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Abstract

Objectives Cost-benefit analysis is the least reported economic analysis of prevention of mother-
to-child transmission services. In cost-benefit analysis, consumers’ wellbeing is considered from 
their own perspective. This study determined the benefit-cost ratios of prevention of mother-to-
child transmission services in two Nigerian tertiary hospitals.
Methods This was a cross-sectional survey using willingness-to-pay. The study was conducted 
among patients at Ahmadu Bello University Teaching Hospital and the University of Nigeria 
Teaching Hospital. Potential benefit was measured as patients’ willingness-to-pay while cost was 
measured from pharmacists’ perspective. The benefit-cost ratio for each service was obtained as 
the average after 1000 iterations of Monte Carlo simulation in a probabilistic sensitivity analysis.
Key findings A total of 219 patients responded to the questionnaires. Most of the patients were married, 149 
(68.0%). Primary prevention of HIV had the highest ‘yes’ willingness-to-pay response of 152 (69.4%). It also 
had the highest mean willingness-to-pay amount of N7987.42 ± 4542.00, with willingness-to-pay minimum 
(maximum) amounts of N100 (N500 000). Primary prevention of HIV had the highest return-on-investment 
for 15 min of hospital pharmacists’ salary: benefit-cost ratio 19.286 ± 0.170 (95% CI: 18.954 – 19.618).
Conclusion Primary Prevention of HIV had the highest benefit-cost ratio among the six preven-
tion of mother-to-child transmission services. This suggests that healthcare systems will have the 
highest return-on-investment if they asked patients to pay for the service.

Keywords: clinical pharmacists; contingent valuation; cost-benefit analysis; patients’ preferences; prevention of mother-to-child 
transmission; return on investment
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Introduction

Children who are borne by HIV-infected women are at a high risk 
of acquiring the infection themselves. It is estimated that almost 
all the children who are aged 15 years or less (90% of about half 
a million) and who are confirmed to be infected with HIV annu-
ally got the infection through mother-to-child transmission which 
occurs during pregnancy, labour, and delivery or breastfeeding.[1] 
The epidemiology of HIV in children is directly related to that of 
women. In any sexual relationship, the risk of transmission of HIV 
infection from males to females is higher than the reverse[1] by about 
a 24-fold chance of higher transmission.[2] The relationship in the 
similarity of the infectious rate between mothers and their children 
stems from the fact that, without any form of intervention, there 
is a risk of an infant acquiring the virus from an infected mother 
that ranges from 15 to 45%.[2–4] The industrialized nations have a 
relatively lower risk (15–25%) compared to the developing nations 
which have 25–45% probability of infection,[5] such that above 
40% of all live births of children in communities are HIV infected 
in some of the countries.[2] The transmission risk varies at the three 
possible points of infection: the risk is 5–10% during pregnancy, 
15% are infected during labour and delivery, while 5–15 % are in-
fected during breastfeeding.

Several studies have been conducted in both low and middle in-
come as well as developed countries on the economic outcome of dif-
ferent antiretroviral regimens for the prevention of mother to child 
transmission. The outcomes against which the cost-effectiveness of 
alternative interventions was measured are HIV Infections Averted 
(HIA), life expectancy, quality-adjusted life years (QALYs), and daily 
adjusted life years (DALYs).[6]

Of the different economic analysis conducted about prevention of 
mother-to-child transmission (PMTCT) services, the least reported in 
literature is cost-benefit analysis (CBA). In CBA, patients’ wellbeing 
is considered from their own perspective, since utility is measured 
from their preferences. CBA also has the advantage of allowing the 
use of different perspectives of cost and outcomes in the economic 
analysis of interventions. In a UNICEF and Mozambique’s Ministry 
of Health-sponsored study on the CBA of PMTCT, the researchers 
used monetary units to calculate costs, while they measured benefits 
as the deaths averted or the disability-adjusted life years by the use of 
PMTCT services.[7] They however restricted PMTCT service to the 
provision (or otherwise) of infant feeding formula, the conduct of 
HIV counselling and test, as well as the provision of infant prophy-
laxis with nevirapine at birth. A more robust CBA study was con-
ducted in the Republic of Serbia, as the benefits that they considered 
included more aspects of the PMTCT services.[8] According to the 
World Health Organization (WHO), PMTCT is a conglomerate of 
different services, with the four cardinal components being primary 
prevention of HIV in women of reproductive age, the prevention 
of unintended pregnancies in HIV-positive women, the provision of 
therapeutic interventions for the mother and her child during preg-
nancy and delivery, and overall provision of treatment, care and 
support for the mother and her family before, during and after the 
pregnancy.[9]

