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Abstract

Purpose of Review—This review highlights challenges associated with weight management in 

children and adolescents with type 1 diabetes (T1D). Our purpose is to propose potential solutions 

to improve weight outcomes in youth with T1D.

Recent Findings—A common barrier to weight management in T1D is reluctance to engage in 

exercise for fear of hypoglycemia. Healthcare practitioners generally provide limited guidance for 

insulin dosing and carbohydrate modifications to maintain stable glycemia during exercise. 

Adherence to dietary guidelines is associated with improved glycemia; however, youth struggle to 

meet recommendations. When psychosocial factors are addressed in combination with glucose 

trends, this often leads to successful T1D management. Newer medications also hold promise to 

potentially aid in glycemia and weight management, but further research is necessary.

Summary—Properly addressing physical activity, nutrition, pharmacotherapy, and psychosocial 

factors while emphasizing weight management may reduce the likelihood of obesity development 

and its perpetuation in this population.
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Introduction

Children and adolescents with type 1 diabetes (T1D) have a high rate of obesity that is 

increasing globally at a rate of ~ 4% annually [1]. The prevalence of obesity among 

adolescents with T1D ranges from 13.1% in the Type 1 Diabetes Exchange Registry (aged 

13–18 years) to 20.5% (aged 12 to 19 years) in the National Health and Nutrition 

Examination Survey (NHANES) [2, 3]. According to the NHANES, 22.1% of youth with 

T1D were overweight compared with 16.1% of youth without T1D [4]. Historically, obesity 

has been strongly associated with type 2 diabetes (T2D), but not with T1D. However, T1D 

itself does not provide protection against insulin resistance and obesity associated with the 

modern obesogenic environment [4]. In fact, a trend towards improvement in glucose control 

over the last decade and aspects of T1D management, such as hypoglycemia treatment and 

dietary counseling, may contribute to unwanted weight gain. In the diabetes population, 

obesity, hypertension, and suboptimal glycemic control are all contributing factors to 

cardiovascular disease (CVD) risk, and CVD is the most prevalent cause of mortality and 

morbidity in T1D [5].

In children and adolescents, regular physical activity has been shown to yield numerous 

benefits including improvements in mental and cognitive health [6], cardiovascular fitness 

[7], bone mineral density [8], blood lipid profiles, and body composition [9]. Similarly, 

youth with T1D also benefit from physical activity interventions [10–12]. However, for 

youth with T1D, physical activity often comes with the added challenge of maintaining 

blood glucose values in target range.

The aim of this review is to address some of the challenges associated with weight 

management in T1D, detail the benefits of exercise, and discuss nutrition, pharmacotherapy, 

and psychosocial interventions.

Benefits of Exercise in Youth

In the general pediatric population, children and adolescents who are physically active 

benefit from improved physical and mental health. Active youth have fewer cardiometabolic 

risk factors [13–15], better bone health [16] and muscular strength [17, 18], healthier weight 

status, and enhanced cognitive and behavioral health [19, 20]. Accordingly, the American 

Academy of Pediatrics has prioritized physical activity as an educational topic that should be 

discussed during each annual child health supervision examination starting at the age of 18 

months and continuing throughout childhood and adolescence [21]. Children with T1D are 

at increased risk for CVD as are adults, and display signs of early atherosclerotic disease in 

childhood [22]. They also typically have reduced bone mineral density [23, 24], weigh more 

than their peers [4], and have increased rates of depression [25, 26]. Therefore, the beneficial 

effects of physical activity may be even more important in children and adolescents with 

T1D than children without T1D.

An improvement in cardiometabolic risk factors is the most recognized health benefit of 

being physically active. Children as young as 6 years of age demonstrate lower systolic and 

diastolic blood pressure and higher HDL-cholesterol with increased physical activity [27]. 

Most strikingly, physically active children without T1D have improved markers of insulin 
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resistance including decreased plasma triglycerides and lowered plasma insulin levels [28]. 

Although the effect of physical activity during childhood on later cardiovascular morbidity 

and mortality in adulthood is unknown, several observational studies suggest that physical 

activity during childhood has a positive impact on adult cardiovascular health [29, 30]. 

Physical activity also results in improved bone mass and bone strength in children as young 

as the age of 3 in the general population and improves balance, reducing the risk of falls and 

fractures even into adulthood [16]. This improvement in bone mineral density is similar in 

children with T1D [31].

