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Abstract 
Background and Objective: Research indicates that thyroid illness can be affected by both 

environmental variables and ethnicity. The objective of this study was to ascertain the attributes and 

factors associated with thyroid disease in relation to obstructive sleep apnea (OSA), as well as to 

determine the frequency of thyroid disease in persons diagnosed with OSA through laboratory testing. 

Methods: The present investigation was carried out at the Department of Otorhinolaryngology, 

Narayana Medical College, located in Nellore, Andhra Pradesh, over the period spanning from January 

2014 to December 2014. The serum levels of free thyroxine (FT4) and thyroid-stimulating hormone 

(TSH) were evaluated in all patients who were referred to the sleep disorders center for an overnight 

sleep study. The levels were evaluated four weeks after the sleep study. Type I attended 

polysomnography (PSG) was performed on all 100 patients. 

Result: Furthermore, those diagnosed with hypothyroidism had increased body weight and a higher 

propensity for developing diabetes mellitus and hypertension. Additionally, they experienced prolonged 

durations during which their SaO2 levels fell below 90. There was a notable association between male 

patients diagnosed with hypothyroidism and their body weight, duration of SaO2 > 90%, and 

desaturation index (33.3 32.4 min vs. 13.5 24.4 min, p<0.05). There were no significant differences 

observed between euthyroid and hypothyroid cases among female patients with OSA. Among the 53 

patients who did not exhibit obstructive sleep apnea (OSA), a total of seven individuals (13.2%) were 

identified as having clinical hypothyroidism and were already undergoing thyroxine replacement 

therapy.  

Conclusion: The prevalence of newly identified clinical hypothyroidism in individuals with obstructive 

sleep apnea was relatively low, although subclinical hypothyroidism was prevalent among OSA 

patients. 
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Introduction 
There exists a correlation between obstructive sleep apnea (OSA) and hypothyroidism due to 

the presence of same symptoms in both conditions. Several proposed mechanisms have been 

identified for the association between obstructive sleep apnea and hypothyroidism. These 

mechanisms include upper airway obstruction resulting from the accumulation of 

mucoproteins in the upper airway, alterations in the regulatory control of the pharyngeal 

dilator muscles due to neuropathy, and the possibility of respiratory center depression [1-3].  

Thyroxine replacement medication does not always address sleep disordered breathing, and it 

does not cure hypothyroidism. Hence, it is imperative to ascertain both ailments and 

administer appropriate treatment. The potential overlap between the two illnesses may pose 

challenges for the treating physician in differentiating between them, potentially resulting in 

a misdiagnosis or inadequate recognition of either disorder [4, 5].  

SDB is a common disease in individuals with hypothyroidism, while previous study has 

yielded contradictory results, indicating that hypothyroidism is rather rare among patients 

with OSA. Based on multiple investigations employing diverse diagnostic criteria, it was 

found that 10% of patients with obstructive sleep apnea (OSA) exhibited the syndrome. In a 

previous study investigating gender disparities in individuals with obstructive sleep apnea, it 

was observed that the prevalence of thyroid disease was greater among females (23.6%) in 

comparison to males (6.2%). Previous studies have characterized hypothyroidisms by 

focusing on the presence of elevated blood thyroid-stimulating hormone levels, while  
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disregarding the level of thyroxine hormone. Due to its 

diverse treatment and prognostic consequences, subclinical 

hypothyroidism may have impacted certain individuals who 

were initially diagnosed with hypothyroidism [6, 7].  

Multiple studies have indicated that the prevalence of 

hypothyroidism is influenced by both ethnicity and 

environmental factors. Consequently, there may be variations 

in the occurrence of hypothyroidism among individuals with 

obstructive sleep apnea based on race and location. This 

study was conducted to determine the prevalence of thyroid 

illness in patients with laboratory-diagnosed obstructive 

sleep apnea and to identify the characteristics and factors that 

predict thyroid disease in OSA patients. The study aimed to 

analyze the levels of thyroid-stimulating hormone and 

thyroxine [7, 8].  

 

Materials and Methods 

The study was carried out in the Department of 

Otorhinolaryngology, Narayana Medical College, Nellore, 

Andhra Pradesh, from January 2014 to December 2014. All 

patients sent to the sleep disorders center had an overnight 

sleep study to evaluate their serum levels of free thyroxine 

(FT4) and thyroid-stimulating hormone (TSH). The levels 

were evaluated four weeks following the sleep study. 

Polysomnography (PSG) was performed on all 100 

individuals who had Type I attended. 

