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INTRODUCTION 

The worldwide prevalence of DM (Diabetes Mellitus) has 

risen dramatically over the past two decades, from an 

estimated 30 million cases in 1985 to 285 million in 

2010. Based on current trends, the International Diabetes 

Federation projects that 552 million individuals will have 

diabetes by the year 2030. 366 million people have 

diabetes in 2011. 80% of people with diabetes live in 

low- and middle-income countries. The greatest number 

of people with diabetes are between 40 to 59 years of age. 

183 million people (50%) with diabetes are undiagnosed. 

Diabetes caused 4.6 million deaths in.
2
 

The prevalence of type 2 DM is rising much more 

rapidly, presumably because of increasing obesity, 

reduced activity levels as countries become more 

industrialized, and the aging of the population.
3 

ABSTRACT 

 

Background: The association between thyroid dysfunction and DM has long been recognized, although the 

prevalence of thyroid dysfunction among diabetes population varies in different studies. This study destined to know 

the prevalence of thyroid dysfunction of recently diagnosed type 2 diabetes mellitus patients.   

Methods: Retrospective chart review of 60 patients with type 2 diabetes mellitus
 
was done. Total 60 patients (male 

51, female
 
9) fulfilling

 
diagnostic criteria for diabetes mellitus according to ADA (American Diabetes Association) 

criteria were analysed by doing Thyroid Function Test (FT4,TSH).  

Results: 75% of patients have the biochemical features of thyroid dysfunction. Subcategorically in descending order 

of frequency they are - Subclinical hypothyroidism (33.33%) (defined by no symptoms or clinical fetures of 

hypothyroidism but biochemically TSH level in the range of above 5 mIU/ml but below 10 mIU/ml with normal FT4 

level), 15% of patients each for overt hypothyroidism (either clinical features or Biochemically TSH >10 mIU/ml or 

FT4 below normal), and subclinical hyperthyroidism (only biochemical low level of TSH <0.34 mIU/ml in this study) 

and 11.667% patients show the features of clinical hyperthyroidism (clinical or FT4 level well above normal range 

along with low TSH). 

Conclusions: Avery high prevalence of thyroid dysfunction in this part of world in contrast to Europe & US suggest 

routine screening for thyroid disorder in recently diagnosed type 2 diabetes mellitus. 
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Apart from obesity, genetic factors, metabolic syndrome, 

environmental factors are also associated with type 2 

DM, as are several endocrinopathies.
 

The association between thyroid dysfunction and DM has 

long been recognized, although the prevalence of thyroid 

dysfunction among diabetes population varies in different 

studies. With insulin and thyroid hormone being 

intimately involved in cellular metabolism, the excess or 

deficit of any of them derange the function of another. 

Variety of thyroid abnormalities may coexist and interact 

with diabetes mellitus. The hypo- and hyper-functioning 

thyroid gland influences carbohydrate metabolism at the 

levels of pancreatic islets and glucose-utilizing target 

tissues, posing important therapeutic and diagnostic 

questions. Moreover, thyroidal and islet cells are affected 

by diseases that are clinically and genetically associated, 

and where parallel autoimmune pathogenesis is very 

highly suspected. 

Like diabetes, diseases of the thyroid gland are also 

amongst the most abundant endocrine disorders in the 

world, second only to diabetes.
4 

Thyroid disorders can 

have a significant effect on blood glucose levels and, if 

left untreated, can affect diabetes control. In T2DM the 

association with thyroid diseases are largely unexplained, 

although it may relate to old age, and also possibly the 

fact that some T2DM are actually T1DM patients having 

a very slow-onset, and so having the same genetic 

predisposition as T1DM.
8 

Many reports have shown that 

only clinical assessment might not be able to detect all 

the cases of thyroid dysfunctions as a large percentage of 

them are subclinical,
9,10 

which can only be diagnosed by 

biochemical assessment. As diabetes is a major public 

health problem, any disorder that may even be weakly 

associated with it, needs special attention. 