Pharmacists play a role in the provision of all the PMTCT serv-
ices to patients.[10–12] In the prevention of HIV in women, pharmacists 
provide pharmaceutical services such as counselling on abstinence, 
safe sexual practices, and provision of drug-related preventive strat-
egies like post-exposure prophylaxis. Pharmacists educate HIV-
infected women on family planning programmes involving the use of 
medical and non-medical devices as well as practices. In the last two 
PMTCT services, pharmacists play strategic roles in the provision 

of the right drug regimens to both the mothers and their children, 
and selection and maintenance of safe breastfeeding options. The 
identification of patients’ preferences for the different roles of phar-
macists in PMTCT services is the focus of this study. The benefit of 
interest is the patients’ choices of the roles that pharmacists play in 
PMTCT services, while the prices of the services, considering the 
pharmacists’ income, were the costs of interest in this study. Thus, 
this study was conducted to determine the benefit-cost ratios (BCRs) 
of the PMTCT services in two Nigerian tertiary health institutions. 
The specific research question was to identify the return on invest-
ment for the PMTCT services among patients in the two hospitals, 
with the cost determined from the Pharmacists’ perspective.

Methods

Study design
This was a cross-sectional survey using the willingness to pay (WTP) 
strategy of contingent valuation to determine the benefits that pa-
tients attach to the different PMTCT services, measured as the return 
on investment on Pharmacists’ earnings.

Study settings and participants
The study was conducted among patients at Ahmadu Bello University 
Teaching Hospital (ABUTH), Zaria, Kaduna State, and University of 
Nigeria Teaching Hospital (UNTH), Enugu, Enugu State. The two 
hospitals were purposively selected for being the first teaching hos-
pitals in their respective geopolitical zones in Nigeria. They were also 
the first hospitals in their zones to start HIV treatment and care, thus 
having the largest number of patients. Both hospitals have about 
2500 patients each, with the total enrolled for PMTCT at every time 
being about 150.

All the PMTCT patients of the two hospitals who provided oral 
consent to participate in the study and met the eligibility criteria 
were included in the study. It was required that the patients should 
have enrolled into the PMTCT clinic at any stage of the PMTCT 
programme: pregnancy or post-partum. Patients recruitment and 
data collection were simultaneously conducted for three months 
in 2018, from January to March. They were approached on their 
clinic days while waiting for their physical assessment at the waiting 
rooms. Four and seven patients in ABUTH and UNTH, respectively, 
declined to participate in this study, all of whom gave excuse of not 
having the time to spare for the study.

Study instrument
A structured WTP questionnaire was designed for this study. The first 
section of the questionnaire documented some basic socio-economic 
characteristics of the respondents. The second section contained 
the WTP questions for the four PMTCT services, viz. primary pre-
vention of HIV in women of reproductive age, prevention of un-
wanted pregnancies in HIV-positive women, follow-up treatment 
and support for the pregnant HIV-positive women, and therapeutic 
intervention around delivery for the women and their families. Two 
additional services related to the PMTCT were also evaluated. The 
first was patients’ responses for paying for the PMTCT drugs alone, 
while the second was their responses for paying for specialized clin-
ical pharmacy services throughout the PMTCT programme. For 
each service, the WTP questions sough to know patients’ WTP for 
the services and the exact amounts that they would want to pay for 
the service using a payment card. The instrument had earlier been 
piloted among patients in a Nigerian hospital.[13]
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Benefit estimate
WTP for each of the service was used in estimating the potential 
benefits of the service to the patients. The WTP was elicited using 
the questionnaire and a payment card that were interviewer-
administered. To commence the study, the concept of the study 
was introduced to the respondents, after which informed consent 
was obtained from those that agreed to participate in the study. 
The meaning of the concept of WTP was fully explained to them. 
Thereafter, they were requested to ensure that the responses were as 
truthful as possible, providing real-life prices based on the realities 
of their income. Because of the nature of this study, periodic guide 
was provided to the respondents to ensure that the responses that 
they provided were true reflections of their economic circumstances.

