



Comparative Evaluation of Thyroid Function in Patients with Type 2 Diabetes Mellitus and Non-Diabetic Individuals

ABSTRACT
Background: Type 2 diabetes mellitus (T2DM) is a major metabolic disorder frequently associated with abnormalities in other endocrine systems, particularly the thyroid gland. Thyroid dysfunction may adversely affect glycemic control, lipid metabolism, and cardiovascular risk, yet comparative data between diabetic and non-diabetic individuals remain limited in many populations. Objective: To evaluate and compare thyroid function parameters and the prevalence of thyroid dysfunction between patients with type 2 diabetes mellitus and non-diabetic individuals, and to assess their association with glycemic control and sex. Methods: This cross-sectional study was conducted at a tertiary care hospital between June and August 2024. A total of 200 adults were enrolled, including 100 patients with T2DM and 100 non-diabetic controls. Fasting blood glucose, 2-hour postprandial glucose, HbA1c, lipid profile, serum creatinine, thyroid-stimulating hormone (TSH), and free thyroxine (FT4) were measured. Thyroid dysfunction was categorized as subclinical or overt hypothyroidism. Statistical analyses included independent t-tests, chi-square tests, and Pearson correlation analysis. Results: Patients with T2DM had significantly higher fasting glucose (156.4 ± 38.2 vs 92.6 ± 10.4 mg/dL), HbA1c (8.4 ± 1.2% vs 5.4 ± 0.4%), and adverse lipid profiles compared to controls (all p < 0.001). Thyroid dysfunction was significantly more prevalent in the T2DM group than in non-diabetic individuals (32.0% vs 14.0%, p = 0.003), with subclinical hypothyroidism being the most common abnormality (22.0%). Mean TSH levels were higher in patients with T2DM (4.2 ± 1.6 vs 2.6 ± 1.1 mIU/L; p < 0.001), while FT4 levels were lower (p = 0.01). Female patients with T2DM showed a higher prevalence of thyroid dysfunction compared to males (42.9% vs 24.1%, p = 0.04). TSH demonstrated a significant positive correlation with HbA1c (r = 0.46, p < 0.001), while FT4 showed a negative correlation (r = −0.29, p = 0.004); no such associations were observed in non-diabetic individuals. Conclusion: Thyroid dysfunction, particularly subclinical hypothyroidism, is significantly more prevalent among patients with type 2 diabetes mellitus and is associated with poorer glycemic control, with a higher burden observed in female patients. 
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INTRODUCTION

“Diabetes mellitus is a major global metabolic disorder and one of the most significant public health challenges worldwide, with a rapidly increasing prevalence across both developed and developing countries. Type 2 diabetes mellitus (T2DM) accounts for the majority of diabetes cases and is characterized by chronic hyperglycemia resulting from insulin resistance and relative insulin deficiency”1. Beyond disturbances in glucose metabolism, diabetes is increasingly recognized as a multisystem endocrine condition involving complex interactions among several hormonal pathways. Among these, the thyroid gland plays a central role in regulating metabolic homeostasis, energy expenditure, and insulin action2.
“Thyroid hormones are key modulators of carbohydrate, lipid, and protein metabolism and exert a significant influence on glucose homeostasis through both direct and indirect mechanisms. At the hepatic level, thyroid hormones regulate gluconeogenesis and glycogenolysis, while in peripheral tissues, they modulate insulin-mediated glucose uptake by influencing glucose transporter expression and mitochondrial activity3. Additionally, thyroid hormones affect pancreatic β-cell function and insulin secretion, as well as intestinal glucose absorption. Consequently, alterations in thyroid hormone levels can significantly impact insulin sensitivity and glycemic control in individuals with T2DM”4.
“Clinical observations suggest that thyroid dysfunction is relatively common among patients with T2DM, reflecting shared pathophysiological pathways such as insulin resistance, chronic low-grade inflammation, and altered hypothalamic–pituitary–thyroid axis regulation”5,6. “Hypothyroidism is often associated with reduced glucose disposal, impaired insulin signalling, and dyslipidemia, whereas hyperthyroidism is linked to increased hepatic glucose output, accelerated insulin degradation, and enhanced oxidative stress”7. “These metabolic effects may influence both glycemic variability and long-term cardiovascular risk in diabetic individuals”8.
“The coexistence of diabetes and thyroid dysfunction has important clinical implications. Thyroid abnormalities may alter the metabolic profile of patients with T2DM, influencing lipid metabolism, blood pressure regulation, endothelial function, and inflammatory responses”9,10. “These changes can contribute to an increased risk of cardiovascular complications, which remain the leading cause of morbidity and mortality in individuals with T2DM. From a clinical perspective, understanding thyroid status in diabetic patients may facilitate more comprehensive metabolic assessment and support optimized therapeutic decision-making”10,11.
Growing scientific interest has highlighted the close relationship between thyroid function and glucose metabolism, emphasizing the importance of integrated endocrine evaluation in metabolic disorders12. Comparative assessment of thyroid function in diabetic and non-diabetic individuals provides valuable insight into endocrine interactions and metabolic regulation across different physiological states. Such studies contribute to a clearer understanding of thyroid–glucose axis dynamics and may support the development of more individualized and preventive approaches to metabolic care. This study aimed to evaluate and compare thyroid function parameters between patients with type 2 diabetes mellitus and non-diabetic individuals.






















