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Abstract:

Managing type 1 diabetes in children depends on keeping blood glucose levels under
control, since poor control can cause both short- and long-term health problems. While age and
obesity are thought to play important roles in blood sugar regulation, their exact effects in
children are not well understood. This study looks at how glycemic control relates to age and
obesity in children with type 1 diabetes. We analyzed clinical data from pediatric patients,
focusing on age, HbAlc levels, and BMI. The results show that older children and those with
higher BMI are more likely to have poor glycemic control. These findings highlight the need for
diabetes management plans that consider a child's age and weight, with a focus on tailored diet,
exercise, and insulin adjustments. By understanding how age and obesity affect blood sugar
control, healthcare providers can design better interventions to improve overall health and reduce

diabetes complications in children.
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1. INTRODUCTION

The chronic disease known as type 1 diabetes is brought on by the death of beta cells in the
pancreas, which results in inadequate insulin synthesis and hyperglycemia. In order to minimize
the danger of hypoglycemia and reduce hyperglycemia, it necessitates insulin replacement and
critical care. Glucose balance is influenced by a number of factors, including diet, insulin
dosages, physical stress, and exercise. Children and adolescents can live long, happy lives with
the right treatment, and patient and family education is essential[1,2].Obesity is significantly
associated with poorer glycaemic control in type 1 diabetes mellitus (T1DM) children [3].Insulin
dependency and hyperglycemia result from the decrease of beta cell function, which is caused
by both genetic and environmental causes. In at-risk people, the HLA haplotype is responsible
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for between 30% and 50% of the hereditary risk. A process that recruits antigen-presenting cells
to autoreactive T cells is started by a triggering insult, which can include the mother and
intrauterine environment, viruses, the host microbiota, and food. This process results in
insulinopenia and symptoms of diabetes.[4,5]

Although it peaks between the ages of 5 and 7 and puberty, type 1 diabetes can be diagnosed at
any age. It has become more prevalent across a range of age, sex, and racial groupings, and it is
more prevalent in boys and men. Geographical and ethnic differences exist; Finland has a greater
incidence than China. Type 1 diabetes affects more than 1.25 million persons in the United
States.Adolescents with TLDM have the most time achieving sufficient glycemic control, with a
very low percentage of them succeeding. Potential contributing factors were SMBG frequency
and family dynamics, underscoring the pressing need for specialized therapies and enhanced
diabetes education in areas with low resources [6].

The percentage of youngsters in the United States who are overweight or obese has increased to
one-third. Obesity in early childhood raises the likelihood of obesity in later life. Weight control
and health improvement are successfully achieved through family-based behavioral treatment.
Ethnic minority status and poorer income are associated with an increase in type 2 diabetes in

young people [7].

While the effects of type 1 diabetes on children have been extensively studied, little is known
about the combined effects of age and fat on blood sugar regulation. Due to changes in their
bodies and behaviors, adolescents frequently have more difficulty controlling their blood sugar,
and obesity can make it even more difficult for their bodies to use insulin as it should. We know
less about how age and obesity interact in children with type 1 diabetes because the majority of
research has only looked at these two factors separately.

Addressing this disparity is crucial, particularly as childhood obesity rates rise and children with
diabetes experience critical developmental phases.In this study, blood sugar management in
children with type 1 diabetes is examined in relation to age and obesity. We aim to identify trends
that indicate which child demographics may be more susceptible to inadequate blood sugar
regulation by looking at variables including age, body mass index, and HbAlc levels. The
findings could enhance the health of children with type 1 diabetes by assisting medical
professionals, families, and legislators in developing better care plans that take age and weight

into account.

2. Literature Review

Copyright@ijesrr.org Page 361


http://www.ijesrr.org/
mailto:editor@ijesrr.org

International Journal of Education and Science Research Review

Volume-11, Issue-6 Nov-Dec-2024 E-ISSN 2348-6457 P-ISSN 2349-1817
www.ijesrr.org Email- editor@ijesrr.org

Overview of Type 1 Diabetes in Children

By comparing the generic quality of life of children and adolescents with type 1 diabetes mellitus
(T1DM) to that of their healthy counterparts, the study seeks to determine whether there are
differences in this quality of life between boys and girls as well as between developmental stages.
The findings indicate that there are issues unique to TIDM in children and adolescents, but no
differences in QoL-domains between them and healthy controls. Compared to boys, girls with
T1DM reported lower generic and disease-specific quality of life. For children with TIDM of

all ages, individualized management requires longitudinal research [7]

The purpose of a study was to determine the unique requirements and challenges that children
with Type 1 diabetes encounter when integrating into schools. Parents filled out questionnaires
that evaluated things like insulin administration, glycaemic control, meals, sports, and attitudes
about their illness. According to the findings, just 34% of parents thought instructors could
identify minor symptoms of hypoglycemia. Improved communication between parents and
school staff, more nurses, training sessions, and greater resources from diabetes societies are all

important components of successful integration [8].