As mentioned, the benefit of physical activity in childhood and adolescence extends well 

beyond physical health as being active can decrease the risk for depression [32]. Physically 

active children also have improved attention, processing speed, memory, and cognition, 

resulting in improved academic performance [33, 34]. Finally, physical activity has been 

shown to decrease the potential for harmful social behaviors such as smoking, alcohol, and 

illicit drug use, even into young adulthood [35, 36]. Given the underlying risk factors that 

are present for CVD, poor bone health, and increased depression seen in T1D, exercise and 

regular physical activity are likely even more important in this population.

Challenges Related to Weight Management in Youth with T1D

It is well accepted that a healthy diet and an active lifestyle are the foundation of optimal 

weight management [37]. However, management of T1D can be at odds with these 

principles. While a healthy diet includes limiting simple carbohydrate intake, individuals 

with T1D often require simple carbohydrate administration to maintain euglycemia. These 

simple carbohydrates do not contain ideal nutritional content and are additional calories 

consumed. Historically, avoidance of nocturnal hypoglycemia required bedtime snacks, and 

while newer insulins’ pharmacokinetics and diabetes technology, such as continuous glucose 

monitoring (CGM) and automated insulin delivery [38], have decreased the risk of nocturnal 

hypoglycemia, many individuals with T1D are encouraged to consume carbohydrates to 

prevent hypoglycemia [37]. Fear of hypoglycemia is a commonly reported burden in youth 

with diabetes as well as their family members [39]. To avoid hypoglycemia, some youth 

with T1D will consume additional carbohydrates before recommended thresholds for 

hypoglycemia treatment are reached, resulting in unnecessary hyperglycemia and caloric 

intake. In the pediatric population, fear of hypoglycemia experienced by the parent/guardian 

on behalf of the child can also compound and exacerbate this behavior [39].

The current American Diabetes Association (ADA) and International Society for Pediatrics 

and Adolescent Diabetes guidelines recommend 60 min of daily moderate-to-vigorous 

activity for youth with T1D [40, 41]. However, youth with T1D generally do not meet this 

recommendation. Barriers to meet this recommendation are complex and centered around 

the competing demands of dual management of T1D and weight. Dysglycemia is the most 

common barrier to weight management reported as (1) fear of hypoglycemia preventing the 

initiation of rigorous activity; (2) out-of-target blood glucose values resulting in an inability 

to start exercise or in prematurely stopping exercise; (3) hypoglycemia during or after 

exercise requiring consumption of carbohydrates and calories, which remove the negative 

energy balance achieved by exercising; and (4) inadequate guidance from T1D providers on 
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both the specific insulin and carbohydrate modifications to maintain euglycemia during 

exercise as well the over-reliance on pretreatment with carbohydrates before any activity 

[39, 42, 43]. As youth with T1D transition from childhood to adulthood, these issues 

identified in childhood regarding the dual management of T1D and weight rarely resolve and 

evolve to integrate other aspects of adulthood [43].

Youth with T1D are subject to the same obesogenic environment that has resulted in the 

staggering rates of obesity for all youth globally. In the general pediatric population, 

increased calorie consumption, consumption of sugar-sweetened beverages, large portion 

sizes, increased sedentary activities, and maladaptive coping strategies (such as eating to 

suppress negative emotions or due to boredom) are postulated mechanisms in the rise in 

pediatric obesity [44, 45]. Unique to youth with T1D, exogenous insulin use and intensive 

glucose control are both associated with weight gain [37]. Finally, psychosocial factors, such 

as depression, low social support, poor quality of life, or negative body image, are associated 

with higher rates of overweight and obesity in youth with T1D, particularly in girls [46]. In 

addition, youth with T1D have higher rates of disordered eating and can omit insulin to limit 

calorie absorption with significant consequences which further complicates the approach of 

weight management in T1D [37, 47].

