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Abstract

Background—Women in LMICs are important agricultural actors; however, these same women,
and with their children, suffer high rates of acute malnutrition during armed conflicts.

Methods and Findings—A review was undertaken of peer-reviewed literature to describe how
armed conflict drives acute malnutrition in pregnant and breastfeeding women and their children.
Armed conflict factors driving malnutrition were conceptualized as belonging to one of eight
overarching drivers.

Conclusion—Future research must examine the effect of specific drivers on acute malnutrition
in order to improve predictive models; emphasize inclusion of pregnant and breastfeeding
participants in studies; elucidate the role of peacekeepers in mitigating the risk of acute
malnutrition; explore how to support breastfeeding women living in armed conflict situations; and
explore how displaced populations affect host communities’ food systems.
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1. Introduction

Approximately 2 billion people, over a quarter of the world’s population, live in countries
affected by armed conflict (1). Armed conflict is an important driver of acute malnutrition, a
rapid form of weight loss brought on by starvation and/or disease (2, 3). An estimated 124
million people are exposed to crisis-level food insecurity, a direct contributor to acute
malnutrition, and, at present, all countries at risk of crisis levels of food insecurity
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experience significant armed conflict (3-5). For 60 percent of people experiencing acute
food insecurity, armed conflict is a key precipitating factor (4). Malnutrition is an imbalance
between the intake of energy or nutrients and the body’s nutrition requirements. While the
term malnutrition encompasses both undernutrition (e.g., moderate and severe acute
malnutrition; stunting, underweight; and micronutrient deficiencies) and overnutrition (e.g.,
overweight and diet-related noncommunicable diseases), phenomena that frequently exist
simultaneously within a population, this article focuses exclusively on armed conflict as a
driver of undernutrition-related acute malnutrition (6).

Women are critical actors in most low and middle-income country (LMIC) food production
systems, but they and their children endure disproportionate burdens of malnutrition (7, 8).
Due to their increased nutrition needs, pregnant and breastfeeding women are frequently at
particularly high risk of experiencing acute malnutrition as a result of armed conflict (9, 10).
Malnutrition during pregnancy can be deleterious to both child and mother by increasing the
risk of obstructed labor, premature or low-birth-weight babies, postpartum hemorrhage, and
increased maternal mortality due to severe anemia (11). Malnutrition’s effect on lactating
mothers is less clear, but reports suggest that breastmilk quality is negatively impacted by
maternal malnutrition (12, 13). Given their importance as agricultural production actors and
as the primary caregivers to young children, women’s food security and nutritional status are
strongly associated with their children’s nutritional status (14, 15). While acute malnutrition
is damaging to individual’s health all along the life course, it is particularly harmful for
young children. Acute malnutrition affects 51 million children under-five worldwide and is
one of the greatest contributors to mortality within this age range (16, 17). Additionally,
acute malnutrition drives morbidity in children by increasing susceptibility to infections and
delaying illness recovery (17). Scholarship supports the theory that individuals’ health and
development trajectories are heavily influenced by life conditions experienced between
conception and the first two years of life (18, 19). Children who experience malnutrition /7
utero or during these first developmentally sensitive years of life risk never meeting their
growth and cognitive potential (20, 21). Malnutrition in early childhood has been associated
with reduce later-life brain size, reduced neural synapse formation, and lower concentrations
of neurotransmitters and growth factors, leading to, among other outcomes, reduced
sensitivity of cerebral cortex structures to neural stimulation (22). This reduction in cortical
sensitivity may persist beyond the period of undernutrition and result in reduced lifelong
cognitive functioning (20, 23). The developmentally sensitive 1,000 days between
conception and two years of age demands that researchers assess the nutritional status of
pregnant women and child/breastfeeding dyads when seeking to examine the full range of
factors that influence children’s nutritional status.

