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ABSTRACT: Diabetes mellitus and thyroid gland abnormalities are interlinked and coexist
with influencing each other. Current study was planned and conducted to evaluate thyroid
status in patients with type-2 diabetics. The main aim of the study was to understand the
relationship between diabetes mellitus and thyroid abnormalities. Total 100 known diabetic
patients were studied, out of them 37 were males with the mean age 59.81 ± 12.8 years, and
63 females with average age of 55.31 ±11.10 years. 50 non-diabetic healthy subjects
included 13 males and 37 female of mean age 48.86 ± 12.9 and 48.86 ± 17.94 years
respectively selected as a control. All the patients were evaluated for thyroid profile (TSH,
FT3, and FT4) and diabetic profile (RBS and HbA1c) by using Cobas C-311 and Cobas E411 fully automated immunoassay analyzer. The observations were recorded. The result
showed that, out of 100 diabetic subjects 41.03% male and 58.97% female were faced with
euthyroid and the remaining 22% had thyroid dysfunctions. Hypothyroidism was more
common in females (78.97%) as compared to men (21.05%). The mean values for TSH,
FT3 and FT4 at (p> 0.05%) probability level shows statistically no significant difference.
The relationship between diabetes and thyroid abnormalities was significantly difference,
interdependency of these two conditions and evaluation of thyroid hormones status with
the diabetic profile in the early days of diabetes is recommended. This will induce the
management strategies of diabetes and can delay and avoid the progression of the
secondary complications in diabetic patients with uncontrolled diabetes.
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INTRODUCTION
Diabetes mellitus and the thyroid abnormalities are the two most prevalent endocrine disease
(Satyanarayana N., et al., 2014; Sharma et al., 2018). Diabetes is one the fastest growing
noncommunicable metabolic syndrome which is characterised by the increased blood glucose
level and mainly due to reduction of insulin secretion or suppression in insulin action (Nankar
et al., 2017). Accordance with evaluation of International Diabetes Federation (IDF) in 2015
the diabetic population was 415 million across the world and will be 642 million by 2040,
most of them (80%) live in developing countries with the highest number in China and on the
Indian subcontinent (Prabhakar, 2016).
Thyroid, largest endocrine organ located in neck region, consist of two right and left lateral
lobes associated with a narrow band of the thyroid tissue called Isthmus, it weighs about 2530gr, usually larger in men than women (Neupane et al., 2017) and store a large amount of
inactive hormones within extracellular follicles (Sharma et al., 2018)( Vyas, M. et al 2019).
4383