Possible Solutions for Weight Management in Youth with T1D

Exercise and Physical Activity

In children and adolescents, exercise has been shown to increase lean body mass, decrease 

visceral adiposity, and increase insulin sensitivity [48]. Exercise also leads to a significant 

reduction in mortality rates, but it should also be noted that exercise alone may not be the 

optimal weight loss strategy [48]. Community-based intervention programs focusing on 

nutrition and increasing physical activity can lead to weight loss in overweight and obese 

youth [49]. In addition, combined exercise and dietary interventions are effective in reducing 

metabolic risks in overweight and obese children, at least in the short term [50]. However, 

nearly 80% of school-aged adolescents do not meet the recommended 60 min of daily 

physical activity [51] and youth with T1D often engage in even fewer minutes of activity 

[52–54] and energy expenditure [55] compared with their peers without T1D. Consensus 

guidelines on exercise have shown that for youth with T1D, physical activity and exercise 

can also cause drastic disturbances to glycemic control and increase the burden of diabetes 

management. Aerobic activities, such as brisk walking, cycling, and swimming, tend to 

increase the likelihood of hypoglycemia, and subsequently, supplemental carbohydrates are 

needed to either reduce or treat hypoglycemia [40]. On the other hand, anaerobic activities 

(e.g. sprinting, weight-lifting, etc.) under basal insulin conditions may reduce the risk of 

hypoglycemia during activity [40, 56]. The type and intensity of activity are important 

considerations for blood glucose control, as Yardley et al. [57] suggest performing resistance 

before aerobic exercise may improve glucose stability during activity. Providing guidance 

and advice around safe exercise strategies can also be challenging for healthcare providers. 

In particular, the importance of using relevant questions and often starting with the “patient’s 

exercise goal” as the primary focus for an effective consultation is an effective method to 

structure exercise consultations in youth with T1D [58]. By better understanding some of the 
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challenges associated with weight management in children and adolescents with T1D, such 

as the fear of hypoglycemia as a primary barrier to physical activity, we can begin to target 

possible weight management solutions.

Although the literature suggests strategies for reducing the risk of hypoglycemia by reducing 

basal insulin rates by 50–80% set 60–90 min before exercise [60, 61], this requires 

significant preplanning and is often not a practical approach (Table 1). In fact, a recent study 

in adolescents found that many do not adjust their insulin dosing in preparation for exercise 

[62]. Therefore, for unplanned or spontaneous activity, a common occurrence for youth, one 

of the most effective strategies for reducing the risk of hypoglycemia is ingesting 

supplemental carbohydrates [40]. Although effective for reducing hypoglycemia risk, the 

added carbohydrate feeding is not optimal for weight management or weight loss. When 

prescribing physical activity, youth should consider bolus insulin dose reductions as a more 

effective approach to targeting weight loss versus carbohydrate ingestion for gaining muscle 

mass [63]. For example, a 25–75% bolus insulin reduction at the meal prior to exercise, a 

regular bolus of insulin pre-exercise with additional carbohydrates during exercising, or 

consuming carbohydrates without insulin before exercise may all protect against exercise-

induced hypoglycemia [40]. However, the consumption of carbohydrates before exercise 

results in an overall increase in calorie consumption, often resulting in a positive energy 

balance and weight gain [59]. An added challenge in T1D management includes the 

increased risk of late-onset or nocturnal hypoglycemia due to increases in insulin sensitivity 

and delayed replenishment of liver and muscle glycogen following exercise [64, 65]. For 

these reasons, current exercise consensus statements and experts suggest a 20% basal insulin 

reduction for 6 h overnight after exercise to reduce the risk of nocturnal hypoglycemia [40, 

66, 67]. Table 1 outlines a series of strategies to aid in reducing the risk of hypoglycemia 

during and post-exercise in youth with T1D.

Impaired awareness of hypoglycemia is another risk factor for severe hypoglycemia that 

affects ~ 25% of patients with T1D [68]. Interestingly, a recent proof-of-concept study 

proposed that patients with impaired awareness of hypoglycemia can acutely restore 

counter-regulatory hormonal responses to hypoglycemia with a bout of high-intensity 

training [69]. It is speculated that impaired hypoglycemia awareness develops through 

habituation, often described as a reduced response to a stimulus following repeated exposure 

[69]. The high-intensity training was introduced as a single stress stimulus, also referred to 

as a dishabituating stimulus and a subsequent increase in heart rate, epinephrine, and lactate. 

Although this data is preliminary, the introduction of high-intensity training may offer a 

novel and promising avenue for restoring hypoglycemia awareness in individuals with T1D 

and, ultimately, decrease the risk of severe hypoglycemia.

