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ABSTRACT

Introduction: Obstructive Sleep Apnea (OSA) is a chronic respiratory disorder and is recurrent comorbidity in people 
with type 2 diabetes (T2D) with high prevalence and morbidity. Evidence suggests that the majority of patients with 
T2D also have OSA. The relationship between OSA and T2D may be bidirectional in nature and untreated OSA in these 
patients results in poor glycemic control and complications. 

Aims: To assess the prevalence and severity of OSA in people with T2D and the impact of continuous positive airway 
pressure (CPAP) therapy on glycemic control, and other complications. 

Materials and Methods: People with T2D suspected of OSA and who underwent polysomnography (PSG) from the 
department of medicine, Chirayu medical college and hospital, Bhopal were recruited for this study, from September 
2021 to April 2022. Thirty people with T2D were included in the study. The participants were followed up for 12 weeks 
and 24 weeks respectively. 

Results: The mean age of the participants was 50.73± 3.60. The majority of the participants 66.7 % were male. 50% 
of the participants were overweight and 33% were obese. The mean fasting blood glucose at 12 weeks was 154.47 
mg/dl and at 24 weeks 112.93 mg/dl, the mean postprandial (PP) blood glucose was 254.47 mg/dl at 12 weeks, 
and 212.93mg/dl at 24 weeks. The mean HbA1c was 8.9% at 12 weeks and at 24 weeks it was 8.3% (p=0.0301) a 
statistically significant drop in mean HbA1c was noted. 

Conclusion: Treatment of OSA with CPAP reduces HbA1c in a significant number of patients and this also had a positive 
impact on blood pressure parameters.
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Obstructive sleep apnea (OSA) is a common chronic 
respiratory disorder characterized by sleep-induced 
recurrent upper airway collapse, intermittent hypoxia, 
and sleep fragmentation which results in sympathetic 
activation, systemic inflammation, and oxidative 
stress. These effects of OSA are important mediators of 
metabolic, cardiovascular, and neurocognitive risk. OSA 
is a common disorder that is highly prevalent in people 
with Type 2 diabetes (T2D) [1,2] .

A substantial proportion of people with T2D suffer 
from unrecognized OSA and conversely, T2D is more 
prevalent among OSA patients compared to those 
without OSA. Hence, the role of OSA in the management 
of T2D is important and needs further assessment. The 
majority of patients with T2D also have OSA, which 

Corresponding author: Pravin Gulab Dandekar 

e-mail: pravindandekar@gmail.com

Received: 11-November-2022, Manuscript No. 
jrmds-22-74265;

Editor assigned: 14-November-2022, PreQC No. 
jrmds-22-74265(PQ);

Reviewed: 29-November-2022, QC No. jrmds-22-
74265(Q);

Revised: 05-December-2022, Manuscript No. jrmds-
22-74265(R);

Published: 12-December-2022

INTRODUCTION



Dandekar, et al. J Res Med Dent Sci, 2022, 10 (12):188-191

189Journal of Research in Medical and Dental Science | Vol. 10 | Issue 12 | December 2022

is a significant risk factor for cardiovascular disease 
and mortality. Few prospective studies have concluded 
that even habitual snoring may independently increase 
the risk of T2D [3,4]. The prevalence of OSA among 
obese T2D has recently been estimated at 86% in the 
United States [5]. Various studies currently available 
highlight the association between OSA and a higher 
risk of diabetic kidney disease (DKD) [6], the risk of 
progression to advanced diabetic retinopathy [7], and a 
strong association with hypertension [8], the evidence 
available to date is contradictory on continuous positive 
airway pressure (CPAP) treatment of OSA and improving 
glycemic parameters [2]. 

Hence, this study was conducted to find the prevalence 
and severity of OSA in people with T2D and the impact 
of CPAP therpay on glycemic and blood pressure 
parameters.

MATERIALS AND METHODS

People with T2D suspected of OSA and who underwent 
polysomnography (PSG) from the department of 
medicine, Chirayu medical college and hospital, Bhopal 
were recruited for this study, from September 2021 
to April 2022. Thirty people with T2D suspected of 
OSA were included in the study. The participants were 
followed up for 12 weeks and 24 weeks respectively. 

Exclusion criteria included those with a history of 
congestive heart failure or low ejection fraction, chronic 
obstructive pulmonary disease, end-stage renal disease 
(ESRD), severe chronic liver disease (such as cirrhosis), 
stroke, and permanent pacemaker placement.

Informed consent was obtained from all the participants 
and the study was approved by the institutional ethical 
committee. An overnight laboratory PSG was performed 
to diagnose the presence and severity of OSA. The FPG, 
PPG, and HbA1c test was taken at baseline and repeated 
at 3 and 6 months after CPAP therapy was initiated.

