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ABSTRACT

Obesity, defined as having a body mass index (BMI) of 30 or higher, presents significant health risks and is
classified into three categories: Class 1 (30-34.9), Class II (35-39.9), and Class III (>40). This condition is
linked to numerous metabolic and endocrine disorders, particularly affecting thyroid function. Factors
contributing to obesity include genetics, poor diet, inactivity, and psychological influences, leading to severe
health issues like cardiovascular disease, type 2 diabetes, certain cancers, joint problems, and sleep apnea.
This review highlights the significant association between obesity and thyroid disorders, especially
hypothyroidism, studies show that individuals with obesity frequently exhibit higher TSH levels and an
increased risk of autoimmune thyroid diseases, such as Hashimoto's thyroiditis. The relationship between
obesity and thyroid health is bidirectional; while hypothyroidism may contribute to weight gain, obesity can
also negatively impact thyroid function. Several mechanisms have been proposed to explain these changes,
including adaptations to increase energy expenditure, hyperleptinemia, variations in deiodinase activity,
thyroid hormone resistance, chronic low-grade inflammation, and insulin resistance.

Though the clinical implications of these interactions remain unclear, evidence suggests that alterations in
thyroid function among obese individuals may exacerbate metabolic complications and contribute to the
development of thyroid diseases. Thus, effective management of obesity should encompass dietary changes,
regular exercise, and behavioral therapy, alongside preventive strategies that encourage healthier lifestyles.
A comprehensive approach is essential for tackling obesity and its related health challenges. Recent research
indicates that obesity can alter the thyroid gland's operation, often resulting in elevated thyrotropin (TSH)
levels and altered ratios of tritodothyronine (T3) to thyroxine (T4), albeit still within normal limits.

Keywords: obesity, metabolic, hypothyroidism, thyroiditis, autoimmune, hyperleptinemia, deiodinase,
thyrotropin, thyroxine, triiodothyronine.
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INTRODUCTION:

The thyroid gland plays a vital role in regulating
hormone balance, even when faced with
disruptions. It often compensates for these
challenges by increasing thyroid-stimulating
hormone (TSH) levels. In adults, the effectiveness
of this compensation can be assessed using
markers of thyroid hormone activity. However,
evaluating  thyroid function during fetal
development, infancy, and childhood is
significantly more complex. One of the most
critical processes influenced by thyroid hormones

is brain development, which is highly sensitive to
disruptions in thyroid hormone signaling.[1]

The proper timing and local activation of the active
thyroid hormone, tri-iodothyronine (T3), are
crucial for brain and sensory development. Any
disturbances during this critical period can be
subtle and difficult to detect, emphasizing the
importance of early identification of thyroid-
related issues.

Recent research has focused on detecting the
earliest signs of thyroid dysfunction caused by
environmental factors. The TSH assay is currently
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the most effective screening tool for identifying
both  hyperthyroidism and hypothyroidism,
particularly in outpatient settings, where it can help
detect even mild thyroid imbalances.

For conditions such as Graves’ disease, treatment
options include radioactive i1odine—now the
preferred approach—anti-thyroid medications, and,
less commonly, thyroidectomy. In cases of clinical
hypothyroidism, levothyroxine replacement
therapy remains the standard treatment, tailored to
each patient’s needs.

There is growing awareness of subclinical thyroid
disease, which often goes undiagnosed. Addressing
this issue requires a structured healthcare system
that includes regular follow-ups with a dedicated
physician, along with patient education and
engagement. This comprehensive approach ensures
timely diagnosis and effective management of
thyroid disorders.[2]

HISTORY OF THYROID DISORDERS
Thyroid issues are quite common, affecting an
estimated 1.5 billion people worldwide
Hypothyroidism is the most prevalent disorder,
while hyperthyroidism also poses a risk
Subclinical hypothyroidism is significant among
older adults, impacting up to 20% of those over 60.
Many endocrinologists recommend treatment for
subclinical hypothyroidism, even when symptoms
are subtle. [3]. These may include changes in lipid
levels, heart issues, gastrointestinal disturbances,
neuropsychiatric effects, reproductive challenges,
and a higher risk of goiter.
To improve recognition of this condition, it's
essential to educate both healthcare providers and
patients, leading to earlier diagnoses and better
management of thyroid health. [4]

