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INTRODUCTION

Diabetes mellitus is a common endocrine disorders rising 
in India and has reached approximately 20% in urban 
populations and approximately 10% in rural Population.1 
On long term it is associated with vascular complications 
these are responsible for increased morbidity and 
mortality among diabetic subjects.2 New addition to 
these complications is the thyroid dysfunction which 
is indicated by the recent studies.3,4 The fi rst report 
showing the association between diabetes and thyroid 
dysfunction was published in 1979.5,6 Since then a number 
of  studies have estimated the prevalence of  thyroid 
dysfunction among diabetes patients to be varying from 

2.2 to 17%, the most common disorder being subclinical 
hypothyroidism.7,8 However, few studies also estimated 
much higher prevalence of  thyroid dysfunction in 
diabetes i.e., 31% and 46.5% respectively9,10 also not 
showed any signifi cant correlation between FPG and 
thyroid profi le parameters. Thyroid hormones directly 
control insulin secretion. In hypothyroidism, there is 
a reduction in glucose-induced insulin secretion by 
beta cells, and the response of  beta cells to glucose or 
catecholamine is increased in hyperthyroidism due to 
increased beta cell mass. Moreover, insulin clearance is 
increased in thyrotoxicosis.11-13 Diabetes may affect the 
thyroid function to variable extent. Diabetes mellitus 
appears to infl uence thyroid function in two sites; fi rst 
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at the level of  hypothalamic control of  TSH release and 
second at peripheral tissue by converting T4 to T3.14,15 
Unrecognized thyroid dysfunction not only worsens the 
metabolic control but also impede the management of  
diabetes.16 Studies also have suggested that type 2 diabetes 
mellitus patients with subclinical hypothyroidism are at 
risk of  complications like nephropathy and cardiovascular 
events.17 The ability to diagnose and treat subclinical 
hypothyroidism in these patients may greatly enhance 
the quality of  life. Hence there is need to detect such 
cases where hypothyroidism contributes to morbidity and 
where it is the cause for poor control of  the associated 
conditions. The treatment of  hypothyroidism helps in 
better control of  other associated co-morbidities. So 
patients with diabetes need to be screened for thyroid 
dysfunction. Therefore, in present study association 
between thyroid dysfunction and Diabetes was assessed 
by correlating FPG and Thyroid profi le.

MATERIAL AND METHODS

The present case control study entitled “Evaluation of  
thyroid Dysfunction among Type 2 diabetic patients” 
was conducted in department of  medicine, L. N. Medical 
College & Associated J. K. Hospital & Research Centre 
Bhopal, (M.P.), India.

It included total 80 subjects equally divided between type 2 
diabetes mellitus and non-diabetic healthy subjects. Age 
and sex matched controls were selected those who had no 
evidence of  any disease clinically.

Inclusion criteria
1. Known case of  type 2 Diabetes mellitus
2. Recently diagnosed case of  type 2 Diabetes mellitus

The diagnosis of  Diabetes Mellitus was based on the 
American Diabetes Association criteria for type 2 Diabetes 
Mellitus:
1. Fasting plasma glucose level higher than 126 mg/dl
 or
2. Plasma Glucose level exceeding 200 mg/dl at 2 hours 

in the 75 g oral glucose tolerance test
 or
3. Symptoms of  Diabetes and Random Plasma Glucose 

>200mg/dl
 or
4.  HbA1C >6.5%.

Exclusion criteria
1. Patients taking drugs that infl uence the thyroid function.
2. Post partum women.
3. Acute illness that affects thyroid hormones status.
4. Patients who present with complain of  fever, neck pain 

and viral infection (subacute thyroiditis)

Instruments used for assessment
Plasma glucose by GOD-POD method[semi autoanalyser 
(BTS-350), fully autoanalyser(BIOSYSTEM A-25)].

Thyroid Profi le by CLIA (chemiluminescence immunoassay) 
system

Laboratory Data
Venous blood sample were withdrawn and assessed for 
thyroid function (T3, T4, and TSH) and for the glycaemic 
status (FPG).The following guidelines for detection of  
thyroid dysfunction were consider – 1) Normal – when 
T3, T4 and TSH were within the normal range. 2) Primary 
hypothyroidism – when TSH is more than 5.5 μIU/L 
and T3, T4 is less than the normal value. 3) Primary 
hyperthyroidism - when TSH is less than 0.2 μIU/L and 
T3, T4 is more than the normal values. 4) Subclinical 
hypothyroidism – when TSH is more than 5.5 μIU/L 
and T3, T4 is within the normal range. 5) Subclinical 
hyperthyroidism – when TSH is less than 0.2 μIU/L and 
T3, T4 are within the normal range.