Statistical analysis

Analysis was done using SPSS data sheet version 22. 
Frequency tables and measures of central tendency 

(mean) and measures of dispersion (Standard Deviation) 
were calculated. The student’s t-test was applied to 
compare the mean values of quantitative variables when 
the distribution was normal; P ≤ 0.05 was considered 
statistically significant.

RESULTS

Thirty people with T2D were enrolled in the study. The 
mean age of the participants was 50.73± 3.60. Twenty 
(66.7%) study participants were male (Table 1). The 
majority of the participants (50%) had a body mass 
index between 25-29.9 kg/m2 (Table 2).

About 27 (90%) participants had snoring, 26 (88.66%) 
had nocturia, 25(83.33%) had disturbed sleep and 
22 (73.33%) of them witnessed apneas and daytime 
sleepiness (Table 3). Based on the Apnea-hypopnea 
index score 5 (16.66%) patients had mild, 11 (36.66%) 
had moderate, and 14 (46.66%) had severe OSA (Table 4).

The mean fasting blood glucose at 12 weeks was 
154.47 mg/dl and at 24 weeks 112.93 mg/dl, The 

Table 1: Baseline characteristics.

Parameters
Study group(n=30)

Mean ± SD
Age (years) 50.73 ± 3.60

Gender
Male (%) 20(66.7%)

Female (%) 10 (33.3%)

Table 2: Body mass index.
Body mass index n %

<18.5 kg/m² 0 0%
18.5–24.9 kg/m² 5 16.67%
25–29.9 kg/m² 15 50%

≥30 kg/m² 10 33.33%
Total 30 100%

Table 3: Presentation of diabetic patients with obstructive sleep 
apnea.

  OSA (%)

Snoring
Yes 27 (90)
No 3

Witnessed apneas
Yes 22 (73.33)
No 8

Disturbed sleep
Yes 25 (83.33)
No 5

Daytime sleepiness
Yes 22 (73.33)
No 8

Nocturia
Yes 26 (86.66)
No 4

Participants (%)
No OSA 1 (3.33)

Mild 4 (13.33)
Moderate 11 (36.66)
Severity 14 (46.66)

Table 4: Severity of OSA based on apnea-hypopnea index.

Table 5: Various parameters at 12 and 24 weeks in the study participants.

Parameters 12 weeks (Mean±SD) 24 weeks (Mean±SD) p-value
Fasting blood sugar (mg/dl) 154.47± 40.01 112.93± 26.12 0.0221

PP blood sugar (mg/dl) 254.47± 50.01 212.93± 36.82 0.04101
HbA1c (%) 8.9± 1.01 8.3± 0.92 0.0301

BMI (kg/m2) 28.9± 3.01 28.9± 3.01 0.0475
Systolic blood pressure (mmHg) 141.53± 8.87 133.13± 7.02 0.0071
Diastolic blood pressure (mmHg) 86.13± 8.62 81.10± 8.62 0.0201
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mean postprandial (PP) blood glucose was 254.47 mg/
dl at 12 weeks, and at 24 weeks the PP blood glucose 
level was 212.93mg/dl. The mean HbA1c was 8.9% at 
12 weeks and at 24 weeks the mean HbA1c level was 
8.3% (p=0.0301) a statistically significant drop in mean 
HbA1c was noted (Table 5).

DISCUSSION

The International Diabetes Federation (IDF) 2019 Atlas 
estimates that India has a burden of 77 million adults 
with diabetes and is projected to increase by 74% in 
2045. 1 in 6 adults with diabetes in the world comes 
from India. The prevalence of diabetes has increased 
significantly in India in the last few decades, and it 
reached 8.9% in 2019 [9]. With the emergence of India 
as being diabetes capital of the world, the main focus is to 
get the people with diabetes to their glycemic goal. There 
is a high prevalence of OSA among people with T2D and 
an association between OSA and insulin resistance and 
glucose intolerance emerge as a greater threat [1,2]. The 
mechanisms that contribute to this association include 
intermittent hypoxia, sleep fragmentation, and immune 
activation [10-12].

A total of 30 people with T2D were included and followed 
up for 12 weeks and 24 weeks. In our study, the mean 
age was 50.73 years. This also gives information on the 
prevalence of metabolic syndrome in the middle age 
group. There was a 66.7 % male population in our study. 

For the BMI parameters, 50% of the participants were 
overweight (25–29.9 kg/m2) and 33.33% were obese. 
The main presenting symptoms of were snoring 27 
(90%), daytime sleepiness 22 (73.33%), disturbed 
nocturnal sleep 25 (83.33%), nocturia 26 (86.7%), and 
witnessed apneas 22 (73.33%).

