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Background: Type 2 diabetes mellitus (T2DM) and thyroid disorders are most commonly encountered 
endocrinal disorders. The objective of this study was to evaluate thyroid dysfunction among type 2 
diabetics and non-diabetics. Methods: This case control study was conducted for 6 months from Jul to 
Dec 2023, and patients were included through non-probability convenient sampling technique. Patients 
were divided into two groups (150 type 2 diabetics and 150 non-diabetics). Diagnosed cases of type 2 
diabetes confirmed by using ADA criteria for minimum 6 months were included. Patients with diabetic 
ketoacidosis, chronic renal failure or using drugs affecting thyroid functions were excluded. SPSS-23 
was used for data analysis. Independent t-test was applied and p<0.05 was considered statistically 
significant. Results: Total 49.3% of patients were diabetic for 1–5 years. Mean serum T3 was 
110.4±40.74 ng/dL in diabetic group and 154.7±11.35 ng/dL in non-diabetic group (p<0.001). Mean 
serum T4 level was 6.89±2.90 µg/dL in diabetic group and 8.76±0.94 µg/dL in non-diabetic group 
(p<0.01). Mean TSH level was 7.44±7.29 mIU/mL in diabetic group and 2.73±1.67 mIU/mL non-
diabetic group (p<0.0001). Mean HbA1c was 7.49±0.84% in diabetic group and 5.78±0.51% in non-
diabetic group (p<0.001). Conclusion: Diabetic patients were at a higher risk for thyroid dysfunction. 
Significantly lower level of T3, T4, and higher levels of TSH were reported among diabetics, compared 
to non-diabetics. Subclinical hypothyroidism was the most frequently reported thyroid disorder. 
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INTRODUCTION 
Type 2 diabetes mellitus (T2DM) is a significant public 
health burden, affecting over 422 million people 
globally, and its prevalence is expected to continue rising 
due to lifestyle factors and demographic changes. The 
interplay in-between thyroid dysfunction and type 2 
diabetes is complex and multifaceted, with both 
conditions sharing common risk factors and 
pathophysiological mechanisms.1 

The coexistence of thyroid dysfunction, 
encompassing hypothyroidism, hyperthyroidism, and 
autoimmune thyroid diseases, alongside T2DM, has been 
increasingly recognized in clinical practice.2 This 
intersection not only poses diagnostic challenges but also 
underscores the potential bidirectional influence these 
conditions may exert on each other's pathogenesis and 
management.3 

Type 2 diabetes mellitus, characterized by 
relative insulin deficiency and/or insulin resistance, has 
reached epidemic proportions globally, emerging as a 
major public health concern.4 With its multifactorial 
aetiology involving genetic predisposition, lifestyle 
factors, and environmental influences, T2DM manifests 
with a spectrum of metabolic abnormalities that extend 
beyond glycaemic dysregulation.5 Among these, 
alterations in thyroid function have emerged as 
noteworthy associations, drawing attention to the 

intricate interplay between metabolic and endocrine 
pathways.6 

Thyroid dysfunction, encompassing both hypo- 
and hyperthyroidism, represents a spectrum of disorders 
characterized by aberrations in thyroid hormone 
production or action.7 Hypothyroidism, marked by 
insufficient thyroid hormone synthesis, and 
hyperthyroidism, characterized by excessive thyroid 
hormone secretion, poses distinct clinical challenges.8 
Autoimmune thyroid diseases, including Graves’ disease 
and Hashimoto’s thyroiditis, further complicate the 
landscape by introducing an immune-mediated 
component to thyroid dysfunction.9 

