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Background: Metabolic syndrome (MS), a widely used term referring to the  
combination of hypertension, obesity, dyslipidemia, and insulin resistance impacts  
millions of individuals globally.
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Objectives: The present study aimed to assess the chronic obstructive sleep apnea  
as apredictor of abnormal glucose metabolism. 

Methodology: This cross-sectional study was conducted on 120 cases (60 cases of  
chronic obstructive sleep apnea (OSA) and 60 matched controls) in the Department  
of Physiology Pakistan Railway Hospital, Rawalpindi from April 2021 to March 2022. 
Patients who exhibited nocturnal symptoms such as snoring and shortness of breath  
were enrolled. Detailed information about their sleep patterns, medical background,  
and body mass index (BMI) was collected. A fasting blood sample was collected from  
all participants. Blood sugar levels were compared between the two groups, and the  
comparison was also conducted based on the severity of apnea, categorizing  
patients into mild, moderate, and severe apnea groups. 

Results: The overall mean age of cases and control was 48.5 ± 2.64 years and 47.04  
± 2.82 years respectively. Out of 60 OSA cases, the incidence of mild, moderate, and  
severe OSA was 25% (n=15), 35% (n=21), and 40% (n=24) respectively. The overall  
mean Epworth sleep scale (ESS) among cases and control was 11.96 ± 3.8 and  
4.48±1.78 respectively. The average fasting blood sugar (FBS) level was 111.82 ±  
20.67 mg/dl in the cases group and 96.98 ± 28.82 mg/dl in the controls group,  
indicating a significant difference between the two groups (p=0.005). The frequency  
of individuals with abnormal glucose metabolism was significantly higher in the OSA  
(Obstructive Sleep Apnea) group (p=0.001).  

Conclusion: The present study found that obstructive sleep apnea is linked to a  
greater disruption in glucose metabolism. Additionally, this disruption in glucose  
metabolism is associatedwith the severity of obstructive sleep apnea (OSA). 
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Introduction

bstructive sleep apnea (OSA) is a condition on the  Orise,marked by recurring blockages in the upper  
airwayleading to intermittent periods of low  

oxygen levelsand fragmented sleep due to frequent  
awakenings. Lately,, there has been significant attention  
on the connection between OSA and metabolic issues. 
Specifically, OSA has been linked independently to insulin  
resistance, indicating that it might play a crucial role in the  
onset of type 2 diabetes and the constellation of  
conditions known as the metabolic syndrome (MS), which  
includes obesity, insulin resistance, hypertension, and  

1,2dyslipidemia.  Numerous epidemiological studies have  
revealed that individuals who sleep less than 6.5 hours per  

3night are at a higher risk of gaining weight over time.  OSA 
and sleep duration both significantly affect the insulin 

4resistance irrespective of BMI.  Dyslipidemia, hypert-
ens ion ,  abno rma l  me tabo l i sm,  obes i t y,  and  
hyperglycemia were associated with metabolic synd-

5rome.  Obesity is directly related to the metabolic  
syndrome and obesity is considered as a risk factor for  
both metabolic syndrome and OSA. In contrast, metabolic 
syndrome and OSA are associated with each other  

6irrespective of obesity.  Obstructive sleep apnea (OSA) is  
a condition characterized by recurrent upper airway  
blockages during sleep, lasting at least 10 seconds and  
accompanied by decreased blood oxygen levels and  

7excessive daytime sleepiness (EDS).  In OSA, repeated  
episodes of apnea and hypopnea, along with decreased  
oxygen and increased carbon dioxide levels in the blood,  
have significant detrimental effects on various organ  
systems, particularly concerning metabolic and neuro-
cognitive health. This condition leads to high morbidity  

8,9and mortality rates in patients with OSA.  In Pakistan,  
research studies on obstructive sleep apnea (OSA) are  

10scarce, and the majority of them rely on questionnaires.   
However, in a previous studies, a high prevalence of  
metabolic syndrome and disruptions in lipid metabolism  

11within the OSA population in our region was highlighted.   
Therefore, the present study aimed to assess the  
obstructive sleep apnea as a predictor for abnormal 
glucose metabolism.

