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INTRODUCTION 
 

Metabolic disorders comprise of a cluster of both 

cardiovascular and metabolic abnormalities and these 

conditions include high blood pressure, increased blood 

sugar, excess body fat around the waist that arises from 

insulin resistance, abnormal triglyceride levels, and high-

density lipoprotein cholesterol (HDL-C).
[1]

 Obstructive 

sleep apnoea or behavioral sleep curtailment is 

characterized by complete or partial pharyngeal collapses 

repeatedly during sleep.
[2]  

These episodes are termed as 

apnoea’s and hypopneas when a reduction in breathing is 

complete and partial respectively. A high frequency of 

these collapses may interfere with blood oxygenation, 

increased respiratory effort, restorative sleep, transitory 

episodes of hypercapnia, and micro awakenings that end 

the respiratory event this thought to contribute negative 

consequences to health and quality of life.
[2] 

 

Metabolic disorders usually do not have obvious signs or 

symptoms but large waist circumference is a visible sign, 

other than this, the patient may have signs and symptoms 

of diabetes such as increased thirst and urination, fatigue, 

and blurred vision. Meanwhile, Obstructive Sleep 

Apnoea induces daily snoring, diurnal sleepiness, 

choking or suffocating sensation during sleep, morning 

headaches, daily fatigue, and nocturia.
[2]

 

 

Obstructive sleep apnoea and Metabolic disorders are 

interrelated, shreds of evidence suggesting that sleep 

apnoea is a manifestation of the metabolic syndrome.  

Indeed, OSA is strongly associated with obesity, a post-

menopausal increase of its prevalence, systemic effects 

such as diabetes and hypertension, male gender (android-

central obesity), and the natural course of symptoms, all 

these factors are overlapping with the factors related to 

metabolic syndrome.
[3,4]

 Furthermore, sleep apnoea along 

with its anatomical role it has a role in the genesis of 

sleep apnea mainly through its metabolic activity, that is 

the predominant fat in sleep apnoea which resembles the 

metabolically active visceral fat in the metabolic 

syndrome.
[5]

 Moreover, some studies showed an 

association between severity of sleep apnoea and insulin 

resistance it points out that obese patients with non-

insulin-dependent diabetes mellitus (NIDDM) frequently 

complain of tiredness with excessive daytime sleepiness 

or heavy snoring and these features are also 

characteristically present in patients with obstructive 

sleep apnea.
[6] 
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ABSTRACT 
 

Background: Obstructive sleep apnoea is considered as the manifestation of metabolic disorders like diabetes, 

hypertension, hyperlipidemia, and obesity because of the influence of these abnormalities leading to the chances 

for a patient to develop habitual sleep restriction. Objective: The purpose of this study was to investigate the 

causal relationship between metabolic disorders and sleep apnoea. Methods: This study was done using online 

questionnaires and forms which was circulated among people irrespective of age through social media. Out of all 

responses, data of 62 patients that matched with the standards of inclusion criteria such as, presence of metabolic 

disorders like diabetes, Hypertension, Hyperlipidaemia, and obesity were added in the study. Chi-square test and p-

value were calculated. In addition to that, a scoring system providing an appropriate score for each answer with a 

maximum of 12 for each query. Results: Based upon the overall percentage of the score received by each patient, 

the chances of Obstructive Sleep Apnoea was less likely in 43.54% of the people, probable in 38.72%, and possible 

in 17.74% of the people. At the same time, there were no definite cases with a maximum scoring of 11-

12. Conclusion: Within the study, there was a probability of the association of diabetes and obstructive sleep 

apnoea. That is, the chances of the disorder were noted in the majority of the patients whereas, just above half were 

noted without any symptoms despite having the disorder. 
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Treatment of sleep apnoea among individuals with OSA 

mainly achieved through a therapeutic method called 

Continuous positive airway pressure (CPAP). The patient 

receives a steady stream of pressurized air through a 

mask that has been fitted by a technician, which helps to 

maintain airway patency and helps in preventing the 

collapse of the passageway thus reduce interrupted 

breathing and diminishing sleep fragmentation.
[7]

