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This paper investigates the extent to which armed conflict influences the weight of young children in the Democratic Republic of
the Congo. Exploiting the variation across districts in exposure to armed conflict and the within-district variation in the timing of
whether the child was exposed to armed conflict due to birth timing within a difference-in-differences framework, we detect
adverse impacts of conflict exposure to child weight. Specifically, experiencing armed conflict makes children weigh less for their
age and weigh less for their height by 0.20 and 0.24 standard deviations, respectively. Armed conflict also increases the probability
of children being underweight and wasted by 4.7 and 2.7 percentage points, respectively. Our heterogeneity analyses reveal that
children of disadvantaged backgrounds, i.e., those born to low-educated mothers, poor mothers, and rural mothers, tend to be
disproportionately affected. Our study calls for effective measures to mitigate the detrimental repercussions of armed conflict.

1. Introduction

Armed conflict is a threat to global peace and an obstacle to
our progress toward sustainable development. At the ag-
gregate level, conflict discourages capital accumulation and
destroys production capacities, thus depressing economic
growth [1, 2]. The estimated financial cost of armed conflict
between 1960 and 2014 is approximately US$26.8 trillion (in
2010 constant prices), equivalent to 33% of the 2014 global
GDP [3]. At the microlevel, armed conflict imposes severe
disruptions to individuals’ life. Not only does conflict bring
deaths and permanent injuries but it also entails serious
hidden casualties, leading people to die for years after the
end of the conflict [2]. The atrocious cost of conflict also lies
in decreasing the quality of life in almost all aspects such as
increasing illnesses, reducing incomes, and worsening ed-
ucational outcomes [4, 5].

This study investigates the extent to which armed
conflict influences the weight of young children in the
Democratic Republic of the Congo (DR Congo). We are
particularly interested in this second-largest country in
Africa because it has been plagued by armed conflict and
political violence for decades. Since the early 1990s, the
country has been home to some of the world’s deadliest wars
since World War II, taking away millions of lives. During

our study period of 2000-2015, the country experienced
approximately 70 armed conflicts each year (Table 1). The
contribution of the study is three folds. First, we focus on the
less salient yet critical cost of armed conflict, the cost to early
human health (weight in early childhood), while other
studies tend to concentrate on individuals with urgent
humanitarian needs [6]. Second, our study context is DR
Congo, one of the most conflict-afflicted and one of the
poorest countries in the world. It is expected that DR
Congolese children are especially vulnerable to the dread of
conflict. Quantifying the impacts of conflict exposure on the
health of DR Congolese children will shed additional light
on our understanding of the conflict-human health rela-
tionship, which can help policymakers implement necessary
interventions in a timely manner. Finally, we conduct a
rigorous heterogeneity analysis to identify the most sus-
ceptible groups which may need extra attention from
policymakers.

To evaluate the impacts of armed conflict exposure on a
child’s weight, we employ the difference-in-differences
model. The identification comes from variation across
districts in exposure to armed conflict and the within-district
variation in the timing of whether the child was exposed to
armed conflict due to birth timing. Under this empirical
setup, we compare the weight measures of children in
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TaBLE 1: Temporal distribution of armed conflict.
Year State-based ~ Nonstate  One-sided  Total number
conflicts conflicts conflicts of conflicts

2000 28 17 15 60
2001 8 5 11 24
2002 3 28 23 54
2003 0 20 19 39
2004 0 2 19 21
2005 0 0 14 14
2006 7 2 45 54
2007 4 1 74 79
2008 14 1 41 56
2009 30 0 107 137
2010 34 0 42 76
2011 41 5 63 109
2012 22 2 44 68
2013 61 15 61 137
2014 37 7 46 90
2015 39 2 62 103

Any nongovernmental formalized group using armed force against a
government is classified as state-based conflict. Any nongovernmental
group using armed force against another similarly formalized group is
classified as nonstate conflict. Any nongovernmental group using armed
force against unorganized civilians is classified as one-sided conflict.

conflict districts with those of similarly aged children in
nonconflict districts. The data for our paper are retrieved
from the DR Congo Demographic and Health Survey
supplemented with the Global Positioning System (DHS-
GPS) and the Uppsala Conflict Data Program Georeferenced
Event Dataset (UCDP-GED). The DR Congo DHS-GPS
offers a variety of child weight measures as well as other
important characteristics. The UCDP-GED provides de-
tailed information on armed conflict.

Our study reaches the following findings. First, we
present compelling evidence that exposure to armed conflict
adversely affects the weight outcomes of under-five DR
Congolese children. In particular, experiencing conflict
makes the child weigh less for their age and weight less for
their height by 0.20 and 0.24 standard deviation, respec-
tively. Armed conflict exposure raises the likelihood of the
child being underweight and wasted by 4.7 and 2.7 per-
centage points, respectively. These estimates correspond to
the 18 and 35% increases in the incidences of underweight
and wasting, respectively, compared to the sample averages.
Second, we detect heterogeneous impacts of armed conflict
across different subgroups of the population. Specifically,
children of disadvantaged socioeconomic backgrounds, i.e.,
those born to low-educated mothers, poor mothers, and
rural mothers, are disproportionately affected.

