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INTRODUCTION
ASD  is  emerging  as  one  of  the  most  common  developmental  
disabilities  exponentially rising and affecting the future generation of  

[1,2]India.  There is no single cause for ASD, but it is likely that multiple 
genetic, environmental and immunological factors play a signicant 
role in its pathogenesis. Recent prevalence rates in India estimates a 
pooled percentage of 0.11 among rural children (1-18 years) and 0.09 

[3].among urban children (0-15 years)  The drastic increase in the 
incidences could be probably attributed to the recent advances in 
diagnostic techniques and early recognition, parent's attitude towards 
acceptance of ASD, better intervention therapies, etc. [4]

Besides the socio-behavioral problems, diet related issues are common 
recurrent concerns experienced by ASD children. They are 
nutritionally vulnerable as they exhibit a selective or picky eating 
pattern and sensory sensitivities that predisposes them to nutritional 
related issues. They self-select and restrict foods based on temperature, 
color, texture and even packaging of prepared foods and they also 
prefer monotonous routine in dietary habits, predominantly in the form 
of strong preferences towards starches, snack items and processed 

[5]foods and a bias against proteins, fruits and vegetables  which can end 
up in vital nutrient deciencies. eeding problems Parents also report f
and challenging mealtime behavior issues which occur as high as 90% 
among this population. As a result of all these factors; the nutritional 
vulnerability has direct effect on the normal growth and development 

[6,  7] .of ASD populations  Majority of ASD children display 
gastrointestinal symptoms (GI) such as constipation, diarrhea, 
bloating and cramping, which could impact the absorption and 
utilization of nutrients and an increased intestinal permeability often 

[8-10]   referred to as leaky gut syndrome. It has also been postulated that 
dietary aspects like micro-biota composition, GI problems, foods such 
as gluten and casein could aggravate the symptoms of ASD. Together, 
these factors can inuence a child's willingness and ability to consume 
an adequate number and variety of nutrients to meet their daily needs. 
Therefore, nutrition-related factors have been hypothesized to play a 

[11, 12, 13, 14].causal role in the etiology of ASD and its symptoms 

Research on ASD children in India is largely restricted to the clinical 
proles, language improvement protocols and diagnostic procedures 
with no or minimal research work focusing on nutritional and somatic 
parameters. Studies primarily targeting on the somatic status and 
dietary intakes of ASD children in India are not reported. However, our 
pilot work (n=53) mainly focused on the dietary patterns and its impact 

[2]on the somatic status of the children with ASD.  As an extension to 
this work, the current study was planned with a larger sample size 
(n=104), to examine the association between mealtime behavior issues 
and somatic parameters. The results of the study will direct the need of 
addressing these important issues among the target population of the 
region which is often overlooked.

Methods Employed
Study Design and Participants
The current work was a cross sectional study (September 2017-
October 2019) comprising 104 children (82boys and 22girls) in the age 
group of 2-15years attending 2 special schools set up for ASD children 
and All India Institute for Speech and Hearing (AIISH) at Mysuru, 
India. The subjects recruited were diagnosed after a series of structured 
interviews conducted by a psychologist and developmental 
pediatrician dened in Indian Scale for Assessment of Autism (ISAA) 
which is based on the DSM (IV) criteria for autism spectrum disorders. 
The study protocol was conducted according to the guidelines stated in 
the Declaration of Helsinki (2000) and was approved by Institutional 
Human Ethics Committee, University of Mysore (IHECUOM 
No.51/Res/2016-17) prior to the initiation of the study. Permission was 
also obtained from the respective Institutes and Block education 
ofcer before the commencement of the study. As the children fall 
under the vulnerable group, parents or guardians permission was also 
taken through written informed consent in both English and local 
regional languages. 

