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Abstract
This study was done to compare the hypothyroid status of type-2 diabetics with non-diabetics. Sixty subjects were included in
the study attending diabetic clinic / medicine opin Karpagam Faculty of Medical Sciences and Research hospital,
Coimbatore. Study subjects were divided into 2 groups. Group I consisted of 30 known diabetics (type-2) with fasting blood
glucose level more than 126 mg/dL, on treatment. Group II consisted of 30 healthy subjects with fasting blood glucose level
below 110 mg/dL. After getting informed consent, blood samples were collected for estimation of fasting blood glucose, TSH,
T3 and T4 level.50% of subjects in group I had hypothyroidism, of which, 23.3% had overt hypothyroidism and 26.7% had
subclinical hypothyroidism. No case of hyperthyroidism was reported in either group. Significantly higher levels of TSH were
seen in our study, when group I and group II subjects were compared (p value- 0.01). No significant correlation was seen
between fasting blood glucose levels and parameters of thyroid profile. Females had higher incidence of hypothyroidism
compared to males in diabetic group.
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Introduction
Diabetes mellitus is a common endocrine disorder worldwide. It is characterized by increase in blood glucose levels, either
due to insulin resistance, or, due to defective insulin secretion by pancreatic β-cells or both. Worldwide over 382 million
people were estimated to have diabetes in 2013 and by 2035 this number is expected to rise to 592 million. India has 65.1
million people with type 2 diabetes and it will increase to 109 million by 2030 [1].Sedentary life style, dietary modifications,
ethnicity, hypertension and obesity are the factors that have led to this increase in the incidence of diabetes mellitus,
especially in the 21st century.

The influence of other endocrine hormones like thyroidhormones on diabetes mellitus is documented [2].The first report
showing the prevalence of type-2 diabetes and hypothyroidism was published in 1979 [3]. Since then various studies have
been done all over the world that showed thyroid dysfunction among type 2 diabetes mellitus. Metab Al-Geffari et al in their
study found overall prevalence of hypothyroidism in diabetic subjects was 28.5% [4]. In another study done by R. Anil
Kumar et al, to find the prevalence of thyroid dysfunction among south Indian type 2 diabetes individuals, found thyroid
dysfunction to be present in 24% of diabetics compared to 13% of control, of which 12% had overt hypothyroidism and
0.75% had hyperthyroidism [5].

Thyroid hormones are insulin antagonists and both are involved in cellular metabolism. Excess or deficit of either one can
result in functional disarrangement of the other. Diabetes mellitus influence thyroid function at two sites, one at the level of
hypothalamic control of TSH release and the other at T4 to T3conversion. Increase in blood glucose causes reversible
reduction of the activity and hepatic concentration of 5-deiodinase enzyme. Low serum levels of T3, and,low, increased or
normal levels of T4 are seen with elevated serum TSH. While thyroid hormones regulate metabolism, diabetes can alter it
[5,6].

Researchers have found that one of the reasons for diabetic patients to have inadequate control on blood glucose levels might
be an underlying thyroid dysfunction, which if controlled might automatically facilitate the control of diabetes [7]. Only
clinical assessment might not be able to detect all the cases of thyroid dysfunctions since large percentage of thyroid
disorders are subclinical [8,9,10] which can only be diagnosed by biochemical assessment.

The present study was done to find out the thyroid status among type-2 diabetics and also to find the association between
hypothyroid and type-2 diabetes.
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Materials and Methods
A cross-sectional study was conducted in Karpagam Faculty of Medical Sciences and Research, Coimbatore consisting of
60subjects attending diabetic clinic / medicine op. Study subjects were divided into 2 groups. Group I consisted of 30 known
diabetics with fasting blood glucose level more than 126 mg/dL and postprandial blood glucose level more than 140 mg/dL,
on treatment. Group II consisted of 30 healthy subjects with fasting blood glucose level below 110 mg/dL. Male and female
in the age group 30- 50 yrs were included in the study. Those subjects with known thyroid disorders, history of other illness,
hyperlipedemia, other physical illness and physiological stress which induce alteration on the thyroid hormone were excluded
from the study. Informed consent of the subject was recorded in a preformat designed for the study. Approval from the
Institutional Ethical committee was taken.

