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Abstract
Introduction: Wasting and stunting can co-exist in the same setting and
occur within the same child. Both share common risk factors and each
increase the risk for developing the other, that is being wasted may
increase the risk of subsequent stunting and vice versa. This study was
conducted with the aim to evaluate the frequency of stunting among
severely wasted hospitalized children.
Methods: This is a retrospective study used data generated from Severe
Acute Malnutrition (SAM) registries of children 06-59 months old with
complicated severe wasting admitted to the Therapeutic Feeding Center’s
(TFC) of Al-Sadaka teaching hospital, Aden, Yemen during five years
period (2018 through 2022).
Results: A total of 1461 severely wasted children were admitted during
2018-2022. Severe stunting was seen in 42.5%, and severe plus moderate
stunting were seen in 63.8% of the total severely wasted children.
Findings related to age group revealed that more than 90% of the severely
wasted children were from 06-24 months and 58.6% of them were also
stunted.
Conclusions: The study findings provide evidence of co-existence, early
in life, of stunting among severely wasted children. Wasting and stunting
both need to be addressed simultaneously to reduce associated short- and
long-term irreversible consequences.
Keywords: Severe wasting, Stunting, Concurrence, Under-five children.

1Department of Pediatrics, 2Department of General Surgery, Faculty of Medicine and Health
Sciences, University of Aden
Corresponding Author: Aida H. Al-Sadeeq Email: Aidaalsadeeg@hotmail.com

Yemeni Journal of Medical and Health Research Vol.13 No (1&2) 2024


https://doi.org/10.47372/yjmhr.2024(13).1.5
file:///C:/Users/lami/Downloads/Aidaalsadeeq@hotmail.com

62 Aida H. Al-Sadeeq, Aidroos Z. Bukair, Al-Khader N. Laswar

(o o g uadd A 33 1 el )y 0y 98 JWBBYY (s el Jiad) 3R 5 31 3630
O A Addual)

2 90l i padd) oL s ) gyt dmall Gaua Bule

A Al Jadla

oba Jalse LSSy Jalall (s A5 Al Gl o 58D 5 ) el a5 O (S sdadiall
Al shad 5aL 5 N JI el o 5 AVL Llal) jlad (e lagie S 2 5 AS Jilie
Ombadl) JUlY) ool 2 58 ) 55w Chag Al all sda el e (uSall 5 o L
el 8 8 ) sl ) 5elly

40 ¢ gaw s by i Adaadlal e dgine duela jind dul ) o diagiall
Gl 5 15 (pesad 5 Anast ) A (s o e ) 55 () JilaDU (SAMY) sl 2l
(ol ddlaall adaay (TFC) L dall ddaill € pe & 0 pall 205 J 3 e () sl
(2022 ) 2018) <l i e SIS Gl 20

DA DDl 3,300 3 pe 3 o pall 5 3al) 1 el Cpbiaad) JakY) sae gl sgilial)
0 4.63.8 (A b giall g malll o 58l 507425 (8 nalll o 58l by 1461 Al all sy
Oe ST eilidl) S ey peall Al e el 023l J) el ubad) JUlY) s
758.6 Ols | ek 24-06 A yenll Ll (o ) 1S 2050 J) ells cbadll JUbY) (e 790
‘ e e Ll () 5ilay aga

2230 ) el e ¢ sy ) JUALY) (sl o 35 (el 35 (e Dol A 5l il s s dladal)
il iy g baa a g el Anllaey Jalatll Congy adld Al Blall (0 See i B
L dra ) Y (Gl 5 Lagy Adai yall (20l Al shall 55 il Cilie Liaal) 5 ) gl (e Joliill
Asdl ) s (553 JEYY ¢al 3 e 3 i) J) el cdpalidal) cilalgl

O Aaala dgaall o glall g alall A4S calal) da) jal) aud? (JlilaY) Cala andl

Yemeni Journal of Medical and Health Research Vol.13 No (1&2) 2024



63 Concurrent Wasting and Stunting among Under-5 Children

[ Introduction ]

hildhood undernutrition is a

major public health problem

among children in developing
countries. It can affect physical and
intellectual growth and is also
considered as the main cause of child
morbidity and mortality [1]. High
degrees of malnutrition have been
reported in Yemen with an estimated
2.2 million are suffering from acute
malnutrition including over 540,000
children  with  severe  acute
malnutrition (SAM) and 35.1 % are
suffering from stunting [2].

