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Abstract

Introduction: In spite of the wide attention Performance-based financing (PBF) has received over
the past decade, no evidence is available on its impacts on quantity and mix of service provision
nor on its interaction with parallel health financing interventions. Our study aimed to examine the
PBF impact on quantity and mix of service provision in Burkina Faso, while accounting for the
parallel introduction of a free healthcare policy.

Methods: We used Health Management Information System (HMIS) data from 838 primary-level
health facilities across 24 districts and relied on an interrupted time series analysis with
independent controls. We placed two interruptions, one to account for PBF and one to account for
the free healthcare policy.

Results: In the period before the free healthcare policy, PBF produced significant but modest
increases across a wide range of maternal and child services, but a significant decrease on child
immunization coverage. In the period after the introduction of the free healthcare policy, PBF did
not affect service provision in intervention compared to control facilities, possibly indicating a
saturation effect.

Conclusion: Our findings indicate that PBF can produce modest increases in service provision,
without altering the overall service mix. Our findings, however, also indicate that the introduction
of other health financing reforms can quickly crowd out the effects produced by PBF. Further
qualitative research is required to understand what factors allow healthcare providers to increase
the provision of some, but not all services and how they react to the joint implementation of PBF
and free healthcare.

1. Introduction

Over the last decade, performance-based financing (PBF) has been introduced in over 30 low- and
middle-income countries (LMICs) to strengthen health service provision [1-3]. PBF is a supply-
side intervention aiming to motivate healthcare providers to improve their performance by
providing financial incentives for the delivery of predefined services while concurrently enhancing
supportive supervision and autonomy in financial management [1, 4]. In Sub-Saharan Africa
(SSA), a number of robust primary data-based impact evaluations (IEs) have been conducted to
estimate PBF effects on health service utilization [5-7] and, to a lesser extent, on the quality of
service provision [8, 9]. Emerging evidence, however, continues to be mixed regarding both the
direction and the size of effects [5, 8, 10, 11].

There are many advantages to primary data-based IEs [12], but they are also costly and usually
based only on a limited number of data points. Follow-up is usually conducted shortly after the
introduction of an intervention (for pragmatic reasons), so longer-term effects are often not
evaluated [13, 14]. To address these weaknesses, researchers have recently proposed [14] to turn
to routine secondary data to complement primary data-based IEs. Impact analyses based on
secondary data allow researchers to evaluate the immediate and long-term impacts of
interventions. Recent applications include two studies in Burkina Faso that evaluated the impact
of user fee exemptions for women at birth [15] and for children under five [16]. Within the field
of PBF, two studies in Burkina Faso employed secondary data to evaluate PBF impacts. The first
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study used Health Management Information System (HMIS) data and employed a difference-in-
differences analytical approach to look at effects of a small-scale PBF pilot implemented in three
districts on the utilisation of maternal health services [17]. Also relying on HMIS district-level
indicators, the second study was conducted half-way through an extension of the PBF pilot and
examined the program’s contribution to improving maternal and child healthcare indicators [18].
Studies from other countries in Sub-Saharan Africa include two in Rwanda; one which employed
quarterly routine facility data from 2006 to 2010 to describe PBF contribution to the quality of
service delivery over a five-year period [19]; and one relying on monthly routine facility data to
assess the impact of PBF on quality of care over a three-year period [20]. In Burundi, a study
employed HMIS data aggregated at the province level to evaluate the effect of PBF on use of
primary healthcare services in the context of selective free healthcare provision [21].

In Burkina Faso, PBF was first piloted in 2011 in three out of 63 health districts to address the
inadequate provision of maternal and child health (MCH) services. In 2014, the government
extended the program to another 12 districts, covering MCH and general curative services [22].
Approximately two years into the scale-up, in June 2016, the government introduced a nationwide
free healthcare policy for MCH services (hereafter referred to as gratuité) [23, 24], implemented
in parallel with PBF.

A primary data-based IE, funded by the World Bank’s Health Results Innovation Trust Fund
(HRITF) and spanning the period from 2014 to early 2017, showed a positive impact of PBF on
the utilisation of facility-based delivery and post-natal care, but not on other key MCH service
utilisation indicators [25]. The evaluation relied on a pre- and post-test design with independent
controls using a difference-in-differences design. With data being collected only at two-time points
(2013 and 2017), it was impossible for the impact evaluation to ascertain any specific interaction
between PBF and gratuité. Similarly, the above-mentioned recent evaluation based on district-
level HMIS data for the period 2013 to 2016 detected a positive impact of PBF only on postnatal
care but did not take into account the fact that gratuité was introduced mid-way through the PBF
implementation [18].

Using facility-level HMIS data from 24 districts for the period January 2013 to September 2017,
our study aims at complementing the evidence emerging from the above-mentioned studies by
assessing the impact of PBF on nine MCH and curative care indicators. We employed a quasi-
experimental design, interrupted time series analysis (ITSA) with independent controls, to
overcome the drawbacks inherent in primary data-based evaluations and to account explicitly for
the introduction of the gratuité mid-way through the PBF implementation. It ought to be noted that
while our models include the gratuite, they do so exclusively to provide a more accurate estimate
of PBF impact and not to estimate the impact of gratuité per se. Moreover, our work does not
focus on the mechanisms of interaction between the two programs.

2. Methods

2.1. Study settings
Burkina Faso is a West-African landlocked country with an estimated population of about 18
million people (2015) [26], about half of which live in poverty [27]. On the 2017 Human
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Development Index (HDI) Burkina Faso ranked 183 out of 189. The country’s gross national
income (GNI) per capita was 1,650 USD (PPP) in 2017 [28].

In 2014, total expenditure on health as a percentage of GDP was only 5%. Government health
expenditure as a percentage of total health expenditure was only 11.2%, while private expenditure
(mostly through user fees at point of service) constituted 47.7% of total health expenditure [27].
The lack of adequate funding for health continues to pose a major challenge to any effort made
towards Universal Health Coverage [29]. Over the last few years, the country saw some
improvement in MCH indicators with under-five mortality and maternal mortality dropping
respectively from 186 per 1,000 live births in 2000 to 114 per 1,000 live births in 2010 [30] and
from 580 per 100,000 live births in 2000 to 330 per 100,000 live births in 2015 [28], but mortality
levels remain high in absolute terms.

