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ABSTRACT
Background: Ineffectiveness of nutritional programs directed toward children with special care needs and studies
on risk factors for malnutrition among those children in Iraq are absent although increased clinical reports of
malnourished disabled children. This study aimed to find out the disability types associated with malnourishment in
addition to identifying the disabled children characteristics related to malnutrition. Methods: Present study was a
cross sectional study conducted in Nine Governmental Institutes in Baghdad city through the period from March 01,
2016 to November 30, 2016 on 413 children with disability of deafness, blindness, Down’s syndrome, and autism.
Results: The anthropometric means were significantly higher among children with mental disability (p<0.001),
especially among children with Down’s syndrome (p<0.001). Monthly income and educational status of children
mothers were significantly risk factors of malnutrition of children with special care needs (p<0.001). Conclusion:
Malnutrition of children with special care is commonly affected by type of disability.
Keywords: Children with special care needs, Malnutrition, Disability type
INTRODUCTION
The child malnutrition represented the common public health disaster in developing countries. Worldwide, 165
million children were stunted, 99 million children were underweight and 51 million children were wasting at year
2012 with death of 3.1 million less than five years children every year [1]. The disability of children is defined as
an interaction between health conditions with the environmental and personal factors [2]. The disability is classified
into three levels; disability of body function, restriction of activity and limitation of participation [3]. Children with
special needs identified as ‘children who require special social support’; this reflects the reality that these children
have the fewest opportunities to develop and maintain age-appropriate levels of physical, intellectual, emotional, and
social development without additional social services. Special needs can be physical, developmental, behavioral, or
emotional [4].
Unfortunately, those children are weakest members of community [5]. The number of children (0-14 years) with
moderate or severe disabilities was 93 million, while number of same age children with severe disabilities was 13
million [6]. It was estimated that children with disabilities (<18 years) was about 200 million [7] with high proportion
of those children in developing countries [8].
The relationship between malnutrition and disability is complex. Nowadays, rare policies and programs directed for
children are combining both malnutrition and disability, however, there is a rising awareness of linkage between
two [9]. The malnutrition in gestational period, infancy and childhood is the common risk factor of development
abnormalities and physical, sensory, and intellectual disabilities. Some nutrients deficiency during pregnancy can
lead to impairment of infant development [10]. Many authors revealed that underweight and stunted growth among
malnourished infants and children is more likely to be at high risk of disability [11-13]. Although many nutritional
program strategies are preventive also for disabilities, children with special care needs are at high risk of malnutrition.
Those children with disabilities and as result of malnourishment would suffer from secondary malnutrition entities
or death from severe acute malnutrition. Children with special care needs are at higher risk of malnutrition, stunting,
and wasting [14].
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Factors affecting nutritional status of children with special needs are either leading to underweight which are related
to cognitive, sensory, and physical limitations or leading to overweight and obesity which are related to sedentary
lifestyle, increased attention, and social activities withdrawal [11].
In Iraq according to the Ministry of Labour and Social Affairs in 2016 there is 3741 documented children with mental
and physical disability, 54.8% physical disability, 45.2% mental disability, in Baghdad the percentage of mental
disability is 0.4%, and physical disability is 0.5%, this is according to verbal information taken from department
responsible on the care of children with special needs in the ministry [15]. Ineffectiveness of nutritional programs
directed toward children with special care needs and studies on risk factors for malnutrition among those children in
Iraq are absent although increased clinical reports of malnourished disabled children.
Aim of the Study
To find out the disability types associated with malnourishment in addition to identifying the disabled children
characteristics related to malnutrition.
METHODS
Study Design and Settings
This study was a descriptive cross-sectional study conducted for children with special needs which include sensory
disability (deafness, blindness) and mental disability (Down’s syndrome and autism) in Nine Governmental Institutes
in Baghdad city (Al-Ragaa, Al-Aamal, Al-Kadesia, Al-Rawabi and Al-Wafaa, Al-Khamaeel, Al-Izdehar, A-Inaya
institutes) between March 01, 2016 to November 30, 2016.
Study Participants
All children with deafness, blindness, Down’s syndrome, and autism who were studying in these special institutes
were selected for this study. Exclusion criteria were children age less than 5 years and more than 15 years, deteriorated
health and conjunction with other disability type. The total number of children with special care who were eligible in
this study was 413.
Data Collection
The data was collected by researcher by reviewing of files of children with special care in institutes age, gender,
family monthly income and education of parents. The weight and height of children were measured by workers in
institute under supervision of the researcher. Weight was measured by using flat digital floor scale (SECA), weight
measurements were taken in light clothing; shoes, trainers, jackets were removed. Weight recorded to the nearest 0.1
kg. To minimize errors in measurements, the weighing scales were checked regularly to ensure that the unloaded scale
registered zero.
Height was measured by using wall-mounted stadiometer (SECA-208), height measurements were taken with light
clothes; shoes, thick socks, trainers, jackets were removed, the child looks forward and stand-up straight with head,
buttocks, shoulder blades and heels together touching the wall. Then height recorded to the nearest 0.1 cm. Z-scores
were calculated for height-for-age (ZHA), weight-for-age (ZWA) and body mass index (BMI)-for-age (ZBMIA) by
WHO Anthro Plus Software Z-scores of less than -2 for ZHA, and ZBMIA were indicative of stunting and thinning
respectively, while score less than -3 were indicated sever stunting, severe thinning respectively. Scores of higher than
+1, +2 were indicative of overweight and obesity respectively by ZBMIA. Z-score for weight-for-age (ZWA) limited
to 6-10 years children, if ZWA less than -2 indicate underweight, less than -3 indicates sever underweight, Z score
more than +1, +2 were indicated overweight and obesity respectively, because of small sample size the underweight
was gathered with severe underweight and overweight was gathered with obesity [16].
Monthly income and the parent education were divided into three parts: The income divided to: low income <500,000
ID, Middle income 500,000-1000000 ID, Good income >1000000 ID. The education level of parent divided into 3
parts: - Primary School-Secondary school- University and higher study.
Ethical Considerations
Ethical permission was taken from Ethical Committee of Al-Kindy Medical College and administrations of Disability
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Institutes. Oral consent was taken from children parents by phone before participation in the study. The researcher
made referral for malnourished children to pediatric center for management with special advice to parents.
Statistical Analysis
All the data were entered analyzed by using statistical package of social sciences software program. The results were
categorized in contingency table. Paired t-test was used to compare between two means of both groups (sensory and
mental). One-way ANOVA analysis was used to compare between means of three study groups while Chi-square test
was used to compare between categorical variables of adverse effects. Level of significance was set as ˂0.05.
RESULTS
The present study included 413 children with special needs with age range (6-15 years) and predominance of male
gender (male to female ratio 1.5:1). Sensory disability type was significantly more prevalent among younger age
children while the mental disability was significantly more common among older age children (p=0.005). There was
a highly significant association between mental disability type and male gender (p<0.001) (Table 1).
Table 1 Demographic characteristics of children according to disability type (total no= 413)
Variables

