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Abstract

Background. In Sub-Saharan Africa, maternal and neonatal morbidity and mortality rates are asso-
ciated with underutilization of skilled birth attendance (SBA). In 2007, Burkina Faso introduced a
subsidy scheme for SBA fees. The objective of this study was to evaluate the effect of Burkina
Faso’s subsidy policy on SBA rate across socioeconomic status (SES) strata.

Methods. We used a quasi-experimental design. The data sources were two representative surveys
(n=1408 and n=1403) of women from Houndé and Ziniaré health districts of Burkina Faso, and a
survey of health centres assessing structural quality of care. Multilevel Poisson regression models
were used with robust variance estimators. We estimated adjusted rate ratios (RR) and rate differ-
ences (RD) as a function of time and SES.

Results. For lowest-SES women, immediately upon the introduction of the subsidy policy, the rate
of SBA was 45% higher (RR = 1.45, 95% confidence interval (Cl): 1.19-1.77) than expected in the ab-
sence of subsidy introduction. The results indicated a sustained effect after introduction of the sub-
sidy policy, based on RR estimate (95% Cl) of 1.48 (1.21-1.81) at 2 years. For middle-SES women,
the RR estimates were 1.28 (1.09-1.49) immediately after introduction of the subsidy policy and
1.30 (1.11-1.51) at 2 years, respectively. For highest-SES women, the RR estimates were 1.19 (1.02-
1.38) immediately after subsidy introduction and 1.21 (1.06-1.38) at 2 years, respectively. The RD
(95% Cl) was 14% (3-24%) for lowest-SES women immediately after introduction of the policy, and
the effect was sustained at 14% (4-25%) at 2 years.

Conclusion. Our study suggests that the introduction of a user-fee subsidy in Burkina Faso resulted
in increased rates of SBA across all SES strata. The increase was sustained over time and strongest
among the poorest women. These findings have important implications for evidence-informed pol-
icymaking in Burkina Faso and other countries in Sub-Saharan Africa.
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Key Messages

of such policies in Africa need more evidence.

* Empirical evidence of subsidy policies’ effect on skilled birth attendance (SBA) in Sub-Saharan African countries remains
weak, and the effect across socioeconomic status (SES) remains limited and contradictory. Decision-makers and funders

* Introduction of a user-fee subsidy policy in Burkina Faso resulted in increased rates of SBA across all SES strata. The
increase was sustained over time and strongest among the poorest women.

* This evidence supports the effectiveness of subsidizing maternal health services, with important implications for
evidence-informed maternal health policymaking in Burkina Faso and other countries in Sub-Saharan Africa.

Introduction

Each year around 287 000 women die worldwide from complications
related to pregnancy or childbirth (WHO er al. 2012). Almost all ma-
ternal deaths occur in low- and middle-income countries (LMICs),
with the majority taking place in Sub-Saharan Africa (WHO ez al.
2012) It is largely acknowledged that promoting facility-based skilled
birth attendance (SBA) contributes to the reduction of maternal (and
neonatal) morbidity and mortality (Say and Raine 2007; Gabrysch
and Campbell 2009). Less than half of women (46%) who give birth
in Sub-Saharan Africa do so in the presence of a qualified professional
(United Nations 2010). To increase the utilization of essential obstet-
ric care, including SBA, 17 African countries have adopted subsidy
policies in the last decade (Dzakpasu et al. 2013). Previous studies
have suggested that subsidizing maternal services has a positive impact
on SBA utilization in African settings (Lagarde and Palmer 2008;
Ridde and Morestin 2011), including Burkina Faso (Ridde ez al.
2011; De Allegri et al. 2012). Yet, serious validity concerns compli-
cate the interpretation of the results, as most of them relied solely on
hospital- or facility-based data (Dzakpasu ez al. 2013), very few stud-
ies used rigorous analytical methodology adjusting for underlying
trends and autocorrelation (Lagarde 2012; Dzakpasu et al. 2013), and
the strong possibility of residual confounding remains (Hussein et al.
2004; Dzakpasu et al. 2013). Thus, empirical evidence of user-fee sub-
sidy policies’ effect on SBA in Sub-Saharan African countries remains
weak (Dzakpasu ez al. 2012).

Insofar as the user-fee subsidies have an effect on SBA rate, its
magnitude remains unknown, especially across socioeconomic sta-
tus (SES) strata (Mills et al. 2012). Three systematic reviews on SBA
subsidy in LMICs produced inconsistent results with respect to po-
tential heterogeneity of effect by SES (Lagarde and Palmer 2011;
Ridde and Morestin 2011; Dzakpasu et al. 2013). In Ghana, the pol-
icy on free delivery care seemed to yield a greater increase in SBA
rate among the poorest (Dzakpasu et al. 2012). In Kenya, there was
no apparent difference in the policy’s effect on SBA rates between
upper and lower SES strata (Perkins et al. 2009), yet in South Africa,
the subsidy policy seemed to mostly favour the well-off (Mills et al.
2012). Evidence of subsidy’s effect across SES remains limited and
contradictory, and decision-makers and funders of such policies in
Africa need more evaluation results (Ridde ez al. 2012).