Anthropometric  measurement  of
children has been broadly used to
identify wasting and stunting, the two
distinct manifestations of child
undernutrition. Wasting, defined as a
weight-for-length/height (WFL/H) Z-
score that is more than two standard
deviations below the median of the
World Health Organization (WHO)
standards for child growth, is
considered an indicator of acute
undernutrition that is amenable to
treatment and has long been the focus
of humanitarian interventions that
aim to reduce the immediate risk of
death associated with  wasting
complications. Stunting, defined as
length/height-for-age Z score (L/HFA
Z) more than two standard deviations
below the median, is an indicator of
chronic undernutrition and has a long-
term effect on cognitive development,
educational performance and
economic productivity in adulthood
and on maternal reproductive
outcomes. Stunting has traditionally
been the focus of development
organizations that seek to monitor
linear growth faltering [3,4].

Wasting and stunting can co-exist in
the same setting and occur within the
same child [5]. Both manifestations of
acute and chronic undernutrition
share common risk factors, including
infection, poor infant and young child
feeding practices, inadequate diet,
food insecurity, and poor maternal
health and nutrition [6,7]. There is
growing evidence of an inter-
relationship between wasting and
stunting, such that being wasted may
increase the risk of subsequent
stunting and vice versa [8].
Importantly, evidence suggests that
children with both wasting and
stunting are at a greatly elevated risk
of death [9]. Despite the potential for
inter-relationships and common risk
factors, little is known about the co-
existence of stunting among severely
wasted children in Al-Sadaka General
Teaching hospital; the major referral
pediatrics hospital in Aden and
adjacent governorates. Therefore, this
study was conducted with the aim to
evaluate the frequency of stunting
among severely wasted hospitalized
children.

[ Methods ]

Study design and setting

This is retrospective study used data
generated from the SAM registries of
the Therapeutic Feeding Center
(TFC) of Al-Sadaka General
Teaching hospital, Aden, Yemen
during a five-year period (2018
through 2022).

Inclusion criteria

Children 06-59 months old with
severe wasting, defined as weight for
length/height three standard
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deviations below the median (WFL/H
< -3 SD z-score) of the WHO
standards for child growth, with
associated medical complications
Reference [4].

Exclusion criteria

Children beyond the age range,
admitted for severe wasting by mid-
upper arm circumference (MUAC)
criterion, having edema, history of
perinatal insult (birth asphyxia/
trauma/ intraventricular hemorrhage
(IVH)/ Kernicterus etc.), history of
NICU admissions in the neonatal
period, evolving central nervous
system disease, gross malformation or
secondary malnutrition.

Data collection

The following data were recorded at
the time of admission in a pre-
structured data sheet: age in months
(mo.), weight in kilogram (kg), and
length/height in centimeters (cm).
The (2006) WHO Child Growth
Standards, age and sex specific, was
used to assess every child’s length-
for-age (LFA) Z-scores (children
younger than 24 months or less than
87 cm length) and height-for-age
(HFA) Z-score (children aged 24
month or more, or more or equal 87
cm height) [10]. A L/HFA Z scores <
-3 SD and < -2 SD units from the
median of the reference population
were considered as severe and
moderate stunting, respectively. A
L/HFA Z-score > -2 SD units from the
median of the reference population
was considered normal length/height
for age. The study population were
divided into three age groups 06-12
months, 13-24 months, and 25-59
months.

Statistical analysis

Analysis was carried with IBM SPSS
Statistics for Windows, version 24
(IBM Corp., Armonk, NY, USA).
Numerical data were described as
mean £SD. Frequency tables with
percentages were used for categorical
variables. A p-value < 0.05 is
considered statistically significant.

Ethical considerations

Permission to conduct the study was
obtained from the management office of Al-
Sadaka General Teaching Hospital, Aden.
Patient identifiers were not included,
therefore, no ethical harm was inflected on
the patients.

[ Results ]

A total of 1461 severely wasted
children were admitted during the
study period. The mean +SD age
(months),  weight  (kg), and
length/height (cm) of the study
population were nearly similar during
the five-year period as shown in
Tablel.

