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ABSTRACT

This study investigates the effects of aerobic exercise and yoga on thyroid function and blood glucose levels in sedentary women with subclinical hypothyroidism.
Subclinical hypothyroidism, characterized by elevated Thyroid-Stimulating Hormone (TSH) levels with normal thyroid hormone levels, is associated with various
health risks, including cardiovascular disease and insulin resistance. This research aims to explore non-pharmacological interventions for managing the condition.
The study compares the impact of aerobic exercise, known for its metabolic benefits, with yoga, which offers a mind-body approach to health. Both interventions
are examined for their potential to improve thyroid function, regulate blood glucose levels, and enhance overall well-being in the target population. By focusing on
sedentary women, the research addresses a gap in the literature and contributes to understanding how lifestyle interventions can support thyroid health and metabolic
outcomes in this demographic.
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Introduction

Subclinical hypothyroidism, a condition where the thyroid gland is mildly underactive, affects a significant portion of the population, especially women.
It is characterized by elevated levels of Thyroid-Stimulating Hormone (TSH) with normal levels of thyroid hormones (T3 and T4). While it may not
present with the full spectrum of symptoms seen in overt hypothyroidism, subclinical hypothyroidism is not without its health risks. It is often linked to
fatigue, weight gain, and mood disturbances, which can severely impact quality of life. More concerning is the growing body of evidence suggesting that
subclinical hypothyroidism can contribute to cardiovascular disease, dyslipidaemia, and insulin resistance, all of which emphasize the need for timely
and effective management (SILLA PULIKAL JOSEPH, 2023). In the traditional medical approach, treatment for subclinical hypothyroidism remains a
topic of debate. While hormone replacement therapy is commonly recommended for overt hypothyroidism, the decision to initiate treatment for
subclinical cases often depends on the severity of symptoms and the patient’s risk factors (Weiss et al., 2008). However, a growing focus on holistic
health and lifestyle medicine has led to increased interest in non-pharmacological interventions, particularly among women who are more frequently
diagnosed with the condition. Two lifestyle interventions that have garnered attention in recent years are aerobic exercise and yoga. Aerobic exercise has
long been recognized for its positive impact on metabolic health. It enhances cardiovascular function, increases energy expenditure, and improves insulin
sensitivity, making it a cornerstone in the management of metabolic disorders such as obesity and type 2 diabetes (Aarathy, 2023). The potential benefits
of aerobic exercise on thyroid function are less well-documented, but studies have suggested that it may play a role in modulating thyroid hormone levels
and improving overall endocrine health. For sedentary women with subclinical hypothyroidism, incorporating aerobic exercise into their daily routine
could potentially improve thyroid function and reduce the associated risks of metabolic syndrome, particularly with respect to blood glucose regulation.

Yoga, on the other hand, offers a unique mind-body approach that goes beyond the physical benefits of exercise. Rooted in ancient practices, yoga
combines postures, breathing techniques, and meditation to promote physical and mental well-being. Specific yoga postures have been traditionally
associated with enhancing thyroid function, particularly poses that involve neck compression, which is thought to stimulate the thyroid gland. Moreover,
the stress-reducing benefits of yoga are particularly relevant in managing thyroid disorders, as chronic stress is known to exacerbate both thyroid and
metabolic issues. For women with subclinical hypothyroidism, yoga may not only help regulate thyroid function but also improve blood glucose control
by lowering stress hormones such as cortisol, which can disrupt metabolic processes (Aarathy, 2023).

Blood glucose regulation is a critical aspect of managing subclinical hypothyroidism. The thyroid gland plays a significant role in carbohydrate
metabolism, and even mild thyroid dysfunction can impair glucose tolerance and increase the risk of insulin resistance (Lankhaar et al., 2014). In sedentary
individuals, this risk is compounded by a lack of physical activity, making it imperative to explore interventions that can enhance both thyroid function
and blood glucose control. Aerobic exercise is well-established as a powerful tool for improving insulin sensitivity and lowering fasting blood glucose
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levels. Meanwhile, yoga’s ability to balance the endocrine system and reduce stress could complement these effects, creating a holistic approach to
managing both thyroid health and metabolic function (Weiss et al., 2008).

