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Background: Nigeria piloted decentralized facility financing (DFF) and performance-based financing (PBF) 
programs under the Nigeria State Health Investment Project (NSHIP), funded by the World Bank. It aimed 
to increase the utilization and quality of MCH services. Although many low- and middle-income countries 
have launched or piloted DFF and/or PBF like programs and conducted impact evaluation, very few studies 
related DFF or PBF’s impact to its cost.  This study evaluates the incremental cost-effectiveness ratios (ICERs) 
of facilities with DFF or PBF compared to comparably funded health facilities without it. 
Methods: This study used a quasi-experimental research design. Local government areas (LGAs) in 
the three states under NSHIP were randomly assigned to the PBF group, where health facilities received 
payments based on their performance, and to the DFF group, where payments were not tied to performance. 
An additional three states served as the control group without additional funding. Reflecting the health 
system perspective, incremental financial costs were assessed for program implementation and verification, 
consumables, and donor supervision. Net effectiveness on coverage and quality were assessed through 
difference-in-differences calculations between baseline and endline facility and household surveys.  The 
Lives Saved Tool and literature were used to convert statistically significant coverage changes to lives saved 
and quality-adjusted life years (QALYs) gained.
Results: Compared to the control group the incremental costs of DFF and PBF were $45.2 million and 
$87.3 million in 2015 US dollars, respectively. In comparison to the control group, DFF had a major impact 
on Bacillus Calmette–Guérin (BCG) and diphtheria, pertussis and tetanus (DPT)], increasing their coverage 
by 13.4% (P<0.001) and 9.7% (P<0.05), respectively while PBF increased the rate of skilled birth attendance 
(SBA) by 9.1% (P<0.05), and use of modern contraceptives by 5.7% (P<0.05). Overall, the quality of care 
was also improved under the DFF and PBF when compared to the control group. Compared to the control 
group, DFF and PBF were estimated to save 756 and 1,679 lives per year respectively, with 17,878 and 
39,605 QALYs gained. The corresponding ICERs of the DFF and PBF program were $904 and $787 per 
QALY gained based on the coverage impacts alone.  Combined with the improvement of quality of care, the 
ICERs of the DFF and PBF program were reduced to $224 and $296 per QALY gained when compared to 
the control group, respectively. 
Conclusions: Compared to the control group, Nigeria’s DFF [ICER of $224 per QALY gained or 8.4% of 
gross domestic product (GDP) per capita] and PBF (ICER of $296 per QALY gained or 11.1% of GDP per 
capita) program proved cost-effective by the standard of 1.5 times GDP per capita in Nigeria. Whereas PBF 
is nearly twice as expensive as DFF, it saves many more years of life as compared to DFF during the same 
period—PBF is more effective than DFF and DFF more efficient than PBF. These results hold both with 
and without incorporating quality improvements and suggest that DFF and PBF are among the cost-effective 
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Introduction

Over the last decade, Nigeria has made limited improvement 
in maternal and child health despite impressive economic 
growth. The key maternal and child health indicators 
have stalled since 2003, with some recent progress seen in 
immunization coverage. Taking skilled birth attendance 
(SBA) as an example, the national coverage was 41.8% in 
2003. In 2013, the coverage slightly declined to 38.1% (1). 
A similar pattern was observed for other indicators such 
as contraceptive use, antenatal care, and postnatal care. 
Partially due to the underuse of essential maternal and child 
health services (MCH), infant and maternal mortality rates 
are relatively high in Nigeria when compared to countries 
with a similar economic status as Nigeria. In 2013, the infant 
mortality rate was estimated at 73.3 per 1,000 live births, 
while the maternal mortality rate was 576 per 100,000 live 
births (2).

The underuse of essential MCH services reflects the 
inefficient health service delivery system in Nigeria. 
Shortage of financial resources and lack of adequate and 
motivated staff are among the top reasons for the lower 
performance of the health system (3). It was reported that the 
majority of government budget for health in Nigeria was 
used for salary, leaving little money for drugs and supplies. 
Low quality of care (QoC) is another major complaint at 
health facilities (4). Many health facilities do not have basic 
drugs in stock, and a substantial proportion of patients were 
dissatisfied with the services in public health facilities (5). 