In Burkina Faso, maternal mortality ratio is 332 per 100 000
live births (Hogan et al. 2010). In that country, SBA consists of ob-
stetric care provided within a health facility by a doctor, registered
nurse, midwife, male midwife practitioner or licensed auxiliary mid-
wife (Newlands et al. 2008; Amnistie internationale 2009). In 2007,
the government of Burkina Faso introduced a national policy to sub-
sidize SBA (Ministere de la santé du Burkina Faso 2006). The sub-
sidy covers 80% of direct costs for non-indigents (and 100% for
indigents) for SBA, at point of service within a primary healthcare
center (CSPS, Centre de Santé et de Promotion Sociale). CSPSs are
equipped and staffed to deliver basic emergency obstetric care

services. Previous evidence suggested that after subsidy introduction,
utilization gap across SES remained unchanged in the country’s rural
settings (De Allegri et al. 2012).

Taking advantage of the introduction of the user-fee subsidy pol-
icy in Burkina Faso in 2007, we carried out a quasi-experimental
study to evaluate the immediate and longer-term effect of the policy
on SBA rate across socioeconomic strata.

Methods

Data sources

We collected data both at population and health centre levels, in
order to produce evidence on the effect of the subsidy policy while
controlling for a comprehensive array of determinants of SBA uti-
lization. We carried out our study in the population of 24 rural and
10 semi-urban localities serviced by 27 CSPSs of Houndé and
Ziniaré health districts. The Houndé and Ziniaré health districts in-
clude rural and semi-urban localities, representative of the socioeco-
nomic, demographic and health characteristics of the population of
Burkina Faso living outside the main cities (Banque mondiale 2003).
We used a database containing data from two representative surveys
conducted in the study population. The first survey, carried out in
2008, was based on a multi-stage random cluster sampling strategy,
using probability-proportional-to-size sampling of enumeration
areas of the 2006 general population census. About 1517 house-
holds were initially selected, of which 1413 (93.1%) were eligible
for inclusion on the basis of having one woman of childbearing age
(15-49) who experienced at least one childbirth in the 5 years pre-
ceding the survey. From those households, 1408 (99.7%) women
agreed to participate in the survey.

Data on sociodemographic and economic characteristics of house-
holds and women, conditions of childbirth and healthcare-seeking be-
havior during pregnancy and delivery were collected. The survey also
collected information on childbirths that occurred before the subsidy
policy introduction. Women were interviewed face-to-face by sur-
veyors using a structured questionnaire, which had been pre-tested on
a convenience sample. Surveyors included representatives of Burkina
Faso’s Public Health Research Society, Burkina Faso’s National
Demography & Statistics Institute and Medical School students, who
received extensive methodological training. Quality control, including
routine data quality checks, was carried out in the field by controllers.
The second survey was conducted in 2010, when the same set of data
was collected on childbirths in the 2 years preceding the survey.
Nearly three quarters (74%) of women participated in both the first
and second surveys. Figure 1 illustrates the data collection process.
The observation window covered a 50-month pre-subsidy-introduc-
tion period and a 41-month post-subsidy-introduction period.

In addition, we used the data from a survey of primary health
centers conducted in 2010, which assessed quality of care character-
istics of the 27 CSPSs servicing the study areas. Data were collected
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Period covered by round 1 Period covered by round 2

Subsidy policy Round 1 Round 2

introduction

Pre-intervention Post-intervention

|:| : 366 women . : 1042 women (overlapping panel) D 1361 women

e : Representation of possible scenarios of childbirths for women surveyed
(each dot represents one episode of delivery)

Figure 1. Timeline of data collection

via a structured questionnaire assessing availability of (1) qualified
health professionals, (2) medical equipment and devices and (3)
CSPS infrastructure and resources. According to Donabedian’s qual-
ity of care model, data collected thus pertain to structural quality of
care at primary health facilities (CSPS) level (Donabedian
1988;Villar and Shah 2004; Hotchkiss et al. 2005). (Hussein et al.
2004). CSPSs in Burkina Faso hold records on the availability of
equipment and staffing on a yearly basis, for reporting purposes on
the health center’s resources deemed essential to cover the ‘basic
package of health services’ (Banque mondiale 2003; Nikiema ez al.
2010). We thus collected data from the CSPS registers on resources
available yearly, from 2003 to 2010.

Study variables

Outcome

SBA status for each episode of childbirth was ascertained during the
household survey by asking women if the delivery at issue took place
inside or outside a health facility (the corresponding binary variable
was coded as Y=1 for SBA and Y=0 for absence of SBA). Data on
the outcome were missing in 16 observations (0.6%), which were
excluded from analysis. We validated self-reported SBA during the
primary health centers survey, by verifying the maternity ward regis-
ters of a random sample of health centers. We thus ascertained 628
self-reported SBA and 592 (94.3%) were recorded in the maternity
ward registries.

Intervention (subsidy policy introduction and
maintenance)

Exposure to the subsidy policy was determined according to the
date of delivery, in comparison with official introduction of SBA
subsidy on March 1, 2007 for Ziniaré and April 1, 2007 for
Houndé. Date of delivery was collected by consulting official admin-
istrative documents during the household survey, including birth
certificate, Burkina Faso’s identity card (CIB), health booklet and
immunization record. Data quality checks were also performed to
assess consistency with children’s age reported at time of the house-
hold survey. Data on date of delivery was missing for 52 observa-
tions (1.96 %), which were excluded from analysis.