Very few studies are there in our country regarding 

relations of thyroid dysfunctions in type 2 DM. There is a 

growing interest regarding this relation of thyroid status 

in type 2 DM patients. Controlling hyperglycaemia in the 

presence of underlying thyroid dysfunction even if it is 

subclinical poses problem. Correction of thyroid 

dysfunction may help improving metabolic outcome in 

type 2 DM patients. In a way thyroid dysfunction and 

type 2 DM is interlinked, moreover till now there are no 

internationally accepted guidelines for screening of 

thyroid dysfunction in type 2 DM patients. This study 

therefore is designed to know the prevalence of thyroid 

dysfunctions in recently diagnosed type 2 DM patients. 

Aims & objectives 

1) To assess the clinical features of thyroid hormone 

dysfunction in diabetes mellitus patients. 

2) To evaluate the biochemical thyroid hormone 

abnormalities in diabetic subjects with or without 

symptoms of thyroid hormone dysfunction. 

3) To assess the prevalence of sub-categorical thyroid 

dysfunction based on biochemical and/or clinical 

features. 

4) To assess the anti TPO positivity in patients with 

thyroid dysfunction. 

METHODS 

Study area: R.G. Kar Medical College & Hospital 

Study population: The study includes all type 2 diabetics 

from OPD and IPD of all the departments of R.G. Kar 

Medical College and Hospital        

Study period: 1 year.                

Sample size: 60 recently diagnosed type 2 diabetes 

mellitus patients who do not have any previous thyroid 

dysfunction. 

Exclusion criteria 

1) Type 1 DM 

2) Gestational DM 

3) Steroid induced and fibrocalculous DM 

4) Proven thyroid disorder and under treatment. 

5) Very sick or critically injured patients. 

6) Patients who had undergone surgery of the thyroid 

gland.                               

7) Patients who had exposure to radiation of the thyroid 

gland. 

8) Patients of drug-induced hyperglycemia. 

Data analysis 

Data analysis has been done in SPSS 19
th

 software Chi 

square test were used in case of non-parametric value and 

p value of <0.05 is considered significant.  

RESULTS 

It shows the maximum no of recently diagnosed type 2 

DM patients belong to into the age group of 36-45 years. 

Out of total 60 patients 31 belong to this age group 

(51.67%). Least affected age group is above 46 years. 

Between age group 25-35 years belong 17 patients 

(28.33%). Age group range from 26 years to 54 years 

with mean of 39.90 years for recently diagnosed type 2 

DM patients (Table 1). 
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Table 1: Age wise distributions of studied population. 

Age Frequency Percent Cum. percent 

25-35 years 17 28.33% 28.33% 

36-45 years 31 51.67% 80.00% 

46-55 years 12 20.00% 100.00% 

Total 60 100.00% 100.00% 

Out of total 60 patients 37 are Male (61.7%) and 23 are 

Female (38.33%). 

Out of total 60 recently diagnosed type 2 DM patients 44 

are Muslim and 16 are Hindu. 

It shows that 38 patients out of 60 (63.33%) are in the 

overweight group (group 2 BMI 25- 29.99 kg/m
2
), 

followed by 21.67% of total patients in the mild obesity 

range (Table 2). 

Table 2: Distribution of BMI.  

BMI Frequency Percent 
Cum. 

percent 

1 ( 20-24.99 kg/m
2
) 7 11.67% 11.67% 

2 ( 25-29.99 kg/m
2
) 38 63.33% 75.00% 

3 (30-34.99 kg/m
2
) 13 21.67% 96.67% 

4 ( 35-39.99 kg/m
2) 

2 3.33% 100.00% 

Total 60 100.00% 100.00% 

Average FBS level in recently diagnosed type 2 DM 

population is 141 mg/dl and 95% of the population falls 

within range of 131 mg/dl to 151 mg/dl (Figure 1) and 

average PPBS in this population is 212mg/dl with 95% of 

them in between 196-228 mg/dl (Figure 2). 

 

Figure 1: Distribution of fasting blood sugar in the 

studied population.  

 

Figure 2: Distribution of post prandial blood sugar 

level.  

HbA1C prevalence in 95% (2 SD) of population are 

within 8.02-8.96%, well above the good control (<7%) 

(Figure 3). 

 

Figure 3: Distribution of HbA1C.  

Normal range for FT4 level in blood is 0.7-1.24 µg/dl 

(standardized for all value). It shows that maximum 

values are within normal range (Figure 4). Average blood 

level of FT3 is below normal range (Figure 5). It shows 

average blood level of TSH is much below normal range 

(Figure 6). 