This research seeks to explore the comparative and complementary effects of aerobic exercise and yoga on thyroid function and blood glucose levels in
sedentary women with subclinical hypothyroidism. By focusing on this specific population, the study aims to fill a gap in the existing literature, where
there is limited research on how these two interventions can influence thyroid health and metabolic outcomes in women. Given the growing prevalence
of sedentary lifestyles and the rise of metabolic disorders globally, understanding how lifestyle interventions such as exercise and yoga can support
thyroid function and improve metabolic health is of great importance (Kumar & Khamgaokar, 2018). This study will also contribute to a broader
understanding of how non-pharmacological interventions can be integrated into the management of subclinical hypothyroidism, offering women
alternative strategies for improving their health and quality of life.

Impact of Aerobic Exercise on Thyroid Hormone Levels

Aerobic exercise plays a significant role in regulating metabolic processes and has shown potential in positively influencing thyroid hormone levels,
particularly in individuals with subclinical hypothyroidism. The thyroid gland is critical in maintaining metabolic balance through the production of
hormones like triiodothyronine (T3) and thyroxine (T4). In subclinical hypothyroidism, these hormone levels remain within the normal range, but
Thyroid-Stimulating Hormone (TSH) is elevated, indicating that the thyroid is struggling to meet the body's hormonal demands (Olson, 2017).

Research suggests that aerobic exercise may improve thyroid function by reducing TSH levels and potentially increasing the production of T3 and T4.
Regular aerobic activity enhances the overall metabolic rate, which may reduce the strain on the thyroid gland. Exercise stimulates the hypothalamus-
pituitary-thyroid axis, a key regulatory pathway that governs the release of thyroid hormones. This stimulation can lead to more efficient hormone
regulation, reducing the risk of progression from subclinical to overt hypothyroidism. In addition to its effects on thyroid hormones, aerobic exercise also
improves cardiovascular and metabolic health, which are often compromised in individuals with thyroid dysfunction (Bourey & Kaw, 2014). Increased
insulin sensitivity and better blood glucose control through aerobic exercise may indirectly alleviate some of the stress placed on the thyroid gland, further
improving hormonal balance. For sedentary women with subclinical hypothyroidism, the introduction of regular aerobic exercise offers a non-invasive
and accessible approach to managing their condition. By improving overall metabolic health and supporting thyroid function, aerobic exercise can serve
as an important lifestyle intervention to prevent the progression of thyroid-related metabolic disorders.

Yoga's Role in Regulating Thyroid Function

Yoga has emerged as a powerful complementary therapy for regulating thyroid function, especially in individuals with subclinical hypothyroidism.
Rooted in mind-body connection, yoga incorporates physical postures (asanas), breathing exercises (pranayama), and meditation, which together offer
holistic benefits for the endocrine system, particularly the thyroid gland. Certain yoga postures, such as Sarvangasana (Shoulder Stand) and Matsyasana
(Fish Pose), are believed to stimulate the thyroid by gently compressing and stretching the neck area, improving blood circulation to the thyroid gland
and enhancing its function. In subclinical hypothyroidism, where the thyroid’s capacity to produce hormones is mildly impaired, yoga may help optimize
hormonal regulation by improving the efficiency of the hypothalamus-pituitary-thyroid axis. Through this axis, the body regulates thyroid-stimulating
hormone (TSH) levels, and yoga's calming effects on the nervous system may support more balanced TSH production. Studies have shown that regular
yoga practice can lead to a reduction in TSH levels, suggesting improved thyroid function in individuals with hypothyroid tendencies (Bourey & Kaw,
2014).

Beyond its physical impact, yoga’s ability to reduce stress is crucial in managing thyroid dysfunction. Chronic stress can impair thyroid function by
increasing cortisol production, which can inhibit TSH release and disrupt the conversion of thyroid hormones. Yoga's focus on mindfulness, deep
breathing, and relaxation helps reduce cortisol levels, mitigating the negative impact of stress on thyroid health (Lipinski, 2020). This stress-relieving
aspect is especially beneficial for women, as they are more susceptible to thyroid disorders and stress-related health issues. Thus, incorporating yoga into
the lifestyle of sedentary women with subclinical hypothyroidism can provide a gentle, yet effective approach to improving thyroid function while also
enhancing mental well-being and overall metabolic health.