TYPES OF THYROID DISEASES
Hyperthyroidism
Hypothyroidism

Goiter

Thyroid nodules

Thyroiditis

Thyroid cancer

Hashimoto’s thyroiditis
Congenital hypothyroidism

e Gl e
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SYMPTOMS OF THYROID DISORDERS

Hyperthyroidism

Common symptoms include:[5]

Not all

Nervousness, irritability

Rapid heartbeat, palpitations

Heat intolerance, sweating

Weight loss or gain

Tremors, muscle weakness

Sleep issues, mental disturbances

Vision problems, bulging eyes (Graves’
disease)

Thyroid enlargement

symptoms appear in every patient.

Hypothyroidism

Symptoms vary by severity and may include:[6]

Fatigue, weight gain

Dry skin, cold sensitivity

Hair loss, hoarseness

Memory issues, depression
Slow heart rate, myxedema
Heavy or irregular menstruation
High cholesterol

CAUSES OF THYROID DISORDERS

Hyper

thyroidism:

Graves’ Disease: Most common cause, an
autoimmune disorder.

Toxic Adenoma / Multinodular Goiter:
Overactive thyroid nodules.
Thyroiditis: Inflammation
temporary hyperthyroidism.
Excess Iodine: Can overstimulate hormone
production.

Pituitary Tumors: Rare, but can increase
TSH.

Medication Overuse: Taking too much
thyroid hormone.[7]

causing
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Hypothyroidism:

e Hashimoto’s Disease: Most common
cause, an autoimmune condition.
e Surgery or Radiation: Thyroid removal or

damage.

e lodine Deficiency: Insufficient iodine
intake.

e Medications: Lithium, interferon, or other
drugs.

e Pituitary or Hypothalamic Disorders:
Affect TSH production.[8]

PATHOLOGY OF THYROID DISORDERS

The thyroid gland, situated behind the larynx,
consists of two lobes and produces two key
hormones, thyroxine (T4) and triiodothyronine
(T3), which are essential for regulating metabolism
and energy use in the body.

The pituitary gland manages the release of these
hormones by secreting thyroid-stimulating
hormone (TSH), while the hypothalamus, located
just above the pituitary, releases thyrotropin-
releasing hormone (TRH) to stimulate TSH
production. This intricate feedback loop ensures
balance: when T4 and T3 levels decrease, TRH
signals the pituitary to release more TSH,
prompting the thyroid to produce more hormones.
Conversely, high levels of T4 and T3 suppress both
TRH and TSH. This system is vital for maintaining
overall health and energy regulation.[9]

THYROID CANCER

e Follicular Adenoma: A benign tumor that
typically appears as a single lesion in an
otherwise healthy thyroid, follicular adenomas
are  well-contained and don’t invade
surrounding tissues. These tumors generally
show either microfollicular or macrofollicular
growth patterns.[10]

e Follicular Carcinoma: This malignant tumor
originates in the thyroid’s follicular cells. It
differs from papillary thyroid carcinoma (PTC)
in that it lacks the specific nuclear features.
There are two types: encapsulated and
invasive.[11]
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e Benign Follicular Lesions: These hyperplastic
nodules commonly develop in nodular goiter
and can be partially or fully encapsulated.
They contain a combination of large and small
follicles.[12]

e Mixed Tumors: In rare cases, medullary
carcinomas can exhibit follicular structures due
to the growth or entrapment of nearby follicles,
which produce calcitonin.[13]

THE LINK BETWEEN AUTOIMMUNE
THYROID DISEASE AND BREAST CANCER
Breast cancer, which relies on hormones to grow,
has been associated with several thyroid disorders
in women. Some studies support this connection,
while others don’t find a clear link. Conditions
such as nodular hyperplasia, hyperthyroidism, and
thyroid cancer are sometimes seen in patients with
breast cancer.