The utilization of consumer-based physical activity trackers as part of short-term 

interventions has been shown to potentially increase levels of physical activity in a wide-

range of populations [70]. In the pediatric population, an additional challenge in utilizing 

physical activity trackers may be poor compliance with accelerometers, although many 

studies fail to report compliance entirely [71]. At Stanford, we are engaged in a pilot study 

with the aim to incorporate consumer-based physical activity trackers to collect activity 

levels in newly diagnosed youth with T1D (Fig. 1). Physical activity trackers will provide us 
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with insight into patient activity patterns, trends, and behaviors and determine whether 

differences exist between more compared with less active youth with T1D. We will utilize 

patient-generated physical activity data to assess sedentary and active behaviors by 

evaluating the proportion of youth who use their device, sync their data, and have data 

extracted and aligned to CGM data to assess key characteristics such as wear time, active 

hours, sedentary hours, and variation in activity during the observed study period. We also 

plan to develop and implement education materials and training modules regarding safe 

exercise strategies in newly diagnosed patients with T1D and their families over telehealth. 

Ultimately, the goal of this research is to have a translatable program that is readily 

accessible, scalable, and can be shared with newly diagnosed youth and families.

Diabetes Technology

Some advantages in the use of continuous subcutaneous insulin infusion (CSII) include 

convenience, use of multiple basal insulin rates, ease of adjusting insulin doses, flexibility, 

and freedom [72]. Ultimately, CSII therapy has demonstrated sustained long-term 

improvements in blood glucose control in children and adolescents with T1D and reductions 

in severe hypoglycemia [73]. Real-time CGM technology allows for the assessment of 

frequent sensor glucose values, glucose directional rate of change, and current trends [74]. 

The ADA’s Standards of Medical Care in Diabetes recommend CGM use in all children and 

adolescents with T1D [75]. In numerous studies, CGM use has been shown to improve 

glycemic control and quality of life in children with T1D using either multiple daily 

injections or CSII [76–79]. A recent publication also shows that CGM initiation in newly 

diagnosed youth with T1D is feasible and accepted by youth [80]. Further advancements in 

diabetes technology over the last decade, particularly with automated insulin delivery and 

hybrid closed loop systems, have led to improvements in glucose time-in-range (TIR) and 

reduced time spent in hypoglycemia, even during physical activity, for youth with T1D [81–

83]. While automated insulin delivery systems are likely advantageous in promoting exercise 

by reducing the time spent in hypoglycemia, what effect automated insulin delivery systems 

might have on weight is unclear. For example, the MiniMed™ 670G pivotal trial reported a 

1.4 kg weight gain in adults with T1D on this hybrid closed loop system over a 3-month 

period (p < 0.001) whereas, adolescents in the same trial gained 1.0 kg (p = 0.065) [84].

Nutrition

A number of studies have shown safety and efficacy of weight-loss diets [85, 86], but fewer 

studies have looked at nutrition-based interventions specifically in T1D. At this time, 

national and international guidelines recommend eating a varied diet, providing intensive 

education on coupling insulin delivery with carbohydrate ingestion, monitoring growth, and 

limiting high-sugar food and drinks [41, 87]. For youth with T1D, close adherence to dietary 

guidelines is correlated with improved glycemic control [88]. However, youth with T1D 

often struggle with adherence to daily recommendations for fruit, vegetable, and whole grain 

intake [89]. Early studies suggest that the order and timing of macronutrient consumption 

may play a role. For example, consuming vegetables or protein before carbohydrate results 

in a lower postprandial glycemic surge [90].
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In recent years, low-carbohydrate (< 100 g carbohydrate per day) and ketogenic (< 55 g 

carbohydrate per day) diets have become increasingly popular weight-loss strategies in the 

general population [91]. While the efficacy of low-carbohydrate diets is more established in 

adults with T2D with studies demonstrating improvements in HbA1c [92] and reduced 

glucose variability [93], data are again limited in youth with T1D. When considering low-

carbohydrate diets for youth with T1D, numerous issues have been raised to urge caution 

including the concern of increased frequency of hypoglycemia [94], inadequate 

carbohydrate intake to support normal pediatric growth, adverse effects on CVD risk factors, 

and the theoretical risk of increased diabetic ketoacidosis (DKA). Pediatric studies of low-

carbohydrate diets have demonstrated a mean decrease in height standard deviation score 

(SDS) in youth with T1D who use a low-carbohydrate diet [95, 96]. For example, in a study 

of 34 youth who chose a very low-carbohydrate diet, there was a statistically significant 

decrease in height from SDS 0.41 ± 1.27 to 0.20 ± 1.02 (p = 0.05) [96]. Additionally, the 

increase in hypoglycemia and a lack of response to glucagon are hypothesized to occur in 

low-carbohydrate diets because of the decreased carbohydrate intake, thereby impairing 

glycogen storage in the liver [97]. Finally, in the most extreme low-carbohydrate diet, such 

as a ketogenic diet, production of ketones can increase the risk of DKA [98, 99]. Further 

studies are needed to evaluate the efficacy and safety of lower carbohydrate diets in youth 

with T1D with specific care to evaluate the effect on growth in the pediatric population.