Covariates

Women’s sociodemographic and economic characteristics included
age and parity at time of delivery, marital status, occupation, and
place of residence. A woman’s autonomy was appraised by self-
reported decision-making power in health-seeking behavior. To as-
sess women’s SES, a household poverty index was derived from 13
durable household assets; living conditions; and characteristics of
the dwelling using principal components analysis (Gwatkin 2007).
Households were categorized as belonging to the lowest SES (below
the first quintile), middle SES (> 2nd but < the Sth quintile) and
highest SES (>5th quintile). Additional covariates included self-
reported distance (km) between the household and health center, as
well as husband’s age, education, and occupation. Quality of care
provided at health center level was estimated by means of its struc-
tural components (Donabedian 1988; Villar and Shah 2004;
Hotchkiss ez al. 2005). The first quality of care proxy was the profes-
sional skill mix in CSPS: four professionals, namely a midwife, regis-
tered nurse (RN), auxiliary midwife (AM) and itinerant health agent
(IHA); vs three professionals (RN, AM, THA); vs one or two profes-
sionals (RN and/or AM). The second category of proxy related to
health centers’ infrastructure (functional source of water in CSPS),
and the last category related to medical equipment (sphygmoman-
ometer, speculum).

The study was approved by the ethics committees of Burkina
Faso’s Ministry of Health (MOH) and Ministry of Higher
Education and Scientific Research, and University of Montreal
Hospital Research Center (CRCHUM). Informed consent was ob-
tained from all participants and heads of households.

Statistical analysis

The unit of analysis was childbirth episode, for a total sample size of
2655. Descriptive statistics were produced to describe the sociode-
mographic and economic characteristics of the participants. Next,
we fitted multilevel modified Poisson regression models with robust
variance estimators to estimate the rate ratios (RRs) quantifying the
association between user-fee subsidy and SBA as a function of time
since subsidy introduction and SES (Zou 2004; Rabe-Hesketh and
Skrondal 2012). We used segmented regression analysis to control
for secular trends and adjust for serial correlation of observations
(Lagarde 2012). Time (in months) since the start of the observation
period was modeled as a continuous variable. To estimate the
change in SBA rate after the subsidy, we also included a variable rep-
resenting time since the onset of the intervention (postslope), and
fixed the latter to 0 for the pre-subsidy introduction period (Lagarde
2012). A hierarchical order of variables was classified from child-
births (repeated measures, level 1) nested in women (level 2), further
nested in servicing areas of CSPS (level 3). We tested the fit of nested
models using likelihood ratio (LR) tests. Potential multicollinearity
of independent variables was assessed by estimating variance infla-
tion factors.

In accordance to the above-describe model specification, the follow-
ing general three-level random-intercept regression model was fitted:

log(Yiji) = Bojk + Buj Tijie + Bajiclijk + Bk
postslope; + Baji Xijk + Bsjiclijk * SESjk + riji
Bojk = Yook T Yotk Wik + Vo2kSESjk + Rojk (woman)
Yook = Oo0o + Boo1Zk + € ook (Pealth center),

where i =i™ episode; j =™ woman; k = k™ health center; Yjj =SBA

status;  Pox =intercept; Ty =time elapsed since  2003;
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I;jx =intervention status (subsidy introduction); postslope;j, = time
post-intervention; X =series of level-1 variables (childbirth);
Wik =series of level-2 variables (woman); SES;, = socioeconomic
status category; Z, =series of level-3 variables (health center);
rijk=level-1 random effects; pojx=level-2 random effects;
€00k = level-3 random effects.

In this model, Byjk estimated the secular trend in SBA rate; Boji
estimated the immediate effect of subsidy introduction on SBA rate;
B3ik is associated with time post-subsidy introduction or change in
SBA rate after subsidy introduction (Lagarde 2012); and Bs;k repre-
sented the coefficient of the interaction between subsidy and SES.
The reference socioeconomic category was lowest-SES. The par-
tially-adjusted regression model included time and SES level, while
the fully-adjusted model also included woman’s age at the time of
delivery, education, place of residence, distance to health center,
health district, health center’s staff skill mix, and functional access
to water. We used the Wooldridge test to assess residual autocorrel-
ation in the errors of the regression model. In addition, we fitted lo-
gistic models to estimate odds ratios (ORs).

Furthermore, we estimated absolute rate differences (RDs) based
on marginal outcome predictions as a function of covariates and
time since introduction of the policy, under the scenarios of: (1) ac-
tual exposure to subsidy; and (2) counterfactual non-exposure to
subsidy in the post-intervention period. To this end, we carried out
model-based standardization, with the post-intervention experience
serving as the (implicit) standard experience (Rothman et al. 2008).
We computed the probability of SBA for each woman in the post-
intervention period while setting the policy status to 0 and 1, and
estimated the predicted SBA rates by averaging these probabilities
across the observations for both of the scenarios (Wilcosky and
Chambless 1985; Ahern et al. 2009). We estimated the expected
rates of SBA in the post-subsidy-introduction period under the coun-
terfactual scenario of the subsidy not having been introduced in this
population, thus enabling the causal interpretation of estimated
changes in SBA rates (Ahern et al. 2009; Steinhardt e al. 2011;
Dzakpasu et al. 2012; Lagarde et al. 2012). To our knowledge, there
was no other major intervention targeting SBA during the time
period at issue in Ziniaré and Houndé districts, so we believe that
the presumption that the pre-existing trend would have continued in
the post-policy time period is reasonable. Our data collection and
analysis strategy, along with the multilevel modeling approach, also
served as the basis for assessing the presumptions to be met in order
to allow interpretation of the contrast between the observed and
predicted rates causally: temporality, stability assumption and ex-
perimental treatment assignment assumption (Ahern et al. 2009).

