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Abstract. Diabetes mellitus and thyroid disorders are common endocrine diseases that 

may frequently coexist and influence each other through complex metabolic, hormonal, and 

immunological mechanisms. The aim of this article is to analyze the relationship between 

diabetes mellitus and thyroid dysfunction, with particular attention to common pathogenetic 

mechanisms, clinical manifestations, diagnostic approaches, and principles of management.  

A review and analysis of scientific literature concerning the interaction between diabetes 

mellitus and thyroid disorders were performed. The findings indicate that thyroid dysfunction 

may significantly affect glucose metabolism, insulin sensitivity, lipid profile, and body weight in 

patients with diabetes mellitus. Hypothyroidism is mainly associated with reduced metabolic 

activity, weight gain, dyslipidemia, and increased insulin resistance, whereas hyperthyroidism 

may contribute to increased hepatic glucose production and impaired glycemic control.  

The relationship is particularly important in patients with type 1 diabetes mellitus 

because of the common autoimmune mechanisms underlying pancreatic β-cell destruction and 

autoimmune thyroid diseases. Laboratory assessment, including thyroid-stimulating hormone 

and free thyroxine measurements, together with glycemic and metabolic parameters, may 

facilitate early identification of thyroid abnormalities.  
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Introduction 

Diabetes mellitus and thyroid disorders are among the most common endocrine diseases 

worldwide and represent important public health problems due to their increasing prevalence and 

long-term complications. Although these conditions have traditionally been considered separate 

endocrine disorders, growing evidence indicates that they are closely interconnected through 

metabolic, hormonal, and immunological mechanisms. The coexistence of diabetes mellitus and 

thyroid dysfunction may complicate disease management, influence metabolic control, and 

increase the risk of cardiovascular and other systemic complications. Thyroid hormones, 

particularly thyroxine (T4) and triiodothyronine (T3), play an essential role in regulating energy 

expenditure, carbohydrate metabolism, lipid metabolism, protein synthesis, and tissue sensitivity 

to insulin. Consequently, abnormalities in thyroid function may affect glucose homeostasis and 

contribute to changes in insulin sensitivity. Hypothyroidism may be associated with weight gain, 

dyslipidemia, and reduced metabolic activity, while hyperthyroidism can increase glucose 

production and insulin requirements. These mechanisms demonstrate the important role of 

thyroid function in maintaining metabolic balance in patients with diabetes mellitus. 

The relationship between diabetes and thyroid disorders is also influenced by 

autoimmune mechanisms. This association is particularly important in patients with type 1 

diabetes mellitus, in whom autoimmune destruction of pancreatic β-cells may occur together 

with autoimmune thyroid diseases such as Hashimoto's thyroiditis and Graves' disease.  
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The presence of common genetic and immunological factors may increase the 

susceptibility to multiple autoimmune endocrine disorders. Therefore, early identification of 

thyroid dysfunction in patients with type 1 diabetes is considered an important component of 

comprehensive endocrine evaluation. In patients with type 2 diabetes mellitus, the relationship 

with thyroid dysfunction is more strongly associated with insulin resistance, obesity, chronic 

low-grade inflammation, and metabolic disturbances. Insulin resistance may influence thyroid 

function through alterations in hypothalamic-pituitary-thyroid regulation, while thyroid 

dysfunction can further contribute to disturbances in glucose and lipid metabolism. This 

bidirectional relationship may make glycemic control more difficult and potentially increase the 

risk of metabolic and cardiovascular complications. 

Relevance 

Diabetes mellitus and thyroid disorders are widespread endocrine diseases that frequently 

occur together and may have a significant impact on metabolic homeostasis and the overall 

clinical condition of patients. The interaction between these disorders is determined by complex 

hormonal, metabolic, and immunological mechanisms. Thyroid hormones influence 

carbohydrate and lipid metabolism, energy expenditure, and insulin sensitivity, while persistent 

disturbances in glucose metabolism may affect thyroid function and modify the clinical course of 

thyroid diseases. 

Aim 

The aim of this article is to analyze the relationship between diabetes mellitus and thyroid 

disorders, focusing on their common pathogenetic mechanisms, metabolic and immunological 

interactions, clinical manifestations, and modern approaches to diagnosis, monitoring, and 

treatment. 

Main part 

Diabetes mellitus and thyroid disorders share several interconnected pathogenic 

mechanisms that can influence the development and progression of both conditions. The 

relationship between these endocrine disorders is mediated by hormonal, metabolic, and 

immunological processes. Thyroid hormones, particularly triiodothyronine (T3) and thyroxine 

(T4), regulate basal metabolic activity and influence carbohydrate, lipid, and protein metabolism.  

