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ABSTRACT

Background Armed conflict is increasing in sub-Saharan
Africa, impacting access to vital health services. However,
scant evidence exists on the effects of the recently
escalated conflict in Burkina Faso, a country severely
affected by rising violence.

Methods We conducted a longitudinal study, aligning
conflict event data from the Uppsala Conflict Data
Program with Burkina Faso’s Health Management
Information System data spanning from 2013 to 2021.
Applying negative binomial regression models with health
facility fixed effects, we assessed the impact of nearby
armed conflict events (within 25 km of primary healthcare
centres) on access to six essential maternal and child
health services. We investigated effect heterogeneity

by varying conflict intensity and duration, and facility
characteristics.

Results Any nearby armed conflict significantly reduced
the incidence of all examined health services, except for
non-significant caesarean section declines. Specifically,
antenatal care 4 visits decreased by 3.9%, facility-

based deliveries by 7.2%, caesarean sections by 9.4%,
postnatal care 1 visits by 4.3% and outpatient care visits
for children under 5 and aged 5-14 by 7.2% and 12.0%,
respectively. High-intensity conflict events significantly
amplified the negative effects across all health services.
We observed less pronounced effects on children under
5 compared with those aged 5-14 not encompassed

by existing fee removal policies. Prolonged conflicts did
not adversely affect outpatient care visits for children.
Rural facilities bore a more pronounced effect than urban
facilities.

Conclusions Our findings show a significant disruption
of health services due to contemporaneous conflict in
Burkina Faso. However, child curative care services seem
to exhibit a stabilisation trend in prolonged conflicts, and
the mitigating effects of existing fee removal policies were
evident. This underscores the need for nuanced policy
interventions that consider varying conflict intensities,
service types and financing schemes and highlights the
importance of detailed, fine-scale analyses during conflict
scenarios.
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WHAT IS ALREADY KNOWN ON THIS TOPIC

= In 2016, terrorist attacks bore immediate impacts on the
organisation of care in the capital Ouagadougou with
mobilisation of personnel and communication between
centres exhibiting effectiveness but challenges with co-
ordination and resource allocation.

= Terrorist attacks reduced the utilisation of maternal
healthcare services at the commune level between
2016 and 2018, including antenatal care visits, facility
deliveries and caesarean sections.

= Available evidence is affected by at least one of the fol-
lowing spatial and methodological limitations: (1) Only
examines the early stages of the conflict between 2016
and 2018; (2) Only focuses on the capital Ouagadougou
or used a rather imprecise approach in which commune
aggregates were used and (3) Only examines maternal
health services.

BACKGROUND

Over half of the world’s women and children
reside in countries that are currently facing
armed conflicts." In these politically unstable
and insecure environments, women'’s and chil-
dren’s health is under significant threat due
to ongoing insecurity, forced displacement,
infrastructure destruction and economic
disruptions.2 Sub-Saharan Africa (SSA) is
particularly affected by this issue, experi-
encing armed conflicts more frequently than
other regions worldwide. Since 1980, almost
70% of SSA countries have been involved in
armed conflicts.” One region within SSA that
has been particularly affected by conflict is
the Sahel, particularly Nigeria, Mali, Sudan,
Niger, Chad, and most recently, Burkina Faso.
In 2022, three of the eight high-intensity
conflicts classified by the Peace Research
Institute Oslo were located in the Sahel,
with Niger, Mali and Burkina Faso recording
substantial increases in conflict-related deaths
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WHAT THIS STUDY ADDS

= Our analysis also includes child health services, the intention being
that of examining access to health services during conflict more
comprehensively.

= Our analysis covers a more extensive period, thereby also consider-
ing the escalation of the conflict between 2019 and 2021, and does
not only focus on attacks by jihadist groups, but purposely includes
all armed conflict events.

= Using geographical coordinates enables us to define 25km con-
flict bands around health facilities and run more solid regressions
including health facility fixed effects as well as time-varying health-
facility level controls, thereby considering local dynamics and ac-
counting for, instead of overlooking, differences between facilities.

= Access to health services in Burkina Faso’s primary healthcare fa-
cilities is profoundly affected by nearby conflict, but services of a
different nature are affected differently, depending on the intensity
and duration of the conflict, facility type and location as well as on
whether the services are covered by pre-existing user fee removal
policies.

HOW THIS STUDY MIGHT AFFECT RESEARCH, PRACTICE OR
POLICY

= Our analysis shows both the need to study access to health ser-
vices during conflict at the finest possible scales as well as across
different services (eg, maternal and child health services; covered
or not covered by user fee removal policies).

= Strategies to ensure continuous access to care should be varied
across the spectrum of services and financing schemes, meeting
health needs of different population groups.

= Supportive spatial analyses and qualitative analyses are needed to
understand local dynamics and contextual factors, as well as to
differentiate the extent to which disruptions are due to demand or
supply factors.

= Policy-makers in Burkina Faso are called to design novel strategies
and improve existing ones aimed at maintaining the functionality of
the health system, to the extent possible, even in this situation of
high insecurity.

compared with previous years.* Despite this recent vulner-
ability to conflict, the region receives very little attention
in the literature. In this paper, we explicitly focus on
Burkina Faso, so far understudied in relation to conflict
and health.

The context in Burkina Faso is unique in that, up until
the escalation of conflict in 2019, despite looming insecu-
rity and first evidence of its detrimental effect on access to
health services,” the country was on a good path to universal
health coverage in regional comparison, although at still
low levels in absolute terms.” Health service coverage
increased until 2019 and was at 43 out of 100 according to
the 2019 universal service coverage index.” Mali, Niger and
Chad achieved less significant improvements and were at
42, 37 and 28, respectively.” Similar differences across coun-
tries were observed in relation to maternal and child health
(MCH) service coverage. In Burkina Faso, MCH services
have been a particular focus, with notable progress in ante-
natal care (ANC), facility-based deliveries and caesarean
sections. As of 2019, before the escalation of conflict, 79% of
pregnant women attended at least ANC4 visits,” and 66% of

births occurred in health facilities, surpassing figures from
Mali (50%), Niger (40%) and Chad (23%).° Caesarean
section rates stood at 3.7%, while postnatal care (PNC)
coverage was 70% within 2days of birth.® Outpatient care
visits for children under 5 were robust, with 3.6 visits per
child per year, significantly higher than in neighbouring
countries.” These figures are remarkable, especially given
that the country has a low gross domestic product (GDP)
per capita and relatively low spending on health. Health
spending remained relatively consistent at around US$37.7
per capita per year from 2015 to 2019," with the govern-
ment contributing approximately 43% of the total health
expenditures during this period." One reason for the
progress until 2019 is the government’s implementation
of several health financing reforms to gradually improve
financial protection'” and improve coverage and health
inequalities.”” '* For example, in 2016, Burkina Faso was
one of the first countries in SSA to abolish healthcare user
fees for children under 5 years of age and for pregnant and
lactating women. '

Recent literature, however, suggests that the improve-
ments in health service coverage are fragile and are
likely to disappear rapidly if either a new barrier is intro-
duced' or existing lingering barriers such as distance to
health facilities, informal costs and low quality of care are
reinforced.'™" One emerging challenge that has deci-
sively undermined the government’s longstanding efforts
to improve health service coverage is the rising level of
insecurity. An Islamist insurgency by jihadist groups is
challenging the Burkinabe state and igniting under-
lying ethnic and social tensions. The ongoing situation,
coupled with counterinsurgency efforts by the Burkinabe
military, is generating a feeling of permanent insecu-
rity and is increasing the risks for women and children
needing and trying to seek care, as well as for the local
health workers trying to provide it in some locations. As
aresult, both the population’s ability to access healthcare
and the capacity of local health systems to deliver it have
been severely constrained.” *!

Only two analyses were carried out on the links between
conflict and level of access to healthcare in Burkina
Faso, but this evidence is limited to the early stage of
the conflict between 2016 and 2018, which was mainly
characterised by one-sided violence in the form of attacks
by non-state armed groups, or more specifically, jihadist
groups. First, a qualitative analysis by Ridde et al suggests
that these attacks had immediate impacts on the organ-
isation of care in Burkina Faso’s capital Ouagadougou
in 2016.* Second, Druetz ¢ al examined an insecurity
barrier to maternal healthcare access in Burkina Faso
using multiple (pooled) interrupted time-series analyses
that leverage time-series data on the utilisation of health-
care services.” Their analysis documents the presence
of an insecurity barrier to maternal care access between
2016 and 2018, but this evidence is generated using an
approach in which commune aggregates of health service
counts and conflict deaths are used instead of using a
precise geospatial approach that matches facilities to
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nearby conflict events. A few studies conducted in other
Sahelian countries affected by conflict exist, but their
analyses provide only limited insight into the matter.”**
Notably, none of the studies used longitudinal evalua-
tion methods to assess the immediate effects of conflict
events. Instead, they relied on data from cross-sectional
surveys that lacked specific time frames for such events,
leading to potential historical bias in interpretation due
to time gaps and a limited number of time points.*®

Our study examines the impact of nearby armed
conflict on access to essential MCH services in Burkina
Faso’s primary healthcare centres and district hospitals.
Our aim is to examine how disruptions caused by nearby
conflict ultimately affect access to health services, thereby
contributing to the debate on strengthening access to
healthcare in Burkina Faso during and following periods
of conflict.

