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Abstract

Background To improve service delivery of Nigeria's primary health care (PHC) system, the government tested two
approaches for facility-level financing: performance-based financing (PBF) and decentralized facility financing (DFF).
Facilities also had increased autonomy, supervision, and community oversight. We examine how the intervention
approach and funding level affected breadth of services and structural quality.

Methods We use health facility surveys previously collected in 2014 and 2017, covering three years of
implementation, in which districts were randomly assigned PBF or DFF and compared to matched districts in
control states. We use log-linear regressions and non-parametric statistics to estimate the effect size of the financing
approach and level of funding per capita.

Results Service availability was highest in PBF facilities, while DFF also outperformed control on most measures.
Results showed that structural readiness and service offerings both increased with more funding, especially under
DFF. DFF and PBF facilities were better equipped to provide services that they claimed to offer, which was not the case
for controls. Overall, PBF outperformed DFF, partially explained by funding levels. The rate of offering complimentary
services followed a pattern of easiest-to-hardest to deliver.

Conclusion PBF and DFF both improved the breadth and structural quality of services, although DFF performance
was more sensitive to funding levels. Improvements were observed at relatively low levels of funding, but larger
investments were associated with better performance. Most DFF facilities exceeded the performance of higher-
funded controls, implying that funding was more valuable in the context of autonomy, increased supervision, and
community oversight.
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Introduction

Strengthening the primary health care (PHC) system in
Nigeria is critical to improving the health of the popu-
lation, but despite many efforts, the large PHC system,
comprising more than 30,000 primary health care centers
(PHC:s) has struggled to perform [1-3].

To improve the quality of PHC services, the Nigerian
Government launched the Nigeria State Health Invest-
ment Project (NSHIP), with a credit from the World
Bank [4]. NSHIP used two financing approaches: perfor-
mance-based financing (PBF) and decentralized facility
financing (DFF), both of which provided facilities with
supplemental direct financing (funds deposited into
the bank accounts of the facilities), supportive supervi-
sion, community engagement, and autonomy to spend
resources [4]. By design, DFF facilities received half of the
level of financial resources as PBF facilities and were not
allowed to spend on financial rewards for staff [5]. The
details of PBF and DFF and their impact on population
coverage outcomes is described elsewhere [6].

The NSHIP was piloted in three states: Adamawa,
Nasarawa, and Ondo. Local Government Areas (LGAs)
were randomly assigned to either the PBF or DFF
scheme. LGAs from three control states were selected by
matching socio-demographic characteristics to those in
the intervention states. Aside from ethno-religious and
economic traits, the three intervention states differed in
terms of implementation quality [7], as well as important
contextual factors (especially the conflict in Adamawa
State) [8] that affected implementation.

To provide high quality care, PHCs need human
resources, infrastructure (such as water and electricity),
equipment, medicines, and supplies. These were in short
supply in some facilities at the start of NSHIP [9]. Facili-
ties also need to have adequate opening hours and limit
financial barriers to care to meet the needs of the com-
munity [10-12].

There are many definitions of ‘quality of care’ In 1988,
Donabedian proposed a framework that included struc-
ture, process, and outcomes [13] and this model remains
a common paradigm. More recent approaches have taken
a more prescriptive approach for specific health domains
[14, 15]. For example, in some geographies such as India,
structural quality standards that define a minimum set of
requirements (e.g., equipment availability) are used for
health care facility certification and incentive programs
[16].

Previous studies have shown that incremental funding,
such as that provided under PBF and DFF, can sometimes
improve structural quality, process of care, and increases
in service utilization [17-20]. However, the evidence for
effects on health outcomes is mixed and inequalities can
persist [18, 21-24]. For example, increasing skilled birth
attendance does not guarantee a reduction in maternal
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mortality, as was seen in Liberia and Ethiopia [25, 26].
Taken in aggregate, these findings suggest that structural
quality is necessary but not sufficient to increase utiliza-
tion and improve quality.

