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Abstract
Background: The thyroid hormone abnormalities are closely associated with diabetes. Undetected,
untreated thyroid dysfunction may impair diabetes control, its early detection. Hence, prompt treatment
among diabetics would be beneficial in achieving glycemic control, minimizing cardiovascular risk and
improving general well‑being. In this central Karnataka As the data on thyroid disorders in diabetics is
limited region, the present study was taken up to estimate the thyroid dysfunction in diabetic patients.
Aim: To estimate the thyroid dysfunction in diabetic patients.
Material and Methods: Hospital-based cross-sectional study was conducted after obtaining institutional
ethics committee clearance, at a tertiary care teaching hospital in Chitradurga, Karnataka, among 100
diagnosed cases of diabetes mellitus. Patients’ lipid, thyroid and diabetic profiles were estimated and
were then divided as hypothyroid, hyperthyroid, and euthyroid depending on the thyroid profiles.
Results: Out of 100 diabetic patients, 71% were euthyroid, 23% hypothyroid and 6% were hyperthyroid.
BMI, waist: hip ratio, TSH were significantly lower (22.3±1.8 Kg/mt2; 0.79±0.18), whereas T3 and T4
were significantly elevated among hyperthyroid patients compared to hypothyroid and euthyroid group.
Levels of FBS, total cholesterol, triglycerides, LDL cholesterol and HbA1c were significantly elevated
in hypothyroid patients. The mean levels of FBS, total cholesterol, triglycerides, LDL cholesterol and
HbA1c were significantly elevated in hypothyroid patients compared to euthyroid group.
Conclusion: Unidentified thyroid dysfunction could negatively impact diabetes and its complications
and may be one of the prime causes of poor management of type 2 DM. Therefore, there is a need for
routine assay of thyroid hormones in type 2 diabetic patients to improve the medical management as well
as to reduce the morbidity in them.
Keywords: Preeclampsia, lipoprotein (a), high sensitivity CRP, predictors of inflammation

Corresponding Author:
Dr. Basavaraj V Savadi
Associate Professor,
Department of Biochemistry,
Basaveshwara Medical College
& Hospital, Chitradurga,
Karnataka, India

Introduction
India, being the diabetic capital of the world has been facing a major challenge of managing
this metabolic disorder in the wake of COVID-19 pandemic. Diabetes is the most common
metabolic disorder, followed by thyroid dysfunction. The diabetogenic potential of COVID19 is a serious cause of concern and diabetic population is expected to rise from 171 million
in 2000 to >400 million in 2030. Prevalence of thyroid dysfunction varies between 7-13.4% in
general population and 10-24% in diabetic group [1-4].
Diabetes mellitus impairs the body metabolism by influencing thyroid function: at level of
hypothalamus (by thyroid stimulating hormone release- TSH) and peripheral tissues by
conversion of T4 to T3), leading to lower levels of triiodothyronine (T3) and low/normal or
high levels of thyroxin (T4). As insulin and thyroid hormones are intricately involved in
cellular metabolism, excess or deficit of either of them result in the functional derangement of
the other [5, 6]. There is an intricate biochemical interrelationship between insulin,
iodothyronine and metabolism of carbohydrates, proteins, and lipids [5-7].
There is an inverse relation between iodothyronines and insulin. Hyperthyroidism leads to
insulin resistance whereas hypothyroidism increases susceptibility to hypoglycaemia. Thus,
thyroid dysfunction may adversely affect diabetes control, thereby, accentuating burden of
health care system [5, 7].
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As the thyroid hormone abnormalities are closely associated
with diabetes, as the undetected, untreated thyroid
dysfunction may impair diabetes control, its early detection
and prompt treatment among diabetics would prove
beneficial in achieving glycaemic control, minimising
cardiovascular risk and improving general well-being [5-7].
As the data on thyroid disorders in diabetics is limited in this
central Karnataka region, the present study was taken up to
estimate the thyroid dysfunction in diabetic patients.

A total of 100 diabetic patients who fulfilled study criteria
participated in the study. The average age was 54.1 ± 6.0
years. A 60% participants were males and 40% females. 63%
had hypertension, 74% had dyslipidemia, and the average
body mass index (BMI) of these participants was 28.1 ±
3.9Kg /mt2. (Table 1) Out of 100 diabetic patients, 71% were
euthyroid, 14% had subclinical hypothyroidism and 9% had
overt hypothyroidism. But, subclinical hyperthyroidism in
our study was lesser at 4% and overt hyperthyroidism was 2%
only. (Table 1 and 2, Figure 1)

