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 ABSTRACT 

Introduction: Celiac disease (CD), caused by genetic predisposition and gluten 
exposure, is increasing globally and has a significant economic burden. Adherence 
to a gluten-free diet can improve anthropometric measurements, but may not reach 
healthy levels. Limited studies on Pakistani young patients' dietary patterns or 
nutritional adequacy exist. The current study aimed at analyzing the nutritional 
status and dietary intake patterns of children under five children present with CD 
in a tertiary care Unit at Peshawar 
Results: Most of the respondents (52.5%) belonged to rural areas. Females (62.5%) 
were more affected from the disease as compared to males (37.5%). Most samples 
belonged to low socio-economic status (65.5%) having low parental income.  The 
majority of samples had illiterate mothers (80.0%). Due to a high illiteracy rate most 
mothers (90.0%) did not know about the disease. 22.5% samples had a family history 
of disease. 67.5% did not known gluten-free foods. The majority (57.5%) of samples 
belonged to the 1-2-year age group. The mean weight of 1-2 years male 
(6.962±1.0609), female (6.787±1.0690), 2-3 years male (8.975±1.3769), female 
(7.380±0.6099), 3-4 years male (10.500±0) and 4-5 years female (9.125±1.5478) 
did not fall within the normal reference range of WHO. Z-score values (<-3) showed 
that the samples were stunted. Biochemical parameters like tissue transglutaminase 
IgA, IgG, haemoglobin and random blood sugar levels were not in agreement with the 
reference values. About 87.5% samples were presented with diarrhoea, followed by 
97.5% showing weight loss. 92.5% had dehydration, 97.5% had overall weakness, 
97.5% had general fatigue. All samples (100%) had abdominal pain and irritable 
behaviour. 95% samples had delayed growth. The majority of the samples suffered 
from diabetes (32.5%), anaemia (32.5%) and hepatitis (27.5%). Consumption of 
gluten-rich sources such as roti, biscuits, cakes and starting complementary feeding 
with roti was highest. The intake of fruits and vegetables was less. Intake of tea 
and green tea was high. Overall, the children had clinical symptoms of 
micronutrient deficiencies along with being severely wasted and stunted.  
Conclusions: The current study concludes that children under five years were 
severely malnourished.  Patients with lower incomes have worse CD-related health 
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and greater symptoms. The mass illiteracy among mothers and lack of knowledge 
about the disease and gluten-free foods emphasize the serious need for Maternal 
education that influences various factors such as access to healthcare, 
knowledge of dietary needs, and overall family health practices 

 
1. INTRODUCTION
In genetically predisposed individuals, gluten and 

related protamine’s can cause celiac disease, an 

immune mediated systemic illness marked by a 

variety of small intestinal damage combinations, 

celiac-specific antibodies, human leukocyte antigen, 

and gluten dependent clinical manifestations [1]. 

The etiology of celiac disease, an autoimmune 

disease, is known to be significantly influenced by 

environmental variables (gluten intake), autoantigen 

to tissue transglutaminase (tTG), and genetics (HLA-

DQ2 and HLA-DQ8 genotypes) [3].   Celiac disease 

autoimmunity appears to be caused by a 

combination of genetic predisposition, gluten intake, 

loss of intestinal barrier function, gluten-induced 

pro-inflammatory innate immune response, incorrect 

adaptive immunological response, and an 

imbalanced gut flora [3]. HLA-DQ2 or HLA-DQ8 is 

present in over 99% of celiac patients, compared to 

40% Celiac disease autoimmunity appears to be 

caused by a combination of genetic predisposition, 

gluten intake, loss of intestinal barrier function, 

gluten-induced pro-inflammatory innate immune 

response, incorrect adaptive immunological 

response, and an imbalanced gut flora [3]. Compared 

to 40% of the normal population, over 99% of celiac 

patients have HLA-DQ2 or HLA-DQ8 [4].  

