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Cost-effectiveness of drug-management of hypertension among 
patients in selected secondary facilities in Nigeria: Empirical 
evidence for rational prescription choices
Costo-efectividad del manejo farmacológico de la hipertensión en pacientes de entidades 
de segundo nivel seleccionados en Nigeria: evidencia empírica para elecciones 
racionales de formulación

Irikefe P. Obiebi* and Henry O. Aiwuyo
Delta State University Teaching Hospital, Oghara, Delta State, Nigeria

Abstract
Background: The financial burden of managing hypertension in developing countries, where most of healthcare is funded 
out-of-pocket, is huge and poor patients cannot sustainably afford it. This is a challenge for most people, especially in sub-Sa-
haran Africa with poor health indices, and this informed the investigation of the cost-effectiveness of anti-hypertensive drugs. 
Methodology: This was essentially a before-and-after study without control, in which blood pressure was assessed after 
commencing treatment with anti-hypertensive drugs among hypertensive patients. A systematic sampling technique was 
employed to recruit 320 participants from new patients attending cardiology clinic and admitted into the wards in four secon-
dary health facilities offering specialized medical services in Nigeria. Results: The median cost of drug treatment of hyper-
tension per week was N977.50; this cost was much lower for monotherapy than combined therapy. Similarly, the median 
costs of treatment per decrease in systolic and diastolic blood pressures were higher with combined therapy than monothe-
rapy. The median cost of treatment per decrease in systolic blood pressure was higher than diastolic pressure. Diuretics had 
the most cost per decrease in diastolic blood pressure, while ACEI had the highest costs per decrease in systolic blood 
pressure and the highest cost per week. The lowest cost per week was recorded for beta-blockers, which also had the lowest 
cost per decrease in diastolic blood pressure and similar to the average cost per unit decrease in systolic blood pressure for 
centrally acting drugs. Conclusion: There was a significant improvement in blood pressure three months following the start 
of anti-hypertensive drugs. Beta-blockers appeared most cost-effective while diuretics as well as ACE inhibitors were the 
least. Monotherapy costs less per week, but it could not be proved from this study that it was more cost-effective than com-
bined therapy.
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Resumen
Antecedentes: la carga financiera del manejo de la hipertensión en países en vías de desarrollo, donde la mayoría de 
la atención en salud es financiada por cuenta propia, es enorme, y los pacientes de escasos recursos no lo pueden 
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Introduction
Persistently elevated arterial blood pressure is usu-

ally referred to as hypertension1. Nonetheless, 
end-organ damage and mortality tend to increase 
through rising levels of blood pressure. Thus, the onset 
of cardiovascular disease may be subtle and undetect-
ed even before a diagnosis of pre-hypertension or hy-
pertension is made2,3. Further, people with controlled 
blood pressure may develop cardiovascular complica-
tions such as congestive cardiac failure or stroke2; 
more so, elevated blood pressure could be a manifes-
tation of pre-existing cardiovascular disease4. Nonethe-
less, timely and proper treatment with anti-hypertensive 
drugs can reduce the risk of cardiovascular events5-7, 
a fact that has been highlighted in a randomized trial 
of hypertensive patients at high risk of cardiovascular 
disease7,8. Further, among patients with complications, 
appropriate use of anti-hypertensive drugs has been 
known to reverse end-organ damage, prevent further 
damage6, and thus, prolong life while preventing car-
diovascular events7.

In many underdeveloped climes, there seems to be 
a paucity of guidelines as well as protocol for managing 
hypertension alongside comorbidities9. Contrarily, in 
developed countries where there is adequate political 
will and commitment from non-governmental agencies 
to improving health indices, this hurdle, most likely, has 
been surmounted. Consequently, the exigency to adopt 
a treatment protocol for hypertension which is not only 

pharmacologically appropriate and cost-effective but 
also consistent with our local peculiarities cannot be 
over-emphasized.

Anti-hypertensive drugs, in their multitudinous forms, 
work synergistically or solely to reduce blood pres-
sure10. This has been the cornerstone of treating pa-
tients with various degrees of elevated blood pressure 
as well as the treatment of hypertensive crisis. None-
theless, the treatment certainly does not come without 
a cost and11 is responsible for a chunk of the gross 
domestic product of most developed countries with ap-
parent universal health coverage. 