Material and Methods
This hospital-based cross-sectional study was conducted after
obtaining institutional ethics committee clearance, at a
tertiary care teaching hospital in Chitradurga, Karnataka,
from September 2020 to February 2021. The patients
suffering from diabetes mellitus for minimum of 6 months,
visiting the outpatient department of General Medicine were
included after explaining purpose of the study and obtaining
their informed consent. Patients were examined for presence
of diabetes mellitus according to ADA criteria for diagnosis
of diabetes mellitus [8]. The participants were then divided as
hypothyroid, hyperthyroid, and euthyroid depending on the
thyroid profiles. Patients suffering from chronic
inflammatory diseases and infections, liver disease, kidney
disease, heart failure, ascites, abdominal hernias, tumors,
complications of diabetes, previous history of thyroid
disorders and pregnant women were excluded from the study.
All the participant patients’ thorough clinical history and
examination details were noted in a preformed semistructured proforma, which included emphasis on symptoms
of hypothyroidism and hyperthyroidism, history of associated
illnesses such as coronary artery disease, hypertension, and
cerebrovascular accident as well as family history regarding
DM, thyroid disorders.
5 ml of overnight fasting venous blood sample was collected
from all the patients. Blood chemistry analysis was done by
Vitros 4600. And T3, T4, and TSH levels were analysed by
COBAS e411 by chemiluminescence method. Subclinical
hypothyroidism was defined as an elevated TSH level with
normal serum thyroid hormone levels. Hypothyroidism was
defined as an elevated TSH together with a decreased serum
thyroid hormone levels. Subclinical hyperthyroidism was
defined as a decreased TSH with normal thyroid hormone
levels and hyperthyroidism was defined as a decreased TSH
with elevated thyroid hormone levels [4].

Table 1: Socio-demographic and Clinical details of study
population
Parameters
Age in years (Mean ± SD)

Frequency (percentage) n (%)
54.1 ± 6.0 years
Sex
Male
60 (60%)
Female
40(40%)
BMI (Kg/mt2)
28.1 ± 3.9 Kg/mt2
Co-morbidities
Hypertension
63 (63%)
Dyslipidemia
74 (74%)
HBA1C level (%)
8.0 ± 1.9

Table 2: Distribution of diabetic patients according to type of
treatment and the thyroid status
Parameters

Number of cases N=100 (%)
Thyroid status
Euthyroid
71%
Subclinical hypothyroidism
14%
Hypothyroidism
9%
Subclinical hyperthyroidism
4%
Hyperthyroidism
2%

Statistical analysis
The data was compiled in Microsoft Excel 2010 spread-sheet
and statistical analysis was done using Statistical Package for
the Social Sciences (SPSS) Windows version 20. Descriptive
variables were expressed in percentages, continuous
variables expressed in mean and standard deviation. One way
ANOVA test was applied to analyse the levels of various
biochemical parameters such as lipid profile, HbA1c, FBS,
systolic and diastolic BP, among hypothyroid, hyperthyroid
and euthyroid subgroups. Associations with p-value of < 0.05
were considered to be statistically significant.
Results

Fig 1: Distribution of diabetic population according to thyroid
status

Figure 1 shows that a majority (71%) of the study diabetic
population were euthyroid. Table 2 shows that a 14% has
Subclinical hypothyroidism, 9% had Hypothyroidism.
Subclinical hyperthyroidism and Hyperthyroidism was
present among 4% and 2% patients respectively
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Table 3: Comparison of clinical and biochemical parameters between hypothyroid, hyperthyroid and euthyroid patients
Euthyroid cases(n=71) Mean Hypothyroid cases(n=23) Mean ± Hyperthyroid cases (n=6) Mean ±
± SD
SD
SD
Age in years
53.29 ± 6.3
53.9± 5.8
54.1 ± 6.8
Height (cms)
158.5 ± 7.7
162.2 ± 7.3
160.4 ± 5.7
Weight (Kg)
70.3 ± 6.5
68.0 ± 4.8
51.5 ± 5.4
BMI (Kg/mt2)
25.2 ± 3.8
28.9 ± 2.8
22.3±1.8
SBP (mmHg)
142.8 ± 11.2
140.7 ± 10.7
167.8±9.7
DBP (mmHg)
75.7 ± 8.1
74.6 ± 8.5
90.1±9.4
Waist to hip ratio
0.98 ± 0.01
0.98±0.06
0.79±0.18
T3 (ng/ml)
1.43 ± 0.33
0.36 ± 0.48
3.12 ± 0.46
T4 (µg/dl)
6.81 ± 0.18
2.31 ± 0.40
13.82± 0.32
TSH (µIU/ml)
2.58±1.07
13.9±2.9
0.20±0.15
Fasting Blood glucose
135.7 ± 74.1
230.3 ± 71.3
158.7 ± 32.6
HbA1c
5.9 ± 0.3
8.7 ± 0.8
6.6 ± 0.6
S cholesterol (mg/dl)
188.91 ± 29.8
201.92 ± 38.58
166.8 ± 12.35
Triglycerides (mg/dl)
201.17 ± 38.6
261.1 ± 47.8
158.3 ± 6.9
HDL (mg/dl)
46.1±2.7
39.68 ± 18.29
48.59 ± 13.24
LDL (mg/dl)
109.79 ± 38.5
117.44 ± 41.9
98.28 ± 10.28
*One way ANOVA test was applied
Parameters

