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INTRODUCTION on

ABSTRACT

Introduction: Children with intellectual disability (ID) have higher probability of
experiencing poor health status due to their limited ability to understand and assess
information about nutrition and health. Malnutrition remains a significant health
problem as it is prevalent among both typically developing and disabled children.
This scoping review aims to discuss the prevalence of malnutrition among children
and adolescents with ID in Asian countries. Methods: The review was based on the
PRISMA-ScR method. A systematic electronic search was conducted using databases
namely PUBMED, Science Direct, Scopus, and Google Scholar for articles published
from 2006-2019, written in English and involved studies in Asian countries. Results:
A total of 255,100 article’s titles were identified and only 17 articles that met the
inclusion criteria were included for further analysis. The findings revealed that the
range of prevalence for underweight was 5.7%-76.3% and 28.9%-45.0% for stunting.
The prevalence estimated for overweight was 3.9%-46.6%, while obesity was 1.6%-
26.6%. The body mass index values ranged from 17.4%4.3kg/m?-23.0+6.3kg/m?.
There were several risk factors related to malnutrition such as co-morbidity factors,
behavioural factors, and parental factors. Conclusion: This review demonstrated
concern regarding the prevalence of malnutrition among children and adolescents
with ID, which is high in certain Asian countries. It was varied and thus difficult to
compare due to different reference standards and definitions used for malnutrition.
Establishing nutrition and health-related intervention programmes can help to
prevent further rise in the prevalence of malnutrition in this group.
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Intellectual

Intellectual disability (ID) is referred as
a condition characterised by impaired
intelligence and social functioning which
begins before adulthood and affects
normal development (WHO, 2020).
Based on the American Association
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and Developmental
Disabilities (AAIDD), intellectual
disability, which was previously known
as mental retardation, is defined
as “the presence of three coexisting
features, namely significant sub-average
intellectual functioning, deficits or
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impairments in adaptive skills, and
onset before 18 years of age” (Shea,
2012). The United Nations Children’s
Fund (UNICEF) (2018) estimated that
there are at least 93 million children
with disabilities in the world, and
this statistic could be higher due to
unreported data. UNICEF further stated
that 1 in 20 children aged 14 years or
younger lives with moderate to severe
disabilities. However, the data included
all types of disabilities, not differentiated
either by intellectual, physical or other
disabilities. A meta-analysis found that
the prevalence of ID among children and
adolescents was 1.83% and the female-
to-male ratio varied between 0.4 and 1.0
(Maulik et al., 2011). Recently, McKenzie
et al. (2016), who extended Maulik et
al. (2011)’s work, reported that the
prevalence of ID for all age groups was
estimated to be 0.05%-1.55%.

Some ID children would have co-
morbid conditions such as autism,
attention deficit disorder (ADHD),
Down syndrome, epilepsy, and anxiety
(Eisenhower, Baker, & Blacher, 2005;
Jauhari et al, 2012; Krause et al,
2016). They have a higher probability
of experiencing poor health status as
compared to those without ID due to their
limited ability to comprehend and assess
information about nutrition and health.
Hence, poor health status would expose
them to the risk of getting communicable
or non-communicable diseases as a
secondary health condition (Bellamy,
2016). Nutritional status is an important
indicator to determine the overall health
status and wellbeing of children and
adolescents with ID as these groups are
vulnerable to suffer from malnutrition
(under or over-nutrition).

The World Health Organization
(WHO) (2020) defines malnutrition as
“deficiencies, excesses, or imbalances
in a person’s intake of energy and/or
nutrients; referring to three groups of
conditions which are undernutrition,

macronutrient-related malnutrition,
and overweight/obesity”. Malnutrition in
this review will focus on undernutrition
(wasting, stunting, and underweight)
and overnutrition (overweight and
obesity). The Global Nutritional Report
(2020) reported a declining prevalence
in underweight from 39.5% in the year
2000 to 33.7% in the year 2016 among
children and adolescents (aged 5-19
years) in Asian countries. Meanwhile,
overweight and obesity among children
and adolescents showed a rising trend
from 2000-2016, with a prevalence
of 7.0%-17.3% and 1.7%-6.5%,
respectively. Even though the prevalence
of underweight has decreased, it remains
a problem because the decline is too
slow, while overweight and obesity is
rising rapidly.

