertensive patients 
monthly. Furthermore, with the exception of hypertensive 
patients who have renal dysfunction, majority of the doctors 
are involved in caring for hypertensive patients with comorbid 
conditions such as diabetes, previous strokes, hypertensive 
heart disease, and dyslipidemia that put them at high risk for 
adverse cardiovascular outcomes.

The spectrum of antihypertensive medications prescribed 
by the doctors was wide and probably reflected the range of 
antihypertensive medications available locally. Despite this, 

however, the majority of the doctors considered thiazide 
diuretic as antihypertensive medication of first choice. 
The three most commonly prescribed antihypertensive 
medications were calcium channel blockers  (CCBs), 
thiazide diuretics, and angiotensin converting enzyme 
inhibitors (ACEIs). Considering that the patient population 
is likely to overwhelmingly black African, this finding is 
in keeping with recommendations of current hypertension 
treatment guidelines.[27‑30] Furthermore, it is similar to the 
pattern of prescription of antihypertensive medication reported 
for physicians in both secondary and tertiary healthcare 
settings in Nigeria where CCBs, thiazide diuretics, and 
ACEIs were reported to be the most frequently prescribed 
antihypertensive medications.[20,31‑33] More than half of the 
doctors, however, prescribe centrally acting agents routinely 
a finding that is not supported by current treatment guidelines 
and is also at variance with what obtains in tertiary care 
settings where the prescription of centrally active agents is 
low.[20,27‑33] This may be due to the fact these groups of drugs 
are relatively cheap and readily available.

14.4%

21.2%

40.2%

52.3%
57.6%

84.8% 85.6%
88.6%

α-Blockers Loops β-Blockers CAAs ARBs ACEIs Thaizides CCBs

Figure  1: Classes of antihypertensive medications prescribed by the 
doctors. α‑blockers: α‑adrenoceptor antagonists, Loops: Loop diuretics, 
β‑Blockers: β‑adrenoceptor antagonists, CAAs: Centrally acting agents, 
ARBs: Angiotensin‑II receptor antagonists, ACEIs: Angiotensin‑converting 
enzyme inhibitors, Thiazides: Thiazide diuretics, CCBs: Calcium channel 
blockers

β-Blockers- 1.7%
Loops- 2.5%

CAAs- 3.3%

ACEI- 15.7%

CCBs- 15.7%Thiazides- 61.2%

Figure 2: View of the doctors on the antihypertensive of first choice. 
β‑Blockers: β‑adrenoceptor antagonists, Loops: Loop diuretics; 
CAAs: Centrally acting agents, ACEIs: Angiotensin‑converting enzyme 
inhibitors, CCBs: Calcium channel blockers, Thiazides: Thiazide diuretics

Table 2: Factors considered by the doctors in choosing an antihypertensive

Factors taken into consideration All doctors 
(%)

Privately employed 
doctors (%)

Government‑employed 
doctors (%)

P

Scientific evidence of efficacy in BP lowering 87.1 85.35 91.8 0.01*
Cost of the medication 84.8 82.4 90.2 0.02*
Additional benefits provided by the drug beyond BP lowering 90.9 95.6 88.5 <0.01*
Availability of the drugs in the hospital’s pharmacy 59.8 61.8 59.0 0.61
Presence of compelling indications/contraindications 79.5 79.4 82.0 0.13
Side effect profile of the drugs 92.4 95.8 91.8 <0.01*
Dosage frequency of the drug 87.9 91.2 86.9 0.01*
The patient’s gender 60.6 60.3 63.9 0.08
Patient’s BP at the time of presentation 89.4 88.2 93.4 <0.01*
The patient’s race 72.0 77.4 67.2 0.12
Pressure from the drug manufacturer’s representative 5.3 4.4 6.6 0.79
*Statistically significant. BP: Blood pressure
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Combination therapy of antihypertensives is the rational 
use of two or more antihypertensive agents to achieve 
BP control target. Usually, such combinations reflect 
the multimechanistic etiology of hypertension. Current 
guidelines recommend that combination therapy is used in 
patient with stage two or higher hypertension and in those 
with high cardiovascular disease risk to achieve optimal BP 
control.[27‑30] Doctors who participated in our study frequently 
prescribed combination antihypertensive medications. The 
most frequent reasons for instituting combination therapy 
were failure of monotherapy to achieve BP targets, severely 
elevated baseline BP and presence of compelling indications 
for the use of more than one class of medications in a 
patient. These reasons align with recommendation of current 
hypertension management guidelines.[27‑30] The most frequently 
combined antihypertensives were CCBs, thiazide diuretics, 
and ACEIs with the CCB‑diuretic combination being the 
most frequently prescribed followed by the ACEI‑diuretic 
combination. Interestingly, nondiuretic‑based combinations 
were infrequently prescribed by doctors who participated 
in the study. Again, this prescription pattern is in line with 
recommendations current guidelines and similar to those 
reported from secondary and tertiary healthcare facilities 
in Nigeria.[20,27‑33] A small proportion of the doctors who 
participated in the study admitted to prescribing ACEI‑ARB 
combination. This is despite there being no current guideline 
supporting the use of ACEI and ARBs combination and the 
availability of evidence to suggest possible deleterious effects 
of this combination in certain patient populations.[34,35]

Prescribing, in general, is a complex behavior that is affected 
by several factors. Overall, the most commonly considered 
factors by doctors who participated in the study when 
prescribing antihypertensive medications were side effect 
profile of the medications, additional benefits provided by 
the drug beyond BP lowering, the patients’ BP at the time of 
presentation, the dosage frequency of the drug, and available 

scientific evidence for efficacy of the drug in lowering BP. 
This finding is in keeping with the suggestion by Moore[36] that 
scientific data on proven efficacy, once a day dosing, benefits 
beyond BP reduction, and low incidence of side effects should 
be the primary considerations in choice of antihypertensive 
prescription. However, a comparison of factors considered 
by doctors in government‑run hospitals and their counterparts 
in privately‑run hospital revealed some subtle differences. 
Doctors employed in government‑run hospitals were more 
likely to consider the patients BP at presentation, scientific 
evidence of efficacy of the various agents, and cost of the 
agents, whereas doctors in privately‑run hospitals were more 
likely to consider additional benefits provided by the drug 
beyond BP reduction, dosing frequency of the drug, and side 
effect profile of the drugs. These differences reflect to a large 
extent the practice philosophy of doctors in public and private 
hospitals in Nigeria. In public hospitals, most of the patients 
accessing care are low‑income earners and may not be able to 
afford more expensive medications and thus their doctors are 
bound to be persuaded on the scientific evidence of efficacy 
and cost in deciding which drugs to prescribe. On the other 
hand, doctors in private hospitals are more likely to see patients 
whose care is being paid for either by their employers or their 
healthcare insurance companies. As such, the actual cost to 
the patient is a less important consideration than the patient’s 
convenience and clinical outcomes.

A major limitation of the study is the subjective nature of the 
information obtained. The doctors who participated in the study 
gave information as to which antihypertensive medications 
they prescribed with resultant possibility of self‑reporting 
bias. A  review of the actual pharmacy prescription sheets 
would provide more objective evidence of the antihypertensive 
prescription patterns of these doctors.

Conclusion

In general, the antihypertensive medication prescription 
patterns of nonspecialist physicians practicing in Lagos aligns 
with internationally accepted guidelines for the treatment of 
hypertension and are similar to those reported from tertiary 
care institutions in the country.
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