Health service delivery is organised mostly through the public sector along a three-tier system.
The first level consists of the “Centres de Santé et de Promotion Sociale” (CSPS) and district
hospitals called “Centres médicaux avec antenne chirurgicale” (CMA), which provide basic
preventive and curative care services to the community. The second level consists of Regional
Hospitals, which serve as referral centres for CMAs, while specialist third-level care is provided
in University Hospital Centres [31].

2.2. PBF program in Burkina Faso

Against this background, the Ministry of Health of Burkina Faso, with support from the HRITF,
implemented an extended PBF pilot in 12 out of its 60 districts with the specific objective of
improving MCH indicators. The 12 intervention districts were purposely selected by the
government and its development partners for its particularly poor health indicators [32]. During
this extended PBF pilot, healthcare facilities in the 12 intervention districts were rewarded based
on verified quantity and quality indicators of service provision. Rewards attached to quantity were
computed based on pre-defined unit prices, while rewards attached to quality were computed as a
function of the quantity reward, provided the facility could prove that it had attained pre-defined
quality targets (See Appendix A for a list of indicators). The accompanying IE introduced above
relied on a pre- and post-test design with independent controls, comparing health service utilization
and quality indicators across the 12 intervention districts and 12 control districts. Control districts
were also selected in consultation between government, development partners, and researchers to
be as comparable as possible, in terms of overall socio-economic status and health system
structures, to the intervention ones. In selected facilities in 10 out of these 12 intervention districts,
PBF was accompanied by a number of equity measures aimed at testing the combined effect of the
two interventions in reaching out to specifically vulnerable populations. Futher details are
available elsewhere [32].

In this study, we do not differentiate facilities according to whether they did or did not implement
an equity measure as we focus on the supply-side intervention to establish whether PBF produced
changes in quantity and mix of service provision, irrespective of the distributional incidence of
these changes which is addressed by a parallel study [33].

2.3. Study design



This study employed an interrupted time series analysis (ITSA) design with independent controls
[34, 35]. Although we conducted the analysis independently of the primary IE, we made use of the
IE design, using data from the same 12 intervention and 12 control districts.

Recognized as the best approach to impact assessment when randomisation is not possible [36,
37], the ITSA design allowed us to discern the effects of secular time trends from that of PBF by
accounting for existing trends before its introduction [38, 39]. The control group further allowed
to control for non-program influences occurring in concurrence to PBF to which both intervention
and control facilities were exposed, such as gratuité [34]. Thus, we evaluated PBF impacts by
looking at whether the intervention facilities deviated from baseline levels and trends to a greater
extent than the control facilities [40].

2.4. Conceptual framework

The inclusion of gratuité in the model was guided by a theoretical understanding that the two
interventions may interact, and that the impact of PBF could therefore only be estimated by taking
into account the introduction of the gratuité. We start our theoretical reflection by looking at the
expected theory of change in each of the two interventions separately.

On the one hand, in line with principal-agent theory [41, 42], we postulated that the introduction
of financial incentives, the increased supportive supervision and the enhanced managerial
autonomy promoted by PBF (without gratuité) would motivate health workers to align their
behaviour with Ministry of Health expectations, resulting in increased provision of quality
healthcare services. On the other hand, in line with the literature emerging from pilot experiences
[15-18], we postulated that the removal of user payments at the point of use for MCH services
promoted by the gratuité would lift financial barriers to access and stimulate demand. We further
postulated that in the period before gratuité, all other financial arrangements held equal and hence
reacting exclusively to PBF (including financial incentives, increased supervision, and enhanced
autonomy), health workers might have privileged the provision of some services above others. For
instance, we expected providers to favor services generating greater financial gains and/or services
whose provision could more easily be directed by their own behavior independently of demand.
In turn, we expected this preference for selected services to lead to important alterations in the
quantity and the mix of service provision, fully driven by the supply side. We expected that the
introduction of the gratuité alongside PBF (PBF+ gratuité) would alter PBF dynamics by
removing user charges only for a subset of services included in the PBF package (i.e. MCH
services).

In fact, following the introduction of the gratuité, providers received dual reimbursement for the
services (maternal care and child curative services) included both in the PBF and in the gratuité
package [43, 44]. Hence, we expected the gratuité to increase the provision of this specific sub-
set of services through two parallel mechanisms. On the one side, we expected targeted exemptions
to stimulate demand for this specific sub-set of services, potentially altering the quantity and
composition of the patient population. In turn, we expected this shift to enable health providers to
increase service provision also for services more closely tied to demand-side barriers, where the
change in supply-side processes promoted by PBF might have not been sufficient to generate
change. On the other side, we expected that the dual reimbursement would encourage providers to
keep up and further encourage service provision of the selected sub-set of services included in both
the PBF and the gratuité package. Hence, by acting to modify both demand- and supply-side, the
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interaction between PBF and gratuité should lead to important shifts in service provision quantity
and mix beyond what PBF could effect alone.

2.5. Data sources and variables

2.5.1.Data and sources

The study used data from the HMIS and the facility catchment area population. In line with the
PBF intervention focus, we focused the analysis exclusively on public primary level facilities and
worked with data from 838 (524 intervention and 314 control) CSPS for which we had sufficiently
complete data from both datasets and for all relevant indicators for the period from January 2013
to September 2017, representing 12 months pre-intervention, 29 months post-PBF introduction
and 16 months post-PBF+gratuité. HMIS data were organised to report monthly patient counts on
each services, while catchment area population data comprised annual projections of the total
population within the facility catchment area, the population aged less than one year, the
population aged less than five years, women of reproductive age, expected pregnancies and
expected deliveries. While no specific independent quality assessments are available, HMIS data
in Burkina Faso are generally considered of good quality and have been used extensively for
scientific purposes over the past few years [15, 16, 18]).