Comparative Analysis of Aerobic Exercise and Yoga

Both aerobic exercise and yoga have been studied for their potential benefits on thyroid function and metabolic health, but their mechanisms and overall
impact differ, offering unique advantages for individuals with subclinical hypothyroidism (Pano-Rodriguez et al., 2020). A comparative analysis of these
two interventions can highlight their respective strengths and help determine which may be more effective for improving thyroid function and blood
glucose levels in sedentary women. Aerobic exercise is known for its ability to enhance cardiovascular health, boost metabolism, and improve insulin
sensitivity. Through its impact on the hypothalamus-pituitary-thyroid axis, aerobic exercise can promote more efficient thyroid hormone regulation by
potentially lowering TSH levels and supporting the production of T3 and T4. Moreover, the increased energy expenditure from aerobic activity helps
improve body composition and insulin sensitivity, which is critical for managing the metabolic disturbances often seen in subclinical hypothyroidism.
Aerobic exercise also stimulates the release of endorphins, which can enhance mood and reduce fatigue—two common issues in individuals with thyroid
dysfunction (Pano-Rodriguez et al., 2020).
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Yoga, on the other hand, emphasizes a holistic approach to health by combining physical postures, breathing exercises, and meditation. Its benefits for
thyroid health extend beyond physical stimulation of the thyroid gland through specific postures like Sarvangasana (Nagalakshmi, 2011). Yoga is
particularly effective at reducing stress, which is known to negatively affect thyroid function by elevating cortisol levels. By promoting relaxation and
reducing stress, yoga can help improve thyroid hormone balance and support better blood glucose regulation indirectly. While aerobic exercise primarily
addresses metabolic and cardiovascular health, yoga offers a more integrated mind-body approach, making it particularly beneficial for reducing stress-
related thyroid dysfunction. A combination of both practices may provide the most comprehensive benefits for women with subclinical hypothyroidism,
improving both physical and hormonal health (Nagalakshmi, 2011).

Interplay between Thyroid Function and Blood Glucose Regulation

Thyroid function plays a critical role in maintaining metabolic balance, including the regulation of blood glucose levels. In individuals with subclinical
hypothyroidism, the mildly reduced activity of the thyroid gland can lead to subtle disruptions in glucose metabolism, contributing to insulin resistance
and impaired glucose tolerance (Rokni & Behrestaq, 2024). This interplay between thyroid hormones and blood glucose regulation becomes particularly
relevant in sedentary individuals, as a lack of physical activity further exacerbates these metabolic issues. Thyroid hormones, primarily triiodothyronine
(T3) and thyroxine (T4), influence how the body utilizes glucose by regulating insulin sensitivity and glucose uptake in cells. When thyroid function is
compromised, even at a subclinical level, these hormones may not effectively regulate carbohydrate metabolism, leading to higher blood glucose levels
(Lipinski, 2020). Over time, this can increase the risk of developing type 2 diabetes, especially in sedentary individuals with poor dietary and lifestyle
habits.

For women with subclinical hypothyroidism, managing blood glucose levels becomes essential in preventing the progression of metabolic disorders.
Aerobic exercise can significantly improve insulin sensitivity and lower fasting blood glucose levels by increasing energy expenditure and enhancing
glucose utilization in muscles (Rani et al., 2011). By stimulating thyroid function, aerobic exercise indirectly supports better glucose regulation, reducing
the risk of insulin resistance. Yoga also contributes to better glucose control, primarily through its stress-reducing effects. High cortisol levels, often a
result of chronic stress, can interfere with insulin sensitivity and lead to higher blood sugar levels. By lowering cortisol through relaxation techniques and
mindfulness, yoga helps maintain a more balanced endocrine system, supporting both thyroid function and glucose metabolism. Thus, the intricate
connection between thyroid health and blood glucose regulation underscores the importance of lifestyle interventions like aerobic exercise and yoga in
managing both aspects effectively in women with subclinical hypothyroidism (Rokni & Behrestaq, 2024).

Sedentary Lifestyle as a Risk Factor

A sedentary lifestyle is a major risk factor for a wide range of metabolic disorders, including subclinical hypothyroidism. Physical inactivity can lead to
poor metabolic health, weight gain, and hormonal imbalances, all of which can exacerbate thyroid dysfunction (Clifford et al., 2009). In sedentary women,
the lack of physical activity not only contributes to impaired thyroid function but also increases the risk of insulin resistance, poor blood glucose regulation,
and cardiovascular disease, creating a vicious cycle of worsening health. Subclinical hypothyroidism, characterized by elevated Thyroid-Stimulating
Hormone (TSH) levels with normal thyroid hormone (T3 and T4) levels, often goes unnoticed as it may not present overt symptoms. However, a sedentary
lifestyle can aggravate the condition by slowing down the metabolic processes regulated by the thyroid gland. Reduced physical activity decreases the
body’s demand for energy, leading to a slower metabolism and increased fat storage, which can further suppress thyroid activity. This reduced metabolism
also impacts blood glucose regulation, making sedentary individuals more prone to insulin resistance and higher fasting blood glucose levels (Hassan et
al., 2023).

