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Abstract. Burkina Faso has been facing a security crisis due to terrorism since 2015. 
This study aims to assess the impact of the attacks on the use of healthcare services. 
This is a secondary study on data from the country's health data warehouse and the 
ACLED security data warehouse. After a description, generalized additive models 
were used to assess the impact of attacks on the use of health services. Between 
January 2015 and December 2022, 2449 kidnap/disappearance attacks, armed 
attacks, bombings and landmine explosions were perpetrated, causing 4965 deaths. 
The Sahel region was the most targeted (36.37% of attacks and 50.57% of deaths). 
Only population density had a significant impact on the use of health services 
(p<5%). The models were valid. Our study has shown that, despite the persistent 
insecurity in Burkina Faso, people are resilient and, above all, continue to seek out 
the most important healthcare services. It is therefore important to work to maintain 
the supply of these services. 
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1. Introduction 

Burkina Faso is facing an upsurge in both internal and external security threats linked to 
terrorism and instability in the sub-region [1]. As the security situation continues to 
deteriorate, there were over two million (2,099,325) internally displaced people in the 
country on June 30, 2023 [2]. 

Like armed conflicts, terrorist attacks can damage public health infrastructures and 
services, compromise water, electricity and food supplies, increase poverty, prevent 
vaccination campaigns and worsen sanitation and transport [3–5]. Also, these types of 
attacks tend to create a sense of insecurity in the general population, which has a negative 
impact on many health indicators [6,7]. Several studies have shown that availability and 
access to maternal health services, as well as family planning and contraception, are 
reduced under conditions of high-intensity conflict [8–10]. Over the past two decades, 
maternal health has remained one of Burkina Faso's main public health problems, despite 
the progress. In view of the above, the situation is very worrying. Indeed, difficult access 
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to health services has a strong influence on reproductive health and maternal, newborn's 
and infant's health services. Yet terrorist attacks spare neither the already inadequate 
public health infrastructures and services [11], nor the transport leading to them. 

To the best of our knowledge, there are not enough studies in the Burkinabe literature 
that address exactly the impact of terrorist attacks on other sectors of the population. It 
is with this in mind that the present study was initiated, primarily to evaluate and predict 
the evolution of the use of healthcare services during periods of armed conflict between 
January 2015 and December 2022 in Burkina Faso. Specifically, it will assess and predict 
the impact of terrorist attacks firstly on newborn's consultations, secondly on infant's 
consultations and thirdly on hospitalization days for the overall population. 

2. Methods 

This is a secondary study designed to use data on both safety events and healthcare 
service use between January 2015 and December 2022. We are interested in the districts 
in the different provinces of Burkina Faso. We don't use communes because some of 
them don't have health districts. Furthermore, we do not use regions to maintain a certain 
level of detail in the results. We used two data sources: Armed Conflict Location and 
Event Data (ACLED) and Burkina Faso Health Data Warehouse (ENDOS-BF). 

- Security events (ACLED) 
It collects information on events that affect people's peace of mind. We were interested 
in kidnap/disappearance attacks, armed attacks, bombings and explosions, which were 
the most frequent types of attack. Data is collected in real time and published on a weekly 
basis according to well-developed methodological principles, ensuring up-to-date, 
reliable and comparable data. Data undergo several revision cycles before being 
published. 

- Health events (ENDOS-BF) 
This is a tool for collecting, analyzing, validating and presenting health data. Data are 
drawn from the activities of health facilities, the community, training and research 
centers and institutes, and the administration. 
The data from these two sources is first combined for analysis purposes. Data are 
combined by province and month. In ENDOS-BF, the level of use of health services is 
given by month for each year and province. In ACLED, for each attack, the province and 
date of onset are given. Thus, we first synthesize the data by calculating the number of 
attacks per month for each year and province. 
We begin with a descriptive analysis, mapping the scale of attacks by province. Next, we 
explore their evolution as well as that of health service utilization between 2015 and 
2022.  
Then, we run a series of generalized additive model (GAM) regressions combined with 
cubic spline fits to assess the impact of attacks on health service utilization. We formulate 
a model for each of our dependent variables (number of healthy newborn's consultations, 
infant's consultations and hospitalization days for the overall population). 
For the effective evaluation of the impact of attacks, we use in each of our three models 
the number of attacks, of deaths per year, per month and per province, the density of the 
province and the date of the attack and province as explanatory variables. 
A change of variable of the logarithmic type of our dependent variables is done 
beforehand given their order of magnitude in relation to the independent variables. 