It took about 10 min for each respondent to complete the ques-
tionnaire, after which the completed questionnaires were inserted 
into a brown envelop. The questionnaire completion was done on 
isolated tables with the permission of the hospital management, to 
ensure that there was no form of communication during the provi-
sion of the responses. Each patient was provided a bottle of water at 
the end of the session.

Data analysis
The completed questionnaires were coded into Microsoft Excel 
(2016) and cleared of errors. The responses to the WTP were re-
ported as frequencies and percentages, while their WTP amounts 
were reported as means, standard error of means, and minimum/
maximum. Whereas chi-square test was used to compare categorical 
data between the hospitals, independent t-test was used to compare 
the difference in the means of their continuous variables. In com-
puting the BCR of each service, the Nigerian hospital pharmacists’ 
perspective was considered.

Cost estimation
The costs of the services were estimated using triangulation estima-
tion as utilized in a CBA study that considered pharmacists’ perspec-
tive.[14] With the assumption that it will take a pharmacist 15 min to 
provide each service including the provision of appropriate pharma-
ceuticals, the prevailing salaries of the Director of Pharmaceutical 
Services (the most senior pharmacist in the hospital) and Pharmacist 
I (the starting point for pharmacists) as at 2018 were taken to be the 
maximum and minimum salaries respectively. The benefit that the 
patients accorded to each service was measured as the amount that 
the patients were willing to pay for 15 min of the Pharmacist’s time 
to provide the particular PMTCT service.

Benefit-cost ratio estimation
The BCR for each service was then obtained as the mean (95% con-
fidence interval) after 1000 iterations of Monte Carlo simulation that 
was used to remove the uncertainties in both variables (costs and 
benefits) in a probabilistic sensitivity analysis (PSA). Thus, a point es-
timate was randomly selected from the distribution that was obtained 
from the PSA. All prices and costs were obtained in Naira which 
was equivalent to $360 as at the time that the study was conducted 
(January–March 2018). For all the statistical analysis, two-tailed as-
sociations were considered with the significance level set at P < 0.05.

Ethical consideration
The protocol used in this study was approved by the Health 
Research and Ethics Committees of the two study sites. Anonymity 

was observed in the data collection and report of the findings of this 
study.

Results

Sociodemographic characteristics
A total of 219 patients responded to the questionnaires, with UNTH 
contributing 120. Most of the patients were married, 149 (68.0%), 
with majority of all the patients, 146 (66.7%), declaring that their 
income was not sufficient to meet their needs. Table 1 contains the 
sociodemographic characteristics of the patients.

Willingness to pay choices for the prevention of 
mother-to-child transmission services
Primary prevention of HIV had the highest ‘yes’ WTP response of 
152 (69.4%) from the 219 patients. This was followed by specialized 
clinical pharmacy services, then therapeutic interventions around de-
livery, follow-up treatment and support for the women, and PMTCT 
drugs alone: 115 (52.2%), 113 (51.6%), 110 (50.2%), 110 (50.2%), 
and 100 (45.7%), respectively. The difference in the responses be-
tween patients of both hospitals was significant for primary preven-
tion of HIV (P = 0.02) and prevention of unintended pregnancy (P 
≤ 0.0001).

Patients’ willingness to pay amounts
Primary prevention of HIV had the highest mean WTP amount 
of 7987.42, with WTP minimum (maximum) amounts of N100 
(N500 000). The least mean WTP amount was declared for special-
ized clinical pharmacy services: 408.02. In Table 2, the mean WTP 
amounts for the respondents in both hospitals are presented.