European Journal of Molecular & Clinical Medicine
ISSN 2515-8260

Volume 07, Issue 07, 2020

These hormones play a vital role in the regulation of glucose metabolism, hepatic lipid
cholesterol and mediate important physiological processes like growth and development
(Singh. et al., 2011).
Pathological condition of the thyroid gland are hypothyroidism and hyperthyroidism, in
hypothyroid condition the thyroid gland is unable to synthesize sufficient amount of T3 and
T4 hormones and this is one of the most well-known thyroid disorders in the adult individuals
(Vij., et al., 2012), on the other hand, in hyperthyroid condition the thyroid gland is more
active and synthesizes an excessive amount of both T3 and T4 hormones and this is the less
common type of thyroid disorder in this condition and it cause increases in rate of body
metabolism which result in rapid heart-beats and sudden weight loss (Aneetha P., et al.,
2015). Thyroid disorders increase with advancing age and its frequency is higher in women
than men, which may be associated with estrogen and progesterone,( Usman, B. et al. 2019)
there is a profound fundamental association between diabetes and thyroid dysfunction, both
mutually effect each other (Bharat et al., 2013), the pathophysiological basis of this
association is proved and a complex malfunction of chemical, genetic and secretory signaling
pathways has been suggested.( Prabhakar, P. K. et al, 2014)
The pancreatic function is influenced by diabetes and thyroid hormones in various ways
(Hage M. et al., 2011). The high amount of thyroid hormones decreases the insulin content of
the pancreas and this might be due to a decreased level of proinsulin at mRNA stage
(Chandel K. et al., 2016). Thyroid hormones and insulin are antagonists and both of them are
involved in cellular metabolism, an increase or decrease in any one of them can cause a
disturbance in the normal functions of the body (Aneetha P. et al., 2015). Diabetes mellitus
affects thyroid functions at two sites; first, the release of thyroid stimulating hormone (TSH),
controlled by the hypothalamus, poorly controlled diabetes results in an impaired response of
TSH to thyrotropin-releasing hormone (TRH) (Gurjeet Sing, et al., 2011), second T4
conversion to T3 which take place in the peripheral tissues. Diabetes is characterized by
hyperglycemia which causes reversibly decrease in the hepatic concentration and activity of
T4-5-deiodinase enzyme, decrease T3 serum concentration, increase the reverse T3 level and
normal, low or high level of T4 (Neupane et al., 2017). Moreover, diabetic medication such
as metformin has suppressing effect on TSH. Thyroid disorder causes poor glycemic control
and adversely affects diabetes.( Singh, A. P., et al. 2019) In hypothyroidism the synthesis
and secretion of insulin are suppressed, while in hyperthyroid condition to compensate the
increased degradation of insulin there would be an increase in insulin secretion (Nagaraju K,
et al., 2013) (Kaur, P.et al, 2018). Elevated concentration of free thyroid hormones in the
blood circulation cause hyperglycemia by upgrading the gastrointestinal assimilation of
glucose, increased insulin resistance more insulin degradation and stimulation of
glycogenolysis (Sing P., et al., 2014), this result in worsening glycemic control in diabetic
patients,( Bashary, R. et al. 2020) while decreased levels of thyroid hormones cause
susceptibility to hypoglycemia resulting in complicating the management of diabetes
(Aneetha P., et al., 2015; Sing P., et al., 2014). Evaluation of thyroid status in diabetic
patients not only help in early recognition and treatment of thyroid diseases but also play a
vital role in the better control of diabetes and complications (Sathish R and Mohan V., 2003;
Duntas LH., et al., 2011; Shah., et al. 2017).
MATERIALS AND METHODS
The focus of the present study were all Type II diabetes mellitus (DM) patients, who attended
the outpatient department (OPD) or admitted to wards of PIMS Punjab, India. All Type II
DM patients categorized in to two part based on their gender male and female. Total, 100
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known diabetic patients, 37 males with the average age of 59.81 ± 12.8 years, and 63 females
with average age of 55.31 ±11.10 years and 50 non-diabetic healthy subjects, 13 males with
mean age of 48.86 ± 12.9 years and 37 females with mean age 48.86 ± 17.94 years were
selected as a control.
“Known Type II diabetic patients of both sexes, irrespective of treatment with the age group
of 30-85 years were included, patients below 30 years and elderly adults beyond 85 years,
anemic patients, patients form ICU were not taken into consideration for the study.
Subsequently collected blood samples of all patients were scrutinized for HbA1c, RBS,
thyroid profile TSH, FT3, and FT4 level and diagnosis of diabetes mellitus, according to
American Diabetes Association (ADA) criteria, using Cobas e 411 fully automated
immunoassay analyzer on the bases of electrochemiluminescent technology, using ruthenium
complex and the measuring cell for thyroid profile HbA1c was estimated by Turbidimetric
Inhibition Immunoassay (TINIA) methods and Random blood sugar (RBS) by enzymatic
method with hexokinase using Cobas C 311 fully automated analyzer. All evaluations were
done in the laboratory of (PIMS). Any kind of elevation in the TSH associated with the
decrease in the serum thyroid hormone is considered as Subclinical hypothyroidism.”
RESULTS
The frequency and percentage of thyroid disorder in diabetic subjects were evaluated, out of
100 diabetic subjects studied (78%) were euthyroid and the remaining (22%) had thyroid
dysfunction. Among them, 19% was found to be having hypothyroidism and the rest 3% were
having hyperthyroidism. Hypothyroidism was more common (19%) as compared to
hyperthyroidism 3% in diabetic subjects (Table 1. figure 1).
Table1: Frequency and percentage of Thyroid disorders in diabetic patients
Thyroid Status Frequency Percentage Male
Female Male % Female %
78
78%
32
46
41.03
58.97
Euthyroid
19
19%
4
15
21.05
78.95
Hypothyroid
3%
1
2
33.33
66.67
Hyperthyroid 3
100
100 %
12.333 21
31.803
68.196
All Sample
The types and sex wise percentage of thyroid disorders in diabetic patients are shown in
Table 1. figure 2. out of 100 diabetic subjects studied 78 individuals were euthyroid and the
rest 22 had thyroid dysfunction and out of 78 individuals 32 (41.03%) were male with
euthyroid and 46 (58.97%) were female. Among 22 thyroids patients, 19 persons were found
to be having hypothyroidism and remaining 3 individuals were having hyperthyroidism.
Hypothyroidism was more common in female 15(78.97%) as compared to men 4 (21.05%).
Similarly, hyperthyroidism was also more common in women 2 (66.67%) compare to men
1(33.33%).
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Sex wise proportion of thyroid dysfunction in diabetic
Male
patients
Female
78.95 %
66.67 %