Data analysis was performed using GLLAMM (generalized lin-
ear latent and mixed models) programme using Stata IC 12.0
(StataCorp LP).

Results

Descriptive statistics are provided in Table 1. The distribution of
covariates in observations occurring before and after subsidy intro-
duction was largely similar. Nevertheless, after subsidy introduction,
participants were more likely to live in rural areas (49% before vs
61% after), and health centers were more likely to provide care
through four professionals including a midwife (15% before vs 24%
after) and to have a functional access to water (52% before vs 66%
after). Table 2 presents the estimated regression coefficients of the
multilevel log-linear regression model (Lagarde 2012), partially- and
fully-adjusted. The results of the LR tests for nested models were
statistically significant (P < 0.001), as was the result of the omnibus

test of interaction between subsidy and SES (P =0.014). Results
from the fully adjusted regression model indicate a statistically sig-
nificant upward secular trend in SBA rate (P =0.028).

The adjusted RRs based on these models, speaking to the effect
of subsidy introduction on SBA rates as a function of time and SES
level, are presented in Table 3 and Figure 2. Results show that
among lowest-SES women, immediately upon introduction of the
subsidy policy, the adjusted rate of SBA was 45% (95% CI = 19—
77%) greater than the corresponding frequency under the scenario
of the policy not having been introduced. The magnitude of the ad-
justed RR was sustained over time, with the adjusted rate (95%
CI) being 46% (20-78%) higher at 6 months, 47% (20-78%)
higher at 1 year and 48% (21-81%) higher at 2 years after policy
introduction, compared with their respective expected counter-
parts under the counterfactual scenario of non-introduction of the
subsidy. Among middle-SES women, the RR estimates also indi-
cated an increase in SBA rate immediately upon the policy intro-
duction: RR (95% CI)=1.28 (1.09-1.49). The magnitude of the
adjusted RR estimates was sustained over time: RR at
6 months=1.28 (1.10-1.49), RR at 1 year =1.29 (1.11-1.50), and
RR at 2 years=1.30 (1.11-1.51). For highest-SES women, the esti-
mates were RR=1.19 (1.02-1.38) immediately upon the policy
introduction 38), RR=1.19 (1.03-1.37) at 6 months, RR =1.20
(1.04-1.37) at 1 year and RR =1.21 (1.06-1.38) at 2 years. In add-
ition, the adjusted ORs based on logistic regression models are
included in Table 4.

Figure 3 presents the marginal rates of SBA plotted as a function
of time for the entire population. The observed rates (smoothed by
regression modeling) correspond to the factual scenario of subsidy
introduction in 2007, and are contrasted with the corresponding
expected rates under the counterfactual scenario of no subsidy intro-
duction in the post-intervention period. Throughout the post-
intervention period, the observed SBA rate under the subsidy
introduction were consistently higher than the expected rates under
the counterfactual scenario of non-introduction of the subsidy.
Table 3 and Figure 4 illustrate the SES-stratum-specific results of the
corresponding sets of analyses. At the time of introduction of the
subsidy policy, the SBA rates for women of lowest, middle and high-
est SES level were, respectively, 59, 78 and 94%. For lowest- and
middle-SES women, the observed SBA rates under subsidy exposure
were consistently higher than the rates expected in the absence of
the subsidy introduction. For lowest-SES women, the adjusted RD
was 14% (95% CI=3-24%) immediately after introduction of the
subsidy policy. The magnitude of the adjusted RD estimates
(95% CI) was sustained over time: RD =14% (4-25%) 1 year after
subsidy policy introduction, and RD =14% (4-25%) at 2 years. For
middle-SES women, the corresponding estimates (95% CI) were:
RD immediately after policy introduction =7% (—3 to 16%), RD at
1 year=7% (-3 to 16%) and RD at 2 years=7% (—3 to 16%).
For highest-SES women, immediate RD (95% CI)=1% (-8 to
10%), RD at 1 year=1% (—8 to 10%) and RD at 2 years=1%
(—8 to 10%), respectively.

Discussion

Our study suggests that the introduction of the user-fee subsidy pol-
icy in Burkina Faso in 2007 resulted in increased SBA rate in the
population, across all SES strata. The estimated effect was strongest
in the poorest women. Furthermore, our results suggest that the ef-
fect of the subsidy policy was sustained over time after introduction
of the policy, even showing a tendency towards increased
magnitude.
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Table 1. Sociodemographic and economic characteristics

Characteristic Pre-subsidy introduction Post-subsidy introduction Total P value
n=1260 n=1395 n=2655

‘Woman’s age (%) <0.001
15-19 14.3 11.9 13.1
20-29 61.3 56.3 58.7
30-49 24.4 31.8 28.2

Woman’s parity (%) 0.004
Nulliparous 22.1 17.1 19.5
1-4 51.9 56.0 54.0
5-8 26.0 26.9 26.5

Socioeconomic status (SES)(%) 0.947
Lowest SES 20.7 20.9 20.8
Middle SES 61.4 61.9 61.7
Highest SES 17.9 17.3 17.5

Woman’s literacy (%) 0.695
Illiterate 64.7 65.8 65.3

Woman’s education (%) 0.184
No education 74.0 76.1 75.2
Primary 15.8 16.1 15.9
Secondary or higher 10.2 7.8 8.9