METHODS

Setting

Security context in Burkina Faso

Burkina Faso is a landlocked low-income country with
a population of approximately 21 million people”” and
surrounded by Mali, Niger, Benin, Togo, Ghana and Cote
d’Ivoire. With more than 40% of its population living on
less than 420 CFA francs (CFAF) (<US$1) per day and
being ranked 184 out of 191 countries on the 2021,/2022
Human Development Index,” * it is one of the poorest
countries in the world. Despite this widespread poverty,
Burkina Faso was long seen as a beacon of stability in the
crises-affected region and was characterised by peaceful
coexistence of various ethnic groups as well as a steady
progress towards democratisation. In 2015, the country
even took a step towards democracy by holding its first
free election after the Comparoé presidency. However,
since 2016, instead of cementing its progress, Burkina Faso
has been plunged into the same dynamic seen in neigh-
bouring Sahel countries, with jihadist groups challenging
the state, and with that igniting underlying ethnic and
social tensions, causing mobilisation along ethnic lines.
The jihadist militant groups Islamic State — Sahel Prov-
ince (ISSP), prior to 2022 known as Islamic State in the
Greater Sahara (ISGS), and Jama'at Nusrat al-Islam wal
Muslimeen (JNIM), formed by the merger of Ansar Dine,
al-Mourabitoun and the Saharan branch of al-Qaeda in the
Islamic Maghreb in 2017 and Ansaroul Islam in 2018, have
been responsible for numerous attacks on civilians, secu-
rity forces and infrastructure in the northern regions, with
violence later spreading to the eastern parts of the country.™
This complex and evolving situation has escalated dramat-
ically since 2018/2019 (figure 1A). From 2019 onwards,
the very high levels of violence and insecurity — caused by
a mixture of radical Islamic terrorism, counterinsurgency
operations and retaliatory actions by the Burkinabe mili-
tary, banditry, and inter-community conflicts — have also
gained an increasingly clear-cut ethnic dimension. Jihadist
groups, often perceived as representing the Fulani ethnic

group, triggered retaliatory attacks against Fulani civilians.
In turn, jihadist groups initially targeted Mossi communi-
ties, who were viewed as supporters of the Koglweogo, a
local self-defense militia that gained prominence amid
the conflict. After 2020, jihadists expanded their targets
to include anyone considered hostile to their cause,
particularly individuals associated with the Volunteers for
the Defence of the Homeland (VDPs), a civilian auxiliary
force supporting the military. These dynamics, combined
with unpredictable waves of civil unrest and ongoing polit-
ical instability with several attempted and actual coups
resulted in a humanitarian catastrophe, with widespread
displacement, food insecurity and human rights abuses.
The Burkinabe government has been trying to combat the
jihadist groups, but the situation has remained volatile and
complex. In 2021, the country recorded the second highest
number of terror-related conflict deaths worldwide™ and,
in 2022 alone, the country experienced two coups d’état,
which further limited the government’s ability to fight the
jihadist groups.™

Health system of Burkina Faso

Burkina Faso’s health system is primarily public, with a
district-based structure where staff, drugs and infrastruc-
ture are centrally managed. An essential health package,
which includes Maternal, Newborn and Child Health
(MNCH) services, is provided at the primary care level
and is free of charge at the point of service, a policy facil-
itated by Gratuité, a user fee exemption initiative.® '*
This package also ensures that patients are referred to
higher levels of care in cases of complications. Key indi-
cators from 2019 (before the main escalation of conflict)
highlight the effectiveness of the system up to this point:
maternal mortality decreased to 283 per 100000 live
births,” while under-5 mortality stood at 87 per 1000
live births.** Utilisation rates of key MNCH services were
high, with ANC coverage for at least four visits reaching
72%, and skilled birth attendance at 96%.” Despite these
efforts, the system faced significant challenges, including
geographical barriers and supply chain disruptions in
remote areas, as well as high staff turnover driven by inad-
equate remuneration and difficult working conditions.

Data and data sources

Our work relied on two main secondary data sources:
Burkina Faso’s national Health Management Information
System (HMIS) and the Uppsala Conflict Data Program
Georeferenced Events Dataset (UCDP GED). Additional
data sources are listed in table 1.

HMIS data consist of monthly facility-specific service
counts across all facilities in all 70 health districts in the
country® and have shown to be of sufficient quality to
enable meaningful and reliable analyses.”” ™ Since we
aimed to quantify both short-term and long-term effects
of conflict, we leveraged monthly HMIS data for the
period 2013-2021, which constitutes a reliable time series
of a maximum of 108 months of observation per facility.
In our analysis, all public facilities at the primary care
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Figure 1 (A) Conflict-related deaths by type of violence over time, 2013-2021. The figure on the top shows the UCDP conflict-
related deaths over time from 2013 to 2021, total and by type of violence. In our analysis, we used conflict events of any type
of violence — State-based: The use of armed force between two parties, of which at least one is the government of a state;
Non-state: The use of armed force between two organised armed groups, neither of which is the government of a state; One-
sided: The use of armed force by the government of a state or by a formally organised group against civilians. (B) Distribution
of armed conflicts in Burkina Faso and neighbouring countries, 2013-2021. The map on the bottom shows the UCDP conflict
location data in Burkina Faso and neighbouring countries, with changing location over time from 2013 to 2021. The study
country Burkina Faso is shown in grey with thick borders. UCDP, Uppsala Conflict Data Program.

Amberg F, et al. BMJ Glob Health 2025;10:e015507. doi:10.1136/bmjgh-2024-015507

'salbojouyoal Jejiwis pue ‘Buluresy |y ‘Buiuiw elep pue 1xa) 01 parejal sasn 1o} Buipnjour ‘ybLAdod Ag pajoslold

1senb Aq Gzoz AInc g uo wod'fwg yby/:sdny woly papeojumoq ‘GZ0z dunc 6T U0 /0SSTO-7202-Ublwa/9eTT 0T se paysiignd 1s1y :yiesH [eqo|S CINg



8 BMJ Global Health

Table 1 Variables, measurements and data source

Variables Measurement Data source
Outcomes
Maternal health
(A) Number of pregnant women having four ANC visits* Monthly service counts HMIS
(B) Number of facility-based deliveries of any kind (uncomplicated Monthly service counts HMIS
deliveries, complicated deliveries, caesarean sections)
(C) Number of deliveries by caesarean section Monthly service counts HMIS
(D) Number of women having one PNC visits 6-8 weeks after birth Monthly service counts HMIS
Child health
(E) Number of curative care visits (children under 5 years) Monthly service counts HMIS
(F) Number of curative care visits (children aged 5-14 years) Monthly service counts HMIS

Exposure variables

Binary conflict exposure
Armed conflict event resulting in direct conflict-related deaths within 0=No, UCDP GED
25km of the health facility in the month of health service access 1=Yes

Categorical conflict exposure
Conflict intensity

Below or above median number of conflict deaths (for all conflicts in 0=No conflict, UCDP GED
our dataset) within 25 km of the health facility in the month of health

. 1=Below median,
service access

2=Above median

Quartile of the number of conflict deaths (for all conflicts in our 0=No conflict, UCDP GED
dataset) within 25 km of the health facility in the month of health 1=1-2 deaths

service access
2=3-4 deaths,

3=5-14 deaths,
4>14 deaths
Conflict duration
Consecutive months of deadly conflict within 25 km of the health 0=No conflict, UCDP GED
facility leading up to the month of health service access 1=In current month only,
2=2 consecutive months,
3=3 consecutive months,
4=4 consecutive months,
5=5+ consecutive months
Covariates

Facility-level time-varying controls

Average temperature in the month of health service access °C 2 m above surface in closest ERAS5-Land gridded
grid centroid to health facility dataset, 0.1°x0.1°
resolution
Average rainfall in the month of health service access Depth in metres the water would ERA5-Land gridded

have if it were spread evenly over  dataset, 0.1°x0.1°
the closest grid box to the health resolution
facility

Average night-time luminosity in the month of health service access Average intensity value (0-63) ina  VIIRS (Visible Infrared
10x10km square centred around Imaging Radiometer
health facility Suite)

*We used ANC4, instead of the updated WHO recommendation of ANC8 because Burkina Faso has not yet fully adopted it and only
ANC4 data are available in the HMIS.

ANC4, four antenatal care; HMIS, Health Management Information System; PNC, postnatal care; UCDP GED, Uppsala Conflict Data
Program Georeferenced Events Dataset.

Amberg F, et al. BMJ Glob Health 2025;10:e015507. doi:10.1136/bmjgh-2024-015507 5

1senb Aq Gzoz AInc g uo wod'fwg yby/:sdny woly papeojumoq ‘GZ0z dunc 6T U0 /0SSTO-7202-Ublwa/9eTT 0T se paysiignd 1s1y :yiesH [eqo|S CINg

'salbojouyoal Jejiwis pue ‘Buluresy |y ‘Buiuiw elep pue 1xa) 01 parejal sasn 1o} Buipnjour ‘ybLAdod Ag pajoslold



BMJ Global Health 8

level were considered, that is, primary healthcare centres
(CSPSs=Centres de santé et de promotion sociale) and
district referral hospitals (CMs=Centres médicaux,
CMAs=Centres médicaux avec antenne chirurgicale). We
geocoded the health facilities using geographical coor-
dinates available in the Health Resources Availability
Mapping System (HeRAMS) datasetas well as the national
topographic database (Base Nationale de Données Topo-
graphiques). We corrected all facilities for outliers in
their monthly service counts. We detected outliers using
a rolling modified z-score within each facility (consid-
ering previous and coming 24 months in each iteration)
and considered a rolling modified z-score of greater
than 15 as an outlier. Outliers were then corrected by a
rolling median within each facility (considering previous
and coming 12 months in each iteration). Furthermore,
we imputed internal missing counts (ie, missing values
between the first and last non-missing) for facilities with
a maximum number of consecutive missing counts less
than or equal to 10 and at least 10 non-missing values
over the study period. Addressing missing values was
important for the study since Burkina Faso also expe-
rienced a health sector crisis in 2019, with refusal to
provide statistical reports from April to November. Impu-
tation was done using local polynomial regression within
each facility. Consistent with the existing literature on
handling missing data,"™* we trust that this approach
yielded results with reduced bias compared with analysing
incomplete data.