NSHIP aimed to improve both service volumes and
quality of care by providing direct financing, autonomy,
and enhanced supervision to health facilities. The pro-
gram showed increases in structural quality and service
coverage in both DFF and PBF facilities, relative to the
control arm [6, 27]. Specifically, both DFF and PBF facili-
ties achieved higher rates of population level coverage of
immunization, modern contraception, and institutional
deliveries, but did not increase antenatal care or bed net
use. However, few studies have examined whether or
how facilities prioritize the services they provide or their
investments in structural quality. We explore this pri-
oritization process as health facilities obtain higher lev-
els of funding and gain greater autonomy over spending
decisions.

Materials & methods

We examine the association between NSHIP study arms,
self-reported services offered, and facility readiness to
provide those services. We layer together four analyses
which examine different aspects of these variable and
combine them to provide a comprehensive picture of the
changes that took place during the NSHIP.

We only include PHCs and exclude hospitals. The term
“study arm” differentiates the three groups of facilities:
control, DFF, and PBE. Our data comes from two inde-
pendently conducted health facility surveys that were
carried out in the original six states (three control, three
intervention). The first survey was conducted in early
2014 when NSHIP implementation was just beginning
and serves as a baseline. The follow-on survey was car-
ried out late in 2017, more than three years after NSHIP
began [28, 29]. For simplicity, we refer to these surveys
as ‘baseline’ and ‘endline’ while recognizing that the pro-
gram extended beyond that timeframe.

We utilize the baseline and endline data together where
possible to examine the effects of NSHIP on the out-
comes of interest. However, this is not always possible
and we have indicated where we are only using the end-
line data for analysis. For example, facility revenues and
detailed services lists were only collected at the endline,
so some regressions are limited in scope.

The facility surveys were generally complete, but where
there was missing data, we have excluded incomplete
observations and reported the sample sizes to reflect this.

To avoid bias, we were as inclusive as possible in
this analysis. First, we include all services which were
addressed in sufficient depth in the facility surveys and
for which data was complete, with the aim of capturing
as much of the national government’s minimum service
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package as possible. Second, we defer to the Nigerian
government’s standards for PHCs as a starting point for
defining structural quality, including all relevant survey
questions matched to their minimum standards wherever
possible [30].

Breadth of services provided

We start by looking at the differences between the con-
trol and intervention facility services in the 2017 endline
survey which includes 980 PHCs and ask whether NSHIP
facilities provide a broader set of services. Previous work
has shown that intervention facilities increased their ser-
vice volumes so we do not reexamine that here [4, 8].

We examine both aggregate measures of offered ser-
vices and packages of related services (e.g., eight obstet-
ric-related offerings), based on having sensible bundled
packages of care. This resulted in nine packages, four of
which were aggregates: services offered (of 46 possible
to offer), laboratory diagnostics available (of 18), point-
of-care diagnostics in stock (of 6), general drugs in stock
(of 29), and five of which were service breadth measures
for: family planning (of 7), pregnancy (of 8), childhood
immunizations (of 15), malaria (of 3), and HIV plus STI
(of 7). Details are in Additional File 1, Table A1.1.

We use the non-parametric Mann Whitney U test to
assess whether the means between study arms differ; we
do so because the outcome measures are expressed as
percentage (bounded from 0 to 100%), and so normality
is not assured.

