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ABSTRACT 
Aim: Present study was done to evaluate the prevalence of thyroid dysfunction in Type 2 Diabetes Mellitus and the spectrum of 

thyroid dysfunction. Material and methods: This case control study was conducted in Family Medicine outpatient clinics in 

Lucknow. A total of 100 cases diagnosed with Type-2 Diabetes Mellitus and 100 healthy controls were taken randomly. Thyroid 

function tests were conducted using the chemiluminescence assay. Statistical Analysis: The data was tabulated and Statistical 

analysis was performed using the Chi-square test for categorical variables. Student’s t-test was used for finding significance between 

the means.  P value ≤ 0.05” was considered statistically significant. Results: 26 patients had thyroid dysfunction which was found to 

be significantly more in type 2 DM than in healthy controls. Among those diabetic patients with thyroid dysfunction, 17 were 

females. The mean body mass index was high in diabetic patients with thyroid dysfunction. The hemoglobin A1c levels in patients 

who had thyroid dysfunction were high. Those with thyroid dysfunction had a mean total cholesterol level higher than euthyroid 

diabetics and controls. Goiter was found to be present in 3 of cases of Type 2 DM. Conclusion: Type 2 DM and thyroid diseases 

have a significant association. Subclinical hypothyroidism and overt hypothyroidism were the most common thyroid abnormality in 

Type 2 DM. Thyroid dysfunction was associated with worsening dyslipidemia in Type 2 DM. 
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INTRODUCTION:  

Type 2 diabetes and hypothyroidism are interminable 

ailments which habitually require long lasting follow up 

and treatment. Both diseases have enduring impacts on 

cardiovascular health and mortality with a higher hazard 

owing to the former.
1,2

 Also being a direct cardiovascular 

risk factor hypothyroidism adds to cardiovascular 

morbidity by encouraging other risk factors like 

hyperlipidemia and hypertension.
3
 Subclinical 

hypothyroidism of moderate severity is associated related 

with increased risk of heart failure and stroke in the 

youths.
 
Hypothyroidism has likewise been related with 

nonalcoholic fatty liver disease, cancer mortality, 

arthritis, and kidney dysfunction yet the causality in these 

circumstances is questionable.
4
 A recent meta-analysis of 

61 studies by C. Han et al
5
 has shown a higher 

pervasiveness of subclinical hypothyroidism in patients 

with type 2 diabetes mellitus and higher occurrence of 

microvascular complications in the patients having both 

the conditions.
5
 Both type 2 diabetes and hypothyroidism 

can be overseen well in practically all patients to result in 

normal blood glucose levels and thyroid hormone levels 

which may decrease the morbidity of these conditions.
6
 

India is the diabetes capital of the world with the disease 

evaluated to influence 6.5 to 19.5% of the grown - up 

Indians.
7
 The connection  among diabetes and thyroid 

dysfunction has been considered by different scientists 

and the predominance of hypothyroidism among patients 

with diabetes is accounted for from 4.8 to 31.4%.
8
 

Predominance of hypothyroidism in India is around 

11%.
9
 There is scarcity of huge examinations from India 

which have investigated the pervasiveness of thyroid 

disorders in patients with diabetes mellitus. Through this 

retrospective investigation of diabetic outpatients visiting 

a TS Misra Medical College & Hospital Lucknow, we 
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evaluated the pervasiveness of essential hypothyroidism 

and its relationship with other clinical parameters. 

 

SUBJECTS AND METHODS 
This was a case control study undertaken in various TS 

Misra Medical college & hospital Lucknow during the 

period from March 2016 to March 2019. This study 

included 100 diagnosed cases of Type-2 DM and 100 age 

and sex matched healthy controls. Type 2 diabetes 

mellitus (Type 2 DM) cases with age >35 years, who 

were on oral hypoglycemic agents for at least 6 months, 

were included in the study. The diagnosis of type 2 DM 

was based on the American Diabetes Association criteria. 

The known patients with thyroid disease and patients 

having coexistent conditions that can influence the 

thyroid hormone levels history of neck irradiation, 

pregnancy, fever, burns, trauma, liver cirrhosis, renal 

failure, malignancies, myocardial infarction and drugs 

such as oral contraceptive pills (OCP), salicylates, 

phenytoin, amiodarone and beta blockers were excluded. 

Patients were diagnosed to have: 

1. Overt hypothyroidism: When TSH >5.5 μl U/ml, 
free T4 <0.8 ng/dl and/or free T3 <1.4 pg/ml. 

2. Overt hyperthyroidism: When TSH <0.5 μl 
U/ml, free T4 >1.5 ng/dl and/or free T3 >4.2 

pg/ml. 

3. Subclinical hypothyroidism: When TSH >5.5 μl 
U/ml with normal free T3 and free T4 

4. Subclinical hyperthyroidism, when TSH <0.5 μl 
U/ml with normal free T3 and free T4. 

 

 
RESULTS:  

 
Table 1: Thyroid dysfunction in type 2 diabetes mellitus and controls 
 

Thyroid dysfunction Type 2 DM Control 
 

Subclinical hypothyroidism 16 3 

Hypothyroidism 10 2 

Subclinical hyperthyroidism 0 0 

Hyperthyroidism 0 0 

Total  26 5 

 

 

Table 2: Age distribution of thyroid dysfunction in diabetics 
 

Age group in years Hypothyroidism 
[In Type 2 DM] 

Subclinical 
hypothyroidism 
[In Type 2 DM] 