The UCDP GED provides detailed information about
the time, location, type and intensity of conflictrelated
events from 1946 until today (exact location available from
1 January 1989 to today).**™* A conflict event in the UCDP
GED is defined as ‘an incident where armed force was used
by an organised actor against another organised actor or
against civilians, at a specific location and a specific date’.*®
The UCDP identifies, categorises and localises conflict
events from news sources, non-governmental organisation
(NGO) reports, case studies, truth commission reports,
historical archives and other sources of information.*
To define exposure to conflict, we preselected all conflict
events in the UCDP dataset that occurred in Burkina
Faso and its neighbouring countries from 2013 to 2021
(figure 1B). During this time, the UCDP GED recorded
673 conflict events in Burkina Faso with 4146 conflict
related deaths (excluding neighbouring countries). The
geographical coordinates in all datasets allowed us to match
each health facility in HMIS to all relevant UCDP conflict
events (meaning within 25km, including events in neigh-
bouring countries for facilities located at the borders).

Variables and measurement

Outcome variables were selected to reflect the most
important services along the continuum of MCH care,”’
but also considering feasibility concerns, that is, services
that had a comparably low number of missing observa-
tions throughout the study period and that are routinely
reported by primary healthcare facilities. Table 1 provides

a description of all outcomes, exposure variables and
covariates.

Statistical analysis

Our study is a fine-scaled, precise spatiotemporal and
longitudinal study that used multiple (pooled) inter-
rupted time series analyses to isolate the contemporary
and longitudinal effect of nearby conflict events on
facility-level provision counts. Even though the outcomes
consisted of count variables, negative binomial regres-
sion was chosen over Poisson regression due to the pres-
ence of overdispersion.

We modelled the relationship between armed conflict
and access to health services by using the following nega-
tive binomial regression models estimated via uncondi-
tional maximume-likelihood:

yit = P1Dig+ Po Xip + cvi+ €4 (1)
2

yie= > BiDjy+ B Xiy+ i+ €y (2)
r=1
4

Y=Y BgDl+ Bs X+ i+ i (3)
=1
5

it = Zﬁpr,JrﬁinﬁOéﬁ €it (4)
-1

where y; where is the monthly facility-specific service
count of a given health service, indexed for health facility
¢ and time ¢. The main predictor in equation 1, Dy, is a
binary indicator, indexed to health facility ¢ and time ¢,
representing whether an armed conflict event resulting
in direct conflict-related deaths occurred within 25 km of
the health facility in the month of health service access
(see table 1). 25km as a radius represents a distance thata
person can walk in 1day and hence is a reasonable proxy
for conflict exposure.51 The parameter of interest, 31, was
expressed as an incidence rate ratio (IRR). In equations
2, 3 and 4, the main predictors are vectors of indicators

(D}, D%,Dz), representing conflict exposure of intensity
r and ¢, as well as duration p. The intensity index r in
equation 2 indicates below or above median number of
conflict deaths for all conflicts in our dataset. The inten-
sity index ¢ in equation 3 represents the quartile of the
number of conflict deaths for all conflicts in our dataset.
The duration index p in equation 4 denotes the consec-
utive years of deadly conflict within 25km of the health
facility leading up to the month of health service access.
We estimated the 3, 84, and 3, terms, which represent
the effects of conflict exposure of intensity r and ¢ as well
as of duration p on access to healthcare, again expressed
as an IRR. We used the framework by Levesque et al in
which access to healthcare is defined both in supply and
demand terms.”

All the equations also include health facility fixed
effects «; to avoid cross-sectional comparisons. The
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health facility fixed effects allowed us to identify the main
effects within each health facility. Therefore, the IRR
allows us to compare the incident rate of the examined
health services within health facilities during months of
conflict as compared with months without conflict. If
the IRR is less than 1, the incident rate is lower during
conflict compared with non-conflict. By including health
facility fixed effects, we used only within-health-facility
variation in conflict and access to healthcare over time,
which controlled for all time-invariant cross-sectional
differences between health facilities, whether observed
or not (eg, that bigger and more urban facilities feature
less pronounced conflict than smaller more rural facil-
ities with lower access to healthcare).”® °* The implicit
assumption is that there are no residual confounders that
change within the health facility over time. The standard
errors (SEs) were clustered at the health facility level, the
primary sampling unit.”

The X;; in equations 1-4 represents a vector of time-
varying facility-level controls (not considered by Druetz
et al due to less precise commune-level analysis).” The
vector comprises several variables that, at a local level,
could plausibly affect both the risk of conflict and
access to healthcare, including monthly-varying average
temperature and rainfall (which have been shown to
influence conflict incidence) in the closest grid centroid
of the health facility as well as a yearly-varying nightlight
luminosity value within a 10km by 10km square centred
on the health facility (a correlate of poverty, population
size and population density).”*”® In the online supple-
mental appendix, we provide more information on the
construction of these time-varying cluster-level controls
(p 14). In addition, two other time-varying variables were
entered in the models: the monthly variation (calendar
month) and a baseline trend (time units since January
2013). Furthermore, the linearity of the relationship
between the outcome and continuous covariate was
assessed by adding a quadratic term of the baseline trend.
€, represents residual errors.

In addition, we examined effect heterogeneity by
testing equations 1-3 for different facility characteristics.
We investigated effect heterogeneity by location (urban
or rural), facility type (CSPS, CM or CMA) and precon-
flict service volume (high or low), with the preconflict
period spanning the years 2013-2015 (see also figure 1A).
Effect heterogeneity was examined for all services except
for caesarean sections which are only performed in 46
urban CMAs.

Beyond the effect of conflict intensity and duration, as
well as effect heterogeneity, we additionally conducted a
supplementary analysis in which we ran our analysis at the
health district level. At this level, we were able to translate
the monthly service counts into indicators that capture
access to health services by constructing outcome vari-
ables that account for the underlying target population
living in a health district. The health district population
estimates are obtained from the annual HMIS statistics.
Even if this supplementary analysis is only possible at the

health district, it allowed us to test whether our findings
are robust to including population data.

Finally, we ran multiple robustness checks regarding
equations 1-3. First, we tested the sensitivity of our esti-
mates to the precision of the conflict event location in
the UCDP GED by excluding and down-weighting impre-
cise events. Second, we examined our primary models
using the Armed Conflict Location and Event Data
(ACLED) data, an alternative source of conflict data.’
Third, we focused on a potential bias from missing data.
HMIS data are subject to non-random missingness since
facilities located in areas with higher insecurity could be
more prone to cease data entry in record books or trans-
mission of information to the Ministry of Health (MoH).
Therefore, in our main analysis, we ran our regression
with an imputed dataset. In a robustness check, we
checked whether our estimates are less pronounced
when using the non-imputed dataset. Next, we checked
the robustness of our results to using year-month fixed
effects instead of a baseline time trend. Our final robust-
ness check examined the validity of the conflict exposure
definition by testing whether the effects are stronger
for facilities that, in the HeRAMS survey in April 2022,
explicitly stated no external support, inaccessibility and
non-functionality.

All analyses were performed with R software using the
function feglm from the package fixest, which provides a
family of functions to perform estimations with multiple
fixed effects.

RESULTS

We found that nearby conflict events significantly dimin-
ished access to health services in Burkina Faso’s primary
healthcare facilities. When exposure is either defined by
any nearby armed conflict, more than median exposure
or quintile increases (figure 2, table 2), we identified two
different gradients. First, for the maternal health services
(figure 2A-D), the effects’ magnitude of armed conflict
events (per health facility per month) was more severe
for caesarean sections than for facility-based deliveries
and PNCI visits, which in turn was more important than
for ANCA4 visits, regardless of the intensity. For example,
the incidence of ANC4 visits following any conflict-
related death was immediately reduced by 3.9% (IRR
0.961, 95% CI 0.932 to 0.991). For facility-based deliv-
eries and caesarean sections, the percentage reduction
was -7.2% (IRR 0.928, 95% CI 0.905 to 0.952) and -9.4%
(IRR 0.906, 95% CI 0.760 to 1.079), respectively, while it
was —4.3% (IRR 0.957, 95% CI 0.917 to 0.999) for PNC1
visits. For the child health services (figure 2E,F), the
negative effects were larger for outpatient consultations
of children aged 5-14 compared with children below 5.
For instance, the incidence of outpatient consultations
of children aged 5-14 was significantly reduced by 12.0%
(IRR0.880,95% C10.856 to 0.904), while the incidence for
children below 5 decreased by 7.2% (IRR 0.928, 95% CI
0.906 to 0.951). Second, negative effects increased with
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Figure 2 Effect of nearby armed conflict on access to health services in Burkina Faso’s primary health care facilities. This
figure shows the effect of any conflict within 25 km of the health facility (red bar) and conflicts of increasing intensity [orange
bars represent below- and above-median intensity (>4 deaths), blue bars depict the quartiles of the number of conflict deaths]
in the month of health service access. The y axis indicates the incidence rate ratio (IRR) also reported in the main text. Error
bars represent 95% Cls, corresponding to p<0.05 in table 2. UCDP, Uppsala Conflict Data Program; Cls, confidence intervals.

exposure to high-intensity conflicts, both for more than
median exposure and for quintile increases, regardless
of the outcome (figure 2, table 2). Given the relatively
smaller number of CMAs performing caesarean sections
(n=46) compared with the larger number of primary
healthcare centres not performing them (208 CMs and
2184 CSPSs), it is understandable that the t-tests yielded
significant results only for the latter group, despite the
effects being more pronounced in the former.