MATERIALS AND METHODS
Study Design and Setting
A cross-sectional study was conducted at a tertiary care hospital from June 2024 to August 2024 to evaluate and compare thyroid function parameters between patients with type 2 diabetes mellitus (T2DM) and non-diabetic individuals.
Study Population
The study included 200 adults (≥18 years), divided equally into two groups: 100 patients with T2DM and 100 non-diabetic controls. T2DM was diagnosed in accordance with the American Diabetes Association (ADA) criteria. Non-diabetic participants were selected based on normal fasting blood sugar (FBS) and HbA1c levels and were matched to cases by age and gender to reduce confounding.
Eligibility Criteria
Patients with T2DM who were clinically stable and under routine follow-up were eligible for inclusion. Controls were apparently healthy individuals without a history of diabetes. Participants were excluded if they had a known thyroid disorder, were pregnant, had chronic liver or kidney disease, or were using medications known to affect thyroid function (e.g., amiodarone or systemic corticosteroids).
Data Collection and Measurements
After obtaining written informed consent, demographic and clinical data—including age, sex, body mass index (BMI), and duration of diabetes (for T2DM patients)—were recorded using a structured case record form. Following an overnight fast, venous blood samples were collected to measure FBS, HbA1c, thyroid-stimulating hormone (TSH), and free thyroxine (FT4). Measurement of free triiodothyronine (FT3) was performed when clinically indicated.
Laboratory Analysis
Venous blood samples were collected after an overnight fast and analyzed in the hospital laboratory following standard operating procedures. Serum thyroid-stimulating hormone (TSH) and free thyroxine (FT4) concentrations were measured using validated immunoassay techniques with appropriate internal quality control measures. Fasting blood glucose (FBS) and glycated hemoglobin (HbA1c) were determined using fully automated biochemical analyzers in accordance with routine laboratory protocols, ensuring analytical accuracy, precision, and reproducibility.
Statistical Analysis
Data were analyzed using SPSS version 26.0. Continuous variables are presented as mean ± standard deviation, and categorical variables as frequencies and percentages. Independent t-tests and chi-square tests were used for group comparisons, and Pearson’s correlation analysis assessed associations between thyroid function parameters and HbA1c in patients with T2DM. A p-value < 0.05 was considered statistically significant.


















RESULTS
Baseline Demographic and Clinical Characteristics
Baseline demographic and biochemical characteristics of the study participants are presented in Table 1. A total of 200 adults were included, comprising 100 patients with type 2 diabetes mellitus (T2DM) and 100 non-diabetic controls. The mean age and sex distribution were comparable between the two groups (p > 0.05). Patients with T2DM had significantly higher fasting blood glucose, 2-hour postprandial blood glucose, and HbA1c levels compared to non-diabetic individuals (p < 0.001 for all). In addition, patients with T2DM exhibited a more adverse lipid profile, characterized by higher total cholesterol, triglycerides, and LDL-C levels, along with lower HDL-C levels. Serum creatinine levels were also significantly higher in the T2DM group (p < 0.001), reflecting greater metabolic and renal involvement.
Table 1. Demographic and Clinical Characteristics of Study Participants
	Variable
	T2DM (n = 100)
	Non-T2DM (n = 100)
	p-value