Conceptual framework

This article adopts Young’s (2020) adaptation of the UNICEF conceptual framework on the
causes of malnutrition and death (24, 25). The framework is an ecological model that
suggests that malnutrition is the product of immediate, underlying, and basic/systemic
events. Improvements to basic/systemic portion of the original UNICEF framework were
made thanks to Young’s further elucidation of the upstream factors of acute malnutrition
(figure 1). Within this revised model, additional emphasis has been placed on the systemic
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causes of acute malnutrition. This was accomplished by expanding on the basic/systemic
causes section of the original UNICEF framework through the addition of the environment
& seasonality, systems, formal, & informal institutions, and livelihood systems sections.
While originally adapted for African dryland regions, this revised conceptual framework is
relevant to any number of climatic and geographic regions because of its recognition that
while climate change and resource scarcity are at the base of much of malnutrition, formal
and informal institutions and political systems mediate their effects (24). This includes
creating vulnerabilities to armed conflict.

While there is common agreement that armed conflict is responsible for grave exacerbations
in food insecurity, an exploration of the particular means by which armed conflict drives
acute malnutrition does not yet appear to exist (3, 5). The objective of this review is to
synthesize factors identified in peer-reviewed literature that relate armed conflict to acute
malnutrition in children under 5 years and pregnant and breastfeeding women in order to
inform the direction of future food security and malnutrition mitigation research.

Methods

A review of the literature was conducted to assess how armed conflict worsens acute
malnutrition in pregnant and breastfeeding women and children. After collaborating with a
medical research librarian to create a comprehensive search strategy, literature searches were
conducted as recently as February 2019 in the literature databases PubMed, Cumulative
Index to Nursing and Allied Health Literature (CINAHL), and Scopus. Search terms (table
1) were adapted to each database in order to optimize search results. Publications were
restricted to those written in English and French language.

Inclusion and exclusion criteria defined a priori guided the selection of publications for
inclusion in the review (table 2). Four criteria were considered when reviewing publications
for inclusion. Research described in the publication must have occurred during an armed
conflict or within a post-conflict setting. The operational definition of armed conflict utilized
was derived from Guha-Sapir’s definition as those political conflicts in which one or more
armed factions seek to wrest control of a portion of all of the State, and in which 1,000 or
more people have been killed during the course of the conflict (26). The populations of
interest included pregnant or breastfeeding women and children as old as 18 years of age.
Only reports documenting cases of moderate and severe acute malnutrition associated with
armed conflict events taking place in countries with a lower or middle income per capita
gross nation income were considered for inclusion (27). Cases of chronic malnutrition were
excluded as their slow onset is not usually due to the immediate effects of armed conflict-
related food or sanitation system destruction.

While assessment of nutritional status is dependent on an array of factors, such as age, sex,
and genetic differences in growth, international anthropometric measurement standards for
young children have been developed to help detect cases of acute malnutrition (6, 28, 29).
For children aged six to 59 months, a weight-for-height (WHZ) z-score of less than -2 or
mid-upper arm circumference (MUAC) of 11.5 to 12.5 cm is considered moderately
malnourished, while a z-score of less than —3 or a MUAC of less 11.5 cm is considered
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severely malnourished (29). Findings of edema in the lower limbs upon examination in
combination with one or more of these measurements is strongly suggestive of acute
malnutrition. In pregnant and lactating women, no universal anthropometric standard for
acute malnutrition exists; however, MUACs of between 18.5 and 22.9 cm and less than 18.5
cm have been described by humanitarian health guidelines as cutoff scores for moderate and
acute malnutrition (6). Table 3 offers a comparison of Sphere Handbook anthropometric
measurement standards across these groups (6).

Operational definitions of moderate and severe malnutrition varied between publication
authors; however, all were in near or complete agreement with the internationally recognized
pediatric standards (30). While articles did not need to document prevalence or incidence
rates for these anthropometric measures, they must have clearly indicated the focus was on
moderate or severe malnutrition. Finally, articles’ authors or, in the case of qualitative
studies, respondents must have made observation about how armed conflict served to
destabilize food and sanitation systems and drive increased rates of acute malnutrition.

