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Abstract: 

Objective: Untreated obstructive sleep apnea (OSA) is a risk factor for hypertension and cardiac events and is 

associated with an increase in mortality. Recent studies indicate that most people with type 2 diabetes also have 

OSA. The goal of this study was to evaluate the prevalence and severity of OSA and the risk factors that contribute 

to it among people with chronic and severe type 2 diabetes. 

Methods: 203 people with type 2 diabetes (mean age: 54 ± 8 years, 145 men, 58 women, HbA1c ≥7% [53 mmol / 

mol]) were included in the study who attended a specialized hospital for diabetes; all underwent a complete diabetic 

evaluation and the apnea-hypopnea index (AHI) was used to evaluate the OSA. 

Results: 23.65% of the study subjects had OSA (IAH ≥15). OSA was more frequent among men than women. BMI 

was significantly higher among subjects with OSA (P = 0.01). People with OSA had a higher percentage of diabetic 

complications such as cardiovascular disease (CVD), retinopathy and neuropathy. Hypertension has been identified 

as an independent predictor of OSA. 

Conclusions: the prevalence of OSA has been higher in this study than in the other studies so far. Since OSA is 

treatable, people with diabetes should be screened for this condition to reduce the risk of CVD. 

Corresponding author:  

Dr. Zubia Rafique, 

Basic Health Unit Basti Abdul Kareem, Rahim Yar Khan,  

drsurryaameer86@gmail.com,  

 

 

 

Please cite this article in press Zubia Rafique et al., High Prevalence Of Obstructive Sleep Apnea Among People 

With Type 2 Diabetes Mellitus In A Tertiary Care Center., Indo Am. J. P. Sci, 2020; 07(01). 

QR code 

 
 

http://www.iajps.com/
mailto:drsurryaameer86@gmail.com
mailto:drsurryaameer86@gmail.com


IAJPS 2020, 07 (01), 1232-1238                    Zubia Rafique et al                      ISSN 2349-7750 

 w w w . i a j p s . c o m  
 

Page 1233 

INTRODUCTION: 

Sleep Apnea refers to respiratory abnormalities that 

occur during  sleeps and is mainly composed of 

obstructive sleep apnea, central sleep apnea and 

mixed sleep apnea. OSA is characterized by 

repetitive upper airway obstructions leading to 

intermittent hypoxia and sleep fragmentation. Due to 

poor sleep quality, people with OSA experience 

daytime fatigue, sleepiness, functional impairment 

and overall reduction in quality of life. OSA is a 

common disorder found in people with obesity, 

diabetes, hypothyroidism and CVD. According to 

reports from the National Sleep Foundation, the 

prevalence of sleep apnea in the adult population of 

the United States. UU. They are about 18 million.1 

Although there are no national studies on the 

prevalence of OSA, cross-sectional studies have been 

conducted in the pakistani population and in different 

subpopulations, with a prevalence of 13.7% among 

adults2 and 7.5% between middle-aged city men. 3 

Type 2 diabetes has reached an epidemic and in 

pakistanwith over 6 million people currently 

diagnosed with the disease. 4 Most people with type 

2 diabetes have also been reported to have OSA. 5 

Since intermittent hypoxia has been shown to have 

adverse effects on glucose metabolism, OSA not only 

increases the risk of developing type 2 diabetes. 2, 

but also contributes to poverty. Glycemic control in 

people with existing diabetes.6 A recent follow-up 

study in the Chinese population has shown that poor 

sleep quality and short sleep duration have 

contributed substantially to an increased risk of type 

2 diabetes, which is independent of possible 

confusing factors such as age and obesity, family 

history of diabetes, etc. 7 In addition, the European 

sleep apnea cohort study showed that people with 

severe OSA diabetes had higher levels of HbA1c than 

people with non-apneic diabetes. 8 Moderate to 

severe OSA is also a risk factor. Significant for 

cardiovascular events.9 Both diabetes and OSA 

contribute independently to the incidence of 

cardiovascular events and the coexistence of both 

conditions can promote cardiovascular morbidity and 

mortality among these subjects. While few 

researchers have studied the prevalence of OSA 

among some pakistani  populations based on age and 

gender, studies on the prevalence of OSA among 

people with diabetes are sparse..10 There are no 

studies in pakistan on the prevalence of OSA among 

people with diabetes, especially those with severe and 

chronic diabetes. Therefore, we conducted a study to 

evaluate the prevalence and severity of OSA and the 

risk factors contributing to it among people with 

inadequately controlled type 2 diabetes. 

