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Abstract

Background: The Central African Republic (CAR) suffers a protracted conflict and has the second lowest human
development index in the world. Available mortality estimates vary and differ in methodology. We undertook a
retrospective mortality study in the Ouaka prefecture to obtain reliable mortality data.

Methods: We conducted a population-based two-stage cluster survey from 9 March to 9 April, 2020 in Ouaka
prefecture. We aimed to include 64 clusters of 12 households for a required sample size of 3636 persons. We
assigned clusters to communes proportional to population size and then used systematic random sampling to
identify cluster starting points from a dataset of buildings in each commune. In addition to the mortality survey
questions, we included an open question on challenges faced by the household.

Results: We completed 50 clusters with 591 participating households including 4000 household members on the
interview day. The median household size was 7 (interquartile range (IQR): 4—9). The median age was 12 (IQR: 5—
27). The birth rate was 59.0/1000 population (95% confidence interval (95%-CI): 51.7—67.4).
The crude and under-five mortality rates (CMR & U5MR) were 1.33 (95%-CI: 1.09—1.61) and 1.87 (95%-CI: 1.37–2.54)
deaths/10,000 persons/day, respectively. The most common specified causes of death were malaria/fever (16.0%;
95%-CI: 11.0–22.7), violence (13.2%; 95%-CI: 6.3–25.5), diarrhoea/vomiting (10.6%; 95%-CI: 6.2–17.5), and respiratory
infections (8.4%; 95%-CI: 4.6–14.8). The maternal mortality ratio (MMR) was 2525/100,000 live births (95%-CI: 825—
5794). Challenges reported by households included health problems and access to healthcare, high number of
deaths, lack of potable water, insufficient means of subsistence, food insecurity and violence.
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Conclusions: The CMR, U5MR and MMR exceed previous estimates, and the CMR exceeds the humanitarian
emergency threshold. Violence is a major threat to life, and to physical and mental wellbeing. Other causes of
death speak to poor living conditions and poor access to healthcare and preventive measures, corroborated by the
challenges reported by households. Many areas of CAR face similar challenges to Ouaka. If these results were
generalisable across CAR, the country would suffer one of the highest mortality rates in the world, a reminder that
the longstanding “silent crisis” continues.

Keywords: Central African Republic, Mortality survey, Quality of health care, Health services accessibility, Mortality,
Maternal mortality, Child mortality, Humanitarian emergency, Violence, Armed conflicts

Background
“One day, you will come back and you won’t find anyone
here because the problems will have killed us all,” a
mother of 11 children told Médecins Sans Frontières
(MSF) staff in Ouaka prefecture in Central African Re-
public (CAR) in August 2018 [1].
CAR has suffered decades of political unrest and

conflict, and the people of the Central African Repub-
lic are trapped in a cycle of indiscriminate violence
[2, 3]. A coup d’état followed by a counterinsurgency
in 2013 resulted in more than half a million displaced
people and an unknown number of deaths [4]. Epi-
sodes of violent attacks subsequently continued across
the country [5]. In February 2019, the Khartoum
peace deal was signed between the government and
14 armed groups – the sixth peace agreement that
has been negotiated since 2013 [6, 7]. However,
armed actors continue to commit serious human
rights abuses against civilians across the country and
more than 70% of the country remains under the
control of armed groups [5]. In 2018, CAR was
ranked 188th out of 189 countries according to the
human development index [8]. It is currently ranked
as the 6th most fragile state in the world [9]. CAR
has long been referred to as being in a state of “silent
crisis”, with many actors pressing that the country
has not received the attention or support merited by
the difficulties it faces [10, 11]. It is consistently one
of the countries that comes furthest from reaching
UN funding appeal targets [12].
CAR is one of the lowest ranking countries in the

world for a range of health indicators. The average
life expectancy of 52.8 years in 2018 is one of the
lowest in the world [13]. The median age of the
population is estimated at 17.6 years, the second
youngest population worldwide [14]. The estimated
national maternal mortality ratio (MMR) is the 5th

highest in the world at 829 deaths/100,000 live births
in 2018 [15]. The estimated birth rate is 35.3 births
per 1000 population per year [16], while the infant
and neonatal mortality rates are 84 and 41 per 1000
live births respectively, all amongst the highest in the
world [17].

The UN estimated a crude mortality rate (CMR) of
12.3/1000/year (equivalent to 0.34/10,000/day) for 2018
[18]. The 2019 and 2018 nationwide SMART surveys es-
timated higher mortality rates, with a national CMR esti-
mate of 0.84 and 0.73/10,000/day respectively [19, 20].
The same SMART surveys estimated a national under 5
mortality rate (U5MR) of 1.12/10,000/day for 2019 and
0.76 for 2018. A number of regional mortality surveys in
2018 and 2019 estimated varying rates, with some being
higher than those estimated by the national SMART sur-
veys and the UN [21–24]. The discrepancy in mortality
estimates, and the varying, and sometimes unclear meth-
odologies of these surveys limit their reliability and pre-
vent comparison between areas or over time.
Ouaka prefecture (Fig. 1) has an estimated popula-

tion of 376,821, which represents 7.1% of CAR’s
population [25]. The number of internally displaced
persons (IDP) in Ouaka decreased from nearly 80,000
in June 2019 to just over 45,000 in April 2020 [26,
27]. Ouaka’s capital, Bambari, has gone through pe-
riods of armed conflict since 2014. Prior to a recent
upsurge in conflict since mid-December 2020 [28],
the last most significant clashes between armed
groups took place in January 2019 and resulted in a
strong response by the United Nations Multidimen-
sional Integrated Stabilization Mission in the Central
African Republic (MINUSCA) [29, 30]. Between then
and the recent upsurge in December 2020, Ouaka
prefecture had not experienced the same levels of vio-
lence as it had before. However, the sustained levels
of criminality as well as conflicts between armed ac-
tors and attacks on civilians continued, mainly outside
the city of Bambari [31].
The healthcare system in Ouaka prefecture includes