Following abstract and full-text review, data was extracted from selected publications and
their level of evidence and quality were appraised using Dearholt and Dang’s Johns Hopkins
Nursing Evidence Appraisal Tool (31). An inductive approach was employed during
thematic synthesis. Within the approach studies were read and re-read to gain familiarity
with findings and concepts were recorded. Overarching drivers for this review were then
constructed to explain similar drivers of malnutrition described by the literature (32).
Overarching drivers were placed within the Young’s adapted UNICEF conceptual
framework on the causes of malnutrition (figure 1) and developed into the subsections of
review results section (33).

Sixty articles were identified in CINAHL, 361 in PubMed, and 669 in SCOPUS using the
above described search protocol. Of these 1,090 articles, 270 duplicates were removed. All
remaining 820 articles’ titles and abstracts were reviewed for relevance. Six hundred fifty-
four did not meet inclusion criteria during title and abstract screening. Following full-text
review of the remaining 166 articles, 19 studies met all criteria required for inclusion in this
review (figure 2).

3. Results

Table 4 provides the research methods and quality scores of the studies included in this
review. In these publications, possible armed conflict drivers of acute malnutrition were
extracted from study discussion sections in quantitative studies and from respondent quotes
in qualitative studies. Individual study bias was not assessed because most studies did not
test hypothetical armed conflict-related drivers of acute malnutrition. A meta-analysis of
acute malnutrition prevalence was not conducted due to differences in how nutrition status
was measured across studies.

Eight overarching drivers emerged after reviewing the 19 included articles that help to
explain how armed conflict drives acute malnutrition in pregnant and breastfeeding women
and children. These drivers included (1) food as a weapon of war; (2) infrastructure
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destruction; (3) destruction of agriculture and persistent insecurity; (4) malabsorption
malnutrition; (5) loss of family providers; (6) foreign economic embargoes; (7) the stress of
displacement on host communities; and (8) maternal stress. Articles included in this review
and the drivers emerging from each publication are provided in table 5. Drivers extracted
from articles have been overlayed onto Young’s conceptual framework in order to illustrate
how armed conflict disrupts food systems at multiple levels and serves to drive acute
malnutrition (figure 3).

Food as a weapon of war

Seven publications described instances in which militaries and non-state armed groups
punished civilian populations by limiting food. Intentionally restricting flows of
humanitarian aid has serious health consequences for populations enduring armed conflict
by contributing to increased food insecurity and malnutrition rates. While studying sectarian
conflict in Northern Mali, Tranchant et al. (2018) determined that access to food aid
decreased as proximity to armed group stronghold regions increased, resulting in a lower
likelihood of adequate food consumption or micronutrient diversity (34). Similar restrictions
to food markets were observed in Northern Nigeria during the Boko Haram insurgency (35).

Nations’ own armed forces have engaged in similar tactics (36). Researchers noted that
during the displacement of ethnic Hutus from Rwanda into the Democratic Republic of the
Congo (DRC) in the immediate aftermath of the Rwandan Genocide that Rwandan political
and military leaders sought to reduce access by humanitarian organizations to refugee
populations living in refugee camps along the Rwanda/DRC border (37). Military restriction
of humanitarian aid organizations into conflict zones was also reported to have occurred
during the Angolan Civil War, the War in Darfur, the Second Congo War, and the Eritrean-
Ethiopian War (26). Lastly, military restriction of food availability within predominantly
Muslim regions of Bosnia during the Bosnian War by Serbian forces was reported by two
studies reporting on barriers to food security during the conflict (38, 39).