It has been proposed that the age at which newborns 

begin consuming gluten, the type of delivery, and 

breast milk may all influence the incidence of celiac 

disease. Retrospective studies, however, provide no 

evidence that those characteristics influence the 

likelihood of acquiring celiac disease [5-7]. It is 

estimated that one percent of people worldwide 

suffer with celiac disease [9]. The prevalence of celiac 

disease. In the world, the sero-prevalence of celiac 

disease is 1.4%, while the biopsy-proven prevalence is 

0.7% [10]. Geographical and ethnic differences affect 

its prevalence. From early childhood to old age, 

celiac disease can strike at any time. It has two peaks, 

the first of which follows gluten consumption during 

the first two years of life and the second of which 

appears in the second or third decade. Because celiac 

disease symptoms differ from person to person, 

diagnosis is challenging [11]. 

Due to the widespread use of extremely sensitive and 

specific diagnostic tests for celiac disease, as well as 

greater physician understanding and awareness of 

the condition, the prevalence of celiac disease has 

increased dramatically over the past 30 years [12,13]. 

Up to 95% of celiac patients are still undiagnosed, 

despite greater awareness and understanding of the 

condition [14–16]. According to some research, it 

can take four to ten years to diagnose celiac disease 

[20,21]. Even in industrialized nations, a large 

number of cases go untreated. The dearth of skilled 

experts in this sector and the restricted availability of 

serological diagnostic tests in developing nations may 

be the cause of missed or delayed diagnoses [17]. 

Celiac disease is more common in people with Down 

syndrome, type 1 diabetes mellitus (DM), 

autoimmune thyroiditis, Turner syndrome, Williams 

syndrome, specific immunoglobulin (Ig)A deficiency, 

and first- and second-degree relatives of celiac 

patients [18–20]. The frequency of celiac disease has 

increased as a result of screening tests for the 

condition in at-risk groups, including those with 

autoimmune thyroid disorders, type 1 diabetes, and 

first-degree relatives of celiac patients [20,21,32]. 

A lifetime gluten-free diet is currently the only 

effective treatment. Strictly following a gluten-free 
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diet has been shown to significantly enhance quality 

of life, normalize biochemical testing, and alleviate 

symptoms [23]. Children with CD who receive an 

early diagnosis and who continue to receive regular 

follow-up are more likely to adhere to the gluten-free 

diet. Adolescents have less of it than adults [24]. The 

length of time spent following a gluten-free diet has 

been linked to an increase in autoimmune illnesses, 

according to certain reports [25]. The only effective 

treatment available at the moment is lifelong gluten 

avoidance. Following a gluten-free diet has several 

drawbacks, including a detrimental effect on life 

quality, psychological issues, unintentional gluten 

exposure, potential vitamin and mineral shortages, 

metabolic. The adherence to the gluten-free diet has 

some disadvantages; negative impact on quality of 

life, psychological problems, involuntary gluten 

contamination, possible vitamin and mineral 

deficiencies, metabolic syndrome, increased 

cardiovascular risk, and severe constipation [26-28]. 

With an incidence ranging from 12 to 69%, iron 

deficiency—regardless of anemia—is a prevalent 

clinical characteristic in untreated CD [29, 30]. It's 

interesting to note that incidence does not clearly 

differ by age or gender [29]. Reduced iron absorption 

in the duodenum as a result of the cranio-caudal 

progression of intestinal lesions is the primary 

pathogenic mechanism behind anemia. Additional 

factors include mutations in iron transporter genes, 

inflammation-related hepcidin overexpression, and 

reduced erythropoietin synthesis [25 ,30]. When iron 

insufficiency is present at any age, CD screening is 

required [31]. 

Although less common, anemia in CD patients can 
also result from folic acid and vitamin B12 deficits in 
addition to iron deficiency. According to recent data, 
vitamin B12 deficiency affects 8–41% of adults and 
4–8% of children, whereas folic acid deficiency 
affects 20– 30% of newly diagnosed adult CD 
patients and 15–18% of children [32-34]. Global 
malabsorption is not the only factor contributing to 