Impact of funding

We then examine the effect of facility funding levels on
service offerings, on the hypothesis that facilities with
greater resources may choose to provide a more com-
prehensive package of services (e.g., offering both diag-
nosis and treatment, not only referral). Because of the
study design, this requires us to disentangle the effect
size of study participation, incentive structure, and fund-
ing level. We use a regression approach with the depen-
dent variables being the same aggregate measures listed
in Additional File 1, Table A1.1, as used in the previous
analysis. The explanatory variables include state, study
arm, facility-reported total revenues per capita (based
on estimated catchment populations), and the interac-
tion term between revenue and study arm. Revenues
were reported by the facilities for calendar year 2016, by
source (including DFF/PBE, user fees and charges, gov-
ernment-provided funds, and donations), and we totaled
these for use in the regression. Adjusted R-squared and
variable coefficients are reported in the results. An exam-
ination of facilities with incomplete revenue data (Table
A1.2) and discussion of the implications for potential bias
are in Additional File 1.
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Prioritization of services
We hypothesize that facilities may have chosen to add
‘easier’ services first and then expand into more com-
plex service offerings if they had more resources. Having
only two time points (baseline and endline), it is not pos-
sible to directly evaluate this. Instead, we look at family
planning and pregnancy-related services and examine
whether NSHIP facilities exhibit the pattern that would
emerge in the endline survey if this hypothesis were true.
For family planning, this cascade of increasing com-
plexity would be: condoms; short-acting methods (pills
and injections); long-acting methods (implants and
IUDs); and sterilization (male and female). For pregnancy
services, this cascade would be: antenatal and postnatal
care; low-intervention deliveries (spontaneous, assisted,
and home delivery); and more complex deliveries (low
birth weight and cesarean section).

Structural quality and readiness to provide services

Ideally when offering a service, a facility should be well-
prepared to provide high quality care, commonly referred
to as structural quality. Not all facilities offer all potential
services, so we can examine whether study participation
affected structural quality for facilities offering a service.

Facilities self-reported their service offerings and we
assess their structural quality for family planning, ante-
natal care, spontaneous childbirth, routine childhood
immunization, and diagnosis and treatment for malaria,
tuberculosis, HIV, and other STIs. We consider relevant
facility infrastructure, guidelines, patient registers, equip-
ment, drugs, and supplies (e.g., malaria diagnosis relies
on RDTs) and exclude items that are not tied directly
to one service (e.g., thermometers). Details are in Addi-
tional File 1, Table A1.3.

In theory, a facility that claims to offer a service should
have more of the structural components in place to pro-
vide that service. To assess whether NSHIP affected this
dynamic, we compare four sub-groups of facilities: those
offering (or not) a service and whether a facility was an
NSHIP intervention or control facility. Facilities were not
asked about detailed service offerings in the baseline sur-
vey, so we only have information on a few general services
(e.g., “does this facility provide immunization services” In
the endline survey, a comprehensive set of services was
included (e.g., “does this facility provide IUDs?”). Because
of the much greater resolution of information available
we rely only on the endline, comparing the control with
intervention facilities. This limits the interpretation of
this part of the analysis to an associational, rather than
causal, conclusion because states were selected to be rep-
resentative but were not randomized.

To assess this relationship, we calculated a structural
quality score (SQS) for each service by facility, totaling
the number of items listed in Additional File 1, Table
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A1.3 that were in place on the day of the survey. We first
conduct a Mann-Whitney U-test of means between the
relevant pairs of facility groups. If the NSHIP program
affected facility readiness to provide specific services, we
would expect to see that a) intervention facilities that do
offer a service are more prepared than those that do not
and b) intervention facilities that offer a service are more
prepared than control facilities with the same service
offering.

To separate out the effect of study arm participation
alone from its effect on facility investments in readiness,
we then fit a linear regression to test whether interven-
tion facilities that offered a service were better prepared
relative to control facilities that offered the same service.
The regression takes the following form where i is the
service area and j in the facility. The coefficient of inter-
est is on the interaction between Study Arm and Service
Offered.

SQS; = Study Arm; + Statej + Service Of fered, ;
+ Study Arm; + Study Arm; x Service of fered, ;

Results

For this analysis, we used the facility surveys from the
NSHIP project in Nigeria. Intervention states were pur-
posively selected based on baseline performance and
their willingness to participate. Control states were
selected to have similar baseline characteristics, result-
ing in a quasi-experimental design. Within the interven-
tion states, LGAs were randomly assigned to DFF or PBF
study arms. This process was described in the “Study
Methodology” section under point 8, and the baseline
facility performance was described in Tables 1 and 6 of
the evaluation report [4] as well as in the publication of
the key study findings [6]. For our secondary analysis,

Table 1 Impact of NSHIP on breadth of services
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we used only primary healthcare facilities, resulting in
a sample size of 258 control facilities, 325 DFF and 397
PBE.