Infrastructure destruction

Six publications described how infrastructure destruction was perceived as having an
important impact on food insecurity and acute malnutrition. Armed conflict upends delicate
food systems by destroying infrastructure vital for transporting and delivering goods.
Underinvestment in health systems and agricultural promotion in favor of military spending
frequently precedes such collapses (40, 41). Violence disincentives travel along normal
transit routes, discourages maintenance of commercial food stores in conflict regions, and
hinders normal market activity. The collapse of logistics chains reduces food availability and
drives up the price of remaining food items. At the height of their power, the Boko Haram
insurgency was responsible for severe reductions in transportation through areas under their
control as well as decreases in market functionality as many village-level traders became
increasingly concerned for their safety (35).

The effect of armed conflict creates a gradient whereby those living closest to the conflict
incur the greatest loss of food security. Studies from Northeast Nigeria, Chad, and South
Sudan indicated that those living in rural regions with already tenuous links to outside food
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markets suffered high rates of acute malnutrition as they became the centers of ongoing
large-scale violence (34, 35, 42, 43). Commercial food surpluses are also sometimes kept to
a minimum in such insecure settings. In eastern provinces of the DRC, low commercial
stores of food crops were maintained in case of destruction of food stores during the Second
Congo War (41). Lacking the resilience necessary to endure these stresses, fragile
infrastructure and logistic networks quickly collapsed under the weight of mass armed
conflict (3). As a result, non-combatants are exposed to worsened food insecurity and
increasing rates of acute malnutrition.

3.3. Destruction of agriculture and persistent insecurity

Five publications referenced destruction of agriculture and persistent insecurity as potential
driver of acute malnutrition. Destruction of crops in fields as well as looting of stored
agricultural products heavily contribute to food insecurity and malnutrition during armed
conflict. In attempts to weaken resistance, armed groups raze fields, destroy or loot crop
stores, and kill livestock of communities perceived hostile to their goals (41, 44). This tactic
can be particularly devastating in LMIC countries in Latin America, sub-Saharan Africa, and
Southeast Asia in which 70 percent of calories consumed are produced on smallholder farms
by subsistence farmers (45, 46).

Persistent insecurity also reduces individuals’ capacity to travel to and from fields as well as
engage in the numerous steps integral to agricultural production. As 60 percent of women
employed in Oceania, sub-Saharan Africa, and Southeast Asia work in agriculture (47),
ongoing insecurity poses a threat to women and children’s immediate safety and, by
extension, future crop yields of family fields. This phenomenon has been observed in both
rural home regions as well as in displaced population camps. In both the Mopti region of
Mali and in the Lake Chad Basin region, chronic insecurity from sectarian violence has
decreased household food consumption and micronutrient availability (34, 35). Even the
protection of displaced population camps is oftentimes insufficient to ensure the safe
movement of women. In South Sudan during the War in Darfur, women residing in
internally-displaced persons (IDP) camps reported experiencing violence as they traveled to
and from their fields (43).

3.4. Malabsorption malnutrition

Five publications included references to malnutrition related to infection. Malnutrition and
infection exist in a reciprocal relationship. Malnutrition increases individuals’ susceptibility
to communicable infections, while infection predisposes individuals to reduced nutrient
absorption. Enteric infections exert a particularly strong influence on nutrient absorption and
malnutrition (48, 49). Enteric infections due to Cholera, enterotoxic £schericia, amoebic or
bacillary dysentery, and Cryptosporidium parvum are common diarrheal diseases found in
humanitarian settings that can cause intestinal malabsorption and impaired weight gain (50,
51). This reduced absorptive capacity is an important consideration at all life stages but is a
particularly salient issue during early life when absorption of key nutrients is critical to
normal growth and development (48). Armed conflict events can destroy many of the water
sanitation and hygiene systems designed to safeguard public health, thereby increasing the
likelihood of the spread of these enteric pathogens (52, 53).
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In Guinea-Bissau, during its 1998-1999 civil war, increases in childhood malnutrition
outside the zone of conflict were credited largely to unhygienic conditions resulting from
overcrowding, created as waves of newly displaced persons fled from violence (54). The
displacement of refugees from Rwanda during the Rwandan Genocide into the North Kivu
region of the DRC triggered cholera outbreaks in the makeshift refugee camps, which were
blamed for increasing child malnutrition to crisis levels (37). In the Basra region of Iraq
during the Gulf War increased rates of childhood malnutrition followed as sanitation
infrastructure was destroyed or fell into disrepair (52, 53). Similar attacks on the public
water and sanitation systems in besieged towns of Boshia and Herzegovina during the
Bosnian War added the threat of enteric disease transmission and malnutrition during an
ongoing religious pogrom (39).