Recognizing potential barriers for efficient delivery of 
health services, Nigeria has developed various strategies to 
improve MCH services. Strengthening the primary health 
care delivery system, particularly at the local government 
level (LGA), was regarded as the major intervention for 
improving primary service delivery (6). In Nigeria, two 
packages have been implemented in various levels. The 
Minimum Package of Activities (MPA), which contains 
27 preventive and curative health services, are for the 
community and health center level, and the Complementary 

Package of Activities (CPA) with 22 services, have been 
implemented at the first level hospitals. At the global 
level, performance-based financing (PBF), where financial 
incentives are tied to performance, has been carried out 
in many low resource settings to address and promote 
use and quality of MCH services (7). Although results are 
quite mixed (8), they generally point to a positive impact 
on utilization and quality of key MCH services, including 
antenatal care, institutional delivery, postnatal care, and use 
of modern contraceptives. A recent review of QoC under 
PBF also shows favorable results, particularly on structural 
quality (9). PBF can not only help alleviate financial 
constraints at health facilities, but more importantly, it 
stimulates providers’ behavior changes and strengthens 
accountability and transparency, and catalyzes system-wide 
changes (10). Studies also show positive impact of programs 
that provide financial resources to health providers without 
being tied to performance on improvement of use of MCH 
services—this would be the decentralized facility financing 
(DFF) approach (11). In Nigeria, the DFF program also 
shares many similarities as the PBF program. For instance, 
the LGA level internal performance contracting was the 
same between the two programs; this provided, in the DFF 
arm, regular and high-quality coaching and the application 
of the same quantified quality checklist as in the PBF arm. 
Additionally, the DFF facilities also got contracts with 
certain autonomy of using decentralized funding for locally 
determined needs, such as drug procurement.

In recognition of potential benefits of PBF and DFF 
programs on MCH services, the Government of Nigeria, 
with funding from the World Bank, launched a PBF and a 
DFF program under the Nigeria State Health Investment 
Project (NSHIP) (12). The program was first pre-piloted 
in three LGAs starting in December 2011. In 2013, LGAs 
in three states from different geopolitical zones, Ondo in 
the Southwest, Adamawa in the Northeast, and Nasarawa 
in the Northcentral, were randomized into two groups: 
PBF and DFF arms. During 2014–2015, a total of 27 LGAs 
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implemented the PBF program, 9 in Ondo, 11 in Adamawa, 
and 7 in Nasarawa. The health facilities in the remaining 
LGAs in the same state received 50% of the amount 
received by PBF facilities, adjusted for population coverage, 
under the DFF group. 

As of October 2017, the completion of the endline 
household survey, the DFF and PBF has been implemented 
for about 3 years (estimated as 2.8 years). Both donors and 
the government are keen on understanding the cost and 
effectiveness of such a big investment. To understand the 
cost-effectiveness of the PBF program, as well as DFF, this 
study combines administrative data on costs and results 
from the impact evaluation, providing empirical evidence 
on the cost-effectiveness of both programs. 

We present the following article in accordance with the 
CHEERS reporting checklist (available at https://dx.doi.
org/10.21037/jhmhp-20-82).

Methods

Research design

The NSHIP project was implemented using a quasi-
experimental research design in three states in Nigeria: 
Adamawa, Nasarawa, and Ondo. LGAs within each state 
were randomized to be included in the PBF or DFF groups. 
Public health facilities under the PBF received payment 
based on quality and quantity of health services provided. 
Those under DFF received a fixed amount of financial 
payment tied to eligible expenditures, but without any 
conditions. Besides additional funding, both DFF and PBF 
facilities received external supervision of service delivery, 
and enjoyed autonomy and decentralized financing that 
provided health facilities certain authorities to use the 
received funding, with community engagement in how 
those funds are spent. Three states were also selected as 
controls: Taraba, Benue, Ogun. This selection was based 
on their similarity of observable characteristics to the three 
NSHIP states. Health facilities in these three control states 
received no financial support from the NSHIP project. 

Incremental cost assessment

This cost-effectiveness analysis (CEA) was conducted from 
a health system perspective in order to provide practical 
recommendations for key stakeholders. For the similar 
reasons, this analysis examined financial costs rather than 
economic costs. In this CEA, we focused on the incremental 

cost incurred in PBF and DFF groups, compared to the 
control group. Thus, for the cost analysis, the additional 
costs that we included were: (I) implementation costs, 
and (II) World Bank headquarters’ cost for designing, 
implementing and monitoring the program. Costs of 
consumables (e.g., drugs and supplies) due to increased 
services were partially subsidized through PBF or DFF. 
Health facilities that incurred high volume of services due 
to PBF or DFF used funding received from the programs to 
purchase drugs and supplies. To avoid double counting, we 
excluded costs of consumables from the analysis. 

Program costs ,  which encapsulated the cost  of 
administration of the project (e.g., costs of operations, 
capacity building, verification, and monitoring and 
evaluation) and incentive payments, were obtained from the 
World Bank Nigeria office. The World Bank headquarters’ 
costs were obtained from the World Bank headquarters.  
As it was hard to break down the headquarters’ costs by 
program, they were allocated to the PBF and DFF groups 
in proportion to the program costs. To account for the 
difference in population size among the three PBF groups, 
the program costs and World Bank headquarters’ costs 
were rescaled by population size and calculated as costs per 
capita.  All costs were measured in US 2015 dollars, and a 
discount rate of 3% was applied. 