Our findings highlight the hidden but dreadful cost of
armed conflict. By inducing inadequate nutrition to young
children, armed conflict can be devastating to human de-
velopment in the short, medium, and long run. Particularly,
early childhood undernutrition weakens the child’s immune
system, lowers school achievement, and raises behavioral
abnormalities in the short and medium run [7, 8]. In the
longer run, the repercussions of early-life undernutrition
persist into adulthood such as permanent growth deficit,
cognitive impairment, and declining productivity [9, 10].
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Therefore, armed conflict not only obstructs our progress
toward Sustainable Development Goal 16 (SDG-16, peace,
justice, and strong institutions) but also hampers SDG-3
(good health and well-being). The study calls for effective
measures to mitigate the harmful consequences of armed
conflict. Examples include interventions intended to ensure
the nutrition and health care of children. Children from
disadvantaged socioeconomic backgrounds should receive
priorities as they tend to be the most vulnerable.

The paper proceeds as follows. Section 2 discusses related
literature. Section 3 describes the data. Section 4 presents the
empirical methodology. Section 5 discusses our findings.
Section 6 concludes.

2. Literature Review

Our study is related to two strands of literature. The first
strand of literature focuses on the cost of armed conflict. It is
documented that armed conflict destroys production ca-
pacity, impedes economic growth rate, and depresses
standard of living [1, 2]. The insurmountable expenditure on
the military during conflict implies substantial foreign debt,
which can lead to the discouragement of new foreign in-
vestments, domestic as well as foreign capital flight [11].
Armed conflict is also associated with the depreciation of
human capital. Specifically, both the quantity and quality of
education are reduced by the occurrence of conflict as it
disrupts learning and destroys schooling infrastructure
[4, 12]. Human health is also severely affected by conflict. It
is shown that armed conflict brings deaths and permanent
injuries to exposed individuals, with serious hidden casu-
alties leading people to die for years after the end of the
conflict [2]. Individuals can also be the target of violence
during conflict, which substantially depreciates their health
[5, 13].

The studies on the vulnerability of children’s health to
the adverse consequences of armed conflict are closest to our
paper. Particularly, prior studies present compelling evi-
dence that fetal exposure to armed conflict worsens infant
health in terms of lower birth weight and shorter gestational
age [14, 15]. Not only infants but also young children are
highly sensitive to conflict. It is reported that children in
conflict zones, especially those less than five years old, tend
to contract diseases such as respiratory tract infections,
diarrhea, measles, malaria, and malnutrition [16, 17].

The second line of literature our study also fits into
explores the sensitivity of children to extreme events. Prior
studies show that adverse weather shocks have injurious
impacts on the health outcomes of young children. Par-
ticularly, exposure to droughts reduces children’s growth
and makes them thinner for their age [18, 19]. Likewise,
extreme rainfall and temperature also raise the risk of un-
dernutrition and diseases among young children [20];
[21-23]. Food shortage is another negative shock that could
harm child health. Specifically, Woldemichael et al. [24]
show that food shortage induced by food price surges
substantially worsens children’s nutritional statuses. Other
studies point to the growth faltering effects of famine and
document its devastation for child survival [25, 26].
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3. Data

3.1. Children Data. The data on weight measures and other
child characteristics are drawn from the DR Congo De-
mographic and Health Survey (DHS). The DHS is a rich
dataset on children under the age of five (0-59 months old).
For child’s weight, we employ the two main anthropo-
metric measures from the data, namely, weight-for-age and
weight-for-height. Both weight-for-age and weight-for-
height are calculated for the under-five children for a given
age and sex, based on the Centers for Disease Control and
Prevention (CDC) Standard Deviation-derived Growth
Reference Curves which are derived from the National
Center for Health Statistics (NCHS)/CDC Reference
Population. Therefore, weight-for-age and weight-for-
height reflect a child’s growth and nutrition in comparison
with the international reference population of children.
These two weight measures can be expressed by the z-score
classification system (weight-for-age and weight-for-height
z-scores) where they are described as the number of
standard deviations below or above the median of the
international reference population. Besides, weight-for-age
and weight-for-height can also be expressed by the per-
centile system (weight-for-age and weight-for-height
percentiles) that indicate the ranking of the child’s weight
among the reference population. In addition to the z-score
and percentile weight measures, we further construct two
other weight indicators, underweight and wasting, which
take the value of one if weight-for-age and weight-for-
height z-scores are less than -2, respectively, and zero
otherwise. The -2 threshold is established by the World
Health Organization [27].