Breadth of offerings

We ran the Mann-Whitney U-test for means on the mea-
sures of breadth of services offered, as listed in Additional
File 1, Table Al.1. We found the DFF and PBF facilities
reported higher scores across all measures except for
routine immunization, compared to control facilities,
with thirty-two of thirty-six paired tests showing a sta-
tistically significant difference. However, there remained
room for further improvement to achieve the maximum
possible score. PBF facilities outperformed DFF facilities
on every measure. Average scores and p-values for each
paired test are reported in Table 1. The sample included
258 control facilities, 325 DFF facilities, and 397 PBF
facilities, which was the subset with completed surveys
for these questions (% missing). Standard deviations and
u-values are in Additional File 1, Table A1.4.

Impact of levels of funding

There are multiple potential reasons that the NSHIP
facilities offered additional services to their communities.
A qualitative review of the data suggested that incentives
specific to the study arm and revenues available to facili-
ties to expand services may be important drivers (Fig. 1).
Revenues per capita were calculated based on facility-
reported catchment populations, after removing errone-
ous values (e.g., zeroes and NAs) and outliers exceeding
the 95th percentile. Sample size was 714 facilities with
complete data. Control facilities had an average of 80
Naira (US$0.21) per capita in reported total 2016 reve-
nues, DFF had 195 Naira (US$0.52) and PBF 484 Naira
(US$1.30).

Measure Mean, Mean, Mean, p-value, DFF p-value, PBF p-value, PBF
Control DFF PBF versus Control versus Control versus DFF

# self-reported services offered, total (46) 20.7 20.7 256 0.12 <0.001 <0.001

# Lab diagnostics, last three months (18) 3.7 5.1 76 <0.001 <0.001 <0.001

# Point-of-care diagnostics, available today (6) 1.8 30 39 <0.001 <0.001 <0.001

# General drugs, available today (29) 78 125 16.6 <0.001 <0.001 <0.001

# Family planning options offered (7) 29 30 4.0 0.86 <0.001 <0.001

# Pregnancy services (8) 34 35 44 0.04 <0.001 <0.001

# immunizations offered (9) 85 76 8.7 <0.001 035 <0.001

# malaria services (3) 1.5 1.8 2.1 <0.001 <0.001 0.002

# HIV+ STl services (7) 13 15 24 0.08 <0.001 <0.001

Sample size 258 325 397 - - -

Average number of service offerings, calculated by study arm

P-values are derived from a Mann-Whitney test of means. Measure descriptions are in Table 1. Maximum possible scores (# of services) are indicated in parentheses

in far-left column

DFF direct facility financing, PBF performance-based financing, HIV human immunodeficiency virus, ST/ sexually transmitted infections
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Fig. 1 Association between revenues and service offerings. Facilities reported 2016 total revenues (from all sources) and the services that they offer,
which are summarized and shown. Each point indicates the values for an individual facility. Revenue per capita was calculated as total reported revenues
divided by the number of individuals reported to be in the facility’s catchment population. Lines shown are smoothed averages. DFF =direct facility

financing. PBF = performance-based financing. 100 Naira ~ $ 0.27 USD

Table 2 Regression results for analyses estimating the effect size of intervention and available revenues on the number of service

offerings provided by a PHC facility

Measure Adj.R Sq. Co-efficient Revenue Co-efficient DFF Co-efficient PBF Max Possible N

# Service offered, total 0.26 0.107 *** 0.122 *** 0.143 *** 46 714
# Lab diagnostics, last three months 0.28 0.106 *** 0.089 ** 0.130 *** 18 714
# Point-of-care diagnostics, today 0.28 0.119 *** 0.318 *** 0.354 *** 6 714
# General drugs, today 0.34 0.091 *** 0.295 *** 0.347 *** 29 714
# Family planning options 0.25 0.081 ** 0.209 *** 0.268 *** 7 714
# Pregnancy services 0.15 0.067 ** 0.113 *** 0.156 *** 8 714
# immunizations offered 0.05 0.035* NA NA 15 714
# malaria services 0.25 0.281 *** 0422 *** 0.341 *** 3 714
# HIV+ STl services 0.25 0.217 *** NA NA 7 714

