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Abstract

This research focuses on the children with Down’s syndrome (DS) and how their
dietary habits impact their health. The most important aspect of health of these children
is the ever-growing rate of obesity prevalent in them and this study seek answers to the
question: Are dietary choices of children with Down’s syndrome the main perpetrator
for overweight and obesity in them? The research took into account 46 students of The
Rising Institute and Welfare Society who are suffering from DS between the ages of 6
and 15 years by using non-probability purposive and convenient sampling techniques.
The subjects were assessed on their anthropometric measurements like height, weight,
Body Mass Index (BMI) and Basal Energy Expenditure (BEE) which was all collected
using appropriate tools and formulas. The main task of dietary assessment was done
using a 24 Hour Recall and a Food Frequency Questionnaire (FFQ) from the parents/
guardians of the subjects. The results obtained were interpreted and analyzed using
SPSS software by applying a Pearson correlation test between the BMI and total
energy intake of the subjects. The results obtained were according to the proposed
hypothesis and depicted that food choices and energy intake are one of the main reason
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for prevalence of obesity in children with DS.

Introduction

Down’s syndrome is a condition that is characterized by mental
and growth retardation associated with genetic anomalies, it affects
approximately one in 800 live births globally by Aitken & Spencer,
whereas the incidence of Down’s syndrome in Pakistan is one in
700 live births by Jamil. There are three types of Down syndrome
called Trisomy 21, Translocation and Mosaicism all of which differ
in the person’s mental ability but have the same characteristics i.e.
short stature, broad facial profile, hyper-flexibility, enlarged tongue
and obesity. Children with Down’s syndrome are more likely to suffer
from obesity and overweight. According to a study, 50% children
suffering from Down’s syndrome are obese or at a risk of developing
obesity in the later years of their life by O’Brien. This alarming rate
of obesity development in these children is due to a number of causes
like genetics, environmental, social and most importantly dietary.!-

The diet is the main determinant of the weight and health of a child,
be it a normal one or a special one. The dietary practices exhibited by
children with Down’s syndrome are the key to finding out the pattern
of obesity development in them. This study will throw light on the
dietary practices observed and the development of obesity in the
children with Down’s syndrome so a relationship can be established
between the two variables. Nutritional assessment of the children will
be done taking into account the anthropometrics and energy intake
in order to understand the connection between the food intake and
obesity development in these children. The pattern of obesity is in turn
important, so that weight management therapies can be conducted
carlier in life to prevent obesity. This research will help to adjust the
dietary requirements of children with Down’s syndrome, keeping
their nutritional and physiological needs in mind, and will also open
doors to other studies about special children which will aid parents
understand and fulfill the needs of their children in a better way.

Dietary patterns of children with down’s syndrome

Down’s syndrome stricken children need a specific diet and
nutrient composition to meet their dietary requirements just like

ordinary children by Thompson. Their needs are met and addressed
by the kind of food they consume, its nutrient composition, frequency
of consumption and amount in which it is consumed. The children
with Down’s syndrome most often have some problems related
to the intake, digestion or absorption of food, making their dietary
habits even more crucial than normal children by Franco. Diabetes
is a usual disease that almost all children with Down’s syndrome
suffer from after a certain age. Infants with Down syndrome suffer
from constipation which is the result of irregular muscle tone and
they also have structural abnormalities of the gut which again need
surgical interventions. Conditions like these require supervised diet
restrictions and recommendations. According to Irish Nutrition,
Dietetics Institution, these children must be given additional care by
a dietitian to address all the problems and prompt regular growth and
development by Calder.

Feeding patterns in children with down’s syndrome

Children especially infants and toddlers with Down’s syndrome
suffer from a number of drinking and feeding difficulties. They
usually arise due to certain characteristic features common to Down’s
syndrome patients like an abnormally tiny oral cavity, the presence of
decreased muscle tone around the muscles of face and a large tongue
as a result of high curved palate by Silva. The delay in the tooth
development and mouth breathing due to narrow nasal passages result
in uncoordinated sucking abilities, irregular swallowing capabilities
and difficulty in breathing during feeding. All of these factors can
impact on how a child develops efficient oral and feeding skills by
Hurson. These disabilities again vary with each individual depending
upon the severity of disease as some mothers find it impossible to
breastfeed their children or introduce weaning while others have no
issues at all. Habitually, weaning or solid food introduction is often
delayed in these children when compared to healthy children by Hart.
Another feeding problem experienced by Down’s syndrome patients
is that they suffer from neo-phobia regarding foods that is, inability
or fear of trying out new foods due to enhanced oral sensitivities by
Dolan.” "
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Obesity in children with down’s syndrome