these inadequacies; other factors also play a 
contribute. Untreated CD increases the incidence of 
fractures relative to the general population [51] and 
is linked to decreased bone mineral density (BMD) 
in both adults and adolescents, affecting 7–16% of 
patients [50]. and is more susceptible to fractures 
than the overall population [35]. The impairment of 
bone metabolism in CD is caused by more than just 
malabsorption of calcium and vitamin D.  Although 
the precise causes are yet unclear, autoimmune 
processes and inflammatory mediators are also 
linked. Even in patients with small intestinal lesions, 
these variables may lead to a reduction in BMD 
[35].CD is connected to a variety of neurological 
disorders. Encephalopathy, myelopathy, 
tetraplegia/paraplegia, ataxia, psychosis, and seizures 
are examples of central nervous system involvement 
[36,37]. Patients with CD also frequently have 
peripheral neuropathy, which usually manifests as 
symmetric acral polyneuropathy [38]. A prominent 
cause of malabsorption-related ocular symptoms in 
CD, vitamin A insufficiency can result in corneal 
ulcers, xeropthalmia, keratomalacia, and night 
blindness [39]. Untreated CD frequently has low 
levels of several vitamins, such as vitamin E (88%), 
B1 (71%), K (21%), and B6 (12%).  
 
2. METHODOLOGY 
2.1: Study Design and Sample 
This prospective cross-sectional study was carried out 
at the Nutritional Rehabilitation Unit (NRU) of 
Khyber Teaching Hospital, Peshawar.  The purposive 
sample consisted of 74 children under five years old 
hospitalized children suffering from celiac disease.  
Data was collected on a pre standardized 
questionnaire after procuring written consents from 
the parents. The study was approved by the 
Institutional Ethical Approval Committee of the 
College of Home Economics, University of 
Peshawar. 
 
2.2: Collection of data 
The following methods were used to assess the 
nutritional status of the respondents 
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2.2.1Anthropometric assessment 
2.2.1.1: Weight 
Weight of a child reflects the current nutritional 
status. Weight was measured using Pediatric scale for 
Infants and beam scale for children. Scale was 
calibrated to zero and weight was recorded in 
kilograms after removing the heavy clothes of the 
child. The child was placed on the centre of the scale 
and reading was noted. Weight of children according 
to age and sex were then compared with WHO 
reference value. 
 
2.2.1.2: Height/Length 
Length board was used for measuring child length in 
centimeters after removing heavy dress and shoes of 
the child. The child was placed on the board with 
crown against the fixed end of the board. The child 
was positioned so that his/her shoulders and back 
were flat along the center of board and feet were 
straight and perpendicular to the movable end. After 
taking length and weight the values were compared 
with those of WHO reference values according to 
which the child’s nutritional status assessed. 
 
2.2.1.3: Weight for Height/Length Z-score 
The Z-score was determined by using a table in 
hospital manually, where the weight for height would 
be checked. If a child has <-3SD Z-score then he/she 
was taken as severely malnourished. If a child has <-
2SD Z-score and >-3SD then he/she was taken as 
moderately malnourished. 
 
2.2: Biochemical tests 
Biochemical assessment was done in which anibodies 
(IgA and IgG), hemoglobin level and random blood 
sugar was compared with normal levels. 
 
2.3: Clinical Assessment & Medical History 
The physical or mental conditions of which the 
patient, the major illnesses the patient, history of 
surgeries, information about any pain, discomfort or 
other medical issues the patient were recorded. 
Patients were also examined for nutritional status. It 
included complete physical examination special 
attention is given to hair, skin, eyes, fontanels, 
perennial rashes, etc. 
 
 

2.4: Dietary Assessment 
A pre-standardized semi-quantitative Food frequency 
Questionnaire (FFQ) divided into 7 food groups and 
143 food items with a focus on gluten-containing 
and gluten-free food to collect data about the 
different foods and beverages, with responses being 
categorized to indicate usual frequency of 
consumption over the time queried. Also referred to 
as a diet history, the patient’s mother or the 
attendant was asked to recall the kind of food 
consumed by the child over the previous week before 
hospitalization. The child’s usual daily, weekly and 
monthly food intakes were recorded to ascertain the 
intake of nature of the diet. 
 
2.5: Statistical Analysis 
The data procured was statistically analyzed for 
percentage, mean, standard deviation and Z scores. 
 