Measure definitions are in Additional File 1, Table A1.1. # = number of items. Max possible = the number of services a facility could have offered. N = sample size.
Revenue is total facility revenue per capita (1,000 N ~ 2.68 USD). Results from non-normalized outcomes (counts, rather than proportions) are in Additional File 1,

Table A1.5

DFF direct facility financing, PBF performance-based financing, HIV human immunodeficiency virus, ST/ sexually transmitted infections, NA not significant

Statistical indicated by: *** is p<0.001, ** is p<0.01, and * is p <0.05

To disentangle possible drivers, we used bivariate
regression analysis to assess the effect size of revenue
and program participation on facilities’ structural qual-
ity (Table 2). Of the nine outcomes considered, seven
had adjusted R-squared values above 0.20, with ‘number
of general drugs in stock’ the highest at 0.34. At p<0.05,
revenue was significant in all regressions and study arm
was significant in seven of nine, which is substantially
above what would be expected from random chance
(fewer than one). The interaction term was never sig-
nificant and was removed from the regression. Partici-
pation in the NSHIP intervention had the largest effect
on predicting the number of total services offered and
the number of general drugs available, which are also the
measures with the highest possible total score. Of note,
the two regressions for which study arm was not signifi-
cant were the vertical programs of routine immunization
and HIV.

Effect size for intervention and revenues on facility ser-
vice offerings.

Prioritization of services

A greater proportion of facilities offer services that
are simpler to provide, generally declining as services
require greater skill and additional service readiness, for
both family planning and pregnancy-related services.
For example, more facilities offer contraceptive pills
than implants. (Fig. 2) Grouping facilities by revenues
(above/below $1.00), shows little differentiation for con-
trol or PBF facilities, but DFF with more revenues have
higher rates of offering services. Further, PBF facilities
have higher offering rates than DFF, which in turn have
higher rates than control, even within the same revenue
categories.

We present all services surveyed, although some are
linked in practice (e.g., a facility that offers spontaneous
delivery should be able to handle low-birth weight babies
because these cannot always be anticipated).
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Fig. 2 Percentage of facilities offering services, by study arm and level of revenues. Services are listed from lowest to highest complexity (left to right),
based on required provider skill level, supplies, and equipment. Revenue per capita was calculated from reported total facility revenues in 2016, divided
by total catchment population for the facility. DFF =direct facility financing. PBF = performance-based financing. 100 Naira ~ $ 0.27 USD

Structural quality and readiness to provide services
Performance on structural quality varied widely by study
arm and service offering. PBF facilities generally had
higher readiness than DFF, which in turn outperformed
control facilities across most services. Further, facilities
that offer a given service had higher levels of readiness
to provide it than those that do not. There is an addi-
tional increase in readiness amongst those facilities that
offer a service and were also in the intervention arm. For
example, for antenatal care, DFF and PBF facilities com-
bined had a 28.5% higher structural readiness score than
control facilities offering the same service; this ranged
from 5.1% (FP implants) to 71% (spontaneous childbirth).
Mann-Whitney comparison of means tests confirm
these observed differences, demonstrating that a) facili-
ties that offered a given service consistently had higher
service readiness than did facilities that did not offer the
service and b) this is especially true for PBF/DFF facili-
ties (Table 3). Facilities with incomplete reporting were
dropped from the analysis, affecting an average of 3.5%
of facilities.

Structural quality scores and Mann-Whitney test
results on difference in means.