During the preliminary assessment in the Sleep Disorder 

Center (SDC), a sleep medicine expert gathered demographic 

and clinical information by administering the Wisconsin 

Sleep Cohort Study questionnaire to patients. This 

questionnaire encompasses inquiries regarding sleep-related 

grievances, medical diagnoses, and response scales that 

specifically address presenting symptoms, sleep-related 

symptoms, medical symptoms, and additional medical 

conditions. To have a deeper understanding of your daytime 

drowsiness, we referred to the ESS. Exclusion criteria 

encompassed those with neuromuscular illnesses, acutely 

unwell patients, and individuals using medication that could 

potentially impact thyroid testing. Hypoventilation was 

operationally defined as a disparity of 10 mmHg in 

equivalent arterial pressure of carbon dioxide (EtCO2) 

during the sleep phase in comparison to the awake supine 

state, which is indicative of prolonged oxygen desaturation. 

This condition is not linked to obstructive apneas, 

hypopneas, or periodic breathing. The study was conducted 

without the administration of any hypnotics or narcotics to 

any of the patients under observation. An institutional review 

board granted approval for the study, and all participants 

provided their informed consent. The researchers conducted 

a thyroid assessment and polysomnography [8, 9]. The data 

consisted of the mean and standard deviation (SD). Student t-

tests were used to compare the means of continuous data. If 

normality was not met, the Mann-Whitney test was 

employed. Categorical data was analyzed using the chi-

square test. A p-value of less than 0.05 confirmed statistical 

significance. In order to investigate the relationship between 

independent factors and clinical and subclinical 

hypothyroidism, a preliminary analysis was conducted using 

a univariate logistic regression model with a single 

explanatory variable. The factors with significant p-values 

were analyzed using a multivariate logistic regression model. 

SPSS (version 17; Chicago, IL, USA) was employed for the 

analysis.  

 

Results  

The prevalence of subclinical hypothyroidism was observed 

to be quite high among Saudi patients diagnosed with 

obstructive sleep apnea, particularly among female 

individuals. This validates the findings of our prior study on 

gender disparities in individuals with obstructive sleep 

apnea, which indicated a higher prevalence of 

hypothyroidism among female patients. Nevertheless, the 

study did not differentiate between overt and covert 

hypothyroidism. Research conducted in Western nations 

often reveals a lower incidence of thyroid disease compared 

to the findings of this study. 

 
Table 1: Statistics on PSGs and demographics of OSA patients 

with and without clinical hyperthyroidism 
 

Characteristics 
Clinical Hypothyroidism 

Yes No 

BMI 40.5 34.1 

ESS 8.6 7.1 

Sleep eficiency 19 61 

ESS >10 11 92 

Desaturation index 70.5 71.1 

Arousal Index 57.1 54.2 

Smoking Index 2.0 26 

Hypertension 18 90 

Ischemic heart disease 7 25 

 
Table 2 : Evaluation of euthyroid and clinical hypothyroid OSA patients within gender categories 

 

Characteristics 
Male Female 

Euthyroidism Clinical Hypothyroidism Euthyroidism Clinical Hypothyroidism 

Age (yrs.) 50.1 51.5 42.2 41.1 

BMI 40.7 42.2 33.6 32.7 

ESS 8.4 7.8 11.3 10.4 

Sleep efficiency 70.5 71.3 75.1 74.8 

Desaturation index 50.1 51.2 52.3 51.7 

Time (Min) 31.5 32.4 32.3 31.4 

Min O2 70.8 71.7 80.6 79.4 

Arousal Index 54.0 53.0 56.1 55.2 

 

Studies examining the prevalence of subclinical 

hypothyroidism in patients with obstructive sleep apnea 

(OSA) may have been problematic due to their failure to 

account for the potential transient nature of the illness. By 

repeating TSH and FT4 readings after 12 weeks, it is 

possible to exclude certain patients with temporary 

hypothyroidism and decrease the number of patients initially 

diagnosed with subclinical hypothyroidism. The majority of 

patients have undergone re-measurement of thyroid function 

tests, although not all of them.  
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Discussion 

The incidence of newly identified instances of clinical 

hypothyroidism did not exhibit a higher frequency compared 

to previous research. However, the occurrence of subclinical 

hypothyroidism was shown to be higher in this particular 

study. The occurrence rate of subclinical hypothyroidism 

was determined to be 11.5% among a cohort of 78 Italian 

patients diagnosed with obstructive sleep apnea, aligning 

with the results reported by Resta et al. The disparities in 

reported prevalence rates are presumably influenced by 

factors such as race, environment, and socioeconomic 

position [9, 10].  