Anthropometric measurements
A general questionnaire was developed by the authors to collect the 
background information regarding demographic prole (age and 
gender) physical assessments (standing height and weight 
measurements) which reects their general health and dietary 
adequacies. Using height and weight measurements, BMI (kg/m2) was 
calculated and converted to percentile ranking and based on these 
percentiles, children were categorized according to one of the 

th th thfollowing groups : normal (5-84  percentile), overweight (85  - 95  
thpercentile) and obese (> 95  percentile). All the measurements were 

[15]recorded using standard anthropometric techniques  and recorded as 
[16]per the guidelines suggested by Jelliffe.  All the instruments were 

calibrated to the accurate levels before use. Additionally, clinical 
manifestations associated with GI problems (nausea, abdominal 
cramps, vomiting, constipation, diarrhea, etc.) were also recorded.

Eating and mealtime behavior issues
Children's Eating Behavior Inventory (CEBI), a valid tool developed 

[17]by  which comprises of 40 items in total; 28 regarding assessment of 
food preferences, motor skills and behavioral compliance; 12 items 
assess the parental child behavior controls, cognitions and feelings 
about feeding their child and relations between family members was 
used. For the convenience of our study; the psychometric properties of 
this questionnaire were further sub-categorized into seven factors, 
such as Satiety Responsiveness (SR), Slowness in Eating (SE), 
Fussiness (F), Food Responsiveness (FR), Enjoyment of Food (EF), 
Emotional Under eating/Over eating (EUO) and Family Care (FC). 
The responses (never, seldom, sometimes, often and always) given by 
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ABSTRACT
Research information on the mealtime behavior issues and somatic measurements of Indian ASD children is quite scarce. Therefore, a cross-
sectional observational study was planned to investigate the associations between mealtime behavior problems and somatic measurements of 
Indian children with Autism Spectrum Disorder. ASD children (n =104) aged 2-15 years attending special centers of Mysuru, India, were enrolled 
for the study to measure their somatic status (height, weight, BMI) and food behavior issues using a validated questionnaire (CEBI and BAMBI). 
Demographic prole, gastrointestinal problems and nutrient intakes through 3 day recall method and FFQ were also obtained. The mean BMI was 

rd th th th24.5±10.3. Almost 1/3  of the children were categorized as overweight (85-95  percentile BMI) and 1/4  were obese (>95  percentile BMI). 
59.61% of the children had food refusal as dominant issue reported by their parents followed by 47.11% children facing abdominal cramps. 
Limited food variety and inadequacy of micronutrient intakes were observed. The Odd Ratios (OR) for selected micronutrients (Ca, Fe, Zn, 
Folates, Vitamin C) were 3.57, 2.17, 3.06, 2.92, 1.87 respectively indicating a higher risk for failing to meet recommended levels. Continuous 
nutrition counseling programs and awareness on health education are essential to improve parent's knowledge on nutritional aspects in addition to 
detect nutritional related problems at an early stage and design a systematic assessment and planned screening programs for the target populations. 
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the parents/caretakers were scored using a 5-point Likert scale based 
on the frequency of occurrence of problem. The responses of the items 
are then summed up for the total scores, converted into percentages and 
a cut-off value of >16% are indicative of presence of eating problems.

Brief Autism Mealtime Behavior Inventory (BAMBI) a structured and 
[18]validated questionnaire  comprising of questions related to eating 

problems (food aversion/food refusal of new foods) was used. The 
questionnaire utilizes a Likert scale for reporting the frequency of 
behaviors. The parents were asked to report their responses based on 
the frequencies of mealtime behavioral issues by rating them 
according to the subsequent scoring method: 1 = Never / rarely, 2= 
Seldom, 3 = Occasionally, 4 = Often and 5 = At almost every meal. The 
questionnaire also had an option of circling 'Yes' or 'No' if the parents 
think it's a problem or not a problem for them. Thus, the parents 
selected one of these options to depict the severity of each problem.  

Dietary assessments
Dietary intakes were recorded using 24hour recall method for three 
non-consecutive days (two weekdays and one weekend) and food 
frequency questionnaire (FFQ) was used to measure the consumption 
pattern of different food groups on daily, weekly, monthly or 
occasional basis by the children. Standardized measuring cups and 
visual guides were shown to the parents in order to accurately measure 
the portion size of the foods given to their children.