Study revealed that 75% of patients (45 out of 60) who 

are newly diagnosed have the biochemical features of 

thyroid dysfunction. Out of total 60 patients 29 have the 

biochemical features of Hypothyroidism (64.44% of total 

thyroid dysfunction and 48.3% of total population) and 

16 patients have biochemical features suggestive of 

hyperthyroidism (35.65% of total thyroid dysfunction and 
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26.7% of total population). Further analysis  shows the 

total prevalence of different subcategorical thyroid 

dysfunction in recently diagnosed type 2 DM patients as 

33.33% patients show biochemical features of Subclinical 

hypothyroidism (defined by no symptoms or clinical 

fetures of hypothyroidism but biochemically TSH level I 

the range of above 5 mIU/ml but below 10 mIU/ml with 

normal FT4 level), 15% of patients each for overt 

hypothyroidism ( either clinical features or Biochemically 

TSH >10 mIU/ml or FT4 below normal), and subclinical 

hyperthyroidism (only biochemical low level of TSH 

<0.34 mIU/ml in this study) and 11.667% patients show 

the features of clinical hyperthyroidism (clinical or FT4 

level well above normal range along with low TSH) 

(Figure 7). 

 

Figure 4: Distribution of free thyroxine (FT4) level 

(µg/dl).  

 

Figure 5: Distribution of FT3 (Free thyroxine 3) level 

in blood (FT3 in pmol/L).  

 

Figure 6: Distribution of TSH (Thyroid stimulating 

hormone) level in blood (TSH - in mIU/ml).  

 

Figure 7: Distribution of hypothyroidism and 

hyperthyroidism in type 2 DM patients.  

Table shows 10 patients out of 45 patients with thyroid 

dysfunction show anti TPO positivity (22.22% of total 

thyroid abnormality), whereas 35 patients with thyroid 

dysfunction are anti TPO negative (77.78%). On the other 

hand only 1 patient without any thyroid dysfunction 

shows anti TPO positivity (6.67%), whereas 14 patients 

without any thyroid abnormality are anti TPO negative 

(93.33%) (Table 3). 
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Table 3: Showing anti TPO positivity in each sub-

category of thyroid dysfunction.  