 CPAP 

primarily focuses on an individual's behavior 

modification and bodyweight As a treatment modality 

the main objective of CPAP is not only to alleviate 

physiologic abnormalities like apneic episodes, sleep 

fragmentation, and oxygen desaturations, but also 

symptoms such as daytime sleepiness, reducing risk for 

comorbid conditions and snoring.
[8]

 One clinical study 

which conducted 8- week CPAP trial showed that 

patients exhibited with improved insulin sensitivity and 

improved systemic abnormalities such as total 

cholesterol and blood pressure.
[9] 

 

MATERIALS AND METHODS 
 

The study was conducted with help of online 

questionnaires and forms. The link to the form was 

circulated among people of all ages. The relevant cases 

with metabolic disorders were filtered out and were used 

in the study. A total of 62 patients were involved in the 

study with either or all of the inclusion criteria. 

 

Inclusion criteria 

Patients with metabolic disorder (hypertension, diabetes 

mellitus, hyperlipidemia, obesity) and also patients with 

age above 18 years were included in the study. 

Exclusion criteria 

Paediatric, breastfeeding, and pregnant women were 

excluded from the study. 

 

Statistical analysis 

All statistical analyses were performed using SPSS 27.0 

and Microsoft Excel 2013. The sleep-related 

questionnaires were assessed using chi-square and the 

probability was analyzed with the p-value set on 0.5. 

 

DISCUSSION 
 

Obstructive sleep apnea (OSA) is a condition in which 

there is continuous blockage of the upper airway during 

sleep. It can result in hypopnea (reduced airflow during 

sleep) or apnea (complete cessation of airflow during 

sleep).
[10,11]

 Patients with OSA may also show signs and 

symptoms like loud snoring, frequent arousals, sleep 

fragmentation, and daytime sleepiness, which 

characterize obstructive sleep apnea syndrome.
[11,12]

 

These signs and symptoms were reconstructed into 

different question formats to ask the patients involved in 

the study. The questions related to the study are given in 

table 1. 

 

 

 

 

 

 

 

Questions Possible answers 

Do have trouble falling asleep? YES/ NO/ OCCASIONALLY 

Do you snore often? YES/ NO/ OCCASIONALLY 

Do you wake up in the middle of the night? YES/ NO/ OCCASIONALLY 

Do you choke or gasp for air during sleep? YES/ NO/ OCCASIONALLY 

Do you feel fatigued during the day? YES/ NO/ OCCASIONALLY 

Are you taking any sleeping pills? YES/ NO 

 

The general information’s collected were age, gender, 

weight, and height. The major reason behind collecting 

age, weight, and height were to determine the body max 

index. This indicates whether the patient is underweight 

or overweight. The unwanted accumulation of visceral 

fat in obese patients is a major risk factor for OSAS. The 

results obtained from recent studies denoted that obese 

patients with OSAS have a significantly larger visceral 

fat area and an increased ratio of visceral to total fat 

compared with obese patients without OSAS.
[13]

 

Therefore, it was relevant to add the BMI criteria to the 

study. 

 

Many studies have shown that OSA is also associated 

with increased risks of hypertension, stroke, type 2 

diabetes mellitus, and other cardiovascular diseases.
[14,15]

 

Due to the limitations of the study to accurately identify 

the patients with stroke and cardiovascular diseases, it 

was left out. On the other hand, the cases with TDM, 

SHT, and hyperlipidemia were set as the main inclusion 

criteria. The occurrence of hyperglycemia, insulin 

resistance, and T2DM in patients with OSAS is much 

greater than the incidence in healthy people. There was a 

decline in the sleep oxygen saturation levels in patients 

with high blood glucose concentration and fasting blood 

glucose level, indicating that the severity of OSAS 

correlates directly with insulin resistance.
[16]

 

 

Among the 62 cases collected, 29 were male and 33 were 

females (fig.1). The age of the patient was categorized 

into 18-35, 36-55, 56-75, and greater than 75 which 

included 4, 31, 22, 5 patients respectively (fig.2). Most 

of the sample was middle-aged and geriatric patients 

which indicates metabolic disorders are most common 

among them. Similarly, the height and weight of the 

patients were obtained to categorize the BMI into 
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normal, overweight, and underweight (fig.3). Among 

them, 42 patients had normal weight and 18 were obese 

which is an important factor of the study. Even though 

all the samples were having the metabolic disorder, only 

22 were on proper and regular medication which shows a 

lack of medication adherence. 