Incremental effectiveness assessment 

Estimate improvement of utilization of health services
To assess the impact of DFF and PBF on key maternal 
and child health indicators, household surveys were 
conducted prior to and after the implementation of DFF 
and PBF in February-April of 2014 and August-October 
of 2017, respectively. About 9,000 households with women 
who had had at least one birth within two years prior 
to the survey were selected. The indicators included in 
the surveys were coverage of services for antenatal care 
(ANC), iron supplementation, postnatal care (PNC), SBA, 
immunization, modern contraceptive use (FP), and children 
using insecticide-treated bed nets (ITN). 

An impact evaluation was conducted by the World 
Bank using a difference-in-differences (DID) approach, 
which compares the changes from baseline to endline in 
NSHIP states to the same change in the control states, to 
examine the effect of DFF and PBF on coverage of key 
MCH services and their quality, based on household and 
health facility surveys (12). The DID analysis adjusted for 
the baseline differences among the three groups such that 
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NSHIP states would be compared to the control states at 
the baseline (13). From the household survey, the following 
services were included: ANC, PNC, SBA, children using 
an ITN, FP, iron supplementation, and immunizations. 
However, data on curative services and HIV/AIDS services 
were not disaggregated in a way that could be converted 
to coverage at the household level for LiST (See the 
description in the section of modelling outcomes) to model 
their impact. Thus, these two services were excluded from 
the analysis. 

Estimate improvement of quality of health services
Two health-facility surveys covering 786 representative 
health facilities were conducted at the same time as the 
household surveys. For this study, the health-facility survey 
provided information on service-specific quality measures 
for the following services: immunization, FP, SBA, and 
ANC, and curative care for under age 5. 

The health-facility survey included many questions 
regarding the QoC for maternal and health services (e.g., 
ANC). There were 17, 36, 22, 19, and 20 items used to 
measure the QoC for immunization, ANC, maternity 
services, FP, and curative care for children under age 5, 
respectively. Among these, ANC and curative care were 
measured using the direct observation approach, which 
examined the appropriateness of following dimensions: (I) 
medical history collection; (II) physical examination, (III) 
lab tests; (IV) notice of danger signs, and so on. The QoC 
of immunization was focused on the appropriateness of 
cold chain maintenance, storage of vaccine, and vaccination 
delivery. The QoC of maternal services concentrated on the 
availability of essential equipment, training of personnel, 
and presence of follow-up or referral systems for patients. 
Each question had answers of “Yes” and “No” that was 
coded as 1 and 0 respectively. We generated raw scores on 
QoC for each service by summing the score of individual 
items, and then divided the raw score by the number of 
items that each service has to rescale the score to between 
0 and 1. To quantify the impact of QoC on potential 
health benefits from that care, we consulted with an expert 
panel in September 2018. The expert panel consisted of 
10 experts, who had least 3 years of experience on public 
health or clinical medicine and were familiar with health 
systems in Nigeria at the state or federal levels. The experts 
were asked on what share of the potential impact that each 
service could achieve if the QoC was 50%. We then fitted 
a quadratic curve and generated a health-effect index, 
using the same approach as the one applied in Zambia and 

Zimbabwe (11,14).

Modelling outcomes by combining utilization and 
quality improvement
We generated an effective coverage for each service by 
multiplying the health-effect index by the coverage of 
corresponding services, and it fed into the Lives Saved Tool 
(LiST), which converts the coverage of health services to 
the number of lives saved (15-18). LiST has been widely 
used to estimate MCH outcomes (mortality) with good 
validity (19). However, the shortcomings of LiST are that 
not all MCH could be modelled, nor can it implement 
probabilistic sensitivity analyses and model the impact on 
morbidity. 

To model the impact of DFF and PBF, we used key 
parameters preloaded into LiST for Nigeria and adjusted 
the population size to that covered by PBF. With the change 
of effective coverage of key maternal and child services, 
LiST estimated the number of lives saved from improved 
services. We then converted this into quality-adjusted life 
years (QALYs) applying the formula for fatal cases (20) 
considering Nigeria’s life expectancy and disease burden  
(21,22). The life expectancy for pregnant women and 
children under age 5 in Nigeria was estimated to be 45.50 
and 58.65 years old (21). Using a discount rate of 3%, 
QALYs lost per maternal death was estimated to be 21.49. 
Similarly, the QALYs lost per death for a child under age 5 
was estimated to be 23.89.  We estimated total QALYs gained 
by multiplying the number of cases saved by QALYs gained 
per case. As LiST estimates the impact by years, we first 
quantified lives saved and QALYs gained for two years, and 
then extrapolated to 2.8 years, which is the duration of DFF 
and PBF implementation before the mid-term evaluation. 

To estimate the aggregate impact of NSHIP, we 
combined the QALYs gained from DFF and PBF groups 
together and adjusted for the population difference. 
Similarly, both costs and QALYs gained were rescaled 
by the population size when quantifying costs and health 
benefits of NSHIP. 