Nutrient Intake Analysis
The records of foods consumed were analyzed using Diet Cal software 
[19] to calculate nutrient intake and an individual report was generated 
for each participant. The software is a tool for dietary assessment and 
planning of commonly consumed foods and is based on Indian Data 
(National Institute of Nutrition, Indian Council of Medical Research). 
It has an editable central repository classied by food groups and their 
nutritive values and also had the facility to create custom recipes and 
allowed calculation of nutritive values of food items and recipes. The 
adequacy of diets can be assessed using several analytical approaches 
such as cut-off method, which estimates the percentage of the 
population having usual intakes below a given value; and probability 
method, which assesses the percentage of the population whose usual 

[20]intakes are below their individual requirements.  In the present study, 
Estimated Average Requirements (EAR) cut-off method (Indian 
Council of Medical Research 2020) was used to assess the adequacy or 
deciency of nutrient intakes.

Statistical analysis of the data
The data was subjected to descriptive statistics using Statistical 
Package for the Social Sciences SPSS 16 Version program (SPSS, 
IBM). The data are expressed in mean, range and standard deviation 
(SD) for anthropometric measurements. Parent's responses on feeding 
behavior of autistic children during mealtime were evaluated in 
frequencies and percentages. The mean of nutrient intakes according 
to age of the subjects were calculated. For signicant difference, one 
sample t-test was employed at 95% CI between the actual nutrient 
intake and Estimated Average Requirements (EAR) of the subjects to 
evaluate the adequacy or deciency of nutrients. Odds ratios were 
calculated for selected micronutrients to evaluate the relative risk of 
nutrient decits. 

RESULTS 
Somatic measures and autism status results are presented in Table 1. A 
total of 104 children, comprising 82 boys and 22 girls were enrolled, 
thereby constituting gender ratio of 3.7:1 (males: females). 36 
belonged to 2-5years of age, while rest 68 to 5.1-15years. On an 
average, children were almost 111 cm tall and weighed nearly 52 kgs. 
Mean BMI was 24.5±10.3. None of the children were found to have 
protein energy malnutrition according to their BMI for age percentile 
distribution. However, almost one-third of children were categorized 

thas overweight (85-95  percentile BMI) while one-fourth of them were 
t hobese (>95  percentile BMI). Children were assessed for 

characteristics of ASD and are mainly grouped into mild, moderate and 
severe cases - degree of autism; (20.19%, 63.46% and 16.34% 
respectively). Symptoms associated with GI problems are also 
presented in table 1. Majority (almost 60%) of children had food 
refusal as dominant issue. As evident, 49 children reported to “often” 
have abdominal cramps; 6 subjects faced reux/indigestion problems. 
In addition, most of the parents also complained of dental issues, 
selective food eating habits among their children. 

Table 1: Somatic measures and associated GI problems in ASD 
children (n=104)

Eating problems: Results of CEBI are shown in gure 1. Only 4.80% 
of ASD children fed themselves and were dependent on their parents 
during meal times. About 10.50% nished their meals on time and 
22.11% parents gave response as 'never' when asked if their child 
nishes meal quickly. 28.88% ASD subjects told that they felt hungry. 
Around 20.19%'always' took more than half an hour to nish their 
meals and 33.65% responded that subjects 'always' gags at mealtime. 
ASD children also reported higher (50.96%) stressful meals. 35.57% 
subjects asked food 'sometimes' which they should not eat because of 
their issues related to food behavior. Around 43.26% children gave 
responses as 'seldom' when asked to eat foods that taste different, 
29.80% gave responses as 'never 'when asked if they eat chunkier 
foods and only a handful 6.73% preferred chunkier foods 'always'. 
19.23% responses were 'sometimes' when asked if child vomits at 
mealtimes. 23.07% parents complained the response as 'sometimes' for 
food choking at mealtimes.72.11% responses were 'never' when asked 
if child uses cutlery as expected for age.  22.11% children gave 'always' 
as responses for enjoyment of food while eating. Only 7.69% parents 
were condent that their children eat sufcient and 45.19% parents 
reported that their ASD children never had snacks between meals. 
Maximum responses were reported as 'never' when asked if child eats 
their meals when getting upset or they'll get fat or will they eat or hide 
food and demands for books or toys during eating or mealtimes. 

