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Abstract: Thyroid dysfunction during pregnancy not only affects the health of pregnant 

women, but also may have a negative impact on the development of the fetus. This article 

comprehensively analyzed the existing review literature, analyzed the performance and 

potential mechanism of sleep disorders in thyroid dysfunction, and further explored the 

correlation between thyroid dysfunction and sleep disorders during pregnancy. In order to 

provide a more comprehensive health management plan for pregnant women, it is 

emphasized that the relationship between thyroid dysfunction and sleep disorders should 

be comprehensively considered when making treatment plans for patients with thyroid 

dysfunction or sleep disorders during pregnancy. 

1. Introduction 

During pregnancy, women undergo a series of significant physiological changes, including 

fluctuations in hormone levels, adjustments in respiratory function, enhanced cardiovascular system 

adaptability, and the gradual onset of fetal movement. Additionally, due to the development and 

enlargement of the uterus, pregnant women often experience frequent urination. These factors 

collectively contribute to the deterioration of sleep quality in many pregnant women. Research 

indicates that sleep issues in pregnant women are more pronounced compared to the general 

population, manifesting as poor sleep quality, difficulty falling asleep, insomnia, sleep-disordered 

breathing, and restless legs syndrome (RLS), among others. Notably, thyroid dysfunction during 

pregnancy, such as hyperthyroidism (hyperthyroidism) or hypothyroidism (hypothyroidism), not 

only directly contributes to these sleep problems but can also exacerbate their severity. Thyroid 

dysfunction affects the nervous system's excitability, interferes with temperature regulation, and 

influences metabolic functions, thereby significantly impacting the sleep quality and structure of 

pregnant women. Hyperthyroidism often leads to a significantly increased metabolic rate, rapid heart 

rate, and elevated body temperature, which can directly interfere with the process of falling asleep 

and cause nighttime awakenings. Hypothyroidism, characterized by decreased metabolic function, 

often triggers extreme fatigue and excessive sleepiness, and may be closely linked to emotional 

disorders such as depression and anxiety, which in turn further affect sleep quality. Quality sleep 

during pregnancy is not only crucial for the mother's health but also plays a vital role in the normal 

development of the fetus. Existing studies suggest that sleep disturbances may be associated with 
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various pregnancy complications, such as gestational hypertension, gestational diabetes, preterm 

birth, large-for-gestational-age infants, and perinatal mortality. These findings further highlight the 

importance of exploring the relationship between thyroid dysfunction and sleep disturbances during 

pregnancy. 

This review comprehensively analyzes existing literature to deeply investigate the inherent 

relationship and potential mechanisms between thyroid dysfunction and sleep disturbances during 

pregnancy, covering the manifestations of sleep problems, the regulatory role of thyroid hormones, 

and related physiological and psychological factors. The article aims to provide scientific reference 

for clinical practice, helping healthcare professionals better understand and manage 

pregnancy-related health issues. By optimizing diagnostic and treatment plans as well as health 

management measures, this will not only improve the sleep quality of pregnant women but also 

promote the overall health of both mother and baby, laying the foundation for reducing 

pregnancy-related complications. 

2. Thyroid Dysfunction during Pregnancy  

The pregnancy period is a time of dramatic physiological changes and increased demands on the 

female body, during which thyroid function plays a crucial role in maternal health and fetal 

development. The main hormones secreted by the thyroid gland are thyroxine (T4) and 

triiodothyronine (T3), which are essential in maintaining body temperature, regulating metabolism, 

promoting digestion, maintaining heart rate, and supporting normal respiratory function. Thyroid 

hormones influence the body's basal metabolic rate, significantly affecting the energy expenditure, 

nutrient absorption, and fetal development of the mother. In the early stages of pregnancy, the fetus's 

thyroid function is not fully developed and is entirely dependent on the thyroid hormones provided by 

the mother. The adequacy of maternal thyroid hormones directly impacts the development of the fetal 

nervous system, particularly the brain. Studies have shown that thyroid dysfunction during pregnancy, 

especially hypothyroidism or abnormal thyroid hormone levels, can lead to a range of serious 

pregnancy complications, such as gestational hypertension, miscarriage, preterm birth, and may even 

cause fetal neurodevelopmental disorders, affecting the development of intelligence and motor skills. 