Undernutrition among  children
and adolescents with ID may result
due to a lack in nutritious food intakes
following their dependency on feeding
and food preparation. This situation
might worsen when they lose weight due
to other risk factors such as multiple
health conditions, frequent infections,
as well as limited access to quality health
care. A systematic review reported that
disabled children are three times more
likely to be underweight and twice as
likely to have wasting and stunting as
compared to normal children (Hume-
nixon & Kuper, 2018). On the other
hand, several studies found that
children with disabilities had higher
prevalence of overweight and obesity
compared to children without disability
(Bandini et al.,, 2015; Ogwu, 2012).
A systematic review on overnutrition
revealed that adolescents with ID have
more risk of having overweight-obesity
(1.54 times) and obesity (1.80 times)
than typically developing adolescents
(Maiano et al., 2016). The possible risk
factors contributing to the rising level of
overweight and obesity among children
and adolescents with ID are age, gender,
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sedentary behaviour, higher intakes of
energy-dense foods, co-morbidities, and
genetic disorders (Krause et al, 2016;
Segal et al.,, 2016). Disabled children
who are obese will be vulnerable to
remain obese during adulthood and
are prone to get other health problems
such as diabetes, hypertension, and

cardiovascular disease (Raghi et al,
2016; Rimmer et al., 2010).
Thus, these evidences suggest

that malnutrition remains one of the
significant health problems among
children and adolescents as it is
not only prevalent among typically
developing children, but also among
disabled children. To our knowledge, no
published review article has explored
the existence of malnutrition among
ID children and adolescents in Asian
countries. Understanding the current
situation and trends on malnutrition
among Asian children and adolescents
with ID will provide useful information
to assist researchers and health
professionals in identifying priority
health programmes for the prevention
and care of this wvulnerable group.
This scoping review aims to review
the prevalence of malnutrition among
children and adolescents with ID in
Asian countries.

MATERIALS AND METHODS

Sources of information and search
strategy

The present study is a scoping review that
was designed based on the “Preferred
Reporting Items for Systematic reviews
and Meta-Analyses extension for Scoping
Reviews (PRISMA-ScR)” method (Tricco
et al, 2018). A systematic electronic
search was conducted wusing four
databases, namely PUBMED, Science
Direct, Scopus, and Google Scholar to
source for research papers published
from 2006-2019 that were written in
English. In addition, a hand search was

carried out using the reference lists of
relevant articles and previous literature
reviews on related topics. The keywords
that were used in the database machines
comprised of malnutrition, nutritional
status, underweight, obesity, overweight,
body weight status, body mass index,
children, adolescent, intellectual
disability, and mental retardation. The
search strategies included all possible
combinations of key search terms which
were: (a) (malnutrition) AND children OR
adolescent AND (intellectual disability
OR mental retardation), (b) (overweight
OR obesity OR underweight) AND
children OR adolescent AND (intellectual
disability OR mental retardation) (c)
body weight status AND children OR
adolescent AND (intellectual disability
OR mental retardation) and (d) body
mass index AND children OR adolescent
AND (intellectual disability OR mental
retardation).

Inclusion criteria

Research articles that met these specific
inclusion criteria were considered
eligible for this review. Firstly, the
study participants were presented with
ID. Studies based on mixed samples of
participants presented with multiple
disabilities were also considered eligible
if specific data regarding the prevalence
of underweight, overweight, or obesity
were available for children and/or
adolescents with ID. Secondly, the age
of the study participants had to be 19
years old and below, which consisted
of children and/or adolescents.
Studies on a single sample (children or
adolescents) or mixed samples (children
and adolescents) were considered
eligible if specific data on malnutrition
were available. Thirdly, this review
only included original research articles
of a cross-sectional study or survey
that were written by the researchers
who conducted the study. Lastly, only
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studies within 48 countries in the Asian
continent were included.