‘Woman’s occupation (%) <0.001
Homemaker 28.2 26.8 27.5
Agriculture 33.6 41.8 37.9
Commerce 24.4 16.1 20.0
Remunerated profession or service 13.8 15.3 14.6

Woman’s decision making power (%) 0.104
Woman’s decision 25.2 21.8 23.4
Husband’s or other’s decision 74.8 78.2 76.6

Marital status (%) 0.101
Monogamous 45.4 48.6 47.1
Polygamous 34.4 32.5 33.4
Unmarried union 18.1 17.5 17.8
Other 2.1 1.4 1.7

Husband’s education (%) 0.151
No education 70.1 67.7 68.9
Primary 18.3 21.2 19.8
Secondary or higher 11.6 11.1 11.3

Husband’s occupation (%) 0.402
Unemployed 19.4 19.2 19.3
Agriculture 63.8 65.8 64.9
Commerce or profession or service 7.9 8.3 8.1
Association or other 8.9 6.7 7.7

Place of residence (%) <0.001
Rural 48.9 60.6 55.0
Semiurban 51.1 39.4 45.0

Distance to health center (%) 0.006
Inarea (< 1km) 26.3 21.9 24.0
1< S5km 47.4 52.0 49.8
5<10km 16.9 14.2 15.5
>10km 9.4 11.9 10.7

Health district (%) 0.907
Ziniaré 57.3 55.8 56.3
Houndé 42.7 44.2 43.5

Professional skill mix in CSPS* (%) <0.001
Four professionals 14.9 24.5 19.9
Three professionals 62.2 60.5 61.3
One to two professional(s) 22.9 15.0 18.8

Access to water in CSPS (%) <0.001
Functional 51.9 66.3 59.3
Absence or non-functional 48.1 33.7 40.6

Unit of observation=childbirths, *CSPS = primary health center (centre de santé et de promotion sociale).
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Table 2. Results of multivariable multilevel log-linear regression models of the rate of skilled birth attendance as a function of subsidy intro-
duction and time

Variable Partially adjusted model Fully adjusted model®
Coefficient SE P value Coefficient SE P value

Intercept —0.7390 0.1456 0.000%*** —-0.5169 0.1258 0.000%**
Time since beginning of observation period (months) 0.0022 0.0012 0.06 0.0032 0.0014 0.028*
Subsidy introduction® 0.2679 0.0858 0.002%* 0.2129 0.086 0.013*
Socioeconomic status (SES) (ref = lowest)

Middle SES 0.2043 0.0758 0.007** 0.1681 0.0685 0.014*

Highest SES 0.3105 0.0885 0.000%** 0.2127 0.0724 0.003%*
Subsidy* Middle SES —0.1769 0.0730 0.015* —0.1301 0.077 0.089
Subsidy* Highest SES -0.2927 0.0843 0.001** —0.2018 0.0813 0.013*
Time since subsidy introduction (months) —0.0018 0.0015 0.23 —0.0025 0.0019 0.184
Woman’s age (ref =15-19)

20-29 —0.0742 0.0262 0.005**

30-49 —0.0676 0.0272 0.013*
Maternal education (ref = none)

Primary 0.0869 0.0268 0.001**

Secondary or higher 0.0614 0.0235 0.009**
Place of residence (ref = rural)

Semiurban 0.1041 0.0597 0.081
Health district (ref = Ziniare)

Houndé 0.0146 0.0635 0.818
Distance to health center (ref = < 1km)

1<Skm —0.0574 0.0341 0.092

5<10km —-0.2177 0.0657 0.001**

>10 km —1.1213 0.1962 0.000%***
Professional skill mix (ref = 1-2 professional(s))

Three professionals 0.1293 0.0509 0.011*

Four professionals 0.0380 0.0838 0.650

Functional access to water (ref = absence or non-functional) —0.0289 0.0631 0.647

Random-effects parameters

Health center level (¢50k) 0.2650 0.1523 3.06e —15 8.98e—13

Women level (poji 6.31e—25  4.29¢-21 1.21e—-22 3.28¢—20

Notes. *Change for the lowest SES households. *P < 0.05, **P <0.01, ***P < 0.001.

Table 3. Rate ratio (RR) and rate difference (RD) with the corresponding 95% confidence intervals (Cl) for association between subsidy intro-
duction and skilled birth attendance over time, across the socioeconomic status strata

Time since subsidy Lowest SES Middle SES Highest SES

introduction

(months) RR (95% CI) RD (95% CI) RR (95% CI) RD (95% CI) RR (95% CI) RD (95% CI)

0 1.45(1.19-1.77)  14.0% (3.5-24.5%) 1.28 (1.09-1.49) 6.7% (—2.7t016.2%) 1.19 (1.02-1.38) 1.0% (—8.1t0 10.1%)
6 1.46 (1.20-1.78) 14.1% (3.5-24.6%) 1.28 (1.10-1.49) 6.8% (—2.6t016.2%) 1.19(1.03-1.37) 1.0% (—8.1t0 10.2%)
12 1.47 (1.20-1.78)  14.1% (3.6-24.6%) 1.29 (1.11-1.50) 6.8% (~2.6t0 16.3%) 1.20 (1.04=1.37) 1.0% (—8.1 t0 10.2%)
18 1.47 (1.21-1.79) 14.2% (3.6-24.7%) 1.29 (1.11-1.50) 6.8% (—2.6t016.3%) 1.20(1.05-1.38) 1.1% (—8.1t0 10.2%)
24 1.48 (1.21-1.81) 14.2% (3.7-24.8%) 1.30(1.11-1.51) 6.9% (—2.6t0 16.3%) 1.21(1.06-1.38) 1.1% (—8.1t0 10.3%)

Our findings are consistent with prior evidence of the policy’s ef-
fects in other districts of Burkina Faso (Ridde ez al. 2011; De Allegri
et al. 2012). The sustained effect over time is also consistent with re-
cent findings from Burkina Faso. For example, Johri et al. (2014)
suggested increased SBA utilization following the subsidy policy,
with increased magnitude over time (Johri 2014). The upward trend
in SBA rate before subsidy introduction documented in our study is
also consistent with prior data from Burkina Faso suggesting that
the increase in SBA started before subsidy policy introduction
(Ridde ez al. 2011).