The financial burden in developing countries, where 
most of healthcare is funded out-of-pocket, is huge, 
and poor patients cannot sustainably afford it. There-
fore, complications of hypertension as well as other 
cardiovascular morbidities are commonplace.9 We con-
sider this a challenge for most people, especially in 
sub-Saharan Africa, with poor health indices. Each an-
ti-hypertensive drug has its own mode of action, effec-
tiveness and cost12. It is, therefore, expedient to choose 
the requisite medication to actualize the expected phar-
macological response without disregarding the finan-
cial burden on the patient.

Several studies have investigated the economic and 
clinical benefits accruing from appropriate administra-
tion of anti-hypertensive drugs; however, a dearth of 
evidence on the pharmacoeconomics of each class of 
anti-hypertensive agent is prevalent, not only in Nigeria 

costear de manera sostenible. Este es el reto para la mayoría de las personas, especialmente en África subsahariana 
que tiene indicadores de salud pobres, y esto fundamentó la investigación de la costo-efectividad de las drogas antihi-
pertensivas. Metodología: esencialmente un estudio antes-después, sin control, en el cual se evaluó la tensión arterial 
luego de iniciar tratamiento con antihipertensivos en pacientes hipertensos. Se empleó una técnica de muestreo siste-
mático para reclutar 320 participantes de entre los pacientes nuevos atendidos en consulta de cardiología y hospitaliza-
dos en cuatro entidades de salud de segundo nivel en Nigeria. Resultados: el costo medio semanal del tratamiento 
farmacológico de la hipertensión fue de N977.50; este costo fue mucho menor para la monoterapia que para la terapia 
combinada. Asimismo, el costo medio de tratamiento por reducción en las cifras de tensión arterial sistólica y diastólica 
fue mayor con la terapia combinada que con la monoterapia. El costo medio de tratamiento por reducción en la tensión 
arterial sistólica fue mayor que para la tensión diastólica. Los diuréticos tuvieron el mayor costo por reducción en tensión 
arterial diastólica, mientras que los IECA tuvieron el mayor costo por reducción en tensión arterial sistólica y el costo 
más alto por semana. El costo más bajo por semana se registró para los beta-bloqueadores, los cuales también tuvieron 
el menor costo por reducción en la tensión arterial diastólica y un costo similar al promedio por unidad de reducción en 
la tensión arterial sistólica para los medicamentos de acción central. Conclusión: hubo una mejoría significativa en la 
tensión arterial luego de tres meses del inicio de drogas antihipertensivas. Los beta-bloqueadores parecieron ser los más 
costo-efectivos, mientras que los diuréticos e inhibidores de ECA fueron los menos costo-efectivos. La monoterapia 
costó menos por semana pero no se pudo comprobar con este estudio que fuera más costo-efectivo que la terapia com-
binada.

Palabras clave: Costo-efectividad. Hipertensión. Manejo de medicamentos. Prescripción de medicamentos.
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but also in other developing nations11,13-15. Amira and 
Okubadejo in 2006 and Ilesanmi et al.16,17 6 years later 
analyzed the cost-effectiveness of anti-hypertensive 
drugs; however, they used the proportion of patients 
who attained optimal blood pressure control as denom-
inator. More recently, in 2015, Bakare et al. reported the 
average cost of anti-hypertensive treatment per month 
among hypertensive patients in a teaching hospital in 
Nigeria12; nonetheless, the cost-effectiveness of these 
medications was not elucidated in the study. We hypoth-
esized that in the light of current economic vagaries, 
using a mean reduction in blood pressure would provide 
some clarity on the cost of precise, measurable, and 
time-specific targeted blood pressure control from the 
anti-hypertensive drugs commonly available to prescrib-
ing physicians as well as other healthcare providers. 
The findings of this study would provide a basis for 
physicians to develop prescription choices that are with-
in the reach of the poor with the current hypertension 
guideline as the pivot for its implementation. 

Materials and methods

Study area, population, and design
This study was conducted to assess blood pressure 

control after commencing treatment with anti-hyperten-
sive drugs among hypertensive patients in four second-
ary health facilities offering specialized medical services 
in Nigeria. Blood pressure was measured before com-
mencing treatment. The design of the study was essen-
tially a before-and-after study without a control group. 

Ethical consideration
Ethical clearance was obtained from Research and 

Ethics Committee of State Hospitals Management 
Board. Written informed consent was obtained from 
study participants who voluntarily took part in the study.