Table 3 shows that the average BMI levels and waist to hip
ratio were significantly lower among hyperthyroid patients
(22.3±1.8 Kg/mt2; 0.79±0.18) compared to hypothyroid
patients (28.9 ± 2.8 Kg/mt2; 0.98±0.06) and euthyroid
patients (28.9 ± 2.8 Kg/mt2; 0.98 ± 0.01). The average
systolic and diastolic blood pressure levels were significantly
higher among hyperthyroid patients compared to euthyroid
and hypothyroid patients. (Table 3).
The average levels of T3 and T4 were significantly elevated
among hyperthyroid patients compared to hypothyroid and
euthyroid group, and the average levels of TSH were
significantly lesser among hyperthyroid group as compared
to the euthyroid and hypothyroid group. (Table 3).
Among the study population, the mean levels of FBS, total
cholesterol, triglycerides, LDL cholesterol and HbA1c were
significantly elevated in hypothyroid patients compared to
euthyroid group. Among the hyperthyroid patient group, the
levels of FBS and HbA1c were significantly elevated,
whereas, the levels of serum cholesterol and LDL cholesterol
were decreased and the TG and HDL levels were unchanged
(Table 3)

P
value
0.06
0.06
0.080
0.043
0.418
0.582
0.892
< 0.05
< 0.05
<0.01
<0.01
<0.01
<0.05
<0.05
<0.05
<0.05

metabolism is affected by decreased glucose production and
developing insulin resistance [7, 12-15].
In the present study, levels of TC and LDL were significantly
raised in hypothyroid diabetic patients compared to euthyroid
and hyperthyroid groups. TG levels were significantly higher
and HDL levels were significantly lesser among hypothyroid
group compared to euthyroid and hyperthyroid groups.
Thyroid hormones have a crucial role in lipid metabolism by
inducing HMG-CoA reductase, upregulating LDL receptors
and stimulating lipoprotein lipase (LPL). In hypothyroidism,
although there is decreased thyroid function that results in
reduced activity of HMG-CoA reductase, TC and LDL-C
levels are increased due to the decreased LDL-receptors’
activity, resulting in decreased catabolism of LDL and IDL
and decreased clearance of TG-rich lipoproteins due to
decrease in LPL activity [7, 13, 14].
Despite the increased activity of the HMG-CoA reductase,
levels of total cholesterol, LDL-C, ApoB and Lp (a) tend to
decrease in patients with clinical or subclinical
hyperthyroidism. This is due to increased LDL receptor gene
expression resulting in enhanced LDL receptor-mediated
catabolism of LDL particles [7, 13, 14]. Thyroid hormones
induce the HMG-CoA reductase, which is the first step in
cholesterol biosynthesis. Moreover, T3 up regulates LDL
receptors by controlling the LDL receptor gene activation.
This T3-mediated gene activation is done by the direct
binding of T3 to specific thyroid hormone responsive
elements (TREs). Thyroid hormones can influence HDL
metabolism by increasing cholesteryl ester transfer protein
(CETP) activity. In addition, thyroid hormones stimulate the
lipoprotein lipase (LPL). Although decreased thyroid
function is accompanied by reduced activity of HMG-CoA
reductase, TC and LDL-C levels are increased in patients
with overt hypothyroidism. This is due to the decreased LDLreceptors’ activity, resulting in decreased catabolism of LDL.
Also, a decrease in LPL activity is found in overt
hypothyroidism, decreasing the clearance of TG-rich
lipoproteins. Therefore, overt hypothyroid patients may also
present with elevated TG levels [7, 13, 14, 16]. Despite the
increased activity of the HMG-CoA reductase, levels of TC,
LDL-C, ApoB and Lp (a) tend to decrease in patients with
clinical or subclinical hyperthyroidism. This is due to
increased LDL receptor gene expression resulting in

Discussion
The spectrum of thyroid dysfunction among the diabetic
patients was analysed in the present study. A majority of 71%
were euthyroid, whereas 23% were hypothyroid (14%
Subclinical hypothyroidism, 9% Hypothyroidism) and 6%
hyperthyroid (2% overt and 4% subclinical hyperthyroidism).
Majority of diabetic patients also had comorbid conditions
such as hypertension (63%) and dyslipidaemia (74%). (Table
1, 2 Figure 1) The findings of the present study are consistent
with the study elsewhere [9-12].
In the present study, levels of FBS, HbA1c were found to be
significantly elevated in both hypo and hyperthyroidism
patients compared to euthyroid patients. (Table 3) Thyroid
hormones affect glucose metabolism via several mechanisms.
Hyperthyroidism has long been recognized to promote hyper
glycemia. During hyperthyroidism, the half-life of insulin is
reduced most likely secondary to an increased rate of
degradation and an enhanced release of biologically inactive
insulin precursors, also endogenous glucose production
increases mainly by up regulating GLUT2 receptors and
increased lipolysis which leads to stimulation of
gluconeogenesis. As for hypothyroidism, glucose
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enhanced LDL receptor-mediated catabolism of LDL
particles [7, 13-16].
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Conclusion
The study highlights the relationship between diabetes
mellitus and thyroid disorders. Unidentified thyroid
dysfunction could negatively impact diabetes and its
complications and may be one of the prime causes of poor
management of type 2 DM. Therefore, there is a need for
routine assay of thyroid hormones in type 2 diabetic patients
to improve the medical management as well as to reduce the
morbidity in them.
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