Conversely, the metabolic milieu associated 
with T2DM, characterized by insulin resistance, 
dyslipidemia, and chronic inflammation, may exert 
profound effects on thyroid function. Insulin resistance, a 
hallmark of T2DM, has been implicated in the 
pathogenesis of thyroid disorders through mechanisms 
involving altered thyroid hormone synthesis, secretion, 
and peripheral metabolism.10 Thyroid stimulating 
hormone (TSH) stimulates leptin secretion in adipose 
tissue and exerts important role on hepatic glucose 
metabolism. Moreover TSH reduces insulin secretion 
from beta cells of pancreas. Leptin is neuro-endocrine 
regulator of hypothalamic-pituitary-thyroid axis and is 
involved in secretion of TRH by regulating expression of 
TRH gene. Leptin levels correlate with TSH levels and 
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are elevated in hypothyroidism. Thyroid hormones have 
insulin antagonistic effects on liver. Glucose intolerance 
in patients with hyperthyroidism is primarily caused by 
hepatic insulin resistance, as excess thyroid hormone 
increases endogenous glucose production, raises insulin 
demand, and decreases hepatic insulin sensitivity. Excess 
thyroid hormone promotes β-cell apoptosis, which may 
play a significant role in the worsening of glucose 
tolerance in thyrotoxicosis, leading to hyperglycaemia. In 
hyperthyroidism, peripheral glucose transport and tissue 
utilization are elevated, accompanied by peripheral 
insulin resistance.7 Furthermore, dyslipidemia, 
commonly observed in individuals with T2DM, may 
influence thyroid hormone transport and metabolism, 
thereby modulating thyroid function.10 

Research has shown that individuals with 
diabetes tend to be at higher risk of having thyroid 
dysfunction compared to those without diabetes.11 A 
study found that incidence of thyroid dysfunction among 
individuals with type 2 diabetes was significantly higher 
compared to those without diabetes.12 Another study 
reported that possibility of developing hypothyroidism 
was substantially higher in individuals having T2DM 
compared to non-diabetics.13 

Although there is increasing evidence 
highlighting link between thyroid dysfunction and 
diabetes, there is a significant knowledge gap regarding 
incidence and characteristics of thyroid dysfunction 
among individuals with diabetes. There is need for more 
research on impact of thyroid dysfunction on 
management and outcomes of T2DM. This study aims to 
evaluate prevalence of thyroid dysfunction among 
individuals with T2DM and non-diabetics.  

METHODOLOGY 
This case-control study was conducted in the Outpatient 
Department (OPD) of General Medicine Department at 
Shahida Islam Teaching Hospital, Lodhran. The 
research was carried out for a period of 6 months from 
July to December 2023 and patients were selected 
through non-probability convenient sampling technique 
after obtaining Institutional Review Board Letter No. 
SIMC/ET.C./10007/23. Sample size was calculated 
using Open EPI software online by keeping prevalence 
of T2DM in Pakistani population as 26.7%13. Patients 
were divided into two groups (150 type 2 diabetics and 
150 non-diabetics). Diagnosed cases of diabetes type 2 
for minimum of six months were included. Diagnosis of 
diabetes was confirmed by using American Diabetic 
Association (ADA) criteria, i.e., a fasting blood glucose 
≥126 mg/dL or random blood sugar ≥200 mg/dL.14 
Patients with diabetic ketoacidosis, chronic renal failure 
or using lithium and amiodarone drugs which affect 
thyroid disorders were excluded. 

Five mL of venous blood was collected from 
patients to assess thyroid function tests T3, T4, TSH, 

fasting blood sugar, and HbA1c. The normal range for 
T3, T4 and TSH are tabulated as Table-1 as per Roche 
Chemiluminescent Immunoassay (CLIA) kit literature.15 

Table-1: Reference range of thyroid hormones 
Test Normal value 
TSH 0.3–4.0 mIU/mL 
T3 80–180 ng/dL 
T4 4.5–12.5 µg/dL 