Using regression analysis to assess the impact that the
NSHIP had on structural quality, we find that facilities
that offer services are more likely to have the relevant
structural components in place to provide overall qual-
ity care. In addition, being in the intervention arm had a
positive effect on structural quality, with both the direct
effect and the interaction term between study arm and

offering a service being statistically significant p<0.05.
The interaction term was significant for DFF in five of fif-
teen regressions (antenatal care, spontaneous childbirth,
family planning general capacity, IUD care, and malaria
treatment), but significant for PBF in only two of fifteen
regressions (one of which has the only negative coef-
ficient estimate). Regression adjusted R-squared values
were as high as 0.67 and above 0.50 for services including
STI diagnosis and treatment, antenatal care, spontaneous
childbirth, family planning capacity and implants (Fig.
3). Facilities with incomplete reporting were dropped
from the analysis, affecting up to 5.2% of facilities in one
regression; we tested for sample bias and did not observe
any.

The largest and most consistent effect sizes found in
these regressions were for the binary variable of ‘service
offered or not, indicating that facilities that do offer a
service are more likely to have the equipment, supplies,
etc. that they require. This is followed by being in the PBF
arm of the study, and then there are some smaller effect
sizes for DFF facilities, which had similar support sys-
tems but less funding than PBF facilities.

Discussion

The objective of the NSHIP was to expand services and
improve quality of care in PHC facilities in three states
in Nigeria and we find that this was indeed the case.
This aligns with previously published literature on the
effects of financing on PHC that show that facility-level
resources can positively impact performance [20, 21, 23].



Hagedorn et al. BVIC Health Services Research (2025) 25:394 Page 7 of 10

Table 3 Average structural quality scores were calculated for facilities in each study arm, as defined in Additional file 1, Table A1.1

Mean structural quality score p-value N
Service Control DFF (all) PBF (all) DFF+PBF Control Offer service  DFF +PBF Control DFF PBF

(all) (offer (offer vs. hot vs. control

service) service) (DFF +PBF) (offer service)

FP capacity 1.98 2.80 343 332 249 <0.001 <0.001 251 304 396
FPoral 0.53 0.76 0.86 0.90 0.78 <0.001 <0.001 251 302 395
FP DMPA 045 0.67 0.77 0.78 0.64 <0.001 <0.001 251 302 395
FP implants 040 038 0.58 0.82 0.78 <0.001 0.308 251 302 395
FP IUDs 3.36 3.69 4.36 492 423 <0.001 <0.001 251 301 395
ANC 6.67 8.20 9.18 9.15 712 <0.001 <0.001 254 304 396
Childbirth 18.99 29.18 36.24 3525 20.65 <0.001 <0.001 247 299 394
Immunization 3.69 3.64 481 4.34 3.70 0.013 0.001 249 300 390
Malaria dx 1.05 1.64 1.76 1.77 1.30 <0.001 <0.001 248 301 395
Malaria treat 1.21 1.62 1.80 1.78 1.39 <0.001 <0.001 247 301 394
TB dx 045 0.70 0.90 227 1.59 <0.001 0011 250 303 394
TB treat 1.07 0.99 1.25 330 2.86 <0.001 0.087 251 303 395
HIV dx 2.88 3.74 4.55 447 3.72 <0.001 <0.001 251 301 396
HIV treat 228 283 341 430 4.09 <0.001 0.251 251 304 394
STls 1.01 213 339 4.71 376 <0.001 <0.001 248 292 390

The Mann-Whitney tests difference in means between subgroups of the primary healthcare facilities and p-values indicate significance (or not) of those differences

FP family planning, TB tuberculosis, HIV human immunodeficiency virus, ST/ sexually transmitted infections, DFF direct facility financing, PBF performance-based
financing, Dx diagnosis, ANC antenatal care

STI diagnosis & treatment - 0.07 0.14 1
Antenatal care - 0.26 0.25 1

Spontaneous child birth4  0.07 _ 1

0.67

FP implant 4 .