Study selection and data charting
The articles were selected based on
the PRISMA-ScR method (Tricco et al.,
2018). The study selection was based
on the objectives of the study which
focused on malnutrition of children and
adolescents with ID in Asian countries.
The researchers eliminated irrelevant
articles based on the inclusion and
exclusion criteria, as well as those that
did not answer the research questions.
The researchers screened the eligibility
of relevant articles separately, based
on the titles and retrieved relevant
abstracts. Abstracts that did not meet
the scope of the study were excluded.
Based on the eligible abstracts, copies of
the full articles were retrieved from the
databases by downloading the soft copies.
The researchers checked and revised
the full articles to determine whether
they appeared to answer the research
questions of the study to select the final
full articles for review. The results of the
article search were managed using the
Mendeley software and the extracted data
from the full articles were documented
in Microsoft Word. Data charting was
done independently by a researcher and
verified by the other two researchers.
General and specific information from
the selected studies were extracted
based on the inclusion criteria and
charted in a table which included
author(s), years of publication, country,
sample characteristics (sample size, age,
ID and co-morbidities), anthropometric
measures/ indices, reference standard/
classification criteria, and findings that
were relevant to the objectives of the
review.

Collating, summarising, and
reporting the results

The characteristics and findings of the
selected articles are presented in Table 1.

The results of the extracted data on the
prevalence of malnutrition were analysed
using descriptive statistics (percentage)
to provide summary characteristics
according to the scopes of malnutrition
research. Several limitations of the
studies were observed to determine the
research gap and usefulness for future
research in malnutrition.

RESULTS

Based on Figure 1, a total of 255,100
titles were identified through database
searching. Next, 94 abstracts were
included for the initial screening process,
after which duplicates were removed
and 40 were excluded due to several
reasons (i.e., population, age group, and
study design). The duplicated articles
were managed by recording, keeping
track, sorting the list, and checking
them wusing the Mendeley software.
Then, 34 full-text articles were assessed
for eligibility; 13 articles were excluded
due to non-Asian countries and four
because they were articles that were
reanalysed using data from the same
study. Finally, only 17 articles met the
inclusion criteria and were included in
the review for analysis (Table 1). This

Records identified through
database searching
(n=255,100)

l

Records after duplicates removed
(n=94)

l

Records excluded
(n=40)

Records screened
(n=74)

l

Full-text articles
excluded non-Asian
countries (n=13).
Duplicates removed
l (articles that were

Full-text articles
assessed for eligibility —»|
(n=34)

reanalysed using data

from the same study)
Studies included in (n=4)

qualitative synthesis
(n=17)

[ Included ][ Eligibility ][ Screening ][Identiﬁcation]

Figure 1. Flow chart of PRISMA-ScR method
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review uses the term “study” to refer to
these selected articles.

Geographic coverage, participants
and study design

The studies included in this review had
a mixture of both samples of children
and adolescents aged below 19 years,
with an age range of between 1-19 years
old. Four studies included samples of
children under 12 years (Kavitha, Singh,
& Chandraiah, 2019; Raina et al., 2016;
Sayin & Ilik, 2017; Sulton & Jajat,
2019), while the rest combined children
and adolescents. The sample size of
the participants ranged from 30-2,404
children and adolescents. Eight studies
included participants with various levels
of ID (mild, moderate, and severe), four
studies included participants with ID
and co-morbidities or other disabilities
(autism, attention deficit hyperactivity
disorder, epilepsy, Down Syndrome,
and developmental disabilities), while
five studies only mentioned participants
with ID (Table 1). The level of ID was
determined by using Wechsler IQ scores
of below 70 (mild= 55<ID<69, moderate=
40<ID<54, severe= 25<IQ<39, and
profound= 1Q<24) or obtained from
school records (Kavitha et al.,, 2019; Pan
et al., 2016; Sulton & Jajat, 2019). The
study participants were recruited from
various community settings such as
special education schools, households,
and rehabilitation centres. These 17
studies were conducted in South Asia
(Kavitha et al., 2019; Nassa & Bhatia,
2014; Pise, Pradhan, & Gharote, 2019;
Raina et al, 2016; Sanjay & Nadgir,
2013), Southeast Asia (Sulton & Jajat,
2019; Tamin et al, 2014), East Asia
(Choi et al., 2012; Frey & Chow, 2006;
Ha, Vann & Choi, 2010; Lin et al., 2010;
Pan et al., 2016; Wang et al., 2018), and
Southwestern Asia (Nogay, 2013; Sari et
al., 2016; Sari & Bahceci, 2012; Sayin
& Ilik, 2017). No study was found for
Central Asia and North Asia. The design

of these selected studies was cross-
sectional.