32 health posts, 31 health centres, 1 district hospital, 1
secondary hospital, and 1 regional hospital which are
fully or partially functional [32]. MSF supports the re-
gional hospital in Bambari, two health centres, one
health post, seven points palu (providing care for simple
malaria and diarrhoea) and community health promo-
tion activities.
The recent SMART surveys estimated a slighyly

lower CMR and U5MR for Ouaka than the national
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estimate – at 0.77/10,000/day (95% CI 0.47—1.26) and
0.90/10,000/day (0.41—1.96) respectively in 2019 [20],
and 0.54/10,000/day (0.32—0.89) and 0.62/10,000/day
(0.29—1.34) in 2018 [19].
We conducted a population-based mortality survey in

Ouaka prefecture with the objective to estimate the
CMR and U5MR, establish causes of death, and estimate
the current birth rate and proportion of children < 5
years. Reliable mortality estimates will document the im-
pact of the continued crisis on the health of the commu-
nity. Knowledge of the most prominent causes of deaths
and population structure will allow MSF to plan and pri-
oritise programs accordingly.

Methods
We conducted a population-based two-stage cluster
survey across Ouaka prefecture between 9 March and
9 April, 2020 in cooperation with the Ministry of
Health and of the Population and the Central African
Institute for Statistics and Economic and Social Stud-
ies (Institut Centrafricaine des Statistique et des
Etudes Economique et Sociales (ICASEES)). The recall
period commenced on the 26 May, 2019 (Mother’s

Day). We chose this date as it is a well-known cele-
bration in CAR, it fit with our requirement that the
recall period cover part of the rainy and the dry sea-
sons, and it was close in time to the end of Ramadan
in 2019 (4 June) and to the Catholic feast day of
the Ascension (30 May), factors which might further
aid recall amongst participants.
Using ENA software for SMART 2011 [33], we esti-

mated a required sample size of 765 households and 3636
persons based on an estimated CMR of 0.72/10,000/day
(double the UN estimate available at the time of protocol
development [18]), precision of 0.25/10,000/day, design ef-
fect (DEFF) of 2, average household size of 5 [21], a non-
response rate of 5%, and an average recall period of 265
days. We aimed to sample 64 clusters of 12 households
each. The small cluster size was chosen to ensure it was
feasible to complete clusters given the expected travel
time to some areas, and to minimise time spent stationary
in one location due to security risks.
We used two-stage cluster sampling. Cluster sampling

is frequently used in settings such as CAR where limited
resources, logistical challenges such as poor roads, and
security concerns make simple or systematic random

Fig. 1 Map of the Central African Republic and its prefectures
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sampling methods unfeasible [34–36]. First, we allocated
clusters amongst the 16 communes of Ouaka propor-
tional to population size according to population esti-
mates for 2019 from ICASEES [25]. Secondly, we
selected buildings as cluster starting points within each
commune using systematic random sampling from a
dataset of buildings. The sampling frame was created
using a dataset of geographical building footprints (based
on CAR Ecopia Building Footprint layer,©2019 Digital
Globe, Inc) by commune [37, 38]. Buildings in settle-
ments of less than ten buildings were excluded for feasi-
bility reasons. From the cluster starting point, we
selected subsequent households in a sequential manner
by selecting the next closest building to the right until
12 households were included. We skipped buildings
which were not households. In multi-household build-
ings, we selected one household randomly.
We defined a household as a group who slept under

the same roof the previous night, or if a group was
spread across several huts, who ate together the previous
night. In eligible and consenting households, we in-
cluded all persons who were members of the household
during the recall period.
A priori, we did not exclude any area. We limited the

number of clusters that could be replaced to 25%. If the
locality of a starting point was deemed inaccessible in
advance because of security concerns, we replaced it
with another starting point in the same commune as per
the stage two sampling previously described. If, on the
day of the survey, we could not reach the starting point,
or if there was no settlement at the starting point, we re-
placed the cluster with the next closest village on the re-
turn route. If after a second visit a household was still
absent, we replaced it. If we did not achieve the target of
12 households after visiting all households in a settle-
ment, we continued in the next closest settlement.
We undertook 4 days of training with the locally re-

cruited survey team on the aim and objectives of the
survey, methods, ethics, data protection and smartphone
use. During the training, with the assistance of an inter-
preter, the correct and appropriate phrasing of the sur-
vey questions in Sango, the local language, were
practiced. We conducted structured interviews (Add-
itional file 1) with the head of household or a designate.
The head of the household (or designate) could be any
adult member of the household who could provide in-
formation on events in the household over the recall
period. Households self-identified the head of the house-
hold. We started the survey with an open question about
challenges the household faces (“What difficulties does
your household and community face on a daily basis?”)
both to build rapport and to document general difficul-
ties in the community. We noted the responses or a
summary on paper. Then, using KoBoToolbox [39] on

smartphones, we asked a series of questions on house-
hold composition during the recall period. For all identi-
fied members of the household during the recall period
we asked demographic information, and noted arrivals
or departures. For women aged 10–49 years we also
asked about pregnancy during the recall period, and the
outcome of the pregnancy. For deaths, the reported
cause and place of death, and health seeking behaviour
in the 2 weeks prior to the death was recorded. For the
cause of death, the household was asked an open ques-
tion and allowed to respond freely. If the response corre-
sponded with one of the pre-defined categories listed in
the questionnaire, (see Additional file 1) we marked this.
If not, we noted as free text the reported cause of death
or any additional information provided. The epidemiolo-
gist (ER who is a medical practitioner) reviewed these
responses, and if sufficient information was available,
categorised the cause of death.
The recall period ran from 26 May, 2019 to the inter-

view date. For members who left/died or arrived/were
born during the recall period, their person-time contri-
bution was adjusted for the exact date of the event if
known. Otherwise, the mid-month was used.
Using Poisson regression, we calculated the CMR and