Besides, the DR Congo DHS also offers a wide range of
child characteristics (month-year of birth, age, sex, birth
order, plural birth indicator) and mother’s characteristics
(maternal age, maternal education). In this study, we re-
strict our sample to the DHS waves with the child weight
measures and the Global Positioning System (GPS) com-
ponents present, leaving us with the waves 5 (surveyed in
2007) and 6 (surveyed in 2013 and 2014) of the DR Congo
DHS-GPS. These two waves together cover children born
from 2002 to 2014. In the DHS-GPS, the child’s household
is georeferenced so that the residential cluster of the child’s
household can be identified with a pair of latitude and
longitude, thus allowing us to identify households’ resi-
dential districts. Given the spatial and temporal details
from the DHS-GPS, we are able to determine whether the
child was exposed to armed conflict or not (as discussed in
the next section).

3.2. Conflict Data. Data on armed conflicts in DR Congo are
retrieved from the Uppsala Conflict Data Program Geo-
referenced Event Dataset (UCDP-GED), version 19.1. The
UCDP-GED records armed conflict worldwide, which also
includes DR Congo. For each event of a conflict, the date and
place of occurrence are recorded. As the occurrence place of
each conflict event is associated with a pair of latitude and

longitude, we can identify the district where the conflict
happened. Therefore, we are able to merge the UCDP-GED
with the DHS-GPS. Table 1 shows the temporal distribution
of various types of armed conflict in DR Congo for the study
period.

After merging the conflict information from the
UCDP-GED with the child information from the DR
Congo DHS-GPS, we can identify whether any armed
conflict occurred in the child’s residential district. Given
the child’s district, month-year of birth, the conflict oc-
currence date, and the survey year, we can determine
whether a DR Congolese child was exposed to armed
conflict. The child was considered exposed to armed
conflict if the conflict occurred in the child’s district after
he/she was born and before the survey date. For example,
for a conflict that started in April 2003 and ended in
November 2005 in a given district, we consider children
entering the survey in 2007 (DR Congo DHS-GPS, wave 5).
Children born before November 2005 were exposed to the
conflict whereas children born in December 2005 and
afterward were unexposed. However, if the conflict lasted
until 2008, then all children in the 2007 survey were ex-
posed to armed conflict. Our main explanatory variable,
Exposed, is an indicator taking the value of one if the child’s
district experienced conflict after the child was born and
before the survey date (i.e., the child was exposed to armed
conflict), zero otherwise (i.e., the child was unexposed to
conflict).

3.3. Estimation Sample. Our estimation sample consists of
approximately 10,600 DR Congolese children. The de-
scriptive statistics of dependent and independent vari-
ables are presented in Panels A and B of Table 2,
respectively. According to Panel A, the weight-for-age and
weight-for-height z-scores take the mean value of —1.20
and —0.37 standard deviations. The negative values in-
dicate that DR Congolese children have worse nutrition
statuses compared to the international reference pop-
ulation that also includes children from higher-income
countries. Unsurprisingly, the rankings of weight-for-age
and weight-for-height of DR Congolese children are
22.42 and 38.96 percentiles, on average, all falling below
50. Roughly 27.6% and 7.7% of our sampled children are
underweight and wasted, respectively. Summary statistics
of independent variables are displayed in Panel
B. Approximately 22% of children were exposed to armed
conflict. Mothers complete 5.04 years of education, on
average. The mean values of the mother’s current age and
age at birth are 29.26 and 27.34, respectively. Approxi-
mately 67.4% of the mothers live in rural areas. Children
are 28.24 months old, on average. Around 49.5% of
children are male. The mean birth order is 3.95. The
fraction of plural birth is 1.6%. In addition to the after-
birth exposure, we also construct an indicator for pre-
natal exposure to conflict (Before Birth Exposure). The
fraction of children experiencing conflict during the in
utero period is 10.2%.



TaBLE 2: Summary statistics.

Mean SD Observations
@ @ 3)

Panel A: dependent variables

Weight-for-age Z-Score -1.196  1.327 10,684
Weight-for-age percentile 2242 2734 10,540
Underweight 0.276 0.447 10,684
Weight-for-height Z-Score -0.367 1275 10,684
Weight-for-height percentile ~ 38.96  29.52 10,540
Wasting 0.077 0.267 10,684
Panel B: independent variables

Exposure 0.221 0.415 10,684
Mother’s education 5.041 5.126 10,684
Mother’s current age 29.25  6.963 10,684
Mother’s age at birth 27.34 6.812 10,684
Mother residing in rural 0.674 0.468 10,684
Child’s age in month 28.23 17.18 10,684
Male child 0.495 0.500 10,684
Child’s birth order 3.953 2.507 10,684
Plural birth 0.016 0.126 10,684
Before birth exposure 0102  0.303 10,684

4. Empirical Methodology

To evaluate the effects of exposure to armed conflict on the
weight measures in early childhood of DR Congolese
children, we implement the following regression model:

Yirbt = /30 + ﬁlExposurerbt + Ar +P Tt 8t + ‘)qrbt‘Q + Eibe>
(1)

where the subscripts i, r, b, and ¢ stand for the child, resi-
dential district, birth month-year, and survey year, respec-
tively. The variable Y, is our outcome of interest, including
the six child weight measures as presented in Section 3.1
(weight-for-age z-score, weight-for-age percentile, under-
weight, weight-for-height z-score, weight-for-height per-
centile, and wasting). Our main explanatory variable is
Exposure,y, an indicator that takes the value of one if the
child’s district experienced conflict after the child was born
and before the survey date, zero otherwise (details are
discussed in Section 3.2).

