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persistent symptoms despite achieving biochemical euthyroidism. This
systematic review evaluates the evidence on lifestyle interventions—
including structured exercise, dietary modification, yoga, stress
management, sleep optimization, and comprehensive lifestyle programs—
in individuals with hypothyroidism and subclinical hypothyroidism.
Electronic databases were reviewed for randomized controlled trials,
systematic reviews, and observational studies assessing lifestyle-related
outcomes. The findings indicate that lifestyle interventions significantly
improve quality of life, fatigue, sleep quality, anthropometric measures, and
metabolic parameters, with modest but clinically relevant effects on thyroid
hormone profiles. These interventions offer a safe, cost-effective, and
patient-centered adjunct to pharmacological therapy and support the
integration of lifestyle medicine into routine hypothyroidism management.
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INTRODUCTION (PRISMA Item 3: Rationale)
Hypothyroidism is a prevalent endocrine disorder
characterized by insufficient production of thyroid
hormones,  resulting in  widespread metabolic,
cardiovascular, and neuropsychological consequences.
The global prevalence of overt and subclinical
hypothyroidism is estimated to range between 4% and
10%, with a significantly higher prevalence among
women. Thyroid hormones play a pivotal role in
regulating basal metabolic rate, lipid metabolism,
thermogenesis, cardiovascular function, and
neurocognitive processes.

Levothyroxine replacement therapy is the standard
treatment and effectively normalizes serum thyroid-

stimulating hormone (TSH) levels in most patients.
However, evidence indicates that approximately 10-15%
of individuals continue to experience persistent
symptoms such as fatigue, weight gain, cognitive
impairment, mood disturbances, and reduced quality of
life despite achieving biochemical euthyroidism. This
discordance highlights the limitation of relying solely on
biochemical markers for disease assessment and
underscores the need for a more comprehensive
management approach.

Lifestyle-related factors—including physical inactivity,
poor dietary habits, inadequate sleep, and chronic
psychological stress—are increasingly recognized as
important modulators of endocrine function and
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metabolic health. Emerging evidence suggests that
lifestyle interventions may influence thyroid hormone
sensitivity,  peripheral ~ metabolism, inflammatory
pathways, and regulation of the hypothalamic—pituitary—
thyroid (HPT) axis. Therefore, this systematic review
aims to critically evaluate the role of lifestyle
interventions in the management of hypothyroidism and
subclinical hypothyroidism.

METHODS

Protocol and Registration (PRISMA Item 5)

This systematic review was conducted in accordance
with PRISMA guidelines for reporting systematic
reviews.

Eligibility Criteria (PRISMA Item 6)

Inclusion criteria

e Studies involving adults or children diagnosed with
hypothyroidism or subclinical hypothyroidism

e Randomized controlled trials, systematic reviews,
meta-analyses, and observational studies

e Studies evaluating lifestyle-based interventions
including exercise, diet, yoga, stress management,
sleep interventions, or comprehensive lifestyle
programs

e Studies reporting outcomes related to thyroid
function, metabolic parameters, sleep quality,
fatigue, or health-related quality of life

Exclusion criteria

e Studies involving pharmacological
alone

e Case reports without a primary focus on lifestyle
intervention

interventions

Information Sources and Search Strategy (PRISMA
Items 7 & 8)

Electronic databases were systematically searched for
peer-reviewed articles published in the English language
that evaluated lifestyle interventions in hypothyroidism.
Search terms included combinations of keywords related
to hypothyroidism, lifestyle intervention, exercise, diet,
yoga, stress management, sleep, and quality of life.
Reference lists of eligible articles were also screened to
identify additional relevant studies.

Study Selection (PRISMA Item 9)

Titles and abstracts were screened for relevance,
followed by full-text assessment of eligible articles.
Studies meeting the inclusion criteria were included in
the final qualitative synthesis.

Outcome Measures (PRISMA Item 10)
Primary outcomes
e Thyroid function parameters (TSH, T3, T4)

Secondary outcomes

e Body mass index and anthropometric measures
e Lipid profile and metabolic markers

e  Sleep quality

e Health-related quality of life

RESULTS

Study Selection (PRISMA Item 16)

A total of records were identified through database
searching. After removal of duplicates, titles and
abstracts were screened. Full-text articles were assessed
for eligibility, and studies meeting inclusion criteria were
included in the final synthesis.

Synthesis of Results (PRISMA Item 18)
Exercise-Based Interventions

Multiple randomized controlled trials demonstrated that
structured aerobic and combined exercise programs
significantly improved physical capacity, reduced
fatigue, and enhanced health-related quality of life in
individuals with hypothyroidism. Meta-analytic evidence
indicated that long-term exercise interventions (>8-—12
weeks) were associated with modest reductions in TSH
levels and improvements in circulating T4
concentrations. These effects are likely mediated through
enhanced peripheral thyroid hormone sensitivity,
improved mitochondrial efficiency, and favorable
metabolic adaptations.

Exercise interventions also resulted in improvements in
lipid metabolism, insulin sensitivity, and cardiovascular
fitness, addressing major comorbidities associated with
hypothyroidism.

Dietary and Nutritional Interventions

Dietary interventions emphasizing whole foods, adequate
intake of essential micronutrients such as iodine,
selenium, and iron, and reduced consumption of ultra-
processed foods consistently improved symptom burden,
fatigue, and metabolic parameters. Although changes in
thyroid hormone levels were inconsistent across studies,
improved nutritional status supported thyroid hormone
synthesis, transport, and cellular utilization.