U5MR as deaths/10,000 population/day, the MMR as
maternal deaths/100,000 live-births, and the neonatal
mortality rate as deaths in the first 28 days of life/1000
live-births. We categorised the outcome of pregnancy as
live-born, early pregnancy loss (< 3 months gestation or
before a woman was visibly pregnant), late pregnancy
loss (> 3 months or after a woman was visibly pregnant,
including stillbirths). While we did not specifically ask if
a pregnancy loss was a spontaneous or induced abortion,
if the household mentioned it was an induced abortion
this was noted.
We present descriptive analyses as proportions with

95% CIs for categorical variables and means and stand-
ard deviations (SD) or medians including interquartile
ranges (IQR) for continuous variables. Where appropri-
ate, we measured differences in proportions using Pear-
son χ2 test and present a p-value (p).
All analyses were conducted accounting for the

survey sample weights and the effect of clustering
induced by the two-stage sampling method. We
undertook quantitative data analysis using Stata
version 15.1 [40].
We digitalised the qualitative data collected in re-

sponse to the introductory questions on difficulties
faced. We coded it using a content analysis approach in
order to identify themes and patterns from the data [41,
42]. We describe the identified themes and include a se-
lection of illustrative quotations. Of note, during the first
2 days of interviews the responses of each individual
household were not documented.
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Of note, we planned to conduct six other surveys using
the same methodology across CAR – four studies in the
other prefectures where MSF is present (Ouham,
Mambere-Kadei, Mbomou, and Haute Kotto); one in the
capital region of Bangui; and one covering all other prefec-
tures. We planned to merge and weight the results of each
study to provide country-wide estimates. The studies were
due to take place in a staggered fashion in the first half of
2020. Ouaka was the first prefecture to start and was
almost complete when the first case of COVID-19/ Sars-
CoV-2 was detected in CAR. Unfortunately, the other

surveys, which had not yet started, could not proceed for
a number of reasons including travel restrictions to and
within CAR, redirection of resources towards the COVID-
19 response, and uncertainty regarding the impact of
COVID-19 on the security context in CAR.

Results
We completed 50 clusters across 12 communes (Fig. 2).
Of the initial 64 clusters sampled, we discarded 21 due to
insecurity and/or inaccessibility. A replacement cluster
was accessible for seven of the discarded clusters. We did

Fig. 2 Number of completed clusters for each commune of the prefecture of Ouaka, Retrospective mortality study, Ouaka, CAR, 2020
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not complete any points in 4 of the 16 communes in the
prefecture of Ouaka: Azengue-Mindou, Kouango,
Pouyamba and Kobadja, due to insecurity in the commune
or along the access route.
For 3 cluster starting points, no inhabited building

could be found upon arrival at the point. We replaced
these with the next nearest village passed.
We visited 693 households of which 93 were absent

(13.4%) and 9 refused to participate (1.3%); of 600
households present, 591 (98.5%) participated. In the in-
cluded households, there were 4272 household members
during the recall period and 4000 household members
on the interview day. There were 198 household mem-
bers born and 14 who joined the household, while 160
died and 112 left the household during the recall period
(Table 1). The median household size was 7 persons
(IQR 4–9; mean 7.2 with 95% CI: 6.6–7.7).

Study population
The median age of the population was 12 years (IQR 5—
27); 14 years (IQR 5—27) for females and 12 (IQR 5—
28) years for males. The mean age was 18.1 years (95%
CI: 17.6—18.7); same for males and females (18.1 years;
95% CI: 17.4—18.9 for both). Females contributed to
52.4% (2223/4272; 95% CI: 50.8—54.0%) of the popula-
tion. Children under-five made up 22.8% (969/4270; 95%
CI: 21.4—24.3%) of the population (Fig. 3 and Table 2).
Persons aged 60 years or over made up 3.3% (144/4270;
95% CI: 2.7—4.0%) of the population.

Pregnancy and birth
Amongst the total population present on the day of the
interview, 3.0% (120/4000; 95% CI: 2.5—3.5) were cur-
rently pregnant. The proportion of females aged 10 to
49 years who were pregnant during the recall period was
29.1% (346/1179; 95% CI: 26.4—31.9%). The median age
of females who were pregnant at any stage during the re-
call was 23 years (IQR 19—29 years). Four females who

were pregnant were under the age of 15, with the youn-
gest being 12 years of age.
Of the 220 reported pregnancies which ended during

the recall period, 87.1% (194/220; 95% CI: 80.2—91.9%)
resulted in a live-birth (199 neonates due to five sets of
twins); 5.8% (13/220; 95% CI: 3.1—10.7%) ended in early
pregnancy losses and 5.3% (10/220; 95% CI: 2.7—10.1%)
in late pregnancy losses and an additional four cases
(1.8%, 4/220; 95% CI: 0.4—7.8%) were reported as induced
abortions. We estimated the crude birth rate at 59.0 births
per 1000 population per year (95% CI: 51.7—67.4).

Mortality and causes of death
A total of 160 deaths were reported during the recall
period. Of these, 29.4% (47/160; 95% CI: 22.4—37.4%)
were in children under-five, and 59.2% (96/160; 95% CI:
49.3—68.3%) were in males.
The CMR was 1.33 deaths/10,000 persons/day (95%