S. Konate et al. / Impact of Terrorism on the Use of Healthcare Services in Burkina Faso 1939



The estimation model is validated by graphically observing the distribution of the 
model's residuals.

3. Results

Between January 01, 2015 and December 31, 2022, a total of 2,449 attacks were 
perpetrated, resulting in 4,965 deaths. The Sahel region was most affected (36.37% of 
attacks and 50.57% of deaths). Within this region, the Soum and Oudalan provinces paid 
the heaviest price (15.03% and 10.00% of attacks nationally, and 40.98% and 27.28% 
regionally respectively) (figure 1).

The number of attacks and deaths has risen steadily in Burkina Faso over the years since 
2015, with the exception of 2020. The year 2022 saw the highest number of attacks 
(32.09%). This was followed by 2021, which recorded 706 attacks or 28.83%.

Figure 1. Evolution of attacks and deaths per year in Burkina Faso

On the other hand, we note that in the months of February and March, and August and 
September, attacks became increasingly rare. They were more frequent in July, October 
and December (figure 2). Around 30% of attacks took place during these months.

     

Figure 2. Frequency of attacks per month between January 2015 and December 2022 in Burkina Faso.

The number of consultations for healthy infants and newborns showed a downward trend 
during the period of our study, but this decline was more significant between June and 
November 2019.
We observe strong growth in the number of hospitalization days for the overall 
population from 2015 to 2019. However, from 2019 onwards, we observe a sharp decline 
in these days. This could be explained by the fact that, in 2019, health service workers 
in Burkina Faso observed mood swings characterized essentially by a disruption in the 
continuity of care and the withholding of health data [12].

g
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Figure 3. Evolution of healthcare service utilization between January 2015 and December 2022

The above-mentioned series of models (figure 3), shown that only population density 
had a significant impact, at a threshold of 5%, on the use of health services. The number 
of attacks and deaths had no influence on consultations of healthy infants (P-value= 0.63 
and 0.82 respectively), nor on infant consultations (P-value=0.97 and 0.91 respectively), 
nor on hospitalization days (P-value=0.46 and 0.50 respectively). All models were valid
(Table 1).
Table 1. Non-parametric coefficients of models

Variable EDF P-value R²
Healthy newborn’s consultations 76.6%

s(Attacks) 1.53 0.63
s(Deaths) 0.53 0.82
s (Density) 4.13 <1%

Infant’s consultations 60.1%
s(Attacks) 1.73 0.95
s(Deaths) 2.73 0.90
s (Density) 3.03 <1%

Hospitalization days 53.1%
s(Attacks) 0.5 0.58
s(Deaths) 0.5 0.58
s (Density) 1 <1%

We have developed an interactive application that provides an estimate of the use of 
health services based on the number of attacks, deaths, province and a date provided. 
The application's estimation is based on the results of modelling. This application can be 
accessed via the following link: https://sitapha.shinyapps.io/memoiredashboard-1/.

4. Discussion

We assessed the impact of insecurity on the use of healthcare services by the Burkinabe. 
This evaluation showed us that the impact of terrorist attacks, as well as the number of 
deaths caused by them, were not statistically significant either on healthy newborn's 
consultations, or on infant's consultations, or on hospitalization days for the overall 
population. We found that the level of this utilization was statistically linked at the 1% 
threshold to provincial density and measurement period.
We did not find enough studies on this subject in the literature. However, with regard to 
the hospitalization days, Lital Goldberg et al. in Israel and Ygal Plakht et al. in Syria 
found different results to ours [12,13]. In their studies, the relationship between terrorist 
attacks and hospital days was quite positive. Terrorist attacks were said to increase the 
number of hospital days. But this result was not statistically significant.
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5. Conclusions 

We presented a spatiotemporal description of the terrorist attacks and the deaths they 
caused. We then assessed and predicted their impact on the use of health services. 
This enabled us to determine that the Sahel region was the most affected by this crisis. 
The evaluation of the impact of attacks and deaths using GAM modeling showed that 
these have a negative impact on the use of health services. But the influence is not 
statistically significant at the (5%) threshold. As a result, the authorities are being urged 
to do their utmost to combat this terrorist hydra and maintain the supply of healthcare 
services. 
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