FP basic capacity - - 0.26 E
FP oral - g

FP IUD - 0.11 0.22 0.11 1

TB treatment 4

Structural Quality Category

TB diagnosis 0.09 1
FP DMPA :
Malaria diagnosis4 ~ 0.14 q 1
HIV diagnosis{ = 0.21 0.14 1
HIV treatment | 0.28 0.13 0.22 -0.17 1
Malaria treatment - 0.1 1
Childhood immunization - 0.07 1
Service  DFF PBF DFF*  PBF* NA
Offered Offered Offered

Estimate - RSq _

00 02 04 06 00 02 04 06 08

Fig. 3 Results from linear regressions to predict structural quality. Each row represents a separate regression that was run, one for each outcome. The
significant predictors are shown and their coefficients colored for interpretation, and the resulting R squared is also indicated. Left: Coefficient estimates
are only shown for independent variables with a p-value <0.05 (blank cells thus indicate non-significance). Text labels and shading indicate the value of
the coefficient estimate. Regressions were normalized so that a score of 1.0 is a perfect score, as described in Table 2."Study Arm * Offered” indicates the
interaction term between these two independent variables. Right: Adjusted R-squared for the corresponding regressions. STI=sexually transmitted infec-
tion. FP=family planning. lUD =intrauterine device. TB=tuberculosis. DMPA =injectable contraceptive. HIV=human immunodeficiency virus
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By the time of the survey in 2017, NSHIP intervention
facilities offered a more comprehensive set of services
and products across most of the dimensions measured,
with PBF providing even more comprehensive services
than DFF (Table 1). For example, PBF facilities offered
an average of five more services, intervention facili-
ties offered 1-2 additional lab diagnostics, DFF facilities
stocked five additional general-purpose drugs (such as
antibiotics), and PBF more than doubled the number of
drugs, all compared to control. Immunization was the
one exception to this finding, likely because it was pro-
vided in almost all facilities regardless of study arm and is
managed as a national program so is less likely to vary in
response to financing or incentives.

We find that facility-level total revenues per capita
are strongly associated with better performance, includ-
ing offering more services, diagnostics, and products to
their users. This is based on bivariate regression analy-
ses (Table 2), in which revenue was significantly associ-
ated with outcome measures at the p<0.01 level for all
services except immunization. The effect size shown in
the regression coefficients for revenue was up to 0.281
for malaria services, equivalent to a 2.8% increase per
one hundred Naira per capita increase in revenues at the
mean. While the coefficients are not always large, they
can still be meaningful when it comes to overall impact
on service availability, suggesting that even modest fund-
ing levels can expand access to healthcare. For example,
looking at the total number of services offered, the coef-
ficients are 0.11 for revenues, 0.12 for DFF, and 0.14 for
PBF, which is equivalent to an increase of 4.9, 5.6, and
6.7 additional services per one hundred Naire per capita,
respectively (See Additional File 1, Table A1.5).

Coefficients for DFF and PBF were also significant,
which indicates that these facilities offered more services
at a given level of revenue than control facilities did. From
this, we conclude that having programmatic support
(i.e., management and budget training plus supportive
supervision) to support smart expenditure choices was
important in achieving the observed improvements. In
addition, the magnitude of the PBF coefficients are larger
than those for DFFE, even after accounting for higher PBF
funding, implying that PBF increased services more over-
all, possibly due to the addition of an explicit incentive
structure for certain behaviors. From these combined
findings, we conclude that intervention facilities offered
more comprehensive primary health care and were more
prepared to provide high quality care, and that this was
driven by both increased facility-level funding and the
structured supportive supervision that they received.

The order in which services were added is also of inter-
est, with the hypothesis that if financial resources were
a barrier to offering care, then facilities would choose to
offer simpler services that are less expensive to support.
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Indeed, the patterns of service offerings were generally
consistent with this expectation, for example with more
facilities offering oral contraceptives than implants (Fig.
2). Intervention facilities did not achieve fully compre-
hensive care, but they did outperform control across the
board. The high rates of service offering amongst lower-
revenue PBF facilities suggests that the explicit incentives
to offer basic services were indeed effective in changing
behavior. However, this conclusion is somewhat miti-
gated by the similar performance of DFF facilities with
higher revenues, which did not receive direct incentives.
This implies that the combination of adequate revenues
with other aspects of the intervention package, such as
supportive supervision and training, is enough to sub-
stantially increase service availability without the need
for financial incentives.