Thyroid status 
Anti TPO 

Total 
Positive Negative 

Subclinical 

hypothyroidism 
4 16 20 

Row% 20.00% 80.00% 100.00% 

Col% 36.36% 32.65% 33.33% 

Overt 

hypothyroidism 
3 6 9 

Row% 33.33% 66.67% 100.00% 

Col% 27.27% 12.24% 15.00% 

Subclinical 

hyperthyroidism 
2 7 9 

Row% 22.22% 77.78% 100.00% 

Col% 18.18% 14.29% 15.00% 

Clinical 

hyperthyroidism 
1 6 7 

Row% 14.29% 85.71% 100.00% 

Col% 9.09% 12.24% 11.67% 

Euthyroid 1 14 15 

Row% 6.67% 93.33% 100.00% 

Col% 9.09% 28.57% 25.00% 

Total 11 49 60 

Row% 18.33% 81.67% 100.00% 

Col% 100.00% 100.00% 100.00% 

DISCUSSION 

India is the second most populous country in the world, 

currently (2013) has an estimated 65.1 million diabetic 

people, a figure that is set to rise to 109 million by 

2035.
11 

Sequential surveys from India indicate that the 

prevalence of diabetes has risen steadily since the 

1970s.
12-15

 Although methodologic differences hamper 

comparisons between these studies. There is little reliable 

information on the prevalence of hyperthyroidism and 

hypothyroidism in the community. The incidence of 

hypothyroidism in different communities has varied from 

0.6% to 1.5%.
16 

Thyroid hormones are insulin 

antagonists, both insulin and thyroid hormones are 

involved in cellular metabolism and excess and deficit of 

any one can result in functional derangement of the other 
17

. Thyroid disease is a pathological state that adversely 

affects diabetic control and is commonly found in most 

forms of DM which is associated with advanced age in 

type 2 diabetes and autoimmune diseases in type 

1diabetes. DM appears to influence thyroid function in 

two sites; firstly at the level of hypothalamic control of 

TSH release and secondly at the conversion of T4 to T3 

in the peripheral tissue. Marked  hyperglycaemia causes 

reversible reduction of the activity and hepatic 

concentration of T4-5-deiodinase, low serum 

concentration of T3, elevated levels of reverse T3 and 

low, normal, or high level of T4 . A variety of thyroid 

abnormalities may co-exist and interact with diabetes 

mellitus. The reported frequency of hyperthyroidism and 

hypothyroidism in patients with diabetes has varied from 

3.2% to 4.6% and 0.7% to 4.0% respectively.
18 

As early 

as 1968 it was reported that there exists the association of 

hypothyroidism in diabetic patients.
19 

Later studies in 

1979 emphasized the importance of screening of diabetic 

patients to identify hypothyroidism. Now it has been 

found that thyroid disease and both type 1 and type 2 

diabetes mellitus are strongly associated and this has 

important clinical implications for treatment 

requirements.
20 

Also, diabetes mellitus patients with 

hypothyroidism are at increased risk for complications 

like nephropathy.  

In our study it is found that maximum no of recently 

diagnosed type 2 DM patients belong to into the age 

group of  36-45 years ( 51.67%), followed by 25-35 

years, which is accordance with the studies of Palma et 

al. 2013.
21 

The mean age of detection of type 2 DM is 39 

years in this study. This study reflects much more 

prevalence in 25-35 years age group compared to The 

National Urban Diabetes Survey, carried out in six cities 

in 2001.
22 

But later studies like the Chennai Population 

Study (CUPS) which has recently revealed alarming rates 

of incidence of diabetes, shows same time of prevalence 

in younger age group.
23 

The gender distribution show predominant male 

involvement which is same like several studies done 

before regarding epidemiology of type 2 DM. Prevalence 

is also higher in Muslim population compared to Hindu 

community , which actually reflects Muslim predominant 

patients seeking health care in this hospital. It shows 

average FBS level in recently diagnosed type 2 DM 

population is 141 mg/dl and 95% of the population falls 

within range of 131 mg/dl to 151 mg/dl which is quite 

higher than recent study from south India (Ghanashyam 

et al., 2008).
24 

This reflects higher level of abnormal 

metabolic status in this part of India which might pose 

more problem in controlling the blood sugar level as well 

as long term outcomes. The average PPBS in this 

population is 212 mg/dl with 95% of them in between 

196-228 mg/dl which is almost similar to previous study. 

Distribution of HbA1C shows 95% (2 SD) of population 

are within 8.02-8.96%, well above the good control 

(<7%) consistent with Vibha Uppal et al.
25 

Distribution of 

FT4 level is normal in maximum no of patients whereas 

that of FT3 is towards lower range of normal value. But 

TSH level is significantly abnormal reflecting underlying 

thyroid abnormality in maximum population, which in 

accordance with Celani et al.
26 

In our study we found a 

low T3 state with significantly increased fasting blood 

glucose, HbA1C. Low serum T3 may be due to reduced 

peripheral conversion of T4 to T3 via deiodination 

reaction. It is known that insulin, an anabolic hormone 

enhances the levels of FT4 while it suppresses the levels 

of T3 by inhibiting hepatic conversion of T4-T3. TRH 

synthesis decreases in diabetes mellitus and also there is 

loss of nocturnal TSH peak which is responsible for the 

occurrences of low thyroid hormone levels in some 

diabetics. In euthyroid individuals with diabetes mellitus, 
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the serum T3 levels, basal TSH levels and TSH response 

to Thyrotropin Releasing Hormone (TRH) all are 

strongly influenced by the glycemic status.
27

 