CI: 1.09—1.61), equivalent to 48.4 deaths/1000/year. The
U5MR rate was 1.87 deaths/10,000 persons/day (95% CI:
1.37—2.54), and the neonatal mortality rate was 32.0/
1000 births (95% CI: 14.6—70.1).
There was not a statistically significant difference in

the CMR over different seasons of the recall period.
From 26 May, 2019 (start of recall period) to 31 August,
2019, the CMR was 1.16 (95% CI: 0.84—1.61); from 1
September, 2019 to 31 December, 2019, the CMR was
1.11 (95% CI: 0.84—1.48); and from 1 January, 2020 to
the end of the survey, the CMR was 1.46 (95% CI: 1.1—
1.91).
Overall, the most frequently specified causes of death

reported were fever/malaria (26/160; 16.0%; 95% CI:
11.0—22.7%), violence (22/160; 13.2%; 95% CI: 6.3—
25.5%), and diarrhoea/vomiting (16/160; 10.6%; 95% CI:
6.2—17.5%) (Table 3). There was no evident seasonality
of reported causes of death (data not shown).
Violence was the most common specified cause of

death among participants ≥5 years, accounting for 16.7%
(20/113; 95% CI: 7.7—32.5) of deaths. Males accounted
for 20 of the 22 violent deaths. Violent deaths were re-
ported by 16 households across 11 clusters and 7 com-
munes: Bambari (n=10), Yengou (n=4), Cochio-Toulou
(n=3), Danga-Gboudou (n=2), Lissa (n=1), Grimari (n=
1), and Baidou- Ngouboudou (n=1). We did not ask spe-
cific questions relating to violent deaths, but when add-
itional information was provided, the perpetrators were
reported as armed groups (n = 13), bandits (n = 3), and a
spouse (n = 1). The type of injuries inflicted were re-
ported as gunshots (n = 5; specifically reported to have
been caught in cross-fire in 4 cases), slashing of throat
(n = 3), stabbing (n = 1), gunshot and slashing of throat
(n = 1), and being pulled along the roadside by a vehicle
(n = 1). For 11 cases it was reported that the victim was
attacked or killed, but the exact method was not

Table 1 Arrivals and departures of included household
members during the recall period, Retrospective mortality
survey, Ouaka, CAR, 2020

Status during recall period N

Present at start 4060

Arrivals 212

Births 198

Other arrival 14

Departures 272

Deaths 160

Other departure 112

Present at end (during the interview) 4000
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reported. The violent deaths of two siblings occurred to-
gether and were related to a conflict in a neighbouring
prefecture. The violent deaths of 4 members of the same
household occurred together when they are reported to
have been attacked by bandits as they travelled as part of
the transhumance (the seasonal movement of pastoral-
ists with their livestock). Otherwise, violent deaths were
not clustered in time or related to known armed
offensives.
For 48 deaths a specific cause was not identified. For

44 of these, the household could describe symptoms or
the circumstances which preceded the death. However,
these could not be reliably attributed to a specific cause
(e.g. ‘vomiting blood with cough’; ‘swelling of legs, diar-
rhoea, weight-loss for several months’) or the reported
cause would not itself explain the death (e.g. sorcery).
(See Additional file 2).
Five maternal deaths were identified – one following

an early pregnancy loss and was preceded by abdominal
pain and fever; one occurred intrapartum in hospital;
one occurred postpartum following a procedure to clear
the uterus; and two followed an abortion induced by tak-
ing medicines. Amongst women of reproductive age,
13.9% (5/34; 95% CI: 6.8—26.2) of deaths were maternal.
The MMR was 2525/100,000 live-births (95% CI: 825—
5794).

Healthcare seeking behaviour
Amongst those who died, 62.0% (99/160; 95% CI: 53.2—
70.0%) reportedly sought care in a healthcare facility in
the 2 weeks preceding death (Table 4). There was not a
statistically significant difference in the proportion

seeking care in a healthcare facility between males and
females (61.9% vs 62.1%; p = 1.0) or between those < 5
years and ≥ 5 years (66.9% vs 60.0%; p = 0.4).
All cases of maternal deaths (n = 5) and malnutrition

(n = 2) sought healthcare in the 2 weeks preceeding their
deaths and more than two-thirds of cases who died of
measles, malaria, respiratory infections and diarrhoea
did so.
In all cases where healthcare was not reported to

have been sought in a healthcare facility prior to the
death (61/160; 38.0%; 95% CI: 30.0—46.8), the most
common reasons for not seeking healthcare were im-
mediate death or very short illness (n = 30), followed
by a lack of money for consultations (n = 15), self-
medication (n = 8), visiting a traditional healer (n = 7),
security concerns (n = 3), and distance to a healthcare
facility (n = 3).

Challenges reported by the households
Responses to the open question on challenges the house-
hold faced in the past year were documented for 520 of
591 participating households.
The most common theme was related to health and

healthcare (378 households). The households described
a high incidence of specific illnesses, in particular the
burden of gastrointestinal illnesses: “Diarrhoea, vomiting
is widespread in this household” [household 172, cluster
15, Danga-Gboudou commune]; malaria: “The children
have malaria constantly” [household 231, cluster 21,
Pladama-Ouaka commune]; and measles: “We suffer a
lot from measles” [household 575, cluster 71, Ippy
commune].

Fig. 3 Age distribution of population by five-year age groups and by gender; Retrospective mortality survey, Ouaka, CAR, 2020
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Difficulties in accessing healthcare due to either absence
of healthcare facilities or distance were frequently cited
(64 households): “…it is necessary to go to Bambari for
treatment” [household 168, cluster 14, Pladama-Ouaka
commune]; as were financial barriers to accessing care or
medication (34 households): “We have a health centre but
that requires money, we don’t have money” [household
244, cluster 22, Pladama-Ouaka commune]. Lack of medi-
cines and lack of (trained) staff in the healthcare facilities
were described often (23 households): “We have a health
centre which doesn’t have enough medicines” [household
251, cluster 22, Pladama-Ouaka commune]; “The centre
does not have all the means to save lives here” [household
553, cluster 70, Cochio Toulou commune].
Challenges related to reproductive health were men-

tioned by 14 households, including spontaneous and

induced abortion, stillbirths, infertility, illness during
pregnancy and access to maternal health care: “The
women have serious problems while they are pregnant”
[household 514, cluster 57, Cochio Toulou commune];
“Care of pregnant women is not available at the centre
which occasionally leads to the deaths of some pregnant
women on the site” [household 282, cluster 25, Pladama-
Ouaka commune].
Challenge related to deaths and bereavement were not

uncommon (67 households). Several households spoke
generally about a high number of deaths in the family or
the village: “Too many deaths in our household given this
crisis” [household 108, cluster 9, Bambari commune];
while others spoke of the deaths family members, in-
cluding outside the recall period. Households spoke of
difficulties in looking after children after the death of a