Sensory

Mental

P-value $

Age
6-10 years

199 (65.2)

52 (48.1)

11-15 years

106 (34.8)

56 (51.9)

Male

175 (57.4)

75 (69.4)

Female

130 (42.6)

33 (30.6)

0.006*

Gender
<0.001**

Chi-square test; * Significant; ** Highly significant

$

Means of height, weight, and BMI of children with mental disability type were significantly higher than those
of children with sensory type disability (p=0.02, p<0.001, p<0.001, respectively). The Z-score mean of children
with special needs was significantly higher among children with mental disability (p<0.001). The mid upper arm
circumference (MUAC), biceps skin fold thickness (BSFTh) and triceps skin fold thickness (TSFTh) means were
significantly higher among children with mental disability (p<0.001) (Table 2).
Table 2 Distribution of children anthropometric measurements according to disability type (total no=413)
Anthropometrics
Height (cm)

$

Disability types
Sensory (Mean ± SD)
Mental (Mean ± SD)
133.7 ± 14.8
137.4 ± 14.5

P-value $
0.02 *

Weight (Kg)

33.6 ± 13.5

40.1 ± 15.6

<0.001 **

BMI (Kg/m2)

18.1 ± 4.1

20.7 ± 5.6

<0.001 **

Z score (BMI/age)

2.3 ± 1

2.6 ± 0.6

<0.001 **

MUAC (mm)

20.3 ± 4

22.7 ± 4.9

<0.001 **

BSFTh (mm)

8.1 ± 4.5

10.5 ± 5.7

<0.001 **

TSFTh (mm)

12.8 ± 6.6

16 ± 8.5

<0.001 **

Independent sample t-test; * Significant; ** Highly significant

Studying disability subtypes revealed that means height was significantly higher among children with autism and
significantly lower among children with blindness (p<0.001). The weight and BMI means were significantly higher
among children with Down syndrome while these means were significantly lower among children with blindness
(p<0.001). For Z-score, it was significantly higher for children with Down syndrome (p<0.001). MUAC, BSFTh and
TSFTh means were also increased among children with Down syndrome and decreased for children with blindness
(p<0.001) (Table 3).
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Table 3 Distribution of children anthropometric measurements according to disability subtype (total no=413)
Disability subtypes
Deafness (Mean ± SD) Blindness (Mean ± SD) Down (Mean ± SD) Autism (Mean ± SD)
Height (cm)
135.2 ± 15.5
129.4 ± 11.7
132.3 ± 11.3
141.9 ± 11.3
Weight (Kg)
35.6 ± 14.4
28 ± 8.2
40.3 ± 17.9
39.9 ± 13.4
BMI (Kg/m2)
18.7 ± 4.3
16.4 ± 2.7
22.1 ± 6.3
19.4 ± 4.5
Z score (BMI/age)
2.5 ± 0.7
2.1 ± 1
2.8 ± 0.7
2.4 ± 1
MUAC (mm)
20.7 ± 4.3
19.2 ± 2.9
23.5 ± 5.5
22.1 ± 4.2
BSFTh (mm)
8.4 ± 4.8
7.1 ± 3.3
10.6 ± 6.1
10.4 ± 5.3
TSFTh (mm)
13.4 ± 6.9
11.1 ± 5
17.1 ± 9.8
15 ± 6.9
$
One-way ANOVA analysis; ** Highly significant
Anthropometrics