The overall means +SD of age,
weight, and length/height were
13.44+8.50 (months), 5.45+1.38 (kg),
and 68.60£7.48 (cm), respectively.

Table 1: Mean +SD of Age, Weight, and Length/Height of Study Population
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2018 2019 2020 2021 2022
Variable N=225 N=317 N=262 N=352 N=305 P
Mean SD Mean SD Mean SD Mean SD Mean SD
Age
1391 9.06 13.80 9.77 1342 856 13.06 7.78 13.16 7.36 0.683
(months)
Weight
(ka) 548 148 544 152 545 127 545 131 544 132 0.998
g
Length/
_ 68.48 8.14 6859 830 6862 6.84 6869 7.22 6855 6.93 0.998
Height
*ANOVA test.
Figure 1 shows that severe stunting 63.8% of the total severely wasted
was found in 42.5%, whereas severe children. Nearly one third of the
plus moderate stunting were seen in children were not stunted.

m<-3SD m<-2SD m=-2SD

51.6

43.5

Ln
© < e

o0 -l N
oo ~ <
no '\ o

2018 (225)2019 (317) 2020 (262) 2021 (352)2022 (305) TOTAL
(1.461)

22.4
23.6
1.3

Figure 1: Severe stunting, moderate stunting, and no stunting among severely wasted

children.

Based on age groups, 63.6% of the 24 months, among them 37.4% and
admitted severely wasted children 58.6% were also concurrently stunted
belonged to the age group 06-12 (moderate and severe), respectively as
months with more than 90% were 06- seen in Table2.

Table 2: Frequency of stunting among severely wasted children based on age
groups during the study period*
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2018 2019
N=225 N=317
<-2 >-2 Total <-2 >-2 Total

2020
N=262
<-2 >-2 Total

2021
N=352
<-2 >-2 Total

2022
N=305
<-2 >-2 Total

2018 - 2022
Total=1461
<-2 >-2 Total

Age
Groups
(mo.)

86 46 132 134 84 218 95 78 173 122 99 221 109 76 185 546 383 929

06-12
(38.2)(20.5) (58,7) (42.3)(26.5) (68.8) (36.2)(29.8) (66.1) (34.7)(28.1) (62.8) (35.8)(24.9) (60.7) (37.4)(26.2) (63.6)

5/ 18 75 48 25 73 53 19 72 83 28 111 69 38 107 310 128 438

13-24
(25.3)(8.0) (33.3) (15.1)(7.9) (23.0) (20.2)(7.2) (27.4) (23.6) (7.9) (31.5) (22.6)(12.5) (35.1) (21.2) (8.8) (30.0)

15 3 18 19 7 26 16 1 17 14 6 20 12 1 13 76 18 94

25-59
(6.7) (L3) (8.0) (6.0) (2.2) (8.2) (6.1) (0.4) (65) (4.0) (L7) (5.7) (3.9) (0.3) (42) (5.2) (L.2) (6.4)

158 67
Total
(70.2)(29.8)(100.0)(63.4)(36.6)(100.0)(62.6)(37.4)(100.0)(62.2)(37.8)(100.0)(62.3)(37.7)(100.0)(63.7)(36.2)(100.0)

225 201 116 317 164 98 262 219 133 352 190 115 305 932 529 1461

*Figures in parentheses are percentages

[ Discussion ]

Wasting and stunting both occur
when  nutrient  intakes  are
insufficient to meet the
requirements for growth and/or to
support the immune response to
infection. In addition, these two
forms of malnutrition are closely
related, often occur together in the
same population and often in the
same children, and are both
associated with increased mortality,
especially when both are present in
the same child [11].

The study findings during 2018-
2022 show that children were
having nearly similar means and
standard deviations of age, weight,
and length/height and 42.5% had
both severe stunting in addition to
severe wasting. A hospital-based
study in Egypt revealed that 13.8%
of children had concurrent wasting
and stunting [12].

In a related context, a cross-
sectional survey in Ethiopia found
that 4.7 % of children had
concurrent wasting and stunting
[13].

The high frequency of concurrent
wasting and stunting in the present
study might be attributed to the fact
that acute malnutrition, that is
estimated to be 2.2 million in
Yemen, was not addressed
appropriately at an early age, when
development occurs faster than at
any age, which predispose children
to develop stunting [14].