Table 2 Child and adult populations, by gender (number and weighted proportions; n = 4272); Retrospective mortality survey,
Ouaka, CAR, 2020

Age All participants Females Males Female to male ratio

n % N % n %

0—4 years 969 22.8 477 11.4 492 11.5 1.0

< 12 months 215 5.1 105 2.5 110 2.6

0—2 months 61 1.4 31 0.7 30 0.7

3—5 months 62 1.5 35 0.8 27 0.7

6—8 months 57 1.3 23 0.6 34 0.8

9—11 months 35 0.9 16 0.4 19 0.5

12—23 months 147 3.4 63 1.5 84 1.9

24—35 months 201 4.8 104 2.5 97 2.3

36—47 months 211 5.0 100 2.4 111 2.6

47—59 months 195 4.6 105 2.6 90 2.1

5—9 years 803 18.8 415 9.7 388 9.1 1.1

10—14 years 527 12.4 255 6.0 272 6.4 0.9

14—19 years 371 8.6 217 5.1 154 3.5 1.5

20—24 years 324 7.5 183 4.3 141 3.2 1.4

25—29 years 288 6.8 166 4.0 122 2.8 1.4

30—34 years 232 5.5 140 3.4 92 2.1 1.6

35—39 years 186 4.4 100 2.3 86 2.0 1.2

40—44 years 149 3.6 72 1.8 77 1.8 1.0

45—49 years 108 2.5 46 1.1 62 1.5 0.7

50—54 years 112 2.7 54 1.3 58 1.4 0.9

55—59 years 57 1.3 20 0.4 37 0.9 0.5

60—64 years 66 1.6 33 0.8 33 0.8 0.9

65—69 years 29 0.7 17 0.4 12 0.3 1.4

70—74 years 34 0.7 20 0.4 14 0.3 1.3

75—89 years 11 0.3 4 0.1 7 0.2 0.4

80+ years 4 0.0 3 0.0 1 0.0 2.3

Unknown 2 1 1

Total 4272 2223 52.4 2049 47.6 1.1
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parent: “Lots of grandchildren to look after and I don’t
have the means to look after them properly. Their mother
and father died 2 or 3 years ago” [household 55, cluster
5, Bambari commune]; “My brother died and his chil-
dren are my responsibility” [household 356, cluster 36,
Ippy commune]. Several households were headed by
widows, and other households spoke of the number of
widows in the community: “After the crisis there are a
lot of widows” [household 131, cluster 11, Danga-
Gboudou commune].
Problems related to insecurity or conflict were com-

mon (130 households), mainly related to armed groups.
Across nearly all interviews there were references to the
conflict, referred to as “the events”, “the crisis”, and “the
conflict”. Many households spoke of deaths related to
conflict including deaths outside of the recall period: “I
lost my wife and my 3 month old child due to crossfire”

[household 326, cluster 30, Ippy commune]. Households
spoke of stress caused by conflict related deaths: “Too
many cases of death in our household given this crisis;
too much stress given these cases of death” [household
108, cluster 9, Bambari commune]. Households de-
scribed the general menace to the civil population
caused by the presence of armed groups and displace-
ment due to security: “We have to move every year”
[household 426, cluster 44, Lissa commune]. They also
recounted how security issues limit their movements
and the consequences of this: “We can’t go to the fields”
[household 187, cluster 16, Danga-Gboudou commune];
“Roadblocks for the sick to go to the health centre which
caused the death of my wife and children” [household
201, cluster 17, Haute Baidou commune]. Some house-
holds reported taxes or fines imposed by armed groups
on households and villages. Several households

Table 3 Causes of death by age group (number and weighted proportions), Retrospective mortality survey, Ouaka, CAR, 2020

Cause of death Total < 5 years ≥5 years

n % (95% CI) n % (95% CI) n % (95% CI)

Malaria/fever 26 16.0 (11.0—22.7) 15 30.5 (17.8—47.1) 11 9.9 (5.9—16.2)

Violence 22 13.2 (6.3—25.5) 2 4.8 (0.6—28.8) 20 16.7 (7.7—32.5)

Diarrhoea/vomiting 16 10.6 (6.2—17.5) 11 24.0 (11.9—42.7) 5 5.0 (1.9—12.2)

Respiratory infection 13 8.4 (4.6—14.8) 3 6.8 (2.1—20.1) 10 9.1 (4.6—17.1)

Neonatal 6 3.5 (1.6—7.5) 6 11.9 (5.3—24.7)

Maternal 5 3.1 (1.4—6.8) 5 4.4 (2.0—9.4)

Measlesa 4 2.6 (1.0—6.9) 3 6.6 (2.1—19.0) 1 0.9 (0.1—6.7)

Trauma/accident 3 2.3 (0.7—7.3) 1 2.3 (0.3—16.2) 2 2.3 (0.5—9.3)

Malnutrition 2 1.3 (0.3—4.9) 1 2.4 (0.3—16.5) 1 0.9 (0.1—6.0)

Other – specifiedb 15 9.3 (5.4—15.3) 0 15 13.1 (7.7—21.3)

Unknown 48 29.9 (21.7—39.6) 5 10.6 (4.2—24.3) 43 37.9 (26.6—50.6)

Total 160 47 113
aOne additional death in a child < 5 years was reported as having measles and malaria. The cause of death has been classified as malaria/fever for the analysis
bIncludes: hernia (n = 4), 2 of which died post a surgical intervention; typhoid (n = 4); diabetes (n = 2); asthma (n = 1); snake-bite (n = 1); mumps (n = 1); meningitis
(n = 1); and an abscess (n = 1))

Table 4 Reported health seeking behaviour amongst those that died (N = 160), Retrospective mortality survey, Ouaka, CAR, 2020

Total < 5 ≥5

na % (95% CI) na % (95% CI) na % (95% CI)

Healthcare facility 99 62.0 (53.2—70.0) 32 66.9 (51.0—70.7) 67 60.0 (50.0—69.1)