Measurements and reference
standards

Majority of the studies (n=15) employed
body mass index (BMI) to assess
underweight, overweight and obesity,
while only two studies used height-for-
age and weight-for-age to determine
stunting and wasting (Nogay, 2013;
Raina et al., 2016). Height and weight in
majority of the studies were measured
directly by the research team or obtained
through school health records or
measurements taken by clinicians (e.g.,
nurses and dietitians). These studies
used a variety of reference standards,
which included the International
Obesity Task Force (IOTF) reference (Pan
et al, 2016; Pise et al,, 2019; Sayin &
Ilik, 2017; Sulton & Jajat, 2019; Wang
et al,, 2018), Centers for Disease Control
(CDC) 2000 growth charts (Kavitha et
al.,, 2019; Nassa & Bhatia, 2014; Sanjay
& Nadgir, 2013) Taiwanese growth chart
(Pan et al., 2016), Korea Centers for
Disease Control and Prevention (KCDC)
reference (Choi et al.,, 2012; Ha et al,
2010), Turkish BMI percentile (Sari et
al., 2016; Sari & Bahceci, 2012), and
Waterlow’s classification (Raina et al.,
2016). Only four studies did not report
the reference standards that they had
used.

Prevalence of malnutrition

Based on Table 1, prevalences of
underweight, overweight and obesity
were reported in fifteen of the studies.
Two studies published on stunting
and wasting (Nogay, 2013; Raina et
al., 2016), while a study reported on
non-obese and obese subjects (Tamin
et al., 2014). Fifteen studies examined
nutritional status focusing on stunting,
wasting, underweight, overweight and
obesity as primary outcomes, while the
rest of the studies addressed them as
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secondary outcomes (Lin et al., 2010;
Sayin & Ilik, 2017). Meanwhile, ten
studies determined nutritional status/
malnutrition and its associated factors.
The prevalence of malnutrition varied
widely and could not be compared as
these studies used different reference
standards. The findings revealed
that the range for overall prevalence
of underweight was 5.7%-76.3%.
Meanwhile, the prevalence estimated
for overweight was 3.9%-46.6% and
obesity was 1.6%-26.6%. However, four
studies found none of their subjects/
respondents were obese (Ha et al., 2010;
Kavitha et al.,, 2019; Pise et al.,, 2019;
Raina et al., 2016). Two studies reported
that the prevalence of stunting was
45.0% in Indian children (Raina et al.,
2016) and 28.9% among children and
adolescents in Turkey (Nogay, 2013).
Meanwhile, only a study by Raina et al.
(2016) reported on wasting (7.7%). Six
studies reported that the value of BMI
ranged from 17.4+4.3 kg/m?-23.0+6.3
kg/m? (Frey & Chow, 2006; Ha et al,
2010; Pan et al., 2016; Pise et al., 2019;
Sari & Bahceci, 2012; Sulton & Jajat,
2019).

DISCUSSION

This scoping review identified seventeen
studies  published between 2006
and 2019 addressing research on
malnutrition focusing on underweight,
overweight and obesity among children
and adolescents with ID in Asian
countries (Table 1). Although substantial
information were available on childhood
underweight, overweight and obesity in
the general population, less is known
among this vulnerable group.

This review paper found that the
prevalences of underweight, overweight
and obesity among children and
adolescents with ID varied across the
studies. It was difficult to compare the
prevalences as the studies used different