Assessment of T3 and T4 were done on Roche 
Chemistry analyzer using CLIA. TSH was assessed 
through Ultra-Sensitive CLIA method. The normal range 
taken for fasting blood sugar was 70–100 mg/dL and 
HbA1c below 5.70% according to ADA criteria.14 
Thyroid status was considered normal when all T3, T4 
and TSH were within normal range. TSH levels >4 
mIU/mL while T3 and T4 below normal were labeled as 
primary hypothyroidism. Primary hyperthyroidism is 
characterized by TSH levels <0.3 mIU/mL and higher 
than normal T3 and T4. When TSH was >4.0 mIU/mL 
while T3 and T4 were within normal limits, this was 
known as subclinical hypothyroidism. When TSH was 
<0.3 mIU/mL and T3 and T4 were within the normal 
range, this was known as subclinical hyperthyroidism.15 

SPSS-23 was used for data analysis. Results 
were reported as frequency and percentages for 
qualitative variables, and discreet variables as Mean±SD. 
Independent t-test was applied to test for differences 
between both groups of type and diabetics and non-
diabetics, and p≤0.05 was considered significant. 

RESULTS 
The total of 300 participants were grouped into two 
groups of 150 each, i.e., type-2 diabetics and age-
comparable non-diabetic healthy participants. A total of 
42% of patients in the diabetic group were male, 
compared to 46% in the non-diabetic group; 49.3% of 
diabetics had been diagnosed with type 2 diabetes 
within the past 1 to 5 years. Twenty-five percent of 
diabetic patients were aged 30–40 years, 28% were 41–
50 years, 34.7% were 51–60 years, and 12% were in age 
group 61–70 years. Among the non-diabetic healthy 
group, 18.7% were aged 30–40 years, 29% were 41–50 
years, 41.3% were 51–60 years, and 10.7% were 61–70 
years old. A total of 18.7% patients in diabetic group 
had diabetes diagnosed for less than a year while 49.3% 
had diabetes for 1–5 years, while 32% suffered from 
diabetes for more than 5 years (Table-2). 

Among the diabetic patients, 54 patients were 
diagnosed having some thyroid disorder with subclinical 
hypothyroidism observed in 27 (18%) patients, primary 
hypothyroidism in 19 (13%), while primary 
hyperthyroidism in 8 (5%) patients. A significant 
difference was observed between the thyroid function 
tests and glycosylated haemoglobin in diabetic versus 
non-diabetic group. 
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The mean level of serum T3 in the diabetic 
group was 110.4±40.74 ng/dL while in non-diabetics 
mean level was 154.7±11.35 ng/dL (p<0.001). Mean 
serum T4 levels in diabetic group were 6.89±2.90 µg/dL 
while in non-diabetics mean levels were 8.76±0.94 
µg/dL (p<0.01). The mean TSH level in diabetic group 
was 7.44±7.29 mIU/mL while in non-diabetics mean 
TSH level was 2.73±1.67 mIU/mL (p<0.0001). Mean 
HbA1c among diabetics was 7.49±0.84 % while 
5.78±0.51% in non-diabetic group (p<0.001). (Table-3). 

Subclinical hypothyroidism was reported in 27 
patients while primary hypothyroidism was reported in 
19 patients and primary hyperthyroidism in 8 patients. 
In the non-diabetic group 17 patients were found having 
subclinical hypothyroidism, 4 were reported having 
subclinical hyperthyroidism while 2 were found having 
primary hyperthyroidism (Table-4).  

Table-2: Baseline demographics of study 
participants [Frequency (%)] 

Variables 
Type 2 Diabetics 

(n=150) 
Non-diabetics 

(n=150) 
Male 63 (42) 69 (46) Gender 
Female 87 (58) 81 (54) 
30–40 38 (25.3) 28 (18.7) 
41–50 42 (28) 44 (29.3) 
51–60 52 (34.7) 62 (41.3) 

Age (Years) 

61–70 18 (12) 16 (10.7) 
<1 28 (18.7) -- 
1–5 74 (49.3) -- 

Duration of 
diabetes 
(Years) >5 48 (32) -- 

Table-3: Thyroid profile and glycosylated 
haemoglobin in study groups (Mean±SD) 

