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Abstract
Adiposity, synonymous with obesity, is prevalent among both children and 
adults with type 1 diabetes in China. Recent literature underscored the patho-
physiological and socioeconomic factors associated with adiposity, and 
consistently highlighted its impact on cardiovascular, kidney, and metabolic 
diseases among Chinese individuals with type 1 diabetes. Addressing and 
managing adiposity in individuals with type 1 diabetes are complicated and entail 
comprehensive approaches including lifestyle modifications, cognitive-behavioral 
therapy, insulin dose titration, and other diabetes treatment medications. The 
condition calls for coordination among policymakers, researchers, clinicians, and 
patients.
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Core Tip: Adiposity emerges as a significant health concern for individuals with type 1 diabetes in China as well as globally. 
Adiposity is associated with adverse health outcomes, including cardiovascular and kidney complications in people with 
type 1 diabetes. This article highlighted the approaches in addressing and managing adiposity in individuals with type 1 
diabetes. The condition calls for coordination among policymakers, researchers, clinicians, and patients.
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INTRODUCTION
Obesity (adiposity) pandemic goes wildly in China as well as globally[1]. Adolescents and adults with overweight and 
obesity are facing elevated risks of metabolic diseases, cardiovascular diseases, kidney diseases, chronic pain, disability, 
and neoplasm[2]. Compared to type 2 diabetes, type 1 diabetes is less prevalent in China but more common among 
young people. Almost a quarter of individuals with type 1 diabetes were first diagnosed before the age of 14[3]. 
Adiposity does not directly involve in the pathogenesis or development of type 1 diabetes, which is characterized by 
beta-cell failure due to autoimmunity, viral infection, and other non-metabolic factors. Nevertheless, adiposity-associated 
impairment of the antioxidant defense system[4] and elevated proinflammatory cytokines may be associated with 
worsened immune response[5,6]. At individual level, adiposity means adverse health prognosis, including cardiovascular 
and kidney complications in people with type 1 diabetes[7-9].

In people with type 1 diabetes and poor glucose control, particularly those experiencing frequent episodes of 
ketoacidosis, fat mass, including visceral and subcutaneous fat, scarcely accumulates. Adiposity is less prevalent among 
individuals with type 1 diabetes receiving inadequate healthcare. In nations with advanced healthcare policies, 
individuals with type 1 diabetes, particularly at younger ages, anticipate minimal years of life lost or a lifespan 
comparable to those without type 1 diabetes[10]. However, in such circumstances, adiposity could pose a challenge. A 
recent study by Zeng et al[11] from China examined 101 individuals with type 1 diabetes spanning a wide range of ages. 
Among their participants, 19.8% exhibited overweight and obesity, while 15.8% were diagnosed with metabolic 
syndrome. Following the trend of Europe and North America, the adiposity emerges as a significant health concern for 
individuals with type 1 diabetes in China and other developing countries[12].

RISK FACTORS OF AIDIPOSITY IN TYPE 1 DIABETES
Excessive insulin dose and food intake with inadequate exercise
Multiple factors contribute to the excess body fat mass and elevated risks of health complications among individuals with 
type 1 diabetes. Insulin therapy is indispensable for individuals with type 1 diabetes for life sustain, as it facilitates the 
transfer of blood glucose into fat after the body consumption. However, excessive insulin dosing leads to the dispropor-
tionate storage of energy in body fat mass, along with the episodes of hypoglycemia. For individuals with type 1 diabetes 
and severely impaired beta-cell function, hypoglycemia appears unavoidable in the long term, particularly during 
stressful events necessitating insulin replacement. Food intake following hypoglycemic episodes exacerbates the accumu-
lation of fat mass, especially in regions such as China where the glucagon injections is unavailable.

Lifestyle modifications associated with type 1 diabetes may contribute to adiposity in affected individuals. Engaging in 
moderate-to-high intensity exercise requests tailored diet and insulin dose adjustments among individuals with type 1 
diabetes[13], highlighting the need for comprehensive education and healthcare support. At the population level, such 
complexities can dampen the overall exercise intensity, while the fear of hypoglycemia can drive up overall energy intake 
among individuals with type 1 diabetes. Both phenomena escalate the risk of obesity and associated health complications. 
Inadequate exercise can lead to diminished skeletal muscular mass, which is linked to type 2 diabetes and other adverse 
health outcomes[14]. Zeng et al's report[11] observed reduced muscular mass among Chinese individuals with type 1 
diabetes and correlated it with metabolic syndrome.