We further include in our regression equation a set of
variables {A,, y;,, §,} as a residential district, birth month-
year, and survey year fixed effects, respectively. Besides, we
add the vector X, to capture mother and child charac-
teristics, such as (i) mother’s years of education, mother’s
age at birth (and its squared term), mother’s current age (and
its squared term), and (ii) child’s gender, child’s birth order,
child’s age in months (and its squared term), whether the
child is a singleton birth, and an indicator for conflict ex-
posure during the intrauterine period. Finally, ¢, stands
for the error term. We cluster the standard errors
throughout the paper at the residential district level.

The coefficient of interest is 3, which captures how
exposure to armed conflict affects child weight. Our em-
pirical setup is the difference-in-differences model where the
identification comes from the differential timing and loca-
tion of the conflict. Specifically, we rely on the variation
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across districts in exposure to armed conflict and the within-
district variation in the timing of whether the child was
exposed to armed conflict due to birth timing. Therefore,
under this empirical setup, the weight measures of children
in conflict districts are compared with those of similarly aged
children in nonconflict districts. The empirical model rests
on the assumption that the average weight differences across
cohorts (born before or after the conflict ended) would be
similar between conflict and nonconflict districts if armed
conflict did not occur.

5. Results

5.1. Main Results. The estimated impacts of armed conflict
on weight-for-age and weight-for-height are displayed in
Tables 3 and 4, respectively. Each column is a separate re-
gression and the column heading indicates the independent
variable. All regressions control for mother characteristics
(mother’s educational year, mother’s current age, and its
squared term, mother’s age at birth, and its squared term),
child characteristics (child’s age in months, and its squared
term, child’s gender, child’s birth order, whether the child is
plural birth, and an indicator for in utero exposure to
conflict), residential district, birth month-year, and survey
wave fixed effects.

The results in Table 3 point to the negative impacts of
armed conflict on child’s weight-for-age. According to
Column 1, experiencing conflict is associated with a 0.20
standard deviation decrease in weight-for-age z-score. Using
the percentile system leaves the conclusion unchanged as
exposure to conflict reduces a child’s weight-for-age ranking
by 4.27 percentiles (Column 2). Evident from Column 3, DR
Congolese children exposed to armed conflict are 4.7 per-
centage points more likely to be underweight. Taking the
fraction of underweight children in Table 2 as the bench-
mark, the estimate represents a 17.6% increase in the in-
cidence of underweight.

Moving to the results on weight-for-height in Table 4, we
also detect an adverse relationship between armed conflict
and a child’s weight-for-height. Specifically, exposure to
armed conflict makes children thinner for their height by
0.24 standard deviation (Column 1). The ranking of a child’s
weight-for-height also declines by 6.23 percentiles if he/she
experienced armed conflict (Column 2). Armed conflict also
raises the likelihood of the child being wasted by 2.7 per-
centage points. Taking the proportions of wasted children in
Table 2 as the benchmark, the estimate represents the 35%
increase in the incidence of wasting.

5.2. Heterogeneity. So far we have uncovered detrimental
impacts of armed conflict on child’s weight measures. In this
section, we proceed to explore the heterogeneity in the
impacts of armed conflict for various subgroups of the
population. Specifically, our heterogeneity analysis is con-
ducted along the dimensions of maternal education, ma-
ternal wealth, maternal location, and child gender. *(In
addition to heterogeneity analysis, we also conduct a series
of robustness checks and report the estimating results in
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TaBLE 3: Exposure to armed conflict on child weight-for-age: main results.

Weight-for-age Weight-for-age

Z-score Percentile Underweight
(1) (2) (3)
Exposure -0.197*** —4.273%** 0.047***
(0.057) (1.346) (0.013)
Observations 10,684 10,540 10,684
Mother characteristics X X X
Child characteristics X X X
All fixed effects X X X

*p<0.1,"* p<0.05, *** p<0.01. Each column represents the coefficients in a separate regression. The column headings indicate dependent variables. Mother
characteristics include mother’s years of education, mother’s current age (and its squared term), and mother’s age at birth (and its squared term). Child
characteristics include child’s age in months (and its squared term), child’s gender, child’s birth order, whether the child is plural birth, and an indicator for in
utero exposure to conflict. All fixed effects include residential district, birth month-year, and survey wave fixed effects. Robust standard errors are clustered at
the residential district level.