The greater increase in propensity to use SBA services among
poorest women implies an apparent decline in socioeconomic
inequities in accessing obstetric care services in Burkina Faso.

Previous evidence also suggested that Ghana’s policy on free delivery
care yielded a greater increase among the poorest (Dzakpasu ef al.
2012). Nevertheless, there remains an important gradient in SBA
rate according to SES in Burkina Faso. Our study suggests the exist-
ence of persistent socioeconomic inequities even after adjusting for
distance and subsidy, indicating that women’s contributive capacity
likely remains a constraint. The evidence supporting the existence of
the socioeconomic gradient is in line with previous reports for
Western Africa (Stephenson ef al. 2006; Say and Raine 2007).
Partial subsidy thus seems a necessary but not sufficient condition
for universal SBA utilization.

Furthermore, our study suggests that geographic accessibility re-
mains a strong barrier to SBA utilization in Burkina Faso, which is
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Figure 2. Estimated rate ratio (RR) and 95% confidence intervals for association between subsidy introduction and SBA over time, according to the SES stratum

Table 4. Estimated odds ratios (OR) with the corresponding 95%
confidence intervals (Cl) for association between subsidy introduc-
tion and skilled birth attendance over time, accross the socioeco-
nomic status strata

Time since ~ Lowest SES Middle SES Highest SES
subsidy OR (95% CI) OR (95% CI) OR (95% CI)
introduction

(months)

0 5.90 (3.05-11.42) 4.37(2.12-9.04)  2.11 (0.80-5.52)
6 6.01(3.17-11.40) 4.46 (2.24-8.87)  2.15 (0.83-5.55)
12 6.13 (3.21-11.71) 4.54(2.32-8.92)  2.20 (0.85-5.69)
18 6.25 (3.17-12.35) 4.72(2.29-9.76)  2.28 (0.83-6.30)
24 6.38 (3.05-13.33) 4.91 (2.08-11.61) 2.37(0.76-7.41)

also consistent with prior evidence (Amooti-Kaguna and Nuwaha
2000; Hounton et al. 2008). Policies aimed at increasing obstetric
care accessibility should also consider the strong geographic barrier;
subsidies should cover transportation expenses, and CSPS availabil-
ity should be considered, particularly in rural areas.

Strengths of our study include its large sample size, high response
rates, and reliance on a comprehensive database. Further strengths
include its analytical features, such as the multilevel modeling ap-
proach accounting for autocorrelation (Lagarde 2012), adjustment
for the underlying time trend and a number of potential confound-
ers, assessment of both short- and long-term effects (Dzakpasu et al.
2013), and estimation of absolute rates under the counterfactual
scenario of no subsidy introduction during the study period (Ahern
et al. 2009; Dzakpasu et al. 2013).

A limitation to our study is the retrospective assessment of some
childbirth characteristics, introducing the possibility of recall bias,
particularly for the 2008 survey. Yet, the assumption of time-invari-
ance for covariates such as education and SES is fairly robust, as
socioeconomic determinants are considered very stable in rural and
semi-urban settings over a relatively short period of time (Say and
Raine 2007). Nevertheless, insofar as some characteristics were
documented with errors, those errors would most likely be non-
differential, which would have biased our results towards the null
(Rothman et al. 2008). Furthermore, we cannot exclude the possibil-
ity of misclassification of the structural quality of care components,

which were estimated on a yearly basis. As proxies for structure
quality of care, the indicators measured also have content validity
limitations, as they do not estimate process quality of care nor per-
ceived quality of care. Yet, we cannot exclude the possibility that
improvements in health services delivery and health facilities might
have played a role in the observed increase in SBA rates, via im-
proved process and structural quality of care (Donabedian 1988).
For instance, the likelihood of receiving care by additional health-
care professionals after the introduction of the policy might have
had an impact on the increase in SBA rates. Another limitation is the
loss to follow-up between 2008 and 2010 data collection rounds.
Attrition was slightly higher in semi-urban localities, where women
tend to have higher SBA rates (Gabrysch and Campbell 2009).
Should loss to follow-up introduce a bias in ours results, the latter
would also tend towards the null (Rothman ez al. 2008). Finally, the
validity of our results and the causal interpretation of the estimated
post-intervention change in SBA rates depend on the presumption
that extrapolation of the pre-existing trend in SBA rate into the
post-intervention segment of time was warranted.