Community health Facility 41 27.1 (18.1—38.4)) 19 42.5 (26.6—60.1) 22 20.7 (21.2—32.9))

Health centre 13 7.1 (3.3—14.5) 4 8.1 (2.3—25.3) 9 6.6 (3.2—13.2)

Health post 28 20.0 (12.4—30.9) 15 34.3 (21.2—50.3) 13 14.1 (7.1—25.9))

Hospital 59 35.3 (26.4—45.3) 13 24.5 (13.5—40.3)) 46 39.8 (29.9—50.5)

Self-medication 9 5.3 (2.9—9.7) 2 4.3 (1.1—15.2) 7 5.7 (2.8—11.5)

Traditional practitioner 7 4.7 (2.2—9.9) 1 3.0 (0.4—19.9) 6 5.4 (2.3—12.5)

No care sought 46 28.7 (20.3—38.8) 12 25.6 (15.0—40.5) 34 29.9 (20.1—42.0)

Total 160 47 113
amore than one option could be noted
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recounted specific incidents perpetrated on a household
member by armed groups: “She sells alcoholic drinks but
when the armed groups arrive, they take it and don’t
pay” [household 163, cluster 14, Danga-Gboudou com-
mune]. Intra-familial conflict and missing household
members related to the conflict were also mentioned.
Problems related to theft and lootings, in particular
armed thefts, were also mentioned. Several households
reported having been plundered, and their houses being
burnt down, in the past year: “They burnt my house, I
lost everything” [household 579, cluster 72, Yengou
commune].
Themes relating to poor living conditions were also

common. A lack or absence of clean drinking water was
frequently mentioned (198 households): “To access water
we must go 3km into the bush” [household 541, cluster
66, Pladama-Ouaka commune]. Households spoke about
the dirty water and linked the lack of clean water to the
gastrointestinal illnesses they suffer: “The lack of potable
water means we drink backwater which results in stom-
ach aches, intestinal worms” [household 182, cluster 16,
Danga-Gboudou commune]. Problems related to food
insecurity (139 households): “We live on only wild yams”
[household 131, cluster 11, Danga-Gboudou commune];
financial or other difficulties in means of subsistence
(151 households): “we have money difficulties” [house-
hold 322, cluster 29, Ippy comune]; lack of non-food
items including bednets (49 households): “following the
events we were looted” [household 578, cluster 72, Yen-
gou commune]; and lack of shelter were other common
themes: (20 households): “we don’t have a tarpaulin for
our roof” [household 455, cluster 52, Koudou-Bego
commune].

Discussion
Our survey showed a very young population with a
high birth rate that is experiencing a high number
of deaths affecting all members of society: adults,
children and mothers. The median age was substan-
tially younger than previous estimates at 12 years,
while the mortality rates far exceeded previous esti-
mates and the CMR crosses the threshold for an
acute humanitarian emergency of 1 death/10,000
persons/day [18–20, 34, 43, 44].
Our estimate of the CMR in Ouaka for the period be-

tween May 2019 and April 2020 of 1.33 deaths/10,000
persons/day (95% CI: 1.09—1.61) is higher than other re-
cent estimates for Ouaka, and approximately 4-times the
UN national estimate of 0.34 deaths/10,000/day [18–20].
A possible reason could be that previous surveys included
additional items such as malnutrition assessments and
there is some evidence that mortality-only surveys, such
as this one, might improve mortality estimates [45, 46]. In
addition to the high CMR, deaths and their psychological

and social impact was a strong theme emerging from the
responses to the open question on challenges experienced
by the household. Many households spoke of deaths
which fell outside of the recall period, or the difficulties
faced by being a widow or caring for orphans, suggesting a
persistently high mortality rate.
We found violence to be the most common specified

cause of deaths in those ≥5 years of age, responsible for
16.7% (20/113; 95% CI: 7.7—32.5) of deaths. An MSF
survey in the neighbouring area of Alindao (Basse-Kotto
prefecture) in 2019, found a similarly high proportion
(15%) of violence-related deaths, albeit after an armed
offensive in the area [21]. The large proportion of vio-
lence related deaths is particularly notable as there was
not widespread or prolonged conflict across Ouaka dur-
ing the recall period. Violence related deaths were re-
ported in 7 out of 12 communes reachable for the
survey, including Bambari town, an apparent “weapon
free” zone with a strong presence of peace-keeping
forces [47]. In addition, some areas, were not reached by
the study due to localised security concerns. Therefore,
violence related deaths may in fact be underestimated. It
is also notable that most of the violence related deaths
appeared to be single acts of violence rather than part of
a particular offensive of armed groups. Correspondingly,
in response to the open question, households across the
prefecture spoke of the menace posed by armed groups,
and how conflict, or the fear of violent attacks impacts
on their daily lives. Incidents of non-fatal attacks were
also reported.
The U5MR (1.87 deaths/10,000 persons/day (95%

CI: 1.37—2.54)) rests just below the emergency
threshold of 2 deaths/10,000 persons/day [34, 43, 44].
The upper confidence limit extends beyond the
threshold, suggesting the U5MR may meet the emer-
gency threshold. The U5MR is twice as high as that
previously reported for Ouaka [19, 20]. Underreport-
ing of child deaths, particularly neonatal deaths, dur-
ing household surveys has been reported previously
[45, 46, 48]. We started with an open question to
build rapport with households, potentially making it
easier for the household to discuss distressing or pos-
sibly stigmatising events such as the death of a child.
In addition, our surveyors received specific training
on the usual course of pregnancy and birth as well as
asking sensitive questions about the outcome of birth.
These features may have enabled us to capture more
neonatal deaths than the previous SMART surveys
and partially explain the difference in estimates. An-
other explanation may be because the SMART sur-
veys in both years were conducted between
September and October/December with a 90-day re-
call period and therefore may not have included the
entire peak malaria season [19, 20].
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Of deaths in children < 5 years, 64% were caused by
three common and treatable illnesses: malaria, diarrhoea
and respiratory infections. In addition, and unsurpris-
ingly given a known measles outbreak in Ouaka during
the recall period, measles was the 4th most common
cause of death for children < 5. In response to the open
question, households also spoke about a high incidence
of these illnesses amongst children. The households add-
itionally spoke of living conditions which would contrib-
ute to these illnesses such as lack of access to potable
water and bednets Many households also spoke of bar-
riers to accessing care including the absence of a health-
care facilities, distance, and cost.
CAR is estimated to have the 5th highest MMR in the