Hypothyroidism 
[In Control] 

Subclinical 
hypothyroidism 

[In Control] 
35-45 1 3 0 0 

45-55 2 7 0 3 

55- 65 7 6 3 2 

 
 
Table 3: Comparison of body mass index, thyroid stimulating hormone levels, Mean hemoglobin A1c levels, Lipid 

profile variations, Triglyceride level, Low density lipoprotein cholesterol distribution and Prevalence of thyroid 

swelling among cases and controls 

 

 
Diabetes +thyroid 

dysfunction 

Euthyroid 

diabetics 
Healthy controls 

Body mass index 30.12 ± 2.12 kg/m
2 24.89 ± 1.11 

kg/m
2
 

19.12 ± 2.08 kg/m
2
 

Thyroid stimulating hormone levels 13.12 ± 1.98 3.1± 2.1 1.98± 2.1 

Mean hemoglobin A1c levels 11.10 ± 2.11 7.02± 2.19 4.1 ± 0.98 

Lipid profile variations 265 ±11.12 mg/dl 
196.23 ± 8.12 

mg/dl 
185 ± 7.67 mg/dl. 

Triglyceride level 212.23 ± 10.12 mg/dl 
150.12 ± 9.12 

mg/dl 

135.87 ± 10.11 

mg/dl 

Low density lipoprotein distribution 165.98 ± 9.12 mg/dl 
98.83 ± 10.11 

mg/dl 
89 ± 9.56 mg/dl 

Prevalence of thyroid swelling 3 0 0 
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DISCUSSION:  

Diabetes is the most common endocrine metabolic 

disorder, we were curious to understand and learn the 

association of this with another common endocrine gland 

function, i.e., the thyroid gland. The presence of insulitis, 

presence of antibodies and auto reactive T cell’s against 

islet antigens and an association with thyroid disorders 

suggests that Type 1 DM is an autoimmune disorder.
10 

In present study, among 100 diabetic patients 26 were 

found to have thyroid dysfunction. Amongst 26 cases, 16 

had subclinical hypothyroidism and 10 had overt 

hypothyroidism. In the healthy control group, 2 

individuals had thyroid dysfunction of which one with 

subclinical hypothyroidism and other with overt 

hypothyroidism. The association of Type 2 DM and 

thyroid disease was significant. This is in accordance with 

the study done by Akbar et al. In 2005, Akbar et al. 

reported an overall prevalence of 16% cases of thyroid 

dysfunction and 42% in cases of latent autoimmune 

diabetes in adults (LADA).
11

 The most common thyroid 

abnormality detected was subclinical hypothyroidism 

followed by overt hypothyroidism. In 2002, Nobre et al
12

 

reported 298 cases of Type-2 DM with an overall 

prevalence of thyroid dysfunction in 12.7%. Of these, 

subclinical hypothyroidism was found in 68%. About 2% 

of the cases of hyperthyroidism were also detected. 

However, we could not find any cases of 

hyperthyroidism, subclinical or overt, detected in the 

present sample of the diabetic population studied. This 

could be related mainly to the smaller sample size taken 

and partly to the old age group of the sample studied, as 

there is an increased prevalence of thyroid hypofunction 

than hyperfunction as age advances. Krejci H and 

Perusicova J
 
stated that recently, there is an increase in 

reports which confirm a higher incidence of autoimmune 

thyroid diseases even in Type 2 DM.
13

 Moreover, the 

percentage of thyroid profile abnormality detected in the 

general population was 5% which is lower with the data 

of Whickham survey by Tunbridge et al
14

 they found it to 

be 6.6%. The difference can be due to many factors like 

the smaller sample size, difference in the sensitivity of 

estimation method, and variability in the prevalence of 

autoimmune factors in different populations. The study 

done by Smithson MJ
15

 in a larger population of 206 

cases of Type 2 DM also showed a higher female ratio 

with the prevalence in female diabetics as 10.9% and 

males as 6.9%, whereas, in this study, that was 17 were 

females and 9 were males respectively. A possible 

confounding factor could be an increase in female 

samples, but not amounting to this high a difference 

which definitely shows a higher prevalence in thyroid 

disease in females.  

The mean body mass index in diabetic patients was 30.12 

± 2.12 kg/m
2
, which was higher than that amongst 

controls (24.89 ± 1.11kg/m2) and euthyroid diabetics 

(19.12 ± 2.08 kg/m2). This observation attained 

significance like the study by Kenigsberg S.
16

 who reports 

a large number of obese patients in diabetes, possibly due 

to obesity associated insulin resistance.  

The mean HbAlc level in people with diabetes with 

thyroid dysfunction was (11.10 ± 2.11) higher than those 

of euthyroid ones (7.02± 2.19).  The study by Schlienger 

JL et al
17

 shows a poor glycemic control inducing a “low 

T3 state” in patients with both Type 1 and Type 2 DM. 

However, it should be emphasized that a low T3 

syndrome may occur in diseases characterized by 

increased catabolism. The lipid level variations in our 

study are in accordance with the Fremantle diabetic study 

by Davis TM et al.
18 

 

CONCLUSION 

From above study it can be concluded that Type 2 DM 

and thyroid diseases have a significant association. 

Subclinical hypothyroidism and hypothyroidism (overt) 

were the most common thyroid abnormality in Type 2 

DM. Thyroid dysfunction was more prevalent in female 

diabetic patients than in males. Thyroid dysfunction was 

associated with worsening dyslipidemia in Type 2 DM.  
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