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Abstract

Objective: Our study aims to compare the prevalence of stunted growth in Syrian refugee children with cleft lip and/or palate
(CL+ CP) to other children with CL + CP of similar socioeconomic status.

Design: A retrospective medical chart review.

Setting: Center for Cleft and Craniofacial Surgery at a tertiary care hospital in Lebanon in the period between January 2013 and

May 2019.

Patients, Participants: One hundred three Syrian refugee children and 70 Lebanese children <18 years of low socioeconomic status

who have CL, CP, or both.

Interventions: These patients underwent cleft repair surgeries at our center.

Main Outcome Measure(s): Stunted growth measured by calculating the height-for-age z-score (HAZ).

Results: Using a confidence interval of 95%, the prevalence of stunting is significantly higher among Syrian refugees (P < .003). The
prevalence of stunting and age of presentation were positively correlated (P < .02). There was no difference in stunting between
patients with CP and CL (P < .746). There was no difference in stunting between genders.

Conclusions: The majority of Syrian refugee patients with CL+ CP fall on the malnourished side of the nutritional spectrum as
reflected by the high percentage of stunting as well as a mean of —| for the HAZ.
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Introduction

In 2016, the World Health Organization reported that over
155 million children below 5 years of age suffered from stunted
growth (World Health Organization, 2016). Stunted growth has
become the primary index for measuring malnutrition in chil-
dren (UNICEF, 2009). Stunting is considered one of the opti-
mal measures of long-term nutritional deficiencies and chronic
malnutrition and is an indicator of poor socioeconomic envi-
ronment for both mother and child (Barankanira et al., 2017).
Stunted growth results from poor nutritional status and illness
in a vital period for growth and development. The vital period
of growth, which is in the early childhood, is time in which
brain development is the fastest and is highly affected by the
surrounding stress. It is in this period that the cognitive, emo-
tional, and social capacities of the child are formed and has

long-term effects on the brain and body health (Figure 1)
(McEwen, 2011).

It is therefore one of the optimal indicators of long-term
nutritional deficiencies and chronic malnutrition, along with
wasting and micronutrient deficiencies (UNICEF, 2009). Sta-
tistically, stunting is defined as height-for-age that is 2 standard
deviations below the median height-for-age of the reference
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Figure |. Pathophysiology of stunting.

population (UNICEF, 2009). Armed conflicts and the instabil-
ity of countries in states of war leads to the allocation of
resources away from health and agriculture, which unsurpris-
ingly has adverse outcomes on child malnutrition and mortality
(Milman et al., 2005).

In the Middle East, the multifactorial causes of ill health and
malnutrition of a war torn Syria have had major detrimental
effects on children (Sen, 2014). In Palestine, where people have
also been suffering from political instability and long-term
armed conflicts and sieges, a study on children below 5 years
of age showed food scarcity to be an important determinant of
inadequate growth, resulting in stunting of children (Gordon &
Halileh, 2013). Further evidence of the impact of wars and
displacement on the nutritional status of children in Zaatari
camp, the world largest Syrian refugee camp, was provided
by a recent report published by the Center for Disease Control
and Prevention (CDC) in collaboration with several organiza-
tions. The report demonstrated a 17% prevalence of total stunt-
ing in children with no cleft between the ages of 6 to 59 months
(Bilukha et al., 2014).

The center for cleft and craniofacial surgery at our tertiary
care hospital has over the past 6 years treated a large number of
Syrian refugees and Lebanese children with cleft lip (CL) and
cleft palate (CP) pro bono that otherwise couldn’t afford the
procedure costs. These patients are assessed for eligibility
through an interview with our social worker.

Although it has been shown that children with CL with or
without CP or isolated CP have lower heights and weights than

healthy children during the first year of life, there has been no
clear studies linking linear growth to CL and CP (Zarate et al.,
2010). Moreover, a Brazilian study looking at anthropometric
measures in children with CP and/or CL showed impaired
growth in several parameters such as body mass index (BMI)
and weight for age, suggesting vulnerability to malnutrition in
this population (Miranda et al., 2016). Children with CP with or
without a CL are more prone to malnutrition due to feeding
difficulties associated with improper sucking mechanism that
will affect breastfeeding (Reid, 2004).

When added to the difficulties in feeding faced by all
patients with CL and/or CP, the compounding effect on child
nutrition by armed conflicts and population displacement
leaves an already vulnerable group to face the detrimental
effects of stunting. Our study aims to determine the prevalence
of stunted growth in Syrian refugee children with CL and/or CP
in order to better inform policymakers, international nongo-
vernmental organizations, and United Nations (UN) agencies
to alter their strategies in targeting nutritional interventions to
tailor for the needs of these patients.