Variables 
Type 2 Diabetics 

n=150 
Non-Diabetics 

n=150 p 
Serum T3 (ng/dL) 110.4±40.74 154.7±11.35 <0.001 
Serum T4 (µg/dL) 6.89 ±2.90 8.76±0.94 <0.01 
Serum TSH (mIU/mL) 7.44±7.29 2.73±1.67 <0.0001 
HbA1c (%) 7.49±0.84 5.78±0.51 <0.001 

Table-4: Type of thyroid disorder among diabetic 
and non-diabetic groups [n (%)] 

Groups 

Subclinical 
Hypo- 

thyroidism 

Primary 
Hypo- 

thyroidism 

Subclinical 
Hyper- 

thyroidism 

Primary 
Hyper- 

thyroidism 
Diabetic 27 (18) 19 (13) 0 (0) 8 (5) 
Non-diabetic 17 (11) 0 (0) 4 (3) 2 (1) 

DISCUSSION 
The study was done to evaluate thyroid dysfunction 
among diabetics. Similar findings to those observed in 
this study have been reported by others. They observed 
frequencies of thyroid disorders among diabetics ranging 
from 12.3 to 32.4%.16 In our study frequency of thyroid 
disorder among diabetic patients was 36%. 

Hypothyroidism in a study was reported in 
22% of diabetics with 14% of patients among them being 
subclinical hypothyroid and 8% being primary 
hypothyroid.17 Another study reported 16.3% diabetic 
patients suffering from subclinical hypo-thyroidism, 

11.4% having hypothyroidism, 2% subclinical 
hyperthyroidism and 1.5% hyper-thyroidism.18 Similar 
results were observed in our study as well where 18% 
diabetic patients were found to have subclinical 
hypothyroidism, 13% primary hypo-thyroidism and 5% 
primary hyperthyroidism. 

A research on type 2 diabetics determined 
frequency of thyroid disorder and reported that higher 
incidence of females were observed with thyroid 
disorder. Among 288 patients, hyperthyroidism was seen 
in 13.2 % of diabetic patients, subclinical 
hypothyroidism in 6.6 % of patients while 80.2 % of 
diabetic patients were euthyroid. The study also showed 
that 41.3% of patients reported a diabetes duration of 5 to 
10 years,19 as compared to our study findings where 
49.3% had been living with diabetes for 1 to 5 years, and 
32% had a duration of more than 5 years. In another 
study20 the majority of the patients were diagnosed with 
diabetes between 6–10 years as compared to our study 
where majority of patients, i.e., 49.3% have diabetes of 1 
to 5 years duration. Yet another study reported that 
48.3% of patients were found to have sub-clinical 
hypothyroidism, while 24.2% were followed by 
subclinical hyperthyroidism, 23.1% with definitive 
hypothyroidism and 4.4% with definite 
hyperthyroidism.21 Another study among 1,310 diabetics 
reported 13.4% of patients with thyroid dysfunction.22 
Ghazali et al23 found 10.8% of diabetic patients having 
dysfunctional thyroid gland. Bukhari et al24 showed 
17.4% patients with subclinical hypothyroidism which 
was almost similar to this study 18%. Definite 
hypothyroidism was seen in 8.5% patients as compared 
to 13% in this study. No patient with subclinical 
hyperthyroidism was seen in our study. However 
Bukhari et al24, reported 5% patients and definite 
hyperthyroidism was seen in 6% as compared to 5% in 
this study. 