Statistical analysis
Statistical analysis was performed using software statistical 
package for social sciences (SPSS) version 20, unpaired T 
test, Pearson’s correlation. P value of  less than 0.05 was 
considered as statistically signifi cant at 95% confi dence 
intervals.

RESULTS

Table 1 Shows the age and sex distribution of  diabetic 
and non-diabetic subjects. Type 2 diabetic subjects 
included 20 males of  age group 31.9-56.5 years with 
mean age 44.2 ± 12.3 years, and 20 females of  age group 
32.5-52.8 years with mean age of  42.7±10.12 years. 
Non-diabetic healthy subjects also included 20 males of  
age group 34.6-57.6 years with mean age 46.1± 11.5 years, 
and 20 females of  age group 33.0-54.6 years with mean 
age of  43.8±10.8 years.

Table 1: Age and sex distribution of diabetic and 
non-diabetic subjects
Group Sex No Age range and 

mean age in years
Type 2 DM subjects Male

Female 

20

20 

31.9-56.5
(44.2±12.3)
32.5-52.8

(42.7±10.12)
Non-diabetic subjects Male

Female 

20

20 

34.6-57.6
(46.1±11.5)
33.0-54.6

(43.8±10.8)
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Table 2 shows the comparison of  levels of  FPG and thyroid 
parameters in type 2 diabetes mellitus and non-diabetic 
healthy subjects. FPG were signifi cantly higher in type 2 
diabetes mellitus subjects as compared to the non-diabetic 
subjects. The serum levels of  total T3 and total T4, were 
signifi cantly lower in type 2 diabetes mellitus subjects as 
compared to the non-diabetic healthy subjects while level 
of  serum TSH was signifi cantly higher in type 2 diabetes 
mellitus subjects as compared to the non-diabetic healthy 
subjects.

Table 3 Presents the Type of  thyroid disorders according 
to gender in type 2 diabetes mellitus and non-diabetic 
healthy control group.

Out of the 40 type 2 diabetes mellitus subjects studied
1. The prevalence of  hypothyroidism and subclinical 

hypothyroidism was found to be 4(10.00%) and 
6 (15.00%) respectively.

2. The prevalence of  subclinical hyperthyroidism and 
hyperthyroidism was found to be 0(0.0%) and 1(2.5%) 
respectively.

Out of the 40 non-diabetic healthy subjects studied
1. The prevalence of  hypothyroidism and subclinical 

hypothyroidism was found to be 1(2.5 %) and 3(7.5%) 
respectively.

2. The prevalence of  subclinical hyperthyroidism and 
hyperthyroidism was found to be 0(0.0%) and 0(0.0%) 
respectively.

Table 3 also shows the prevalence of  hypothyroidism was 
found to be more common in female 7(35%) as compared 
to male 3(15%).

This table also shows that hyperthyroidism was also found 
to be more common in female 1(5%) as compared to males 
0(00.00%).

Table 4 shows the Pearson’s correlation between FPG 
and Thyroid profi le. Present study was found signifi cant 
correlation between FPG and Total T3 and TSH levels. But 
FPG did not revealed signifi cant correlation with Total T4.

DISCUSSION

The present case control study entitled “Evaluation of  
thyroid Dysfunction among Type 2 diabetic patients” was 
carried out at medicine department, L. N. Medical College, 
Bhopal & Associated J. K. Hospital & Research Center, 
Bhopal (M.P.), India.

It included total 80 subjects equally divided between type 2 
diabetes mellitus and non-diabetic healthy subjects. Age 
and sex matched controls were selected those who had no 
evidence of  any disease clinically.