Conclusions

Obstetric services utilization remains a critical issue in Sub-Saharan
Africa. The effect of subsidy policy in increasing SBA yields the po-
tential to significantly reduce maternal morbidity and mortality (De
Allegri et al. 2012). Nevertheless, medically assisted deliveries still
represent the largest disparity in health services utilization between
women of the highest and lowest SES in Sub-Saharan Africa
(Gwatkin 2007). Also, more efforts are needed in research, policy
and programming to foster equity in SBA. Policies and programmes
to increase accessibility to obstetric services should also address non-
medical costs such as food and lodging attributed to patients’ and
their family’s health care needs, and opportunity costs for the house-
hold. For instance, previous evidence suggests that demand-side
financing programmes, such as vouchers covering transportation to
a health centre, are effective in reducing inequities in institutional
delivery (Ir et al. 20105 Agha 2011). Previous studies also speak to
the impact of participatory women’s groups in improving equity in
maternal and neonatal health outcomes (Manandhar et al. 2004;
Houweling er al. 2013).
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Figure 4. Observed and expected SBA rates with and without subsidy introduction, by SES

Our findings support the effectiveness of subsidizing maternal
health services, with important implications for evidence-informed
maternal health policymaking in Burkina Faso and other countries
in Sub-Saharan Africa. While a few countries in the region have al-
ready adopted a form of national health insurance scheme, including
Ghana, Nigeria, Kenya and Rwanda (Rodin and de Ferranti 2012),
thorough efforts towards equitable use of obstetric services will have
to be taken by Sub-Saharan Africa’s policy makers to place the re-
gion on the path of universal healthcare coverage.

Acknowledgements

We express our warmest gratitude to the Houndé and Ziniaré women and

communities for their most valuable participation in this research project,

along with the CSPS and CMA health professionals and the health districts
managers and decision-makers. We thank the team of surveyors, controllers
and supervisors for their work on the field. Special recognition is provided to
Adama Tiendrebeogo, Boubacar Ouedraogo, Bernard Sawadogo and
Narcisse Kam for the paramount input they provided to this project. We wish
to thank Dr Zubin Shroff for revision and proof-reading of this article.

Funding

This work was supported by the International Development Research Center
(IDRC), namely the study entitled Etude sur la problématique du choix des
interventions de réduction de la mortalité maternelle au Burkina Faso, of
which A.B. was the principal investigator. E.V.L. was affiliated with the
University of Montreal Hospital Research Center while conducting this study,
and received funding through the Frederick Banting and Charles Best Canada



470

Health Policy and Planning, 2016, Vol. 31, No. 4

Graduate Scholarship of the Canadian Institutes for Health Research (CIHR);
the International Development Research Center (IDRC); and the Global
Health Research Capacity Strengthening Program (GHR-CAPS).

Ethical approval

The study was approved by the ethics committees of Burkina Faso’s Ministry
of Health (MOH) and Ministry of Higher Education and Scientific Research,
and University of Montreal Hospital Research Center (CRCHUM). Informed
consent was obtained from all participants and heads of households.

Conflict of interest statement. None declared.

References

Agha S. 2011. Changes in the proportion of facility-based deliveries and
related maternal health services among the poor in rural Jhang, Pakistan: re-
sults from a demand-side financing intervention. International Journal of
Equity in Health 10: 57.

Ahern J, Hubbard A, Galea S. 2009. Estimating the effects of potential public
health interventions on population disease burden: a step-by-step illustration
of causal inference methods. American Journal of Epidemiology 169: 1140-7.

Amnistie international 2009. Donner la vie, risquer la mort. La mortalité
maternelle au Burkina Faso, ed. Amnesty International (London: Amnesty
International) 110.

Amooti-Kaguna B, Nuwaha F. 2000 Factors influencing choice of delivery
sites in Rakai district of Uganda. Social Science and Medicine 50: 203-13.
Banque mondiale. 2003. Santé et pauvreté au Burkina Faso: progresser vers les
objectifs internationaux dans le cadre de la stratégie de lutte contre la pauv-

reté’, (Washington: Banque mondiale), 124.

De Allegri M, Ridde V, Louis VR ez al. 2012. The impact of targeted subsidies
for facility-based delivery on access to care and equity - Evidence from a
population-based study in rural Burkina Faso. Journal of Public Health
Policy 33: 439-53.

Donabedian A. 1988. The quality of care. How can it be assessed?. JAMA
260: 1743-8.

Dzakpasu S, Powell-Jackson T, Campbell OM. 2013. Impact of user fees on
maternal health service utilization and related health outcomes: a systematic
review. Health Policy Plan

Dzakpasu S, Soremekun S, Manu A et al. (2012). Impact of free delivery care
on health facility delivery and insurance coverage in Ghana’s Brong Ahafo
Region. PLoS One 7: €49430.

Gabrysch S, Campbell OM. 2009. Still too far to walk: literature review of the
determinants of delivery service use. BMC Pregnancy Childbirth 9: 34.

Gwatkin DR, Rutstein S, Johnson K et al. 2007. Socio-economic differences in
Health, nutrition and population: overview. The World Bank.

Hogan MC, Foreman K], Naghavi M et al. 2010. Maternal mortality for
181 countries, 1980-2008: a systematic analysis of progress towards
Millennium Development Goal 5. Lancet 375: 1609-23.

Hotchkiss DR, Krasovec K, El-Idrissi MD et al. 2005. The role of user charges
and structural attributes of quality on the use of maternal health services in
Morocco. International Journal of Health Planning and Management 20:
113-35.

Hounton S, Chapman G, Menten ] et al. 2008. Accessibility and utilisation of
delivery care within a skilled care initiative in rural Burkina Faso. Tropical
Medicine and International Health 13 (Suppl 1): 44-52.