Sampling technique
A total of 320 patients were recruited from all the 

centers over a 4-month period. A systematic sampling 
technique was employed to recruit study participants. 
The number of new patient expected at all the centers 
during the recruitment phase of the study was 960 —
estimated from the year preceding the study—. Each 
week, 5 out of 15 new patients attending the cardiology 
clinic and admitted into the wards at each center were 
selected with a sampling interval of three (derived by 

dividing the estimated target population size of 960 by 
the sample size of 320); the first patient for each week 
was selected from the clinic or ward register with a 
simple random technique by balloting.

Selection criteria
All hypertensive patients had their blood pressure 

taken at rest and measurement repeated on a subse-
quent visit to confirm hypertension. However, those 
with comorbidities and others who declined to give 
consent were excluded from the study. 

Recruitment and training of research 
assistants

Four research assistants who were recruited for the 
purpose of this study took part in a short training ses-
sion involving blood pressure measurement, review of 
questionnaire, education on patient confidentiality, and 
informed consent. 

Data management 

Data collection

Screening

This was scheduled to identify potential non-adherent 
patients and those who were no longer interested in the 
study. Patients had two weeks during which they were 
counseled on strategies to circumvent challenges with 
treatment adherence. The patients’ compliance was 
ascertained by recall questions and those whose com-
pliance was not up to 90% were excluded from the 
study.

Pre-treatment blood pressure

Blood pressure was measured using an appropriate 
sphygmomanometer cuff size applied to the right arm 
of the patients while they sat upright. The patients had 
to rest for about 7 min before their blood pressures 
were taken with a typical mercury sphygmomanometer. 
A repeat measurement was taken at the end of the 
interview and the average of the two recorded. 

Interview

A semi-structured interviewer-administered question-
naire was applied to collect data on sociodemographic 
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characteristics, history of hypertension, cost of drug per 
week, and type of anti-hypertensive drugs used 
2 weeks into the commencement of treatment with an-
ti-hypertensive drugs. 

Follow-up

Three months after commencement of treatment with 
anti-hypertensive drugs, blood pressure measurement 
was taken for each patient.

Data analysis

Collected data were sorted and entered into the 
spreadsheet of Statistical Package for the Social Sci-
ences (SPSS) version 22 (IBM Corp., Armonk NY, USA) 
for analysis. Categorical variables were presented in 
percentages, while continuous variables in means 
(± standard deviations). Students’ and paired t-test 
were applied to assess the difference between means. 
Mann–Whitney U tested the difference in between me-
dians. The level of statistical significance was set at 
p < 0.05 for Mann–Whitney U and t tests. 

Cost-effectiveness analysis

Only direct cost of purchasing anti-hypertensive drugs 
was considered. Cost-effectiveness was computed us-
ing cost-effectiveness ratio: Cost per unit decrease in 
blood pressure for diastolic and systolic blood pressure, 
classes of anti-hypertensive drugs, as well as monother-
apy and combined treatment. Annual cost was projected 
from cost per week by multiplied by 52 and further con-
verted to dollars at an exchange rate of $1 =N360.05.

Results
Of all 320 participants, only 282 were included in the 

analysis. Twenty were lost to follow-up and 18 were 
excluded for incomplete data; this gave a response rate 
of 88.1%. Three-fifths (61.0%) of all participants had no 
formal education, two-fifths (42.6%) were aged 60 
years and above, males were more than female (56.0% 
vs. 44.0%), and the majority were married (Table 1).

Proportion of participants with normal blood pressure 
and pre-hypertension post-treatment was 27.3% and 
13.8%, and there was a 49% decrease in stage 2 hy-
pertension after treatment; however, treatment out-
comes differed significantly from pre-treatment 
proportions (p<0.001) (Table 2). Mean decrease in sys-
tolic and diastolic hypertension were 25.23 (95% CI: 