Figure 1: Graphical Representation of CEBI (Eating problems) 
among ASD children (n=104)

Results of BAMBI are presented in Table 2. None of the parents 
responded to last two options (“often” and “at almost every meal”) on 
the ve point scale; their responses were either “never/rarely”, 
“seldom” or “occasionally”. Salient ndings, revealed that majority 

PRINT ISSN No. 2277 - 8179 | DOI : 10.36106/ijsr

Characteristics Mean SD Range
Height (cms) 111.42 33.23 109-178
Weight (kgs) 52.25 22.62 18.5- 65

BMI 24.5 10.3 13.9-38.6
BMI for age n %

thNormal (5-84  percentile) 38 36.53
thOverweight (85-94  percentile) 40 38.46

thObese (>95  percentile) 26 25
Degree of ASD (%)

Mild
Moderate

Severe

20.19
63.46
16.34

GI problems n %
Food refusal 62 59.61

Abdominal cramps 49 47.11
Reux/Indigestion 6 5.76

Nausea 5 4.80
Vomiting 9 8.65

Constipation 16 15.38



(96.15%) of children “never/rarely” aggressive and never exhibited 
self-injurious behavior (94.23%) or (83.65%) cried while eating their 
meals. However; (68.26%) of parents reported that “occasionally” 
their child remained seated at table till meal is nished. Though 
(71.15%) parents reported that “occasionally” their children were 
exible about mealtimes; majority (85.57%) of them “never/rarely” 
liked or wanted to try new foods. About (47.11%) parents reported that 
their children were “occasionally” disruptive during mealtimes.

Table 2: Mealtime behavioral problems in children with ASD 
(n=104) [Brief Autism Mealtime Behavior Inventory (BAMBI)]

(Figures in the bracket indicates percentages)

Table 3: Actual Nutrient Intakes (ANI) of ASD children in 
comparison with EAR

**Values are mean±SD of ANI computed using EAR 
recommendations for the selected age group of children. Bold 
values indicate statistically significant at (p≤0.05)

Data on actual nutrient intakes is summarized in Table 3. Results show 
that there was a considerable level of nutrient inadequacy in diets of 
children. None of them consumed adequate amounts of selected 
nutrients in their diets. Almost all children have nutrient inadequacy 
(statistically signicant at p≤0.05) in terms of micronutrients; 
especially B-complex vitamins, calcium, zinc and iron intakes. Further 
analysis of frequency distribution of children (table 4) revealed that 
50% of them were found to consume diets that were inadequate in 
entire nutrients selected; 18 children had inadequacy in consumption 
of 12 out of 14 nutrients selected; 12 and 14 children had inadequacy in 
10 and 8 nutrients, respectively.

DISCUSSION 
The study focused on association between mealtime behavior issues 
on somatic status of Indian ASD children. A strong gender bias in ASD 
prevalence has been observed with striking consistency, but no 

[21]mechanism has yet been found to account for this difference.  
Deviation of body weight from normal to overweight and obese 
categories as evident in the study is consistent with previous published 

[22, 23]studies  representing higher prevalence of overweight and obesity 
among these children. Many studies researching on nutritional status 
of ASD children reports inconsistent ndings either undernourished 
and/or overly fed children. Under-nutrition and/or over-nutrition both 
negatively inuence child health and development and have a long-

[6]term impact on their overall health.  It has been proposed that 
hyperactivity in children with ASD could partially mediate differences 
in anthropometric characteristics. Apart from activity, abnormal 
behaviors can also result in higher levels of stress, which may lead to 

[24, 25]increased energy expenditure.