3. RESULTS & DISCUSSION 
3.1: Socio-demographic Characteristics of the 
Sample 
Table 1 shows that celiac disease was more 
prevalent among female children (62.5%) than in 
males (37.5%). Data regarding parents’ educational 
background showed that 45.0% of fathers were 
illiterate, 42.5% had elementary education and only 
12.5% were above matric, whereas 80.0% of 
mothers were illiterate, 12.5% had primary 
education and only 7.5% had secondary education. 
About 65.0% of families had low social status, 
25.0% were of moderate financial background, and 
only 10.0% of families were of high status. About 
parental occupational background, 30.0% of fathers 
were labourers and 67.5% of mothers were 
homemakers. The data also showed that 30.0% of 
the children belonged to nuclear families, while 
70.0% of the patients belonged to a joint family set 
up. The data showed that 47% samples belonged to 
urban areas of Peshawar, while 53% belonged to 
rural areas. Only 10.0% of mothers knew about the 
disease, while 90.0% had not heard about the 
disease. About 22.5% of the respondents had a 
family history of disease, while 77.5% had no history 
of celiac disease. About 32.5% of mothers know 
about CD, while 67.5% did not know about gluten-
free foods. These findings align with other studies, 
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which showed the relationship between mothers' education and diagnosis of the disease [ 40,41] 
Table 1:  Demographic Distribution of the Sample 

Parameters Percentage Parameters Percentage 
Gender of the Child Father occupation 
Male 37.5 Labourer 30.0 

Female 62.5 Mechanic 12.5 
Father's Education Shopkeeper 30.0 

Illiterate 45.0 Drug addicted 5.0 
Elementary 42.5 Teacher 7.5 

Above matric 12.5 OTHERS 15 
Mother Education Mother Occupation 

Illiterate 80.0 House wife 67.5 
Elementary 12.5 Maid 22.5 

Above matric 7.5 Teacher 7.5 
Socio-Economic status Lunch Lady 2.5 

Low  (upto 20,000) 65.0 Residence 
Moderate (20,000-35,000) 25.0 Rural 53 

High (> 35,000) 10.0 Urban 47 
Family type Mother's Knowledge of CD 

Nuclear 30.0 Yes 10.0 
Joint 70.0 No 90.0 

Knowledge of gluten-free foods Family History of CD 
Yes 12.5 Yes 22.5 
No 87.5 No 77.5 

3.2: Clinical Symptoms and Complications among 
the Patients 
Graph 1 shows that 57.5% of children were within 
the age group 1-2 years, 30% were within 2-3 years 
age group, while 2.5% of children belonged to the 3-
4 years age group, and 10% belonged to the 4-5 years 
age group. About 87.5% of the children were 
presented with diarrhea, 30.0% with constipation, 
97.5% were presented with weight loss, 77.5% were 
presented with vomiting, 92.5% were presented with 
dehydration, 77.5% were presented with eyes 
yellowish, 97.5 were presented with weakness, 75.0% 
were presented with pale skin, 97.5% were presented 
with general fatigue, 100% with abdominal pain and 

100% were presented with irritable behavior, 95.0% 
with delayed growth. The findings also showed that 
5.0% were diagnosed with liver disease, 32.5% were 
diagnosed with diabetes mellitus, 27.5% were 
diagnosed with hepatitis, 2.5% with tuberculosis, 
and 32.5% had a severe form of anaemia. The 
feeding practices of the respondents, 47.5% were 
given prelacteal, out of which 87.5% of babies were 
given green tea and 12.5% water with added sugar & 
local herbs. The study is in line with the previous 
study, which identifies that low family income is one 
of the leading causes of celiac disease, due to which 
parents cannot afford gluten gluten-free diet for their 
children [40,42]. 
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Figure 1: Age, Symptoms of CD, & Feeding Record of the Children 

3.3: Anthropometric Profiles of the Patients 
Table 2 shows the anthropometric measurements of 
the samples. According to data, male children of 1-2 
years had a mean height of 75.250±9.9535, and the 
difference was -1.11% less than the reference value 
for this age.  Female children of 1-2 years had a mean 
height of 73.433±5.0031, and the difference was -
2.076% less than the reference value. The mean 
height of 2-3 years male children was 85.125±7.0755, 
and the difference was -0.55% less than the reference 
value for this age. The mean height of 2-3-year-old 
female children was 78.400±5.7271, and the 
difference was -7.21% less than the reference value. 
The mean height of 3- 4-year-old male children was 
95.000±0, and the difference was 0.1%, which was 
less than the reference value for this age. The mean 
height of 4-5-year-old female children was 
88.250±9.0692, and the difference was -13.1% less 
than the reference. The height difference showed 
that the children were stunted. Regarding the weight 
of the samples, the above table shows that the mean 
weight of 1-2 years old male children was 