	Age (years)
	49.6 ± 9.8
	48.9 ± 10.1
	0.62

	Male/Female
	58 / 42
	55 / 45
	0.67

	Fasting Blood Glucose (mg/dL)
	156.4 ± 38.2
	92.6 ± 10.4
	<0.001

	2-hour ABF / PPBG (mg/dL)
	232.8 ± 54.1
	118.3 ± 18.6
	<0.001

	HbA1c (%)
	8.4 ± 1.2
	5.4 ± 0.4
	<0.001

	Total Cholesterol (mg/dL)
	198.6 ± 36.7
	172.4 ± 28.9
	<0.001

	Triglycerides (mg/dL)
	184.2 ± 62.5
	132.6 ± 44.1
	<0.001

	HDL-C (mg/dL)
	38.4 ± 8.2
	46.9 ± 9.1
	<0.001

	LDL-C (mg/dL)
	118.6 ± 31.4
	98.2 ± 24.6
	<0.001

	Serum Creatinine (mg/dL)
	1.18 ± 0.32
	0.92 ± 0.21
	<0.001







Prevalence of Thyroid Dysfunction According to Diabetes Status and Gender
The prevalence of thyroid dysfunction according to diabetes status and gender is presented in Table 2. Overall, thyroid dysfunction was significantly more prevalent among patients with T2DM compared to non-diabetic individuals (p = 0.003). Subclinical hypothyroidism was the most frequently observed abnormality in the T2DM group, followed by overt hypothyroidism, whereas the majority of non-diabetic participants remained euthyroid. When stratified by gender, thyroid dysfunction was more common among female patients with T2DM compared to male patients. In contrast, among non-diabetic individuals, thyroid dysfunction was less frequent and showed no marked gender-based difference. 
Table 2. Prevalence of Thyroid Dysfunction According to Diabetes Status and Sex
	Thyroid Status
	T2DM Male (n=58) n (%)
	T2DM Female (n=42) n (%)
	Non-T2DM Male (n=55) n (%)
	Non-T2DM Female (n=45) n (%)
	p-value*

	Euthyroid
	44 (75.9)
	24 (57.1)
	48 (87.3)
	38 (84.4)
	

	Subclinical hypothyroid
	10 (17.2)
	12 (28.6)
	5 (9.1)
	5 (11.1)
	

	Overt hypothyroid
	4 (6.9)
	6 (14.3)
	2 (3.6)
	2 (4.4)
	0.003†


· p: male vs female (T2DM); † Chi-square test
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Figure 1. Distribution of Thyroid Dysfunction in T2DM
Comparison of Thyroid Function Parameters Between Groups
Thyroid function parameters in patients with T2DM and non-diabetic controls are compared in Table 3. Mean serum TSH levels were significantly higher in the T2DM group compared to controls (4.2 ± 1.6 vs 2.6 ± 1.1 mIU/L; p < 0.001). Conversely, mean FT4 levels were significantly lower among patients with T2DM (p = 0.01), indicating a greater tendency toward hypothyroid status in the diabetic population.
Table 3. Comparison of Thyroid Function Parameters
	Parameter
	T2DM
	Non-T2DM
	p-value

	TSH (mIU/L)
	4.2 ± 1.6
	2.6 ± 1.1
	<0.001

	FT4 (ng/dL)
	0.96 ± 0.18
	1.08 ± 0.16
	0.01
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Figure 2. Mean TSH Levels by Diabetes Status




Gender-Based Comparison of Clinical and Thyroid Parameters in T2DM
Gender- and diabetes-status–based differences in clinical and biochemical parameters are summarized in Table 4. In patients with T2DM, males exhibited significantly higher HbA1c levels, whereas females showed higher TSH and lower FT4 levels, indicating a greater tendency toward hypothyroid status. In non-diabetic individuals, glycemic parameters were comparable between genders, although serum creatinine levels remained significantly higher in males. Overall, gender-related differences in thyroid parameters were more pronounced in the diabetic population.
Table 4. Clinical and Thyroid Parameters by Gender and Diabetes Status
	Variable
	T2DM Male (n=58)
	T2DM Female (n=42)
	Non-T2DM Male (n=55)
	Non-T2DM Female (n=45)

	Age (years)
	50.2 ± 9.6
	48.8 ± 10.1
	49.1 ± 9.8
	48.6 ± 10.4

	Fasting Blood Glucose (mg/dL)
	160.3 ± 36.9
	151.1 ± 39.4
	94.1 ± 10.6
	91.0 ± 10.1