These findings highlight the importance of dietary
modification in symptom management rather than
exclusive reliance on biochemical normalization.

Yoga and Mind-Body Interventions

Yoga-based interventions demonstrated beneficial effects
on thyroid function, body mass index, lipid profile, sleep
quality, and psychological well-being. Evidence from
systematic reviews and randomized controlled trials
reported reductions in TSH and improvements in T4
levels following structured yoga practice. Potential
mechanisms include autonomic nervous system
modulation, reduced cortisol secretion, and improved
regulation of the HPT axis.

Yoga also addressed psychological symptoms such as
stress, anxiety, and depression, which are commonly
reported in patients with hypothyroidism.
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Stress Management and Sleep Optimization

Chronic stress and sleep deprivation were found to
disrupt circadian rhythm and endocrine homeostasis.
Lifestyle interventions incorporating stress reduction
techniques, mindfulness practices, cognitive behavioral
strategies, and sleep hygiene education resulted in
significant improvements in sleep quality, fatigue, and
emotional well-being. Improved sleep quality may
indirectly enhance thyroid hormone regulation through
modulation of cortisol levels and metabolic efficiency.

Comprehensive Lifestyle Intervention Programs
Integrated  lifestyle programs combining dietary
modification, structured exercise, yoga, stress
management, and behavioral counseling demonstrated
the most consistent and clinically meaningful
improvements across multiple outcome domains. These
programs improved quality of life, body mass index,
lipid profile, sleep quality, and overall symptom burden,
supporting their role as effective adjunctive therapies in
hypothyroidism management.

DISCUSSION (PRISMA Item 23)

This systematic review provides comprehensive evidence
supporting lifestyle interventions as integral components
of hypothyroidism management. While levothyroxine
therapy corrects hormonal deficiency, it does not
adequately address metabolic dysfunction, psychological
distress, and lifestyle-related contributors to persistent
symptoms.

Exercise improves mitochondrial function, insulin
sensitivity, and inflammatory balance. Yoga and stress-
reduction techniques modulate neuroendocrine pathways

and autonomic tone, while dietary optimization supports
metabolic  health and micronutrient  sufficiency.
Collectively, these interventions target both physiological
and psychosocial aspects of hypothyroidism.

Notably, improvements in quality of life frequently
occurred independently of biochemical changes,
emphasizing the importance of patient-centered outcome
measures in clinical practice.

Clinical Significance

e Lifestyle interventions are safe, feasible, and cost-
effective adjuncts to pharmacological therapy

e They significantly improve fatigue, sleep quality,
metabolic health, and quality of life

e Integrated lifestyle programs may reduce long-term
cardiovascular risk

e Incorporation of lifestyle medicine into endocrine
practice can enhance patient satisfaction, adherence,
and holistic disease management

CONCLUSION (PRISMA Item 24)

Lifestyle interventions—including exercise, dietary
modification, yoga, stress management, and sleep
optimization—play a crucial role in the holistic
management of hypothyroidism. This systematic review
demonstrates that lifestyle-based strategies significantly
improve clinical outcomes, symptom burden, and quality
of life, with modest yet clinically meaningful effects on
thyroid hormone profiles. Integrating structured lifestyle
interventions with standard levothyroxine therapy
represents a comprehensive, patient-centred approach to
hypothyroidism management.

Tables and Charts: Lifestyle Interventions in Hypothyroidism
Table 1: Summary of Lifestyle Interventions Included in the Systematic Review.

Intervention Type Intervention Description

Key Outcomes Observed

Structured Exercise
weeks

Aerobic and combined aerobic—resistance
exercise performed 3-5 times/week for 8-16

Reduction in TSH, increase in T4,
improved physical fitness, reduced
fatigue

Dietary Modification

Whole-food-based diet with adequate iodine,
selenium, iron, reduced ultra-processed foods

Improved symptom burden, reduced
fatigue, improved metabolic health

Yoga and Mind-Body

Practices practiced for 8-12 weeks

Yoga asanas, pranayama, and meditation

Reduction in TSH, increase in T4,
decreased BMI, improved sleep and
mental health

Stress Management and
Sleep Optimization

Mindfulness techniques, cognitive behavioral
strategies, and sleep hygiene education

Improved sleep quality, reduced
fatigue, improved emotional well-being

Comprehensive Lifestyle
Programs

counselling

Integrated programs combining diet, exercise,
yoga, stress management, and behavioral

Improved quality of life, reduced BMI,
improved lipid profile, better sleep
quality
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Impact of Lifestyle Interventions on Outcome Domains
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Figure 1: Impact of Lifestyle Interventions on Outcome Domains.

Table 2: Effects of Lifestyle Interventions on Clinical and Biochemical Outcomes.

Outcome Domain Observed Effects of Lifestyle Interventions
. . Modest reduction in TSH and improvement in T4 levels, particularly with exercise
Thyroid Function and yoga
Anthropometric Measures Reduction in body mass index and body weight
Metabolic Parameters Improvement in lipid profile and insulin sensitivity
Sleep Quality Improved sleep duration, sleep efficiency, and subjective sleep quality

Significant improvement in fatigue, vitality, psychological well-being, and overall

Quality of Life health-related quality of life

Evidence Strength Across Lifestyle Interventions

Evidence Strength (Qualitative)
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Figure 2: Evidence Strength Across Lifestyle Intervention Modalities.
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