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Abstract Background: Type 2 diabetes mellitus (DM) is a growing problem in our country and 

diabetes and thyroid disorders mutually influence each other and both disorders tend to coexist. 

of thyroid dysfunction in these patients has not been investigated. 

thyroid dysfunction in newly diagnosed T2DM. 

diagnosed T2DM patients. Investigations including FBS, PPBS, HbA1c, thyroid function test like FT3, FT4, TSH was 

done for all patients. The correlations of prevalence of thyroid dysfunction with HbA1c and gender distribution were

done. The observations and interpretat

prevalence of thyroid dysfunction was very high in newly diagnosed T2DM patients. Most prevalent thyroid dysfunction 

was subclinical hypothyroidism (21%) followed by overt hy

was more common in females than males. This study also stated that high HbA1c values (>8) at diagnosis were increased 

risk of thyroid dysfunction. Conclusion: 

dysfunction. All patients with high HbA1c values on diagnosis should be screened for thyroid dysfunction.

Key Words: Subclinical hypothyroidism, overt hypothyroidism, type 2 diabetes mellitus, thyroid stimulating ho

(TSH) and HbA1c.  

 
*Address for Correspondence: 
Dr. Momin Varis Ali, Jr. Resident, Department of General Medicine, Aarupadai Veedu Medical College and Hospitals, Cuddalore Road, 

Kirumampakkam, Puducherry 607402, INDIA. 

Email: mominvaris@gmail.com 

Received Date: 12/04/2017 Revised Date: 18/05/2017
 

 

 

 

 

 

 

 

 

 

 
 

INTRODUCTION 
Diabetes mellitus is a syndrome characterized by chronic 

hyperglycemia and disturbances in carbohydrate, fat and 

protein metabolism associated with absolute or relative 

deficiency of insulin secretion and / or insulin action

The World Health Organization (WHO) has projected 

that the global prevalence of diabetes will increase to 300 

million (7.8%) by 2030.
2 

In type 2 diabetes mellitus, the 

prevalence of thyroid disorder is increasing very rapidly. 
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Type 2 diabetes mellitus (DM) is a growing problem in our country and various studies have found that 

diabetes and thyroid disorders mutually influence each other and both disorders tend to coexist. 

of thyroid dysfunction in these patients has not been investigated. Aims and Objectives: 

thyroid dysfunction in newly diagnosed T2DM. Materials and Methods: The study was conducted on 100 newly 

2DM patients. Investigations including FBS, PPBS, HbA1c, thyroid function test like FT3, FT4, TSH was 

correlations of prevalence of thyroid dysfunction with HbA1c and gender distribution were

The observations and interpretations were recorded and results obtained were statistically analyzed. 

prevalence of thyroid dysfunction was very high in newly diagnosed T2DM patients. Most prevalent thyroid dysfunction 

was subclinical hypothyroidism (21%) followed by overt hypothyroidism (7%). The prevalence of thyroid dysfunction 

was more common in females than males. This study also stated that high HbA1c values (>8) at diagnosis were increased 

Conclusion: There was a significant association between type 2 diabetes mellitus and thyroid 

dysfunction. All patients with high HbA1c values on diagnosis should be screened for thyroid dysfunction.
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Diabetes mellitus is a syndrome characterized by chronic 

hyperglycemia and disturbances in carbohydrate, fat and 

protein metabolism associated with absolute or relative 

deficiency of insulin secretion and / or insulin action
1
. 

The World Health Organization (WHO) has projected 

that the global prevalence of diabetes will increase to 300 

In type 2 diabetes mellitus, the 

prevalence of thyroid disorder is increasing very rapidly. 

The association of thyroid dysfunction with type 2 DM is 

widely known and studies revealing such an association 

was first published in 1979
3
. Thyroid disorders directly 

influence the insulin secretion. In hypothyroidism, there 

is reduction in glucose induced insulin secretion by beta

cells. In hyperthyroid disorders, insulin and 

catecholamines resistance is increased

hyperglycemic state in diabetics, influences the thyroid 

dysfunction at the hypothalamus and also at the 

peripheries. Hyperglycemia blunts the nocturnal TSH 

peak and reduces TRH influence on TSH. In liver, it 

reduces the peripheral conversion of T4 to T3

studies have been done to signify the relationship 

between thyroid function and diabetes mellitus.

in conducting this study is to know the prevale

thyroid dysfunction in patients with newly diagnosed type 

2 diabetes mellitus. 