Ongoing research into autoimmune thyroid
diseases (AITDs) is revealing interesting findings.
For example, some studies suggest that the
presence of thyroid peroxidase (TPO) antibodies
may be linked to better outcomes in breast cancer,
much like other prognostic factors such as lymph
node involvement and tumor size. Current research
aims to understand how common thyroid disorders
are in women with breast cancer compared to the
general population and to explore how this
relationship might influence treatment
decisions.[12]

T3 and Hyperandrogenism in Women
Imbalances in thyroid hormones can affect the
reproductive system in women. This study aims to
investigate how triijodothyronine (T3) might
influence hyperandrogenism, a condition often
associated with hormonal irregularities.

AUTOIMMUNE THYROID DISEASE (AITD)
Autoimmune thyroid diseases (AITDs), including
Graves' disease and Hashimoto's thyroiditis, occur
when the immune system mistakenly attacks the
thyroid gland. These disorders are influenced by
both genetic predispositions and environmental
factors.
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Genetic Factors:

Around 70% to 80% of the risk for developing
AITD comes from genetic factors. Key genes that
contribute include:[14]

e HLA-DR3: Often found in individuals with
Graves' disease.

e CTLA-4: Associated with an increased risk
of both Graves' and Hashimoto's thyroiditis.

e (CD40: Commonly expressed in AITD.

e PTPN22: Linked to several autoimmune
diseases.

e Thyroglobulin (Tg) and TSH receptor
(TSHR): These genes also contribute to
susceptibility.

Environmental Triggers:
Certain environmental factors can trigger the
development of AITD, such as:

e Dietary Iodine: The amount of iodine
consumed can impact thyroid health.

e Hormonal Changes: Changes in hormone
levels during puberty or pregnancy can
increase the risk.

e Stress and Infections: Stress and
infections may provoke autoimmune
reactions.

e Medications: Certain drugs, like lithium,
have been linked to the onset of AITD.

THYROID DISORDERS AND PREGNANCY
Thyroid disorders can have a significant impact on
both the mother and the baby during pregnancy, so
careful management is crucial.[15]
Hypothyroidism

e Risks: If hypothyroidism is not treated, it
can cause serious complications, including:

o Maternal Issues: Increased risk of high
blood pressure, preeclampsia, anemia, and
postpartum hemorrhage. In severe cases, it
can result in miscarriage or stillbirth.

o Fetal Issues: Hypothyroidism can affect
brain development and cognitive function
in the baby. Even mild hypothyroidism can
have long-term effects, but these can
usually be prevented with thyroid hormone
replacement therapy. Monitoring TSH
levels regularly is essential to ensure the
baby’s safety. Additionally, thyroid
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antibodies may increase the risk of
miscarriage.

Hyperthyroidism

e Management: Treating hyperthyroidism
during pregnancy requires a collaborative
approach  between obstetricians  and
endocrinologists. ~ Key  considerations
include:[16]

e Treatment: Antithyroid medications like
propylthiouracil are typically preferred
over methimazole. Radioactive iodine is
avoided due to the risk of harming the
fetus.

e Monitoring: Regular monitoring is
necessary to adjust treatment throughout
the pregnancy.

e Surgery: If surgery is needed, it’s
generally safest to perform it in the second
trimester.

e Educating patients about their condition
and potential risks is essential to ensure
effective communication with healthcare
providers.

THYROID HEALTH AND BREAST CANCER
Thyroid Autoimmunity and Breast Cancer:
Research suggests that women with autoimmune
thyroid conditions, especially those with elevated
thyroid peroxidase antibodies (TPOAbs), may have
a higher risk of developing breast cancer.
However, some studies indicate that having these
antibodies might actually correlate with better
survival rates for breast cancer patients. This
paradox highlights the complexity of the immune
system and its potential impact on cancer
outcomes.[12]