It is worthwhile noting that although we excluded a priori 221 facilities with missing data on more
than 80 percent of HMIS data points (ie facility-months per indicator), our sample still included a
number of missing values, with proportions of missing values ranged from less than 7% for OPD
to 33.5% for short-term family planning service. Most of the missings were due to facilities having
been newly created in the course of the time period under consideration in this paper. Most
missings are therefore structural rather than an indication of poor data quality. In line with existing
literature [45, 46], we adopted multiple imputations in response. First, we did mean imputation for
delivery services (a relatively stable indicator in Burkina Fasoi) and used the mean imputed
version as our independent variable (since all indicators had missing values and were not suitable
to be used as independent variables) to impute the other indicators. Five rounds of imputations
were done in Stata using the mi impute Poisson command [47] and the resulting average values
were then used for analysis.

2.5.2.0utcome variables

We focused our analysis on the ten (out of a total of 23 as in Appendix A) PBF indicators for
which sufficient numbers of patients were recorded in the HMIS database. This exclusion is in no
way related to actual program impact on service provision but reflects the fact that some conditions
and hence some treatments (e.g. tuberculosis, HIV), although incentivized in the context of PBF,
occur too rarely in Burkina Faso to generate sufficient data for analysis. The ten indicators are
referred to as outcome variables in the following. To produce values that can be interpreted from
a policy perspective, we constructed each outcome variable to represent the ratio of services
provided by a CSPS to people living within its catchment area in a given month (and interpreted
as percentages). Table 1 reports the numerator and denominator for each outcome variable

1 This was the outcome variable that did not show AR autocorrelation at lag 1. This may be due to the consistent
policy intervention on the indicator in the past



included in the study. For analysis, we aggregated data into monthly averages, differentiating
control from intervention facilities.

2.5.3.Time and program variables

We counted time in months starting January 2013 and coded serially from one to 57, representing
September 2017. Given the aim of this paper was to assess the impact of PBF only, accounting for
the implementation of gratuite, we included set of dummy variables to capture the period when
PBF only (without gratuite) was implemented and then took into account when the gratuite was
implemented alongside PBF. Thus, we included two dummy variables to capture time in relation
to PBF and the gratuité. The first variable identified the pre-intervention months (0=no PBF and
no gratuité in place (January 2013 to December 2013); 1=PBF only in place (January 2014 to May
2016)); the second variable identified months during which both PBF and gratuité were in place
(O=pre-PBF+gratuite in place (January 2013 to May 2016); 1=both PBF+gratuité in place (June
2016 to September 2017). We also included a third dummy variable that identified PBF assignment
(O=control facilities; 1=intervention facilities). In addition, we included interaction terms to
capture the PBF-only pre-intervention trend in control facilities, the difference in PBF-only pre-
intervention trend between intervention and control facilities, the difference in level between
intervention and control facilities in the period immediately following PBF-only, and the
difference in PBF-only post-intervention trend between intervention and control facilities. We also
included interaction terms that captured PBF+gratuité pre-intervention level in the control
facilities, PBF+gratuité pre-intervention trend in control facilities, the difference in the level
immediately following PBF+gratuité, and the difference in PBF+gratuité post-intervention.

2.6. Empirical analysis

First, we used scatter plots to inspect data for each outcome variable and identify outliers. Then
we inspected the data for autocorrelation by using the autocorrelation (ACF) and partial
autocorrelation (PACF) plots. We also examined the data for trend stationarity using the Dicky-
Fuller (DF) test by decomposing the trend into systematic, periodic, and random components. We
used the Akaike information criterion (AIC) and Bayesian information criterion (BIC) to select the
appropriate functional forms (between linear, log-linear and the quadratic functional forms) [48]
before estimating the regression equations.

Preliminary checks revealed the presence of autocorrelation for all outcome variables except
delivery care. In addition, the test for model functional form (see Table 2), using the minimum
values of both the AIC and the BIC, showed that the quadratic functional form best fit all indicators
except delivery care, family planning, and growth monitoring for children aged between 12 to 23
months. For these three variables, AIC and BIC values detected only a small difference between
the linear and the quadratic functional forms. Consequently, we implemented the quadratic
functional form for each outcome variable in the regression models explained in the following
[48].

Second, we employed the segmented regression model [13, 49, 50] in equation (1),
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where Y; is the rate (proportion) of services provided to people living in a facility catchment area,
for each of our ten outcome variables. The following coefficients denote the PBF-only effect as
follows: 6, is the pre-intervention level in control facilities, 6, is the pre-intervention trend in
control facilities, 8, is the immediate impact in control facilities and 65 is the post-intervention
trend in control facilities. 6, is the difference in pre-intervention level, 6 is the difference in pre-
intervention trend, 8 is the difference in level in the period immediately following PBF and 6, is
the difference in PBF post-intervention trend. The remaining coefficients denote the PBF+gratuité
effect as follows: 84 is PBF+gratuité pre-intervention level in control facilities, 6, is PBF+gratuité
pre-intervention trend in control facilities, 6, is the difference in level immediately following
gratuité, 6,, is the difference in trend in the PBF+gratuité post-implementation period. The
coefficient @ is the effect of the quadratic term. We used the imputed data for the main analysis
and the original data for sensitivity analyses. We estimated equation (1) separately for each
outcome variable, for a total of twenty equations - ten for the main analysis and ten for the
sensitivity analysis. Results of the sensitivity analyses, presented in Appendices B and C, did show
any PBF effect for most indicators. This was most probably due to the use of data with some
missing values [46, 51], and justifies our decision to do multiple imputation before using data for
our main analysis.

Since autocorrelation was detected, we used the generalised linear model (GLM) to adjust for the
presence of autocorrelation, and calculated the unadjusted and adjusted Durbin-Watson (DW)
statistics to ensure correction for autocorrelation.