When examining conflict duration (figure 3, table 2),
we found that the negative effect of conflict increased
with the number of consecutive months of conflict for all
maternal health services (figure 3A-D). For these indica-
tors, the percentage reduction in the incidence following
conflicts lasting at least 5 consecutive months was 6
(for ANC4 visits) to 18 (for PNCI visits) times as large
as the percentage reduction in the incidence following
short conflicts (<1 month). The child health services
(figure 3E,F) show a different pattern in that the nega-
tive effect was larger for conflicts lasting 2, 3 or 4 months
compared with conflicts lasting less than 1month, but

either less pronounced or not significantly different from
zero for prolonged conflicts (=5 months).

Our analysis of effect heterogeneity (figure 4) suggests
that location is an important determinant for access to
healthcare. Rural facilities exhibited a stronger negative
effect than urban facilities throughout the examined
services. With regard to facility type, CSPSs were more
affected by conflict than CMs, and the negative effects
were larger for facilities with high preconflict volume
compared with low preconflict volume facilities.

In the online supplemental appendix, we present the
results of the supplementary analysis. When running the
analysis with monthly coverage rates instead of solely
service counts at the health district level, we found very
similar results (p 4-5).

In the online supplemental appendix, we also present
the results of multiple robustness tests (p 6—12). First,
our primary estimates were not considerably sensitive to
the precision level of the conflict codes. Both robustness
checks, excluding and down-weighting imprecise events,
yielded very similar estimates. Second, the results were
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Figure 3 Effect of long-lasting nearby armed conflict on access to health services in Burkina Faso’s primary healthcare
facilities. This figure shows the effect of conflicts of increasing duration. Exposure is estimated based on the number of
consecutive months of conflict within 25 km of the survey cluster leading up to the month of health service access. In panel
D, we do not show the point estimate for 4 and 5+ consecutive months of conflict because caesarean sections are only
performed in the 46 CMAs and only a few of them were exposed to 4 or 5+ consecutive months of conflict, therefore yielding
very large Cls. The y axis indicates the incidence rate ratio (IRR) also reported in the main text. Error bars represent 95% Cls,
corresponding to p<0.05 in table 2. UCDP, Uppsala Conflict Data Program; Cls, confidence intervals.

robust to using the ACLED data, an alternative conflict
data source that can be leveraged to geolocate conflict
events.” Third, when using the non-imputed instead of
the imputed dataset, we obtained very similar estimates.
Next, we showed that the main results were very similar
when using yearmonth fixed effects instead of a base-
line time trend. Finally, we found that the effects were
stronger for facilities that, in the HeRAMS survey in April
2022, explicitly stated no external support, inaccessi-
bility and non-functionality, further supporting that our
conflict definition is valid. In the online supplemental
appendix, we also present the geographical distribution
of the different health facilities used in the analysis, sepa-
rated by type (p 13).

DISCUSSION

Since 2015, Burkina Faso has experienced a dramatic
insecurity crisis that has worsened year by year. This is the
first geospatial study that investigated how access to MCH
care services in Burkina Faso’s primary healthcare centres
and district hospitals changed in response to nearby
armed conflict events. Our findings clearly highlight
that contemporaneous nearby conflict events drastically
reduced access to health services, with more pronounced
negative effects being observed for high-intensity conflict
events across all MCH services. We also found that the
effect on curative care visits was more pronounced for
children aged 5-14 years compared with children below
5. Conflict duration appears to affect all health services,
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Figure 4 Heterogeneity in the binary effect of nearby armed conflict on access to health services in Burkina Faso’s primary
healthcare facilities. This figure shows heterogeneity in the binary effect of nearby armed conflict on access to health services
in Burkina Faso’s primary healthcare facilities (red bars in figure 2) by location (rural or urban), facility type (CSPS or CM), and
pre-conflict service volume (high or low). Effect heterogeneity was examined for all services except for caesarean sections
which are only performed in 46 urban CMAs. Due to this low overall number of CMAs (n=46), we also did not look at CMAs
compared with CMs and CSPSs. Error bars indicate 95% Cls. CSPSs, Centres de santé et de promotion sociale; CMs, Centres
médicaux; CMAs, Centres médicaux avec antenne chirurgicale; IRR, incidence rate ratio. Cls, confidence intervals.

except for outpatient care visits for children below 5 and
aged 5-14 in prolonged conflicts. Finally, we observed
that rural healthcare facilities were more affected than
urban healthcare facilities.

Our findings from Burkina Faso confirmed that
conflict in all of its shapes and manifestations bears a
high toll on health services for women and children in
Africa.? Moreover, our main results resonate both with
previous other case studies that examined health services
during conflict in countries other than Burkina Faso as
reviewed by Singh et aP’ and with existing evidence from
Burkina Faso by Druetz et al” The latter examined three
maternal health services at the commune level and found
the same two gradients, that is, the effect size was higher
for caesarean sections than for facility-based deliveries
than for ANC visits, and increased with exposure to high-
intensity conflicts. However, our estimates are higher in

magnitude (caesarean sections: 0.906 vs 0.947; facility-
based deliveries: 0.928 vs 0.962; ANC: 0.961 vs 0.998),
suggesting that their less precise commune-level analysis
either underestimated the effect of conflict on access to
maternal healthcare or the higher effect magnitude is
due to the more conflict-intense years added to our anal-
ysis (2019-2021). In case of the latter, we can state that
the ongoing escalation of the conflict in Burkina Faso has
exacerbated an existing access barrier to MCH services,
which had already been observed and documented for
certain services during the initial years of the conflict.”
Regarding the interpretation of the first gradient, we agree
with Druetz et al.” The decrease in healthcare services was
moderate for ANC4 visits, possibly because these visits
occurred during daytime and could be easily rescheduled
or delegated to outreach in the community. However,
the reduction was more substantial for facility-based
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deliveries and caesarean sections. This finding is very
concerning because these services are pivotal in reducing
maternal and neonatal mortality.”’ The stronger effect
on these two proximal indicators of maternal health
could be partly attributed to the fact that deliveries
and obstetric emergencies can occur at night when the
psychosis of insecurity is at its peak.’’ As a result, women
may opt to deliver in their villages, particularly if the
nearest primary care facility no longer operates at night.
An additional demand-side explanation, complementing
the one offered by Druetz et al,” is that, compared with
the other services, ANC is the easiest for which to redirect
demand to another, non-conflict-affected facility if one
facility is inaccessible. Furthermore, delivery care is more
resource-intensive than ANC and relies more heavily on
complex infrastructures, medical supply chains, and the
availability of professional medical personnel. Therefore,
supply-side factors, such as disruptions in the healthcare
system caused by nearby conflict events, like lack of fuel
and electricity, material shortages, staff absences, and
lack of medical transportation to district hospitals, may
also explain our findings. Insecurity and direct attacks
on health facilities prompted healthcare staff to leave
affected areas or to limit their activities, leading to an
increasing number of non-functioning health facilities in
the Country.Q0 2162 Moreover, in areas under attack, armed
groups often withdraw ambulances, which prevents the
evacuation of women needing caesarean sections.” In
addition, ANC is also the easiest service to provide as an
outreach service if the facility is inaccessible, but some
health workers are still able to travel.

Our results on child healthcare services showed that
the effects were more pronounced for children aged
5-14 years compared with children under the age of 5.
In 2016, with the Gratuité policy, Burkina Faso was one
of the first countries in SSA that abolished healthcare
user fees completely for children under 5 years of age
and for pregnant and lactating women.®'* The stronger
effects for children aged 5-14 years can be explained by
the fact that this age group is not covered by the Gratuité
policy and other user fee exemption policies. Conflict
can decrease the demand for health services, particularly
those involving costly user fees, due to a negative income
effect.” Due to conflict and displacement, many people
in Burkina Faso have also lost their homes, livelihoods
and main income sources including harvests and live-
stock.” ! However, Burkina Faso’s health financing poli-
cies have a protective effect on access to healthcare. For
example, Offosse et al demonstrate that, even in conflict-
affected areas, the Gratuité policy significantly influenced
the continuation of health service utilisation. They make
a strong case in favour of maintaining funding for the
user fee exemption policy to safeguard against potential
reversals in progress, particularly if the conflict shows no
signs of abating.”* Moreover, the Gratuité policy allows
parents to be more proactive about seeking care for their
children below 5 than for children aged 4-15. In a quali-
tative study involving various stakeholders of the Gratuité

policy, health professionals reported that they have
witnessed a trend of parents presenting their children
under the age of 5 at health facilities earlier since the
implementation of the policy.”” In light of these positive
outcomes, we strongly recommend sustaining the policy
despite challenges during periods of instability and advo-
cate for its extension to include older age groups. Beyond
the Gratuité policy, curative care visits for children under
5 might also be seen as more important than for more
resilient older children between the age of 5 and 14.
Hence, parents might take greater risks to travel to a
facility. On the supply side, under resource constraints,
healthcare providers often prioritise children under 5
over older children because they are generally consid-
ered more vulnerable.