Cost-effectiveness analysis and sensitivity analysis

After estimating incremental costs and effectiveness per 
capita, we then generated the incremental cost-effectiveness 
ratio (ICER) for DFF, PBF, and NSHIP as a whole under 
two scenarios: one without quality improvement and the 
other with it. 

The sensitivity analysis was focused on the relative 
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importance of QoC over that of the coverage of services. 
As mentioned in the section on measuring QoC of health 
services, we generated scores on QoC for each of the key 
MCH services, used the expert panel to quantify the impact 
of QoC on potential benefits of the services, and created 
the index of quality-adjusted coverage. This approach was 
applied in a previous study. In this study, when we applied 
the index of quality-adjusted coverage, the underlying 
assumption was that the impact from an additional 1% 
increase in QoC was equivalent to that from a 1% increase 
in coverage of the health service. In the sensitivity analysis, 
we generated a scenario where the impact from a 2% 
increase in QoC was equivalent to that from a 1% increase 
in coverage. 

While there has been much debate over thresholds 
of cost-effectiveness analysis (23-25), a study examining 
returns on investment specific to MCH valued a healthy 
life year as 1.5 times GDP per capita (16). In this study, we 
used this number as the threshold to interpret the ICERs. 
In 2015, GDP/capita was $2,655 in Nigeria (26), and thus 
the threshold was estimated at $3,983. Interventions with 
ICERs smaller than the threshold were regarded as cost-
effective.

Ethical statement

This study used the secondary data to perform the analysis. 
Ethical approval is not applicable. 

Results

Over the 2.8 years of the project, a total of USD 132.87 million  
(129.3 million in 2015 USD) costs were used for operating 
the PBF and DFF programs. USD 55.01 million (53.5 million  
in 2015 USD) were spent as incentive payments to PBF 
facilities, while USD 27.50 million (26.8 million in 2015 
USD) were for DFF facilities (50% of incentive payment 
for PBF), and the rest of USD 50.36 million (49.0 million in 
2015 USD) were for the incentives to the governments and 
operation costs of the program, including technical assistance, 
payments to LGAs, state disbursement linked indicators 
(DLIs), monitoring and evaluation, and so on (Figure 1). 

Among the incentive payments to PBF health facilities, 
family planning, institutional delivery, curative consultation, 
HIV/AIDS services, household visits, and vaccination 
shared the largest portion of incentives, representing 19%, 
17%, 12%, 10%, 9%, and 9%, respectively (Figure 2). With 
the large amount of funding spent on family planning and 

Composition of the total spending on the PBF and DFF
programs from 2014-2017

Composition of payments to PBF and 
DFF programs, LGA PHCs and HMBs

Others (PPF and DSF)
1.6%

FMOH
4.3%NPHCDA

7.7%

SPHCDA
7.2%

LGA and State
DLIs

15.8%

Payments to PBF
and DFF HFs, LGA
PHCs and HMBs

63.5%

Health systems management
and governance
strenghtening

36.5%
PBF payments

42.3%

DFF payments
21.2%

Figure 1 NSHIP disbursements of funding by component. (A) Composition of the total spending on the PBF and DFF programs from 
2014–2017; (B) composition of payments to PBF and DFF programs, LGA PHCs and HMBs. The disbursement shown in the figure 
applied to both PBF and DFF arms. NSHIP, Nigeria State Health Investment Project; SPHCDA, State primary care development agency; 
LGA, Local Government Area; DLIs, Disbursement linked indicators; NPHCDA, National primary care development agency; FMOH, 
Federal Ministry of Health; PPF, Project preparation facility; DSF, Debt Sustainability Framework; DFF, Decentralized facility financing; 
PBF, Performance-based financing; HFs, Health facilities; PHCs, Primary health centers; HMBs, Health Management Boards.
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institutional delivery, these two services are expected to be 
improved in the PBF facilities. 

The World Bank headquarters costs for supervising 
and planning the program was estimated to be USD  
3.03 million (USD 3.06 million in 2015 US dollars). 

Compared to the control group, the incremental costs of 
DFF and PBF were estimated at US$45.2 million (US$2.85 
per capita per year) and US$87.3 million (USD$5.49 per 
capita per year) in 2015 US dollars, respectively, after 
adjusting for population. These costs did not include 
the cost of the consumables because most of the cost of 
consumables was covered by the incentive payments under 
PBF or additional payments under DFF received by the 
health facilities. 

Table 1 shows coverage of the key maternal health 
services at baseline and endline from the household 
surveys. A statistically significant difference was found 
in Bacillus Calmette–Guérin (BCG) vaccination when 
comparing NSHIP to control facilities (9.41%). PBF 
improved SBA, and modern contraception use by 9.1% 
and 5.7%, respectively, when compared to control group, 
and the effect was statistically significant. DFF had a major 
impact on vaccinations, compared to control facilities. 
The coverage of BCG and DPT improved by 9.73%. 