The thyroid hormones are insulin antagonists that also 
potentiate the action of  insulin indirectly. TRH synthesis 
decreases in diabetes mellitus. These facts could be 
responsible for the occurrences of  low thyroid hormone 
levels in some diabetics. The level of  TSH in our study 
was clinically signifi cant in type 2 diabetes mellitus subjects 
than in non-diabetics healthy subjects. Results obtained 
from present study have shown that in type 2 diabetes 
mellitus, hypothyroidism is frequently observed. The results 
of  present study were in accordance with the reports of  
Vinu vij et al,18 Gurjeet singh et al,19 Swamy RM et al,4 
Suzuki et al,20 Celani et al,9 Demitrost L et al,21 Valerie 
Witting et al,22 who in separate study found altered thyroid 
profi le in a diabetic patient. Present study found signifi cant 
correlation between FPG and T3 & TSH which needs 
further research for confi rmation. Failure to recognize 
the presence of  these abnormal thyroid hormone levels 
in diabetics may be a primary cause of  poor management 
often encountered in some treated diabetics. Therefore, 
the present study was intended to evaluate the association 
between thyroid dysfunction with diabetic process and 
to assess the hyperglycemic effect by correlating fasting 
serum glucose and thyroid profi le parameters. Thyroid 

Table 2: Comparison of levels of FPG 
and thyroid parameters in type 2 DM and 
non-diabetic healthy subjects
Parameters 
measured

Normal 
value

Type 2 DM- 
subjects 

Non-diabetics 
healthy 
subjects

p-value

FPG (mg/dl) 70-100 158.95±30.0 87.45±7.39 <0.001
T3 total (ng/dl) 0.60-1.81 0.87±0.34 1.61±0.44 <0.001
T4 total (μg/dl) 5.01-12.45 7.29±2.14 8.35±0.73 <0.004
TSH mIU/L 0.35-5.50 6.91±3.08 3.93±1.82 <0.001

Table 3: Type of thyroid disorders according to gender in type 2 diabetes mellitus and non-diabetic 
healthy control group
Distribution of subjects 
according to gender

Subclinical 
Hypothyroidism 

Hypothyroidism Subclinical 
Hyperthyroidism 

Hyperthyroidism 

Type 2 DM male (N=20) 2 1 0 0 
Type 2 DM female (N=20) 4 3 0 1 
Non diabetic male (N=20) 1 0 0 0 
Non diabetic female (N=20) 2 1 0 0 
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function tests are especially recommended in patients with 
clinical suspicion and/or unexplained changes in diabetic 
metabolic control or serum cholesterol and weight gain. 
The treatment of  hypothyroidism helps in better control 
of  other associated co-morbidities. The ability to diagnose 
and treat subclinical hypothyroidism in these patients may 
greatly enhance the quality of  life. Hence there is need to 
detect such cases where hypothyroidism contributes to 
morbidity and where it is the cause for poor control of  
the associated conditions.

CONCLUSIONS

The conclusions drawn from the present study are as 
follows:
1. The serum levels of  total T3 and total T4 were 

signifi cantly low, while serum TSH levels were higher 
in type 2 diabetes mellitus subjects as compared to the 
non-diabetic healthy subjects.

2. The prevalence of  hypothyroidism and subclinical 
hypothyroidism was found to be higher in type 2 
diabetes mellitus subjects as compared to non-diabetic 
subjects.

3. The prevalence of  hyperthyroidism was found to be 
higher in type 2 diabetes mellitus subjects as compared 
to non-diabetic subjects while did not reveal any 
signifi cant difference in the prevalence of  subclinical 
hyperthyroidism.

4. The prevalence of  hypothyroidism and hyperthyroidism 
was found to be more common in females as compared 
to males.

5. Present study found signifi cant correlation between 
FPG and Total T3 and TSH levels. But FPG did not 
reveal signifi cant correlation with Total T4.

We conclude that a systematic approach to thyroid testing 
in diabetic subjects is desirable; particularly in those patients 
whose associated conditions are diffi cult to manage. The 
treatment of  hypothyroidism helps in better control of  
other associated conditions. The ability to diagnose and 
treat unsuspected hypothyroidism in these patients may 
greatly enhance the quality of  life. Hence there is need to 
detect such cases where hypothyroidism contributes to 
morbidity and where it is the cause for poor control of  
the associated conditions.

IMPLICATIONS

1. It will be helpful in understanding the prevalence of  
Thyroid dysfunction in type 2 diabetes mellitus patients 
and also helpful in framing new policies and strategies 
to overcome it.

2. The study will serve as a valuable guideline for 
Physician to proceed for diagnosis and management of  
thyroid dysfunction in type 2 diabetes mellitus patients.

3. To initiate levels of  prevention at the earliest possible 
stage and this is an important tool in control.
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