Table 4: Frequency of nutrient inadequacies among ASD children 
(n=104)

Eating styles and mealtime behaviors of ASD children has profound 
effect on their nutrient intakes. Overall, in our study ASD subjects had 
higher mealtime issues related to food and eating styles. Mealtime 
behavior problems along with feeding issues are frequently reported 

[26, 12, 13]concerns that may occur in rampant nature among ASD.  
Relatively, parents reported similar occurrence of mealtime behavior 
with issues such as frequent avoidance of food by turning his/her face 
and body away from food, food neo-phobia, spitting out food. Among 
all these mentioned issues; most common problem observed about 
eating behavior was consumption of limited variety of foods (food 
selectivity) followed by food refusals, skipping of meals, gaging at 
mealtimes, eating slowly and demanding parents/caretakers attention 
during mealtimes. Similar problems such as limited consumption of 
variety of foods, unwillingness to try new foods, dislike for certain 

[6,10,12,14] foods and rejection to eat them has been reported. However, one 
positive outcome of study was that almost all subjects neither exhibited 
any aggressive nor self-injurious behavior during mealtimes, as 

[8]against reported  that autistic children were comparatively more 
aggressive during mealtimes and had problem to remain seated until 
meal was nished. 

Many studies reports  that  gastrointestinal  problems(diarrhea, 
unformed stools, constipation, bloating, atulence, etc.) are frequently  
associated  with  ASD  and  presumed  to  have  a  correlation  with  
autism  severity.  Similar GI symptoms related to food were observed 
in our study. Almost half subjects (47.11%) had abdominal cramps, 
followed by constipation (15.38%). Our ndings are in consistent with 

   [27, 28 ]research work reported by published studies.  

Research ndings regarding nutrient adequacy and/or nutrient intake 
status in ASD children have been erratic and similar trend was 
observed in our study. A higher rejection towards specic food groups 
such as proteins (derived mainly from non-veg foods), wheat, milk and 
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Variable Never/rarely
n (%)

Seldom
n (%)

Occasionally
n (%)

My child cries or screams 
during mealtimes

87(83.65) 12(11.53) 5(4.80)

My child turns his/her face 
or body away from food

68(65.38) 11(10.57) 25(24.03)

My child remains seated at 
the table until the meal is 
nished

19(18.26) 14(13.46) 71(68.26)

My child expels (spits out) 
food that he/she has eaten

32(30.76) 45(43.26) 27(25.96)

My child is aggressive 
during mealtimes (hitting, 
kicking, scratching others)

100(96.15) 1(0.96) 3(2.88)

My child displays self-
injurious behavior during 
mealtimes (hitting self, 
biting self)

98(94.23) 2(1.92) 4(3.84)

My child is disruptive during 
mealtimes (pushing/throwing 
utensils, food)

20(19.23) 35(33.65) 49(47.11)

My child closes his/her 
mouth tightly when food is 
presented

34(32.69) 14(13.46) 56(53.84)

My child is exible about 
mealtime routines (e.g., 
times for meals, seating 
arrangement, place settings)

18(17.30) 12(11.53) 74(71.15)

My child is willing to try 
new foods

89(85.57) 9(8.65) 6(5.76)

Nutrients Age 
group

(2-5years)
EAR

Subject's 
intake**
(n= 36)

p-
value

Age group 
(5-

15years)
EAR

Subject's 
intake**
(n= 68)

p-
value

Energy
(Kcals)

1110 - 
1360

1458±192
.93

0.089 1360-2860 2243±212.12 0.076

Carbohydr
ates (g)

- 168.31±5
4.48

- - 197.57±62.05 -

Protein(g) 10-13 19.65±11.
67

0.276 19-36 33.49±10.26 0.04

Fat(g) 30-40 32.41±11.
10

0.002 25-35 52.99±18.18 0.89

Calcium
(mg)

450 343.48±1
21.01

0.00 800 250±101.65 0.00

Iron(mg) 6-8 3.55±2.00 0.001 8-15 6.23±3.14 0.001
Zinc(mg) 2.8-3.7 1.96±1.40 0.00 3.7-11.9 2.02±2.10 0.00

Magnesium
(mg)

73-104 79.57±51.
07

0.351 104-287 132.79±85.47 0.232

Thiamine 
(mg)

0.6-0.8 0.30±0.2
0

0.029 0.8-1.6 0.38±0.19 0.001

Riboflavin 
(mg)

0.8-1.1 0.22±0.14 0.001 1.1-2.2 0.24±0.16 0.040

Niacin (mg) 6-8 2.97±1.86 0.002 8-16 3.82±2.66 0.036
Folates (µg) 97-111 50.67±41.