 

MATERIALS AND METHODS
A cross sectional studies with a sample size of 100 

patients were included in our study. Our study was 
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function with type 2 DM is 

widely known and studies revealing such an association 

. Thyroid disorders directly 

influence the insulin secretion. In hypothyroidism, there 

is reduction in glucose induced insulin secretion by beta 

cells. In hyperthyroid disorders, insulin and 

catecholamines resistance is increased
4-6

. The 

hyperglycemic state in diabetics, influences the thyroid 

dysfunction at the hypothalamus and also at the 

peripheries. Hyperglycemia blunts the nocturnal TSH 

and reduces TRH influence on TSH. In liver, it 

reduces the peripheral conversion of T4 to T3
7,8

. Many 

studies have been done to signify the relationship 

between thyroid function and diabetes mellitus. Our aim 

in conducting this study is to know the prevalence of 

thyroid dysfunction in patients with newly diagnosed type 

METHODS 
studies with a sample size of 100 

included in our study. Our study was 
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conducted at Aarupadai Veedu Medical College and 

Hospital, Puducherry from January 2016 to December 

2016. The inclusion criteria includes all adult patients of 

newly diagnosed type 2 diabetes mellitus according to 

American diabetic association criteria 2015.
9
 The 

exclusion criteria are patients with an already diagnosed 

thyroid disorder, type 1 DM, pregnant females, known 

T2DM and patients with intake of drugs affecting thyroid 

function such as amiodarone, lithium etc. A thorough 

clinical examination including vitals, general physical 

examination, systemic examination and investigations 

was carried out. The investigations done include FBS, 

PPBS, HbA1c, Free T3, Free T4 and TSH. The normal 

range of thyroid hormone are as follows: 
Free T3 = 0.60 – 1.81 ng/ml  

Free T4 = 4.50 – 10.90 µg/dl  

TSH = 0.35 – 5.50 mIU/L. 

Subclinical hypothyroidism is defined as an elevated TSH 

level (5.5-10 mIU/L) with normal serum thyroid hormone 

levels. Hypothyroidism is defined as an elevated TSH 

(>10 mIU/L) together with a decreased serum thyroid 

hormone levels. Subclinical hyperthyroidism is defined as 

a decreased TSH with normal thyroid hormone levels and 

hyperthyroidism was defined as a decreased TSH with 

elevated thyroid hormone levels. 

 

RESULTS 
The sample size in our study was 100 newly diagnosed 

diabetic patients. The male to female ratio was 66:34, 

who were screened for thyroid disorder (fig.1). Out of the 

100 patients, 72 were euthyroid, 21 had subclinical 

hypothyroidism and 7 had overt hypothyroidism (fig.2). 

In the 28 patients who had abnormal thyroid values, 22 

were female and 6 were male. We compared the TSH 

values with HbA1c values of the 28 abnormal patients 

and found that most of the patients were in the subclinical 

hypothyroid range (21%), the rest were in overt 

hypothyroid (7%) range. We also found that raised 

HbA1c values were associated with increased TSH 

values. Thereby proving that, increased HbA1c renders a 

patient more susceptible for subclinical or overt 

hypothyroidism (Table no.2). There were 3 patients in the 

6.5-8 HbA1c range, 18 were in 8-9 HbA1c range and >9 

HbA1c range had 7 patients. According to thyroid values, 

21% were in the subclinical range and 7% in hypothyroid 

range. In our study we also found that only 5.5 % of the 

28 patients who had abnormal thyroid dysfunction were 

in the 6.5-8.0 HbA1c range. In patients with HbA1c range 

of 8–9, 60%thyroid dysfunction and in patients with 

HbA1c >9 had 46.7% of thyroid dysfunction (Table 

no.3). The above results prove that as the HbA1c values 

increase, the risk of developing subclinical or overt 

hypothyroidism also increase significantly especially in 

whom HbA1c is above 8.0. Overall, the comparison 

between euthyroid diabetic patients and thyroid 

dysfunction diabetic patients, showed an increase in the 

mean values of HbA1c in thyroid dysfunction patients 

compared to euthyroid diabetics. The other findings of 

TSH, FT3, FT4 were also on similar lines with HbA1c 

proving that increased glycemic value leads to increased 

risk of developing thyroid dysfunction. 