22.62-7.83) and 10.14 (95% CI: 8.60-11.69) mm Hg 3 
months following commencing anti-hypertensive thera-
py. The decrease in blood pressures (systolic and dia-
stolic) was far higher for combined therapy (25.44 mm 
Hg) than monotherapy (10.05 mm Hg); however, the 
mean difference was not statistically significant (p 
0.211, 0.195) (Table  3). The median cost of treating 
(drug-management) hypertension per week was $2.72 
(culminating in an annual cost of $141.44]); this weekly 
cost was much lower for monotherapy ($0.78) than 
combined therapy ($2.74). Similarly, the median costs 
of treatment per decrease in systolic and diastolic blood 
pressures were higher with combined therapy ($0.07 
and $0.04) than monotherapy ($0.17 and $0.12). The 
median cost of treatment per decrease in systolic blood 
pressure was higher than that in diastolic pressure. 
However, the difference in median values was not sig-
nificant (p>0.05) (Table 4). The mean cost of treatment 
per week was significantly lower with monotherapy than 
combined therapy. However, the mean costs of treat-
ment per decrease in diastolic blood pressures were 
almost the same for combined therapy and monother-
apy. The mean cost of treatment per decrease in sys-
tolic blood pressure was lower than diastolic pressure 
(Table 5). Diuretics had the most cost per decrease in 
diastolic blood pressure, while ACEI had the highest 

Table 1. Sociodemographic characteristics of patients

Variables Categories Frequency (%)

Age group 18-29 6 (2.2)

30-39 34 (12.1)

40-49 50 (17.7)

50-59 72 (25.5)

60 and above 120 (42.6)

Sex Male 158 (56.0)

Female 124 (44.0)

Marital status Single 18 (6.4)

Married 196 (69.5)

Separated/Widowed 9 (3.2)

Widowed 59 (20.9)

Education No formal education 172 (61.0)

Primary 31 (11.0)

Secondary 16 (5.7)

Tertiary 63 (22.3)
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costs per decrease in systolic blood pressure and the 
highest cost per week. The lowest cost per week was 
recorded for beta-blockers which also had the lowest 

cost per decrease in diastolic blood pressure and sim-
ilar to the average cost per unit decrease in systolic 
blood pressure for centrally acting drugs (Fig. 1).

Table 4. Median cost ($) of treatment per unit decrease in blood pressure (mm Hg)

Variable All Monotherapy Combined therapy p1 value

Total cost/week ($) 2.72 0.78 2.74 0.371

Average cost per unit decrease in SBP ($) 0.17 0.07 0.17 0.614

Average cost per unit decrease in DBP ($) 0.12 0.04 0.12 0.614

1p value for Mann–Whitney U test for difference in median of two independent samples; SBP: systolic blood pressure; DBP: diastolic blood pressure.

Table 2. Staging and types of hypertension

Before treatment After treatment

JNC7 staging Stage 1 51 (18.1) 68 (24.1)

Stage 2 179 (63.5) 40 (14.2)

Isolated systolic or diastolic Hypertension 44 (14.9) 54 (15.2)

Normal BP 0 (0.0) 78 (27.7)

Pre-hypertension  0 (0.0) 40 (14.2)

Crisis 8 (2.5) 2 (0.7)

*χ2 = 213.273 < 0.001

Drug regimen Monotherapy 6 (2.2)

Combination 276 (97.8)

Average number of drugs Mean ± SD 3.49 ± 1.02

Median 3

Mode 3

SD: standard deviation.

Table 3. Paired differences in treatment outcome with anti-hypertensive drugs

Blood pressure At diagnosis 3 months Mean decrease in BP (95%CI) t-test p1 value

SBP 170.14 ± 23.85 144.91 ± 18.78 25.23 (22.62-27.83) 19.085 < 0.001

DBP 98.90 ± 14.63 88.76 ± 12.67 10.14 (8.60-11.69) 12.940 < 0.001

Mean difference between monotherapy and combined therapy

Monotherapy Combined therapy p2

Decrease in SBP 11.50 25.44 −13.94 0.211

Decrease in DBP 1.75 10.05 −8.55 0.195

1p value for paired t test; CI: confidence interval of mean difference; p2: p-value for difference between two means; SBP: systolic blood pressure; DBP: diastolic blood pressure.
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Discussion 

The results of this study revealed a significant reduc-
tion in blood pressure 3 months after being on anti-hy-
pertensive drugs. This not only emphasizes the fact 
that the medications for treating high blood pressure 
are efficacious but also effective in achieving normal 
blood pressure as a large proportion of participants 
achieved normal blood pressure in the post-treatment 
phase. Several previous studies have also corroborated 
these findings on the efficacy of anti-hypertensive in 
achieving blood pressure reduction8,18,19.