08
0.001 111-238 99.48±66.75 0.024

Vitamin B6 
(mg)

0.8-1.0 0.39±0.23 0.001 1.0-2.2 0.49±0.32 0.001

   Ascorbic 
acid (mg)

24-27 19.88±10.
98

0.001 27-60 21.57±21.32 0.031

Number of inadequate nutrients n Percentages (%)
All nutrients 52 50
12 nutrients 18 17.30
10 nutrients 12 11.53
8 nutrients 14 13.46
6 nutrients 5 4.80
5 nutrients 3 2.88



its products; fruits and vegetables (indicated as “rarely/never” and 
“seldom used” from FFQ respectively) and preference for certain food 

[24, 29] groups (starchy rich foods) was well supported by many studies.
Selective eating practices, picky eating habits, preference for similar 
foods, rejection or avoidance for certain foods, limited variety in diet 
patterns are all characteristic features among ASD children, as a result 
they are vulnerable to acquire increased risk of deciency and/or 

[23, 30, 31, 32]medical issues affecting their normal health patterns. 

As evident from ndings on nutrient intakes, children are at risk of 
developing micronutrient deciencies (calcium, iron, zinc, B-
complex). Odd Ratios (table 5) show that children had a 3.57-fold 
higher risk of failing to meet recommendations for calcium, their risk 
being 2.17–fold higher for iron, 3.06-fold higher for zinc, 2.92–fold 
higher for folates and 1.87-fold higher for vitamin C. Each of these 
nutrients plays a signicant role in growth and development and may 
aggravate the child's health or symptoms associated with ASD. Their 
dietary patterns clearly indicated that >70% were identied with 
erratic mealtime issues and food behavior problems. Nutritional 
factors plays major role in ASD recovery as diet therapies may be 
complementary to treatments employed. 

Table 5: OR of selected micronutrients among ASD children 

Hence it is recommended that ASD children receive a comprehensive 
nutrition and dietary evaluation to establish baseline nutritional status 
in order to track down their health.  Our study has some limitations. 
First; we focused on only ASD children, comparison with typically 
growing children as controls would have been much helpful in better 
understanding of the mealtime behavior problems. Second, this work 
being region based, results cannot be generalized to other regions of 
the country mainly because of difference in dietary patterns. Moreover, 
future research work to validate food behavior issues as an indicator of 
risk for adequate or decient intakes of nutrients is required. 

CONCLUSION: 
The study is the rst of its kind focusing on the impact of mealtime 
behavior problems on the somatic status of ASD children from Mysore 
region, India. Findings clearly indicate characteristic features of ASD 
children with mealtime concerns viz., limited variety, food refusal and 
picky eating habits through their specic food preferences which has 
marked a negative inuence on their health and growth. Therefore, 
routine screening for feeding and mealtime behavior problems among 
ASD children is critical to avert dietary inadequacies that may be 
associated with eating habits and hence, continuous nutrition 
counseling programs and awareness on health education are essential 
to improve parent's knowledge on nutritional aspects in addition to 
detect nutritional related problems at an early stage and design a 
systematic assessment and planned screening programs for the target 
populations of this region.  

Funding 
This work was nancially supported by UGC DRS-II, No.F.25-
1/2014-15 (BSR) New Delhi, India. 

Acknowledgments
Authors express their deep gratitude to the children and their parents 
who participated in the study and staff members of all ASD units for 
their co-operation and support. 

Competing interests - Authors declare that there is no conict of 
interest to be disclosed and also declare that the present research work 
is original and  has  not  been  submitted  for  possible  publication  to  
another  journal  neither has it been published elsewhere.