Thyroid Hormones and Breast Cancer Risk:
Thyroid hormones, such as tritodothyronine (T3)
and thyroxine (T4), may influence breast cancer
risk. Some studies suggest that higher levels of
these hormones could promote tumor growth,
while lower levels, commonly seen in
hypothyroidism, might be associated with a lower
risk of breast cancer. This relationship underscores
the importance of maintaining balanced thyroid
function for overall health.[13]
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DIAGNOSING THYROID DISORDERS
A thorough diagnosis of thyroid disorders requires
a detailed medical history and physical exam. Key
components of the exam include:
e Weight and Blood Pressure: To assess
overall health.
¢ Pulse and Heart Rhythm: To check for
irregularities.
e Thyroid Examination: To evaluate the
size, texture, and blood flow of the thyroid.
e Neuromuscular Assessment: To test
muscle strength and reflexes.
e Eye Exam: To check for signs of
exophthalmos or other eye-related issues.
e Skin Exam: To identify any skin changes
or lesions.
e Cardiovascular Check: To evaluate heart
health.
e Lymphatic Exam: To check for swelling
or tenderness in lymph nodes or the spleen.
These assessments provide a comprehensive view
of the patient’s health and help identify any issues
that may require further investigation.

TREATMENT AND MANAGEMENT OF
GRAVES' DISEASE
Graves' disease can be managed with three main
treatment options, each with its own set of benefits
and risks:[16]
1. Surgical Treatment
Surgery may be considered for children or
individuals with large or nodular goiters.
While it can be effective, it does carry some
risks, such as potential damage to the
parathyroid glands or vocal cords. It’s
essential that the surgery be performed by
an experienced thyroid surgeon to minimize
these risks.

2. Antithyroid Medications

Medications such as methimazole and
propylthiouracil have been widely used
since the 1940s to manage hyperthyroidism
and help achieve remission. However,
remission rates can vary, and relapse is
common, particularly in those with mild
hyperthyroidism or smaller goiters.
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3. Radioactive Iodine Therapy

Radioactive iodine is a well-established and
effective treatment for hyperthyroidism.
However, most patients will develop
hypothyroidism over time, requiring
lifelong thyroid hormone replacement.
Although there’s some hesitancy to use this
treatment for those of childbearing age,
studies show it does not harm fertility,
cause birth defects, or increase cancer risk.
After treatment, thyroid hormone levels
need to be carefully monitored and
adjusted, as the patient’s thyroid function
shifts from normal to hypothyroid.

PATIENT CARE IN THYROID DISORDERS
When Graves' disease is diagnosed, it’s crucial to
take the time to fully explain the condition and
treatment options to the patient so they can actively
participate in their care decisions.

For those opting for radioactive iodine therapy, a
thorough explanation of the process, along with
informed consent, is required. Before treatment,
thyroid uptake tests determine the right dosage, and
a thyroid scan can help distinguish between
Graves' disease and toxic nodular goiter, which
may require a different iodine dose.

Beta-blockers may be used to control symptoms
like rapid heart rate before the main treatment.
Follow-up visits are necessary to monitor progress,
starting around 4-6 weeks after treatment. Most
patients will develop hypothyroidism within three
months, and thyroid hormone replacement can
begin shortly thereafter. Once stabilized, patients
can switch to less frequent visits, typically every 3-
6 months, with adjustments as needed.[18]

OBESITY

Obesity is defined as having an excessive amount
of body fat, and it can lead to a range of serious
health problems. It is commonly measured using
Body Mass Index (BMI), where a score of 30 or
higher indicates obesity. While BMI is a helpful
tool, obesity rates have risen dramatically over the
past two decades, especially in developing
countries.[22]

TYPES OF OBESITY
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e Class I (BMI 30-34.9): Mild obesity, with
some associated health risks.

e Class IT (BMI 35-39.9): Moderate obesity,
linked to greater health risks.

e Class III (BMI 2>40): Severe obesity,
associated with the highest risks for serious
health complications.[21]

CAUSES OF OBESITY
Obesity can result from several factors, including:
e Genetics: A family history of obesity may
increase the likelihood of developing it.
e Diet: High-calorie foods can contribute to
weight gain.
e Physical Inactivity: Lack of exercise can
reduce calorie burning.
¢ Emotional Factors: Stress and emotional
eating may play a role in weight gain.

HEALTH RISKS OF OBESITY
Obesity is linked to numerous health problems,
including:[23]

e Hormonal Imbalances: Can affect appetite
and metabolism.

e Heart Disease: Increases the risk of
cardiovascular issues.

e Type 2 Diabetes: More common in those
with obesity.

e Certain Cancers: Including breast and
colon cancers.

e Joint Pain: Extra weight puts stress on
joints.

e Sleep Apnea: Obesity can lead to fat
around the neck, which may obstruct
breathing during sleep.

e Liver Disease: Increased risk of fatty liver
disease.