Glycemic Control and Its Importance

The degree of glycemic control and risk variables for type 1 diabetes in Ethiopian children and
adolescents are examined in this study. The results indicate that low control is mostly caused by
inadequate adherence to glucose monitoring, insufficient insulin injection involvement, and

caregiver engagement. It is advised that caregivers participate and receive adherence counselling

[9].

A study of 116 diabetic children and adolescents in southern Ethiopia evaluated their glycemic
control. 83.6% of the participants had poor glycemic control, according to the study, and poor
control was linked to things like lipodystrophic alterations at injection sites and an inability to
pay for insulin. The report recommends that stakeholders concentrate on methods to enhance
glycemic control and urges more investigation to determine the causes of inadequate glycemic
control [10].

Influence of Age
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According to a Taiwanese study, glycemic control in teenagers with type 1 diabetes was
significantly predicted by parental participation, self-care practices, and family conflict.
According to the study, nurses should identify female adolescents as at-risk and create treatments
that are specific to their developmental requirements, particularly for those between the ages of
10 and 12[11].

According to a Scottish study, young persons with type 1 diabetes have an average HbAIlc
concentration of 9.1%. The concentration is influenced by age, insulin use, BMI, season, social
situations, and family history. According to the study, two important factors influencing HbAlc
are clinic philosophy and resource allocation [12].

According to a study, adherence and glycemic control in teenagers with Type 1 Diabetes are
highly influenced by gender, age, and family support. Negotiation skills should be taught in
intervention programs in order to improve adherence and avoid disputes[13].

Impact of Obesity on Glycemic Control in Children with T1D

According to the study, glycemic control is greatly impacted by age, race, being overweight,
using continuous subcutaneous insulin infusion (CSII), and using continuous glucose monitoring
(CGM). Participants who were overweight or obese had lower HDL cholesterol but greater LDL
cholesterol and triglycerides. Obese and overweight patients exhibited greater predictors of
cardiovascular disease, but no differences were observed in modifiable behavioral features [14].

Interaction Between Age and Obesity

Obesity and puberty in adolescents are related; research indicates that obese girls experience
puberty earlier. It is unknown, though, how fat and puberty are related. The relationship between
the Kisspeptin system and the adipokineleptin is the most promising link. Additional aspects
include endocrine disrupting substances, dietary issues, epigenetics, and the peripheral effect of

adipose tissue [15].

Estimating the association between screen time and overweight/obesity in children under the age
of 18 was the goal of the study. According to a meta-analysis of 16 research, screen usage of
more than two hours a day raised the chance of being overweight or obese. Additionally, the
study discovered a favorable correlation between children's overweight/obesity and various
forms of screen time. Preventing chronic noncommunicable diseases can be achieved by

reducing childhood obesity[16].
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Research Gap

Numerous studies have looked at glycemic control, school integration, and quality of life in kids

with type 1 diabetes, but there are still a lot of unanswered questions. While most research

focuses on poor glycemic control and its associations with behavioral, family, and

socioeconomic factors, few studies examine the combined effects of age and obesity on glycemic

outcomes. Little is known about how obesity interacts with age-related developmental changes

like puberty, despite the fact that it is associated with poor metabolic profiles and is increasingly

prevalent in children with type 1 diabetes. Additionally, there is a lack of longitudinal evidence

assessing how these factors work together to affect glycemic control over time.
3. MATERIALS AND METHODS

3.1

3.2

Study Design and Data Source

This cross-sectional secondary data analysis used information from the Nature article "Risk
factors for suboptimal glycemic control in pediatrics with type 1 diabetes mellitus: a cross-
sectional study.” The data includes clinical and demographic information gathered during
the enrollment process for children with type 1 diabetes. The original study used advanced
statistical approaches to identify risk factors associated with inadequate glycemic
management.

Study Population

Inclusion criteria: Children and adolescents diagnosed with type 1 diabetes mellitus, whose
records include measurements for glycemic control (e.g., HbAlc), age, body mass index
(BMI), insulin regimen details, duration of disease, and other covariates considered in the

published dataset.

Exclusion criteria: Records were excluded if they contained missing or implausible values,
such as absent HbAlc measurements, ages outside the pediatric range, or missing BMI data.
Records not meeting the pediatric age definition, specifically individuals older than 18 years

as defined in the original study, were also excluded.