TaBLE 4: Exposure to armed conflict on child weight-for-height: main results.

Weight-for-height Weight-for-height

Z-score Percentile Wasting
1) (2) (3)
Exposure —0.242*** —6.234*** 0.027***
(0.051) (1.394) (0.010)
Observations 10,684 10,540 10,684
Mother characteristics X X X
Child characteristics X X X
All fixed effects X X X

*p<0.1, **p<0.05, and ***p <0.01. Each column represents the coefficients in a separate regression. The column headings indicate dependent variables.
Mother characteristics include mother’s years of education, mother’s current age (and its squared term), and mother’s age at birth (and its squared term).
Child characteristics include child’s age in months (and its squared term), child’s gender, child’s birth order, whether the child is plural birth, and an indicator
for in utero exposure to conflict. All fixed effects include residential district, birth month-year, and survey wave fixed effects. Robust standard errors are

clustered at the residential district level.

Tables 5 and 6tbl5 tbl6. In Panel A of these tables, we
replace the main explanatory, which is an indicator for
exposure, by the duration of exposure (in months.) In
Panels B and C of the tables, we split our sample into two
subgroups for children aged 0-23 months and 24-59
months. With these checks, our conclusion remains un-
changed. Children exposed to conflict, regardless of age
range, are more likely to have lower health outcomes.) The
estimating results for weight-for-age and weight-for-height
are displayed in Tables 7 and 8 , respectively. For each panel
in these tables, each column is a separate regression. The
column heading specifies the outcome variables. The panel
name indicates the dimension of heterogeneity. Low-ed-
ucated mothers are defined as mothers who did not
complete primary schooling. Highly educated mothers are
defined as mothers whose educational attainment is at least
primary education. Poor mothers are those coming from
families with the wealth index falling in the first (the
bottom) quintile of the national wealth distribution.
Likewise, nonpoor mothers are those coming from families
with the wealth index lying in the second, third (the
middle), the fourth, and the fifth (the top) quintiles of the
national wealth distribution.

Examining if armed conflicts differentially affect chil-
dren born to mothers of different levels of education, we find
that the impacts of armed conflict mostly fall on children

born to low-educated mothers. Specifically, evident from
Panel A of Tables 7 and 8, exposure to armed conflict makes
DR Congolese children of low-educated mothers thinner for
their age and thinner for their height by 0.27 standard
deviation. Their rankings on weight-for-age and weight-for-
height also decline by 5.88 and 6.34 percentiles if they were
exposed to armed conflict, respectively. Experiencing armed
conflict further raises the incidences of underweight and
wasting by 5.9 and 4.9 percentage points among children
born to low-educated mothers. As shown in Panel B of
Tables 7 and 8, the impacts on children born to highly
educated mothers are smaller in magnitude compared to the
impacts on children born to low-educated mothers and
some of the estimates even fall short of statistical signifi-
cance. Particularly, exposure to armed conflict makes
children of highly educated mothers more likely to be un-
derweight by 2.7 percentage points (the estimate is statis-
tically significant at 10%) and there is not enough statistical
evidence for the impacts on weight-for-age z-score and
weight-for-age percentile (Panel B, Table 7). Evident from
Panel B of Table 8, conflict exposure decreases the weight-
for-height z-score and weight-for-height ranking of children
born to highly educated mothers by 0.19 standard deviations
and 5.40 percentiles, respectively (approximately 32 and 15%
smaller in magnitude compared to the corresponding es-
timates for children of low-educated mothers. *(This finding
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TaBLE 5: Exposure to armed conflict on child weight-for-age: other tests.

Weight-for-age Z-score Weight-for-age percentile Underweight
1) (2) (3)
Panel A: conflict duration (in months)
Exposure duration —0.0207 —0.40177 0.0057°
(0.005) (0.098) (0.002)
Panel B: children 0-23 months
Exposure —0.243*** —5.969*** 0.071***
(0.080) (1.781) (0.024)
Panel C: children 24-59 months
Exposure -0.258** —5.084"*" 0.062**
(0.063) (1.198) (0.025)
Mother characteristics X X X
Child characteristics X X X
All fixed effects X X X

*p<0.1,"* p<0.05, *** p<0.01. Each column represents the coeflicients in a separate regression. The column headings indicate dependent variables. Mother
characteristics include mother’s years of education, mother’s current (and its squared term), and mother’s age at birth (and its squared term). Child
characteristics include child’s age in months (and its squared term), child’s gender, child’s birth order, and whether the child is plural birth. All fixed effects
include residential cluster, birth year, birth month, and survey wave fixed effects. Robust standard errors are clustered at the residential cluster level.

TaBLE 6: Exposure to armed conflict on child weight-for-height: other tests.