Methodology

A retrospective medical chart review was conducted for pedia-
tric patients (below 18) who underwent CL + CP repair at our
center for cleft and craniofacial surgery, between 2013 and
2019. Only isolated clefts were included, syndromic patients
with other comorbidities were excluded from the study. All
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Table |. Patients Gender and Pathology.

Cleft Cleft Cleft
Female Male lip palate lip+palate  Total
Syrian 50 53 41 58 4 103
Lebanese 3l 39 33 29 8 70
Total 8l 92 74 87 12

nationalities other than Lebanese or Syrian living in Lebanon
were excluded for the purpose of comparing the stunting level
among those two populations. The Syrian refugee patients with
CL and/or CP presented to us from multiple camps established
all over Lebanon, these camps started to be established as early
as 2011 and kept establishing as the number of refugees
increased reaching 1.5 million. The authors chose to compare
these two population because both of them have the same socio-
economic background and the families have no access to social
services such as general health care, team care for feeding
infants with clefts and nutrition support. Hence, any discrepancy
in the prevalence of stunting between these two populations
sheds the light on the fact that Syrian refugees lack the resources
needed for a descent health care access. All patients were
assessed by social workers at the American University of Beirut
Medical Center for eligibility of free treatment. The eligibility
depends on socioeconomic status and on the ability of the family
to pay for treatment. Only patients deemed unable to pay were
included in this study. Since stunted growth is difficult to correct
after the age of 2 years, only children up to the age of 18 were
included. Thereby, stunting in older children is a good reflection
of poor nutrition in the first 2 years of life (UNICEF, 2009;
Prendergast & Humphrey, 2014).

Stunting was determined by using a height-for-age z-score
(HAZ) calculator from the CDC. A HAZ less than —2 and —3
indicates stunted growth and severe stunting, respectively
(UNICEF, 2009). The study was approved and received ethi-
cal clearance from the institutional review board prior to its
commencement.

Data collected included age, gender, BMI, history of pre-
vious cleft surgeries. Data were entered and the statistical
analysis was conducted using Statistical Package for the
Social Sciences version 24.0 software. Quantitative variables
were summarized using percentages, mean + standard devia-
tion. Chi-square test was used in comparing categorical data
and one-way analysis of variance for continuous variables.
Statistical significance was accepted at P < .05 (2-tailed) and
confidence intervals of 95%.

Results

A total of 206 patients chart records were reviewed. Thirty-
three patients were excluded from our study; 6 had incomplete
documentation of their heights and weights, 1 had microce-
phaly, 11 were of nationalities other than Syrian or Lebanese,
and 14 did not fulfill the age criteria. This left us with 173
patients to be included in the study (Table 1). One hundred

thirty patients were <2 years of age (75%). The remaining 43
patients (25%) aged between 2 and 18 years.

A 24% prevalence of stunting was found to be significantly
higher among Syrian refugees, whereby Lebanese children had
a stunting prevalence of 14% with a mean z-score of —0.56
compared to Syrian refugees with a mean z-score of —1
(P <.003). The prevalence of stunting and age of presentation
of patients with CP, CL, and CP4-CL combined were positively
correlated (P < .02) with an average of 4.3 years for Lebanese
patients and 4.6 years for Syrian patients.

There was no difference in stunting between patients with
CP and CL (P < .746). There was no difference in stunting
between genders P < .427 among Lebanese and P < .719
among Syrians. With the male average z-score of —0.36 and
a female average of —0.28.

Discussion

Stunted growth in the setting of a poor socioeconomic status is
essentially due to a cyclic phenomenon that begins in utero,
with the child’s mother being malnourished during pregnancy,
in addition to having poor prenatal care and recurrent intrau-
terine infections as a result of a poor living conditions. Such a
prenatal period will lead to the birth of a premature neonate of
low birth weight. Another important factor is the lack of breast
feeding and Nutrition supplementation (iron, fluoride, calcium,
and so on), which was evident in children with stunted growth.
Studies regarding patients with clefts have highlighted most of
the challenges that a mother or a child might face during breast-
feeding which are hard to overcome without any professional
help or parental education (benefits of breast milk, infant posi-
tioning during breast feeding, nutrition supplementation) (Hel-
sing & King, 1985). All of the factors stated above among
others will culminate in delayed growth of the child (Victora
etal., 2010; Prendergast & Humphrey, 2014). Hence, any inter-
vention that could break this cycle and the related future con-
sequences of stunting is required during this critical period
(Prendergast & Humphrey, 2014).

At birth and in the first few years of life, children with
stunted growth are more susceptible to infections such as pneu-
monia and diarrhea increasing mortality and morbidity in this
population (Kossmann et al., 2000; Black et al., 2008; Olofin
et al., 2013). In addition to short-term consequences, stunted
growth has been shown to have long lasting outcomes shaping
the individual’s entire life course if not targeted early on. A
recent meta-analysis conducted in low to middle income coun-
tries in Asia, Latin America, and Africa determined that mor-
tality was 3 times greater in underweight children and those
with stunted growth compared to well-nourished children
(McDonald et al., 2013).