3. Results

3.1. Average provision of healthcare services

Table 3 presents average service provision for intervention and control facilities for the pre-
intervention period (January 2013 to December 2013); the period when PBF-only was in place
(January 2014 to May 2016); the period when gratuité was implemented alongside PBF (June
2016 to September 2017); and the entire study period (January 2013 to September 2017). Results
indicate that in the 12 months preceding PBF implementation in intervention facilities, the average
monthly rate of service provision per facility catchment area varied from a low of 2.5% to a high
of 24% for family planning and ANC respectively. In control facilities, the average service
provision ranged from a low of 2.5% for family planning services to a high of 25% for ANC.
During the 29 months (January 2014 to May 2016) when PBF alone was implemented, the average
monthly rate of service provision in intervention facilities varied from a low of 2.6% to a high of
24% for family planning services and ANC respectively. In control facilities, service provision
varied from a low of 2.7% for family planning services to a high of 24% for ANC. When gratuité
was implemented alongside PBF (from June 2016 to September 2017) the average monthly rate
of service provision increased for most indicators in both intervention and control facilities, when
compared with the period where PBF alone was implemented. For the entire study period, average
service provision for most indicators was higher in intervention facilities than in the pre-
intervention period when PBF alone was implemented but lower than when gratuité was
implemented alongside PBF. In control facilities, the average for most indicators for the entire



study period was lower than in the pre-intervention period, the period when PBF alone was
implemented as well as in the period when gratuité was implemented alongside PBF.

3.2. Pre-intervention comparison

Tables 4 and 5 present results from the ITSA analysis. Corresponding graphs are in Figures 1 and
2. The unadjusted DW statistics indicate the presence of autocorrelation, while the adjusted DW
statistics indicate that adjusting for autocorrelation at lag 1 was successful in addressing the
autocorrelation issue. Results from the models indicate that at baseline (the period before January
2014), there was no significant difference between control and intervention facilities in the levels
of service provision for all outcome variables except for tetanus vaccination in pregnancy for
which we detected a significant negative difference. This means that before PBF, control facilities
provided tetanus doses to more pregnant women than intervention facilities.

Similarly, before January 2014, there was no significant difference in pre-intervention trends for
six out of ten outcome variables (delivery care, ANC, PNC, FP, U5, tetanus vaccination).
However, we identified a significant decrease in month-to-month (trend) service provision in the
intervention compared with control facilities for GM1, GM2, and OPD. This means that for these
services, provision saw faster growth in control than in intervention facilities. We also found an
increase in the pre-intervention trend in service provision for immunisation for children aged less
than 12 months in intervention facilities, suggesting that provision grew faster in the intervention
than in control facilities already before the implementation of PBF. In summary, the analysis
therefore indicates that pre-intervention trends were similar for most service provision indicators,
reinforcing the robustness and validity of our findings [52].

3.3. Post-PBF intervention comparison

In the post-PBF intervention comparison analyses, we examined the effect of PBF in the
intervention compared with control facilities. The model estimates (see Table 4 and 5) indicate
that PBF produced modest increases in the trend of service provision for seven outcome variables
as well as a modest immediate change in service provision for four outcome variables. In terms of
immediate impact, PBF led to a significant increase of 1.3% and 0.7% in the level of service
provision for GM1 and GM2 respectively, but led to a significant immediate decrease of 0.6% in
service provision for family planning and 0.3% for immunization of children aged less than 12
months. In terms of trend effect, the results showed that PBF led to an increase of 0.4% in the
month-to-month provision of service for ANC, 0.2% for PNC, 0.1% for family planning services,
0.4% for GM1, 0.1% for GM2, 0.4% for U5 and 0.2% for OPD. We also found a 0.1% decrease
in the month-to-month service provision for immunisation in intervention facilities. PBF did not
affect service provision for delivery care and tetanus vaccination at all.

3.4. Post-PBF+ gratuité intervention comparison

Following the introduction of gratuité alongside PBF, we no longer saw any positive effect of PBF
on service provision, except for complete immunisation of children under 12 months where we
observed an immediate increase of 0.3%. However, we also observed a decrease of 0.3%, 0.9%
and 0.3% for family planning services, GM1 and GM2 respectively. In terms of trend, we found a
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0.3%, 0.4% decrease in month-to-month service provision for delivery care and U5 respectively;
and an infinitesimal decrease in service provision for family planning services.

4. Discussion

Our study makes a unique contribution to the literature in being the first study employing a robust
quasi-experimental analytical approach to assess the impact of PBF on the quantity and the mix of
service provision while accounting for the introduction of a free healthcare policy. The findings
highlight that before the introduction of gratuité, PBF produced modest increases over time in the
provision of most services, without substantially altering service mix. Specifically, between
January 2014 and May 2016, PBF produced modest increases across a wide range of services
(ANC, PNC, family planning, GM1, GM2, U5 and curative care), a decrease in only one service
(child complete immunisation), and no effect on two services (delivery care and tetanus
vaccination for pregnant women). Following the introduction of gratuité, PBF did not produce
further increases in service provision nor led to any changes in the service mix. After June 2016,
service provision for two services targeted by the gratuité, namely delivery care and under-five
consultations, and for family planning (not targeted by gratuité) grew less significantly in PBF
compared with non-PBF facilities.