Our findings from the duration analysis suggest that
the adverse impact of conflict on access to maternal
health services tends to worsen with the duration of the
conflict, but not for children’s outpatient care services in
prolonged conflicts. The identified effects are in line with
Amberg et al,’® who found the same pattern when exam-
ining health service coverage during conflict throughout
SSA. The pattern has normally been explained as follows.
While health systems, with or without support from
humanitarian agencies, may manage to mitigate the
disruption caused by conflict to reinstate relatively simple
services such as routine outpatient care for children, they
might face challenges providing more resource-intensive
services such as deliveries. These services rely heavily
on complex infrastructures, medical supply chains
and the availability of professional medical personnel.
Initial evidence supporting this generic explanation
comes from the work of Gaffey et al who emphasise the
feasibility of delivering curative child health services
in conflict settings with varying intensity and in a cost-
effective manner through integrated community case
management and mobile programmes.” However, our
results from Burkina Faso show that ANC and PNC, also
less technically complicated services, are less affected
by nearby conflict than outpatient consultations. If the
supply side explanation described above were also true
for Burkina Faso, we would expect similar effect magni-
tudes, which is not the case. Therefore, in Burkina Faso
specifically, we think that the demand side offers addi-
tional explanations. We hypothesise that our findings
also result from a disruption to the continuum of care in
maternity services. Outside of conflict situations, it is well
established that if women do not go for ANC, they are less
likely to go for facility-based childbirth and PNC.* Being
affected by conflict early in the maternity continuum of
care may compound this effect.”” We would not expect
such a compounding effect for acute childhood condi-
tions, which are independent of each other. As care for
acute conditions is necessary, however, it is reasonable to
assume that service provision and utilisation somehow
stabilises as conflict becomes chronic.

We observed that the adverse effects of armed conflict
on access to healthcare at primary healthcare facilities
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are more pronounced in rural compared with urban
settings and CSPSs compared with CMs. These findings
can be explained by the fact that insecurity in Burkina
Faso tends to be higher in proximity to rural facilities as
opposed to urban facilities because conflict events are
more pronounced in remote and isolated villages than
in medium-sized towns or large cities.”” When exposed to
nearby conflict events, rural facilities are more likely to be
forced to significantly reduce service volume. Ouedraogo
etalshowed that, with the closure and minimal functioning
of certain health facilities in security-challenged areas,
the healthcare workforce is concentrated in the urban
areas of regional and district capitals, to the detriment
of rural areas.”” Moreover, rural populations are more
likely to be faced with limited physical access compared
with their urban counterparts. In urban settings, unless
the facility has been directly hit, service provision often
continues. Since CMs are usually in (semi)urban areas,
whereas CSPSs are mostly located in rural areas, the same
explanation applies to the identified difference between
these facility types. Furthermore, except for the fact that
high preconflict volume facilities are more affected in our
study, the finding is aligned with existing evidence from
neighbouring Mali. Bonnet et al revealed an important
territorial heterogeneity of assisted deliveries in two
conflictaffected districts in Mali.”® To access maternal
care, populations moved to less exposed areas and more
efficient facilities, which are usually located in urban
areas. The health facilities experiencing reduced rates of
assisted deliveries were characterised by the reluctance
of qualified health workers to practice, limited finan-
cial resources among the populations they served, and a
tendency among the population to restrict travel in order
to minimise exposure to insecurity. Our heterogeneity
results suggest that a similar population movement and
care-seeking behaviour (from more exposed rural to less
exposed urban areas, and CSPSs to CMs) is happening
in Burkina Faso, but supportive spatial analyses as well
as qualitative data are needed to confirm this. The addi-
tional spatial studies should map the areas where there
has been a sharp increase or decrease in access to health-
care and examine how these spatial shifts and their evolu-
tion over time relate to nearby conflict dynamics, health
facility characteristics and geo-spatial determinants.

Our study’s findings on the impact of armed conflict
on health services in Burkina Faso align with patterns
observed in other regions. In Mali, there is evidence that
conflict has significantly disrupted MCH services, empha-
sising the need for adaptable funding and management
mechanisms.”" South Sudan displays a comparable situa-
tion, where conflict severely restricts access to healthcare
services, exacerbated by barriers such as lack of secu-
rity, transport and supplies.””  Northern Uganda and
Burundi also report declines in maternal healthcare util-
isation due to conflict, highlighting ongoing challenges
in service accessibility.”*’® The Boko Haram insurgency
in Nigeria mirrors these disruptions, reducing ANC
and facility-based deliveries.”” In northeastern Nigeria,

humanitarian aid has somewhat mitigated the negative
impacts of conflict on health services.”” Afghanistan
and Pakistan experience additional complications such
as weak health systems and poor coordination, which
further impair service delivery during conflict.”” These
comparisons underscore the widespread and diverse
effects of conflict on health services, underscoring the
need for targeted, context-specific interventions.

Limitations

Despite the strengths highlighted in the preceding para-
graphs, the study has some limitations. First, due to the
nature of the data used in our study, it was impossible
to differentiate the extent to which disruptions in access
to healthcare were caused by demand or supply factors.
Second, there is a possibility of selection bias due to
missing data, particularly in conflict-affected areas where
data reporting is challenging and not prioritised.* Facil-
ities situated in more insecure areas may be more likely
to experience issues like ceased data entry in record
books or interruptions in transmitting information to the
health district. Consequently, this could lead to a down-
ward bias in our estimates, which would tend to be even
more negative if data availability and quality were compa-
rable to peaceful times. Third, disruptions caused by
COVID-19 were not factored into the models. However,
the COVID-19 pandemic was perceived as merely one
among several crises and did not significantly influence
the broader context. In the case of Burkina Faso, there
was the lockdown period with significant disruptions,®’
but conditions returned to normal relatively quickly.*
Fourth, the routine HMIS data used in this study lack
information about activities by humanitarian NGOs,
which cover needs of the population in some conflict-
affected areas. Fifth, our estimation relied on location
estimates from the UCDP GED, which could introduce
measurement error in conflict exposure due to spatial
imprecision in location estimates of the UCDP conflict
events. However, we addressed this concern by either
excluding conflict events lacking precision or weighting
observations based on their level of precision, resulting
in largely unchanged results. Additionally, we guarded
against this measurement error by using the UCDP
GED, which adopts a more rigorous definition of armed
conflicts compared with the ACLED dataset.*> Moreover,
the use of a 25km conflict radius in measuring conflict
exposure served to safeguard against measurement errors
and ensured that we did not employ a conflict band that
was too large, thereby maintaining the plausibility of
the conflict effects. Finally, it was not possible to adjust
the estimates for variations in populations at the health
facility level. Reliable data on target populations was only
available at the health district level. When we ran our
analysis at the health district level, at which we were able
to translate the monthly service counts into indicators
that account for the underlying target population living
in a health district, we found very similar effects.

Amberg F, et al. BMJ Glob Health 2025;10:e015507. doi:10.1136/bmjgh-2024-015507
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CONCLUSIONS

Our study highlights the importance of investigating
access to health services at the most detailed levels,
considering and not overlooking local dynamics. Addi-
tionally, there is a need to explore accessibility to health-
care during conflict across various health services and
financing schemes. Through our comprehensive and
fine-scaled analysis of how the conflict crisis in Burkina
Faso impacts access to maternal and child healthcare,
we were able to examine why certain services are more
affected by conflict than others. Nevertheless, grasping
these effects becomes complex. Future research should
conduct supportive spatial analyses and gather qualitative
data to differentiate the extent to which disruptions in
access to healthcare were caused by demand or supply
factors and to gain a more comprehensive understanding
of the local dynamics and contextual factors behind the
effects identified in this study.

Our findings can also assist in prioritising MCH inter-
ventions in Burkina Faso’s conflict crisis by offering valu-
able insights into which MCH services are most impacted
by armed conflict. This information can guide the imple-
mentation of interventions during conflict, addressing
the questions of what, where and how to approach these
crucial interventions effectively. We trust our analysis to
motivate the efforts of Burkina Faso’s MoH to design
innovative strategies or improve already implemented
ones aimed at keeping the health system operational.

Author affiliations

"Heidelberg Institute of Global Health, Heidelberg University Hospital and Medical
Faculty, Heidelberg University, Heidelberg, Germany

%Geneva Centre of Humanitarian Studies, University of Geneva Faculty of Medicine,
Geneva, Switzerland

®Department of Global Health and Development, Faculty of Public Health and Policy
+ Health in Humanitarian Crises Centre, London School of Hygiene & Tropical
Medicine, London, UK

“Centre Population et Développement, Paris, France

SInstitut de Recherche pour le Développement, Paris, France

SMinistére de la Santé et de I'Hygiéne Publique, Ouagadougou, Burkina Faso
"Centre de Recherche en Sante de Nouna, Nouna, Burkina Faso

8 ondon School of Hygiene & Tropical Medicine, London, UK

X Karl Blanchet @BlanchetKarl, Neha S Singh @neha_s_singh and Valéry Ridde
@ValeryRidde

Acknowledgements There was no funding source for this study. We thank
the support and feedback from the Research Unit in Health Economics and
Health Financing at the Heidelberg Institute of Global Health. Finally, we also
thank the German Academic Scholarship Foundation, which had no role in this
analysis but is supporting FA with a federally accredited doctoral fellowship
supporting highly qualified doctoral candidates from academic disciplines
throughout Germany. For the publication fee we acknowledge financial support
by Heidelberg University.

Contributors FA and MDA conceptualised and designed the study. FA extracted,
cleaned, merged and analysed the data. FA wrote the first draft of the manuscript,
which was critically revised by all authors. MDA accessed and verified the data and
the analysis. FA, KB, NSS, VR, EB, SPY, AS, MS, JL and MDA had full access to all
the data in the study, helped to interpret the results and took the final responsibility
for the decision to submit for publication. FA, KB, NSS, VR, EB, SPY, AS, MS, JL and
MDA are responsible for the overall content (as guarantor).