58.97 %
50

41.03 %

33.33 %
21.05 %

0

Euthyroid

Hyppthyroid

Hypethyroid

Figure 2: Sex wise distribution of thyroid dysfunction in diabetic subjects
The comparison of diabetic and thyroid profiles parameters in diabetic and non-diabetic
control subjects were done by using Independent sample t-test. The mean value of TSH in
diabetic patients were 2.87 ± 2.92 (uIU/ml), more as compared to non-diabetic healthy
subjects 2.08 ± 1.19(uIU/ml) and this difference was not statistically significant at (p>
0.05%) probability level. The mean value of FT3 in diabetic patients were less 3.87 ± 3.81
(pmol/l) as compared to non-diabetic healthy subjects 4.25 ±0.90 (pmol/l) and this difference
were not statistically significant at (p > 0.05%). The FT4 mean value in diabetic patients were
17.15 ± 8.98 (pmol/l), more than non-diabetic healthy individuals 16.35 ± 2.09 (pmol/l) and
this difference was not statistically significant at (p > 0.05%) (Table 2. figure 3). The mean
values of RBS in diabetic subjects (N=100) were found to be 218.95 ± 80.37 mg/dl, which is
higher as compared to non-diabetic healthy subjects (N =50), 103.14 ± 12.95 mg/dl and this
difference was statistically highly significant (p< 0.05%), Similarly, the mean value of
HbA1c in diabetic subjects were 9.13% ± 2.60, while in non-diabetic healthy subjects the
mean value of HbA1C were 5.26% ± 0.44 and this difference was statistically significant (p<
0.05%).
Table 2: Comparison of mean values ± SD of biochemical parameters in diabetic and Non
diabetic control subjects
Paramet
er
TSH
(uIU/ml)
FT3
(pmol/l)
FT4
(pmol/l)
RBS
(mg/dl)
HBA1c
(%)

Control
Std.
DM Group
Group
Tota Deviation
Mal Fema Mal Fema l
Contr
DM
e
le
e
le
ol
±2.9 0.169
37
13
37
63
150
2
±3.8
37
13
37
63
150
0.127
1
±8.9
37
13
37
63
150
0.296
8
±80. 1.831
37
13
37
63
150
37
37