Compared to DFF, PBF facilities improved the use of iron 
supplementations (7.31%), skilled birth attendance (11.0%), 
but had a worse impact on coverage of BCGs, DPT, and 
Haemophilus influenzae type B (HiB) vaccines.

Compared to the coverage of health services, the impact 
of PBF, DFF, and NSHIP on QoC was more noticeable. 
Compared to control facilities, PBF had a positive impact 
on the QoC in vaccinations (24.6%), family planning 
(36.1%), and SBA (34.6%), while DFF improved the quality 
of all services. Combining PBF and DFF, it showed positive 
impact of NSHIP on the QoC for all five services. However, 
there was no statistically significant impact on QoC 
between the DFF and PBF groups, which was somewhat 
expected because both programs used similar instruments 
for measuring and validating QoC in health facilities, and 
providing coaching and feedback to them based on these 
metrics.

Without including QoC in the analysis, the DFF and 
PBF program resulted in saving 2,115 and 4,700 lives 
compared to the control group from the 5.67 million 
population in the PBF group (Table 2). The majority of lives 
saved were children under the age of 5. After the quality 
adjustment, the number of lives saved increased by four 
times (8,537) in DFF, and almost tripled (12,488) in PBF 

Malarial prevention, 
$1,295,816, 2%

Growth monitoring, 
$2,382,694, 4%

TB test/treatment, 
$755,457, 1%

Household visit, 
$5,133,171, 9% Curative consultation, 

$6,393,242, 12%

Referral, $329,324, 1%

Surgery, $3,035,182, 
6%

Delivery, $9,245,770, 
17%

HIV/STD service, 
$5,406,626, 10%

Family planning, 
S10,420,723, 19%

Inpatient care, 
$1,752,422, 3%

Postnatal care, 
$924,315, 2%Antenatal care, 

$2,825,305, 5%

Vaccination 
$5,106,761, 9%

Figure 2 Distribution of incentive payments.
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Table 1 Impact of PBF, DFF and NSHIP on the coverage and quality of key maternal and child health services

Baseline (%) Endline (%) Difference in difference (%)

Control NSHIP PBF DFF Control NSHIP PBF DFF
NSHIP vs. 

control
PBF vs. 
control

DFF vs. 
control

PBF vs. 
DFF

Coverage of health services

Iron supplementation 65.2 75.4 73.7 77.3 66.1 75.6 77.4 73.8 −0.7 2.8 −4.4 7.3*

Skilled birth attendance 64.1 57.7 53.0 62.7 71.3 69.3 69.4 69.3 4.4 9.13* −0.6 11.0***

Postnatal care 27.3 31.7 29.2 34.4 30.3 32.0 30.3 34.0 −2.7 −1.9 −3.4 5.5

Children (U5) slept under ITN 46.1 44.8 47.2 42.3 65.2 64.9 65.4 64.6 1.0 −0.9 3.2 −5.6

BCG 67.0 65.2 71.1 59.1 75.8 83.4 85.3 81.3 9.41*** 5.3 13.4*** −6.9**

DPT 51.8 49.2 55.1 42.9 72.9 72.0 70.4 73.7 1.7 −5.9 9.73* −12.7***

HIB 38.4 38.6 43.2 33.7 58.3 57.8 56.2 60.2 −0.6 −6.9 6.6 −9.3*

Measles 36.4 37.8 41.7 33.6 39.3 42.8 44.8 40.9 2.2 0.3 4.4 −1.5

4 or more ANC visits 46.8 51.8 51.1 52.6 53.2 54.6 53.7 55.5 −3.6 −3.8 −3.5 −2.5

Modern contraceptive use 20.4 16.9 17.6 16.1   23.8 24.8 26.7 22.8   4.5 5.67* 3.3 2.1

Quality of care of health services†

Vaccination 36.3 32.9 33.8 32.0 40.4 60.2 62.5 58.2 23.2*** 24.6*** 22.1*** 2.5

Family planning 35.3 25.1 27.3 22.9 36.1 57.8 64.2 51.5 31.9*** 36.1*** 27.8*** 8.3

Skilled birth attendance 44.9 42.9 42.9 42.9 45.5 74.7 78.1 71.5 31.2*** 34.6*** 28.0** 6.6

Antenatal care 63.9 53.0 55.9 50.3 43.0 47.0 46.3 48.0 14.9* 11.3 18.6* −7.3

Curative care for under 5 41.9 45.1 46.7 43.1 39.5 54.6 52.9 55.9 12.0* 8.7 15.3* −6.6
†, quality of care for each service were estimated based on combined raw scores from relevant items from balance score card, and the 
raw scores were then re-scaled into values between 0% through100%. *P<0.10, **P<0.05, ***P<0.01. PBF, performance-based financing; 
DFF, decentralized facility financing; NSHIP, Nigeria State Health Investment Project; U5, under age 5; ITN denotes insecticide-treated 
bed nets; BCG, Bacillus Calmette–Guérin vaccine; DPT, diphtheria, pertussis, and tetanus vaccine; HiB, Haemophilus influenzae type B 
vaccine; ANC, antenatal care.

compared to the control group (Table 2).
When converting lives saved to QALYs gained, it shows 

that DFF and PBF, compared to control facilities, saved 
50,059 QALYs and 110,896 QALYs, respectively (Table 3)  
without quality adjustment. These were equivalent to 
gaining 0.0088 QALYs and 0.0195 QALYs per capita. The 
number of QALYs gained was larger when the improvement 
of QoC was included in the analysis. 