reference standards and definitions for
malnutrition. The findings suggested that
the highest prevalence of undernutrition
was estimated in South Asia. Most of the
studies in South Asia were conducted in
India and they showed a high prevalence
of wasting, stunting, and underweight
as compared to the other studies in
different Asian countries. Sanjay &
Nadgir (2013) reported the highest
prevalence of underweight at 76.3%,
followed by 70.5% (Pise et al., 2019),
and 64.0% (Kavitha et al., 2019), while
Raina et al. (2016) estimated 45.0% for
stunting and 7.7% for wasting. According
to the Global Hunger Index (GHI) (2019),
the high rates of child undernutrition,
which include rates of child stunting
and wasting, were due to South Asia’s
higher GHI scores. The GHI Severity
Scale indicated that South Asia and
Africa’s South of the Sahara have serious
levels of hunger as both continents
have the highest regional 2019 GHI
scores in the world. Several studies in
South Asian countries suggested that
lower socio-economic status (SES), poor
dietary intakes, and food insecurity
become potential determinants related
to undernutrition among children
(Chowdhury et al, 2018; Kim et al.,
2017). However, these findings could
not be generalised to all countries in
South Asia, as the selected studies were
only conducted in India. Meanwhile, the
findings in Southwest Asia estimated
the lowest prevalence of underweight at
8.0% (Sayin & llik, 2017) and 5.7% (Sari
etal., 2016); yet these findings only came
from one country, which was Turkey.
Although most studies did not identify
the socio-economic stratification, an
overall greater prevalence of underweight
was reported among rural and low SES
children and adolescents.

Besides, the findings estimated that
the highest prevalence of overweight
was 46.6% in South Korea, with no
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prevalence of obesity (Ha et al., 2010).
Interestingly, the researchers suggested
that the prevalence of overweight among
ID children in their study was almost
five times higher than the prevalence
of overweight among children in the
general population in South Korea. Ha
et al. (2010) referred to KCDC (2007)
for BMI classification and the sample
was only restricted to children with ID,
excluding those with chronic diseases
and/or genetic syndromes, co-occurring
conditions such as autism, diabetes,
congenital heart disease, and cerebral
palsy. Meanwhile, the highest prevalence
of obesity was observed in studies from
Indonesia and Turkey, which were 26.6%
(Sulton & Jajat, 2019) and 26.3% (Sari
& Bahceci, 2012), respectively. However,
both studies only involved a small sample
size of children and adolescents with
mild ID, thus did not demographically
reflect the overall population in Asia.
Future research may need to use larger
sample sizes of children and adolescents
with ID of all levels in Asia.

The prevalences of underweight,
overweight and obesity were inconsistent
and varied according to the classification
of BMI used. We observed that the
prevalence of underweight using the
CDC 2000 growth chart classification
ranged from 15.0%-76.3%, which was
higher than studies that used the IOTF
classification  (8.0%-13.4%), KCDC
classification (11.7%-14.3%), and
Turkish children growth chart (5.7%-
18.4%). However, the range of overweight
and obesity prevalence using the CDC
2000 growth chart classification was
lower than the other classifications
(1.6%-2.7%). The IOTF showed a slightly
higher prevalence of obesity ranging from
9.2%-26.6%. Since many countries have
their own population-specific threshold
for determining BMI, a direct comparison
between reference standards was invalid
due to different cut-off points used

in each classification. The differences
between BMI classifications would affect
the accuracy and precision of the tool
to assess malnutrition. However, BMI
is one of the most feasible methods to
evaluate body composition in individuals
with ID as it shows good agreement with
dual-energy X-ray absorptiometry (DXA)
results (Casey, 2013). Even though
BMI is simple, quick and provides
straightforward results, we still need to
be cautious as it measures fat-free mass
and body fat as one value (Nuttall, 2015).

Besides the prevalence of
malnutrition, this review also observed
ten studies that investigated the factors
contributing to malnutrition among
children and adolescents with ID in
Asia. The risk factors included co-
morbidity factors, behavioural factors,
and parental factors. Co-morbid factors
such as high blood pressure, anaemia,
genetic disorder, physical disability, and
level of ID were found to be significantly
related with malnutrition. Sari & Bahceci
(2012) found the presence of high blood
pressure (20.1%) among ID adolescents
in Turkey and it was associated with BMI.
This finding was consistent among ID
adolescents in Taiwan as they reported
that the prevalence of hypertension
(11.7%) was significantly higher than
the general population of the same age,
and it was associated with BMI (Lin et
al.,, 2010). Overweight and obesity with a
combination of factors such as genetics,
unhealthy diet and lifestyles were major
risks for hypertension, diabetes and
other morbidities (Jiang et al., 2016;
Raghi et al,, 2016). Besides that, Pan
et al. (2016) reported that ID children
with genetic disorders (Down syndrome)
and physical disability appeared to have
higher risks of being overweight and
obese. Several researches suggested that
Down syndrome, which has different
characteristics than normal people such
as short stature, thyroid problems, and
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a lower metabolic rate contributes to
overweight (Bertapelli et al., 2016; Selvi
et al., 2017). Meanwhile, two studies
in India revealed that those who were
highly intellectually disabled were
malnourished (Nassa & Bhatia, 2014;
Raina et al, 2016). These co-morbid
conditions may increase functional
limitations, which further threatens
their ability to live independently.