Changes in thyroid hormone concentrations can therefore affect glucose homeostasis and 

insulin sensitivity. Hypothyroidism is frequently associated with reduced metabolic activity, 

weight gain, dyslipidemia, and impaired insulin sensitivity. In contrast, excessive thyroid 

hormone activity may increase hepatic glucose production and peripheral insulin requirements.  

Insulin resistance may also affect thyroid function through alterations in cellular 

metabolism and hypothalamic-pituitary-thyroid regulation. In addition, chronic hyperglycemia 

can contribute to metabolic disturbances that influence endocrine function. Autoimmune 

mechanisms are particularly important in patients with type 1 diabetes mellitus, where 

autoimmune destruction of pancreatic β-cells may coexist with autoimmune thyroid diseases.  

Common genetic susceptibility and immune dysregulation may contribute to the 

simultaneous development of these conditions.  

In type 2 diabetes, obesity, visceral adiposity, chronic low-grade inflammation, and 

insulin resistance may represent important links between diabetes and thyroid dysfunction.  

Thyroid hormones play a fundamental role in maintaining metabolic homeostasis and 

regulating the utilization of carbohydrates, lipids, and proteins.  
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Triiodothyronine is the biologically more active thyroid hormone and has a major 

influence on cellular energy expenditure and metabolic activity. Thyroid hormones regulate 

hepatic glucose production, intestinal glucose absorption, and peripheral glucose utilization.  

They also influence insulin secretion and the sensitivity of peripheral tissues to insulin. In 

hypothyroidism, reduced thyroid hormone activity may decrease energy expenditure and alter 

glucose utilization, potentially contributing to insulin resistance. Changes in lipid metabolism are 

also commonly observed, particularly an increase in total cholesterol and low-density lipoprotein 

cholesterol. These abnormalities may increase cardiovascular risk in patients who already have 

diabetes mellitus. Hyperthyroidism produces an opposite metabolic pattern characterized by 

increased energy expenditure, enhanced lipolysis, and increased hepatic glucose production.  

Increased glucose turnover may result in deterioration of glycemic control in patients 

with diabetes. Thyroid hormones also affect adipose tissue function and mitochondrial activity, 

thereby influencing overall energy balance. The interaction between thyroid hormones and 

insulin signaling is therefore important for maintaining normal metabolic function. Disturbances 

in thyroid hormone levels can modify the clinical course of diabetes by changing insulin 

requirements and metabolic control.  

The coexistence of diabetes mellitus and thyroid dysfunction can produce a complex 

clinical picture because the symptoms of these diseases may overlap. Patients with 

hypothyroidism may experience fatigue, weakness, weight gain, cold intolerance, dry skin, 

constipation, and reduced physical activity. Several of these manifestations can also occur in 

patients with poorly controlled diabetes or chronic diabetic complications. Hyperthyroidism, on 

the other hand, may present with weight loss, increased appetite, palpitations, sweating, anxiety, 

tremor, and heat intolerance. Increased thyroid hormone activity may accelerate glucose 

metabolism and complicate glycemic control in diabetic patients. In patients with type 1 diabetes 

mellitus, autoimmune thyroid disorders are of particular clinical importance because of their 

shared autoimmune background. Hashimoto’s thyroiditis and Graves’ disease may occur 

alongside type 1 diabetes and should therefore be considered during long-term follow-up. In type 

2 diabetes mellitus, thyroid dysfunction may be associated with obesity, insulin resistance, 

dyslipidemia, and cardiovascular risk factors. The presence of thyroid dysfunction can modify 

metabolic parameters and make diabetes management more challenging. Conversely, persistent 

hyperglycemia may be associated with changes in thyroid function tests and may influence the 

interpretation of laboratory results. Clinical assessment should therefore include a detailed 

history, physical examination, and appropriate laboratory evaluation.  

Accurate diagnosis of thyroid dysfunction in patients with diabetes mellitus requires a 

systematic evaluation of clinical symptoms and laboratory parameters. Thyroid-stimulating 

hormone is generally considered the primary laboratory marker for the initial assessment of 

thyroid function. Measurement of free thyroxine provides additional information and helps 

distinguish different forms of thyroid dysfunction. Free triiodothyronine may be useful in 

selected patients, particularly when hyperthyroidism is suspected. In patients with type 1 

diabetes mellitus, assessment of thyroid autoantibodies can provide valuable information 

regarding the presence of autoimmune thyroid disease. Anti-thyroid peroxidase antibodies and 

anti-thyroglobulin antibodies are commonly evaluated when autoimmune thyroiditis is 