Author's Contributions details
SS and AU conceptualized and designed the study; SS collected the 
data, drafted manuscript, performed statistical analysis of data and 

consolidated the manuscript. AU critically evaluated the manuscript. 
Both the authors gave the nal approval of the manuscript.

REFERENCES
1. Centers for Disease Control and Prevention (CDC). Prevalence of autism spectrum 

disorders. Surveillance Summaries MMWR. 2012 http://www.cdc.gov/media/relea ses/ 
2012/a0329 autism_disor der. html.

2. Siddiqi S, Urooj A, D'Souza MJ. Dietary patterns and anthropometric measures of 
Indian children with autism Spectrum disorder. Journal of autism and developmental 
disorders. 2019 Apr 1; 49 (4):1586-98.

3. Chauhan A, Sahu JK, Jaiswal N, Kumar K, Agarwal A, Kaur J, Singh S, Singh M. 
Prevalence of autism spectrum disorder in Indian children: a systematic review and 
meta-analysis. Neurology India. 2019 Jan 1; 67(1):100.

4. Raina SK, Kashyap V, Bhardwaj AK, Kumar D, Chander V. Prevalence of autism 
spectrum disorders among children (1-10 years of age)–Findings of a mid-term report 
from Northwest India. Journal of postgraduate medicine. 2015 Oct; 61(4):243.

5. Ledford JR, Gast DL. Feeding problems in children with autism spectrum disorders: A 
review. Focus on Autism and Other Developmental Disabilities. 2006 Aug; 21(3):153-
66.

6. Zimmer MH, Hart LC, Manning-Courtney P, Murray DS, Bing NM, Summer S. Food 
variety as a predictor of nutritional status among children with autism. Journal of autism 
and developmental disorders. 2012 Apr 1; 42(4):549-56.

7. Walker SP, Wachs TD, Grantham-McGregor S, Black MM, Nelson CA, Huffman SL, 
Baker-Henningham H, Chang SM, Hamadani JD, Lozoff B, Gardner JM. Inequality in 
early childhood: risk and protective factors for early child development. The lancet. 
2011 Oct 8; 378(9799):1325-38.

8. Ahearn WH, Castine T, Nault K, Green G. An assessment of food acceptance in children 
with autism or pervasive developmental disorder-not otherwise specied. Journal of 
autism and developmental disorders. 2001 Oct 1; 31(5):505-11.

9. Wang LW, Tancredi DJ, Thomas DW. The prevalence of gastrointestinal problems in 
children across the United States with autism spectrum disorders from families with 
multiple affected members. Journal of Developmental & Behavioral Pediatrics. 2011 
Jun 1; 32(5):351-60.

10. Finegold SM, Molitoris D, Song Y, Liu C, Vaisanen ML, Bolte E, McTeague M, Sandler 
R, Wexler H, Marlowe EM, Collins MD. Gastrointestinal microora studies in late-
onset autism. Clinical Infectious Diseases. 2002 Sep 1; 35(Supplement_1):S6-16.

11. Gotschall E. Digestion-gut-autism connection: the specic carbohydrate diet. Medical 
Veritas. 2004; 1(2):261-71

12. Schreck KA, Williams K, Smith AF. A comparison of eating behaviors between children 
with and without autism. Journal of autism and developmental disorders. 2004 Aug 1; 
34(4):433-8.

13. Bandini LG, Anderson SE, Curtin C, Cermak S, Evans EW, Scampini R, Maslin M, Must 
A. Food selectivity in children with autism spectrum disorders and typically developing 
children. The Journal of pediatrics. 2010 Aug 1; 157(2):259-64.

14. Sharp WG, Jaquess DL, Lukens CT. Multi-method assessment of feeding problems 
among children with autism spectrum disorders. Research in Autism Spectrum 
Disorders. 2013 Jan 1; 7(1):56-65.

15. World Health Organization. The ICD-10 classication of mental and behavioral 
disorders: diagnostic criteria for research. World Health Organization; 1993.

16. Jelliffe DB. Nutritional anthropometry. The assessment of nutritional status of the 
community. WHO Monograph Series. 1966(53):50-78.