4 ml of venous blood was collected from the entire subject in the study group. Two ml of blood was collected in fluoride vial
for estimation of blood glucose by glucose-oxidase peroxidase method in Transasia ERBA EM-360. Another 2 ml was
collected in plain vial for the measurement of serum TSH, T3 and T4 level by ELFA (Enzyme-linked fluorescent assay) in
Biomeniux-minividas.
Classification of thyroid disorder was on following criteria:

 Euthyroid when T3, T4 and TSH are in the normal range (0.72-2.02ng/mL, 4.3-12.5µg/dL, 0.4-4.2 µIU/mL).
 Overt hypothyroidism when TSH >4.2µIU/mL, T4< 4.3 µg/dL and T3<0.72 ng/mL
 Subclinical hypothyroidism whenT3 and T4are within normal range, but, TSH>4.2µIU/mL
 Hyperthyroidism when TSH<0.4 µIU/mL

Statistical analysis was done using SPSS 19.0. The results obtained are expressed as mean ± SD, and, p-Value <0.05
is taken as significant. Pearson’s correlation was used to correlate between fasting blood glucose (FBG) and thyroid
profile (T3, T4, TSH).

Results
A total of 60 subjects were included in the study attending diabetic clinic / medicine op, in Karpagam Faculty of Medical
Science & Research, Coimbatore. They were divided into 2 groups. Group I consisted of 30 known diabetics with fasting
blood glucose level more than 126 mg/dL and group II consisted of 30 healthy subjects with fasting blood glucose level
below 110 mg/dL. In group I, 33.3% of subjects were between 20-30 yrs, 26.6% of subjects were between 30-40 yrs and
40% of subjects were between 40-50 yrs of age. In group II, 26.6% of subjects were between 20-30 yrs, 20% of subjects were
between 30-40 yrs and 52% of subjects were between 40-50 yrs of age (Table 1). Mean age of the subjects were 45 ± 16.4 yrs
and 37.9 ±13.9 yrs in group I and group II respectively (Table 2).Group I comprised of 10% males and 90% of female
subjects. Group II comprised of 33.3% male and 66.7% of female subjects (Table 1).

Table 1: Baseline characteristics of study population in the study

Characteristic Group I(%) Group II (%)

AGE

20-30 yrs 33.3 26.6
30-40 yrs 26.6 20
40-50 yrs 40 52

SEX
Male 10 33.3

Female 90 66.7

Table 2: Mean age in years of subjects in group I and group II.
Groups Mean ± SD age in years
Group I 45.03±16.4
Group II 37.9±13.9

Table 3 shows mean ± SD of various laboratory parameters in group I and group II. Fasting blood glucose of group I
(157.9±42.2 mg/dl) was higher compared to group II (101 ± 11.4 mg/dL) (Fig 1). Free T3 levels were lower in group I
subjects (1.1 ± 0.4ng/ml) compared to group II subjects (1.3 ± 0.7 ng/ml) (p-value 0.17). Mean free T4levels were comparable
in both the groups (group I: 5.8 ± 2.4 µg/dL, group II: 5.8 ± 3 µg/dL) (p-value 0.96). Mean TSH for group I was significantly
high (6.9±8.6 µIL/ml) compared to group II (2.4±1.7 µIL/ml)(p-value 0.01).No significant correlation was seen between
FBG and free T3 (r=0.01, p-value 0.95), FBG and free T4 (r=-0.16, p-value 0.41), and, FBG and TSH (r=-0.006, p-value 0.97)
in group I subjects (Table 4).
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Fig 1: Fasting blood glucose level in group I and group II

Table 3: Comparison of parameters in group I & group II
Parameter Group I (N=30)

Mean ± SD
Group II (N=30)

Mean ± SD
p- Value

FBS 157.9±42.2 101 ± 11.4 0.00
Serum T3 1.1 ± 0.4 1.3 ± 0.7 0.17
Serum T4 5.8 ± 2.4 5.8 ± 3 0.96
Serum TSH 6.9±8.6 2.4±1.7 0.01*

(*p Value<0.05 is significant)

Table 4: Pearson’s correlation between FBG and thyroid profile in group I
Relationship between r- Values p- Value
FBG vs T3 0.01 0.95
FBG vs T4 -0.16 0.41
FBG vs TSH -0.006 0.97

Figure 2 shows the hypothyroid status in each group. In group I, out of 30 diabetic subjects, 15 (50%) subjects were
euthyroid and 15(50%) subjects were hypothyroid. In group II, out of 30 normal subjects, 26 (86.7%) subjects were euthyroid
and 4 (13.3%) subjects were hypothyroid.No case of hyperthyroidism was seen in either group. The prevalence of overt
hypothyroidism and subclinical hypothyroidism in group I was 23.3% and 26.7% respectively. The prevalence of overt
hypothyroidism and subclinical hypothyroidism in group II was 6.7% and 6.7% respectively (Fig 3).