In regressions to predict structural quality, the larg-
est effect size is whether a service is offered or not (13
of 15 services), followed by being a PBF facility (9 of 15
services) and then DFF (5 of 15 services). The interac-
tion terms are more frequently significant for DFF (5 of
15 services) than for PBF (Fig. 3). All of these coefficients
are positive except for one (PBF HIV), which means that
offering a service and being an NSHIP facility are posi-
tively associated with structural quality. Given that these
outcome measures represent fairly complicated lists
of equipment, staffing, and facility infrastructure, the
positive response to NSHIP implies it may be due to the
improved management quality that was supported by the
intervention, especially early on in the PBF facilities.

In combination, PBF facilities have more structural
quality overall, but DFF facilities have more frequent
interaction effects. This may be partially attributable to
the difference in explicit incentives between the study
arms. The observed differences between DFF and PBF
suggests that PBF facilities used their funding to increase
overall facility readiness in accordance with the quarterly
supervision checklist, while DFF facilities, which received
half of the level of funding as PBF, had to be more care-
ful in limiting their spending to only items on their top
priorities. This combination of observations implies that
policy makers with explicit goals of increasing access
to higher-complexity services (e.g., IUDs or c-sections)
will need to provide both adequate funding and explicit
incentives to do so.

This study has several limitations. Primary is the risk
that there may be unobserved confounders that affect
the results. This is particularly a concern for the con-
trol states, which could have had simultaneous policy or
funding changes that affected their applicability as com-
parators. Additionally, we cannot account for changes in
the vertical disease programs that may have happened
in parallel. We note that the household survey showed
that control and intervention households had different
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baselines on some indicators; however, given the pat-
tern in the differences, this suggests that any bias results
in an underestimation of effect size for DFF/PBE. The
second limitation is that we use the survey respondent’s
statement that a service is (or not) offered in their facil-
ity as an accurate representation, although the response
is not corroborated with documentation. This may intro-
duce noise into the data, reducing the likelihood that we
would detect a true underlying relationship. For example,
immunization was “offered” in nearly all facilities at base-
line, so even though stock levels increased during the
study period, this was not reflected in our definition of
“service offering” Third, while we recognize its impor-
tance, we do not look at process quality due to lack of
data availability. This presents an opportunity for future
work, potentially leveraging data from similar financ-
ing studies, to explore an expanded definition of quality
including perceptions and user experience [31]. Last, we
acknowledge that reported performance on a checklist
is not the same as strong facility operations and there is
the risk that facilities were “performing out” rather than
making fundamental improvements, which has been
documented elsewhere [32, 33].

Conclusions

In summary, we conclude that increased facility-level
funding and programmatic support, including strong
supervision, drove an expansion of service offerings
and improved facility readiness to provide the services
that they offered. Policy makers and donors should con-
sider providing incremental funding directly to facili-
ties, paired with management support. PBF facilities
generally performed better than DFF, which was mostly
attributable to their higher levels of funding, rather than
explicit incentives. In response to having fewer resources,
DFF facilities were more targeted in their approach to
improvement and service expansion. When deciding
how much funding to provide to facilities, decision mak-
ers should keep in mind this “targeted” behavior and
recognize that without adequate resources, facilities are
unlikely to be able to offer more complex services (e.g.,
IUDs), and either set expectations appropriately or pro-
vide explicit incentives for their priority services. We
note that immunization, and to a lesser extent HIV, were
often exceptions to the general patterns observed across
the analyses; this may be attributable to the centralized,
donor-driven management systems that provide free
products and non-local decision making, leading NSHIP
to have a limited impact on their performance. Improve-
ment in these areas will require different kinds of inter-
ventions than those present in NSHIP and should be
managed accordingly.
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