Table 4 shows ICERs of the DFF and PBF program in 
comparison with the control group. The ICERs of PBF 
were $904 and $787/QALY gained, when compared with 
the control group, respectively, without QoC adjustment. 
These ratios fell to $224 and $296/QALY gained if the 
QoC was added. The ICER for NSHIP was estimated to 
be $822 and $268/QALY gained, without and with quality 
adjustment, respectively. 

The sensitivity analysis of QoC showed that if the effect 
of QoC measured only half of the impact of the coverage 
of care, then the ICER of DFF and PBF increased to $430 
and $589/QALY gained, compared to the control group, 
respectively. This shows that the ICER of DFF and PBF 
was sensitive to the change of quality adjustment. The 
results should be interpreted with caution. 

Discussion

This study shows that NSHIP, consisting of PBF and 
DFF, improved the utilization of MCH services over 
the 2.8 years.  However, PBF and DFF, compared to the 
control, impacted MCH services differently. PBF’s impact 
concentrated on SBA and family planning, while DFF had 
a positive impact on immunizations with some impact on 
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Table 2 Number of deaths and deaths averted under different programs

 

Number of deaths Number of death averted

Control PBF DFF
PBF-

quality 
adjusted

DFF-
quality 

adjusted

PBF 
vs. 

control

DFF vs. 
control

PBF 
vs. 

DFF

NSHIP 
vs. 

control

PBF vs. 
control 

(QA)

DFF vs. 
control 

(QA)

PBF vs. 
DFF (QA)

NSHIP vs. 
control 

(QA)

Children under 5

2015 18,983 18,074 18,593 16,623 17,244 909 390 519 1,285 2,360 1,739 621 4,037

2016 18,066 16,033 17,089 12,670 14,390 2,033 977 1,056 2,975 5,396 3,676 1,720 8,941

Subtotal 37,049 34,107 35,682 29,293 31,634 2,942 1,367 1,575 4,260 7,756 5,415 2,341 12,978

Maternal deaths

2015 1,744 1,604 1,698 1,407 1,507 140 46 94 184 337 237 100 566

2016 1,670 1,395 1,572 843 1,224 275 98 177 370 827 446 381 1,257

Subtotal 3,414 2,999 3,270 2,250 2,731 415 144 271 554 1,164 683 481 1,823

Total (2 years) 40,463 37,106 38,952 31,543 34,365 3,357 1,511 1,846 4,814 8,920 6,098 2,822 14,801

Total (2.8 years) 56,648 51,948 54,533 44,160 48,111 4,700 2,115 2,584 6,740 12,488 8,537 3,951 20,721

PBF, performance-based financing; DFF, decentralized facility financing; NSHIP, Nigeria State Health Investment Project; QA, quality 
adjustment.

Table 3 QALYs saved from programs

PBF vs. 
control

DFF vs. 
control

PBF vs.  
DFF

NSHIP vs. 
control

PBF vs.  
control (QA)

DFF vs.  
control (QA)

PBF vs. DFF 
(QA)

NSHIP vs. 
control (QA)

Children under five 98,410 45,726 52,684 142,506 259,439 181,132 78,307 434,113

Pregnant women 12,486 4,332 8,153 16,664 35,021 20,549 14,472 54,837

All 110,896 50,059 60,837 159,170 294,459 201,681 92,778 488,950

PBF, performance-based financing; DFF, decentralized facility financing; NSHIP, Nigeria State Health Investment Project; QA, quality 
adjustment.

Table 4 Incremental cost-effectiveness ratio for each of programs

Cost//life saved Cost/QALY gained Cost//life saved (QA) Cost/QALY gained (QA)

PBF vs. Control 18,570 787 6,988 296

DFF vs. Control 21,391 904 5,300 224

PBF vs. DFF 16,261 691 10,636 453

NSHIP vs. Control 19,424 822 6,318 268

PBF, performance-based financing; DFF, decentralized facility financing; NSHIP, Nigeria State Health Investment Project; QA, quality 
adjustment; QALY, quality-adjusted life-year.

family planning as well. Despite the heterogenous impact 
of PBF and DFF, both programs, compared to the control 
group, are cost-effective, whether the improvement of QoC 
was included in the analysis or not. 