Thyroid dysfunction during pregnancy not only affects the metabolic regulation of the mother but 

also has an impact on cardiovascular function. For example, hypothyroidism may cause the pregnant 

woman to experience symptoms such as slow heart rate and low blood pressure, increasing 

cardiovascular strain and potentially leading to severe health problems such as heart failure. On the 

other hand, hyperthyroidism may lead to symptoms such as high blood pressure and rapid heart rate, 

increasing the risk of preterm birth. More seriously, maternal thyroid dysfunction may also affect the 

placenta's blood flow and the nutrient exchange between the mother and fetus, impacting fetal growth 

and development. Pregnant women with hypothyroidism may experience slowed metabolism, which 

leads to inadequate nutritional support for the fetus, increasing the risk of fetal growth restriction, 

preterm birth, and low birth weight. Hyperthyroidism may interfere with placental blood flow, 

hindering the fetus from receiving sufficient oxygen and nutrients, potentially causing fetal hypoxia, 

fetal distress, and even stillbirth. In addition, thyroid dysfunction may disrupt the immune system, 

increasing the risk of gestational diabetes and other endocrine-related diseases. Common thyroid 

diseases such as Hashimoto's thyroiditis and Graves' disease can also occur during pregnancy. 

Hashimoto's thyroiditis is an autoimmune disease that typically presents with hypothyroidism, 

potentially leading to symptoms such as fatigue, constipation, weight gain, and depression in the 

mother. Graves' disease, on the other hand, is another common thyroid condition that usually presents 

with hyperthyroidism, with symptoms such as palpitations, anxiety, weight loss, and increased 

sweating in the pregnant woman. 
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Since sleep disturbances are not the only symptom of thyroid dysfunction during pregnancy, the 

relationship between thyroid dysfunction and sleep disorders in pregnant women is not yet fully 

understood. However, given the critical importance of proper thyroid function and sleep for maternal 

health, it is essential to begin early monitoring of thyroid hormone levels during pregnancy. This can 

effectively prevent the adverse effects of thyroid dysfunction on both maternal and fetal health, 

ensuring the safety of both mother and baby and promoting healthy fetal development. Particularly 

when developing treatment plans for pregnant women with thyroid dysfunction or sleep disturbances, 

it is important to consider the relationship between the two, as this approach often provides more 

comprehensive health management for the expectant mother. 

3. Sleep Disorders during Pregnancy  

Pregnancy-related sleep disorders generally refer to disturbances in sleep quality and excessive 

daytime sleepiness during pregnancy, which typically resolve after delivery. Sleep disorders are very 

common among pregnant women and have a broad range of effects. For pregnant women, good sleep 

is not only crucial for their own health but also has a profound impact on the normal development of 

the fetus. Adequate sleep helps pregnant women maintain good immune function, increase physical 

strength, and alleviate discomfort during pregnancy, ensuring the health of both mother and baby. 

Some healthy women with no prior sleep quality issues may experience significant changes in their 

sleep patterns during pregnancy. These changes can manifest as nighttime insomnia, reduced daytime 

alertness, and fatigue, which can severely impact daily life in extreme cases. These problems are 

closely associated with the physiological and psychological changes of pregnancy.  From a 

physiological perspective, hormonal fluctuations are a key factor influencing sleep. The significant 

increase in estrogen and progesterone during pregnancy can lead to elevated body temperature, 

deeper breathing, and frequent urination, all of which can disrupt nighttime sleep. Sleep disturbances 

may be mild during the early and mid-stages of pregnancy, but as pregnancy progresses, especially in 

the third trimester, issues such as increased fetal movement, physical discomfort, and 

gastroesophageal reflux become more pronounced, significantly exacerbating sleep difficulties. From 

a psychological perspective, emotional challenges such as pregnancy-related anxiety, depression, and 

concerns about the delivery process can activate the stress response system, further affecting sleep 

quality. A meta-analysis on pregnancy-related sleep pointed out that up to 45.7% of pregnant women 

suffer from poor sleep quality, with a comorbidity rate of 21% for restless legs syndrome (RLS)[1]. 