The other risk factor identified was
behavioural factors. Wang et al. (2018)
studied on behavioural factors and
reported shorter sleep duration, longer
sedentary activities, higher intakes of
energy-dense foods, and consumption of
meats, fish, and eggs were risk factors
for overweight and obesity among
ID children in Hong Kong. Children
who spent more time on sedentary
activities and being physically inactive
had reduced energy expenditure as
they may be doing activities such as
snacking while watching television.
Children with ID face many barriers to
participate in physical activity due to
a lack of resources, opportunities, and
psychological support (Ha et al.,, 2010).
Furthermore, higher energy intake and
unhealthy eating habits call for parental
attempts to help these children to modify
their unhealthy lifestyles. However, this
review only found one study which
explored on behavioural factors. Thus,
more future research needs to be
conducted, especially among ID children
and adolescents in Asia.

Lastly, parental factors such as
parenting practices, maternal body
weight, and parent’s perception were
found to be risk factors of overweight
and obesity (Ha et al., 2010; Wang et al.,
2018). For example, Wang et al. (2018)
stated that parental practice on pressure
to eat more was negatively associated
with overweight and obesity, and this
was consistent with the findings among
typically developing children (Gregory,

Paxton, & Brozovic, 2010; Wehrly et al.,
2014). Parents pressuring children to
eat more would cause less enjoyment
of eating (Webber et al, 2010), food
avoidance (Powell, Farrow, & Meyer,
2011), negative feeding experience, and
decreased consumption of certain foods
which would affect a child’s weight
(Galloway et al., 2006). Furthermore,
children may have a higher likelihood
of being overweight and obese if their
mothers were overweight and obese
because parents would influence
children’s eating habits. Thus, it is
helpful to assess parental factors
because family provides the strongest
moral support and parental involvement
in the intervention will help to prevent or
overcome malnutrition.

This review has some limitations.
This scoping review is different from
systematic review because it does
not assess the quality of the selected
studies. There is a possibility that
the prevalence of malnutrition might
be under- or overestimated due to
methodological constraints. The limited
number of studies meeting the inclusion
and exclusion criteria and the variation
of sample sizes, participants criteria,
different reference standards, and
geographical areas caused difficulty in
generalising the findings. Besides, some
information on malnutrition might be
missing due to unpublished studies that
were not available online.

CONCLUSION

In conclusion, this review demonstrated
concern regarding the prevalence of
malnutrition among children and
adolescents with ID in Asian countries.
The prevalence of underweight was
high, especially in low SES countries
such as India. Besides, the prevalence of
overweight and obesity was also high in
certain countries such as Indonesia and
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Korea as compared to other countries
in Asia. This review also found several
risk factors related to malnutrition such
as co-morbidity factors, behavioural
factors, and parental factors. Many
potential risk factors of malnutrition
such as genetic disorder, level of ID,
sedentary behaviours, dietary intake,
and parenting practices are understudied
in this population and deserve further
investigation. Early detection on the
prevalence of malnutrition and its
associated factors would help to address
the problem thoroughly in order to
prevent further rise in prevalence.
Although malnutrition is an underlying
health condition in some people, it can
significantly impact patient’s health
outcomes and cost if they do not receive
proper treatment. This review found
evidence that children and adolescents
with ID are vulnerable groups for
malnutrition in Asian countries. Hence,
future studies should further investigate
the understudied potential risk factors
of malnutrition in order to assist in
developing comprehensive nutrition
intervention programmes and inclusive
public health systems to combat this
problem in this vulnerable population.
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