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ABSTRACT

Background: Type 1 Diabetes Mellitus (T1DM) is emerging as public hot wicket
mainly among children and the growth rate is highest in low and middle income
countries like Pakistan. T1DM is characterized by autoimmune destruction of
pancreatic beta cells and requires lifelong insulin therapy and close management.
Data on its prevalence and risk factors associated with the infection in Pakistani
children, however, are limited. Objective: The purpose of this study was to find out
the prevalence and principal risk factors in TIDM among the children presenting to
a tertiary hospital at Faisalabad, Pakistan. Methods: Cross sectional study was
carried out using attached hospital Allied Hospital Faisalabad over a six months
period (July-December 2024). A total of 384 1-18 years old children were screened.
Structured questionnaires and chart reviews were used to collect data on
demographics, clinical presentation and potential risk factors. Significant
associations were identified by multivariate logistic regression analysis. Results: A
total of 384 children was diagnosed, including 42 (10.9%) T1DM children. The female
predominance (57.1%) and the mean age of 10.2 + 3.6 years were observed. On the
whole, most cases were from urban areas (73.8%), while the majority presented with
a family history of the disease (64.3%). 38.1% were found to present with diabetic
ketoacidosis. Family history of diabetes (OR: 3.76, p = 0.002), early exposure to cow’s
milk (OR: 2.58, p = 0.031) and urban residence (OR: 2.94, p = 0.022) were the
statistically significant risk factors for diabetes. Conclusion: This study reveals that
T1DM is highly prevalent in children and early diagnosis and public health
intervention are needed. Risk factors that can be modified include family history,
urban living and early dietary exposures.

INTRODUCTION

diabetes, exposure to viral infections, early exposure to

Type 1 Diabetes Mellitus (T1DM) is one of the leading
chronic endocrine diseases in Pediatric and Adolescent
populations worldwide which is characterized by
autoimmune destruction of pancreatic beta cells resulting
in absolute insulin deficiency (Kandemir et al, 2024;
Ogrotis et al, 2023). Incidence of T1DM has been growing
steadily globally, but particularly for children under 15
years of age, especially in low and middle income countries
(Vanderniet et al, 2022; Roche et al, 2023) where
healthcare systems are not prepared to handle the burden
of non communicable diseases. The true burden of T1DM
in Pakistan is underreported because of the lack of
nationwide registries, hospital based studies however
indicate rising number of pediatric cases (Therrell et al,,
2024; Gruessner, 2023).

The etiology of T1DM is mostly caused by several
genetic and environmental factors: family history of
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cow’s milk proteins, being born by cesarean and
urbanization (Zorena et al., 2022; Stene et al., 2023). Early
recognition and prompt diagnosis of T1DM is important to
prevent life threatening complications such as DKA which
is still a leading cause of morbidity and mortality at disease
onset especially in resource constrained settings (Al-
Worafi, 2024; Ansbro et al,, 2022). Delayed diagnosis and
a lack of knowledge about disease severity among
caregivers and primary care providers further contribute
to poor presentation associated with the disease in
Pakistan leading to preventable hospitalizations and long
term complications (Al-Worafi, 2023; Al-Worafi, 2024).

The growing acknowledgment of T1IDM as a major
public health concern in children, however, is hampered
by sparse data on its prevalence as well as risk factors in
Pakistani children, especially in terms of tertiary care
settings that also reflect referral patterns and severity of
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the disease. This information is necessary to create
programs for targeted screening of children and public
health interventions (Foss et al., 2022; Waqas et al., 2022;
Putri et al.,, 2024).

In view of the foregoing account, the present study is
aimed to find out the prevalence and risk factors of T1IDM
among children falling in the catchment area of a tertiary
care hospital in Faisalabad, Pakistan. This study is aimed
at contributing to a growing body of evidence for policy
formulation and clinical practice improvements in
pediatric diabetes care, by identifying patterns in the way
presentations happen and in modifiable presentations.

METHODOLOGY

This is a cross-sectional study conducted at the
Department of Pediatrics, Allied Hospital Faisalabad which
is a major tertiary care centre which served a large
pediatric population of the region. The research period
covered a period of six months, July to December 2024.
New or existing cases of Type 1 Diabetes Mellitus (T1DM)
diagnosed in children who were between the ages of 1 and
18 year and attended paediatric clinic in the outpatient
department or were admitted during the study period
were included. Diagnosis of T1DM was made using
standard clinical criteria following American Diabetes
Association (ADA) guidelines with criteria of
hyperglycemia, insulin deficiency features and life long
insulin dependence.

