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ABSTRACT

Thyroid hormones are essential regulators of carbohydrate metabolism,
and their imbalance may disproportionately affect individuals with type
2 diabetes mellitus (T2DM). This study aimed to assess the profile of
thyroid function among T2DM patients attending a tertiary care hospital
in Hazaribagh, with the goal of identifying potential hormonal
disturbances that could influence diabetic management. A total of 100
patients diagnosed with T2DM were selected from various clinical
departments-Medicine, Obstetrics & Gynecology, and Surgery-at SBMC
,Hazaribagh. Participants were enrolled regardless of age or gender, and
informal consent was obtained prior to inclusion. Fasting and
postprandial blood glucose levels were determined using the Glucose
Oxidase-Peroxidase (GOD-POD) method. Serum levels of triiodothyronine
(T3), thyroxine (T4), and thyroid-stimulating hormone (TSH) were
evaluated using the Enzyme-Linked Immunosorbent Assay (ELISA)
technique. Additional data were collected on socio-demographic
variables, duration of diabetes, and anthropometric measurements.
Waisthip ratio (WHR) was computed, and statistical analyses-including
means, standard deviations, and chi-square tests—were performed to
compare findings across groups. Of the 100 T2DM patients analyzed, a
majority exhibited normal thyroid function. However, approximately
one-fifth showed subclinical abnormalities, such as euthyroid sick
syndrome, subclinical hyperthyroidism, and subclinical hypothyroidism.
The WHR was notably higher among those with diabetes. No participants
showed signs of overt thyroid dysfunction. A mild upward trend in TSH
levels was observed with longer diabetes duration, though this was not
statistically significant. This study highlights the importance of evaluating
thyroid function in patients with diabetes, even in the absence of overt
symptoms. Identifying subclinical thyroid issues could support better
glycemic control and help mitigate the risk of long-term complications.
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INTRODUCTION

Diabetes mellitus (DM) is a complex metabolic
disorder marked by disturbances in the metabolism of
carbohydrates, fats, and proteins. These disruptions
primarily arise due to insufficient production or
ineffective utilization of insulin-a hormone essential for
regulating glucose, lipid, and amino acid metabolism.
DM can lead to both acute and chronic complications,
often resulting in significant illness and increased
mortality risk. According to estimates from the
International Diabetes Federation (IDF),
approximately 463 million adults were living with
diabetes globally in 2019, and this number is expected
to rise to 700 million by 2045™.

The thyroid gland, another critical endocrine
organ, also plays a vital role in the regulation of
metabolism. Its hormones-triiodothyronine (T3) and
thyroxine (T4)-influence carbohydrate metabolism and
insulin dynamics. In people with diabetes, particularly
those with type 2 diabetes mellitus (T2DM),
disturbances in thyroid function are not uncommon.
These hormones are intricately linked to the body's
metabolic processes, and alterationsin one system can
directly influence the function of the other?,

T2DM may impact thyroid function by affecting
thyroid-stimulating hormone (TSH) secretion from the
pituitary, altering the peripheral conversion of T4 to
T3, or through the direct effect of hyperinsulinemia on
thyroid tissue. In turn, thyroid dysfunction may worsen
glycemic control and contribute to complications in
diabeticindividuals'. The association between thyroid
disorders and diabetes has been observed since the
late 1970s", and a number of studies have since
reported a higher prevalence of thyroid abnormalities
in T2DM patients compared to non-diabetic
individuals®®.

Assessing thyroid function is essential not only for
diagnosing thyroid disorders but also for monitoring
treatment outcomes. Standard thyroid profile tests
typically include serum measurements of TSH, free or
total T3, and free or total T4. The reliability of these
assays has improved significantly with the advent of
fourth-generation immunoassay technologies™.

Diabetes mellitus, being one of the most common
endocrine disorders worldwide, contributes heavily to
global health burdens due to its complications. Its
rising prevalence-particularly in developing countries-
is largely driven by rapid urbanization, lifestyle
changes, and economic growth®. Chronic
hyperglycemia, a hallmark of diabetes, may also
negatively influence thyroid function, making
coexisting thyroid disease a significant clinical concern
in diabetic populations.

Although autoimmune thyroid disorders are more
frequently seen in type 1 diabetes, type 2 diabetes
patients are not immune to thyroid dysfunction. Given

the systemic nature of diabetes and its effect on
multiple organ systems, including the thyroid gland,
evaluating thyroid functionin T2DM patients becomes
clinically relevant.