Additionally, 15% of pregnant women also have obstructive sleep apnea (OSA), a rate much higher 

than the general population. Longitudinal research shows that the sleep quality of pregnant women 

generally declines from mid-pregnancy to late pregnancy, and compared to women without sleep 

disorders, those with sleep disturbances are more likely to experience preeclampsia, gestational 

hypertension, gestational diabetes, cesarean delivery, preterm birth, macrosomia, and stillbirth. 

Therefore, pregnant women with significant sleep quality deterioration should receive timely 

intervention. The National Sleep Foundation recommends that adults get 7-8 hours of sleep per night, 

and pregnant women, in particular, should ensure they get sufficient sleep to support fetal 

development and meet the physical and energy demands of pregnancy. Proper sleep can help pregnant 

women reduce pregnancy-related symptoms, improve overall health during pregnancy, and reduce 

the incidence of complications. Additionally, by establishing a regular sleep routine, optimizing the 

sleep environment, and using relaxation techniques, pregnant women can effectively improve their 

sleep quality, thus ensuring the health and safety of both mother and baby.  

In conclusion, the management of sleep during pregnancy requires more attention to early 

screening and active intervention, especially for those pregnant women at risk of sleep disorders. 

Early diagnosis and treatment can significantly reduce the negative impact of sleep problems on both 
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the mother and fetus. 

4. Hypothyroidism and Sleep Disorders during Pregnancy  

Hypothyroidism during pregnancy refers to a pathological state characterized by insufficient 

thyroid hormone secretion, leading to reduced metabolic function, which can affect overall sleep 

quality. Decreased thyroid hormone levels impact central nervous system function, causing 

symptoms such as drowsiness and fatigue in pregnant women. Research by Sun Yuzhi and colleagues 

found that early pregnancy is often accompanied by hypothyroidism, which increases the duration of 

moderate and deep sleep. Similarly, Wang Denglan's team observed that hypothyroidism significantly 

affects drowsiness in pregnant women compared to those with normal thyroid function. Pregnant 

women with clinical hypothyroidism experience more severe drowsiness symptoms than those with 

subclinical hypothyroidism. Hypothyroidism disrupts the balance of thyroid hormones, affecting 

multiple neurotransmitter systems, which leads to cognitive and behavioral deficits, including 

memory impairment and increased anxiety, further exacerbating drowsiness. Additionally, 

insufficient thyroid hormones can result in poor sleep quality, worsening the symptoms of drowsiness. 

However, Victor J. Pop and colleagues noted that while sleep disorders are not directly associated 

with low thyroid hormone levels, pregnant women with depression are more prone to sleep issues. 

Hypothyroidism during pregnancy also affects emotional states, increasing the risk of anxiety and 

depression. These emotional problems often have a bidirectional relationship with sleep disorders, 

creating a vicious cycle. Anxiety and depression make falling asleep more difficult, increase 

nighttime awakenings, and significantly lower overall sleep quality.  

Other symptoms of hypothyroidism during pregnancy, such as abnormal thermoregulation, may 

cause sleep disturbances. For instance, pregnant women in late pregnancy often experience night 

sweats and feelings of heat, disrupting normal sleep processes. Budhiraja and colleagues highlighted 

that the risk of insomnia increases with comorbidities, even if thyroid hormone deficiency is not a 

direct cause of insomnia. Symptoms associated with thyroid dysfunction can still intensify insomnia.  