 

  
Figure 1:                                                              Figure 2: 

 

  
Figure 3:                                                               Figure 4: 

 

Furthermore, after the general examination, detailed six 

questions were asked. The questions were prepared 

according to the symptoms of sleep apnoea. The answers 

were simple as either yes, no, or occasionally. Out of the 

total population, 17 had trouble falling asleep regularly, 

whereas, 12 had it occasionally (fig. 4). And, about half 

of the patients (30) had a snoring problem and 16 of 

them had it occasionally and the rest didn’t have snoring 

(fig.5). In contrast, on the examination of people who 

wake in the middle of the night, 30 had the issues whilst 

the remaining 17 and 15 had their sleep disturbed 

regularly and occasionally respectively (fig.6). As 

choking or gasping for air one of the main symptoms of 

the severe condition of sleep apnoea, only 6 and 3 were 

reported to have frequent and occasional episodes 

whereas the remained didn’t report any (fig.7). Another 

significant marker of decline in sleep is tiredness during 

the daytime. The results showed that 21 of the population 

felt fatigued daily, 14 felt it occasionally and 27 were 

unaffected (fig.8). The final question was on the 

administration of sleeping pills, out of which only 3 took 

the medication. This specific data illustrates that the 

majority of the patient had sleep apnea, but was never 

been diagnosed or known to the date. 

 

  
Figure 5                                                        Figure 6 
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Figure 7                                                              Figure 8 

 

All the questions were multiple choices with answers 

yes, no, or occasionally. A score was given for all the 

answers with 2, 0, and 1 respectively. Since there were 6 

six questions, the maximum score a query would get is 

12. Since there aren’t any standard predefined procedure 

to analyze the symptoms as scores, this value indicates 

only the chances of having the disorder, but no diagnosis. 

The score table is provided below (Table 2).  

 

Score Number of cases achieved Percentage 

0 5 8.06 

1 5 8.06 

2 13 20.97 

3 4 6.45 

4 13 20.97 

5 4 6.45 

6 7 11.29 

7 2 3.23 

8 5 8.06 

9 3 4.83 

10 1 1.61 

11 0 0.00 

12 0 0.00 

 

The study is having some limitations, which might have 

confounded the results. The cases or the information 

provided by the patients may not be completely true 

since there was no direct meeting with the patients. The 

questionnaire was written in English; it may not be 

equally suitable in other languages and cultures. Besides, 

the scoring system introduced in the study is not 

standardized and was made only for the current study. At 

the same time, despite these limitations, we were able to 

find a correlation between obstructive sleep apnoea and 

metabolic disorders. To be more precise, sleep apnoea 

can be considered as the manifestation of metabolic 

syndrome. 

 

RESULT 
 

Over 62 patients were involved in the study that had all 

or either of the metabolic disorder such as systemic 

hypertension, diabetes mellitus, hyperlipidemia as well 

as obesity. The 6 questions made to analyze the patient's 

OSA condition had a scoring system related to symptoms 

of the disorder. According to the findings, if all the 

symptoms persist (score of 12), it is considered as an 

ideal case of the disorder. The probability of having the 

disorder increases as the point rises. Therefore, the score 

was grouped as 0-3, 4-6, 7-10, and 11-12 which is 

indicated as less likely, probable, possible, and definite 

cases of sleep apnea. Out of the total percentage, 43.54% 

of the cases with the metabolic disorder were not likely 

to have obstructive sleep apnoea but 38.72% had the 

probability of having the disorder indicating that the 

patient showed more or less the signs and symptoms of 

having the disorder or chances of developing into a case 

of Obstructive sleep apnoea. Whereas, the remaining 

17.74% had almost all the symptoms and were possible 

to be an OSAD. These patients need proper diagnostic 

confirmation and may have to take medication if needed. 

None of the cases were indicating the need for proper 

diagnosis.  

 

CONCLUSION 
 

The study concludes that there is a chance of association 

between metabolic disorder and OSA. The majority of 

the patients showed most of the symptoms associated 

with the disorder even though it wasn’t diagnosed before. 

However, it is not necessary to have OSA if the patient is 

having any metabolic disorder since almost half of the 

patient did not show as many symptoms. 
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