The findings of this study are also consistent with those 

from Zambia, Zimbabwe, Haiti, and Afghanistan (11,27,28). 
Institutional delivery is often heavily subsidized under PBF 
programs. Nigeria’s PBF program paid US$10 per assisted 
delivery, and thus health facilities devoted more effort to 
it to earn more financial incentives. The higher attention 
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given to deliveries is demonstrated by the relative higher 
share of PBF incentives of 19% on this service. Additionally, 
with Nigeria’s relatively low baseline of SBA usage, there 
is greater room for improvement. In the control arm, the 
baseline SBA rate was 64% and was even lower in PBF 
and DFF arms. With additional resources from PBF, the 
improvement of usage of SBA is feasible. 

PBF and DFF both improved family planning uptake 
in Nigeria. In addition to the systemic improvements 
such as robust supervision and training, the improved 
stock of contraceptives may have contributed to the 
effect. Indeed, data from the impact evaluation shows 
that NSHIP improved the stock of at least three modern 
contraceptives in NSHIP facilities by 28 percentage points 
as compared to control facilities. The 2015 fertility rate 
in Nigeria was 5.5 children per woman in her lifetime (2). 
A study shows that there is a substantial unmet need of 
contraceptive use in the county, particularly among women 
in rural areas (29). One of the key reasons for the unmet 
needs was the shortage of key contraceptive products. 
A substantial improvement in family planning not only 
avoids unintended pregnancies, but also reduces health 
risks for both pregnant women and infants. Provision of 
high-quality family planning services is regarded as one of 
cost-effective interventions addressing MCH (16,30,31). 
Additionally, PBF and DFF health facilities were given the 
autonomy to procure pharmaceutical products including 
contraceptives at certified pharmaceutical outlets, which 
contributed to enhanced availability of these products in the 
facilities. It should be noted that family planning is not only 
able to reduce the mortality by increasing birth spacing 
and maternal age, and reducing abortions, but also lower 
the total number of live births, which does not necessarily 
reduce mortality. The combination of such effects reduces 
the total number of deaths among pregnant women and 
children under 5 and thus yields savings of QALYs.  

Unlike PBF, with its key impact on SBA, DFF has a 
larger positive impact on the coverage of immunization 
(i.e., BCG and DPT). Not all immunizations have a 
major impact on the mortality of children under age five. 
For example, BCG immunization, instead of having the 
immediate impact of alleviating mortality among children 
under 5, it has a long-term impact for adults by avoiding TB 
infections. Meanwhile, DPT’s effect on under-five mortality 
is mixed (32,33). In fact, the immunization that offers 
the greatest impact on under-five mortality is the one for 
measles. The 4% increase of measles immunization under 
DFF is one of the key contributors to the cost-effectiveness 

of the DFF group, along with the improvement of family 
planning. As the incentive received in DFF facilities could 
only be used for quality improvement, such as purchasing 
drugs and commodities, health facilities are most likely 
to improve those services that do not demand substantial 
resources (i.e., immunization), in comparison with complex 
procedures. 

However,  i t  i s  surpris ing that  the coverage of 
immunization (e.g., DPT and HiB) did not increase in 
the PBF group as quickly as that in the control group, and 
the impact estimate was not statistically significant. This 
may possibly be due to the diversion of the PBF program. 
In this resource-limited setting (e.g., shortage of human 
resources), delivering services may compete with each other. 
Given the substantial improvement in deliveries in the PBF 
facilities, staff in those same facilities may not be able to 
devote adequate effort on immunization.  In addition, the 
incentive for immunization is relatively small and needs 
a long time to retrieve as incentives are given when the 
full schedule of immunization is completed (24 months). 
Given the incentive differentials in PBF facilities, if a health 
facility diverts their resources more on delivery services, it 
is unlikely that they can spend a similar amount of effort as 
before on other services (i.e., immunization). Despite the 
negative impact of PBF on most immunizations, its impact 
on the number of deaths as estimated by LiST is dwarfed by 
the improvement of SBA and family planning, also because 
of limitations of the LiST methodology discussed below. 

Our estimation indicates that with the quality adjustment, 
the DFF program is more efficient in gaining QALYs than 
the PBF program, as ICER of DFF ($224/QALY gained) is 
lower than that of PBF ($296/QALY gained) when compared 
to the control group. This finding is consistent to that in 
Zambia (11). In health facilities where resources are very 
constrained, simply providing more financial support would 
improve the coverage and QoC of health care, and thus 
save lives of mothers and children. As financial resources 
are gradually improved, additional actions, such as regular 
monitoring and evaluation and providing staff bonus for 
select services that constitute the essential components 
of PBF, would continue to save lives. The additional 
interventions remain cost-effective and justifiable, albeit 
with a lower efficiency. 