Funding The authors have not declared a specific grant for this research from any
funding agency in the public, commercial or not-for-profit sectors.

Competing interests None declared.

Patient and public involvement Patients and/or the public were not involved in
the design, or conduct, or reporting, or dissemination plans of this research.

Patient consent for publication Not applicable.

Ethics approval No ethics approval was required by the Ethics Committee of the
Medical Faculty of the University of Heidelberg since the study made use exclusively
of anonymised secondary data available in open-access modality. Ethical clearance
was obtained by Burkina Faso’s Health Research Ethics Committee (CERS), and
access to the National Health Information System data was authorised by the
Ministry of Health of Burkina Faso (Notice #2021-10-233).

Provenance and peer review Not commissioned; externally peer reviewed.

Data availability statement Data are available in a public, open access
repository. Data may be obtained from a third party and are not publicly available.
Data are available in a public, open access repository. Data may be obtained from
a third party and are not publicly available. Data from the Uppsala Conflict Data
Program Georeferenced Event Dataset (UCDP GED) and from the Armed Conflict
Location and Event Data (ACLED) are publicly available online (https://acleddata.
com/ and https://ucdp.uu.se/). Temperature and rainfall data from the ERA5-Land
gridded dataset and nighttime luminosity data from VIIRS (Visible Infrared Imaging
Radiometer Suite) used to construct the facility-level time-varying controls are
also publicly available online (https://cds.climate.copernicus.eu/ and https://www.
earthdata.nasa.gov/). Data from the National Health Information System can be
obtained by contacting the Ministry of Health of Burkina Faso.

Supplemental material This content has been supplied by the author(s). It has
not been vetted by BMJ Publishing Group Limited (BMJ) and may not have been
peer-reviewed. Any opinions or recommendations discussed are solely those

of the author(s) and are not endorsed by BMJ. BMJ disclaims all liability and
responsibility arising from any reliance placed on the content. Where the content
includes any translated material, BMJ does not warrant the accuracy and reliability
of the translations (including but not limited to local regulations, clinical guidelines,
terminology, drug names and drug dosages), and is not responsible for any error
and/or omissions arising from translation and adaptation or otherwise.

Open access This is an open access article distributed in accordance with the
Creative Commons Attribution Non Commercial (CC BY-NC 4.0) license, which
permits others to distribute, remix, adapt, build upon this work non-commercially,
and license their derivative works on different terms, provided the original work is
properly cited, appropriate credit is given, any changes made indicated, and the
use is non-commercial. See: http://creativecommons.org/licenses/by-nc/4.0/.

ORCID iDs

Felix Amberg http://orcid.org/0000-0003-4066-9254

Karl Blanchet http://orcid.org/0000-0003-0498-8020
Neha S Singh http://orcid.org/0000-0003-0057-121X
Valéry Ridde http://orcid.org/0000-0001-9299-8266
Emmanuel Bonnet http://orcid.org/0000-0001-6735-5330
Pierre Yaméogo http://orcid.org/0000-0001-7019-171X
Ali Sie http://orcid.org/0000-0002-3959-2520

Mariam Seynou http://orcid.org/0000-0002-2847-0923
Julia Lohmann http://orcid.org/0000-0003-4136-9296
Manuela De Allegri http://orcid.org/0000-0002-8677-1337

REFERENCES

1 Strand H, Rustad SA, Urdal H, et al. Trends in armed conflict, 1946—
2018. Oslo Peace Research Institute Oslo (PRIO); 2019. Available:
https://www.prio.org/publications/11349 [accessed 30 Sep 2021]

2 Bendavid E, Boerma T, Akseer N, et al. The effects of armed conflict
on the health of women and children. The Lancet 2021;397:522-32.

3 Raleigh C, Linke rew, Hegre H, et al. Introducing ACLED: An Armed
Conflict Location and Event Dataset. J Peace Res 2010;47:651-60.

4 Obermeier AM, Rustad SA. Conflict trends: a global overview,
1946-2022. Oslo The Peace Research Institute Oslo (PRIO); 2023.
Available: https://www.prio.org/publications/13513 [accessed 22
Nov 2023]

5 Druetz T, Browne L, Bicaba F, et al. Effects of terrorist attacks on
access to maternal healthcare services: a national longitudinal study
in Burkina Faso. BMJ Glob Health 2020;5:e002879.

6 Ridde V, Yaméogo P. How Burkina Faso used evidence in deciding
to launch its policy of free healthcare for children under five and
women in 2016. Palgrave Commun 2018;4:119.

7 WHO, World Bank. Tracking universal health coverage: 2021
global monitoring report. Geneva World Health Organization; 2022.

14

Amberg F, et al. BMJ Glob Health 2025;10:e015507. doi:10.1136/bmjgh-2024-015507

'salbojouyoal Jejiwis pue ‘Buluresy |y ‘Buiuiw elep pue 1xa) 01 parejal sasn 1o} Buipnjour ‘ybLAdod Ag pajoslold

1senb Aq Gzoz AInc g uo wod'fwg yby/:sdny woly papeojumoq ‘GZ0z dunc 6T U0 /0SSTO-7202-Ublwa/9eTT 0T se paysiignd 1s1y :yiesH [eqo|S CINg


https://x.com/BlanchetKarl
https://x.com/neha_s_singh
https://x.com/ValeryRidde
https://acleddata.com/
https://acleddata.com/
https://ucdp.uu.se/
https://cds.climate.copernicus.eu/
https://www.earthdata.nasa.gov/
https://www.earthdata.nasa.gov/
http://creativecommons.org/licenses/by-nc/4.0/
http://orcid.org/0000-0003-4066-9254
http://orcid.org/0000-0003-0498-8020
http://orcid.org/0000-0003-0057-121X
http://orcid.org/0000-0001-9299-8266
http://orcid.org/0000-0001-6735-5330
http://orcid.org/0000-0001-7019-171X
http://orcid.org/0000-0002-3959-2520
http://orcid.org/0000-0002-2847-0923
http://orcid.org/0000-0003-4136-9296
http://orcid.org/0000-0002-8677-1337
https://www.prio.org/publications/11349
http://dx.doi.org/10.1016/S0140-6736(21)00131-8
http://dx.doi.org/10.1177/0022343310378914
https://www.prio.org/publications/13513
http://dx.doi.org/10.1136/bmjgh-2020-002879
http://dx.doi.org/10.1057/s41599-018-0173-x

8 BMJ Global Health

10

11

12

13

14

15

16

17

18

19

20
21

22

23

24

25

26

27

28

29

30
31

32

Available: https://www.who.int/publications/i/item/9789240040618
[accessed 18 Oct 2022]

WHO. World health statistics 2019. Available: https://www.who.int/
data/gho/publications/world-health-statistics [Accessed 30 Sep
2021].

World Bank. World development indicators 2019. Available: https://
databank.worldbank.org/source/world-development-indicators
[Accessed 30 Sep 2021].

World Bank. Current health expenditure per capita (current US$).
Available: https://data.worldbank.org/ [Accessed 30 Sep 2021].
World Bank. Domestic general government health expenditure (% of
current health expenditure). Available: https://data.worldbank.org/
[accessed 30 Sep 2021]

Bicaba F, Browne L, Kadio K, et al. National user fee abolition

and health insurance scheme in Burkina Faso: How can they

be integrated on the road to universal health coverage without
increasing health inequities? J Glob Health 2020;10:010319.

De Allegri M, Ridde V, Louis VR, et al. 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.

J Public Health Policy 2012;33:439-53.

Ridde V, Agier |, Jahn A, et al. The impact of user fee removal
policies on household out-of-pocket spending: evidence against the
inverse equity hypothesis from a population based study in Burkina
Faso. Eur J Health Econ 2015;16:55-64.

Druetz T, Bicaba A, Some T, et al. Effect of interrupting free
healthcare for children: Drawing lessons at the critical moment of
national scale-up in Burkina Faso. Soc Sci Med 2017;185:46-53.
De Allegri M, Tiendrebéogo J, Miiller O, et al. Understanding home
delivery in a context of user fee reduction: a cross-sectional mixed
methods study in rural Burkina Faso. BMC Pregnancy Childbirth
2015;15:330.

Alam N, Chowdhury ME, Kouanda S, et al. The role of transportation
to access maternal care services for women in rural Bangladesh and
Burkina Faso: A mixed methods study. Int/ J Gynecology & Obste
2016;135:545-50.

Tanou M, Kamiya Y. Assessing the impact of geographical access
to health facilities on maternal healthcare utilization: evidence from
the Burkina Faso demographic and health survey 2010. BMC Public
Health 2019;19:838.

Badolo H, Bado AR, Hien H, et al. Factors associated with mothers’
health care-seeking behaviours for childhood fever in Burkina Faso:
findings from repeated cross-sectional household surveys. Glob
Health Res Policy 2022;7:37.

Makoni M. Burkina Faso crisis hits health care. Lancet 2022;399.
Médecins Sans Frontiéres. Four things to know about the crisis in
burkina faso. Available: https://www.doctorswithoutborders.ca/four-
things-to-know-about-the-crisis-in-burkina-faso/ [Accessed 28 May
2023].

Ridde V, Lechat L, Meda IB. Terrorist attack of 15 January 2016 in
Ouagadougou: how resilient was Burkina Faso’s health system?
BMJ Glob Health 2016;1:€000056.