Appraising findings in light of existing literature is difficult given the novelty of the analytical
approach we adopted and the wide range of outcome variables included. Comparing our findings
with those from the three other impact studies conducted in Burkina Faso, we notice remarkable
differences. Discrepancies between our findings and the study by Steenland et al. (2017) are not
surprising since the pre-pilot was substantially different from the extended pilot and took place at
a time where baseline service provision levels were considerably different from those in 2014
when the extended pilot was launched. In addition, even though Steenland et al. made use of HMIS
data, the authors applied a difference-in-differences analytical approach, thereby relying only on
two-time points, and worked with data from only three intervention districts. Similarly, differences
between our estimates and those produced by the primary IE [25] arise because the analysis we
present in this paper relied on multiple data points and could therefore discern the impact of PBF
before and after the introduction of the gratuité. This underlines that strong routine data collection
systems are essential to enable the production of robust impact assessments to complement and, in
the case of scarcity of resources, even replace IE based on costly primary data collection [13, 14]

We also identify remarkable differences if we compare our findings with those of the study by
Zizien et al. (2018) which is closest to ours. Also addressing the extended PBF pilot, the study
detected a positive effect exclusively on the provision of PNC services. The striking difference
between the two sets of results may be due to the fact that Zizien et al. relied on a shorter time
series (which therefore gave fewer observation points and reflected a shorter intervention period),
different control districts (not the ones selected ex-ante for the primary IE), and made use of service
provision counts aggregated at the district level rather than disaggregated at facility level as we
did. Knowing how the local HMIS operates, we postulate that district-level aggregate service
provision counts are more likely to be inaccurate since they are routinely computed by simply
equating missing values to zeros, which potentially distorts resulting estimates. Moreover, the
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analysis by Zizien et al. also stretched into the gratuité period, but did not account for it
analytically, introducing an additional bias in the generation of PBF effects.

Two interesting factors emerge from our analysis: PBF produced consistent, albeit modest,
increases in service provision prior to the introduction of the gratuité and, contrary to our initial
expectation, it did so without altering the overall service mix. Appraising these two elements
jointly suggests that carefully designed PBF programs can effectively increase service provision
without necessarily altering the overall service mix. This observation provides evidence against
the claim that PBF inevitably introduces gaming, which we define as redirecting efforts towards
remunerated services at the expense of non-remunerated aspects of work as well as purposive
misreporting[53-55]. While findings from a parallel process evaluation suggest the presence of
gaming in selected facilities [56], our quantitative findings clearly indicate that gaming is unlikely
to have taken place on a large scale in the Burkinabé context. This observation is consistent with
our prior work on the same PBF program, suggesting the existence of widespread misreporting at
the facility level, but the absence of systematic misreporting only on selected indicators [57]. The
absence of extensive gaming is perhaps a consequence of the fact that PBF in Burkina Faso
addressed a broad range of primary healthcare services and relied on unit prices that reflected
adequately the relative level of effort implied by provision of the single services. This finding bears
important policy implications, as it suggests that PBF may serve as a means of introducing
elements of strategic purchasing in a healthcare system [58], but to do so it needs to target a broad
range of services and apply an adequate pricing structure [59]. Nonetheless, in line with existing
literature [60, 61], the small magnitude of the changes observed raises important questions related
to the cost of PBF and calls for further analysis to determine its economic value.

In line with prior literature [7, 21, 62-64], not all services experienced an increase following the
introduction of PBF. In particular, contrary to the primary IE [33], we did not identify an effect of
PBF on the use of facility-based delivery. While likely due to the different modelling approaches
adopted by the two studies, the discrepancy between our findings and the findings from the primary
IE remains to be explored and understood through further qualitative inquiry in order to be able to
inform prospective policy formulation. At this stage, however, we can speculate that the extended
PBF pilot was launched eight years after the introduction of a major user-fee reduction policy
targeting specifically delivery services such as Emergency Obstetric and Newborn Care (Soins
Obstétricaux Néonataux d’Urgences; SONU) [65, 66]. Even prior to the gratuité, this policy had
allowed Burkina Faso to reach some of the highest rates of assisted deliveries for the African
content, with 86.2% of all pregnant women choosing to give birth in a health facility in 2014 [43].
Hence, the trend towards increased facility-based delivery had been upward for several years,
offering little opportunities for an intervention to easily produce additional marginal gains.

In line with the primary IE and consistent with observations emerging elsewhere in SSA [63, 67],
PBF did not substantially affect the provision of vaccination services, even producing a small
decline in the proportion of fully immunised children. This single negative effect detected in the
pre-gratuité period is surprising, since it contradicts our initial expectation that PBF would be more
likely to produce changes in the provision of services that are more susceptible to healthcare
providers’ behaviour. Given the central role that immunisation plays in public health,
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understanding the inability of PBF to generate even modest positive changes at this level merits
further qualitative inquiry. In line with what was observed in other settings [68], it is possible, but
remains to be verified empirically, that structural constraints related to vaccine availability
restricted healthcare providers’ ability to generate change on this specific service provision
indicator. Informal discussions with implementing stakeholders revealed substantial vaccine
ruptures in the government supply chain system, particularly towards the end of 2017. It appears
that healthcare providers were unable to circumvent such vaccine ruptures since PBF was not
accompanied by any measure to enable them to procure drugs outside the standard government
supply system.

The third interesting element emerging from our analysis is the fact that PBF did not produce
further increases in service provision following the introduction of the gratuité. Contrary to what
was postulated in our initial theoretical framework, the increases in demand promoted by the
gratuité through the removal of user fees and convergence of two provider payments on the same
sub-set of services did not generate any change in the quantity and mix of services provided by
PBF facilities. This inability to generate further increases in service provision is possibly due to a
saturation effect, in that in a context characterised by inadequate human resources [69] and overall
structural constraints [70], the implementation of gratuité alongside PBF probably placed an
additional burden on healthcare providers already working at maximum capacity. It is also
plausible to assume that by the time the gratuité was launched (over two years into PBF
implementation), healthcare providers might have been reluctant to make additional efforts to
increase service provision, given their experience with poor implementation fidelity, and more
specifically with the extreme delays in payment incurred by the PBF intervention [71, 72]. Re-
iterating the recommendation that has emerged from a review of 32 PBF programs in LMICs [4],
our findings also point to the need to conduct further qualitative research to understand how
existing health system structures and processes related to PBF implementation interact to shape
the program effects (or lack thereof).