3.3 Variables

Type

Variables Definition / Measurement

Copyright@ijesrr.org Page 364


http://www.ijesrr.org/
mailto:editor@ijesrr.org

International Journal of Education and Science Research Review

Volume-11, Issue-6 Nov-Dec-2024 E-ISSN 2348-6457 P-ISSN 2349-1817
www.ijesrr.org Email- editor@ijesrr.org
Outcome Glycemic control (categorized as “optimal” vs ~ Defined in the published dataset based on HbAlc
“suboptimal”) thresholds used by the original authors.
Primary Age (years), Obesity status Age is continuous and/or categorical (e.g., age
predictors groups). Obesity status determined via BMI or

BMI-for-age percentiles per published definitions

in the data.

Covariates / Duration of diabetes, insulin regimen (type, As per definitions used in the original study.
Confounders dose), frequency of glucose monitoring,
demographic factors (sex, socioeconomic status

if available)

3.4 Data Extraction and Processing

» Determine pertinent variables, such as age, BMl/obesity status, HobAlc levels, and other
covariates, from the published tables.

* Clean data: look for missing values. Depending on the proportion of missing data, handle it by
either deleting it or imputation.

» Where necessary, classify continuous variables, such as obesity versus non-obesity; identify

age groups, such as early childhood, pre-pubescent, and adolescent.

3.5 Statistical Analysis

o Describe the sample by reporting the mean and standard deviation for continuous variables,
or the median and interquartile range if the data are not normally distributed. For categorical

variables, provide counts and percentages.
o Univariate Analysis:

o Compare mean HbA1c (or prevalence of suboptimal control) across categories of age
groups and obesity status using t-tests or ANOVA (for continuous HbA1c) or Chi-

square tests for categorical outcome.
o Correlation analysis (e.g. Pearson or Spearman) between age, BMI, and HbAlc.

e Multivariable Analysis:
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o Build logistic regression models with the outcome “suboptimal glycemic control” as

dependent variable. Predictor variables include age, obesity, and covariates.

o Alternatively, if HbAlc is continuous and residuals approximate normality, use linear
regression with HbA1c as outcome, adjusting for covariates.

Interaction Effects: Evaluate whether age and obesity interact: include an interaction term
(Age x Obesity) in the regression model to assess whether the effect of obesity on glycemic

control depends on age.

Advanced Tools and Model Diagnostics:

Verify that the predictors are multicollinear (for example, using the Variance Inflation Factor).

Evaluate model fit (e.g., logistic regression using Hosmer-Lemeshow).

Conduct sensitivity analyses, such as stratifying by age group or removing extreme BMI values.

3.6 Moral Points to Remember

There is no need for new data collection or direct consent because this study uses secondary data

that is already in the public domain (published dataset). Nonetheless, compliance with data usage

guidelines and reference to the original study are guaranteed.

3.7 Utilized Software

Software like R, Stata, or SPSS will be used to perform statistical analyses. These tools' standard

packages will be used to prepare any graphic representations.

4. Results

Table 1: Age Category vs. Suboptimal Glycemic Control

Age Group Optimal (0) Suboptimal (1)
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1-5 18 46
5-10 20 50
10-15 5 39
15-18 6 18

Email- editor@ijesrr.org

The distribution of glycemic control in children with type 1 diabetes across various age groups is shown

in this table. For each age group, the numbers of children with optimal (HbAlc <7.5%) and suboptimal

(HbA1lc >7.5%) control are displayed. A trend toward worse metabolic outcomes during adolescence is

suggested by the data, which show that older children (10-17.99 years) typically have a higher number

of suboptimal glycemic control cases.

Table 2: BMI Category vs. Suboptimal Glycemic Control

BMI Group Optimal (0)

Suboptimal (1)

<5th 8 22
5-85th 29 81
85-95th 6 12
>95th 0 17

The association between glycemic control and BMI categories is summed up in this table.

Compared to children in lower BMI categories, children who were overweight or obese (>95th

percentile) had a higher percentage of suboptimal glycemic control. The table illustrates how

childhood T1DM patients' metabolic control may be impacted by obesity.

Table3: Logistic Regression Results for Suboptimal Glycemic Control

Predictor Estimate (B) Std. Error zvalue p-value Significance
Intercept 1.145 1.157 0.990 0.322 -
Age (approx) 0.093 0.079 1.175  0.240 -
Obese 16.719 959.515 0.017 0.986 -
Gender: Female.total 14.941 3956.180  0.004  0.997 -
Gender: Male -1.454 0.737 -1.973  0.049 *
Duration <1 year -0.976 1.045 -0.934 0.350 -
Duration 1-5 years 0.021 0.811 0.026  0.979 -
Age x Obese NA NA NA NA -

This table presents the results of the logistic regression model evaluating the effects of age,

obesity, gender, and diabetes duration on the likelihood of suboptimal glycemic control. Odds
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ratios, standard errors, z-values, and p-values are provided. Male gender was significantly
associated with lower odds of suboptimal control, while age, obesity, and duration did not reach
statistical significance. The interaction term between age and obesity could not be reliably

estimated due to sparse data in extreme categories.