In the present study, 96.66% of patients with T2D had 
OSA indicating that OSA is highly prevalent comorbidity 
in our diabetic population. Regarding the prevalence of 
OSA in patients with T2D our findings are consistent 
with, the sleep AHEAD (Action for Health in Diabetes) 
study, reported OSA prevalence of 86% in diabetics [5]. 
CPAP a non-pharmacological intervention that is the 
gold standard treatment of OSA is highly effective in 
relieving the symptoms of OSA [2].

The mean fasting blood glucose at 12 weeks was 154.47 
mg/dl and at 24 weeks 112.93 mg/dl. At the end of the 
24 weeks, the study group had a statistically significant 
drop in mean fasting blood glucose. The mean PP blood 
glucose was 254.47 mg/dl at 12 weeks, and at 24 weeks 
the postprandial (PP) blood glucose level was 212.93mg/
dl. At the end of the 24 weeks, the study group had a 
statistically significant drop in mean PP blood glucose. 
The mean HbA1c was 8.9% at 12 weeks and at 24 weeks 
the mean HbA1c level was 8.3% a statistically significant 
drop in mean HbA1c was noted.

The mean blood pressure was above average to some 
degree at baseline. In our study as per our protocol 
mean systolic blood pressure at 12 and 24 weeks were 

recorded. In the study group we observed the systolic 
blood pressure of 141.53mmHg at 12 weeks and 133.13 
mmHg at 24 weeks which was also statically significant 
(p=0.0071). For the diastolic blood pressure, we observed 
86.13mmHg at 12 weeks and 81.13mmHg at 24 weeks 
which was also statically significant (p=0.0201). 

Two studies reported earlier have also demonstrated 
improvements in nocturnal glucose levels in diabetics 
after CPAP treatment of their OSA. In contrast, earlier 
studies [13-15] showed no change in HbA1c levels but 
reported improvements in insulin sensitivity after 3–4 
months of CPAP therapy. The results of studies on the 
effect of CPAP on glycemic control remain conflicting. 
However, other favorable effects of CPAP support its 
use in people with diabetes and OSA, particularly in 
symptomatic patients. Increasing evidence suggests that 
people with T2D and severe OSA who are highly adherent 
to CPAP therapy may have greater glycemic benefits [2].

CONCLUSION

The present study demonstrates that treatment of OSA 
with CPAP reduces HbA1c in a significant number of 
patients with T2D. The CPAP therapy has also had a good 
response in reducing hypertension in these populations. 
Thus, the role of OSA in the management of T2D is in 
urgent need of further assessment, and current practice 
approaches should be modified to include systematic 
evaluation and treatment of OSA.

REFERENCES

1. Doumit J, Prasad B. Sleep apnea in type 2 diabetes. 
Diabetes Spectr 2016; 29:14–19.

2. Reutrakul S, Mokhlesi B. Obstructive sleep apnea 
and diabetes: A state of the art review. Chest 2017; 
152:1070-1086. 

3. Elmasry A, Janson C, Lindberg E, et al. The role of habitual 
snoring and obesity in the development of diabetes: A 
10-year follow-up study in a male population. J Intern 
Med 2000; 248:13-20.

4. Al-Delaimy WK, Manson JE, Willett WC, et al. Snoring as 
a risk factor for type II diabetes mellitus: A prospective 
study. Am J Epidemiol 2002; 155:387-393.

5. Foster GD, Sanders MH, Millman R, et al. Obstructive 
sleep apnea among obese patients with type 2 diabetes. 
Diabetes Care 2009; 32:1017-1019

6. Leong WB, Jadhakhan F, Taheri S, et al. The association 
between obstructive sleep apnea on diabetic kidney 
disease: A systematic review and meta-analysis. Sleep 
2016; 39:301-308.

7. Altaf QA, Dodson P, Ali A, et al. Obstructive sleep apnea 
and retinopathy in patients with type 2 diabetes. A 
longitudinal study. Am J Respir Crit Care Med 2017; 
196:892-900.