Methodological considerations

Next to its value as a sound quasi-experimental investigation into the effects of PBF in Burkina
Faso, we acknowledge that our study also suffered from a number of limitations. First, despite
overall comparatively good quality of HMIS in Burkina, an earlier study focused on misreporting
[57] had identified small discrepancies between PBF verified data and HMIS data. Hence, we
cannot exclude potential sources of bias in our analysis. Second, the datasets available for our
analyses were not complete, forcing us to drop 221 (out of 1,059) facilities due to a lack of
sufficient data to even run multiple imputations. Most of these facilities dropped were recently
opened and thus did not have enough observations for the study period. While we trust that the
838 facilities included in the final analysis represent a sufficiently large and representative sample,
we cannot fully exclude that they differ in some systematic way from the overall census of facilities
in the concerned districts. Unfortunately, we have no means to assess the presence of such potential
systematic differences. Nonetheless, the excluded facilities were similarly distributed across
intervention and control districts suggesting that data completeness was not directly related to the
PBF program. Third, even for the sub-sample of facilities that could be retained for analysis, the
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datasets contained substantial proportions of missing values for several outcome variables, forcing
us to rely on multiple imputations prior to running our models. Albeit clearly representing a
second-best option to working with real complete data, in line with the literature on missing data
[45, 46, 51, 73], we trust that this procedure produced less biased results than analysing incomplete
data. Finally, for four services, namely GM1, GM2, immunisation and curative services, the
models identified significant pre-intervention differences in trend, suggesting that for these
indicators PBF and non-PBF facilities may not be fully comparable and hence the related
coefficients should be interpreted with caution [52].

5. Conclusion

In conclusion, we would like to highlight the two main contributions of our work. First, from a
methodological point of view, by relying exclusively on secondary routine data to examine the
effect of PBF on the quantity and mix of service provision while accounting for the introduction
of a parallel free healthcare policy, our study contributes evidence in favour of the feasibility of
implementing such quasi-experimental methods and should serve to encourage other teams
working on health financing impact assessments to pursue similar approaches. Second, and more
importantly so, our study offers independent evidence that the PBF program produced consistent,
yet modest improvements across a wide range of services, not altering service provision mix. This
suggests that broadly defined PBF programs can effectively prevent that healthcare providers
privilege provision of some services above others. By highlighting how no further gains in terms
of service provision were observed after the introduction of the gratuité, our study also points at
the importance of considering changing policy environments when evaluating the effects of a
specific health financing reform. Our findings invite health policy makers to consider how the
health system provision capacity may be capped by structural constraints, so that no further
improvements are possible even when two potentially synergetic policies are implemented in
parallel to one another. Since this study is based exclusively on quantitative data, we need to
acknowledge our inability to explaining the interaction between the two policies, PBF and free
healthcare, inevitably leaving open many questions to be addressed by further qualitative research.
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Table 1: Outcome variables (service indicators) and their measurements (numerators and denominators)

Indicator label

Numerator (per month)

Denominator (per year)?

Delivery care

Number of facility based deliveries

Expected deliveries

Tetanus vaccination

Number of second tetanus vaccine doses provided to pregnant women

Expected deliveries

ANC

Antenatal care consultations provided to pregnant women utilizing ANC for the fourth (or
more) time in the current pregnancy

Expected deliveries

PNC Number of postnatal care consultations Expected deliveries

FP Number of family planning services provided to women of reproductive age Women 15-49 years old
GM1 Number of children aged <12 months provided with growth monitoring services Population aged <12 months
GM2 Number of children aged 12 to 23 months provided with growth monitoring services | Population < 5 years3
Immunization Number of children aged < 12 months provided with complete immunization Population < 12 months

U5 Curative care consultations provided to children aged < 5 years Population < 5 years

OPD Curative care consultations provided to people aged 5 years and above Total population

2 Using annual data as denominator resulted in lower values (for proportion). Since it is not likely that population figures vary per month, we preferred using
annual projections for all indicators for consistency purposes.
3 We did not get the specific match for the HMIS data.
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Table 2: Selection of model functional form

Outcomes Linear Quadratic Semi-log
AlIC* BIC® AIC BIC AIC BIC
ANC -655.7 -649.2 -656.0° -649.6 -146.0 -139.6
Tetanus vaccination -1326.0 -1319.6 -1326.4 -1319.9 -121.8 -1154
Delivery care -953.1 -946.6 -9529  -946.5 19.8 26.3
PNC -994.1 -987.6 -9941 -987.6 -116.7 -110.2
Immunization -1624.2 -1617.8 -1624.7 -1618.3 -216.3 -209.8
FP -1362.3 -1355.9 -1362.1 -1355.6 -35.9 -29.5
GM1 -1034.0 -1027.6 -1034.6 -1028.1 -167.4 -160.9
GM2 -1278.8 -1272.3 -1278.4 -12719 -100.4 -93.9
U5 -705.8 -699.4 -7059 -699.5 -109.4 -102.9
OPD -1113.3 -1106.9 -11145 -1108.1 -39.9 -33.5

4 Akaike information criterion
5 Bayesian information criterion
6 Selected model
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Table 3: Average monthly rate (proportions) of healthcare service provision

Outcome PBF facilities Non-PBF facilities

Mean Std. Dev Min Max Mean Std. Dev Min Max

Pre-intervention period (January 2013 to December 2013 - 12 months)
ANC 0.241 0.011 0.222 0.256 0.245 0.006 0.232 0.258
Tetanus vaccination 0.034 0.002 0.029 0.038 0.041 0.002 0.039 0.044
Delivery care 0.067 0.004 0.058 0.075 0.069 0.006 0.057 0.078
PNC 0.087 0.004 0.081 0.093 0.089 0.004 0.085 0.095
Immunization 0.050 0.001 0.049 0.052 0.048 0.001 0.047 0.051
FP 0.025 0.002 0.022 0.029 0.025 0.001 0.024 0.028
GM1 0.089 0.003 0.085 0.094 0.042 0.002 0.037 0.045
GM2 0.041 0.002 0.037 0.045 0.097 0.006 0.087 0.106
U5 0.195 0.011 0.172 0.214 0.198 0.006 0.184 0.208
OPD 0.045 0.001 0.042 0.048 0.051 0.002 0.045 0.054
Implementation of PBF only (January 2014 to May 2016 — 29 months)
ANC 0.243 0.019 0.213 0.279 0.241 0.016 0.220 0.274
Tetanus vaccination 0.038 0.002 0.033 0.044 0.043 0.002 0.039 0.046
Delivery care 0.075 0.004 0.064 0.082 0.072 0.009 0.058 0.089
PNC 0.089 0.007 0.079 0.104 0.092 0.006 0.082 0.101
Immunization 0.049 0.001 0.045 0.051 0.049 0.002 0.046 0.052
FP 0.026 0.003 0.021 0.032 0.027 0.003 0.023 0.032
GM1 0.091 0.007 0.078 0.107 0.098 0.006 0.089 0.110
GM2 0.043 0.003 0.037 0.047 0.042 0.003 0.036 0.049
us 0.191 0.018 0.163 0.223 0.200 0.016 0.177 0.237
OPD 0.049 0.005 0.042 0.057 0.053 0.004 0.046 0.063
Implementation of gratuité alongside PBF (June 2016 to September 2017 — 16 months)