Despite extensive literature on this subject, there
is limited data from our region regarding thyroid
dysfunction in diabetics. Hence, the present study was
undertaken at Shaheed Nirmal Mahto Medical
College (SBMC), Hazaribag, as a hospital-based,
prospective, cross-sectional analysis, aiming to identify
the spectrum of thyroid function profiles among
patients with T2DM attending diabetic outpatient
services at our institution. The study employed
GOD-POD method for blood glucose estimation and
ELISA for measuring serum T3, T4, and TSH levels, thus
ensuring reliable diagnostic output using standard
biochemical methods.

MATERIALS AND METHODS

This hospital-based, descriptive cross-sectional
study was conducted at Sheikh Bhikari Medical College
(SBMC), Hazaribag, a tertiary care teaching hospital
located in Jharkhand, India.

Ethical Considerations: Approval was obtained from
the Institutional Ethics Committee prior to initiating
the study. Informal verbal consent was taken from all
participating patients after explaining the purpose and
nature of the research.

Study Population and Sampling: A total of 100 patients
with diagnosed type 2 diabetes mellitus (T2DM) were
selected for this study, regardless of their age or sex.
These individuals were recruited from various clinical
departments including Medicine, Obstetrics &
Gynecology, and Surgery.

Inclusion Criteria:

e  Patients with clinically diagnosed T2DM

e  Fasting plasma glucose level = 7 mmol/L on their
most recent two clinical visits

¢ No history of thyroid disease or thyroid surgery

e No exposure to neck irradiation

e Provided informed consent to participate

Exclusion Criteria:

e  Pregnant women

e Patients already on thyroid-related medications

e Those with diagnosed thyroid disorders

e Individuals with prior thyroid surgery or radiation
exposure

e  Critically ill or non-consenting individuals

Clinical and Anthropometric Assessment: Each
participant underwent a structured interview using a
pretested questionnaire to collect demographic and
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clinical information such as age, education level,
occupation, and diabetes duration.

Physical Measurements Included:

e Body weight (measured using a calibrated digital
scale)

e Height (using a portable stadiometer)

e Body Mass Index (BMI) was computed as weight
(kg) divided by height squared (m?)

Underweight: < 18.5 kg/m?o Normal: 18.5-24.9 kg/m?

Overweight: 25-29.9 kg/m? o Obese: = 30 kg/m? e

Waist circumference (WC) was measured midway

between the xiphisternum and umbilicus

e Hip circumference (HC) was measured at the level
of the greater trochanters

e  Waist-Hip Ratio (WHR) was calculated as WC
divided by HC

Blood pressure (BP) was recorded using a standard
mercury sphygmomanometer. A BP reading below
130/80 mmHg was considered normal.

Biochemical Analysis: Blood samples were collected in
the morning following overnight fasting, coinciding
with the patients’ regular outpatient appointments.

e Fastingand postprandial blood glucose levels were
measured using the Glucose Oxidase-Peroxidase
(GOD-POD) method.

e Thyroid function tests (T3, T4, TSH) were
performed using the Enzyme-Linked
Immunosorbent Assay (ELISA) technique. The tests
were conducted using a second-generation
automated immunoanalyzer (CLIA-based ELISA
platform).

The laboratory adhered to quality control
standards, and all assays were run in accordance with
manufacturerinstructions. The detection limits were as
follows:

e TSH:0.0062 plU/mL
e fT3:0.742 pg/mL
e fT4:0.28 ng/dL

Serum samples were centrifuged at 3000 rpm for
5 minutes and stored at -20°C until further analysis.
Interpretation of Thyroid Function Test (TFT) Results
Thyroid hormone profiles were categorized based on
standard biochemical criteria™®*":
e  Euthyroid: Normal levels of TSH, fT3, and fT4
e  Primary hyperthyroidism: Elevated fT3 and/or fT4
with suppressed TSH
e Subclinical hyperthyroidism: Normal fT3 and fT4
with low TSH
e  Primary hypothyroidism: Low fT3 and/or fT4 with
elevated TSH

e Subclinical hypothyroidism: Normal fT3 and fT4
with elevated TSH

e Euthyroid Sick Syndrome (ESS): Normal or low fT3
and/or fT4 in presence of abnormal TSH in the
context of non-thyroidal illness

Statistical Analysis: All data were analyzed using

Statistical Package for Social Sciences (SPSS) version 20.

e Continuous variables (e.g., age, BMI, WHR) were
expressed as mean * standard deviation.