13

37

63

150

±2.6
0

0.062

Std.
mean
DM
0.29
2
0.38
0
0.89
8
8.03
7
0.26
0

Error
Contro
l
0.169
0.127
0.296

p-values
0.066
NS
0.488
NS
0.535
NS

1.831

.000 SN

0.062

.000 SN
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Comparison of thyroid parameters in diabetic patients and control subjects
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Figure 3: Comparison of Thyroid Parameters in Diabetics and Control Subjects
Karl Pearson’s correlation between HbA1c and thyroid profile
The correlation between HbA1c and thyroid profile was found by Pearson’s correlation. The
HbA1c in diabetic patients were negatively correlated with TSH, the r-value was found to be
(-0.055) and the p-value was (0.585) which is greater than 0.05%. It shows a negative
correlation which is not significant. The HbA1c in diabetic patients were positively correlated
with FT3, the r-value was found to be (0.165) and the p-value was (0.101) which is greater
than 0.05, and the correlation was not significant.
The HbA1c in diabetic patients were negatively correlated with FT4, the r value was found to
be (-0.005) and the p value was (0.976) which is greater than 0.05% and the correlation was
not significant (Table 3: figure 4).
Karl Pearson’s correlation between RBS and thyroid profile
The RBS in diabetic patient was negatively correlated with TSH, the r value was found to be
(-0.017) and the p value was (0.868), which is greater than 0.05% and the correlation was not
significant. The RBS in diabetic patient was negatively correlated with FT3, the r value was
found to be (-0.132) and the p value was (0.0.361) it shows the correlation was not significant
(p>0.05%). The RBS in diabetic patient was positively correlated with TSH, the r value was
found to be (0.083) and the p value was (0.409) which is greater than 0.05% and the
correlation was non-significant at (p > 0.05%), (Table 3. figure 4).
Table 3: Pearson’s correlation between HbA1c and RBS with thyroid profile
Relationship
R-values p-values
Relationship R-values p-values
0.585NS
0.868NS
HbA1c vs TSH -0.055
RBS vs TSH -0.017
0.165
0.101NS
0.361NS
HbA1c vs FT3
RBS vs FT3 -0.132
-0.005
0.976NS
0.409NS
HbA1c vs FT4
RBS vs FT4 0.083
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Comparison of RBS and HbA1c in diabetics and controls
subjects subjects
218.95
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Figure 4: Comparison of RBS and HbA1c values in diabetic and control subjects.
DISCUSSION
Diabetic mellitus is an important health problem affecting major population worldwide
(Sharma A and Shavgotra VK., 2017). It is a global health anxiety and its incidences are
increasing (Deokar PG., et al., 2016). This study was conducted to evaluate the thyroid status
and to understand the association between thyroid disorders and diabetes mellitus in Type 2
DM patients that have been recruited at outpatient department of biochemistry, Punjab
Institute of Medical Sciences (PIMS), Jalandhar Punjab, India. The result showed an
increased level of serum TSH in diabetic patients as compared to nondiabetic control
subjects. Serum FT3 level was lower in diabetic patients than nondiabetic subjects but FT4
was comparatively high in diabetic patients than nondiabetic control. Similarly, in diabetic
subjects significantly increased level of RBS and HbA1c were observed as compared to nondiabetic control subjects. These observations were correlated with other study conducted by
(Islam S., et al., 2008).
Thyroid hormones levels may be altered by various medications that diabetic subjects used to
take. Insulin significantly induces the production of FT4 and suppresses the generation of
FT3 by halting the conversion of T4 to T3 in the liver and reduced TRH production in the
diabetics. Insulin influenced glycemic status, which modulates TRH and TSH level.
In our study, the overall prevalence of thyroid dysfunction among the diabetic patient was
22%, out of them, 19% was found to be having hypothyroid and 3% hyperthyroid the rest
78% of diabetic patients were found euthyroid. Hypothyroidism was more common in
women (15%) than men (4%), Similarly, hyperthyroidism was also common in women
compare to men. These results are agreed to the findings of (Uppal V., et al., 2013). The
occurrence of thyroid abnormality was found to be higher in female when compared to males;
78.95% vs 21.05% hypothyroidism and hyperthyroidism 66.67% vs 33.33%. Female
diabetics are more susceptible to thyroid disorder and they are at higher risk as compare to
male. These observations agree with the reports of (Khurana A., et al., 2016,
Papazafiropoulou, et al., 2010), their result has shown high prevalence of thyroid disorder in
females’ diabetics as compare to male diabetics.
Conclusion

4388

European Journal of Molecular & Clinical Medicine
ISSN 2515-8260

Volume 07, Issue 07, 2020

One of the important reason for the abnormal glycaemic control in diabetics are the thyroid
dysfunction. There is a critical need to reduce thyroid disorders in both diabetic and nondiabetic patients for their current and future diabetic risks by increasing their thyroid glance
health and making them more resilient to ill impact of thyroid disorder. The prevalence of
thyroid disease is more common in diabetics when compared to nondiabetics. In diabetic
patients, the thyroid function level changes and abnormal thyroid hormone level in the
diabetic patient causes poor management of diabetes, which is evidenced in some treated
diabetics. The association between diabetes and thyroid disorder was found to be significant.
By considering this association and interdependence of these two conditions, evaluation of
thyroid hormone level along with the diabetic profile in the early stage of diabetes and
avoiding consumption of fermentable carbohydrates, sedentary habits, obesity and high blood
pressure will not only help in the management of diabetes but it will delay and avoid the
progression of the secondary complications in diabetic patients, particularly those with
uncontrolled diabetes in addition, it will improve the quality of life and decrease morbidity
and mortality rate in diabetic patients. Therefore, the diabetic patient should be screened for
thyroid dysfunction as frequent as possible, preferably every year for T1DM and every five
years for T2DM.
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