There is a global agreement on a
critical window, from conception
through the first 2 years of life,
within which 70% of stunting
occurs. Growth faltering that not
addressed during the window of
opportunity,  becomes largely
irreversible and the deficit continues
to deteriorate till the age of five due
to sustained exposure to unpleasant
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environmentally modifiable factors
related to

feeding, infections and
psychosocial care. [3,9,14-16].

The present study shows that more
than 90% of the severely wasted
children belonged to the age group
06-24 months which is higher than
finding of a hospital-based study in
Ethiopia (67%) [17].

Among this age group, concomitant
stunting were found in 58.6%,
which is much higher than the
frequency of stunting among
severely wasted 06-24 month old
children in a study included
hospitalized children in Nepal
(4.7%)[18] and a community-based
study done in Vellore, India
(14.1%) [19].

In the Yemeni context, malnutrition
in this age group mostly related to
improper complementary feeding
practice. According to SMART
surveys conducted in 2021, only
one in 10 children aged 6-23 months
in Yemen receives an adequate diet
in the complementary feeding
period, with only 12% receiving a
minimum acceptable diet. High
levels of poverty, spiraling food
prices, poor access to services, and
the constraints on the daily lives of
women, such as movement
restriction and challenges accessing

financial  services, all  present
challenges to following
recommended complementary

feeding practices. A lack of
knowledge on age-appropriate
behaviours and a lack of interaction
with children during meals have
also been highlighted as barriers to
appropriate practice [20].

Limitation:This is a hospital-based
study done in asingle TFC in Aden,
Yemen. In addition, because of its
retrospective nature and the limited

data generated from the SAM
registries, we cannot eliminate the
effects of confounding variables as
multiple factors contribute to
childhood stunting (child related,
maternal, household,
environmental and community
factors), therefore, caution is
advised in interpreting the findings
of this study.

[ Conclusion ]

The study findings provide
evidence of co-existence, early in
life, of stunting among severely
wasted children. Wasting and
stunting both need to be addressed
simultaneously to reduce associated
short- and long-term irreversible
consequences. Researchers, policy
makers, and nutrition program
implementers are required to
evaluate integrated approaches to
address wasting and stunting in
order to reduce child undernutrition.
Further studies have to be
conducted in other TFC in Yemen
including  evaluation of the
determinants of wasting and
stunting are recommended.

[ References ]

1. Dehghani SM, Javaherizadeh H,
Heydari M, Honar N, Ataollahi
M, llkhanipour H, et al.
Stunting, wasting, and mid
upper arm circumference status
among children admitted to
Nemazee Teaching Hospital.
Nutr Hosp 2018;35:33-7
http://dx.doi.org/10.20960/nh.1
143.

2. UNICEF. Eight vyears of
crushing conflict in Yemen
leave more than 11million

Yemeni Journal of Medical and Health Research

Vol.13 No (1&2) 2024


http://dx.doi.org/10.20960/nh.1143
http://dx.doi.org/10.20960/nh.1143
file:///C:/Users/Dr.Aida%20Alseddeq/Desktop/UNICEF.%20Eight%20years%20of%20crushing%20conflict%20in%20Yemen%20leave%20more%20than%2011%20%20Available%20from:%20https:/www.unicef.org%20›%20press-releases%20›%208-years-crushin
file:///C:/Users/Dr.Aida%20Alseddeq/Desktop/UNICEF.%20Eight%20years%20of%20crushing%20conflict%20in%20Yemen%20leave%20more%20than%2011%20%20Available%20from:%20https:/www.unicef.org%20›%20press-releases%20›%208-years-crushin
file:///C:/Users/Dr.Aida%20Alseddeq/Desktop/UNICEF.%20Eight%20years%20of%20crushing%20conflict%20in%20Yemen%20leave%20more%20than%2011%20%20Available%20from:%20https:/www.unicef.org%20›%20press-releases%20›%208-years-crushin