¢ Independent t-tests and one-way ANOVA were
used to assess mean differences between groups.

e  Categorical variables (e.g., gender, education)
were analyzed using Chi-square tests, with Yates'
correction where necessary. A p-value < 0.05 was
considered statistically significant.

RESULTS AND DISCUSSIONS

In this hospital-based cross-sectional study
conducted at SBMC, Hazaribagh, a total of 100 patients
with type 2 diabetes mellitus (T2DM) were enrolled.
Among these, 78 participants completed the full
evaluation, comprising 56 diabetic patients and 22
non-diabeticindividuals serving as controls. The gender
distribution showed a higher proportion of females
(51) compared to males (27), with 67.9% of diabetic
females and 59.1% of non-diabetic females,
respectively, reflecting a trend consistent with
gender-based prevalence noted in earlier
epidemiological studies'®.

Socio-demographically, 43.6% of the participants
were educated up to the tertiary level or higher,
while 37.2% were engaged in skilled or professional
occupations, and around 70% of participants were
married-characteristics similar to those seen in rural
and semi urban Indian populations with access to
tertiary healthcare™®..

Clinically, patients with T2DM were generally older
than the control group, although this difference was
not statistically significant. The waist-hip ratio (WHR)
among diabetics was 0.92 + 0.05, which was
significantly higher than that of the non-diabetics (0.88
+ 0.06), indicating a greater central obesity risk factor
among diabetics, consistent with metabolic syndrome
profiles®®?.

Thyroid pattern T2DM%

Euthyroid 78.6
Euthyroid sicksyndrome 8.9
Subclinical Hyperthyroid 7.1
Subclinical Hyperthyroid 5.4

There was no significant difference in body mass index
(BMI) between the two groups. However, systolic and
diastolic blood pressure readings were significantly
higher among diabetic patients (136.48 +21.55/78.46
+ 11.6 mmHg) compared to non-diabetic individuals
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(116.36 £ 11.77 / 71.36 £ 6.21 mmHpg), reinforcing the
well-documented link between diabetes and
hypertension>*®.,

In terms of thyroid function, 78.6% of the
diabetic patients were found to have euthyroid
profiles, while 21.4% showed abnormal thyroid
function patterns, including:

e  Euthyroid Sick Syndrome (ESS): 8.9%
e Subclinical Hyperthyroidism: 7.1%
e Subclinical Hypothyroidism: 5.4%

No patient from the diabetic group exhibited overt
hypothyroidism or hyperthyroidism, aligning with
similar findings from previous regional studies™*°.
Among the nondiabetic participants, only 4.5% showed
abnormal thyroid profiles, all being subclinical
hyperthyroid cases.

In the overall population, 13 participants (both
diabetic and non-diabetic) exhibited abnormal thyroid
profiles, evenly distributed between males and
females. In the diabetic group, there was no
statistically significant difference between males and
females in the prevalence of thyroid dysfunction.

Furthermore, more than half (53.6%) of the T2DM
patients had been diagnosed less than five years ago.
Atrend was observed where TSH levels increased with
the duration of diabetes, while fT3 levels decreased,
although  neither trend reached statistical
significance. This pattern suggests a possible
progressive decline in thyroid conversion function
with  prolonged hyperglycemia  exposure, as
previously reported™**°.

In this hospital-based study conducted at SBMC,
Hazaribagh, thyroid-stimulating hormone (TSH) levels
and thyroid hormone profiles among individuals with
type 2 diabetes mellitus (T2DM) showed no statistically
significant differences when compared to non-diabetic
individuals (NDM). However, TSH levels were generally
higherinthe T2DM group. This observation aligns with
the findings of Udiong et al., who reported similar TSH
values among diabetic patients in Calabar, Nigeria, and
noted that the difference from controls was not
significant™”. A comparable result was also
documented by Islam et al. in Southeast Asia,
where no substantial variation in TSH levels between
diabetics and non-diabetics was detected™.

Thyroid hormones play a crucial role in regulating
metabolism and are known to act in opposition to
insulin. In diabetes, a decline in the secretion of
thyrotropin-releasing hormone (TRH) may contribute
to the observed lower levels of circulating thyroid
hormones. This is consistent with our finding that
thyroid hormone levels tended to be lower in diabetic
patients despite being within reference limits™*.