A greater proportion of patients had to be on multiple 
anti-hypertensive drugs to attain blood pressure con-
trol. Achieving blood pressure control could prove dif-
ficult in many patients due to a plethora of factors 

involving non-adherence to lifestyle modification, con-
tinuing on a high salt diet, monogenic forms of hyper-
tension, and other presentations such as secondary 
hypertension. Thus, it is not unforeseen to have a multi-
drug regimen administered to patients. Combination 
therapy, rather than monotherapy, is strongly advocat-
ed for in the National Institute for Health and Care 
Excellence10, which probably acknowledges that ad-
ministration of several medications will suffice for most 
patients because of the multifactorial nature of the hy-
pertensive state1.

The significant improvement in blood pressure within 
3 months buttresses the efficacy of the medications 
currently in use; more so because anti-hypertensive 
drugs tend to peak in plasma well before 1 week and 
it is valuable in the prevention of hypertensive crisis. 

Table 5. Mean cost of treatment per unit decrease in blood pressure

Variable All therapy Monotherapy Combined therapy Mean difference p1 value

Total cost/week ($ ) 3.08 1.29 3.11 −1.82 0.024

Average cost per unit decrease in SBP ($) 0.12 0.11 0.13 −0.02 0.871

Average cost per unit decrease in DBP (N) 0.30 0.74 0.31 0.43 0.062

1p value for two independent sample t test; SBP: systolic blood pressure; DBP: diastolic blood pressure.

Figure 1. Average cost ($) of antihypertensive drugs per unit decrease in blood pressure.
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However, there was no difference in systolic and 
diastolic blood pressures between patients on mono-
therapy and those on combination therapy. This obser-
vation may contradict common knowledge where it is 
expected that combination therapy should be more ef-
fective than monotherapy12. A very likely reason for this 
is not far-fetched as the proportion of hypertensive 
patients on monotherapy was too small, and thus, too 
underpowered to elicit a difference between single and 
combination therapy. Nevertheless, most patients with 
borderline hypertension, as well as those at stage one 
hypertension, can do well on a single therapy, and thus, 
it may be superfluous to use combination therapy in 
these instances7.

Extrapolated annual cost per patient was higher than 
that reported from a previous study conducted in the 
UK20. Thus, patients in our locale are haplessly faced 
with the reality of paying a higher sum than those in 
the UK with much better health coverage. The cost of 
lowering systolic blood pressure by 1 mm Hg was 
N61.31 (equivalent to $0.17) and amounts to $8.85 per 
annum. In contrast, a similar study reported a much 
higher cost of $33.2721, probably because it included 
direct as well as indirect costs of treatment. Anti-hy-
pertensive drugs belonging to the classes of central-
ly-acting drugs were the most effective and 
cost-effective in reducing systolic blood pressure. Sim-
ilarly, a previous study reported a centrally-acting an-
ti-hypertensive drug as the most cost-effective17. 
Whereas ACE inhibitors reduced diastolic blood pres-
sure better than others, beta-blockers cost the least 
amount and was the most cost-effective in reducing 
diastolic BP. Contrariwise, a previous study conducted 
in Nigeria reported diuretics to be the most cost-effec-
tive, although cost-effectiveness was computed based 
on the proportion of patients who attained a target 
blood pressure control17. Even though long-term com-
pliance with anti-hypertensive treatment was not as-
sessed in this study, the 3-month cost-effective 
analysis indicates that it would be better to adopt 
cost-effective treatment since hypertension is usually 
a chronic ailment20. Circumventing irrational prescrip-
tion of anti-hypertensive drugs would also imply that 
cost-effectiveness be given priority in the preference 
for drug-management of hypertension.

The major limitations of this study were that personal 
income and occupations of patients were not reported. 
Furthermore, likely side-effects of anti-hypertensive 
drugs were not reported and indirect costs of treatment 
were not considered.

Conclusion
Blood pressure improved significantly 3 months fol-

lowing the start of anti-hypertensive drugs. Beta-block-
ers appeared most cost-effective while diuretics as well 
as ACE inhibitors were the least cost-effective. Mono-
therapy costs less per week, but it could not be proved 
from this study that it was more cost-effective than 
combined therapy. Prescription of anti-hypertensive 
drugs should be evidence-based and driven by cost-ef-
fectiveness for the all-inclusive well-being of hyperten-
sive patients.
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