Objectives

The present study aimed to assess the chronic  
obstructive sleep apnea as a predictor of abnormal  
glucose metabolism.

Methodology

This cross-sectional study was carried out on 120 
cases(60 cases of chronic obstructive sleep apnea (OSA) 
and 60 matched controls) in the Department of 

Physiology,  Pakistan Railway Hospital, Rawalpindi from 
April 2021 to March 2022. Patients who exhibited 
nocturnal symptoms such as snoring and shortness of 
breath were enrolled. Detailed information about their 
sleep patterns, medical background, and body mass 
index (BMI) was collected. A fasting blood sample was 
collected from all participants. Blood sugar levels were 
compared between the two  groups, and the comparison 
was also conducted based on the severity of apnea, 
categorizing patients into mild, moderate, and severe 
apnea groups. 
Potential candidates for the study were individuals  
referred to the sleep lab for polysomnography (PSG) due 
to symptoms such as excessive daytime sleepiness, 
snoring, and witnessed apnea. A thorough physical 
examination was conducted, and the Epworth Sleepiness 
Scale (ESS) score was calculated to confirm the presence 
of excessive daytime sleepiness (EDS). An ESS score  
higher than 9 indicated the likelihood of sleep apnea. 
Fasting blood sugar (FBS) levels were determined using a  
spectrophotometric method, and some participants  
provided their FBS readings obtained from a glucometer. 
Abnormal glucose metabolism was considered in cases  
where FBS level of ≥100 mg/dl or individual was already  
using hypoglycemicmedications.

Results

The overall mean age of cases and control was 48.5±2.64  
years and 47.04±2.82 years respectively. Out of 60 OSA  
cases, the incidence of mild, moderate, and severe OSA  
was 25% (n=15), 35% (n=21), and 40% (n=24)  
respectively. The overall mean Epworth sleep scale (ESS)  
among cases and control was 11.96±3.8 and 4.48±1.78  
respectively. The average fasting blood sugar (FBS) level  
was 111.82±20.67 mg/dl in the cases group and  
96.98±28.82 mg/dl in the controls group, indicating a  
significant difference between the two groups (p=0.005). 
The frequency of individuals with abnormal glucose  
metabolism was notably higher in the OSA (Obstructive  
Sleep Apnea) group (p=0.001). The abnormal glucose  
metabolism was significantly associated with apnea  
severity: the incidence of abnormal glucose metabolism  
in mild, moderate, severe, and control cases was 53.3%  
(n=8), 76.2% (n=16), 62.5% (n=15), and 30% (n=18)  
respectively. The average Apnoea-Hypopnoea Index  
(AHI) for the OSA group was 31.89±20.8, whereas it was  
recorded as zero for the control group since they did not  
experience any sleep disturbances. The severity of OSA is  
illustrated in Figure 1. Demographic details and baseline  
characteristics are shown in Table 1. Incidence of  
abnormal glucose metabolism among mild, moderate,  
severe, and control cases are depicted in Figure 2. Table 2 
compare the normal and abnormal fasting blood glucose  
levels.
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Discussion 

The present study mainly focused on the chronic  
obstructive sleep apnea as a predictor for abnormal  
glucose metabolism and found that the frequency of  
individuals with abnormal glucose metabolism was  
notably higher in the OSA (Obstructive Sleep Apnea) 
significantly associated with apnea severity. We observed 
a positive linear relationship between the frequency of 
hyperglycemia and the severity of obstructive sleep 
apnea (OSA). The mean fasting blood sugar (FBS) value 
and the proportion of individuals with elevated FBS were 
significantly higher in the OSA group. The percentage of 
patients with elevated FBS or those on hypoglycemic 
medication was directly linked to the severity of OSA. 
These findings suggest that in OSA patients, factors other 
than obesity are contributing to the disturbed glucose 
metabolism, indicating a more complex interplay of 
mechanisms in the pathophysiology of this condition. 
Still, the pathophysiological mechanism between  
abnormal glucose metabolism and OSA is yet too  
determined. However, several potential mechanisms 