Psychosocial Approach

Data are limited on the optimal approach to pediatric obesity in the setting of T1D, 

particularly with respect to the role of psychosocial strategies as one aspect of the 

comprehensive treatment of weight and T1D. Modeling after effective treatment of pediatric 

obesity and pediatric T1D, successful dual management of weight and T1D should address 

psychosocial factors and a thoughtful clinical approach [50]. Psychosocial factors, such as 

depression, poor family dynamics, low self-esteem, bullying, and poor body image, are 

associated with higher rates of overweight and obesity in the pediatric population at large. 

Strategies for treatment of pediatric obesity include (1) motivational interviewing, a patient-

centered counseling method; (2) improving coping mechanisms to avoid emotion driven 

eating; (3) behavioral interventions targeting the community, school, parent, or whole 

family; and (4) discussion of barriers to healthy eating and physical activity [44, 100].

The literature is overwhelmingly consistent: for successful T1D management, psychosocial 

factors must be addressed in consort with glucose trends [101, 102]. When general 

psychosocial factors (such as depression, anxiety, family dynamics, and school support) or 

T1D-specific psychosocial factors (such as diabetes distress, coping with a chronic disease 

diagnosis, T1D-related family dynamics, and fear of hypoglycemia) are addressed, youth 

with T1D experience improvements in quality of life, glycemic outcomes, T1D behaviors, 

and self-efficacy.

The strong relationship of psychosocial factors with pediatric obesity and pediatric T1D 

separately can inform a model for the dual management of T1D and weight by addressing 

fear of hypoglycemia, psychological conditions, and family and school dynamics through 

the lens of motivational interviewing. First, addressing fear of hypoglycemia through blood 
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glucose awareness and cognitive behavioral therapy [103] and addressing psychosocial 

barriers to diabetes technology uptake are important strategies. The use of diabetes 

technologies, such as CGM, insulin pumps, and hybrid closed loop pumps, has demonstrated 

lower rates of hypoglycemia [41, 75, 104, 105]. Second, screening for depression, diabetes 

distress, anxiety, negative body image, or disordered eating offers context to the discussion 

of weight and T1D management and importantly avoid exacerbating or contributing to 

psychopathology. Third, youth are strongly influenced by their community, school, peers, 

and family in general and in the context of weight and T1D management. For example, 

understanding and modifying family behavior is an important aspect in the ability to create 

sustainable change in youth. Therefore, addressing factors in a youth’s environment is an 

important aspect of addressing weight and T1D (Fig. 1).

Pharmacotherapy

Intensive insulin therapy has been shown to slow the progression of diabetes complications 

and improve overall glycemic control [106]. However, studies have also shown that weight 

gain commonly occurs with intensive insulin therapy and is a contributing factor to obesity 

in individuals with T1D [106, 107]. This weight gain is likely due to the additional calorie 

intake required to counter hypoglycemia, increase total calorie intake with euglycemia, non-

physiologic subcutaneous delivery of insulin in T1D, and the growth properties inherent to 

insulin [108, 109]. Therefore, adjunctive therapies to insulin are increasing in popularity in 

adults, but have not been extensively evaluated in the pediatric population.

Sodium Glucose Co-Transporter 2 Inhibitors

Sodium glucose co-transporter 2 (SGLT2) inhibitors are a relatively new class of oral anti-

hyperglycemic, glucose-lowering medication, commonly prescribed for patients with T2D 

[110]. Although currently off-label in the USA for individuals with T1D, the utility of 

SGLT2 inhibitors as adjunctive therapy in T1D has sparked much discussion relating to the 

associated benefits versus risks. When added to insulin therapy, SGLT2 inhibitors have 

shown benefits including a moderate lowering of HbA1c [110], cardiac and renal protective 

effects [111], weight loss, and reduction in the total daily insulin dose [112]. The current 

controversy around SGLT2 inhibitor adjunctive use in T1D is the increased risk of 

euglycemic DKA [110]. More research is needed on this class of medications to better 

understand the long-term effects of SGLT2 inhibitors in T1D and whether DKA risk can be 

mitigated with extensive surveillance measures.