In the current study, 21.4% of diabetic patients
exhibited thyroid dysfunction. This is somewhat lower

than the 29.7% prevalence reported by Ghazali and
Abbiyesuku in Ibadan™, but higher than the 12.4%
reported in Enugu by Ogbonna and Ezeani™. Our
nondiabetic control group had a 4.5% prevalence of
thyroid dysfunction, similar to the 2.8% reported
among controls in Ibadan™. These variations across
studies could be attributed to sample size, population
differences, or methodology.

Additional studies outside Nigeria have also
demonstrated a wide range of thyroid dysfunction
prevalence in T2DM patients. For instance, studies in
northeast India reported a 30% prevalence among
diabetic individuals"™®, while similar trends were
observed in Greece (12.3%), Saudi Arabia (16%), and
Jordan (12.5%)%. These variations may reflect
demographic diversity, sample sizes, and differencesin
screening criteria.

In our analysis of 100 diabetic patients at SBMC,
we included individuals who met glycemic control
criteria (fasting glucose =7 mmol/L), based on both the
current and prior clinic visit. The spectrum of thyroid
abnormalities identified included euthyroid sick
syndrome (8.9%), subclinical hyperthyroidism (7.1%),
and subclinical hypothyroidism (5.4%), with no cases of
overt thyroid disease. The majority of diabetic patients
(78.6%) had normal thyroid function.

Similar thyroid function patterns have been
documented in previous studies, where alterations in
thyroid hormone levels—though often subclinical-were
common among T2DM patients™” ™. Subclinical
hypothyroidism was observed more frequently than
subclinical hyperthyroidism in various investigations,
reinforcing the importance of routine screening for
both conditions in diabetic populations®?®2*.

It is worth noting that many of our diabetic
patients were on oral hypoglycemic agents, particularly
metformin and sulfonylureas. Metformin, in
particular, has been associated with reduced TSH
levels without corresponding changes in fT3 or fT4
concentrations in both treated and untreated
hypothyroid patients. These effects have been
documented in several studies®?” and may partly
explain our observation of higher TSH in the diabetic
group despite mean levels remaining within reference

range.
The interplay between hyperglycemia and thyroid
hormone synthesis, peripheral conversion, and

hypothalamic-pituitary axis regulation could also
contribute to subtle changes in thyroid function seen
in diabetics®®*. TSH response to TRH is often
diminished in poorly controlled diabetes, and nocturnal
TSH peaks are frequently blunted or absent.

In our study, over 50% of the T2DM patients had
a disease duration of less than five years, and we did
not find a statistically significant association between
diabetes duration and thyroid dysfunction. However,
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TSH levels showed a mild upward trend with increasing
disease duration. While similar findings have been
reported in other studies®*?, Ogbonna and Ezeani™
suggested that having diabetes for more than five
years may increase the risk of developing thyroid
dysfunction. This has also been echoed by studies that
associate prolonged diabetes duration with higher
rates of thyroid abnormalities®*>,

The average blood pressure recorded in the
diabetic group was 136.5 mmHg systolic and 78.5
mmHg diastolic, significantly higher than the
116.4/71.4 mmHg noted in the nondiabetic group. This
trend aligns with reports by Zimmet et al. and other
studies linking T2DM with increased hypertension
risk®®,

From a socio-demographic perspective, our study
population had a higher proportion of females among
both diabetic and non-diabetic groups-a pattern
observed in other similar studies”**"*®. This supports
evidence suggesting that diabetes and central obesity
tend to be more prevalent in females®**".

Most diabetic patients in our rural setting were
unemployed or unskilled workers, a reflection of the
agrarian nature of the community. The presence of a
tertiary medical facility may account for the inclusion
of some professional or skilled workers in the sample.
Educational status was evenly distributed across the
groups, with no significant trends, although prior
studies have shown that socioeconomic status (SES)
significantly affects the risk, progression, and outcomes
of diabetes"™.

SESisamultidimensional construct encompassing
factors such as education, income, occupation,
geographic location, debt level, and financial
liabilities. Each factor plays a role in shaping disease
vulnerability and access to care™***”, Although there is
ongoing  debate about whether diabetes
disproportionately affects those with low SES, the
influence of economic and educational disparities on
diabetes prevalence is well-established“®*”. A study
conducted in Thailand found that low educational
attainment and other SES markers were significantly
associated with diabetes risk*®.

CONCLUSION

This hospital-based study emphasizes the need for
routine thyroid screening among diabetic patients.
Though overt thyroid disease was absent, subclinical
dysfunction was relatively common, and may influence
glycemic regulation. Identifying thyroid abnormalities
early can improve metabolic control, reduce
cardiovascular risks, and enhance patient outcomes.
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