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Abstract

Obesity is a modifiable risk factor for poor health outcomes including cardiovascular disease (CVD). A
trend for elevated body weight in children with type 1 diabetes (T1D) compared to the general population
is clearly evident. This trend is pronounced in teenage girls with T1D and increases with age. Teenage
boys with T1D more closely resemble the population norms for overweight and obesity. Given that
individuals with T1D are at an increased risk of early CVD related morbidity and mortality, early weight
management intervention could potentially improve CVD outcomes. Further investigation of mechanisms
of weight gain in T1D is required to inform interventions.

Keywords: Type 1 diabetes; Pediatric; Obesity; Weight gain

Abbreviations: T1D: Type 1 Diabetes; CVD: Cardiovascular Disease; DCCT: Diabetes Control and
Complications Trial; Diabetes Prospective Study; BMI-SDS: Body Mass Index Standard Deviation Score;
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Introduction

Overweight and obesity is an established risk factor for serious health outcomes including
cardiovascular disease (CVD) [1] and increased mortality [2]. Individuals with type 1 diabetes
(T1D) face an unequivocal risk of CVD similar to that seen in people with type 2 diabetes
[3]. Atherosclerotic changes have been shown to affect individuals with T1D at younger
ages, beginning in childhood. In the German/Austrian DPV registry, an alarming 69% of the
27,000 youth with T1D had one or more CVD risk factor [4]. The landmark Diabetes Control
and Complications Trial (DCCT) established that in people with T1D, glycemic control was a
determinant of microvascular disease highlighting the need for intensive insulin therapy to
minimize long-term diabetes-related complications [5]. However, the DCCT also demonstrated
significant weight gain in the intensive therapy arm compared to the conventional treatment

arm [6].
Rate of Overweight and Obesity in Youth with T1D

Recent research has demonstrated an increased rate of overweight and obesity in children
with T1D. The Australasian Diabetes Data Network found that 33% of children and adolescents
with T1D were overweight or obese [7] compared to 25% of the pediatric population in the
Australian National Health Survey [8]. Youth with T1D from the Diabetes Prospective Study
(DPV) in Europe and the Type 1 Diabetes Exchange (T1DX) in America had a higher median
body mass index standard deviation score (BMI-SDS) is compared to respective national
reference samples [9]. The SEARCH for diabetes in youth study found significantly higher
rates of overweight but not obesity in young people with T1D (3-19 years) compared to the
general US population [10]. Stratification by age and gender revealed that females aged 12-19
years with T1D had significantly higher rates of combined overweight or obesity compared
to the population reference (36.5% and 29.1%, respectively). Interestingly, the opposite was
true in boys aged 12-19 years with T1D, where the rates in the population reference were
significantly higher (28.8% and 34.6%, respectively) [10].
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Research at our center demonstrated an overweight and obesity
rate of 37% in children and adolescents with T1D compared to 24%
for an age matched population [11]. Whilst combined overweight
and obesity were significantly higher in males and females in the
5-8 year age group compared to the general population, this effect
disappeared in the 9-12 year age group across sexes. Thereafter,
only girls had significantly higher rates of combined overweight
or obesity in the adolescent (13-16 years) and young adult groups
(18-24 and 25-30 years) compared to the general population. In
addition, BMI-SDS was associated with a longer duration of diabetes
in girls only [11].

What are the Mechanisms of Weight Gain in Youth with
Type 1 Diabetes?

Contributing factors influencing childhood obesity in youth
without diabetes include insufficient physical activity, dietary
factors, sleep duration [12] and socioeconomic factors [13]. An
analysis of the DPV cohort showed BMI-SDS increase during the
course of T1D was strongly associated with female gender in youth.
Moreover, the study found specific diabetes-related factors which
contributed to weight gain over time, including higher insulin
dose, low BMI-SDS at diabetes onset, longer diabetes duration,
intensive insulin therapy and pubertal diabetes onset (aged 10-15
years) also contributed to weight gain over time [14]. There are few
studies have objectively measured moderate-to-vigorous physical
activity (MVPA) levels in youth with T1D compared to healthy
subjects found significantly lower rates of MVPA in youth with T1D
diabetes [15]. Children with T1D may face additional barriers to
those experienced by children in the general population. Fear of
hypoglycemia, low fitness level and loss of control of diabetes have
been identified as significant barriers to physical activity in youth
over 12 years of age. Furthermore, 91% of youth also indicated
that their parents discouraged physical activity [16]. Research
has demonstrated that disordered eating behaviors are more
common in adolescent girls with T1D compared to their peers [17].
Interestingly, disordered eating behaviors were correlated with
elevated BMI-SDS in youth with T1D in the SEARCH study [18].

Management of Overweight and Obesity in Youth with
T1D

Management of obesity in youth with T1D is usually done on a
case-by-case basis. In the general population lifestyle interventions
focusing on diet, physical activity and behavioural interventions
have shown some benefit [19]. However, behavioural interventions
in the general population focus on physical activity and nutrition
in children but are not tailored to the unique set of circumstances
encountered by children and adolescents with T1D. Factors such as
glucose fluctuations caused by exercise and dietary considerations
in the setting of T1D present a key challenge to work on in future
interventions.

Conclusion

Both T1D and overweight and obesity carry increased and
independent risk for CVD. Hence, weight management in youth
with T1D is important. Recent research has highlighted that weight
management should start early in adolescence and be directed
towards females with T1D. However, mechanisms of weight gain
and methods to address diabetes-related barriers to physical
activity and weight loss are currently lacking and require further
research.
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