suspected. Glycemic status should simultaneously be assessed using fasting plasma glucose and 

glycated hemoglobin (HbA1c). Lipid profile evaluation may also be useful because thyroid 

dysfunction can influence cholesterol and triglyceride levels.  
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In selected cases, thyroid ultrasonography may provide additional structural information 

and help identify autoimmune or nodular changes. Screening strategies should be based on the 

patient's age, type of diabetes, clinical symptoms, family history, and risk factors for thyroid 

disease. Regular monitoring may be particularly relevant for patients with type 1 diabetes 

because of the increased association with autoimmune thyroid disorders. Early detection of 

subclinical thyroid dysfunction may allow timely intervention and reduce the risk of metabolic 

deterioration.  

Management of patients with simultaneous diabetes mellitus and thyroid dysfunction 

requires an individualized and multidisciplinary approach. Treatment should address both 

glycemic control and the specific thyroid disorder while considering the patient's metabolic and 

cardiovascular risk profile. In patients with hypothyroidism, thyroid hormone replacement 

therapy is generally used to restore normal thyroid hormone levels and improve metabolic 

function. In patients with hyperthyroidism, treatment is selected according to the underlying 

cause and may include antithyroid medication, radioactive iodine therapy, or surgical 

intervention when clinically indicated. Diabetes management should be adjusted according to 

changes in metabolic status and insulin sensitivity. Correction of thyroid dysfunction may 

influence glucose requirements, making regular monitoring of blood glucose and HbA1c 

particularly important during treatment. Lifestyle modification also remains an important 

component of comprehensive management. A balanced diet, regular physical activity, 

appropriate body-weight management, and smoking cessation can contribute to improved 

metabolic health. In patients with obesity and insulin resistance, weight management may 

provide benefits for both diabetes and thyroid-related metabolic abnormalities.  

Long-term monitoring should include assessment of thyroid function, glycemic control, 

lipid parameters, and cardiovascular risk factors. Patients with autoimmune endocrine disorders 

may require periodic evaluation because additional autoimmune conditions can develop over 

time. Effective communication between endocrinologists, primary care physicians, and other 

healthcare professionals can improve continuity of care.  

Results 

The analysis demonstrated a clinically significant relationship between diabetes mellitus 

and thyroid dysfunction, with metabolic, hormonal, and immunological mechanisms contributing 

to their coexistence. The reviewed evidence indicates that abnormalities of thyroid function may 

influence glucose metabolism and insulin sensitivity, while persistent disturbances in glucose 

homeostasis may also be associated with changes in thyroid function. Patients with 

hypothyroidism generally demonstrated metabolic characteristics including reduced energy 

expenditure, increased body weight, dyslipidemia, and impaired insulin sensitivity. These 

changes may contribute to difficulties in achieving optimal glycemic control, particularly in 

patients with established type 2 diabetes mellitus. The presence of hypothyroidism was also 

associated with an unfavorable metabolic profile, which may increase the overall cardiovascular 

risk of diabetic patients. 

Hyperthyroid states showed a different metabolic pattern. Increased thyroid hormone 

activity was associated with enhanced energy expenditure, increased hepatic glucose production, 

and alterations in insulin requirements. In diabetic patients, these changes may contribute to 

fluctuations in blood glucose levels and make glycemic management more challenging. The 

findings therefore support the importance of considering thyroid status when unexplained 

changes in glycemic control occur.  
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A particularly important association was observed between type 1 diabetes mellitus and 

autoimmune thyroid disorders. The coexistence of these conditions can be explained, at least in 

part, by shared autoimmune mechanisms and genetic susceptibility.  

Autoimmune thyroiditis and other thyroid abnormalities may develop during the course 

of type 1 diabetes, emphasizing the importance of periodic thyroid function assessment in these 

patients. 

The analysis also demonstrated that thyroid dysfunction may be accompanied by changes 

in lipid metabolism. Patients with reduced thyroid function may develop elevated total 

cholesterol and low-density lipoprotein cholesterol levels. When combined with diabetes 

mellitus, these metabolic abnormalities may contribute to a greater cardiovascular risk and 

require more comprehensive monitoring. Laboratory assessment remains central to the 

identification of thyroid dysfunction in diabetic patients. Thyroid-stimulating hormone and free 

thyroxine measurements provide important information about thyroid functional status, while 

thyroid autoantibodies may assist in identifying autoimmune disease. Glycated hemoglobin, 

fasting plasma glucose, and lipid parameters provide complementary information about 

metabolic control. 