 

METHODS: 

The study was conducted in Mayo hospital lahore. 

The study was approved by ethics comitee and 

informed consent was obtained from all participants. 

275 subjects of both sexes who attended the hospital 

with HbA 1c ≥ 7% [53 mmol / mol] were considered 

and willing to participate in the study. Subjects taking 

sleep medications were excluded from this study. The 

subjects were selected for OSA by 

ResMedApneaLinkTM Plus (ResMed Germany Inc., 

Germany). The apnea-hypopnea index (AHI) was 

used to determine the OSA (night time assessment, 

minimum duration: 5:30 hours) and daytime 

sleepiness was assessed using the Epworth Sleepiness 

Scale (ESS). 

 

According to the American Academy of Sleep 

Medicine (AASM), a threshold of 15 events (AHI or 

RDI) per hour with or without symptoms or 5 events 

per hour with symptoms were considered OSA. In the 

present study, type 4 polysomnography was used and 

the AHI was used for the diagnosis of OSA with a 

limit of 15.11. The oxygen desaturation index (ODI) 

was measured by oximetry. The ESS score> 10 was 

considered abnormal, indicative of sleep disturbances 

at night. The result obtained by Apnea Link has been 

correlated with ESS. Subjects whose evaluation time 

was less than the established minimum duration were 

excluded from the study. Eventually, 203 evaluation 

criteria (145 men, 58 women) were included in this 

study. Anthropometric measurements were recorded 

including height, weight, BMI, waist circumference, 

hip circumference and neck circumference (for each 

variable the average of two consecutive 

measurements was considered). Other clinical data 

collected included a history of hypertension, duration 

of diabetes, current therapy and the presence of 

complications of diabetes such as retinopathy, 

neuropathy, nephropathy, peripheral vascular disease 

(PVD), CVD (known history of myocardial 

infarction, coronary artery bypass grafting, coronary 

angioplasty) and stroke. Self-sufficient snoring habits 

and the presence of dental deformities have been 

documented. Dent deformity refers to the presence of 

malocclusions (crooked or clenched teeth), and this 

was identified by a dentist.  The lipid profile, the 

parameters of the liver function test and the 

parameters of the kidney function test were 

estimated.in the blood using BS-400 Mindray 

Chemistry Analyzer and HbA1c has been estimated 

by HPLC (Biorad). The data were analyzed using 

SPSS 19.0. Categorical variables are represented as 

percentages and measurable variables as mean ± 

standard deviation. The chi-square test was 

performed to compare categorical variables, while the 

t-test was performed to compare quantitative 

variables between subjects with and without OSA. 
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ANOVA was performed to compare variables 

between subjects classified into different groups 

based on the severity of the OSA (normal, mild, 

moderate and severe). Value P. <0.05 was considered 

significant multiple logistic regression analyzes were 

used in all analyzes to identify confounding factors. 

 

RESULTS: 

Clinical characteristics: 

The mean age of the total study subjects was 54 ± 8 

years. The average duration of diabetes was 12 ± 8 

years and 72.1% of the subjects had a family history 

of diabetes. 78.8% were non-smokers and 80.3% did 

not consume alcohol. Their average body mass index 

was 28.3 ± 5.2 kg / m2, the waist circumference was 

100.5 ± 12 cm, the hip circumference was 100.4 ± 

13.3 cm and the circumference of the neck was 38.6 

± 5.4 cm. 75.8% of the subjects reported snoring and 

29.1% were identified with dental deformities. The 

mean HbA1c% was 9.6 ± 2.0 (81 ± 15 mmol / mol), 

[range: 7-19.4 (53 - 189 mmol / mol)] and 

dyslipidemia was prevalent in 70% of these subjects. 

When comparing anthropometric measurements of 

men and women, the BMI and hip circumference 

were significantly higher among women, while the 

height and circumference of the neck were greater 

among men (P <0.001, Table 1). 