17. Archer LA, Rosenbaum PL, Streiner DL. The children's eating behavior inventory: 
reliability and validity results. Journal of Pediatric Psychology. 1991 Oct 1; 16(5):629-
42.

18. Lukens CT, Linscheid TR. Development and validation of an inventory to assess 
mealtime behavior problems in children with autism. Journal of autism and 
developmental disorders. 2008 Feb 1; 38(2):342-52.

19. Gurdeep, K. A tool for dietary assessment and planning. New Delhi: Profound Tech 
Solutions. 2015. 

20. Jensen HH, Nusser SM, Riddick H, Sands L. A critique of two methods for assessing the 
nutrient adequacy of diets. Journal of Nutrition Education. 1992 May 1; 24(3):123-9.

21. Werling DM, Geschwind DH. Sex differences in autism spectrum disorders. Current 
opinion in neurology. 2013 Apr; 26(2):146.

22. Xiong N, Ji C, Li Y, He Z, Bo H, Zhao Y. The physical status of children with autism in 
China. Research in developmental disabilities. 2009 Jan 1; 30(1):70-6.

23. Curtin C, Anderson SE, Must A, Bandini L. The prevalence of obesity in children with 
autism: a secondary data analysis using nationally representative data from the National 
Survey of Children's Health. BMC pediatrics. 2010 Dec 1; 10(1):11.

24. Alpert M. The autism diet. SciAm. 2007 Apr;296(4):19-20.
25. Bölte S, Özkara N, Poustka F. Autism spectrum disorders and low body weight: Is there 

really a systematic association?. International Journal of Eating Disorders. 2002 Apr; 
31(3):349-51.

26. Keen DV. Childhood autism, feeding problems and failure to thrive in early infancy. 
European child & adolescent psychiatry. 2008 Jun 1; 17(4):209-16.

27. McElhanon BO, McCracken C, Karpen S, Sharp WG. Gastrointestinal symptoms in 
autism spectrum disorder: a meta-analysis. Pediatrics. 2014 May 1; 133(5):872-83.

28. Wang LW, Tancredi DJ, Thomas DW. The prevalence of gastrointestinal problems in 
children across the United States with autism spectrum disorders from families with 
multiple affected members. Journal of Developmental & Behavioral Pediatrics. 2011 
Jun 1; 32(5):351-60.

29. Cermak SA, Curtin C, Bandini LG. Food selectivity and sensory sensitivity in children 
with autism spectrum disorders. Journal of the American Dietetic Association. 2010 Feb 
1; 110(2):238-46.

30. Williams PG, Dalrymple N, Neal J. Eating habits of children with autism. Pediatric 
nursing. 2000 May 1; 26(3):259.

31. Sun C, Xia W, Zhao Y, Li N, Zhao D, Wu L. Nutritional status survey of children with 
autism and typically developing children aged 4–6 years in Heilongjiang Province, 
China. Journal of nutritional science. 2013; 2.

32. James SJ, Cutler P, Melnyk S, Jernigan S, Janak L, Gaylor DW, Neubrander JA. 
Metabolic biomarkers of increased oxidative stress and impaired methylation capacity 
in children with autism. The American journal of clinical nutrition. 2004 Dec 1; 
80(6):1611-7.

84 International Journal of Scientific Research

PRINT ISSN No. 2277 - 8179 | DOI : 10.36106/ijsrVolume - 10 | Issue - 10 | October - 2021

Nutrients OR IC 95%
Calcium(mg/day) 3.57 1.9-28.20

Iron(mg/day) 2.17 1.2-21.32
Zinc(mg/day) 3.06 0.97-96.0

Magnesium(mg/day) 0.55 0.331-0.96
Thiamine (mg/day) 0.32 0.13-0.74

Niacin (mg/day) 1.16 0.072-18.86
Folates (µg/day) 2.92 0.16-51.1

Vitamin B6 (mg/day) 1.82 1.6-21.39
Ascorbic acid (mg/day) 1.87 0.7-23.03