Most studies have reported thyroid dysfunction 
mainly in females, which is in accordance to our study. 
This could be because of higher frequency of diabetes 
among females. Nonetheless, the diagnosis of thyroid 
dysfunction in diabetes can be difficult especially if a 
diabetic patient is hyperthyroid, since both diabetes and 
hyperthyroidism present with similar picture clinically, 
i.e., loss of weight, increased appetite, fatigue and 
irritability.25 Uncontrolled diabetes can lower levels of T3 
and T4 while increasing TSH levels thereby further 
complicating clinical picture of thyrotoxicosis. Diabetic 
nephropathy presenting with oedema can sometimes 
mimic hypothyroidism. Even some drugs that are used 
for management of diabetes can lead to dysfunctional 
thyroid gland. Because of increased risk for adverse 
cardiovascular events, nephropathy, retinopathy, 
dysfunction of thyroid in diabetes increases mortality in 
comparison to euthyroid diabetics, as has been reported 
in a meta-analysis where subclinical hypothyroid diabetic 
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patients were at a 1.49 times higher risk of mortality than 
non-diabetics.26 Further studies are needed to see 
whether diabetics with thyroid dysfunction should be 
treated in the same manner as individuals with thyroid 
dysfunction who are otherwise healthy. It is 
recommended that treatment for thyroid dysfunction be 
initiated on an individual basis, prioritizing those with 
insulin resistance, dyslipidemia, and patients at higher 
risk for adverse cardiovascular events. 

CONCLUSION 
Diabetic patients were at a higher risk for thyroid 
dysfunction and substantially lower levels of T3, T4, 
while high levels of TSH were reported among 
diabetics, compared to non-diabetics. Subclinical 
hypothyroidism was the most frequently reported 
thyroid disorder. Undiagnosed thyroid dysfunction can 
lead to metabolic disturbances and increase the risk of 
mortality by triggering fatal cardiovascular and 
atherosclerotic events. 

REFERENCES 
1. Eshwari K, Kamath VG, Rao CR, Kamath A. Economic burden of 

type 2 diabetes mellitus management: epidemiological determinants 
from a coastal community of southern India. WHO South-East Asia 
J Public Health 2021;10(2):84–9. 

2. Kalra S, Aggarwal S, Khandelwal D. Thyroid dysfunction and type 
2 diabetes mellitus: screening strategies and implications for 
management. Diabetes Ther 2019;10(6):2035–44. 

3. Jali MV, Kambar S, Jali SM, Pawar N, Nalawade P. Prevalence of 
thyroid dysfunction among type 2 diabetes mellitus patients. 
Diabetes Metab Syndr Clin Res Rev 2017;11(Suppl 1):S105–8. 

4. Lovic D, Piperidou A, Zografou I, Grassos H, Pittaras A, Manolis 
A. The growing epidemic of diabetes mellitus. Curr Vasc 
Pharmacol 2020;18(2):104–9. 

5. Tinajero MG, Malik VS. An update on the epidemiology of type 2 
diabetes: a global perspective. Endocrinol Metab Clin North Am 
2021;50(3):337–55. 

6. Pleić N, Gunjača I, Babić Leko M, Zemunik T. Thyroid function and 
metabolic syndrome: a two-sample bidirectional Mendelian 
randomization study. J Clin Endocrinol Metab 2023;108(12):3190–
200. 

7. Biondi B, Kahaly GJ, Robertson RP. Thyroid dysfunction and 
diabetes mellitus: two closely associated disorders. Endocr Rev 
2019;40(3):789–24. 

8. Bereda G. Definition, causes, pathophysiology, and management of 
hypothyroidism. Mathews J Pharma Sci 2023;7(1):14. 

9. Vargas-Uricoechea H. Molecular mechanisms in autoimmune 
thyroid disease. Cells 2023;12(6):918. 

10. Mehalingam V, Sahoo J, Bobby Z, Vinod KV. Thyroid dysfunction 
in patients with type 2 diabetes mellitus and its association with 
diabetic complications. J Family Med Prim Care 2020;9(8):4277–81. 

11. Rong F, Dai H, Wu Y, Li J, Liu G, Chen H, et al. Association 
between thyroid dysfunction and type 2 diabetes: a meta-analysis of 
prospective observational studies. BMC Med 2021;19(1):257. 

12. Elgazar EH, Esheba NE, Shalaby SA, Mohamed WF. Thyroid 
dysfunction prevalence and relation to glycemic control in patients 
with type 2 diabetes mellitus. Diabetes Metab Syndr Clin Res Rev 
2019;13(4):2513–7. 