Insulin resistance
In people with type 1 diabetes and adiposity, insulin resistance is common and is associated with increased insulin 
dosages, resulting in a phenotype akin to those with type 2 diabetes and poor beta-cell function needing lifelong insulin 
replacement. Patients in both scenarios require multiple injections of insulin for type 1 diabetes and oral medications for 
type 2 diabetes. The interactive effects and complexity of the two treatment challenge the quality of life improvement and 
the prevention of metabolic complications. Europe and North America approved metformin, sodium-glucose cotrans-
porter 2 (SGLT2) inhibitors, and glucagon-likepeptide-1 (GLP-1) receptor agonists for the early use of type 1 diabetes. 
Clinicians must consider the combined therapy of two diseases in a single individual: insulin replacement for type 1 
diabetes and bodyweight management for type 2 diabetes. Integrating both arms in one person challenges the intelligence 
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Figure 1 Risk factors of adiposity in people with type 1 diabetes. T1DM: Type 1 diabetes mellitus.

of clinicians and patients.
The risk factors of adiposity in people with type 1 diabetes were outlined in Figure 1.

INTERVENTION OF AIDIPOSITY IN TYPE 1 DIABETES
Lifestyle modifications
Lifestyle modifications are crucial yet highly challenging for individuals with type 1 diabetes and adiposity. Attitudinal 
barriers may arise, especially in China, where many individuals have experienced frequent episodes of ketoacidosis and 
lean body mass during their early years. Weight loss efforts may evoke memories of poor glucose control and fear of 
acute complications of type 1 diabetes, most of which could be unwarranted. Cognitive interviews and associated person-
alized interventions have proven beneficial[15], relying on long-term follow-up by qualified multidisciplinary teams, 
which may be scarce in developing countries like China. Cognitive-behavioral therapy (CBT) and motivational in-
terviewing aid individuals with type 1 diabetes in addressing and modifying underlying psychological and behavioral 
factors contributing to adiposity[16,17]. While these interventions improve adherence and facilitate enduring lifestyle 
changes, they may be prohibitively expensive and unattainable for many individuals in developing countries. Recent 
advancements in web-based technology support remote CBT, thereby increasing accessibility for a wider population with 
type 1 diabetes[18].

Medications
Besides insulin, medications designed for type 2 diabetes are also cornerstones in managing people with type 1 diabetes 
and adiposity. Metformin stands as one of the first approved oral medications for type 1 diabetes and is widely 
employed, particularly in those with excessive fat mass accumulation[19]. The addition of metformin reduces insulin dose 
requirements, which are associated increases in appetite. Initial use of metformin may precipitate mild gastrointestinal 
adverse events such as abdominal pain and nausea, though most people tolerate these effects following dose titration 
over several weeks. SGLT2 inhibitors was previously debated due to the risk of ketoacidosis in individuals with type 1 
diabetes[20,21]. However, most clinicians now prescribe SGLT2 inhibitors for individuals with type 1 diabetes and 
adiposity, particularly those experiencing fluctuating blood glucose levels. In individuals with type 1 diabetes receiving 
regular insulin therapy, SGLT2 inhibitors stabilize blood glucose levels by lowering the glucose threshold in the kidneys, 
which excrete excess glucose during elevated blood levels[22]. Nonetheless, in people who do not adhere to insulin 
therapy, SGLT2 inhibitors may pose risks. Long-term use of SGLT2 inhibitors may also increase the risk of genital 
infections, amputations, and urinary malignancies[23-25], albeit with a very low absolute incidence. GLP-1 receptor 
agonists are also suggested for individuals with type 1 diabetes and obesity[26], improving body weight management 
and enhancing cardiovascular and kidney outcomes in the target population. Tirzepatide, a recent GLP-1 and gastric 
inhibitory polypeptide receptor dual agonist, is now a new contender for its potential benefits in body weight loss among 
patients with type 1 diabetes.

A supportive social and family environment
A supportive environment fosters healthy lifestyle habits and medication adherence at the societal level. The stigma of 
type 2 diabetes affects individuals with type 1 diabetes due to limited public awareness of the distinction between the two 
diabetes types[27]. The environment encompasses family members, colleagues, friends, and their involvement in daily 
activities, event planning, and financial support. Unlike other diseases, the Chinese healthcare system does not 
encompass type 1 diabetes in primary healthcare services. Unlike other conditions, clinicians are unlikely to assign a 
diagnosis of type 2 diabetes to individuals with type 1 diabetes. Primary care physicians may not recognize the 
comorbidity of type 1 and type 2 diabetes. Such dilemma limits the access of people with type 1 diabetes to body weight 
control as one of the treatments for type 2 diabetes and metabolic syndrome unless comorbidities such as hypertension 
and cardiovascular diseases are present.
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CONCLUSION
In summary, adiposity, synonymous with obesity, is prevalent among people with type 1 diabetes in China and may be 
attributed to numerous cardiovascular and kidney adverse outcomes. The prevention and management of adipose 
accumulation in individuals with type 1 diabetes pose challenges due to multiple pathophysiological and socioeconomic 
factors, calling for urgent action by policymakers, researchers, clinicians, and patients.
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