 

Prevalence of the FBO and confounding factors: 

The prevalence of OSA was 23.65% among the study 

subjects. The FBO showed a weak positive 

correlation with the ESS score (r = 0.29). I A HIA An 

OSA was more frequent among men than women 

(73.46% against 26.53%). Among the usual snorers, 

83.33% had OSA, while only 16.66% of subjects had 

OSA among those who did not snore (P = 0.013). 

The prevalence of OSA among subjects with dental 

deformities was not significantly higher than those 

without dental deformities (P = 0.34). The percentage 

of hypertension among OSA subjects was higher 

(79.16%) than those without OSA (66.89%), but their 

numbers did not differ significantly between the two 

sexes. Although the coexistence of diabetic 

complications and OSA was analyzed, it was 

observed that 66.6% of subjects with neuropathy, 

37.5% with nephropathy, 37.5% with retinopathy and 

25% with CVD they had the OSA. 

 

Table 1: Comparison of anthropometric data of men and women 
Variable

 Gende

r 

Mean ± SD P value*
 

Height (cm) Men 167±6 

Women 153±9 0.001 

Total 163±9 

Weight (kg) Men 76.74±12.13 

Women 73.02±19.15 0.12 

Total 75.75±14.36 

BMI (kg/m2) Men 27.44±4.10 

Women 30.75±7.01 <0.001 

Total 28.31±5.22 

Waist (cm) Men 100.05±12.06 

Women 101.54±11.92 0.44 

Total 100.48±12.00 

Hip (cm) Men 98.38±11.73 

Women 105.56±15.63 <0.001 

Total 100.44±13.32 
Neck (cm)    Men 39.92±5.66 

Women 35.29±2.70     0.001 

Total 38.58±5.40 
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Table 2: Comparison of anthropometric measurements and biochemical estimations between subjects 

with and without OSA 
Variable Without OSA With OSA 95% CI of the difference P value 

  (<15) (≥15) Lower Upper  

 BMI (kg/m2) 27.7±4.9 30.51±5.7 -4.57 -1.06 0.002 

 Waist (cm) 98.61±12.15 106.57±9.59 -11.92 -4.00 0.001 

 Hip (cm) 99.51±12.86 103.7±14.81 -8.79 0.42 0.075 

 Neck (cm) 38.55±5.77 38.8±4.44 -2.14 1.63 0.790 

 ESS 5.63±4.15 6.45±4.56 -2.33 0.70 0.288 

 HbA1c% (mmol/mol) 9.69±2.19 9.23±1.89 -0.26 1.16 0.209 

 AST (U/L) 25.77±29.98 24.29±17.88 -8.27 11.23 0.765 

 ALT (U/L) 31.4±25.24 28.41±20.14 -5.53 11.50 0.490 

 Urea (mg/dL) 32.44±23.27 37.1±26.24 -12.51 3.18 0.242 

 Creatinine (mg/dL) 1.16±0.79 1.26±0.87 -0.36 0.16 0.458 

 Total cholesterol (mmol/L) 165.68±51.77 165.89±51.58 -19.75 19.33 0.983 

 Triglycerides (mmol/L) 184.37±191.2 153.58±78.85 -33.77 95.35 0.348 

 HDL-cholesterol (mmol/L) 38.97±9.64 41.28±7.08 -5.72 1.10 0.183 
 LDL-cholesterol (mmol/L) 90.98±31.25 93.84±38.64 -15.04 9.33 0.644 

 

Mean ± SD: Standard deviation, CI: Confidence interval, kg/m2: kilogram per metre square, cm: 

centimetres, mmol/mol: millimoles per mol, U/L: International units per litre, mg/dL: milligrams per 

decilitre, mmol/L: millimoles per liter
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The mean age of subjects with OSA was greater than 

those without OSA (P = 0.020). Weight, BMI and 

waist circumference was also significantly greater 

among OSA subjects (P = 0.004, 0.002 and 0.01 

respectively). Biochemistry parameters analyzed such 

as HbA1c, liver enzymes: alanine aminotransferase 

(ALT) and aspartate aminotransferase (AST), serum 

urea, serum creatinine, total cholesterol, triglycerides, 

HDL cholesterol and LDL cholesterol did not differ 

significantly between those with and without OSA 

(Table 2).Multiple logistic regression analysis 

showed that the BMI contributing to the FBO among 

our study subjects (P = 0. 01). When a separate 

analysis was performed for both sexes, the presence 

of hypertension was found to be associated with OSA 

among men (0.03) and BMI among women (0.05). 