3.5. Loss of family providers

Five articles included descriptions of how loss of family providers negatively affected
pregnant and breastfeeding women’s and children’s food security and acute malnutrition.
Most developing countries lack strong formal social safety services. As a result, children and
other dependents are thrown into precarious situations when family providers and traditional
community support structures are lost. During the Ethiopian Civil War, forced military
conscription left whole communities without the labor force necessary to sustain sufficient
agricultural production (40). In Baghdad City during the Iraq War, death of a household’s
mother or father was positively associated with increased odds of children in the home being
moderately malnourished (55). Abandonment of families during times of deprivation
following armed conflicts commonly occurs when men and women leave their homes in
search of economic opportunity elsewhere, sometimes never to return (36, 41).

3.6. Foreign economic embargoes

Four articles cited the damaging effect of foreign economic embargoes on food security and
acute malnutrition. Economic embargoes are frequently instituted by the international
community against nation-states engaged in armed conflicts that have violated international
norms. These actions, though, may indirectly drive food insecurity and malnutrition within a
population’s most vulnerable groups (39, 52, 53, 56). While the intent of such sanctions is to
alter the behavior of elites within the country, the true victims are those with little control
over the country’s political affairs.

After the invasion of Kuwait by Iraq in 1990 severe economic sanctions by coalition
countries halted Iragi economic growth and threatened the health of many citizens.
Beginning in 1991, Iraq experienced increases in mortality in children under five years of
age as compared to pre-war rates (52). Price surveys of standard food items in Southern Iraq
during this same time indicated price increases of three- to twenty-fold their typical costs
during this same time (53). As Iraq saw no direct military intervention by coalition forces
during the war, these excess deaths have been credited to a constellation of factors, such as
rising food prices related to embargoes (52).

An economic embargo instituted during Haiti’s 1991 coup d’état produced an increased
incidence of severe malnutrition among children less than 24 months of age being followed
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by a medical non-governmental organization. It is important to note that even though
sanctioning countries had made humanitarian and medical exceptions in their sanctions the
researchers’ findings indicated that despite these exceptions vulnerable populations’
worsening nutritional statuses were closely correlated to the institution of these embargoes
(56).

3.7. The stress of displacement on host communities

Four articles wrote about the stress placed on host communities following the influx of
displaced populations. Armed conflict’s effect on food security and malnutrition are felt by
populations who are within geographic proximity to areas enduring conflict as armed
conflict triggers the displacement of civilian populations into safer surrounding regions.
These displaced populations can overwhelm already strained food, water, sanitation,
hygiene, and housing systems in these safer regions. Tenuous host community food security
circumstances can quickly be tipped into a state of disaster by the influx of displaced
populations seeking assistance.

During the Guinea-Bissau Civil War civilians living in the capital city of Bissau, the major
site of conflict, fled into neighboring suburban regions. While fortunate to have fled heavy
fighting, these individuals were forced to pack into the homes of friends and family or to
amass into informal IDP camps. These crowded settings worsened existing drivers of acute
malnutrition already mentioned (e.g., food unavailability and malabsorption malnutrition
secondary to degraded sanitation and enteric diseases) for the displaced populations and
members of the host community. Ultimately, elevated rates of childhood acute malnutrition
in displaced and host community children did not improve until displaced populations
moved back to their homes in the capital (54). Influxes of displaced populations stressing
local capacity was also observed in Uganda during the Lord’s Resistance Army insurgency,
in Eastern Chad during the Chadian Civil War and War in Darfur, and in Eastern DRC in the
aftermath of the Rwandan Genocide (37, 42, 57). While not an immediate cause of acutely
high levels of malnutrition, mass displacement serves an important moderating effect
between armed conflict and food security for both displaced and non-displaced alike.