Benefit-cost ratios of patients’ willingness to 
pay choices from Nigerian hospital pharmacists’ 
perspective
Primary prevention of HIV had the highest return on investment 
for 15 min of Nigerian hospital pharmacists’ monthly income: BCR 
19.286  ± 0.170 (95 % CI: 18.954  – 19.618). Specialized clinical 
pharmacy service had the least return on investment, with BCR 
0.996 ± 0.008 (95 % CI: 0.980 – 1.013). The BCR of all PMTCT 
services based on the Nigerian hospital pharmacists’ perspective are 
shown in Table 3.

Discussion

This study determined the benefit that patients accorded to PMTCT 
services and the return on investment for healthcare providers based 
on the hospital pharmacists’ perspective. It was conducted among 
PMTCT patients in one tertiary hospital each in the Northern and 
Southern parts of Nigeria.

The majority of the mothers reported that their income was not 
sufficient to meet their needs. Most of the mothers expressed a ‘yes’ 
WTP response for Primary Prevention of HIV, with the propor-
tion being more than the positive WTP response for other PMTCT 
services. Whereas Primary Prevention of HIV had the highest BCR 
value for 15 min of Nigerian hospital pharmacists’ monthly income, 
Specialized Clinical Pharmacy Service had the least BCR value, ac-
cording to the mothers who responded to the questions on WTP for 
the PMTCT services.
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The BCR of all the PMTCT services were determined from the 
Nigerian hospital pharmacists’ perspective. Primary Prevention 
of HIV having the highest BCR means that investing in Primary 
Prevention of HIV will give the highest return on investment (up to 
1900%) of all the PMTCT services. In other words, if the hospital 
should invest one on a pharmacist to spend 15 min on providing the 
service on the PMTCT patients, the hospital will get N19 in return. 
However, Specialized Clinical Pharmacy Service had the least BCR 
of the six services that were evaluated.

The sociodemographic characteristics that were identified in this 
study are similar to those that have been reported among PMTCT 

patients in different studies. Just as there were more married and 
middle-aged women in this study, a study in Nigeria by Mamudu 
recorded that their respondents were also majorly married.[15] The 
distribution of age and marital status is also corroborated by a 
Malawian study.[16] However, most of the respondents in the latter 
study, a willingness-to-accept (WTA)-WTP study similar to the pre-
sent, reported a lower monthly household income. Nevertheless, the 
majority of the respondents in this study stated that their income was 
not sufficient to meet their needs. Several factors could contribute 
to the report of insufficient income. One reason is that many of the 
respondents earned less than the national minimum wage of Nigeria.

Table 2 Willingness to pay amounts of patients in both hospitals

PMTCT service ABUTH UNTH Total P-value

Mean (SEM) Min (Max) Mean (SEM Min (Max) Mean (SEM) Min (Max)

Primary prevention of HIV 10867.74 (8047.09) 100 (500 000) 6067.20 (5369.45) 200 (500 000) 7987.42 (4542.00) 100 (500 000) 0.502
Prevention of unintended  

pregnancy in HIV  
positive women

1860.53 (626.45) 100 (20 000) 532.05 (27.68) 100 (1500) 986.85 (221.66) 100 (20 000) ≤0.0001*

Follow up treatment and  
support for HIV positive  
pregnant women

4453.85 (503.45) 100 (10 000) 3754.24 (268.22) 500 (8500) 4081.98 (276.27) 100 (10 000) ≤0.0001*

Therapeutic intervention  
around delivery

5258.49 (500.30) 100 (10 000) 3877.05 (247.61) 300 (9000) 4519.30 (274.17) 100 (10 000) ≤0.0001*

PMTCT drugs only 4331.91 (609.73) 200 (20 000) 3094.44 (213.84) 200 (7000) 3670.30 (310.40) 200 (20 000) ≤0.0001*
Specialized clinical  

pharmacy services
648.57 (200.96) 40 (10 000) 232.09 (28.29) 50 (1000) 408.02 (88.06) 40 (10 000) 0.024*

*Significant at P < 0.05.