world at 829 deaths/1000,000 live-births [15]. Our MMR
estimate for Ouaka is considerably higher at 2525/100,
000 live-births. While the lower confidence limit (825
deaths/100,000 live-birth) of our estimate is similar to
the UN estimate, the upper confidence limit extends to
5794 deaths/100,000 live-birth, suggesting the true
MMR in Ouaka could be up to seven times higher than
the UN estimate for CAR [15]. Our MMR estimate indi-
cates that Ouaka might be among the deadliest places
for pregnant women globally. The estimated MMR
needs to be interpreted with caution as the sample size
was not powered to provide a precise estimate. However,
we also found a high neonatal death rate and a high
birth rate, both linked to maternal health and mortality.
Poor health during pregnancy and difficulty in accessing
care while pregnant was also reported by a several
households in response to the opening question. Not-
ably, two of the five maternal deaths were reported to
have occurred following an induced abortion. Complica-
tions from unsafe abortions are responsible for 18% of
maternal mortality in Africa [49]. While we did not de-
lineate between safe and unsafe abortions, given the re-
strictive legal framework in CAR we can assume that the
availability safe abortion care in this region is limited.
Our findings indicate the need for improved access to
sexual and reproductive health services, including safe
abortion and post abortion care.
The mortality estimates of this study are consider-

ably higher than recent UN estimates for CAR which
raises questions about the reliability of the UN health
statistics, and their underlying, sometimes outdated,
data sources. Various UN mortality estimates for CAR
cite sources for their modelled estimates including
the 2003 census, the 2010 MICS and the 1995 DHS
[15, 50–52] i.e. the latest source being more than a
decade old and pre-dating the start of the conflict in
2013. The recent 2019 MICS estimated that 99 of
1000 children born die by their 5th birthday [53],
which is in fact lower than the UN estimate for 2019
of 110. However, both estimates approximate to only

a fraction of U5MR reported by this and other recent
studies [19–21, 54]. Surveys with many components
such as MICS, and surveys with long recalls can
grossly underestimate mortality, especially in this re-
gion [45, 46, 55]. Estimates of mortality which are
modelled from national data which is outdated, of
low-quality, or not representative (due to the exclu-
sion of inaccessible areas) may not reflect the true
situation, particularly in unstable settings such as
CAR, and therefore should be interpreted with cau-
tion. Well designed and implemented population-
based mortality surveys can provide more reliable
data in such settings [56].
Regarding the population structure, we found a youn-

ger median age and higher proportion of children < 5
years than estimated by the UN [14]. Two recent
population-based surveys in other prefectures estimated
a similarly high proportion of children < 5 years: 21.1%
in in Alindao (Basse-Kotto) in 2019 [21], and 23.2% in
Ouham Pendé in 2018 [57]. The 2019 MICS survey, esti-
mated 20.2% of the population was < 5 years old [53].
Similarly, the birth rate we estimated is higher than the
UN estimate [16]. There are no reliable civil registration
data available to monitor birth or death rates in CAR. A
population-based surveillance system implemented by
MSF in Lobaye prefecture found a similar birth rate of
61.8/1000 person-years (95% CI: 54.7—6 9.9) in 2010
[58]. This potential underestimation of the birth rate
may indicate an underestimation of population growth,
which in turn may underestimate child and maternal
care needs, vaccination coverage denominators and
other crucial indicators for population health.
The reasons why many who sought healthcare still

died was not explored. While a desirability bias may
have caused over-reporting of healthcare seeking, other
possibilities include: delays in seeking care; barriers to
adhering to treatment; or because the care available was
inadequate or of poor quality. Notably, very few house-
holds mentioned seeking care at a traditional practi-
tioner and many reported seeking care at a health
facility, which might also indicate some desirability bias.
In response to the open question, some households
questioned the quality of care available, speaking of a
lack of medicines, healthcare workers or other means in
healthcare facilities. It is increasingly recognised that in-
creasing access to care and utilisation of services is not
sufficient to improve child mortality if the care available
is of poor quality [59].
The responses to the open question provided an

insight into the challenges faced by the community and
their impact on health. While health problems and ac-
cess to healthcare was the predominant theme to
emerge, other challenges were evident. Many of these
have a clear direct impact on health such as food
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insecurity and access to potable water, as manifested by
the leading contribution of diarrhoeal disease to death in
children While the high proportion of deaths related to
violence detected in the mortality questionnaire does
demonstrate the direct impact of conflict on health, it
misses the long lasting psychological and social impacts
which are evident from the responses to the open ques-
tion. Other challenges reported, such as lack of shelter,
non-food items and means of subsistence, are major
contributors to the wider determinants of health. It is a
reminder that improving health requires actions far
wider than the provision of healthcare.
In response to these results, the MSF project in Ouaka

will continue to focus on child health programmes, in
particular the prevention and management of the main
preventable and easily treatable illnesses. One method of
doing this is the expansion of the coverage of integrated
community case management (iCCM) to improve basic
but quality healthcare for malaria, diarrhoea and respira-
tory infections in hard-to-reach areas. Furthermore,
MSF will increase easily accessible basic pregnancy care
and explore the magnitude and causes of maternal
deaths further.
In addition to supporting operational decisions, this

study aimed to document the impact of the continued
crisis on the health of the community and to advocate
for more comprehensive support for the country. De-
cades of political instability, limited development of
structures, and cyclical conflict problems are inextricably
and symbiotically linked, ultimately resulting in highly
vulnerable communities [60]. Despite the hope arising
from the 2019 peace agreement, the security and hu-
manitarian situation across CAR had deteriorated in
2020 [61, 62]. A recent upsurge in violence across CAR
has led to an even further deterioration, with over 276,
000 people displaced since mid-December 2020, wide-
spread disruption of supply chains into and around
CAR, and violations of basic international humanitarian
law principles, including an armed offensives in Ouaka
which damaged an MSF supported health centre [28,
63–65]. Between mid-December 2020 and early March
2021, 111 war-wounded patients were treated by MSF in
Bambari [63]. Decreased patient consultations at MSF
supported healthcare facilities have been noted, and ac-
cess to certain areas of the prefecture by MSF teams has
been blocked (personal communication MSF project
Ouaka). Mortality might be even higher now than it was
at the time of this survey.
Even prior to the current upsurge in conflict in late