68 Aida H. Al-Sadeeq, Aidroos Z. Bukair, Al-Khader N. Laswar

children in need of humanitarian
assistance. [cited 2023 Sep 10].
Available from:
https://www.unicef.org/press-
releases/8-years-crushing-conflict-

yemen-leave-more-11-million-
children-need-humanitarian

. De Onis M, Branca F. Childhood
stunting: A global perspective.
Matern Child Nutr 2016;12 Suppl
1:12-26. https://doi.org/
10.1111/mcn.12231

. Mertens A, Benjamin-Chung J,
Colford JM, Hubbard AE, Laan
MJ, Coyle J, et al. Child wasting
and concurrent stunting in low-
and middle-income countries.
Nature 2023;62:558-85.
https://doi.org/10.1038/s41586-
023-06480-z

. Khara T, Mwangome M, Ngari M,
Dolan C. Children concurrently
wasted and stunted: a meta-
analysis of prevalence data of
children 6-59 months from 84
countries. Matern Child Nutr.
2018;14(2):e12516.
https://doi.org/10.1111/mcn.1251
6.

. Martorell R, Young MF. Patterns
of stunting and wasting: potential
explanatory factors. Adv Nutr.
2012;3(2):227-33.
https://doi.org/10.3945/an.111.00
1107.

. Fatima S, Manzoor I, Joya AM,
Arif S, Qayyum S. Stunting and
associated factors in children of
less than five years: A hospital-
based study. Pak J Med Sci.
2020;36(3): 581-5.
https://doi.org/10.12669/pjms.36.
3.1370.

. Schoenbuchner SM, Dolan C,
Mwangome M, Hall A, Richard
SA, Wells JC, et al. The
relationship between wasting and
stunting: a retrospective cohort
analysis of longitudinal data in

10.

11.

12.

13.

Gambian children from 1976 to
2016. Am J Clin  Nutr.
2019;110(2): 498-507.
https://doi.org/10.1093/ajcn/nqy3
26.

Prendergast AJ, Humphrey JH.
The stunting syndrome in
developing countries. Paediatr Int
Child Health 2014; 34(4):250-65.
https://

doi: 10.1179/2046905514Y.0000
000158

World Health Organization. WHO
child growth standards: methods
and development: length/height-
for-age, weight-for-age, weight-
for-length, weight-for-height and
body mass index-for-age. Geneva,

Switzerland: ~ World  Health
Organization; 2006.
Wasting-Stunting Technical

Interested Group (WaSt TIG),
Child wasting and stunting: Time
to overcome the separation. A
Briefing Note for policy makers
and programme implementers,
June 2018 [cited 2023 July 30].
Available from:
https://www.ennonline.net/attach
ments/2912/WaSt-policy-
brief.pdf

Emam EK, Nassar MF, Mohamed
MS, EL-Kholy H. Composite
index of anthropometric failure

burden among  hospitalized
pediatric patients. Med J Cairo
Univ  2022; 90(3):409-15.

https://doi.org/10.21608/mjcu.20
22.239593

Sahiledengle B, Agho KE,
Petrucka P, Kumie A, Beressa G,
Atlaw D, et al. Concurrent
wasting and stunting among
under- five children in the context
of Ethiopia: A generalized
mixed- effects modelling. Matern
Child  Nutr. 2023;19:e13483.
https://doi.org/10.1111/mcn.1348
3