In a proof-of-concept, randomized, placebo-controlled study, Biester et al. [113] examined 

single-dose effects of an SGLT2 inhibitor, in adolescents with T1D, and found a significant 

reduction in mean insulin dose. A follow-up study examined the effects of SGLT2 inhibitors 

on glucose TIR between 70 and 180 mg/dL with the use of a closed loop system in 

adolescents with T1D [114]. The findings revealed that again in an acute setting (24 h), a 

significantly increased postprandial TIR was apparent in the SGLT2 inhibitor and closed 

loop group versus closed loop technology alone. Currently, published literature on SGLT2 

inhibitor is predominately focused on adults with T1D, although studies are inherently 

moving towards studying the pediatric T1D population as this may be a promising avenue 

for weight loss and improved glycemic control, particularly in youth that are overweight.
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Glucagon-Like Peptide-1 Receptor Agonists

Glucagon-like peptide-1 (GLP-1) is an incretin hormone produced by the gut that enhances 

insulin secretion [115]. Notably, the use of GLP-1 receptor agonists (GLP-1 RA) such as 

liraglutide and exenatide has become increasingly popular in T2D management and has been 

shown to reduce appetite and gastric emptying and, in turn, improve insulin sensitivity, 

increase weight loss, and lower blood pressure and HbA1c [116]. In adults, higher dosages 

of liraglutide have also been approved as a treatment for obesity [117]. Similar to SGLT2 

inhibitors, GLP-1 RA were initially approved in T2D, and although not currently approved 

for use in individuals with T1D, there is a growing interest in the safety and efficacy of this 

medication in conjunction with insulin in individuals with T1D.

In a 3-month observational study, the use of once-weekly GLP-1 RA added on to usual 

insulin therapy in individuals with T1D was found to have improvements in overall glucose 

control and body weight [118]. Similarly, the implementation of GLP-1 RA in adolescents 

with T1D also found that adjunctive GLP-1 RA therapy delayed gastric emptying and 

reduced postprandial glucose excursions [119]. In addition, a recent meta-analysis on GLP-1 

RA in individuals with T1D also revealed significant improvements in glucose control, 

reduced total daily insulin dose, and weight loss, without increases in severe hypoglycemia 

[120]. Although not currently approved by the FDA for use in T1D, GLP-1 RA use has 

elicited promising results; however, future research is needed with a greater emphasis on 

long-term interventions specifically on overweight adolescents with T1D as a potential 

avenue for weight management.

Conclusions

Rates of overweight and obesity in youth with T1D, particularly in girls, continue to escalate 

and are more apparent with increasing age [121]. In order to address this growing concern, it 

is important to better understand the challenges and burdens associated with weight 

management in youth with T1D. In addition to the low rates of daily physical activity in this 

population, challenges with effective glucose control during exercise are the most common 

barrier to weight management in youth with T1D [39, 42, 43].

For healthcare providers, clinicians, and diabetes care team members caring for youth with 

T1D, it is important to increase education and provide additional support to address the fear 

of hypoglycemia, psychological conditions, and family and school dynamics to facilitate the 

dual management of weight and T1D [43]. By using a structured approach to exercise 

consultation and increasing education around diabetes management strategies for safe 

exercise and insulin modification, healthcare practitioners can help both families and youth 

with T1D achieve their exercise goals [58]. In addition to increased education on exercise, 

dietary interventions, and increasing physical activity, adding adjunctive therapy in 

combination with insulin in overweight youth with T1D may improve weight management 

and glycemic control and merits further investigation. Currently, a challenge in the literature 

is the lack of specific weight management and evidence-based guidelines for youth with 

T1D [37]. In summary, the foundation of optimal weight management includes both a 

healthy diet and active lifestyle. However, general and T1D-specific psychosocial factors 

must be addressed in addition to providing guidance and advice around safe exercise 
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strategies for youth with T1D in order to reduce the barriers to successful weight 

management in this population.
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Fig. 1. 
Possible solutions for weight management in youth with T1D
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