Degni F, Diallo B, El Ansari W. Women’s Experiences in Accessing
Reproductive, Maternal, and Child Healthcare Services in the Mopti
Regions of Mali. Int J Womens Health Wellness 2016;2.

Kountchou AM, Wang Sonne SE, Gadom GD. The local impact of
armed conflict on children’s nutrition and health outcomes: evidence
from Chad. Brighton: The Institute of Development Studies, 2019.
Chukwuma A, Ekhator-Mobayode UE. Armed conflict and maternal
health care utilization: Evidence from the Boko Haram Insurgency in
Nigeria. Soc Sci Med 2019;226:104-12.

Shadish W, Cook T, Campbell D. Experimental and quasi-
experimental designs for generalized causal inferences. Boston:
Houghton Mifflin, 2001.

INSD. Indicateurs demographiques. Ouagadougou Institut National
de la Statistique et de la Démographie (INSD); 2022. Available:
http://www.insd.bf/

Burkina faso overview. Washington, DC World Bank; 2020. Available:
https://www.worldbank.org/en/country/burkinafaso/overview
[accessed 18 Oct 2022]

Human development report 2021-22. New York United Nations
Development Programme; 2022. Available: https://hdr.undp.org/
content/human-development-report-2021-22 [accessed 18 Oct
2022]

Antil A. Violence sans fin au Sahel. Ftudes 2020;9:19-30.

Institute for Economics and Peace. Global terrorism index 2022:
measuring the impact of terrorism. Sydney Institute for Economics
and Peace; 2022. Available: https://reliefweb.int/report/world/global-
terrorism-index-2022 [accessed 17 Oct 2022]

The Guardian. Burkina faso’s military leader ousted in second coup
this year. Available: https://www.theguardian.com/world/2022/sep/

33

34

35

36

37

38

39

40

41

42

43

44

45

46

47

48

49

50

51

52

53

54

55

56

57

58

59

30/burkina-fasos-military-leader-ousted-in-second-coup-this-year
[Accessed 17 Oct 2022].

World Bank. Mortality rate, under-5 (per 1,000 live births). Available:
https://data.worldbank.org/ [Accessed 30 Sep 2021].

World Bank. Maternal mortality ratio (per 100,000 live births).
Available: https://data.worldbank.org/ [Accessed 30 Sep 2021].
Institut National de la Statistique et de la Démographie (INSD), ICF
International. Burkina faso demographic and health survey 2019-
2020. Ouagadougou, Burkina Faso INSD and ICF International;
2020. Available: https://dhsprogram.com/pubs/pdf/FR378/FR378.
pdf

Ministére de la santé du Burkina Faso. Annuaire statistique 2014.
Ouagadougou, 2015.

Druetz T, Fregonese F, Bado A, et al. Abolishing Fees at Health
Centers in the Context of Community Case Management of Malaria:
What Effects on Treatment-Seeking Practices for Febrile Children in
Rural Burkina Faso? PLoS One 2015;10:e0141306.

Nguyen HT, Zombré D, Ridde V, et al. The impact of reducing

and eliminating user fees on facility-based delivery: a controlled
interrupted time series in Burkina Faso. Health Policy Plan
2018;33:948-56.

Zombré D, De Allegri M, Ridde V. Immediate and sustained effects
of user fee exemption on healthcare utilization among children under
five in Burkina Faso: A controlled interrupted time-series analysis.
Soc Sci Med 2017;179:27-35.

Kuunibe N, Lohmann J, Schleicher M, et al. Factors associated
with misreporting in performance-based financing in Burkina Faso:
Implications for risk-based verification. Int J Health Plann Manage
2019;34:1217-37.

Horton NJ, Kleinman KP. Much ado about nothing: A comparison of
missing data methods and software to fit incomplete data regression
models. Am Stat 2007;61:79-90.

Honaker J, King G. What to Do about Missing Values in
Time-Series Cross-Section Data. American J Political Sci
2010;54:561-81.

Dong Y, Peng C-YJ. Principled missing data methods for
researchers. Springerplus 2013;2:222.

Pratama |, Permanasari AE, Ardiyanto |, et al. A review of missing
values handling methods on time-series data. International
Conference on Information Technology Systems and Innovation
(ICITSI); 2016:1-6.

Kuunibe N, Lohmann J, Hillebrecht M, et al. What happens when
performance-based financing meets free healthcare? Evidence
from an interrupted time-series analysis. Health Policy Plan
2020;35:906-17.

Sundberg R, Melander E. Introducing the UCDP Georeferenced
Event Dataset. J Peace Res 2013;50:523-32.

Davies S, Pettersson T, Oberg M. Organized violence 1989-2021
and drone warfare. J Peace Res 2022;59:593-610.

Hogbladh S. UCDP GED codebook version 20.1. Uppsala:
Department of Peace and Conflict Research, Uppsala University,
2020.

Bond D, Bond J, Oh C, et al. Integrated Data for Events Analysis
(IDEA): An Event Typology for Automated Events Data Development.
J Peace Res 2003;40:733-45.

Kerber KJ, de Graft-Johnson JE, Bhutta ZA, et al. Continuum of
care for maternal, newborn, and child health: from slogan to service
delivery. The Lancet 2007;370:1358-69.

Ostby G, Urdal H, Tollefsen AF, et al. Organized Violence and
Institutional Child Delivery: Micro-Level Evidence From Sub-Saharan
Africa, 1989-2014. Demography 2018;55:1295-316.

Levesque JF, Harris MF, Russell G. Patient-centred access to health
care: conceptualising access at the interface of health systems and
populations. Int J Equity Health 2013;12:1-9.

Gunasekara Fl, Richardson K, Carter K, et al. Fixed effects analysis
of repeated measures data. Int J Epidemiol 2014;43:264-9.

Oakes JM, Kaufman JS, eds. Methods in social epidemiology. 2nd
edn. San Francisco, CA: Jossey-Bass, A Wiley Brand, 2017.
Abadie A, Athey S, Imbens GW, et al. When should you adjust
standard errors for clustering? Cambridge, MA: National Bureau of
Economic Research, 2017.

Burke MB, Miguel E, Satyanath S, et al. Warming increases the risk
of civil war in Africa. Proc Nat/ Acad Sci U S A 2009;106:20670-4.
Hendrix CS, Salehyan I. Climate change, rainfall, and social conflict
in Africa. J Peace Res 2012;49:35-50.

Jean N, Burke M, Xie M, et al. Combining satellite imagery and
machine learning to predict poverty. Science 2016;353:790-4.
Singh NS, Ataullahjan A, Ndiaye K, et al. Delivering health
interventions to women, children, and adolescents in conflict
settings: what have we learned from ten country case studies?
Lancet 2021;397:533-42.

Amberg F, et al. BMJ Glob Health 2025;10:e015507. doi:10.1136/bmjgh-2024-015507

15

'salbojouyoal Jejiwis pue ‘Buluresy |y ‘Buiuiw elep pue 1xa) 01 parejal sasn 1o} Buipnjour ‘ybLAdod Ag pajoslold

1senb Aq Gzoz AInc g uo wod'fwg yby/:sdny woly papeojumoq ‘GZ0z dunc 6T U0 /0SSTO-7202-Ublwa/9eTT 0T se paysiignd 1s1y :yiesH [eqo|S CINg


https://www.who.int/publications/i/item/9789240040618
https://www.who.int/data/gho/publications/world-health-statistics
https://www.who.int/data/gho/publications/world-health-statistics
https://databank.worldbank.org/source/world-development-indicators
https://databank.worldbank.org/source/world-development-indicators
https://data.worldbank.org/
https://data.worldbank.org/
http://dx.doi.org/10.7189/jogh.10.010319
http://dx.doi.org/10.1057/jphp.2012.27
http://dx.doi.org/10.1057/jphp.2012.27
http://dx.doi.org/10.1007/s10198-013-0553-5
http://dx.doi.org/10.1016/j.socscimed.2017.05.040
http://dx.doi.org/10.1186/s12884-015-0764-0
http://dx.doi.org/10.1016/j.ijgo.2016.09.003
http://dx.doi.org/10.1186/s12889-019-7150-1
http://dx.doi.org/10.1186/s12889-019-7150-1
http://dx.doi.org/10.1186/s41256-022-00270-2
http://dx.doi.org/10.1186/s41256-022-00270-2
http://dx.doi.org/10.1016/S0140-6736(22)00267-7
https://www.doctorswithoutborders.ca/four-things-to-know-about-the-crisis-in-burkina-faso/
https://www.doctorswithoutborders.ca/four-things-to-know-about-the-crisis-in-burkina-faso/
http://dx.doi.org/10.1136/bmjgh-2016-000056
http://dx.doi.org/10.23937/2474-1353/1510015
http://dx.doi.org/10.1016/j.socscimed.2019.02.055
http://www.insd.bf/
https://www.worldbank.org/en/country/burkinafaso/overview
https://hdr.undp.org/content/human-development-report-2021-22
https://hdr.undp.org/content/human-development-report-2021-22
http://dx.doi.org/10.3917/etu.4274.0019
https://reliefweb.int/report/world/global-terrorism-index-2022
https://reliefweb.int/report/world/global-terrorism-index-2022
https://www.theguardian.com/world/2022/sep/30/burkina-fasos-military-leader-ousted-in-second-coup-this-year
https://www.theguardian.com/world/2022/sep/30/burkina-fasos-military-leader-ousted-in-second-coup-this-year
https://data.worldbank.org/
https://data.worldbank.org/
https://dhsprogram.com/pubs/pdf/FR378/FR378.pdf
https://dhsprogram.com/pubs/pdf/FR378/FR378.pdf
http://dx.doi.org/10.1371/journal.pone.0141306
http://dx.doi.org/10.1093/heapol/czy077
http://dx.doi.org/10.1016/j.socscimed.2017.02.027
http://dx.doi.org/10.1002/hpm.2786
http://dx.doi.org/10.1198/000313007X172556
http://dx.doi.org/10.1111/j.1540-5907.2010.00447.x
http://dx.doi.org/10.1186/2193-1801-2-222
http://dx.doi.org/10.1093/heapol/czaa062
http://dx.doi.org/10.1177/0022343313484347
http://dx.doi.org/10.1177/00223433221108428
http://dx.doi.org/10.1177/00223433030406009
http://dx.doi.org/10.1016/S0140-6736(07)61578-5
http://dx.doi.org/10.1007/s13524-018-0685-4
http://dx.doi.org/10.1186/1475-9276-12-18
http://dx.doi.org/10.1093/ije/dyt221
http://dx.doi.org/10.1073/pnas.0907998106
http://dx.doi.org/10.1177/0022343311426165
http://dx.doi.org/10.1126/science.aaf7894
http://dx.doi.org/10.1016/S0140-6736(21)00132-X