More recently studies have shown that undernutrition
affects the development of areas in the brain involved in cogni-
tion, memory, and motor skills, and one study by Levitsky and
Strupp (1995) showed a positive correlation between linear
growth and cognitive and physical development. Hence, chil-
dren with stunted growth will show improper development in
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these areas if no nutritional intervention takes place early on to
correct the deficiencies (Levitsky & Strupp, 1995). In addition
to poor brain development, children with stunted growth have
delayed social skills and poor emotional capacity, which limits
their ability to interact with their surroundings in a meaningful
manner (Gardner et al., 1999; Sudfeld et al., 2015). Stunting
also affects human capital, economic productivity, and intel-
lectual functioning. In a Lancet series done in 2008 showcasing
the effects of malnutrition on adult human capital, it was made
evident that poor fetal growth and malnutrition early in life lead
to difficulty in attaining an education, and to a reduced adult
income. In addition to that, adults who suffered from stunted
growth continue the cycle of stunting, as they tend to have short
adult heights and give birth to offspring’s with reduced heights
(Victora et al., 2008). In 2008, a Guatemalan study that
assessed the effects of early life nutritional interventions in
children with stunted growth compared to a control showed
improvement in neurodevelopment and greater intellectual
functioning in children who benefited from nutritional inter-
vention (Stein et al., 2008; Martorell et al., 2010).

Our study aims to compare the prevalence of stunted growth
in Syrian refugee children with CL and/or CP to other children
with CL and/or CP of similar socioeconomic status in order to
better inform policymakers, international nongovernmental
organizations, and UN agencies in order to better tailor their
strategies for nutritional interventions according to the needs of
this population.

Chronic malnutrition, as previously outlined, could be
gauged using stunted growth. As other studies previously
described, children with CL and/or CP have some variations
in height and weight compared to unaffected children (Felix-
Schollaart et al., 1992).

We found a significant percentage 24% of the Syrian refu-
gee children with CL and or CP to have stunted growth. There
was a greater prevalence in our population compared to previ-
ously conducted studies on refugee children with no cleft in
Zaatari camp of 17% (Bilukha et al., 2014). These alarming
results could be either due to the fact that patients with cleft
have a much higher rate of stunting than patients with no cleft
or due to the fact that the status of Syrian refugees in Lebanon
is worse than in other countries.

The prevalence of stunting and age of presentation were
positively correlated (P < .02). Older patients had more severe
stunting than patients who presented at an earlier age. These
results underline the importance of the early management of
patients with CL and/or CP not only to prevent growth stunting
but also to prevent any related speech disorders and to identify
any associated congenital malformation. Hence the importance
of a multidisciplinary cleft team during time of war.

There was no difference in stunting between patients with
CP and CL (P < .746). This was an unexpected result, as the
feeding mechanism is unrelated to the integrity of the Orbicu-
laris Oris muscle and the presence or absence of a CL (Mon-
tagnoli et al., 2005; Masarei et al., 2007). Thereby, the
prevalence of stunted growth in children with isolated CL high-
lights the need for better education on breast-feeding for the

parents. Our results can be explained in part by the congenital
deformity of these children as well as the fact that all of them
live in refugee camps with suboptimal living standards and
insufficient nutritional supplementations. With the mean age
of presentation being 4 years, and the ongoing civil war in Syria
entering its eighth year, it is safe to say that most of the children
presenting to us were born during a national and regional crisis,
with a displacement to neighboring countries and the complete
breakdown of basic infrastructure, making it difficult to correct
the stunting process in our patients. The majority of our
patients with CL and/or CP in fall on the malnourished side
of the nutritional spectrum as was reflected by the high per-
centage of stunting as well as the mean for HAZ being —1.
These alarming numbers should prompt governments, as well
as nongovernmental organizations, to adopt a more targeted
nutritional policy and patient education campaign toward this
subgroup of Syrian refugees.

A limitation to our study is that it is a retrospective medical
chart review with no healthy children to use as a control. In
addition, the height of the parents was not available, and the
midparental height prediction could not have been calculated.

Conclusion

Cleft lip and CP fall into the category of congenital malforma-
tions. It is an example of a fragile population among the Syrian
refugees that have been affected significantly from war. Based
on our alarming results we can safely infer that most of the
other congenital malformations and diseases that affects early
childhood also have a devastating impact on all refugees in
general and on Syrian refugees in specific. Our study shed the
light on the fact that Syrian refugees lack the resources needed
for a better health status. This requires further research, inves-
tigation, and funding in order to prevent this from progressing,
especially since the Syrian crisis took and will take longer than
expected.
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