13. Talwalkar P, Deshmukh V, Bhole M. Prevalence of hypothyroidism 
in patients with type 2 diabetes mellitus and hypertension in India: a 
cross-sectional observational study. Diabetes Metab Syndr Obes 
2019;12:369–76. 

14. American Diabetes Association Professional Practice Committee. 2. 
Diagnosis and Classification of Diabetes: Standards of Care in 
Diabetes-2024. Diabetes Care 2024;47(Suppl 1):S20–42. 

15. Spencer CA. Assay of Thyroid Hormones and Related Substances. 
In: Feingold KR, Anawalt B, Blackman MR, Boyce A, Chrousos E, 
Corpas E, et al, (Eds). Endotext. South Dartmouth (MA): 
MDText.com, Inc.; 2000. 

16. Azeem S, Khan U, Liaquat A. The increasing rate of diabetes in 
Pakistan: A silent killer. Ann Med Surg (Lond) 2022;79:103901. 

17. Singh G, Gupta V, Sharma AK, Gupta N. Evaluation of thyroid 
dysfunction among type 2 diabetic Punjabi population. Adv Biores 
2011;2(2):3–9. 

18. Vikhe VB, Kanitkar SA, Tamakuwala KK, Gaikwad AN, Kalyan 
M, Agarwal RR. Thyroid dysfunction in patients with type 2 
diabetes mellitus at tertiary care centre. Natl J Med Res 
2013;3(4):377–80. 

19. Song F, Bao C, Deng M, Xu H, Fan M, Paillard-Borg S et al. The 
prevalence and determinants of hypothyroidism in hospitalized 
patients with type 2 diabetes mellitus. Endocrine 2017;55(1):179–85. 

20. Khan MU, Kumar D, Ahmed K. Frequency thyroid dysfunction in 
patients with type 2 diabetes seen at Dow University Hospital, 
Karachi, Pakistan. Rawal Med J 2017;42(1):52–5. 

21. Khurana A, Dhoat PS, Jain G. Prevalence of thyroid disorders in 
patients of type 2 diabetes mellitus. J Indian Acad Clin Med 
2016;17(1):12–5. 

22. Celani MF, Bonati ME, Stucci N. Prevalence of abnormal 
thyrotropin concentrations measured by a sensitive assay in patients 
with type 2 diabetes mellitus. Diabetes Res 1994;27(1):15–25. 

23. Ghazali SM, Abbiyesuku FM. Thyroid dysfunction in type 2 
diabetics seen at the University College Hospital, Ibadan, Nigeria. 
Niger J Physiol Sci 2010;25(2):173–9. 

24. Bukhari SI, Ali G, Memom MY, Sandeelo N, Alvi H, Talib A et al. 
Prevalence and predictors of thyroid dysfunction amongst patients 
with type 2 diabetes mellitus in Pakistan. J Family Med Prim Care 
2022;11(6):2739–43. 

25. Uppal V, Vij C, Bedi GK, Vij A, Banerjee BD. Thyroid disorders in 
patients of type 2 diabetes mellitus. Indian J Clin Biochem 
2013;28(4):336–41. 

26. Duntas LH, Orgiazzi J, Brabant G. The interface between thyroid 
and diabetes mellitus. Clin Endocrinol 2011;75(1):1–9. 

Address for Correspondence: 
Dr Adeel Zafar, Assistant Professor, Department of Pathology, Shahida Islam Medical & Dental College, Lodhran, 
Pakistan. Cell: +92-321-5171090 
Email: aznagra@hotmail.com  

Received: 14 Aug 2024 Reviewed: 8 Oct 2024  Accepted: 27 Oct 2024 
Contribution of Authors: 
SM: Conceptualization and idea   RS: Drafting the work, analysis of data 
SH: Result analysis and critical review  AZ: Critical review and writing 
NI: Statistical analysis and writing results  ZF: Final review and editing 

Conflict of Interest: None Funding: None 

http://www.pps.org.pk/PJP/20-4/Suhail.pdf
mailto:aznagra@hotmail.com