 

DISCUSSION: 

OSA is characterized by fragmented sleep due to 

microactivations that cause unrefreshing sleep due to 

poor sleep quality. OSA and diabetes share numerous 

risks in the early years such as age, obesity, etc. 12 In 

many populations there is much information to 

demonstrate the link between OSA and diabetes and 

there are studies that have shown the negative impact 

of reduced sleep duration on glucose metabolism, 

even among normal subjects. 13 different 

pathophysiological mechanisms such as high activity 

of the sympathetic nervous system, intermittent 

hypoxia, deregulation of the hypothalamic-pituitary 

axis, etc., have been proposed to cause this alteration. 

6 Our study focused on the prevalence and associated 

factors of OSA among people with poorly controlled 

type 2 diabetes mellitus. The prevalence of OSA in 

this study was higher than that reported among 

people with diabetes from other studies. This could 

be due to the fact that we study a population with 

chronic and severe diabetes, and it has been shown 

that glycemic status is highly correlated with OSA.14 

A hospital study by Ekka et al., Showed that among 

325 subjects with diabetes Type 2 In northern India, 

the prevalence rate of OSA was 24.3% .15 Another 

study of western India among people with diabetes, 

with a smaller sample size (n = 33), showed that OSA 

was present in 27% of the studied population. The 

highest prevalence of OSA reported so far, 86%, 

came from a study conducted on obese subjects with 

type 2 diabetes mellitus in the United States.17 The 

highest prevalence of OSA among men compared to 

women has been recognized by several international 

researchers. This is true even among the pakistani 

population, 15,18 and the results of our study agree 

with these results.Snoring has been established to be 

a symptom or confounding factor for OSA19. There 

are several studies that have shown that habitual 

snoring causes irregularities in glucose metabolism, 

such as reduced insulin sensitivity and high levels of 

HbA1c20,21. Context that a high percentage of the 

subjects in our study had the three related conditions, 

namely snoring, OSA and poorly controlled diabetes. 

In addition, a high percentage of men who reported 

habitual snoring in this study had OSA. The 

relationship between the duration of diabetes and the 

OSA has not been well studied. Our results indicate 

that the severity of OSA may increase with a longer 

duration of diabetes, which is consistent with the 

results of the study by Ekka et al. 15 Hypertension 

was present in 76.16% of subjects with OSA in this 

study. Previous research has reported that 

hypertension prevails among approximately 60% of 

people with OSA and OSA can lead to persistent 

systemic hypertension. 22 The Wisconsin sleep study 

reported that this relationship is independent of other 

confounding variables such as BMI. 23 Hypertension 

was found to have an independent association with 

OSA and was gender related in ourstudy.indi. People 

with severe OSA had a higher prevalence of chronic 

diabetic complications, especially CVD, in this study. 

A prospective 11-year study from California shows 

that the CVD mortality rate was approximately 

double among people with moderate to severe OSA 

compared to those with mild or absent OSA.24 

Treatment of OSA among subjects with CVD would 

be beneficial since that these people have higher 

levels of risk of manifesting themselves seriously 

Cardiovascular consequences and mortality.The mean 

age of OSA subjects was higher in this study and the 

prevalence of any type of sleep apnea (central or 

obstructive) has been shown to increase with age, 25 

although an independent relationship is not well 

established. The positive association between OSA 

and factors such as BMI, neck circumference and 

waist circumference was observed among the 

subjects in this study. BMI had a high association 

with OSA among women, while this relationship had 

not been observed among men. Obesity is an obvious 

risk factor for OSA and a high percentage of people 

with OSA have a high BMI. Mayer et al. In their 

study of subjects with and without OSA they showed 

that the anatomy of the upper airway differs 

significantly between people with a high body mass 

index, which contributes to respiratory abnormalities 

in them during sleep. A previous study by our group 

showed that OSA was widespread among people with 

type 2 diabetes (28%) even when their body mass 

index was low.27 Waist circumference, a 

confounding factor for l obesity was significantly 

higher among women in this population. Visceral 

adiposity has been shown to be independently related 

to OSA among men, but not previously among 
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women.28 Our study has some important limitations. 