3.8. Maternal stress

Two studies reported on the negative effects of armed conflict on mothers’ breastfeeding
practices. During the Bosnian War researchers found that infants were less likely to
breastfeed longer than four months if living in communities near the frontlines of the
conflict. While prevalence of breastfeeding remained stable in regions under study, rates of
childhood malnutrition increased during the course of the three-year-long study (58).
Further, mothers interviewed about breastfeeding practices during the Gulf War reported
stressful life events and a perceived lack of breastmilk as reasons for cessation of
breastfeeding in children older than 12-months in age (53).

4. Discussion

Most deaths related to armed conflict are not a direct result of violence itself, but rather due
to the destruction of critical infrastructure, the tearing of social fabric, and the residual
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trauma that victims must endure for years after the conflicts end (35, 36). Armed conflict
worsens conditions that were the main causes of morbidity and mortality before the conflict,
such as malnutrition, diarrheal disease, and acute respiratory infections (35). Important
drivers emerged from the literature describing how armed conflict disrupts food systems,
increases food insecurity, and worsens acute malnutrition. Armed conflict has a general
malevolent effect on society; however, key factors brought on by conflict are theorized to
drive acute malnutrition (figure 3). While these drivers are not the exclusive factors by which
populations grow increasingly malnourished, the literature does suggest that they can be
found in multiple contexts and are posited to link armed conflict to increased food insecurity
and malnutrition in pregnant and breastfeeding women and children.

Research implications

It is hoped that the conceptual framework with drivers of acute malnutrition described in this
article will add to the overall body of literature necessary to inform the development of
predictive models designed to estimate population-level rates of armed conflict-related acute
malnutrition. Scholarship exists examining the relative impact of armed conflict on acute
malnutrition (59-61). However, very few armed conflicts are followed by published
accounts of how the conflict served to exacerbate food insecurity and increase malnutrition.
Even fewer explore individual drivers of acute malnutrition. Only one study in this review
tested a specific hypothesis about how an armed conflict-related driver would affect rates of
acute malnutrition (56). As such, it is difficult to discern correct predictive patterns of
expected mortality and nutrition (26). New research is needed that documents the effects of
armed conflict on a population’s nutritional status. Given the complexity of the
phenomenon, more qualitative inquiry is needed first in order to better understand how
individuals living in armed conflict contexts and humanitarian aid stakeholders perceive how
armed conflict drives acute malnutrition. Findings from qualitative inquiry will allow for the
development of new testable hypotheses about the relative impact of specific armed conflict-
related drivers on rates of acute malnutrition and serve to further refine acute malnutrition
predictive models.

No identified publications specifically addressed how armed conflict drives malnutrition in
pregnant women. The lack of available scholarship could be due to challenges in
measurement. Pregnancy-related weight gain and edema makes body mass index (BMI), the
gold standard of measuring adult body fat, less reliable in identifying malnutrition within
this subpopulation. While MUAC has been shown to be a reliable alternative to BMI in
measuring the nutritional status of pregnant women and the risk of low infant birthweight,
the accuracy of cutoff values depend largely on geographic setting (Asia or Africa) (62). As
such, little consensus exists around which cutoff values to use when seeking to identify
pregnant women at risk of malnutrition or delivering a low-birth-weight infant during a
humanitarian crisis (62, 63). Despite these challenges, many humanitarian aid organizations
have adopted iteration’s of the Sphere Guideline’s MUAC ranges for moderate and severe
acute malnutrition in pregnant women that have demonstrated acceptable sensitivity and
specificity within their target population (64). The intent of this review was not to identify
articles detailing measurement of malnutrition in pregnant women, however the absence of
such research identified by the search criteria suggests that insufficient attention has been
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paid to how armed conflict drives malnutrition specifically in pregnant women. In order to
account for their unique nutritional requirements and important role in the future health
trajectories of children, research exploring how armed conflict drives acute malnutrition
must be more intentional in including pregnant women.