	2-hour ABF / PPBG (mg/dL)
	238.6 ± 52.4
	224.7 ± 55.9
	121.6 ± 19.4
	114.3 ± 17.5

	HbA1c (%)
	8.6 ± 1.1
	8.1 ± 1.3
	5.5 ± 0.4
	5.3 ± 0.4

	TSH (mIU/L)
	3.9 ± 1.4
	4.6 ± 1.7
	2.4 ± 1.0
	2.8 ± 1.2

	FT4 (ng/dL)
	0.99 ± 0.17
	0.92 ± 0.19
	1.10 ± 0.15
	1.06 ± 0.17

	Serum Creatinine (mg/dL)
	1.26 ± 0.31
	1.07 ± 0.29
	1.01 ± 0.22
	0.82 ± 0.19













Gender Distribution of Thyroid Dysfunction in T2DM
The distribution of thyroid dysfunction according to sex and diabetes status is presented in Table 5. Among patients with T2DM, thyroid dysfunction was significantly more prevalent in females compared to males (42.9% vs 24.1%, p = 0.04), with both subclinical and overt hypothyroidism occurring more frequently in female patients. In contrast, among non-diabetic individuals, thyroid dysfunction was less common overall and showed no statistically significant difference between males and females. These findings indicate that female sex confers a higher susceptibility to thyroid dysfunction, particularly in the presence of type 2 diabetes mellitus.
Table 5. Distribution of Thyroid Dysfunction by Sex and Diabetes Status
	Thyroid Status
	T2DM Male (n=58) n (%)
	T2DM Female (n=42) n (%)
	Non-T2DM Male (n=55) n (%)
	Non-T2DM Female (n=45) n (%)
	p-value*

	Euthyroid
	44 (75.9)
	24 (57.1)
	48 (87.3)
	38 (84.4)
	

	Subclinical hypothyroid
	10 (17.2)
	12 (28.6)
	5 (9.1)
	5 (11.1)
	

	Overt hypothyroid
	4 (6.9)
	6 (14.3)
	2 (3.6)
	2 (4.4)
	0.04†


· p: male vs female (T2DM); † Chi-square test













Correlation Between Thyroid Function and Glycemic Control
Correlation analysis among patients with T2DM demonstrated a moderate positive correlation between serum TSH and HbA1c (r = 0.46, p < 0.001), indicating that poorer glycemic control was associated with higher TSH levels. In contrast, FT4 showed a significant negative correlation with HbA1c (r = −0.29, p = 0.004), suggesting that lower circulating thyroid hormone levels were associated with worsening glycemic status. Among non-diabetic individuals, no significant correlations were observed between thyroid function parameters and HbA1c, indicating that the association between thyroid dysfunction and glycemic control was specific to the diabetic state (Table 6).

Table 6. Correlation of Thyroid Function with Glycemic Control
	Variable
	T2DM (n = 100) r
	p-value
	Non-T2DM (n = 100) r
	p-value

	TSH vs HbA1c
	0.46
	<0.001
	0.08
	0.42

	FT4 vs HbA1c
	−0.29
	0.004
	−0.06
	0.51


· Pearson correlation analysis
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Figure 3. Correlation Between HbA1c and TSH in T2DM