There is a significant improvement in QoC in PBF 
facilities on vaccination, family planning and deliveries. For 
DFF, in addition to these three services, QoC of antenatal 
care and curative care are also improved. In Nigeria, the 
QoC was assessed using a balanced score card for each 
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service (i.e., antenatal care, family planning), and the 
quality was assessed by examining the availability of trained 
staff, commodities, and the facility’s business plan. The 
assessment remains mostly on structural quality rather than 
process quality, except for antenatal care where the QoC 
was assessed through observing the process of the care. The 
main quality concern in Nigeria is stock outs of essential 
medications (4), such as antibiotics. This issue can be 
addressed in PBF and DFF facilities, where they are able to 
exercise their autonomy to use their own funds to purchase 
drugs for QoC improvement. Compared to the impact of 
PBF on QoC in Zimbabwe (14), Nigeria’s PBF program 
has a much larger impact, with a more than 20% increase 
in immunization, FP and SBA. The much lower baseline 
QoC in Nigeria means that there is much more room for 
improvement. A relatively small investment in QoC in 
Nigeria may yield significant improvement. 

This study also shows that improving QoC is as critical 
as improving the coverage of MCH services in saving lives. 
As the coverage of health services saturates, improving QoC 
is the only way to improve health outcomes, and in fact, 
making parallel improvements both to coverage and quality 
is a surer and more efficient pathway to improving health 
outcomes. Given the importance of QoC in improving 
health outcomes, it has been placed in an urgent position in 
the global health agenda (34). In 2017, the Lancet Global 
Health Commission on High Quality Health Systems (35) 
was launched, which aims to promote QoC in low- and 
middle-income countries (LMICs), and makes a strong 
case for improving both quality and coverage as countries 
embark on universal health coverage. Most PBF programs 
have a QoC component: health facilities are paid based on 
improvement of both coverage and quality of services. Das 
et al. synthesized literature on the impact of PBF on QoC 
and concluded that PBF had a positive effect on quality of 
antenatal care, but not on other services (9). This study also 
called for more robust assessments and interventions to 
address prevalent QoC concerns in LMICs. 

It should be noted that even after nearly three years 
following implementation of NSHIP, key MCH service 
coverage remains low in Nigeria. For example, coverage of 
SBA in the three arms remains at about 70%, suggesting 
that further effort is needed for improvement. A study in 
Cambodia showed that the combination of demand- and 
supply-side incentives could substantially improve service 
delivery (36). Nigeria needs to further investigate causes 
of low use of essential MCH services, noting that some 
barriers may have to be addressed from the demand side. 

Developing appropriate demand-side interventions could 
enhance the impact of PBF and DFF. 

A few limitations of this study should be acknowledged. 
First, we are not able to quantify the impact of curative 
care, although curative consultation under PBF increased 
substantially.  Thus, the cost-effectiveness of PBF is likely 
to be underestimated in this results pathway. A cost-
effectiveness analysis of the PBF program in the Republic 
of Congo examined the impact on more comprehensive 
services and was more favorable for PBF (37). Second, 
we are also not able to quantify the lifetime mortality 
impact of vaccinations as LiST only estimates the impact 
of vaccinations on under-five mortality. Hence, cost-
effectiveness of DFF is likely to be underestimated in 
this results pathway as DFF had a higher impact on 
immunization. Third, we found that ICERs were sensitive 
to the measurement of QoC. A change in impact of QoC 
on health outcomes would significantly affect the ICERs. 
Unfortunately, there is little evidence that directly measures 
the impact of quality care on health outcomes (mortalities 
and morbidities), and it is unclear based on the evidence 
whether PBF or DFF had a better impact on improving 
quality. Additionally, our estimation of QoC for some 
services such as HIV and maternity services was mostly 
focused on structural quality indicators (e.g., availability of 
essential equipment or facility). A more direct measure of 
QoC on process and outcomes should be developed and its 
impact on health outcomes should be assessed for future 
evaluation of such programs. Some attempts to improve the 
measurement of QoC have been piloted and implemented 
(38,39). Finally, some baseline indicators among the three 
comparison groups differed substantially, which suggests 
a potential selection bias of the LGAs, and thus the 
results could be biased. However, we used a difference-
in-differences approach to adjust the baseline differences, 
which could, to some degree, mitigate the bias.

Both PBF and DFF are highly cost-effective in 
improving MCH in Nigeria. The NSHIP project is likely 
successful due to a package of comprehensive interventions 
under each program, such as decentralization of funds 
to health facilities, decision-making autonomy in health 
facilities supported with improved supervision with 
community engagement, performance-based approaches, 
and investments in health systems management. All these 
interventions reinforce each other and constitute important 
and indispensable components of an inclusive and 
integrated health service enhancement program. With the 
improvement of the coverage of MCH services, improving 
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QoC becomes increasingly critical in future incentive 
programs aiming to improve MCH outcomes. Developing 
more valid approaches to assess and integrate the QoC’s 
contribution to overall return on investment in incentive 
programs is needed. The lessons learnt from NHSHIP 
have been translated to the national initiative—Basic Health 
Care Provision Fund (BHCPF), and both PBF and DFF are 
included in the BHCPF.
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