Moreover, hypothyroidism-induced reduced metabolic rate and weight gain can narrow the upper 

airway, increasing the risk of airway obstruction and, consequently, obstructive sleep apnea (OSA). 

OSA is a common sleep disorder characterized by recurrent upper airway obstruction during sleep, 

leading to intermittent apnea and hypoventilation. This condition causes nighttime hypoxemia and 

excessive daytime sleepiness, adversely affecting maternal and fetal health. Studies by Liu Guoli 

and colleagues identified hypothyroidism as a significant risk factor for OSA, which may alter 

disease presentation and treatment efficacy during pregnancy. A cohort study by Lui et al., utilizing 

U.S. multi-state database data from 2007 to 2014, found that the prevalence of hypothyroidism was 

significantly higher among pregnant women with OSA (7.6%) compared to those without OSA 

(2.0%), suggesting a potential association between hypothyroidism and OSA[2]. Research in 

non-pregnant populations has also demonstrated a connection between hypothyroidism and OSA. For 

instance, Thavaraputta et al. used multivariable logistic regression analysis to reveal a significant 

association between hypothyroidism and OSA, even after adjusting for demographic factors, 

healthcare access, body mass index, alcohol consumption, smoking, and other common comorbidities. 

However, thyroid hormone levels do not necessarily predict the severity of OSA. Mete et al. 

evaluated 150 OSA patients (50 mild, 50 moderate, and 50 severe) using polysomnography and 

found no significant relationship between OSA severity and thyroid hormone levels. Although many 

studies support the hypothesis that OSA is linked to thyroid dysfunction, the extent of thyroid 

dysfunction does not seem to predict OSA severity[3]. For pregnant women, OSA further disrupts 

normal sleep architecture, exacerbating sleep disorders. More in-depth research is needed to explore 

the relationship between OSA and thyroid function during pregnancy.  
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In conclusion, hypothyroidism during pregnancy is closely associated with various sleep disorders. 

It directly affects central nervous system function and emotional states and induces or exacerbates 

sleep disturbances through multiple mechanisms. Pregnant women with hypothyroidism should pay 

special attention to their sleep quality and may require further treatment to alleviate drowsiness 

symptoms. 

5. Hyperthyroidism and Sleep Disorders during Pregnancy  

Hyperthyroidism during pregnancy is a common endocrine disorder characterized by excessive 

thyroid activity or hormone secretion, leading to various physiological and psychological changes. 

According to research by Sun Yuzhi and colleagues, metabolic hyperactivity often manifests in late 

pregnancy, causing insomnia. The increased heart rate, elevated body temperature, and excessive 

sweating resulting from excessive thyroid hormone secretion further disrupt sleep, leading to 

difficulty falling asleep and frequent nighttime awakenings.  

Although the relationship between hyperthyroidism and sleep disorders during pregnancy is not 

yet fully understood, it is evident that hyperthyroidism can directly or indirectly affect sleep quality. 

Sridhar et al. noted that elevated thyroid hormone levels are associated with several aspects of sleep 

dysfunction, including prolonged sleep latency, difficulty maintaining sleep, and excessive daytime 

sleepiness. Specifically, thyroid hormone-mediated changes in appetite, bowel habits, and emotional 

states (e.g., increased anxiety) are linked to longer sleep latency. Anxiety and other conditions 

exacerbated or caused by hyperthyroidism further disrupt sleep, resulting in insomnia. 

Chattopadhyay et al. evaluated 36 newly diagnosed Graves’ disease patients with comorbid 

psychiatric disorders and found that 41% had generalized anxiety disorder, 16% had 

obsessive-compulsive disorder, and 16% had undifferentiated mood disorders[4]. The primary issues 

reported by these patients were insomnia, irritability, and anxiety. The study divided patients into 

two treatment groups: one received both antithyroid drugs and psychiatric medications, while the 

other received only antithyroid drugs. Both groups showed significant improvements in insomnia, 

irritability, and anxiety symptoms, with no substantial differences in the degree of improvement (P > 

0.05). These findings suggest that sleep disturbances and psychiatric problems are closely related to 

excessive thyroid activity, and treating thyroid dysfunction can improve or resolve associated 

psychiatric symptoms.  