Fig 2: Hypothyroid status of subjects in group I and group II.
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Fig 3: Prevalence of thyroid dysfunction in group I & II.

In group I, prevalence of hypothyroidism in male and female were 6.7% and 43.3%respectively (Fig 4). 20% of females and
3.3% of males had overt hypothyroidism, whereas, 23.3% of females and 3.3% of males had subclinical hypothyroidism in
group I. (Fig 5)

Fig 4: Gender wise prevalence of hypothyroidism in group I.

Fig 5: Hypothyroid status of male and female subjects in group I.
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Discussion
In the present study, among 30 diabetic subjects in group I investigated, 50% i.e., 15 subjects had hypothyroidism and among
30 non diabetic subjects in group II, only 13.3% i.e., 4 subjects had hypothyroidism. No case of hyperthyroidism was
reported in either group. This shows the high incidence of hypothyroidism in diabetics which is also supported by many
studies. Swamy et al in their study found the prevalence of hypothyroidism in diabetics was 12.06% [11].Papazafiropoulou
A. et al in another study found the prevalenceof hypothyroidism to be 13.4% [12]. The prevalence of overt hypothyroidism in
the present study was 23.3% and subclinical hypothyroidism was 26.7% among 30 diabetic subjects in group I. Gurjeet Singh
et al, in 2011 reported prevalence of hypothyrodism in 23.5% (15% subclinical and 8.75% overt hypothyroidism) among 80
type II diabetes patients studied [13]. Laloo Demitrost et al, in another study done in 202 type 2 diabetes patients from
Manipur reported 27.7% prevalence of hypothyroidism (16.3% subclinical and 11.4% overt hypothyroidism) and 3.5%
prevalence of hyperthyroidism [14].

In patients with diabetes, hypothyroidism may influence metabolic control through effects on glucose metabolism which
includes reduction in hepatic glucose output, gluconeogenesis and peripheral glucose utilization. Therefore, there is increase
susceptibility to hypoglycaemia thus complicating diabetes management [1,15,16]. Frequent hypoglycaemic episodes were
documented in patients with diabetes and subclinical hypothyroidism [1,17].

The abnormal thyroid hormone level may be due to various anti-diabetic drugs the diabetics were receiving. Oral
hypoglycemic agents like phenylthiourea suppress the level of FT4 and T4, and increase the level of TSH [18,19,20,21].
Insulin which is an anabolic hormone, inhibits hepatic conversion of T4 to T3, thus, increasing the levels of FT4 while
decreasing the levels of T3 [5,12,13].

The abnormal hormone level in diabetes may also be due to the presence of thyroid hormone binding inhibitor, which inhibits
extrathyroidal conversion of T4 toT3, and dysfunction hypothalamo-pituitary- thyroid axis. These situations would be
aggravated in poorly controlled diabetes on thyroid hormone concentration [18,24,25]. Celani et al in their study suggested
that subclinical hypothyroidism also result from hypothalamus-pituitary-thyroid axis disorders [24].

Significantly higher levels of TSH were seen in our study, when group I and group II subjects were compared (p value- 0.01).
Similar findings were reported in other studies [14,26,27]. No significant correlation was seen between fasting blood glucose
levels and parameters of thyroid profile. Further studies with glycated hemoglobin may be necessary to know the role of
glycaemic status leading to thyroid dysfunction.

In the present study, hypothyroid state was higher in females compared to males. In group I, subjects with diabetics, 20%
females had overt hypothyroidism compared to 3.3% of males and 23.3% of females had subclinical hypothyroidism
compared to 3.3% of males. Laloo Demitrost et al in their study observed 16.3% had subclinical hypothyroidism of which 10
were males and 23 were females, 11.4% had overt hypothyroidism of which, 6 were males and 17 were females [14]. Vikram
et al in another study done on 50 diabetic subjects, found 2 males and 2 females with primary or overt hypothyroidism and 3
males and 4 females with subclinical hypothyroidism [27].

Limitation of this study was the small sample size. Therefore, further study may be required to substantiate the findings.

Conclusion
In the present study, the prevalence of thyroid dysfunction was higher in group I subjects with type 2 diabetes mellitus, than,
that in group II consisting of healthy individuals. Also, more number of females wasfound to be hypothyroid, compared to
males in group I. Thus we found a close association between diabetes and thyroid dysfunction. Therefore, a routine assay of
thyroid hormone is necessary in all diabetic patients and especially those difficult to manage, so that adequate attention and
treatment can be provided.
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