Weight-for-height Z-score Weight-for-height percentile Wasting
1) (2) (3)
Panel A: conflict duration (in months)
Exposure duration -0.012%** -0.257*" 0.001
(0.005) (0.110) (0.001)
Panel B: children 0-23 months
Exposure —0.304""" —7.220"*" 0.021
(0.085) (1.892) (0.018)
Panel C: children 24-59 months
Exposure —0.222%** —5.812%** 0.026"*
(0.059) (1.488) (0.013)
Mother characteristics X X X
Child characteristics X X X
All fixed effects X X X

*p<0.1,**p<0.05,*** p<0.01. Each column represents the coefficients in a separate regression. The column headings indicate dependent variables. Mother
characteristics include mother’s years of education, mother’s current (and its squared term), and mother’s age at birth (and its squared term). Child
characteristics include child’s age in months (and its squared term), child’s gender, child’s birth order, and whether the child is plural birth. All fixed effects
include residential cluster, birth year, birth month, and survey wave fixed effects. Robust standard errors are clustered at the residential cluster level.

TaBLE 7: Exposure to armed conflict on child weight-for-age heterogeneity.

Weight-for-age Weight—fo.r—age Underweight
Z-score Percentile
@ 2 3)

Panel A: low education mothers
Exposure -0.2727** —5.875*** 0.059"**

(0.078) (1.787) (0.021)
Panel B: high education mothers
Exposure -0.093 —2.366 0.027*

(0.069) (1.692) (0.015)
Panel C: poor mothers (1st wealth quintile)
Exposure —0.284"" -5.017* 0.089%*

(0.140) (2.918) (0.045)
Panel D: nonpoor mothers (other wealth quintiles)

—0.205*** —4.,621%** 0.049***

Exposure

(0.063) (1.436) (0.014)




Advances in Public Health 7

TaBLE 7: Continued.

Weight-for-age Weight-for-age

Z-score Percentile Underweight
(1) (2) (3)
Panel E: rural mothers
Exposure —0.1827* —4.765""" 0.064***
(0.074) (1.792) (0.021)
Panel F: urban mothers
Exposure —0.145" -2.554 0.031*
(0.083) (1.920) (0.018)
Panel G: female children
Exposure —0.211*** —5.571%** 0.053***
(0.069) (1.443) (0.020)
Panel H: male children
Exposure -0.171** -3.112*% 0.033
(0.073) (1.691) (0.021)
Mother characteristics X X X
Child characteristics X X X
All fixed effects X X X

*p<0.1,** p<0.05,*** p<0.01. Each column represents the coefficients in a separate regression. The column headings indicate dependent variables. Mother
characteristics include mother’s years of education, mother’s current (and its squared term), and mother’s age at birth (and its squared term). Child
characteristics include child’s age in months (and its squared term), child’s gender, child’s birth order, and whether the child is plural birth. All fixed effects
include residential cluster, birth year, birth month, and survey wave fixed effects. Robust standard errors are clustered at the residential cluster level.

TaBLE 8: Exposure to armed conflict on child weight-for-height heterogeneity.

Weight-for-height Weight-for-height

Z-score Percentile Wasting
1 (2) (3)

Panel A: low education mothers

Exposure -0.277*** —6.342*** 0.049***
(0.082) (2.123) (0.015)

Panel B: high education mothers

Exposure —0.190*** —5.396*** —0.002
(0.061) (1.631) (0.014)

Panel C: poor mothers

Exposure -0.367"* -8.503*** 0.056**
(0.156) (3.196) (0.029)

Panel D: nonpoor mothers

Exposure —0.249*** —6.500%** 0.025**
(0.052) (1.458) (0.010)

Panel E: rural mothers

Exposure —0.239*** —5.875%** 0.016
(0.068) (1.921) (0.015)

Panel F: urban mothers

Exposure -0.165** —4.568"* 0.014
(0.083) (2.262) (0.013)

Panel G: female children

Exposure —0.242*** —6.883*** 0.031**
(0.086) (1.536) (0.015)

Panel H: male children

Exposure -0.230*** -5.103** 0.018
(0.061) (2.146) (0.012)

Mother characteristics X X X

Child characteristics X X X

All fixed effects X X X

*p<0.1,** p<0.05,*** p<0.01. Each column represents the coefficients in a separate regression. The column headings indicate dependent variables. Mother
characteristics include mother’s years of education, mother’s current (and its squared term), and mother’s age at birth (and its squared term). Child
characteristics include child’s age in months (and its squared term), child’s gender, child’s birth order, and whether the child is plural birth. All fixed effects
include residential cluster, birth year, birth month, and survey wave fixed effects. Robust standard errors are clustered at the residential cluster level.



is consistent with prior studies suggesting that maternal
education is an important factor influencing child health,
such as the works of [28, 29].) The estimate for the wasting is
economically and statistically indistinguishable from zero.