6.962±1.0609, and the difference value was -31.7% 
less than the reference value for this age. The mean 
weight of 1-2 female children was 6.787±1.0690, and 
the difference was -28.5% less than the reference 
value. The mean weight of 2-3-year-old male children 
was 8.975±1.3769, and the difference value was -
27.0% less than the reference value. The mean 
weight of 2-3-year-old female children was 
7.380±0.6099, and the difference was -37.4% less 
than the reference value. The mean weight of 3-4-
year-old male children was 10.500±0, and the 
difference was -28.1% less than the reference value 
for this age. The mean weight of 4-5-year-old female 
children was 9.125±1.5478, and the difference was -
42.9% less than the reference value. The difference 
in weight of the samples shows that celiac patients 
were wasting. The data showed that the samples were 
more wasted, and though not much stunted. The 
findings of the current study are in line with the 
previous studies, which showed that celiac disease 
can cause muscle wasting due to malabsorption of 
protein and other nutrients [42-44] 
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Table 2: Anthropometric profile of the samples 
Parameters Mean± Standard 

Deviation 
minimum maximum Reference* 

Values  (WHO) 
Percent difference from the 
Reference 

1) Height (cm) 
1-2 years 
i. Males  
ii. Females 

 
75.250±9.9535 
73.433±5.0031 

 
64.0            
60.5            

 
98.0 
80.0 

 
76.1 
75 

 
(-1.11%) 
(-2.076%) 

2-3 years 
i. Males 
ii. Females 

 
85.125±7.0755  
78.400±5.7271  

 
77.0            
70.0            

 
92.0 
86.0 

 
85.6 
84.5 

 
(-0.55%) 
(-7.21%) 

3-4 years 
i. Male 

 
95.000±0  

 
95.0             

 
95.0 

 
94.9 

 
(0.1%) 

4-5 years 
ii. Females 

 
88.250±9.0692  

 
77.0            - 

 
99.0 

 
101.6 

 
(-13.1%) 

2) Weight (kg) 
1-2 years 
i.  Males 
ii. Females 

 
6.962±1.0609  
6.787±1.0690  

 
5.0 
4.3 

 
8.7 
8.0 

 
10.2 
9.5 

 
(-31.7%) 
(-28.5%) 2-3 Years 

i. Males 
ii. Females 

 
8.975±1.3769  
7.380±0.6099  

 
7.3 
6.6 

 
10.2 
8.2 

 
12.3 
11.8 

 
(-27.0%) 
(-37.4%) 

3-4 years  
i. Male 

 
10.500±0  

 
10.5 

 
10.5 

 
14.6 

 
(-28.1%) 

4-5 years 
i. Females 

 
9.125±1.5478  

 
7.0 

 
10.5 

 
16.0 

 
(-42.9%) 

3) Z-score (SD) 
1-2 years 
i. Males 
ii. Females 

 
3.00±0.000 
2.73±0.458 

 
<-3  
<-2 

 
<-3 
<-3  

1. Stunted :Height for age <-2SD to -3SD 
 
2. Severly stunted: Height for age <-3SD 
 
1. Wasted: Weight for height <-2SD to -3SD 
2. Severly wasted: Weight for height <-3SD 

2-3 years 
i. Males  
ii. Females 

 
3.00±0.000 
3.00±0.000 

 
<-3 
<-3 

 
<-3 
<-3 

3-4 years 
i. Male 

 
3.00±0 

 
<-3 

 
<-3 

4-5 years 
i. Females 

 
2.67±0.577 

 
<-2 

 
<-3 

 3.4: Biochemical Profiles of the Children             
Table 3 shows the biochemical assessment of the 
parameters suffering from celiac disease. Tissue 
transglutaminase IgA (mg/dl) was recorded as 102, 
while a maximum was 250. The normal reference 
range of IgA level was 20-100. All samples had a high 
level of IgA level which identifies their disease. 
Tissue transglutaminase IgG level minimum 
recorded was 120 while the maximum was 980. The 
normal reference range was 435-916. The minimum 

recorded haemoglobin was 6.1 while the maximum 
was 9.0, and the mean was 7.532±0.8695. The 
normal reference value of haemoglobin was 11. This 
showed that the samples were anaemic. The random 
blood sugar minimum recorded was 66 while the 
maximum recorded was 215, and the mean was 
109.90±28.741. The normal reference range of 
random blood sugar was 80-120.These findings align 
with other such study [44].  
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Table 3: Biochemical Profiles of the Patients 
Parameters Mean±SD Minimum Maximum WHO* 
Tissue transglutaminase  
IgA (mg/dl) 