Discussion 

The findings of this analysis demonstrate a complex pathogenetic and clinical 

relationship between diabetes mellitus and thyroid disorders. The coexistence of these two 

groups of endocrine diseases may be associated with disturbances in metabolic homeostasis, 

hormonal regulation, and, in some cases, autoimmune processes. Therefore, assessment of 

thyroid function in patients with diabetes should not be considered merely an additional 

diagnostic procedure, but rather an important component of comprehensive endocrine 

evaluation. Thyroid hormones play a central role in the regulation of energy expenditure and 

metabolic activity. Reduced thyroid hormone availability may lead to decreased metabolic 

activity, weight gain, and abnormalities in lipid metabolism. When these changes occur together 

with insulin resistance, particularly in patients with type 2 diabetes mellitus, they may contribute 

to deterioration of metabolic control.  

Consequently, the coexistence of hypothyroidism and type 2 diabetes may create 

additional challenges in achieving optimal glycemic and metabolic management. 

Hyperthyroidism is characterized by an opposite metabolic pattern. Increased thyroid 

hormone activity may enhance hepatic glucose production and alter glucose utilization in 

peripheral tissues. As a result, patients with diabetes and hyperthyroidism may experience 

greater fluctuations in blood glucose levels and may require closer monitoring of their glycemic 

status.  

These observations indicate that changes in thyroid function should not be evaluated 

independently from the clinical course of diabetes. Another important aspect of this relationship 

is the role of autoimmune mechanisms. In particular, type 1 diabetes mellitus is characterized by 

immune-mediated destruction of pancreatic β-cells and may coexist with autoimmune thyroid 

diseases. The presence of common genetic susceptibility and immune dysregulation may 

contribute to the development of conditions such as Hashimoto’s thyroiditis and Graves’ disease.  

Therefore, long-term clinical follow-up and appropriate thyroid assessment are important 

in patients with type 1 diabetes. 

Insulin resistance also represents an important link between diabetes and thyroid 

dysfunction.  
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Insulin resistance affects not only glucose metabolism but may also influence adipose 

tissue activity, inflammatory pathways, and hormonal regulation. Obesity and visceral adiposity 

can further intensify these metabolic abnormalities. For this reason, evaluation of thyroid 

function may be particularly relevant in diabetic patients with excessive body weight, metabolic 

syndrome, or persistent insulin resistance. The interaction between thyroid dysfunction and lipid 

metabolism is another clinically important consideration. Hypothyroidism may be accompanied 

by an unfavorable lipid profile, including increased levels of atherogenic lipoproteins. Since 

diabetes mellitus is itself an important risk factor for cardiovascular disease, the coexistence of 

diabetes and hypothyroidism may further increase the patient's overall cardiovascular risk. This 

emphasizes the importance of evaluating not only glycemic parameters but also lipid metabolism 

and other cardiovascular risk factors. 

One of the major challenges in clinical practice is the overlap between symptoms of 

thyroid disorders and manifestations of diabetes or its complications. Fatigue, changes in body 

weight, reduced physical capacity, and alterations in cardiovascular function may occur in both 

conditions.  

Therefore, clinical symptoms alone may not be sufficient to establish the presence of 

thyroid dysfunction. A combination of clinical assessment and laboratory testing, including TSH, 

free T4, and appropriate metabolic parameters, provides a more reliable basis for diagnosis. The 

findings also suggest that the coexistence of diabetes mellitus and thyroid dysfunction requires 

an individualized therapeutic approach. Correction of thyroid dysfunction may improve 

metabolic status, but changes in thyroid hormone levels during treatment can also affect glucose 

requirements. Therefore, patients undergoing treatment for thyroid disease should be monitored 

carefully for changes in blood glucose and other metabolic indicators. 

Conclusion 

The analysis confirms that diabetes mellitus and thyroid disorders are closely 

interconnected endocrine conditions with common metabolic, hormonal, and immunological 

mechanisms. Their coexistence may significantly influence glucose metabolism, insulin 

sensitivity, lipid profile, body weight, and overall cardiovascular risk. Thyroid dysfunction can 

affect glycemic control in patients with diabetes, while persistent metabolic disturbances 

associated with diabetes may also influence thyroid function. Hypothyroidism is commonly 

associated with weight gain, dyslipidemia, and increased insulin resistance, whereas 

hyperthyroidism may contribute to increased glucose production and fluctuations in blood 

glucose levels. The association between type 1 diabetes mellitus and autoimmune thyroid 

disorders is of particular clinical importance because of their shared immunological background.  

Therefore, patients with type 1 diabetes require appropriate and regular assessment of 

thyroid function, especially when clinical symptoms or metabolic changes suggest possible 

thyroid dysfunction. 
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