Most publications included in this review discussed armed conflict-related drivers of acute
malnutrition that were resolvable only by improvements in physical security. Studies suggest
that increases in United Nations peacekeeping expenditures help to reduce the likelihood of
renewed conflict after it has ended (65). For instance, a doubling of peacekeeping spending
has been associated with a decrease in the risk of renewed conflict from 40 to 31 percent
(66). Political scientists have an important part to play in exploring the factors associated
with peacekeeping forces’ ability to ensure access by aid organizations to conflict-affected
populations; secure or rebuild vital transport and storage infrastructure and sanitation
systems; and to prevent violence against civilian populations by armed groups.
Interdisciplinary research should examine how to improve peacekeeping missions’
effectiveness in mitigating the effects of armed conflicts on civilian food security and
facilitating dialogue between parties.

Poor infant and young child feeding practices are prevalent even in the most peaceful of
circumstances. Humanitarian emergencies and armed conflict only exacerbate this problem
(67). Reduced breastfeeding during armed conflict is a complex topic that remains poorly
understood. While maternal diet does appear to influence levels of essential fatty acids and
certain micronutrient in breast milk, evidence also suggests that levels of most
macronutrients are only weakly associated with maternal diet and that breastfeeding
caregivers frequently produce relatively stable milk supplies except under the direst of
nutritional circumstances (12, 68). Reports of poor breastfeeding practices in the
humanitarian setting could be attributed to a complex array of psychosocial and
environmental factors that impede feeding practices within the mother-infant dyad (69-71).
Exclusive breastfeeding for the first six months of life, followed by the introduction of
complementary solids at six months of age as breastfeeding continues for remainder of the
first year of life, remains widely regarded as the best form of nutrition for infants as
breastmilk provides sufficient nutrition to infants and serves to prevent infection by
conferring immune system support (72, 73). Stress and trauma are important barriers to
effective breastfeeding practices, but few supportive interventions have been trialed. In a
review of infant and young child feeding supportive programs in humanitarian emergencies,
Prudhon et al. found no studies reviewing the effectiveness of psychological support to
caregivers (67). A review of existing psychological support interventions for pregnant and
breastfeeding caregivers living through arm conflicts is needed in order to establish
standards of care for these caregivers. Further, future research should further explore barriers
to breastfeeding and to propose new behavioral health and psychosocial support
interventions designed to promote breastfeeding initiation and duration during and following
traumatic armed conflict.

Lastly, displacement can have a damaging effect on host communities living in equally
fragile circumstances (42). As new arrivals strain available resources, host community
members can develop many of the same needs as those of the displaced. Future research into
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displaced population health should be inclusive of vulnerable and marginalized populations
from the host community who are most likely to be negatively affected by the arrival of
those seeking help. Developing strategies to support the needs of displaced and non-
displaced populations alike is a holistic approach to addressing the needs of all affected by
armed conflict.

Limitations

Limitations exist in this review of the role of armed conflict in propagating food insecurity
and malnutrition among pregnant and breastfeeding women and children. First, this review
did not include grey literature, potentially missing other means by which armed conflict
worsens food insecurity and acute malnutrition; however, as the objective of this review was
to capture the peer-reviewed evidence base of this phenomenon these publications were not
included. Second, most articles only discussed how armed conflict exacerbated issues of
food insecurity and malnutrition as a secondary interest, typically following reports of
malnutrition incidence or prevalence rates. Some researchers did treat this topic of primary
interest in their publications and used informative qualitative and quantitative methods to
contextualize these suspected drivers (38, 56, 58). Third, this review was conducted by a
single author and cannot be considered a systematic review of the literature.