 

 

Figure 1       Figure 2 
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Table 1 

 

Table 2 

TSH 
HbA1C 

6.5-8 8-9 >9 

5.5-10 3 (100%) 16 (88.8%) 2 (28.6%) 

>10 0 (0%) 2 (11.2%) 7 (71.4%) 

Total 3 (100%) 18 (100%) 7 (100%) 

X
2
 = 10.965 ‘P’ Value = 0.026 , Significant  

 

Table 3 

Thyroid Dysfunction 
HbA1C 

6.5-8 8-9 >9 

Present 3 (5.5%) 18 (60%) 7 (46.7%) 

Absent 52 (94.5%) 12 (40%) 8 (53.3%) 

Total 55 (100%) 30 (100%) 15 (100%) 

 χ
2
 = 31.697, ‘P’ Value = <0.0001, Significant 

 

DISCUSSION 
Thyroid diseases and diabetes mellitus are two most 

common endocrine disorder dealt in common practice. 

Diabetes mellitus and thyroid disorders have been shown 

to mutually influence each other and associations between 

both conditions have long been reported.
10,11 

The half life 

of insulin is reduced in hyperthyroidism due to increased 

rate of degradation and an enhanced release of 

biologically inactive insulin precursors
12,13

. A reduced 

rate of liver glucose production is observed in 

hypothyroidism and accounts for the decrease in insulin 

requirement in hypothyroid diabetic patients.
14 

In diabetic 

patients, the nocturnal TSH peak is blunted and the effect 

of TRH on TSH is impaired. Reduced T3 levels have 

been observed in uncontrolled diabetic patients. The low 

T3 state is due to reduced peripheral conversion of T4 to 

T3
15

. Higher level of circulating insulin has a proliferative 

effect on thyroid tissues resulting in increased formation 

of nodules
16,17

. In our study, we took 100 newly 

diagnosed diabetic patients. Out of 100, 72 were 

euthyroid, 21 had subclinical hypothyroidism and 7 had 

overt hypothyroidism. Majority of patients were in 

subclinical hypothyroidism group which suggests that 

subclinical hypothyroidism is the most prevalent thyroid 

dysfunction in T2DM. We also compared TSH values 

with HbA1c values and found that high HbA1c values 

(>8) had statistically significant increased incidence of 

thyroid dysfunction. According to Papazafiropoulou et al, 

the prevalence rate of thyroid dysfunction in type 2 

diabetes mellitus was 12.3%. In the group with thyroid 

dysfunction there was an excess of females in comparison 

with the group without thyroid dysfunction.
18 

One study 

by Datchinamoorthy showed that thyroid function levels 

were altered in DM patients, particularly with T3 and 

TSH levels.
19 

Another study by Demitrost showed that in 

type 2 DM patients, 68.8% are euthyroid, 16.3% have 

subclinical hypothyroidism, 11.4% have hypothyroidism, 

2% have subclinical hyperthyroidism and 1.5% have 

hyperthyroidism. It also showed that Prevalence of 

hypothyroidism is quite high in type 2 DM patients who 

are above 45 years and more so if their BMI is over 

25kg/m
2
.
20 

According to Khurana et al, there was a high 

prevalence (16%) of thyroid disorders in patients of type 

2 diabetes mellitus. Most common was subclinical 

hypothyroidism (7.5%) which was further found to be 

more in females, elderly patients, and patients with 

uncontrolled diabetes.
21

 

  

LIMITATION 
In our study, follow up of the glycemic status of the 

patients with thyroid dysfunction was not done. Due to 

this, our study has not incorporated the correlation 

between well controlled glycemic status and level of 

thyroid dysfunction. Our study has also not made any 

association with BMI and dyslipidemia with thyroid 

dysfunction. More large scale prospective studies have to 

be conducted in the future for further evaluation. 

 

CONCLUSION 
The prevalence of thyroid dysfunction in patients with 

newly diagnosed type 2 DM was high. This is in 

accordance with other studies. In general, female patients 

with diabetes mellitus were more prone to developing 

thyroid dysfunction. Based on these results, any patient 

presenting to an outpatient department with type 2 

diabetes mellitus, it is worthwhile performing a thyroid 

function test to evaluate the thyroid status. This study 

necessitates a routine screening for thyroid function in all 

patients with type 2 diabetes mellitus. 
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