The study was conducted on subjects with 

inadequately controlled diabetes and therefore the 

results may not be directly applicable to a population 

with good or fair glycemic control. Although the 

study provides some useful ideas about OSA among 

diabetic people, being a hospital study, the results 

cannot be generalized. We do not use the gold 

standard, polysomnography, to evaluate the OSA 

among the subjects of our study that may have 

influenced the accuracy of the test results. 

 

CONCLUSIONS: 

Our study shows that OSA is widespread among 

people with type 2 diabetes with adequate glycemic 

control. The high rate of OSA observed among the 

subjects of our study ensures that diabetic people 

must undergo detection and treatment tests of OSA, 

since the coexistence of these two conditions 

increases the risk of CVD. BMI, neck and waist 

circumference, male gender, presence of 

hypertension, etc. They have been identified as risk 

factors contributing to OSA in this population. 

Prospective studies in this direction are needed to 

find out whether improving blood pressure control, 

BMI, neck circumference and waist size would 

reduce the incidence of OSA among diabetics. 

 

REFERENCES: 

1. National Sleep Foundation (2015) Sleep 

Apnea. http://sleepfoundation.org/ sleep-

disorders-problems/sleep-apnea . Accessed 20 

May 2015. 

2. Sharma SK, Ahluwalia G. Epidemiology of 

adult obstructive sleep apnoea in India. Indian 

J Med Res 2010; 131:171-175. 

3. Udwadia ZF, Doshi AV, Lonkar SG, Singh CI 

Prevalence of sleep-disordered breathing and 

sleep apnea in middle-aged urban Indian men. 

Am J RespiCrit Care Med 2004; 169:168-

173.doi: 10.1164/rccm.200302- 

265OC. 

4. Joshi SR, Parikh RM. India - diabetes capital 

of the world: now heading towards 

hypertension. J Assoc Physicians India 2007; 

55:323-324. 

5. West SD, Nicoll DJ, Stradling JR. Prevalence 

of obstructive sleep apnea among men with 

type 2 diabetes. Thorax 2006; 61:945- 950. 

6. Tasali E, Mokhlesi B, Cauter EV. Obstructive 

Sleep apnea and type 2 diabetes: interacting 

epidemics. Chest 2008; 133:496- 506. doi: 

10.1378/chest.07-0828. 

7. Lou P, Zhang P, Zhang L, Chen P, Chang G, 

Zhang N, et al. Effects of sleep duration and 

sleep quality on prevalence of type 2 diabetes 

mellitus: A 5-year follow-up study in China. 

Diab Res Clin Pract 2015; 109:178- 184. 

8. Kent BD, Grote L, Ryan S, Pepin JL, 

Bonsignore MR, Tkacova R, et al. Diabetes 

mellitus prevalence and control in sleep 

disordered breathing: the European Sleep 

Apnea Cohort (ESADA) Study. Chest 2014; 

146:982-990. 

9. Somers VK, White DP, Amin R, Abraham 

WT, Costa F, Culebras A, et al. Sleep Apnea 

and cardiovascular disease: An American 

Heart Association/American College of 

Cardiology Foundation scientific statement 

from the American Heart Association Council 

for High Blood Pressure Research 

Professional Education Committee, Council 

on Clinical Cardiology, Stroke Council, and 

Council on Cardiovascular Nursing. 

Circulation 2008; 118:1080-1011. 

10. Mohan V, Pradeepa R. Epidemiology of 

diabetes in different regions of India. Health 

Administrator 2009; 22:1-18. 

11. Epstein LJ, Kristo D, Strollo PJ, Friedman  N, 

Malhotra A, Patil SP, et al. Clinical guideline 

for evaluation, management and long-term 

care of obstructive sleep apnea in adults: Adult 

obstructive sleep apnea task force of the 

American Academy of Sleep Medicine. J Clin 

Sleep Med 2009; 5:263-276. 

12. Young T, Palta M, Dempsey J, Skatrud J, 

Weber S, Badr S. The occurrence of sleep- 

disordered breathing among middle-aged 

adults. N Eng J Med 1993; 328:1230-1235. 

13. Spiegel K, Leproult R, Van Cauter E. Impact 

of sleep debt on metabolic and endocrine 

function. Lancet 1999; 354:1435-1439. 