8. Friedman O, Logan AG. The price of obstructive sleep 
apnea-hypopnea: hypertension and other ill effects. Am 
J Hypertens 2009; 22:474-483. 

https://diabetesjournals.org/spectrum/article/29/1/14/32183/Sleep-Apnea-in-Type-2-Diabetes
https://www.sciencedirect.com/science/article/pii/S0012369217309303
https://www.sciencedirect.com/science/article/pii/S0012369217309303
https://onlinelibrary.wiley.com/doi/full/10.1046/j.1365-2796.2000.00683.x
https://onlinelibrary.wiley.com/doi/full/10.1046/j.1365-2796.2000.00683.x
https://onlinelibrary.wiley.com/doi/full/10.1046/j.1365-2796.2000.00683.x
https://academic.oup.com/aje/article-abstract/155/5/387/171280
https://academic.oup.com/aje/article-abstract/155/5/387/171280
https://academic.oup.com/aje/article-abstract/155/5/387/171280
https://diabetesjournals.org/care/article/32/6/1017/28582/Obstructive-Sleep-Apnea-Among-Obese-Patients-With
https://diabetesjournals.org/care/article/32/6/1017/28582/Obstructive-Sleep-Apnea-Among-Obese-Patients-With
https://academic.oup.com/sleep/article/39/2/301/2417985
https://academic.oup.com/sleep/article/39/2/301/2417985
https://academic.oup.com/sleep/article/39/2/301/2417985
https://www.atsjournals.org/doi/full/10.1164/rccm.201701-0175OC
https://www.atsjournals.org/doi/full/10.1164/rccm.201701-0175OC
https://www.atsjournals.org/doi/full/10.1164/rccm.201701-0175OC
https://academic.oup.com/ajh/article-abstract/22/5/474/330563
https://academic.oup.com/ajh/article-abstract/22/5/474/330563


Dandekar, et al. J Res Med Dent Sci, 2022, 10 (12):188-191

191Journal of Research in Medical and Dental Science | Vol. 10 | Issue 12 | December 2022

9. h t t p s : / / w w w. d i a b e t e s a t l a s . o r g / u p l o a d /
resources/2019/IDF_Atlas_9th_Edition_2019.pdf

10. Shaw JE, Punjabi NM, Wilding JP, et al. Sleep-disordered 
breathing and type 2 diabetes: A report from the 
international diabetes federation taskforce on 
epidemiology and prevention. Diabetes Res Clin Pract 
2008; 81:2-12.

11. Pallayova M, Steele KE, Magnuson TH, et al. Sleep apnea 
predicts distinct alterations in glucose homeostasis and 
biomarkers in obese adults with normal and impaired 
glucose metabolism. Cardiovasc Diabetol 2010; 9:83.

12. Rasche K, Keller T, Tautz B, et al. Obstructive sleep apnea 
and type 2 diabetes. Eur J Med Res 2010; 15:152-156.

13. Brooks B, Cistulli PA, Borkman M, et al. Obstructive 
sleep apnea in obese noninsulin-dependent diabetic 
patients: Effect of continuous positive airway pressure 
treatment on insulin responsiveness. J Clin Endocrinol 
Metab 1994; 79:1681-1685.

14. Harsch IA, Schahin SP, Brückner K, et al. The effect of 
continuous positive airway pressure treatment on 
insulin sensitivity in patients with obstructive sleep 
apnoea syndrome and type 2 diabetes. Respiration 
2004; 71:252-259.

15. West SD, Nicoll DJ, Wallace TM, et al. Effect of CPAP on 
insulin resistance and HbA1c in men with obstructive 
sleep apnoea and type 2 diabetes. Thorax 2007; 
62:969-974.

https://www.sciencedirect.com/science/article/pii/S016882270800226X
https://www.sciencedirect.com/science/article/pii/S016882270800226X
https://www.sciencedirect.com/science/article/pii/S016882270800226X
https://www.sciencedirect.com/science/article/pii/S016882270800226X
https://cardiab.biomedcentral.com/articles/10.1186/1475-2840-9-83
https://cardiab.biomedcentral.com/articles/10.1186/1475-2840-9-83
https://cardiab.biomedcentral.com/articles/10.1186/1475-2840-9-83
https://cardiab.biomedcentral.com/articles/10.1186/1475-2840-9-83
https://eurjmedres.biomedcentral.com/articles/10.1186/2047-783X-15-S2-152
https://eurjmedres.biomedcentral.com/articles/10.1186/2047-783X-15-S2-152
https://academic.oup.com/jcem/article-abstract/79/6/1681/2649328
https://academic.oup.com/jcem/article-abstract/79/6/1681/2649328
https://academic.oup.com/jcem/article-abstract/79/6/1681/2649328
https://academic.oup.com/jcem/article-abstract/79/6/1681/2649328
https://www.karger.com/Article/Abstract/77423
https://www.karger.com/Article/Abstract/77423
https://www.karger.com/Article/Abstract/77423
https://www.karger.com/Article/Abstract/77423
https://thorax.bmj.com/content/62/11/969.short
https://thorax.bmj.com/content/62/11/969.short
https://thorax.bmj.com/content/62/11/969.short