Table 1 Sociodemographic characteristics of the patients in both hospitals

Characteristics ABUTH (N = 99) UNTH (N = 120) Total (N = 219) P-values

n (%)

Age (Years)
 18–30 29 (29.3) 44 (36.7) 73 (33.3) ≤0.0001*
 31–40 36 (36.4) 58 (48.3) 94 (42.9)  
 41–50 18 (18.2) 15 (12.5) 33 (15.1)  
 51–60 12 (12.1) 3 (2.5) 15 (6.8)  
 61–70 4 (4.0) 0 (0.0) 4 (1.8)  
 Mean (SD) 38.1 (11.3) 34.6 (7.1) 36.2 (9.3) 0.01*
Marital status
 Single 16 (16.2) 19 (15.8) 35 (16.0) ≤0.0001*
 Married 57 (57.6) 92 (76.7) 149 (68.0)  
 Separated 2 (2.0) 1 (0.8) 3 (1.4)  
 Divorced 7 (7.1) 1 (0.8) 8 (3.7)  
 Widowed 17 (17.2) 7 (5.8) 24 (11.0)  
Satisfaction with income    0.11
 Not sufficient 65 (65.7) 81 (67.5) 146 (66.7)  
 Meets the need 29 (29.3) 25 (20.8) 54 (24.7)  
 Allows for savings 5 (5.1) 14 (11.7) 19 (8.7)  
Health status    0.11
 Very good 53 (53.5) 43 (35.8) 96 (43.8)  
 Good 40 (40.4) 67 (55.8) 107 (48.9)  
 Fair 5 (5.1) 8 (6.7) 13 (5.9)  
 Bad 1 (1.0) 1 (0.8) 2 (0.9)  
 Very bad 0 (0.0) 1 (0.8) 1 (0.5)  
Health insurance    0.03*
 No 71 (71.7) 101 (84.2) 172 (78.5)  
 Yes 28 (28.3) 19 (15.8) 47 (21.5)  

*Significant at P < 0.05.
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This is the first work that analyzed the CBA of individual compo-
nents of PMTCT services in any hospital. The present works on CBA 
for PMTCT services evaluated only routine and voluntary tests for 
HIV of pregnant women. In an updated report on the CBA of PMTCT 
in Serbia, it was reported that the additional benefit of detecting a 
mother’s HIV status was such that one diagnosis of a mother saved 
€34 977.[8] Alarid-Escudero et al. conducted a study among migrants 
in Central America on the CBA of three HIV prevention interventions, 
which included voluntary counselling and testing, treatment of sexu-
ally transmitted infections, and condom distribution. They reported a 
return of between 2 and 131 per dollar invested.[17] In a study in France 
that analyzed the CBA of HIV programmes in Argentina, Lavadenz 
et al. reported that the BCR of HIV interventions was 1.03.[18]

It is noted that a limitation of this study is that cost-benefit ana-
lysis was conducted in this study using return-on-investment as the 
measure of BCR. The limitation stems from the fact that return-on-
investment is not a complete economic evaluation.[19] That notwith-
standing, it is appropriate in determining consumers’ preferences to 
public services, including healthcare services. Although the study 
was conducted in Nigeria, thus limiting the generalizability of its 
findings to other settings, there is the possibility of extrapolating the 
results to other developing countries that do not fund HIV treatment 
from public purse. The developed nations who provide funds to the 
low and middle income countries will also find the results useful in 
determining the PMTCT service to deploy more efforts.

Conclusion

Primary prevention of HIV was found to have the highest benefit-
cost ratio among the six PMTCT services that were considered in 
this study. This suggests that healthcare systems will have the highest 
return on investment if they asked patients to pay for the service, 
if provided by hospital clinical pharmacists. The study is novel in 
the pharmacoeconomic evaluation of PMTCT services, being the 
first study to determine the CBA of PMTCT-related services as inde-
pendent competing alternatives. Other studies lumped up the serv-
ices as one, but those were just for the WTP. This study has thus set 
a template to be used, if and when the government is ever to charge 
PMTCT patients for any of the services.
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