142.35±41.582 102 250 20-100 

Tissue transglutaminase  
IgG (mg/dl) 

907.13±128.145 120 980 435-916 

Hemoglobin (mg/dl)  7.532±0.8695 6.1 9.0 11 
Random blood sugar 
(gm/dl) 

109.90±28.741 66 215 80-120 

3.5: Complementary Feeding and Food Intake 
Patterns of the Children with CD 
Graph 2 shows that 62.5% of respondents with 
started complementary foods at the age of 2-6 
months, 25.0% started at the age of 6-12 months, 
7.5% started complementary foods after 1 year, 2.5% 
of mothers do not remember and 2.5% respondents 
had not started complementary foods yet. Regarding 
the type of complementary foods taken, 60.0% 
intake was of roti, 2.5% intake of custard, 15.0% 
intake was of banana, 5.0% intake was of potato, 
10.0% intake was of bakery items, and 7.5% intake 
was of boiled rice. The intake of biscuits, cakes, and 
wheat bread among the respondents was highest 
daily, 67.5% of children consumed roti daily, while 
only 15.0% consumed it once a month. Most of the 
respondents (92.5%) rarely consumed maize bread. 
25.0% of respondents consumed tandoori roti while 
only 7.5% consumed it rarely. The most common 
form of milk was  buffalo milk being consumed bt 
15% on  daily, while 82.5% consumed it rarely. Goat 
milk, dried milk was also taken but on rarely basis 
except in children whose familes owned goats at 
home. the data of the respondents about meat and 

meat products. 7.5% consumed boiled egg daily 
while 52.5% consumed it once a week. 2.5% 
children consumed beaf once in a month while 
97.5% consumed it rarely. khichri consumption was 
25.0% daily and 42.5% consumed once a week. 
90.0% of the respondents rarely consumed. Intake of 
rice was less in samples which are gluten-free. About 
60.0% respondents consumed banana daily while 
32.5% respondents consumed it once a week. While 
the intake of seasonal vegetables varied considerably 
with 1 per day (37.5), 2-3 per day (15.0), 4-6 per day 
(5.0), 1 per week (22.5), 1 or 2 per month (2.5), and 
rarely or none was about 17.5%. On the whole 
intake of vegetables was less due to which samples 
lack essential micronutrients. About 35.0 % children 
were given green tea with added sugar (80%) or 
jaggery (20%) daily. Plain custard (15%) was also 
given on daily basis. The most common source of 
fats in the diet was hydrogenated ghee (97.5%). The 
findings of the recent study is in accordance with the 
study which shows that the intake of gluten in the 
early age increases the risk of the disease and poor 
dietary patterns can lead severe complications among 
patients with CD [45] 
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Figure 2: Complementary Feeding, and Dietary Intake Patterns of the CD Children 

4.CONCLUCIONS 
The study concludes that the intake of gluten, 
delayed breastfeeding and certain demographic 
parameters became the cause of celiac disease. Celiac 
disease was more prevalent among females than in 
males. Most of them belonged to rural areas. We 
found mass illiteracy among the mothers with no 
knowledge of the disease and gluten-free diets. The 
majority of them had low family income and larger 
family sizes. Children were suffering from wasting. 
stunting, severe symptoms of the disease and 
anaemia indicating poorly managed CD. All samples 
had muscle wasting, which leads to malnourishment. 
Consumption of a protein-rich diet, caloric 
insufficiency, poor intake of fruits and vegetables 
and high intake of tea and green tea were 
contributing to the poor nutritional status of these 
children. This study provides a clear picture of 
deficiencies and common malnutrition among the 
CD children and provides a basis for improving 
education and the quality of diets. 
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