2020, it was predicted that, 2.8 million people across
CAR, more than half of the population, would require
humanitarian assistance in 2021 [28]. Meeting the
needs arising from CAR’s protracted crisis requires
considerable, sustained, and effective humanitarian

and development support across all domains. How-
ever, since 2011, only between 38 and 70% or UN
funding targets were met by donors [12].
Ouaka is not unique in the challenges it faces [61],

making it a reasonable assumption that the results of
this survey might be generalisable to other regions of
CAR. We have shared the results with governmental
and non-governmental agencies working in Ouaka
and across CAR for programming and advocacy. We
will use these results of this study to advocate for the
people of Ouaka and CAR, both within CAR and
globally.

Limitations
We cannot rule out underestimation of the true mortal-
ity as we were unable to include 4 communes due to in-
security in the area. It is possible that we have missed
areas with worse living conditions and increased deaths
due to violence and limited access to healthcare. The
study is subject to limitations commonly associated with
this study type including recall bias, reporting bias, and
survival bias [34]. We relied on verbal reporting by the
household head and causes of death were not verified
through other sources. Non-specific symptoms such as
fever and diarrhoea can have a wide differential diagno-
sis, particular in young children. Therefore, the reported
causes of death may not reflect the exact contributors to
mortality. The verbal reporting also resulted in a high
proportion of unknown causes of death, many of which
could be due to common morbidities as identified in the
global burden of disease study [66] such as tuberculosis
(TB) and HIV/AIDS with can have insidious clinical pre-
sentations. The global burden of disease data estimates
TB, diarrheal diseases, lower respiratory tract infections,
HIV/AIDS, neonatal disorders and malaria to be the
most prominent causes of death [66].
Of note, the qualitative data arises from a single intro-

ductory question which asked what difficulties the
household faces. While it has provided valuable data, a
more comprehensive qualitative approach is required for
a deeper understanding of challenges faced by the com-
munity. In addition, the responses to the open question
were not recorded verbatim or audio recorded, which
may have introduced a bias based on the surveyor’s in-
terpretation of the household’s response or inter-
surveyor variability in how responses were recorded.
Translation from Sango to French by the surveyors may
have introduced inaccuracies.
Lastly, we excluded buildings in settlements with less

than 10 buildings from the sampling frame for feasibility
reasons. Such settlements may be in rural remote areas,
with less access to healthcare and therefore have a worse
health status. By excluding them we may have underesti-
mated the CMR.
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Need for further research
To get a better understanding of the national health
situation, the planned country-wide survey will be
undertaken as soon as feasible. Given the lack of other
reliable data, security permitting, we will aim to conduct
mortality surveys every 5–10 years thereafter for as long
as our program run. In addition, complementary studies
should be carried out to get more precise estimates of
maternal mortality and its causes. Further research is
needed to understand barriers to available care, health
seeking behaviour and health literacy.

Conclusion
While the region was not considered an acute humani-
tarian emergency at the time of the survey, we found
high mortality estimates in excess of previous estimates,
including a CMR which exceeds the emergency thresh-
old [18–20, 34, 43, 44]. The reasons of death speak to
poor living conditions, persistent violence and lack of ac-
cess to healthcare and preventive measures.
The U5MR is also higher than previously estimated

and nearing the emergency threshold but might still
underestimate the true extent of deaths in children < 5
years. Violence continues to be a threat to life and to the
physical, mental and social wellbeing of the civilian
population despite the presence of MINUSCA forces
and a reduction in fighting in the years prior to the
study. The preventable and/or easily treatable illnesses
of fever/malaria, diarrhoea, respiratory infections and
measles are also leading causes of mortality, particularly
amongst children < 5 years. Furthermore, the study
showed that there are barriers to accessing healthcare, in
particular distance to care and financial barriers. The
fact that the majority of those that died reportedly
sought care, might represent a troubling indicator for
the quality of care available. The findings reinforce the
need to increase access to free, proximate and good
quality primary and secondary healthcare. The high
MMR and neonatal mortality rate, the contribution of
complications of induced abortions to maternal mortal-
ity, the high birth rate and the large proportion of preg-
nant women among women of reproductive age call for
accessible reproductive healthcare including safe deliver-
ies, contraception and safe abortion care.
The answer to our opening question provided a terri-

fying glimpse on challenges Central Africans face as part
of their daily lives - even before the conflict intensified
again in December 2020 - and are a reminder that im-
proving health requires actions far wider than the
provision of healthcare.
It appears that the challenges have changed little since

2018 when the mother of 11 from Ouaka foreboded that
1 day the “…problems will have killed us all”. While this
study is only of one prefecture, many areas of CAR face

similar challenges to Ouaka. If the results found in this
study were generalisable across CAR, it would suffer one
of the highest mortality rates in the world. An upsurge
in violence across CAR, including in Ouaka, since De-
cember 2020, has likely further worsened the humanitar-
ian situation. Each year, CAR is far from meeting its UN
appeal for funding targets, allowing a silent crisis to con-
tinue. To reduce mortality in CAR, a comprehensive ap-
proach aiming to improve in basic living conditions and
assure access to quality healthcare and preventive mea-
sures, underpinned by the achievement of peace, is ur-
gently needed.
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