Another pregnancy-related sleep disorder influenced by thyroid dysfunction is restless legs 

syndrome (RLS), characterized by leg discomfort and an urge to move the legs, particularly during 

rest. RLS is diagnosed based on four criteria: an urge to move the legs, usually accompanied by 

unpleasant sensations; symptoms that occur during inactivity or rest; symptom relief with 

movement; and symptoms that worsen in the evening or at night. In 1945, a large epidemiological 

study by Ekbom in Sweden found an RLS prevalence rate of 11% among 486 pregnant women, 

with pregnant women being 2–3 times more likely to develop RLS than nonpregnant women[5]. 

Hypotheses regarding the pathophysiology of RLS in pregnant women include deficiencies in iron 

or folate, elevated levels of pregnancy-related hormones (e.g., estrogen, progesterone, and 

prolactin), and radiculopathy. Carlos Pereira proposed a close relationship between RLS and 

hyperthyroidism during pregnancy, suggesting that thyroid function, through its polygenic control of 

the nervous system, may affect sleep. Turan H et al. analyzed RLS cases in pregnant women and 

found that elevated levels of free T4 and thyroid-stimulating hormone in late pregnancy were 

associated with RLS, whereas no such association was observed in early or mid-pregnancy[6]. 

Conversely, a case-control study by Engin Yıldırım et al. exploring the clinical and 

psychopathological aspects of RLS found no significant differences in thyroid hormone levels. 

Overall, thyroid dysfunction does not appear to directly cause RLS. However, in pregnant women 
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with hyperthyroidism, the significantly increased metabolic rate may lead to heightened nervous 

system excitability, triggering RLS symptoms. Additionally, hyperthyroidism may disrupt electrolyte 

balance (e.g., calcium and magnesium), exacerbating RLS symptoms. Given this, thyroid hormone 

levels are a potentially modifiable risk factor for RLS. Clinicians should consider correcting thyroid 

dysfunction to minimize RLS symptoms and their impact on sleep.  

In conclusion, the negative effects of hyperthyroidism on sleep during pregnancy should not be 

overlooked. Timely identification and management of this endocrine disorder are essential for 

maintaining the sleep health of pregnant women. In clinical practice, healthcare providers should 

closely monitor the sleep conditions of pregnant women with hyperthyroidism and provide 

appropriate treatment and management to reduce the incidence of sleep disorders and ensure maternal 

and fetal health.  

6. Conclusions 

Thyroid dysfunction during pregnancy can have a significant impact on both the mother's nervous 

system and fetal development. Although current evidence is insufficient to definitively state that 

thyroid hormone imbalance is a hallmark of sleep disorders, thyroid dysfunction can significantly 

affect sleep quality during pregnancy and may exacerbate common sleep issues such as obstructive 

sleep apnea (OSA) and restless leg syndrome (RLS). Therefore, it is recommended to monitor thyroid 

hormone levels early in pregnancy through blood tests to detect any abnormalities and take 

appropriate measures to maintain normal hormone levels. For pregnant women with known thyroid 

diseases, regular monitoring of thyroid function is especially important to avoid unnecessary 

complications and health risks caused by thyroid dysfunction. Additionally, while current evidence 

does not fully establish thyroid hormone imbalance as a direct indicator of sleep disorders, from a 

clinical perspective, pregnant women with thyroid dysfunction experiencing sleep issues should have 

their thyroid hormone levels considered in the management plan to provide a more precise and 

comprehensive approach to their health care. Future research needs to further explore the underlying 

mechanisms linking thyroid dysfunction and sleep disorders, and combine more clinical data to 

optimize treatment strategies and improve maternal health outcomes, ensuring the safety and health 

of both mother and fetus.  
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