Glycemic Control by Age Group
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Figure 1 Glycaemic control vs. age group
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This chart illustrates the age-group distribution of children with good and inadequate glycemic control.
The bars' color coding for control status (optimal vs. poor) makes it simple to compare the proportion
of kids in each age group with suboptimal glycemic control. The image shows how, particularly

throughout adolescence, inadequate control tends to increase with age.
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Hb&A1c Distribution across Age Groups
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Figure 2HbA1c distribution across age group

This figure uses boxplots to show the distribution of HbAlc (%) levels by age group. For every
age group, the median, interquartile range, and outliers are displayed. The boxplot illustrates
how older kids typically have higher HbAlc levels, which is indicative of worse glycemic
control in later childhood and adolescence.

5. Discussion

This study investigated the impact of age and obesity on glycemic control among children with
Type 1 Diabetes Mellitus (T1LDM) using secondary data extracted from a recent cross-sectional
study [14]. The logistic regression analysis showed that male gender was associated with lower
odds of suboptimal glycemic control (OR < 1, p = 0.048), whereas age, obesity, and diabetes
duration did not reach statistical significance. The interaction between age and obesity could not
be estimated due to sparse data in extreme categories, which aligns with challenges reported in
previous studies when analyzing subgroups with low prevalence [14].

Although age by itself was not statistically significant in this reconstructed dataset, our results
partially corroborate earlier findings showing that older children and adolescents frequently have
worse glycemic control [11,12]. This implies that glycemic outcomes may be more strongly
influenced by variables other than age alone, such as family dynamics, parental participation,

and insulin therapy adherence [11,13]. In contrast to some studies that report lower glycemic
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control in female adolescents, our analysis shows that male gender is significant. This could be

due to differences in sample characteristics, the timing of puberty, or behavioral factors [7,11].

Obesity's impact on glycemic control is still complicated. Previous studies have shown that
children with type 1 diabetes who are overweight or obese frequently have poorer metabolic
control, as indicated by elevated cardiovascular risk factors and higher HbAlc levels [14].
Because of the dataset's quasi-complete separation, our analysis's estimated coefficient for
obesity was incredibly high but statistically non-significant. Although this illustrates the clinical
significance of weight management in children with type 1 diabetes, it also reflects the
limitations of reconstructed individual-level data from aggregated tables [14,15]. The
relationship between puberty, adiposity, and hormone regulation is also highlighted in the
literature, which implies that obese children may undergo early puberty and have changed insulin
sensitivity, which would make glycemic control even more difficult [15,16].

All things considered, these results highlight how complex glycemic control is in kids with type
1 diabetes. Although age and obesity are biologically significant factors, gender, family
involvement, therapy adherence, and socioeconomic status may mediate or confuse their effects
[9,10,11]. This is in line with earlier research that highlights the necessity of tailored diabetes
care, which includes behavioral interventions, patient and family education, and careful

observation of at-risk subgroups [7,8,9].

In order to better evaluate the combined effects of age, obesity, puberty, and lifestyle factors, as
well as to record changes in glycemic control over time, future research should concentrate on
longitudinal designs.

Furthermore, more robust modeling—including interaction terms—would be possible with
access to original individual-level datasets, free from the constraints imposed by reconstructed
data. For kids and teenagers who are at risk of less than ideal glycemicoutcomes, these methods
will offer more solid evidence for creating focused interventions [14,15,16].

6. Conclusion

This study emphasizes the complex relationships among gender, age, and obesity on glycemic
control in children with Type 1 Diabetes Mellitus (TLDM). Although male gender was associated
with lower odds of inadequate glycemic control, age and obesity did not show statistically
significant impacts in this study, most likely due to data limitations and the rebuilt dataset. The

findings, however, are consistent with earlier studies that emphasize the complex interplay
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between behavioral, family, and physiological factors that influence children's glycemic
management [7, 9, 11, 14].

7. Clinical Consequences:
e In order to improve adherence and glycemic outcomes, family-centered education and

support are still essential [9].

e Given the established metabolic risks linked to overweight and obese children with type
1 diabetes, diabetes management plans should incorporate obesity prevention and early
intervention [14,15].

e Adolescents may be less likely to experience poor glycemic control if they are given
targeted strategies, especially during puberty [11,15,16].
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