Referral bias, which refers to a disparity in the population 

being referred, could potentially account for the observed 

variation in prevalence. Previous research investigating 

thyroid illness in individuals with obstructive sleep apnea 

included measurements of thyroid stimulating hormone 

levels. individuals exhibiting elevated TSH levels were 

classified as hypothyroid. The lack of discrimination 

between overt and subclinical hypothyroidism was not 

facilitated by this. By utilizing FT4 levels, we categorized a 

substantial cohort of individuals with obstructive sleep apnea 

who exhibited heightened TSH levels into two groups: those 

with clinical and subclinical hypothyroidism. The prevalence 

of clinical hypothyroidism diagnosed in this study aligns 

with the findings of a significant majority of other studies. 

Nevertheless, in comparison to both previously conducted 

research and individuals without obstructive sleep apnea, the 

occurrence of subclinical hypothyroidism exceeded initial 

expectations. In contrast, Kapur et al. observed a relatively 

low incidence of subclinical hypothyroidism (1.4% in their 

study) in comparison to the results obtained in our study. The 

frequency of subclinical hypothyroidism in the United States 

is one-third of that among whites and three times higher 

among blacks, indicating racial differences. Furthermore, in 

this study, the radioimmunoassay utilized by Kapur et al. 

was substituted with an alternative assay known as ECLIA, 

which is known for its enhanced sensitivity [11, 12].  

The findings of this study indicate that there are distinct 

variations in the impact of hypothyroidism between males 

and females. Despite no changes in age, BMI, respiratory 

parameters, arousal index, or concomitant diseases, male 

patients with hypothyroid OSA exhibited significantly higher 

AHI, desaturation index, and time with SaO2 90% compared 

to euthyroid OSA patients. The males and females with 

euthyroidism displayed distinct traits. Euthyroid females 

with OSA exhibited higher age, weight, and duration of SaO2 

90% compared to males with OSA. Conversely, the 

disparities were less noticeable in the group with clinically 

hypothyroid OSA [13-15].  

These findings indicate that the severity of obstructive sleep 

apnea may be comparable between women with clinical 

hypothyroidism and euthyroid women. The findings align 

with the research conducted by Miller et al., who examined a 

group of 118 women diagnosed with OSA. Their study 

revealed no significant disparities in age, BMI, respiratory 

disturbance index, or arousal index between women with 

normal thyroid function and those with hypothyroidism. At 

now, there exists a lack of empirical evidence supporting the 

efficacy of replacement treatment in enhancing survival rates 

or mitigating cardiovascular morbidity among those 

diagnosed with subclinical hypothyroidism. However, the 

available data indicates that thyroxine replacement therapy 

may have potential benefits in specific situations, such as 

improving certain aspects of lipid profiles and left ventricular 

function [16, 17].  

Extensive research has been conducted on clinical 

hypothyroidism in individuals with obstructive sleep apnea, 

and the findings demonstrate evident advantages of 

replacement therapy in nonobese patients. Individuals who 

were obese experienced a lesser degree of enhancement. 

Nevertheless, the efficacy of treating subclinical 

hypothyroidism in patients with obstructive sleep apnea in 

enhancing their quality of life remains uncertain. The tiny 

study examining the impact of treating subclinical 

hypothyroidism in patients with OSA did not observe any 

alterations in PSG values. Within this investigation, a 

substantial percentage of individuals with obstructive sleep 

apnea also experienced bronchial asthma. While asthma is a 

prevalent condition, a prior investigation approximated that 

35.1% of individuals diagnosed with obstructive sleep apnea 

also experienced asthma. An unexpected finding of this study 

is the high diagnostic yield of PSG in patients who have 

clinical suspicion of OSA. Approximately 80% of patients 

who had clinical concerns of OSA were diagnosed with OSA 

by the use of PSG. This finding is consistent with previous 

research, although it has not received significant attention or 

extensive analysis [18, 19].  

Studies examining the prevalence of subclinical 

hypothyroidism in patients with obstructive sleep apnea may 

have been problematic due to their failure to account for the 

potential transient nature of the illness. By repeating TSH 

and FT4 readings after 12 weeks, it is possible to exclude 

certain patients with temporary hypothyroidism and decrease 

the number of patients initially diagnosed with subclinical 

hypothyroidism. The thyroid function tests were reassessed 

for a significant majority of patients, albeit not all patients [19, 

20].  

 

Conclusion 

In conclusion, the results of our study suggest that there is no 

need for regular assessment of thyroid function in individuals 

with obstructive sleep apnea as the incidence of newly 

identified instances of clinical hypothyroidism is quite low. 

The prevalence of subclinical hypothyroidism in patients 

with obstructive sleep apnea remains uncertain, as the 

potential impact of intervention on their health remains 

uncertain. Routine thyroid function testing is not 

recommended for people with obstructive sleep apnea unless 

there is suspicion of hypothyroidism based on symptoms and 

physical evidence. 
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