P-value $
<0.001**
<0.001 **
<0.001 **
<0.001 **
<0.001 **
<0.001 **
<0.001 **

No significant relationship was observed between demographic characteristics of children with special needs (age and
gender) and their nutritional status (Table 4).
Table 4 Distribution of children’s demographic characteristics according BMI/age categories (total no=413)
Variables

Normal (No. (%))

6-10 years
11-15 years

36 (52.2)
33 (47.8)

Male
Female
*Chi-square test; # Not significant

Age

Malnourished (No. (%))

P-value*

215 (62.5)
129 (37.5)

0.1 #

206 (59.9)
138 (40.1)

0.5 #

Gender

44 (63.8)
25 (36.2)

A highly significant association was observed between disabled children with low income families (<500,000 ID)
and malnourishment (p<0.001). There was a highly significant association between children of maternal primary
educational status and malnourishment (p<0.001). Fathers’ educational level of children with special needs had no
significant effect on their nutritional status (p=0.05) (Table 5).
Table 5 Distribution of children’s social characteristics according BMI/age categories (total no=413)
Variable
<500,000 ID
500,000-1000,000 ID
>1000,000 ID
Primary
Secondary
University/Institute
Primary
Secondary
University/Institute

Normal No (%)
Malnourished No. (%)
Monthly income
6 (8.7)
212 (61.6)
14 (20.3)
94 (27.3)
49 (71.0)
38 (11.1)
Mother educational level
3 (4.4)
227 (66.0)
18 (26.1)
88 (25.6.6)
48 (69.5)
29 (8.4)
Father educational level
36 (52.2)
156 (45.4)
10 (14.5)
58 (16.8)
23 (33.3)
130 (37.8)
*Chi-square test; ID: Iraqi dinar

P-value*

<0.001

<0.001

0.5

DISCUSSION
World Health Organization stated that although high developmental hazards, the children with special care needs are
always neglected in national health programs [17]. Incomplete legislations and policies, poor attitudes, weak health
services and inaccessible environments are the main obstacles facing the children with special care needs and their
families [18].
Studying the relationship between disability types and demographic characteristics of children with special needs in
present study revealed that mental disability was significantly common among older age male children with special
needs. This finding is similar to results of previous studies conducted in Iraq and multiple European countries [19,20].
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The anthropometric measurements of studied children with special care were significantly higher among children
with mental disability. This is consistent with reports of review study by Reinehr, et al. [21] which detected higher
obesity and overweight prevalence among children with mental disability. Many authors from different countries
had shown the relationship between mental development delay among children and obesity [22-24]. The connection
between psychopathology and weight was completely established among adults [25] but with less extent for children
[26]. Disability types with different medications [27], sleeping problems [28], nutritional problems [29], low physical
activity [30] and socioeconomic status [31] might be regarded as risk factors for increased BMI of children with
special care.
Current study found significantly higher anthropometric measurements especially BMI, MUAC, BSFTh and TSFTh
among children with Down syndrome. This finding coincides with results of Basil, et al. [32] study in USA which
reported that children with Down syndrome are always at risk of obesity and high risk of obstructive sleep apnea
syndrome. It was found that children with Down syndrome had lipid profile abnormalities make them more vulnerable
for obesity [33]. Special recommended strategies are required for children with Down syndrome to eliminate bad
physiological and psychological sequels of obesity among children with Down syndrome [34]. Lower anthropometric
indices in present study were significantly observed among blind children. Groce, et al. [35] suggested that disability
among children is the leading reason of malnutrition and the effect is varied according to disability type, environmental
factors and health services provided. However, previous study carried out in Turkey reported high obesity prevalence
among children with blindness [36].
Low monthly income of children with special care family in this study was significantly associated with malnutrition
of those children (p<0.001). This is similar to results of Hendricks, et al. [37] study in USA which suggested that
malnutrition of disabled children was high among low income and violence families. In Baghdad, it was proved that
malnutrition among all children was significantly related to living in unsafe and poor neighborhood, but it documented
no effect of parental educational level and employment on nutritional status of children [38]. In our study, low
educational level of mothers was significantly associated with malnutrition of children with special care (p<0.001).
Consistently, Kuper, et al. [39] study in UK revealed that low educational status of disabled children caregiver was
significantly related to nutritional status of those children. Many studies regarded the economic class of the family as
independent risk factor for malnutrition among healthy children [40,41].
The main limitations in our study were failure in assessment of temporal relationship as this study was cross sectional,
inability to generalize the findings on Iraqi population and poor institute administrations compliance.
CONCLUSION
Malnutrition of children with special care is commonly affected by type of disability; children with Down syndrome
are more vulnerable to overweight and obesity. Incomes of family and educational level of mother have strong effect
on nutritional status of children with special care.
Recommendations
It is recommended to support the national nutritional programs of all children with special focusing on nutritional
programs of children with special care in collaboration with Ministry of Labor and Social Affairs.
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