This study shows that 75% of diabetic population shows 

thyroid dysfunction which is much higher than several 

previous studies. 64.44% of them are hypothyroid and 

35.56% of them are hyperthyroid. Further analysis  shows 

33.33% patients show biochemical features of subclinical 

hypothyroidism (defined by no symptoms or clinical 

features of hypothyroidism but biochemically TSH level 

in the range of above 5 mIU/ml but below 10 mIU/ml 

with normal FT4 level), 15% of patients each for overt 

hypothyroidism ( either clinical features or biochemically 

TSH >10 mIU/ml or FT4 below normal), and subclinical 

hyperthyroidism (only biochemical low level of TSH 

<0.34 mIU/ml with normal FT4 level) and 11.667% 

patients show the features of clinical hyperthyroidism 

(clinical or FT4 level well above normal range along with 

low TSH). This study shows much higher rate of thyroid 

dysfunction compared to several previous studies like 

1.7% in  Ganz et al.,
28 

3.6% in  Hecht and Gershberg et 

al.,
29 

14.7% in Perros et al.,
30 

12.3% of Greek diabetic 

patients and 16% of Saudi diabetic patients and in 12.5% 

of type 2 diabetic patients in Jordan.
31 

However this study matches with recent study from south 

India, which has shown high prevalence of thyroid 

dysfunction in type 2 DM patients (21.9% of subclinical 

hypothyroidism and of 7.4% overt hypothyroidism.
32

 

A large multi-centered study on pediatric population from 

10 states in India has shown higher prevalence of 

subclinical hypothyroidism (31.2%).
33 

A very high 

prevalence has also been noted outside India, from 

Nigeria, Calabar (46.5%)
34 

(C. E. J. Udiong, et al.), 

51.6% (Pimenta et al).
35 

and same as from Middle East. 

Prevalence of subclinical hypothyroidism is commonest 

disorder in this study (33.33%) which is similar to study 

by Perez et al. 2011
36 

and many other previous studies 

like Smithson et al.,
37 

Suzuki et al.
38 

and Celani et al.
39

 

Anti TPO positivity has been found to be positive in 

18.33% of total population which is consistent with most 

other studies,
40 

22.22% in patients with thyroid 

dysfunction (most prevalent with subclinical 

hypothyroidism followed by overt hypothyroidism) and 

6.67% in euthyroid patients. These findings are also 

consistent with previous study reported by Whitehead et 

al., Perros et al.
41 

(13.4%) and Papazafiropoulou 

(12.3%).
42 

In our study very high prevalence of thyroid dysfunction 

may be because of only concentrating type 2 DM rather 

than thinking other diagnosis partly or misreporting by 

patients. Whatever it is, these significant percentages 

emphasize that the diabetic patients to be followed up 

with thyroid profile. The pathophysiology of thyroid 

dysfunction in diabetes is still unclear. The cause may be 

due to the complex interaction of common signalling 

pathways of insulin modulation and feedback mechanism 

of thyroid hormones. This study did not show any 

correlation between FBS and/or HbA1C levels and 

parameters of thyroid profile. This may suggests that 

absence or minimal role of blood sugar concentration in 

thyroid dysfunction. Diverse studies support a 

biologically plausible role for hypothyroidism increasing 

the risk of atherosclerotic cardiovascular diseases insulin 

resistance.
43 

Type 2 DM is an independent risk factor for 

atherosclerotic cardiovascular disease.
44 

So it is important 

to evaluate diabetic population regarding hypothyroidism 

whether clinical or sub-clinical, as one condition can 

worsen the other if left untreated by causing worsening 

control of diabetes mellitus and causing diverse 

complications. However it is not clear that treatment of 

subclinical hypothyroidism is associated with better 

outcomes or not still it is imperative to screen diabetic 

population regarding hypothyroidism for better outcomes 

in overt hypothyroidism as evident from recent Cochrane 

analysis. Current clinical guidelines recommendations are 

inconsistent in the detection of thyroid dysfunction in 

patients with T2DM. So further studies on large scale 

should be planned to evaluate the magnitude of the 

disorder. 

CONCLUSION 

This study, the first of its kind in Eastern India, showing 

high prevalence of abnormal thyroid hormone level 

higher than what is recorded in Europe and US but 

consistent with Africa. 

The high prevalence of abnormal thyroid hormone levels 

may be due to local environmental factors, high incidence 

of smoking or may be due to some genetic link. Further 

studies are necessary to elucidate the cause and the role 

of abnormal thyroid hormone levels in this population. 

Additional studies will be needed to determine how 

frequently thyroid function should be tested in the follow-

up of these patients based on the incidence rates. In our 

study Primary Hypothyroidism is highly prevalent in 

patients with T2DM .We recommend the thyroid profile 

as a routine test in all patients with T2DM in the initial 

diagnosis and follow up. 
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