A more current apprehension for children suffering from
Down syndrome is their propensity to develop obesity in later life.
Approximately 17.1% of children in the U.S. are obese by Ogden.
Some research suggests the number of children with Down syndrome
who are obese approximates national trends by Cohen. However,
the rate of obesity may be much higher than the general population;
another study stated that up to 30% to 50% of children with Down
syndrome are obese by Harris. Fonesca, found children with Down
syndrome had an increased risk for developing Type 2 diabetes mellitus
due to their propensity for obesity and large amounts of abdominal
fat stores by Fonesca. One of the important factor that contributes in
the development of obesity in these children is their lifestyle choices
and dietary habits. The foods they choose to eat every day play
a pivotal role in the growth as well as the trending obesity among
them. The growth spurt of adolescents and children born with Down’s
syndrome is different, rather slow than the other people. Adolescents
and adults with Down syndrome tend to be shorter than their peers,
and have a lower resting metabolic rate of 10-15% than the general
population which further predisposes to weight gain by Kuperminc.
Irish Nutrition and Dietetics Institution recommend that a sensible
approach to eating and regular exercise will help to encourage a
healthy lifestyle and prevent weight gain in childhood and later life by
Wheeler. Using the Food Pyramid as a guide to healthy food choices,
choosing appropriate food portions sizes, avoiding excessive amounts
of high fat and high sugar foods will help maintain a healthy weight.
Referral for dietetic intervention may be necessary for guidance with
weight loss by Wills.

Methodology

The study design for this research is correlative as the research
takes into account BMI of the subjects and correlates it to their total
energy intake. The universe of the study is children with DS and
sample included 46 children between the ages of 6 to 15 years enrolled
in Rising Sun Institution and Welfare Society for Special Children,
Pakistan at the time of research. Convenient and purposive sampling
techniques were used, as a school for special children was chosen and
all the enrolled students with DS were taken as subjects.

Data collection

Data collection was a two-step process; the first step involved the
collection of anthropometric data like weight, height and age which
are important for the proper analysis of Basal Energy Estimate (BEE)
of each subject in order to estimate their daily caloric requirement.
The BEE was estimated by using Harris-Benedict Equation for males
and females. Weight and height are also necessary for determining
the Body Mass Index (BMI) of the subject which further helps
in determining their nutritional status and obesity. The BMI was
calculated by using Quetelet’s formula for Body Mass Index i.e.
weight in kilograms divided by height in meters squared. The second
step of data collection revolved around recording the dietary habits
and food choices of the subjects. The dietary intake of the subjects
is essential for the evaluation of food consumption of the subjects.
This research used a validated Food Frequency Questionnaire (FFQ)
provided by Fred Hutchison Research Center, modified on the basis
of serving size and food groups to serve the purpose of this research.
The dietary intake of subjects was collected by using 24 hour recall,
which calculated total daily energy intake made by the subjects. The
food intake was reported by the parents/guardians, as the subjects
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were either non-verbal or too naive to answer correctly. The 24 hour
recall was interpreted by using serving sizes, food groups and total
energy intake (BEE) of the subjects for the interpretation of data of
this research.

Data analysis

IBM SPSS Statistics 21 was used for the analysis of data for the
research. The relationship between BMI and total energy intake was
found using Pearson Correlation test on SPSS.!>18

Results

Percentage BMI of subjects depicted that more than 50% of the
subjects were suffering from obesity.

The statistical data of the intake of different food groups like
cereals, fruits, vegetables, meat, dairy and fat calculated from the 24
Hour Recall of the subjects is presented below which portrays that
among 46 subjects 10.8% consume fat below recommended intake
23.9% consume fat according to recommended intake and 65.2%
consume fat above recommended.

The below Figure 1 shows the mean BMI and BEE which is
30.26+1.99 and 1090+177.93 respectively. The Table 1 also depicts
the correlation between BMI and total energy intake of the subjects.
The p value of Pearson Correlation test came out to be 0.006 which
is smaller than 0.05 and signifies that energy intake and obesity are
dependent on each other.

Table | Correlation between BMI and total energy intake

Variable n Mean +S.D. Pearson r value P value
BMI 46 30.26 1.99 - -
Total
Energy 46 1090.61 177.93 - -
Intake
(BEE)
BMI and
Total 46 - - 0.401 0.006
Energy
Intake
Body Mass Index
60.00% 51%
40.00% 26.50%
20.00% 12.20%
4.10%
0.00% L_Bn B B
BMI
m Underweight mNormal mOverweight mObese

Figure | Percentage BMI.
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Conclusion

The BMI of the subjects correlated with the overall consumption
of energy. The p-value of the test came out to be less than 0.05
(level of significance) and hypothesis was accepted. It was proved
that prevalent obesity in children with Down’s syndrome is related
to and dependent upon the food choices and total energy intakes of
these children. The diets of the subjects were observed to be high in
fats and low in fruits, vegetables and fiber. Along with that, a high
consumption of fast foods, junk foods and empty calories in the form
of sweets and sodas was observed. The total kcal consumption of the
children was also greater than their specific recommended intake and
thus they were suffering from chronic obesity.
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