Moreover, a sedentary lifestyle is associated with chronic stress, which can negatively affect the hypothalamus-pituitary-thyroid axis—the key regulatory
system for thyroid hormones. Elevated cortisol levels due to stress further inhibit thyroid function and impair insulin sensitivity, creating a double burden
for those with subclinical hypothyroidism. The adoption of regular physical activity, such as aerobic exercise and yoga, can help counter the negative
effects of a sedentary lifestyle. Exercise boosts metabolic rate, stimulates thyroid function, and improves insulin sensitivity, while yoga reduces stress
and promotes endocrine balance. For women with subclinical hypothyroidism, breaking the cycle of inactivity is crucial in managing thyroid health and
preventing further metabolic complications, such as diabetes and cardiovascular issues (Mottola & Wolfe, 2000).

Psychological Benefits of Aerobic Exercise and Yoga

Aerobic exercise and yoga offer significant psychological benefits, which are particularly relevant for women with subclinical hypothyroidism. This
condition is often associated with mood disturbances, anxiety, and feelings of fatigue, even in the absence of overt physical symptoms. By addressing
these psychological challenges, aerobic exercise and yoga can complement physiological improvements in thyroid function and blood glucose regulation.
Aerobic exercise is well-known for boosting mood and reducing symptoms of depression and anxiety (Lipinski, 2020). Physical activity stimulates the
release of endorphins, often called “feel-good” hormones, which help combat feelings of lethargy and low mood. Additionally, regular aerobic exercise
reduces levels of the stress hormone cortisol, which is often elevated in individuals with thyroid dysfunction. This reduction in cortisol not only alleviates
stress but also helps improve thyroid hormone balance, as chronic stress can exacerbate hypothyroidism symptoms. Aerobic exercise can also improve
sleep quality, another key factor in managing both physical and psychological well-being in women with subclinical hypothyroidism (Clifford et al.,
2009).
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Yoga, with its emphasis on mindfulness, breathing techniques, and relaxation, offers a holistic approach to psychological health. Its calming effects are
particularly beneficial in reducing stress and anxiety, which are common in individuals with thyroid disorders. Yoga practices like pranayama (breathing
exercises) and meditation reduce cortisol levels, promoting a state of relaxation and mental clarity. This, in turn, positively affects thyroid function, as
lower stress levels contribute to better hormonal regulation. Yoga also enhances body awareness and fosters a sense of control over one's health, helping
women cope more effectively with the emotional and psychological aspects of living with subclinical hypothyroidism. Together, aerobic exercise and
yoga not only improve physical health but also provide mental resilience, reducing the psychological burden of subclinical hypothyroidism while
supporting overall well-being (Mottola & Wolfe, 2000).

Conclusion

The examination of aerobic exercise and yoga as interventions for sedentary women with subclinical hypothyroidism reveals promising potential for
improving both thyroid function and blood glucose regulation. Aerobic exercise demonstrates the capacity to enhance metabolic rate, potentially reducing
TSH levels and supporting the production of thyroid hormones. Its benefits extend to improved cardiovascular health and insulin sensitivity, addressing
key risk factors associated with subclinical hypothyroidism. Yoga, with its holistic approach, offers unique benefits through stress reduction and specific
postures that may stimulate thyroid function. Its ability to lower cortisol levels and promote relaxation can indirectly support thyroid health and glucose
metabolism. The stress-reducing effects of yoga are particularly relevant for women, who are more susceptible to thyroid disorders and stress-related
health issues. The interplay between thyroid function and blood glucose regulation underscores the importance of addressing both aspects in managing
subclinical hypothyroidism. Both aerobic exercise and yoga show potential in improving insulin sensitivity and glucose control, albeit through different
mechanisms. Furthermore, the psychological benefits of these interventions, including improved mood, reduced anxiety, and enhanced overall well-
being, are significant factors in managing the condition holistically. This research highlights the potential of non-pharmacological approaches in managing
subclinical hypothyroidism. By incorporating aerobic exercise and yoga into their lifestyles, sedentary women with this condition may improve their
thyroid function, metabolic health, and quality of life. Future studies should focus on quantifying these effects and developing tailored programs that
combine both aerobic exercise and yoga to maximize benefits for this population (Burridge et al., 2022).
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