BMJ Global Health 8

60 Moyer CA, Dako-Gyeke P, Adanu RM. Facility-based delivery and 71 Ataullahjan A, Gaffey MF, Tounkara M, et al. C’est vraiment
maternal and early neonatal mortality in sub-Saharan Africa: a compliqué: a case study on the delivery of maternal and child health
regional review of the literature. Afr J Reprod Health 2013;17:30-43. and nutrition interventions in the conflict-affected regions of Mali.

61 Médecins Sans Frontieres. Conflict in burkina faso: “many people Confl Health 2020;14:36.
are afraid to sleep at night”. Available: https://www.msf.org/conflict- 72 Sami S, Mayai A, Sheehy G, et al. Maternal and child health service
burkina-faso-%E2%80%9Cmany-people-are-afraid-sleep-night% delivery in conflict-affected settings: a case study example from
E2%80%9D [Accessed 26 Oct 2023]. Upper Nile and Unity states, South Sudan. Confl Health 2020;14:34.

62 Bonnet E, Lerosier T, Touré L, et al. Evolution of assisted deliveries 73 Mugo NS, Dibley MJ, Damundu EY, et al. “The system here isn’t on
at primary healthcare centres in an unstable security context in Mali. patients’ side”- perspectives of women and men on the barriers to
BMJ Glob Health 2023;7:€010811. accessing and utilizing maternal healthcare services in South Sudan.

63 Ministéere de la santé du Burkina Faso. Stratégie de résilience du BMC Health Serv Res 2018;18:10.
systéme de santé en zone de sécurité précaire au burkina faso. 74 Chi PC, Bulage P, Urdal H, et al. Perceptions of the effects of armed
Ouagadougou Ministére de la santé du Burkina Faso; 2019. conflict on maternal and reproductive health services and outcomes

64 Offosse M-J, Avoka C, Yameogo P, et al. Effectiveness of the in Burundi and Northern Uganda: a qualitative study. BMC Int Health
Gratuité user fee exemption policy on utilization and outcomes of Hum Rights 2015;15:1-15.
maternal, newborn and child health services in conflict-affected 75 Namasivayam A, Arcos Gonzalez P, Castro Delgado R, et al. The
districts of Burkina Faso from 2013 to 2018: a pre-post analysis. Effect of Armed Conflict on the Utilization of Maternal Health
Confl Health 2023;17:33. Services in Uganda: A Population-based Study. PLoS Curr 2017;9.

65 Banke-Thomas A, Offosse M-J, Yameogo P, et al. Stakeholder 76 Chi PC, Bulage P, Urdal H, et al. A qualitative study exploring the
perceptions and experiences from the implementation of the determinants of maternal health service uptake in post-conflict
Gratuité user fee exemption policy in Burkina Faso: a qualitative Burundi and Northern Uganda. BMC Pregnancy Childbirth
study. Health Res Policy Syst 2023;21:46. 2015;15:1-14.

66 Amberg F, Chansa C, Niangaly H, et al. Examining the relationship 77 Tyndall JA, Ndiaye K, Weli C, et al. The relationship between armed
between armed conflict and coverage of maternal and child health conflict and reproductive, maternal, newborn and child health and
services in 35 countries in sub-Saharan Africa: a geospatial analysis. nutrition status and services in northeastern Nigeria: a mixed-
Lancet Glob Health 2023;11:e843-53. methods case study. Confl Health 2020;14:75.

67 Gaffey MF, Waldman RJ, Blanchet K, et al. Delivering health and 78 Mirzazada S, Padhani ZA, Jabeen S, et al. Impact of conflict on
nutrition interventions for women and children in different conflict maternal and child health service delivery: a country case study of
contexts: a framework for decision making on what, when, and how. Afghanistan. Confl Health 2020;14:38.

The Lancet 2021;397:543-54. 79 Das JK, Padhani ZA, Jabeen S, et al. Impact of conflict on maternal

68 Chaka EE, Parsaeian M, Majdzadeh R. Factors Associated with the and child health service delivery - how and how not: a country
Completion of the Continuum of Care for Maternal, Newborn, and case study of conflict affected areas of Pakistan. Confl Health
Child Health Services in Ethiopia. Multilevel Model Analysis. Int J 2020;14:32.

Prev Med 2019;10:136. 80 Murray CJL, King G, Lopez AD. Armed conflict as a public health

69 Anastasi E, Borchert M, Campbell OMR, et al. Losing women along problem. BMJ Glob Health 2002;324:346-9.
the path to safe motherhood: why is there such a gap between 81 Tessema GA, Kinfu Y, Dachew BA, et al. The COVID-19 pandemic
women’s use of antenatal care and skilled birth attendance? A mixed and healthcare systems in Africa: a scoping review of preparedness,
methods study in northern Uganda. BMC Pregnancy Childbirth impact and response. BMJ Glob Health 2021;6:e007179.
2015;15:1-15. 82 Bonnet E, Bodson O, Le Marcis F, et al. The COVID-19 pandemic in

70 Ouedraogo O, Siguré S, Sanou S, et al. Landscape analysis of francophone West Africa: from the first cases to responses in seven
healthcare workforce and resilience actions in the Sahelian context countries. BMC Public Health 2021;21:1490.
of high security challenge areas: The case of Burkina Faso. Int J 83 Eck K. In data we trust? A comparison of UCDP GED and ACLED
Health Plann Mgmt2024;39:933-44. conflict events datasets. Coop Confl 2012;47:124-41.

16 Amberg F, et al. BMJ Glob Health 2025;10:¢015507. doi:10.1136/bmjgh-2024-015507

'salbojouyoal Jejiwis pue ‘Buluresy |y ‘Buiuiw elep pue 1xa) 01 parejal sasn 1o} Buipnjour ‘ybLAdod Ag pajoslold

1senb Aq Gzoz AInc g uo wod'fwg yby/:sdny woly papeojumoq ‘GZ0z dunc 6T U0 /0SSTO-7202-Ublwa/9eTT 0T se paysiignd 1s1y :yiesH [eqo|S CINg


https://pubmed.ncbi.nlm.nih.gov/24069765
https://www.msf.org/conflict-burkina-faso-%E2%80%9Cmany-people-are-afraid-sleep-night%E2%80%9D
https://www.msf.org/conflict-burkina-faso-%E2%80%9Cmany-people-are-afraid-sleep-night%E2%80%9D
https://www.msf.org/conflict-burkina-faso-%E2%80%9Cmany-people-are-afraid-sleep-night%E2%80%9D
http://dx.doi.org/10.1136/bmjgh-2022-010811
http://dx.doi.org/10.1186/s13031-023-00530-z
http://dx.doi.org/10.1186/s12961-023-01008-3
http://dx.doi.org/10.1016/S2214-109X(23)00152-3
http://dx.doi.org/10.1016/S0140-6736(21)00133-1
http://dx.doi.org/10.4103/ijpvm.IJPVM_26_19
http://dx.doi.org/10.4103/ijpvm.IJPVM_26_19
http://dx.doi.org/10.1186/s12884-015-0695-9
http://dx.doi.org/10.1002/hpm.3764
http://dx.doi.org/10.1002/hpm.3764
http://dx.doi.org/10.1186/s13031-020-0253-6
http://dx.doi.org/10.1186/s13031-020-00272-2
http://dx.doi.org/10.1186/s12913-017-2788-9
http://dx.doi.org/10.1186/s12914-015-0045-z
http://dx.doi.org/10.1186/s12914-015-0045-z
http://dx.doi.org/10.1371/currents.dis.557b987d6519d8c7c96f2006ed3c271a
http://dx.doi.org/10.1186/s12884-015-0449-8
http://dx.doi.org/10.1186/s13031-020-00318-5
http://dx.doi.org/10.1186/s13031-020-00285-x
http://dx.doi.org/10.1186/s13031-020-00271-3
http://dx.doi.org/10.1136/bmj.324.7333.346
http://dx.doi.org/10.1136/bmjgh-2021-007179
http://dx.doi.org/10.1186/s12889-021-11529-7
http://dx.doi.org/10.1177/0010836711434463

	Examining the effect of nearby armed conflict on access to maternal and child health services in Burkina Faso’s primary healthcare facilities
	Abstract
	Background﻿﻿﻿﻿
	Methods
	Setting
	Security context in Burkina Faso
	Health system of Burkina Faso

	Data and data sources
	Variables and measurement
	Statistical analysis

	Results
	Discussion
	Limitations

	Conclusions
	References