Data on demographic characteristics (age, sex,
residence), clinical presentation (symptoms, duration
before diagnosis), family history of diabetes and potential
risk factors (birth weight, mode of delivery, history of viral
infection, duration of breastfeeding, exposure to cow's
before 1 year of age) were obtained using a structured,
pretested questionnaire. Anthropometrics were noted and
where available, HbAlc, fasting blood glucose, C peptide
levels were reviewed. Data entry and analysis was carried
out using SPSS version 26. Prevalence of T1DM was
determined using descriptive statistics and associations
between potential risk factors and T1DM were determined
using chi-square tests and logistic regression models.
Statistical significance was based upon a p-value <0.05. We
obtained ethical approval from institutional review board
of Allied Hospital Faisalabad before starting the study.
Informed consent was obtained from the parents or
guardian of all participants.

RESULTS

During study period, total of 384 children aged 1-18 years
were screened out of which 42 children (10.9%) were
diagnosed with T1DM. Children with T1DM had mean age
of 10.2 £ 3.6 years and slightly higher prevalence in
females (n=24, 57.1%) as compared to males (n=18,
42.9%). T1DM cases were mainly from the urban areas
(n=31, 73.8%) and positive family history of diabetes was
recorded in 64.3% (n=27) cases.

The most common presenting symptoms were
polyuria (88.1%), polydipsia (83.3%) and weight loss
(76.2%). Of them, 16 patients (38.1%) presented with
diabetic ketoacidosis (DKA) at presentation.
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The risk factors for T1DM identified in the
multivariate logistic regression were family history of
diabetes (OR: 3.76; 95% CI: 1.65-8.59; p=0.002), urban
residence (OR: 2.94; 95% CI: 1.17-7.37; p=0.022) and
early exposure to cow's milk (OR: 2.58; 95% CI: 1.09-6.13;
p=0.031).

Table 1
Demographic and Clinical Characteristics of Children
Diagnosed with TIDM (n = 42)

Frequency Percentage

Characteristic (n) (%)
Age Group (Years)
1-5 4 9.5%
6-10 17 40.5%
11-15 15 35.7%
16-18 6 14.3%
Sex
Male 18 42.9%
Female 24 57.1%
Residence
Urban 31 73.8%
Rural 11 26.2%
Family History of Diabetes 27 64.3%
Diabetic Ketoacidosis at Presentation 16 38.1%
Table 2

Multivariate Logistic Regression Analysis of Risk Factors for
T1DM

. Odds Ratio  95% Confidence p-
LB ST (OR) Interval value
Family history of 3.76 1.65 - 8.59 0.002
diabetes
Urban residence 2.94 1.17-7.37 0.022
Early cow’s milk 2.58 1.09-6.13 0.031
exposure
Viral infection history 1.23 0.53 - 2.85 0.638
Cesarean delivery 1.14 0.49 - 2.68 0.752

DISCUSSION

This present study shows alarming number of Type 1
Diabetes Mellitus (T1DM) diagnosed among children of a
tertiary care facility of Faisalabad, having 10.9% patients
diagnosed during six months study period out of total
screened patients for Diabetes. This finding highlights the
increasing burden of T1DM in Pakistan in line with global
trends of rapidly increasing incidence of autoimmune
diabetes in children and especially in urbanized and
developing societies. In our cohort, the mean age at
diagnosis was 10.2 years which is in line with the regional
data reported earlier and corresponds with typical late
childhood and early adolescent onset.

This study also found the female proportion to be
higher among T1DM cases but at statistically insignificant
difference. Notably, the majority of diagnosed children are
urban residents (73.8%) which indicates the involvement
of environmental and daily-life factors (e.g., changes in
diet, increased exposure to pollutants and change of
bacteric environment due to the city way of living). Other
studies from South Asia and the Middle East have also
indicated higher T1DM rates in urban populations which
is in line with this trend.

The affected children had a high rate of positive family
history (64.3%) reinforcing the genetic predisposition in
pathogenesis of T1DM. Furthermore, our analysis yielded
that early exposure to cow’s milk was a statistically
significant risk factor. The immunological hypothesis that
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genetically  susceptible individuals will develop
autoimmune responses to cow’s milk proteins that may be
triggered by early introduction of cow’s milk proteins is
supported by these observations. Factors such as cesarean
delivery and previous viral infections, have been proposed
to increase the risk for T1DM, but these factors did not
achieve statistical significance in our study which may be
due to the small sample size or the parental recall bias.

A critical concern with regard to the relatively high
frequency of diabetic ketoacidosis (38.1%) at initial
presentation is delays in diagnosis and underrecognition
of early symptoms by caregivers and primary healthcare
providers. All these call for urgent public health awareness
campaigns for early detection and timely referral of
pediatric diabetes, particularly in the case of high risk
families.

Although we acknowledge some limitations to our
study, our findings will be of interest to other tertiary care
settings, especially within a Pakistani population. Cross
sectional design limits inferential causality and the fact
that the study is hospital based may overrepresent more
severe or symptomatic cases. Furthermore, some risk
factors like autoimmune markers and HLA typing could
not be done because of limited resources. However,
despite these limitations, the study delivers an important
epidemiological insight and underscores important
modifiable risk factors worthy of further investigation in
prospective, community based studies.
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