14. Kent BD, Grote L, Bonsignore MR, 

Saaresranta T, Verbraecken J, Levy P, et al. 

Sleep apnoea severity independently predicts 

glycaemic health in non diabetic subjects: the 

ESADA study. Eur Resp J 2014; 44:130-139. 

doi: 10.1183/09031936.00162713. 

15. Ekka R, Suri JC, Singh C, Sen MK, Gupta A. 

Prevalence of obstructive sleep apnea in type 2 

diabetes mellitus. Ind J Sleep Med 2010; 5:18-

26. 

16. Singh A, Pawar S, Jain J, Singh R. 

Polysomnographic study in diabetes mellitus 

in central Indian subjects. J Mahatma Gandhi 

Institute of Medical Sciences 2012; 17:17-21. 

17. Foster GD, Sanders MH, Millman R, Zammit 

G, Borradaile KE, Newman AB, et al. 

Obstructive sleep apnea among obese patients 

with type 2 diabetes. Diabetes Care 2009; 

32:1017-1019. 



IAJPS 2020, 07 (01), 1232-1238                    Zubia Rafique et al                      ISSN 2349-7750 

 w w w . i a j p s . c o m  
 

Page 1238 

18. Punjabi NM. The prevalence of adult 

obstructive sleep apnea. Proc Am Thorac Soc 

2008; 5:136-143. 

19. Berry DTR, Webb WB, Block AJ, Switzer 

DA. Sleep-disordered breathing in a 

subclinical population. Sleep 1986; 9:478-483. 

20. Joo S, Lee S, Choi HA, Kim J, Kim E, Kimm 

K, et al. Habitual snoring is associated with 

elevated hemoglobin A1c levels in non-obese 

middle-aged adults. J Sleep Res 2005; 15:437-

444. 

21. Renko AK, Hiltunen L, Laakso M, Rajala U, 

Kienanan-Kiukaanniemi S. The relationship of 

glucose tolerance to sleep disorders and 

daytime sleepiness. Diabetes Res Clin Pract 

2005; 67:84-91. 

22. Silverberg DS, Oksenberg A, Iaina A. Sleep- 

related breathing disorders as a major cause of 

essential hypertension: fact or fiction? Curr 

Opin Nephrol Hypertens 1998; 7:353-357. 

23. Young T, Peppard P, Palta M, Hla KM, Finn 

L, Morgan B, et al. Population-based study of 

sleep-disordered breathing as a risk factor for 

hypertension. Arch Intern Med 1997; 

157:1746-1752. 

24. Ancoli-Israel S, DuHamel ER, Stepnowsky C, 

Engler R, Cohen-Zion M, Marler M. The 

relationship between congestive heart failure, 

sleep apnea, and mortality in older men. Chest 

2003; 124:1400-1405. 

25. Bixler EO, Vgontzas AN, Ten Have T, Tyson 

K, Kales A. Effects of age on sleep apnea in 

men: I. Prevalence and severity. Am J Respir 

Crit Care Med 1998; 157:144-148. 

26. Mayer P, Pepin JL,  Bettega  G,  Veale D, 

Ferretti G, Deschaux C, et al. Relationship 

between body mass index, age and upper 

airway measurements in snorers and sleep 

apnoea patients. Eur Respir J 1996; 9:1801- 

1809. 

27. Vijay V, Ramakrishnan N, Sunanina S, 

Vigneswari A, Satyavani K. Subjectswith type 

2 diabetes may have obstructive sleep apnoea 

even at lower BMI values. Ind J Sleep Med 

2012; 7:45-47. 

28. Harada Y, Oga T,  Chihara  Y,  Azuma M, 

Murase K, Toyama Y, et al. Differences in 

associations between visceral fat accumulation 

and obstructive sleep apnea by sex. Ann Am 

Thorac Soc 2014; 11:383- 391. doi: 

10.1513/AnnalsATS.201306- 182OC. 

29. Davies RJO, Ali NJ, Stradling JR. Neck 

circumference and other clinical features in 

the diagnosis of the obstructive sleep apnoea 

syndrome. Thorax 1992; 47:101- 105. 

30. Davies RJ, Stradling JR. The relationship 

between neck circumference, radiographic 

pharyngeal anatomy, and the obstructive sleep 

apnoea syndrome. Eur Respir J 1990; 3:509-

514.  