Yemeni Journal of Medical and Health Research

Vol.13 No (1&2) 2024


file:///C:/Users/Dr.Aida%20Alseddeq/Desktop/UNICEF.%20Eight%20years%20of%20crushing%20conflict%20in%20Yemen%20leave%20more%20than%2011%20%20Available%20from:%20https:/www.unicef.org%20›%20press-releases%20›%208-years-crushin
file:///C:/Users/Dr.Aida%20Alseddeq/Desktop/UNICEF.%20Eight%20years%20of%20crushing%20conflict%20in%20Yemen%20leave%20more%20than%2011%20%20Available%20from:%20https:/www.unicef.org%20›%20press-releases%20›%208-years-crushin
file:///C:/Users/Dr.Aida%20Alseddeq/Desktop/UNICEF.%20Eight%20years%20of%20crushing%20conflict%20in%20Yemen%20leave%20more%20than%2011%20%20Available%20from:%20https:/www.unicef.org%20›%20press-releases%20›%208-years-crushin
file:///C:/Users/Dr.Aida%20Alseddeq/Desktop/UNICEF.%20Eight%20years%20of%20crushing%20conflict%20in%20Yemen%20leave%20more%20than%2011%20%20Available%20from:%20https:/www.unicef.org%20›%20press-releases%20›%208-years-crushin
https://www.unicef.org/press-releases/8-years-crushing-conflict-yemen-leave-more-11-million-children-need-humanitarian
https://www.unicef.org/press-releases/8-years-crushing-conflict-yemen-leave-more-11-million-children-need-humanitarian
https://www.unicef.org/press-releases/8-years-crushing-conflict-yemen-leave-more-11-million-children-need-humanitarian
https://www.unicef.org/press-releases/8-years-crushing-conflict-yemen-leave-more-11-million-children-need-humanitarian
https://doi.org/10.1111/mcn.12516
https://doi.org/10.1111/mcn.12516
https://doi.org/10.12669/pjms.36.3.1370
https://doi.org/10.12669/pjms.36.3.1370
https://doi.org/10.1093/ajcn/nqy326
https://doi.org/10.1093/ajcn/nqy326
https://doi.org/10.1179%2F2046905514Y.0000000158
https://doi.org/10.1179%2F2046905514Y.0000000158
http://dx.doi.org/10.21608/mjcu.2022.239593
http://dx.doi.org/10.21608/mjcu.2022.239593
https://doi.org/10.1111/mcn.13483
https://doi.org/10.1111/mcn.13483

69 Concurrent Wasting and Stunting among Under-5 Children

14.

15.

16.

17.

Thurstans S, Sessions N, Dolan C,
Sadler K, Cichon B, Isanaka S, et
al. The relationship between
wasting and stunting in young
children: A systematic review.
Matern Child Nutr.
2022;18:213246.
https://doi.org/10.1111/mcn.1324
6

Vilcins D, Sly PD, Jagals P.
Environmental  risk  factors
associated with child stunting: A
systematic  review of the
literature. Annals Global Health
2018; 84(4):551.
https://doi.org/10.9204/aogh.236
1.

Leroy JL, Ruel M, Habicht JP,
Frongillo EA. Linear growth
deficit continues to accumulate
beyond the first 1000 days in low-
and middle-income countries:
global evidence from 51 national
surveys. J Nutr.
2014;144(9):1460-6.
https://doi.org/10.3945/jn.114.19
1981

Gesese AA, Khot LD.
Determinants of acute
malnutrition among 6-59 months

18.

19.

20.

old children in public hospitals in

Gambella  town,  Southwest
Ethiopia: unmatched case-control
study. Front. Nutr.

2023;10:1212504. https://doi.org/
10.3389/fnut.2023.1212504

Inoue A, Dhoubhade BG, Shrestha
D, Raya GB, Hayashi Y, Shrestha
S, et al. Risk factors for wasting
among hospitalized children in
Nepal. Tropical Medicine and
Health 2022;50:68.
https://doi.org/10.1186/s41182-
022-00461-0

Koshy B, Srinivasan M, Murugan T
P, Bose A, Christudoss P, Mohan V
R, et al. Association between head
circumference at two years and
second and fifth year cognition.
BMC  pediatrics  2021;21:74.
https://
https://doi.org/10.1186/s12887-
021-02543-0

Emergency Nutrition Network.
Complementary Feeding in
Emergencies Special Section [cited
2023 Nov 15]. Available from:
https://www.ennonline.net » fex »
68 > cfespecialseries.

Yemeni Journal of Medical and Health Research

Vol.13 No (1&2) 2024


https://doi.org/
https://doi.org/
https://doi.org/10.3945/jn.114.191981
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&ved=2ahUKEwi0osP03LWDAxUT9wIHHV9uDRMQFnoECAoQAQ&url=https%3A%2F%2Fwww.ennonline.net%2Ffex%2F68%2Fcfespecialseries&usg=AOvVaw24wh_MDIaRRjqw7Z3pKQ4m&opi=89978449
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&ved=2ahUKEwi0osP03LWDAxUT9wIHHV9uDRMQFnoECAoQAQ&url=https%3A%2F%2Fwww.ennonline.net%2Ffex%2F68%2Fcfespecialseries&usg=AOvVaw24wh_MDIaRRjqw7Z3pKQ4m&opi=89978449