5. Conclusion

Acute malnutrition among vulnerable and marginalized populations due to armed conflict is
a multidimensional problem that deserves a multi-disciplinary response. Future research
must examine the effect of specific drivers on acute malnutrition in order to improve
predictive models; emphasize the inclusion of pregnant and breastfeeding participants in
studies; elucidate the role of peacekeepers in mitigating the risk of acute malnutrition;
explore how to support breastfeeding women living in armed conflict situations; and explore
how displaced populations affect host communities’ food systems.
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Highlights:

. Women play critical roles in agriculture in many low- and middle-income
countries.

. Women and children face high burdens of malnutrition during armed
conflicts.

. Malnutrition has lasting impacts on the developmental trajectory of children.

. Similar themes link armed conflict to acute malnutrition across multiple
contexts.

. A clear research agenda can help to mitigate arm conflict-driven acute
malnutrition.
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Figure 1:
Young’s (2020) conceptual framework for addressing acute malnutrition
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CINAHL
all articles up until February 2019
60 Citation(s)

PubMed
all articles up until February 2019
361 Citation(s)

Scopus

669 Citation(s)

all articles up until February 2019

Figure 2:
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Inclusion/Exclusion
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654 Articles Excluded
After Title/Abstract Screen

166 Articles Retrieved

Inclusion/Exclusion
Criteria Applied

128 Articles Excluded
After Full Text Screen

19 Articles Excluded
During Data Extraction

19 Articles Included

Flowchart of included and excluded literature.
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Figure 3:
Armed conflict’s drivers of acute malnutrition
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Table 1:

Key search terms used to detect database literature (CINAHL, PubMed, Scopus) *

Armed conflict  Populations Malnutrition
Warfare Child Nutrition
Armed Infant Malnutrition
Conflict Toddler Malnourish
Civil Unrest Youth Undernutrition
War Pregnant women Wasting
Military Breastfeeding women

Conflict Lactating

Prenatal care

*
Index terms used when available.

Glob Food Sec. Author manuscript; available in PMC 2022 June 01.

Page 20



1duosnuey Joyiny 1duosnuen Joyiny 1duosnuey Joyiny

1duosnuen Joyiny

Corley

Page 21

Table 2:

Review inclusion and exclusion criteria

Criteria

Qualifications

Studies

Participants

Settings

Intervention

Outcome
measures

Randomized control trials, quasi-experimental studies, non-experimental studies, and qualitative studies in which a clear
link between armed conflict and malnutrition was stated.

Studies were included if participants were pregnant or breastfeeding women or children as old as 18 years of age who were
living in a conflict zone or post conflict setting. Studies were not included if they did not include one of these populations of
interest living within one of these contexts.

Studies were included if the study took place during an armed conflict or post conflict setting. Studies were also included if
the study took place in a zone outside of the area of direct conflict but with participants who had been affected and
displaced by the conflict.

Studies were included if they documented the effects of an armed conflict between one or

more state or non-state groups.
Studies were included if an observation or hypothesis describing how armed conflict drove malnutrition.
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Sphere anthropometric measurement standards for acute malnutrition in pregnant and breastfeeding children

and young children

Groups Degree of severity  MyuAC (mm)*  \wHz (SD) T Nutritional edema
Pregnant women Moderate 18.5-229cm
Severe <18.5cm
Breastfeeding women  Moderate 18.5-22.9cm
Severe <18.5cm
Children 6-59 months  Moderate 115-125cm  <-2SD
Severe <11.5cm <-3SD X

*
Mid-upper arm circumference

fWeight—for—Height Z-score

§Body mass index-for-age
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Table 4:

Included articles methods and quality appraisals (n=19)

Characteristic No.
Research method employed
Quasi-experimental 3
Non-experimental 13
Mixed methods 1
Qualitative 2
Quality score
A: Comprehensive literature reviews, sufficient sample sizes, and generalizable results 6
B: Supporting literature reviews, sufficient sample sizes, but not broadly generalizable results 12
C: Little evidence and inconsistent results 1
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