Exploring the heterogeneous impacts of armed conflict
on child weight along the line of maternal wealth, we find
that the effects are larger in magnitude for children born to
poor mothers than children born to nonpoor mothers. As
shown in Panel C of Tables 7 and 8, among children of poor
mothers, experiencing armed conflict makes children weigh
less for their age by 0.28 standard deviation and less for their
height by 0.37 standard deviation. Their weight-for-age and
weight-for-height rankings also fall by 5.02 and 8.50 per-
centiles, respectively. They are 8.9 and 5.6 percentage points
more likely to be underweight and wasted, respectively. As
shown in Panel D of Tables 7 and 8, the estimated impacts of
armed conflicts on the weight measures of children born to
nonpoor mothers are smaller in magnitude. Particularly,
armed conflict exposure is associated with 0.21 and 0.25
standard deviation decreases in weight-for-age and weight-
for-height z-scores, respectively. Children born to nonpoor
mothers have their weight-for-age and weight-for-height
rankings decline by 4.62 and 6.50 percentiles. They are 4.9
and 2.5 percentage points more likely to be underweight and
wasted.

In addition, we find that the impacts of armed conflict
tend to be more severe on children born to rural mothers.
Specifically, evident from Panel E of Tables 7 and 8, exposure
to armed conflict makes DR Congolese children of rural
mothers thinner for their age and thinner for their height by
0.18 and 0.24 standard deviations. Their rankings on weight-
for-age and weight-for-height also decline by 4.76 and 5.87
percentiles if they were exposed to armed conflict, respec-
tively. Experiencing armed conflict further raises the inci-
dences of underweight and wasting by 6.4 and 1.6 percentage
points among children born to low-educated mothers. As
shown in Panel F of Tables 7 and 8, the impacts on children
born to urban mothers are smaller in magnitude compared
to the impacts on children born to low-educated mothers
and some of the estimates even fall short of statistical
significance.

Finally, we explore the heterogeneous impacts of armed
conflict on child weight along the line of child gender. We
find that the effects are slightly larger in magnitude for
female children. As shown in Panel G of Tables 7 and 8,
among female children, experiencing armed conflict make
children weigh for their age by 0.21 standard deviation less
and less for their height by 0.24 standard deviation. Their
weight-for-age and weight-for-height rankings also fall by
5.57 and 6.88 percentiles, respectively. They are 5.3 and 3.1
percentage points more likely to be underweight and wasted,
respectively. As shown in Panel H of Tables 7 and 8, the
estimated impacts of armed conflicts on the weight measures
of male children are slightly smaller in magnitude. Partic-
ularly, armed conflict exposure is associated with 0.17 and
0.23 standard deviation decreases in weight-for-age and
weight-for-height z-scores, respectively. Male children also
have their weight-for-age and weight-for-height rankings
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decline by 3.11 and 5.10 percentiles. They are 3.3 and 1.8
percentage points more likely to be underweight and wasted.

6. Discussion

Collectively, we have found that exposure to armed conflict
adversely affects child weight in the context of DR Congo.
Specifically, experiencing conflict is associated with the 0.20
and 0.24 standard deviation decreases in weight-for-age and
weight-for-height z-scores. Child’s rankings in weight-for-
age and weight-for-height subsequently decline by 4.27 and
6.23 percentiles, respectively, if the child was exposed to
armed conflict. Conflict exposure further raises the proba-
bility of the child being underweight and wasted by 4.7 and
2.7 percentage points, respectively. Taking the fractions of
underweight and wasted children in our sample as the
benchmarks, these estimates correspond to the 18 and 35%
increases in the incidences of underweight and wasting.
Furthermore, our heterogeneity analyses reveal that children
of disadvantaged socioeconomic backgrounds, i.e., those
born to low-educated mothers, poor mothers, and rural
mothers, are disproportionately affected by armed conflicts.

Our findings are consistent with prior studies on the
adverse impacts of armed conflict on the health outcomes of
children. Experiencing armed conflict is also associated with
various diseases which are lethal to young children, for
example, respiratory tract infections, diarrhea, measles,
malaria, and malnutrition [16, 17]. By presenting evidence
on the detrimental effects of armed conflict exposure to
child’s weight in the context of DR Congo, our study
complements prior literature on the atrocious cost of conflict
to human life. Furthermore, our findings also add to the
literature showing how sensitive young children are to ex-
treme events [19, 23, 26].