DISCUSSION
In this study, patients with T2DM demonstrated markedly poorer metabolic profiles compared to non-diabetic controls, as evidenced by significantly higher fasting blood glucose, postprandial glucose, and HbA1c levels (all p < 0.001). “Additionally, diabetic patients exhibited a more adverse lipid profile, including higher total cholesterol, triglycerides, and LDL-C levels, along with lower HDL-C levels. Elevated serum creatinine levels in the T2DM group further indicate greater renal involvement. These findings are consistent with the well-established metabolic and vascular burden associated with chronic hyperglycemia”13.
A key finding of this study was the significantly higher prevalence of thyroid dysfunction among patients with T2DM compared to non-diabetic individuals (p = 0.003). Only 68.0% of diabetic patients were euthyroid, compared to 86.0% of non-diabetic controls. Subclinical hypothyroidism was the most common abnormality in the T2DM group (22.0%), followed by overt hypothyroidism (10.0%). “In contrast, thyroid dysfunction was relatively uncommon among non-diabetic individuals. This pattern supports the hypothesis that diabetes predisposes individuals to altered thyroid function, potentially through shared autoimmune mechanisms, chronic inflammation, or altered hypothalamic–pituitary–thyroid axis regulation”14.
The observed differences in thyroid hormone levels further reinforce this association. Mean serum TSH levels were significantly higher in patients with T2DM compared to controls (4.2 ± 1.6 vs 2.6 ± 1.1 mIU/L; p < 0.001), while FT4 levels were significantly lower in the diabetic group (p = 0.01). “These findings suggest a shift toward a hypothyroid state in patients with T2DM, which may exacerbate insulin resistance, impair lipid metabolism, and worsen cardiovascular risk profiles”15.
Gender-based analyses revealed important disparities. Among patients with T2DM, thyroid dysfunction was significantly more prevalent in females than males (42.9% vs 24.1%; p = 0.04). Female diabetic patients showed higher rates of both subclinical (28.6%) and overt hypothyroidism (14.3%) compared to males. “This sex-related difference was not evident among non-diabetic individuals, suggesting that female sex confers increased susceptibility to thyroid dysfunction, particularly in the presence of diabetes. These findings are consistent with the known higher prevalence of thyroid disorders in females, potentially mediated by hormonal, genetic, and immune factors”16.
Furthermore, gender-based comparison of biochemical parameters demonstrated that diabetic males had higher HbA1c levels than females (8.6 ± 1.1% vs 8.1 ± 1.3%), while females exhibited significantly higher TSH and lower FT4 levels. “This indicates that although glycemic control may be worse in males, thyroid dysfunction is more pronounced in females. These contrasting patterns underscore the importance of sex-specific screening and management strategies in diabetic populations”17.
[bookmark: _GoBack]An important mechanistic insight from this study is the significant correlation between thyroid function and glycemic control in T2DM. Serum TSH showed a moderate positive correlation with HbA1c (r = 0.46, p < 0.001), whereas FT4 demonstrated a significant negative correlation (r = −0.29, p = 0.004). “These associations were absent in non-diabetic individuals, indicating that the interaction between thyroid dysfunction and glycemic control is specific to the diabetic state18. Elevated TSH and reduced FT4 may contribute to worsening insulin resistance, reduced glucose utilization, and impaired hepatic glucose metabolism, thereby creating a vicious cycle of poor metabolic control”19.


CONCLUSION
This study demonstrates that thyroid dysfunction is significantly more prevalent among patients with type 2 diabetes mellitus compared to non-diabetic individuals, with subclinical hypothyroidism being the most common abnormality. Altered thyroid hormone levels, particularly elevated TSH and reduced FT4, were associated with poorer glycemic control, and female patients with T2DM showed a higher burden of thyroid dysfunction. These findings highlight the importance of routine thyroid function assessment in patients with type 2 diabetes to support optimized metabolic management and reduce long-term complications.

LIMITATIONS
The cross-sectional design of this study limits causal interpretation of the observed associations. Thyroid autoantibodies were not assessed, which may have provided additional insight into autoimmune mechanisms. Furthermore, the study was conducted at a single center, which may limit the generalizability of the findings to other populations.

Ethical Approval and Consent: 
As per international standards or university standards written ethical approval has been collected and preserved by the author(s). The study was carried out in accordance with the Declaration of Helsinki. Written informed consent was obtained from all participants, and confidentiality of personal and clinical data was strictly maintained.
[bookmark: _Hlk219284361][bookmark: _Hlk198031404]Disclaimer (Artificial intelligence)

Author(s) hereby declare that NO generative AI technologies such as Large Language Models (ChatGPT, COPILOT, etc.) and text-to-image generators have been used during the writing or editing of this manuscript. 