OBESITY AND THYROID AUTOIMMUNITY
Obesity has been found to have a significant
impact on thyroid health. A systematic review of
22 studies indicates that obesity increases the risk
of hypothyroidism, including overt and subclinical
hypothyroidism. Additionally, obesity is linked to
Hashimoto's thyroiditis, an autoimmune thyroid
disorder. Interestingly, there is no significant link
between obesity and Graves' disease. The
inflammation that often accompanies obesity may
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play a role in triggering autoimmune thyroid
conditions, emphasizing the need to address
obesity to prevent thyroid issues.[26]

OBESITY, DIABETES,
FUNCTION

A study comparing thyroid function in obese,
diabetic patients with healthy individuals found
that TSH (thyroid-stimulating hormone) and FT4
(free thyroxine) levels were significantly higher in
overweight and obese individuals. However, TSH
levels were positively associated with obesity and
insulin resistance, indicating that higher body
weight may lead to elevated TSH. On the other
hand, FT4 levels were lower with increasing
obesity. Interestingly, patients with diabetes who
were on metformin showed lower TSH levels,
suggesting that the medication might help regulate
thyroid hormones. These findings highlight the
influence of obesity and metabolic factors, such as
insulin resistance, on thyroid function.[29]

AND THYROID

OBESITY, DIABETES,
CANCER RISK

Research examining the connection between
obesity, type 2 diabetes, and thyroid cancer has
found an increase in thyroid cancer rates in the
U.S., especially among women. Alongside this
rise, obesity rates have also increased. The study
revealed a strong link between obesity and
differentiated thyroid cancer (DTC), while type 2
diabetes was also associated, though to a lesser
degree. These findings suggest that obesity and
metabolic conditions may increase the risk of
developing thyroid cancer, underscoring the
importance of managing obesity and related health
issues.[30]

AND THYROID

DISCUSSION

Obesity contributes to insulin resistance, leading to
high blood glucose and chronic inflammation,
which further strain the heart. It also raises TSH
levels, correlating with body mass index (BMI) and
insulin resistance. Mental health conditions like
depression and anxiety often accompany thyroid
dysfunction and obesity, worsening insulin
resistance and cardiovascular health. Thyroid
function, obesity, insulin resistance, and mental

ISSN : 2581-7175

©IJSRED: All Rights are Reserved

Page 1176



International Journal of Scientific Research and Engineering Development-— Volume 8 Issue 1, Jan-Feb 2025

health create a complex interplay that heightens
cardiac risks. Thyroid hormones regulate heart rate,
cholesterol, and blood pressure. Hypothyroidism
increases LDL cholesterol and plaque buildup,
while hyperthyroidism raises heart rate and blood
pressure, increasing arrhythmia risk. Obesity drives
insulin resistance, high blood glucose, and
inflammation, straining the heart and raising TSH.
Addressing these interconnections is essential for
reducing cardiac risks and improving long-term
health outcomes.

CONCLUSION

The link between obesity and thyroid health is
significant. Obesity increases the risk of
hypothyroidism and autoimmune conditions like
Hashimoto's thyroiditis, often resulting in higher
thyroid-stimulating hormone (TSH) levels. This
relationship is bidirectional: hypothyroidism can
lead to weight gain, and obesity can affect thyroid
function. Research shows that people with obesity
often have higher levels of thyroid-stimulating
hormone (TSH) and are more likely to have
thyroid-related issues. This relationship works both
ways: while hypothyroidism can lead to weight
gain, being obese can also affect how the thyroid
functions. Managing obesity effectively is crucial
and should involve a holistic approach that
includes dietary changes, regular exercise, and
behavioral support, along with monitoring thyroid
function.

Preventing obesity is essential not just for overall
health but also for maintaining thyroid health and
reducing the risk of related complications. By
addressing both obesity and thyroid dysfunction
together, we can improve health outcomes and
enhance the quality of life for those affected.
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