Houweling TA, Tripathy P, Nair N et al. 2013. The equity impact of participa-
tory women’s groups to reduce neonatal mortality in India: secondary ana-
lysis of a cluster-randomised trial. International Journal of Epidemiology
42:520-32.

Hussein J, Bell J, Nazzar A et al. 2004. The skilled attendance index: proposal
for a new measure of skilled attendance at delivery. Reproductive Health
Matters 12: 160-70.

Ir P, Horemans D, Souk N et al. 2010. Using targeted vouchers and health
equity funds to improve access to skilled birth attendants for poor women: a

case study in three rural health districts in Cambodia. BMC Pregnancy
Childbirth 10: 1.

Johri M, Ridde V, Heinmiiller M et al. 2014. Estimation of maternal and child
mortality one year after user-fee elimination: an impact evaluation and mod-
elling study in Burkina Faso. Bulletin of the World Health Organization 92:
706-15.

Lagarde M. 2012. How to do (or not to do)... Assessing the impact of a
policy change with routine longitudinal data. Health Policy Plan 27:
76-83.

Lagarde M, Palmer N. 2008. The impact of user fees on health service utiliza-
tion in low- and middle-income countries: how strong is the evidence?
Bulletin of the World Health Organization 86: 839—48.

Lagarde M, Palmer N. 2011. The impact of user fees on access to health ser-
vices in low- and middle-income countries. Cochrane Database of
Systematic Reviews CD009094.

Lagarde M, Barroy H, Palmer N. 2012. Assessing the effects of removing user
fees in Zambia and Niger. Journal of Health Service Research & Policy 17:
30-6.

Manandhar DS, Osrin D, Shrestha BP et al. 2004. Effect of a participatory
intervention with women’s groups on birth outcomes in Nepal:
cluster-randomised controlled trial. Lancet 364: 970-9.

Mills A, Ataguba JE, Akazili J et al. 2012. Equity in financing and use of health
care in Ghana, South Africa, and Tanzania: implications for paths to univer-
sal coverage. Lancet 380: 126-33.

Ministére de la santé du Burkina Faso. 2006. Stratégie nationale de subvention
des accouchements et des soins obstétricaux et neonatals d’urgence au
Burkina Faso. Ouagadougou, 65.

Newlands D, Yugbare-Belemsaga D, Ternent L et al. 2008. Assessing the costs
and cost-effectiveness of a skilled care initiative in rural Burkina Faso.
Tropical Medicine and International Health 13: 61-7.

Nikiema L, Kameli Y, Capon G et al. 2010. Quality of antenatal care and ob-
stetrical coverage in rural Burkina Faso. Journal of Health Population and
Nutrition 28: 67-75.

Perkins M, Brazier E, Themmen E et al. 2009. Out-of-pocket costs for facility-
based maternity care in three African countries. Health Policy and Planning
24:289-300.

Rabe-Hesketh S, Skrondal A. 2012. Multilevel and Longitudinal Modeling
Using Stata. Volume I: Continous Responses. 3rd edn. College Station: Stata
Press.

Ridde V, Morestin F. 2011. A scoping review of the literature on the abolition
of user fees in health care services in Africa. Health Policy and Planning 26:
1-11.

Ridde V, Richard F, Bicaba A et al. 2011. The national subsidy for deliveries
and emergency obstetric care in Burkina Faso. Health Policy Plan 26: ii30—
40.

Ridde V, Kouanda S, Bado A et al. 2012. Reducing the medical cost of deliv-
eries in Burkina Faso is good for everyone, including the poor. PLoS One 7:
e33082.

Rodin J, de Ferranti D. 2012. Universal health coverage: the third global
health transition? The Lancet 380: 861-62.

Rothman K, Greenland S, Lash T. 2008. Modern Epidemiology. 3rd edn.
Philadelphia: Lippincott Williams & Wilkins.

Say L, Raine R. 2007. A systematic review of inequalities in the use of mater-
nal health care in developing countries: examining the scale of the problem
and the importance of context. Bulletin of the World Health Organization
85:812-9.

Steinhardt LC, Aman I, Pakzad I et al. 2011. Removing user fees for basic
health services: a pilot study and national roll-out in Afghanistan. Health
Policy Plan 26:1192-103.

Stephenson R, Baschieri A, Clements S et al. 2006. Contextual influences on
the use of health facilities for childbirth in Africa. American Journal of
Public Health 96: 84-93.

United Nations. (2010) The Millenium Development Goals Report 2010.
New York: United Nations.

Villar J, Shah A. 2004. WHO Global data system on maternal and perinatal
health. a multi-stage stratified sample survey of mode of delivery and



Health Policy and Planning, 2016, Vol. 31, No. 4

471

maternal and perinatal outcomes. In: WHO (ed.) Geneva: World Health
Organization.

WHO, UNICEF, UNFPA et al. 2012. Trends in Maternal Mortality: 1990 to
2010. WHO, UNICEE, UNFPA and The World Bank Estimates. Geneva:
World Health Organization.

Wilcosky TC, Chambless LE. 1985. A comparison of direct adjustment and re-
gression adjustment of epidemiologic measures. Journal of Chronic
Diseases 38: 849-56.

Zou G. 2004. A modified poisson regression approach to prospective studies
with binary data. American Journal of Epidemiology 159: 702-6.



	czv088-TF1
	czv088-TF2