REFERENCES
1. Islam S, Yesmine S, Khan SA, Alam NH, Islam S. A comparative study of thyroid hormone levels in diabetic and non-diabetic patients. Southeast Asian J Trop Med Public Health. 2008 Sep 1;39(5):913-6.
2. Singh Y. Comparative study of thyroid profile in geriatric and non-geriatric type–2 diabetics (Doctoral dissertation, Rajiv Gandhi University of Health Sciences (India)).
3. Kumar JK. Comparison of thyroid function tests among type 2 diabetes patients with and without diabetic nephropathy and controls. Cureus. 2024 Sep 29;16(9).
4. Wolide AD, Zawdie B, Alemayehu T, Tadesse S. Association between thyroid hormone parameters and dyslipidemia among type 2 diabetes mellitus patients: Comparative cross-sectional study. Diabetes & Metabolic Syndrome: Clinical Research & Reviews. 2017 Nov 1;11:S257-62.
5. Hmood A, Bdair B, Al-Graittee S. Evaluation of thyroid volume and thyroid function in newly diagnosed type 2 diabetes mellitus patients. Systematic Reviews in Pharmacy. 2020 May 1;11(5):451-7.
6. Hamid S, Fatema K, Khatun Z , Islam S, Rahman MA. Biochemical Evaluation of Thyroid Status in AdultPopulation:Single Institute Experience. ournal of National Institute of Laboratory Medicine and Referral CentreBangladesh,2023 Dec; 3 (2): 30-35. 
7. Demitrost L, Ranabir S. Thyroid dysfunction in type 2 diabetes mellitus: A retrospective study. Indian journal of endocrinology and metabolism. 2012 Dec 1;16(Suppl 2):S334-5.
8. Ogbonna SU, Ezeani IU. Risk factors of thyroid dysfunction in patients with type 2 diabetes mellitus. Frontiers in endocrinology. 2019 Jul 4;10:440.
9. Chowdhury, R.; Ferdous, K.; Khatun, A.; Halder, S.; Zafreen, A. Association Between Serum Uric Acid Levels and Cardiovascular Risk Factorsin Type 2 Diabetes Mellitus. Molecular Mechanism Research 2025; 3(1): 9170.
10. Elgazar EH, Esheba NE, Shalaby SA, Mohamed WF. Thyroid dysfunction prevalence and relation to glycemic control in patients with type 2 diabetes mellitus. Diabetes & Metabolic Syndrome: Clinical Research & Reviews. 2019 Jul 1;13(4):2513-7.
11. Sarker PK, Sultana N, Islam H, Bashir MS, Ali MS. Thyroid dysfunction and metabolic dysregulation: a cross-sectional study of hormonal and glycemic parameters. Mol Mech Res. 2025;3(2):10227.
12. Kalra S, Aggarwal S, Khandelwal D. Thyroid dysfunction and type 2 diabetes mellitus: screening strategies and implications for management. Diabetes Therapy. 2019 Dec;10(6):2035-44.
13. Mehalingam V, Sahoo J, Bobby Z, Vinod KV. Thyroid dysfunction in patients with type 2 diabetes mellitus and its association with diabetic complications. Journal of Family Medicine and Primary Care. 2020 Aug 1;9(8):4277-81.
14. Islam S, Rahman MA, Rahaman S. Assessment the Levels of Serum Ferritin and Some Biochemical Parameters in Type 2 Diabetic Subjects Attending A Tertiary Hospital in Bangladesh. Molecular Mechanism Research. 2023 Jan 1.
15. Ogbonna SU, Ezeani IU, Okafor CI, Chinenye S. Association between glycemic status and thyroid dysfunction in patients with type 2 diabetes mellitus. Diabetes, metabolic syndrome and obesity: targets and therapy. 2019 Jul 12:1113-22.
16. Rimu AJ, Zannat F, Habiba MU, Islam MA, Jarif RI, Nayan KM, Hossen MA. Gender-Based Disparities in Glycemic Control and Bilirubin Metabolism in Type 2 Diabetes: A Multivariate Analysis from a Single-Center Study. Molecular Mechanism Research. 2025;3(2):9170.
17. Bukhari SI, Ali G, Memom MY, Sandeelo N, Alvi H, Talib A, Ahmed I, Lal H, Asghar MS, Naseer U. Prevalence and predictors of thyroid dysfunction amongst patients with Type 2 diabetes mellitus in Pakistan. Journal of Family Medicine and Primary Care. 2022 Jun 1;11(6):2739-43.
18. Agrawal N, Gulati M. Study of prevalence of thyroid dysfunction in patients with type 2 diabetes mellitus. International Journal of Contemporary medical research. 2016;3(8):2212-4.
19. Uppal V, Vij C, Bedi GK, Vij A, Banerjee BD. Thyroid disorders in patients of type 2 diabetes mellitus. Indian Journal of Clinical Biochemistry. 2013 Oct;28(4):336-41.



image1.png
Figure 2. Distribution of Thyroid Dysfunction in T2DM
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Figure 3. Correlation Between HbAlc and TSH in T2DM
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