There are multiple potential mechanisms through which
armed conflict can worsen child weight measures. First,
different kinds of weapons used during armed conflict could
impose serious injuries to children, which might adversely
affect their body mass [30]. The pernicious consequences of
conflict-attributable injuries might be exacerbated by limited
access to adequate and timely care in combat zones [30].
Second, there is a possibility that children experiencing armed
conflict might also experience other forms of violence in their
community, which could aggravate their weight [31]. Third,
armed conflict can adversely affect child weight through the
destruction of infrastructure, especially public health infra-
structure. Specifically, water supplies and wastewater systems
might be disrupted, thus limiting access to clean water and
posing a health threat to children. Furthermore, health care
and public health systems can be destroyed during the
conflict, worsening child morbidity in conflict-afflicted re-
gions [17]. Fourth, food shortage can be another pathway to
the detrimental impacts of armed conflict as agricultural
production may be disrupted and international food aid may
be obstructed [32]. Finally, armed conflict could lead to the
displacement of many individuals, forcing children into
conditions with elevated risks of communicable diseases [33],
compromising their weight.
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Our study emphasizes the hidden but dreadful cost of
armed conflict. Going beyond the visible consequences
such as the loss of life, the destruction of production ca-
pacity, and the depression of GDP, armed conflict imposes
a nonnegligible cost to human capital in the form of in-
adequate nutrition to young (i.e., under five years old)
children. In the short and medium run, undernutrition can
slow a child’s growth and make common childhood in-
fections last longer and occur more frequently [7, 34].
Furthermore, early childhood undernutrition is also as-
sociated with poor mental development, school achieve-
ment, and behavioral abnormalities [8]. The longer-run
impacts of early childhood undernutrition involve per-
manent growth deficit and cognitive impairment [9, 10]. To
make matters worse, these injurious effects could poten-
tially be passed on to the second generation due to the
presence of intergenerational transmission. Therefore,
armed conflict not only obstructs SDG-16 (peace, justice,
and strong institutions) but also impedes our progress
toward SDG-3 (good health and well-being). Our study
calls for global efforts in the prevention and reduction of
armed conflict. Effective measures should be taken to
mitigate the adverse cost of conflicts, such as the provision
of food and health care for children in conflict zones.
Priorities should be directed to children of disadvantaged
socioeconomic backgrounds such as those born to low-
educated mothers and poor mothers since they tend to be
the most vulnerable.

7. Conclusion

This paper investigates how exposure to armed conflict
influences a child’s weight in the context of DR Congo. To
identify the impacts of interest, we employ the difference-in-
differences model which exploits the variation across dis-
tricts in exposure to armed conflict and the within-district
variation in the timing of whether the child was exposed to
armed conflict due to birth timing. The data for the study are
retrieved from waves 5 and 6 of the DR Congo Demographic
and Health Survey supplemented with the Global Posi-
tioning System (DHS-GPS) and the Uppsala Conflict Data
Program Georeferenced Event Dataset (UCDP-GED). The
DHS-GPS ofters a wide range of child weight measures as
well as mother and child characteristics. The latitude-lon-
gitude associated with the child’s residential place allows us
to merge the DHS-GPS with the conflict data from the
UCDP-GED. The UCDP-GED records conflict at the event
level with detailed place and date of occurrence. The in-
formation on the child’s residential place, the conflict history
of that place, the child’s month-year of birth, and the survey
year enables us to determine if the child was exposed to
armed conflict.

Our study reaches the following findings. First, we
detect detrimental impacts of armed conflict on the weight
outcomes of under-five DR Congolese children. Specifi-
cally, conflict exposure makes children thinner for their age
and thinner for their height by 0.20 and 0.24 standard
deviations, respectively. Child’s rankings in weight-for-age
and weight-for-height subsequently decline by 4.27 and

6.23 percentiles, respectively, if the child experienced
armed conflict. Armed conflict further makes children
more likely to be underweight and wasted by 4.7 and 2.7
percentage points. Taking the fractions of underweight and
wasted children in our sample as the benchmarks, these
estimates correspond to the 18 and 35% increase in the
incidences of underweight and wasting. Second, we un-
cover heterogeneous impacts of armed conflict across
different subgroups of the population. Particularly, chil-
dren of disadvantaged socioeconomic backgrounds, i.e.,
those born to low-educated mothers, poor mothers, and
rural mothers, are disproportionately affected.

Our study underscores the less visible but salient cost of
armed conflict. Particularly, armed conflict aggravates early
human capital in the form of inadequate nutrition for young
children. Because undernutrition weakens a child’s immu-
nity system, impairs mental and cognitive development, and
raises behavioral problems, the cost of armed conflict in the
short and medium run can be devastating to child devel-
opment [7, 8]. These adverse consequences could be long-
lasting as undernutrition in early childhood leads to lower
educational attainment, declining productivity, and fewer
earnings [10, 35-37]. To put it differently, armed conflict
impedes our progress toward both SDG-16 (peace, justice,
and strong institutions) and SDG-3 (good health and well-
being). Our paper calls for the prevention and reduction of
armed conflict, and areas with high conflict levels should be
prioritized. Mitigative strategies should be implemented to
minimize the adverse impacts. For instance, public assis-
tance should be directed toward the provision of food and
health care for children affected by conflict. Interventions to
ensure the nutrition of children are of utmost importance
and should be implemented both during and after conflicts.
In addition, reconstruction initiatives targeting conflict-af-
fected areas such as rehabilitating basic social services, re-
building household assets and infrastructures, and assisting
the return of the displaced are also critical to restoring child
health. Children of disadvantaged socioeconomic back-
grounds should receive extra attention as they tend to suffer
the most from conflict.
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