ANC 0.264 0.012 0.237 0.285 0.243 0.016 0.217 0.264
Tetanus vaccination 0.039 0.002 0.035 0.041 0.043 0.002 0.039 0.045
Delivery care 0.073 0.005 0.065 0.078 0.071 0.007 0.056 0.081
PNC 0.092 0.005 0.082 0.099 0.087 0.006 0.075 0.095
Immunization 0.048 0.001 0.047 0.049 0.049 0.001 0.048 0.052
FP 0.028 0.001 0.025 0.030 0.025 0.002 0.022 0.028
GM1 0.099 0.003 0.095 0.104 0.097 0.006 0.089 0.107
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GM2 0.047 0.003 0.041 0.052 0.039 0.002 0.038 0.043
U5 0.215 0.009 0.199 0.229 0.196 0.019 0.165 0.221
OPD 0.058 0.005 0.051 0.067 0.053 0.005 0.046 0.062
Study period (January 2013 to September 2017 - 57 months)
ANC 0.248 0.018 0.213 0.284 0.242 0.015 0.216 0.274
Tetanus vaccination 0.037 0.003 0.029 0.044 0.042 0.002 0.039 0.047
Delivery care 0.072 0.005 0.058 0.081 0.071 0.008 0.056 0.089
PNC 0.089 0.006 0.079 0.104 0.089 0.006 0.075 0.102
Immunization 0.048 0.001 0.046 0.053 0.049 0.002 0.045 0.052
FP 0.027 0.003 0.021 0.032 0.026 0.002 0.022 0.032
GM1 0.092 0.006 0.078 0.106 0.098 0.006 0.087 0.110
GM2 0.044 0.004 0.036 0.052 0.041 0.002 0.036 0.049
U5 0.198 0.018 0.163 0.229 0.199 0.015 0.165 0.237
OPD 0.051 0.006 0.042 0.067 0.053 0.004 0.045 0.063
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Table 4: Maternal care services [GLS based estimates (autocorrelation adjusted model)]

Maternal care services Delivery care Tetanus ANC PNC FP
vaccination
Baseline situation
Level (control group) (6,) 0.069*** 0.042*** 0.237*** 0.089*** 0.025***
Trend (control group) (6,) 0.001 -3.09e-04*** 0.002 1.39e-04 1.36e-04
Difference in level (6,) -0.008 -0.008*** 0.001 -3.73e-04 0.003*
Difference in trend (65) 4.013e-04 1.68e-04 -0.002 -7.38e-04 -3.81e-04*
Effect of original PBF
Level change (control group) (8,) 0.008 0.005*** -0.008 0.005* 0.005***
Change in trend (control group) (65) -1.61e-04 -4.07e-04 -0.002 -3.04e-04 -122e-04**
Difference in level (8¢) -0.004 -0.001 -0.002 -0.002 -0.006***
Difference in trend (6;) 2.64e-04 6.61e-06 0.004** 0.002** 0.001***
Effect of PBF+gratuité
Level change (control group) (65) 0.002 -0.001 0.002 -0.001 0.001
Change in trend (control group) (6,) 0.003** -3.51e-04 0.003 0.001 0.001**
Difference in level (8,,) 0.005 -0.002 -0.019 -0.005 -0.003***
Difference in trend (6,,) -0.003*** -2.803e-04 -0.003 -0.001 -4.66e-04**
Quadratic term -2.06e-05 1.18e-05** -1.03e-05 -3.67e-06 -5.09e-06
Autocorrelation
rho -0.198 0.616 0.697 0.711 0.728
DW statistic (unadjusted) 2.365 0.980 0.777 0.879 0.614
DW statistic (adjusted) 2.025 1.938 2.064 1.912 1.817

*** = significant at 1 percent level; ** = significant at 5 percent level; * =significant at 10 percent level
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Table 5: curative and child-care services [GLS based estimates (autocorrelation adjusted model)]

Child and curative care services GM1 GM2 Immunization U5 OPD
Baseline situation

Level (control group) (6,) 0.088*** 0.039*** 0.050*** 0.191*** 0.046***
Trend (control group) (6,) 0.002*** 0.001** -1.25e-04* 0.002 0.001***
Difference in level (6,) 0.004* 0.003 -0.001 2.84e-04 3.81e-04
Difference in trend (65) -0.003*** -0.001** 4.41e-04*** -0.002 -0.001***
Effect of original PBF

Level change (control group) (8,) -0.006** -0.001 -0.001 0.004 0.001
Change in trend (control group) (65) -0.003*** -0.001 0.001*** -0.003 -0.002***
Difference in level (6,) 0.013*** 0.007*** -0.003*** -0.158 0.003
Difference in trend (6;) 0.004*** 0.001** -0.001*** 0.004** 0.002***
Effect of PBF+gratuité