12have  been proposed for this association.  OSA patients 
often  exhibit an increased production of reactive oxygen  
species (ROS) and elevated sympathetic tone which  

13suggested mechanisms for this connection.  
Studies have also shown that the beta cells of the  

pancreas, responsible for insulin production, are highly  
sensitive to hypoxia. Moderate to severe apnea places 
excessive functional demands on these pancreatic beta  
cells, leading to exhaustion and impairment in their ability  

14to secrete insulin over time.  Additionally, inadequate  
sleep can reduce glucose tolerance due to decreased  

15brain glucose utilization.  Furthermore, Intermittent  
Hypoxia (IH) experienced in apnea is considered a  
significant link between OSA and altered glucose  
metabolism. IH can negatively impact glucose metabo-
lism by increasing sympathetic nervous system activity,  
promoting systemic inflammation, altering counter-
regulatory hormones, and directly causing damage to 

16pancreatic beta cells.  These factors collectively  
contribute to the disturbance in glucose metabolism  
observed in individuals with OSA.
Insulin resistance are caused by sleep loss and chronic  

17,18intermittent hypoxia associated with OSA.  Glucose  
metabolism variation associated with OSA are potentially  
caused by elevated sympathetic tone, reactive oxygen 

19,20species generation, and pro-inflammatory state.  These  
factors collectively contribute to the disturbances  
observed in glucose metabolism in individuals affected by  
OSA. 
An earlier study reported that metabolic syndrome and  
OSA are more dominant in middle-aged adults. The  
incidence of OSA in men and females varies from 9-14% 

21and 4-7% respectively with advancement of age.   
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Parameters OSA Cases (N = 60) Control (N = 60) P-value

Age (years) 48.5 ± 2.64 47.04 ± 2.82 0.129

Weight (Kg) 88.6 ± 5.84 81.58 ± 4.98 0.069

Height (m) 1.68 ± 0.43 1.64 ± 0.39 0.392

BMI (Kg/m )² 30.28 ± 2.13 28.94 ± 4.32 0.078

Fasting blood glucose level (mg/dl) 11.96 ± 3.8 4.48 ± 1.78 0.089

Table 1. Demographic details and baseline characteristics
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Figure 1. Severity of OSA (N=60)
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Another study conducted on 2074 patients of polysomn-
ography (PSG) associated with sleep- disordered  
breathing was independently related with metabolic  

22syndrome.  
Gamaldo et al. showed in their study that obstructive  
sleep apnea (OSA) during REM (rapid eye movement)  
sleep is independently linked to a higher prevalence and  
incidence of hypertension. They observed a strong  
association between increasing quartiles of REM AHI  
(Apnoea-Hypopnoea Index during REM sleep) and  
hypertension, indicating a dose- response relationship  

between REM AHI and the likelihood of developing  
23hypertension.

Conclusion 

The present study found that obstructive sleep apnea is  
linked to a greater disruption in glucose metabolism. 
Additionally, this disruption in glucose metabolism is  
associated with the severity of obstructive sleep apnea  
(OSA).
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Figure 2. Incidence of abnormal glucose metabolism in mild, moderate, severe, and control cases (N=120)

Mild OSA (N = 15) Moderate OSA (N = 21) Severe OSA (N = 24)

Normal FBS 7 (46.7%) 5 (23.8%) 9 (37.5%)

High FBS 8 (53.3%) 16 (76.2%) 15 (62.5%)

Total 15 (100.0%) 21 (100%)  24 (100%)

Table 2. compare the normal and abnormal fasting bloodglucose levels
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