Level change (control group) (85) 0.003 0.001 -0.002*** -0.005 -0.001
Change in trend (control group) (65) -1.76e-04 2.0e-04 4.61e-04** 0.004* 0.001
Difference in level (6;,) -0.009*** -0.003*** 0.003*** -0.002 -0.001
Difference in trend (6,4) -4.37e-04 0.001 5.81e-05 -0.004** -0.001
Quadratic term 1.45e-05 -3.24e-07 -9.19e-06*** -2.37e-07 6.95e-06
Autocorrelation

rho 0.775 0.709 0.597 0.694 0.650
DW statistic (unadjusted) 0.647 0.729 0.875 0.782 0.798
DW statistic (adjusted) 1.852 1.892 1.784 1.952 1.931

*** = significant at 1 percent level; ** = significant at 5 percent level; *

=significant at 10 percent level
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Appendix A: List of quantity indicators included in PBF design

No. Indicator Basic price’
1 Number of new patients age 5 or older in curative consultation 100
2 Number of new patients under the age of 5 in curative consultation 150
3 Number of days of hospitalization 250
4 Number of counter-references received 1010
5 Number of children fully vaccinated 300
6 Number of pregnant women who have received two or more doses of tetanus vaccine 250
7 Number of pregnant women (new and repeat visits) in antenatal care consultation 400
8 Number of women in postnatal consultation (6-8 days and 6-8 weeks post-delivery) 500
9 Number of deliveries performed 1510
10 | Number of women (new and repeat visits) in family planning consultation using oral or injectable contraceptives 605
11 | Number of women (new and repeat visits) in family planning consultation using long-term methods (IUD or implant) 1210
12 | Number of new patients aged 0-11 months in growth monitoring consultation 100
13 | Number of patients aged 12-23 months in growth monitoring consultation 250
14 | Number of children aged 6-59 months treated for moderate acute malnutrition 300
15 | Number of children aged 6-59 months treated for severe acute malnutrition without complications (SAM) 600
16 | Number of home visits effected 3000
17 | Number of clients having benefitted from voluntary HIV testing and counselling (excluding pregnant women tested in the context 500
of PMTCT)
18 | Number of pregnant women having benefitted from voluntary HIV testing and counselling in the context of PMTCT 500
19 | Number of HIV-positive mothers having benefitted from complete prophylactic anti-retroviral treatment 2500
20 | Number of new-borns to HIV-positive mothers treated 3000
21 | Number of people living with HIV under anti-retroviral treatment 1000
22| Number of pulmonary tuberculosis cases (new and relapse) detected 6000
23 | Number of tuberculosis cases (all types) treated and declared cured or treatment terminated 8500

7 Burkina Faso CFA franc
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Appendix B: Maternal care services [GLS based estimates (autocorrelation adjusted model)]

Maternal care services Delivery Tetanus Antenatal Postnatal Family planning
Baseline situation

Level (control group) (6,) 0.069*** 0.052*** 0.239*** 0.064*** 0.025***
Trend (control group) (6;) 0.001 -1.94e-04 1.03e-04 0.002*** -2.79e-04
Difference in level (6,) 0.004 -0.007*** 0.013 -0.001 0.003**
Difference in trend (6s) 1.49e-04 -3.48e-04 -0.001 4.39e-04 1.84e-04*
Effect of original PBF

Level change (control group) (8,) 5.03e-04 6.30e-04 0.025*** -0.004*** 0.001***
Change in trend (control group) (65) -0.001 -7.41e-04** -0.007*** 2.34e-04 -2.26e-04
Difference in level (6,) -0.001 0.003*** 0.003 -0.004** -4.58e-04
Difference in trend (6) -1.22e-04 1.41e-04 0.002 4.31e-04 -2.81e-04**
Effect of PBF+gratuite

Level change (control group) (85) -0.003 0.001** -0.002 0.001 -0.001*
Change in trend (control group) (65) 0.001 1.33e-04 -0.002 0.001 -0.001***
Difference in level (8,,) 0.001 -0.001* 0.002 5.59e-04 3.75e-04
Difference in trend (6,4) 0.001 -5.77e-04 -0.001 -0.001 8.44e-04
Quadratic term 2.95e-08 7.89e-06 1.13e-04 -2.49e-04** 7.49e-06
Autocorrelation

rho 0.317 0864 0.704 0.775 0.782
DW statistic (original) 1.735 0.791 0.704 0.555 0.479
DW statistic (transformed) 1.578 1.534 1.701 1.074 1.264
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Appendix C: Curative and childcare services [GLS based estimates (autocorrelation adjusted model)]

Maternal care services GM1 GM2 Immunisation U5 Curative care
Baseline situation

Level (control group) (6,) 0.108*** 0.038*** 0.021*** 0.142%*** 0.039***
Trend (control group) (6,) -0.002*** -4.0e-04 -2.88e-04 0.005* 3.99e-04
Difference in level (6,) 0.003 0.001 0.002** 0.003 -0.001
Difference in trend (65) -1.65e-06 4.22e-04** -7.46e-04 0.002 2.20e-04
Effect of original PBF

Level change (control group) (6,) 0.027*** 3.43e-04 -1.34e-04 -0.065*** 0.001
Change in trend (control group) (65) -0.001 -0.001*** -0.001** -0.001 1.76e-04
Difference in level (6,) -0.001 -0.002*** 0.001** -0.015 3.11e-04
Difference in trend (6-) 1.65e-04 -1.72e-04 -1.43e-04 -0.002 -5.99e-04
Effect of PBF+gratuité

Level change (control group) (65) 1.10e-04 -7.19e-04 -0.002*** 0.046*** 0.005***
Change in trend (control group) (6,) -3.11e-04 -0.001*** -0.001** 0.007 0.001
Difference in level (8,,) -0.004 -4.86e-04 -0.001*** 0.002 2.88e-04
Difference in trend (6;4) -0.001 -0.001 1.15e-04 0.001 -3.11e-04
Quadratic term 2.74e-04 2.34e-04*** 2.71e-04*** -4.79%-04 -6.31e-06
Autocorrelation

rho 0.858 0.929 0.961 0.844 0.844
DW statistic (original) 0.339 0.431 0.414 0.494 0.406
DW statistic (transformed) 0.793 1.124 0.751 0.675 0.749
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