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Abstract and Introduction 

Abstract 

Objective: To assess the prevalence of sleep apnea (SA) in adults with type 2 diabetes mellitus (T2DM) and examine 

whether demographics and comorbid factors were associated with SA in this population. 

Methods: This study enrolled 330 consecutive adults with T2DM referred to a diabetes clinic, 279 of whom completed 

the study. Evaluation of the presence of SA was performed with use of a single-channel recording device that 

measures disordered breathing events from a nasal cannula airflow signal. The device was worn by the study 

participants in their home, after instruction in appropriate use by clinical staff at the diabetes center. The presence and 

severity of SA were determined by use of an apnea-hypopnea index (AHI), reflecting periods of diminished and absent 

breathing. Demographic and medical information data were collected to detect factors associated with SA in this study 

population. In addition, a time and cost analysis was conducted regarding the screening process for SA by clinical staff 

at the diabetes center. 

Results: The results show a high prevalence of SA in adults with T2DM, ranging from 48% (AHI level of ≥10 events/h) 

to 29% (AHI level of ≥20 events/h). At an AHI cutoff value of ≥15 events/h, the overall prevalence rate was 36% (49% 

in male and 21% in female participants). The following variables were associated with SA: age ≥62 years, male sex, 

body mass index ≥30 kg/m,2 snoring, and reports of stopping breathing during sleep. The time and cost analysis 

showed that the screening device involved minimal setup time, was simple to use, and was a cost-effective method to 

screen for SA. 

Conclusion: SA is a common disorder associated with major morbid conditions, including hypertension, obesity, 

cardiovascular disease, and insulin resistance. Predisposing factors for SA and T2DM are similar. This study showed 

that SA has a high prevalence in adults with T2DM and identified factors that may be associated with its presence in 

this population. Assessment for SA can be easily performed in an outpatient setting with a portable recording device 

such as the one used in this study. Screening for SA should be considered in the T2DM population. 

Introduction 

One of the most common types of sleep disturbance is sleep apnea (SA), characterized by periods of decreased 

breathing (hypopnea) or absent breathing (apnea) during sleep, attributable to obstruction of the upper airway. This 

disorder affects at least 10 to 20 million adults in the United States[1] and is more common in persons who are 

overweight or obese than in those who are of normal weight.[2] SA is associated with snoring, poor sleep quality, 

excessive daytime sleepiness, and decreased quality of life.[3,4] The presence and severity of SA are defined by an 

apnea-hypopnea index (AHI), in conjunction with symptoms. An AHI of 5 events/h or greater is usually considered 

diagnostic of SA. More severe apnea (AHI of ≥15 events/h) has been demonstrated to be associated with a doubling 

of the risk for the development of hypertension, when adjustments are made for comorbid risk factors such as body 

mass index (BMI), alcohol use, and cigarette smoking.[5]  

Type 2 diabetes mellitus (T2DM) affects approximately 5.1% of the adult population in the United States, and another 

2.7% of cases remain undiagnosed.[6] Both obstructive SA and T2DM are more common in persons with obesity than in 

their normal-weight counterparts and are associated with increasing age and cardiovascular disease. Although some 

studies have demonstrated an increased prevalence of SA in patients with T2DM, they were performed with use of 
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small samples or male subjects only.[7-9]  

The primary aim of the current study was to assess the prevalence of SA in a group of adults with T2DM. A secondary 

aim was to ascertain whether clinical variables, such as BMI, may be associated with the presence of SA in this study 

population. Another aim was to evaluate the time and cost related to use of a screening device in a diabetes clinical 

practice. 

Patients and Methods 

Study Participants 

All study participants had a diagnosis of T2DM and were required to sign an informed consent document before 

beginning the protocol. The study was approved by an institutional review board. 

Patients were excluded from the study if they had a current diagnosis of SA or were using continuous positive airway 

pressure (CPAP) therapy. Other exclusion criteria were type 1 diabetes, severe pulmonary or cardiac disease, and use 

of medications that were known to affect sleep. 

Four hundred forty consecutive patients presenting to the diabetes clinic were invited to participate in the study, of 

whom 330 consented. Although no data were collected on the patients who chose not to participate in the study, there 

appeared to be no selection bias regarding study participation. Consecutive patients were asked to participate, and 

those declining gave reasons primarily of time constraints and lack of accessibility to the sleep center or clinic. 

Experimental Protocol 

Study participants were asked to wear an ApneaLink (ResMed Corp, San Diego, CA) screening device for SA 

overnight in their home. The first 60 participants were also asked to undergo an attended overnight sleep study at a 

sleep center, during which polysomnography (PSG) was used simultaneously with the ApneaLink device. PSG is 

considered the "gold standard" test in the field of sleep medicine for definitive diagnosis of SA.[10] The PSG was 

completed within 2 weeks of the at-home ApneaLink study and was performed for further validation of both the 

ApneaLink technology and the prevalence data. The diagnosis of SA was based on the AHI obtained from the 

ApneaLink device after the overnight at-home study. The AHI is based on the total number of episodes of apnea and 

hypopnea that occur during sleep, or during study time when measurements during sleep are unavailable, divided by 

the total sleep or study time. 

Data were collected regarding diabetes medications, number of years since diabetes was diagnosed, hemoglobin A1c 

(A1C), cholesterol, triglycerides, and blood pressure. Cholesterol, triglycerides, and A1C results had been obtained 

during the previous 3 months or, if not available, blood specimens were obtained to determine these results. The BMI 

was recorded at the time of the initial screening study. Information regarding the presence of asthma, breathlessness, 

allergies, and a history of cardiovascular disease was also obtained at the initial visit. 

Before using the ApneaLink device in their home, study participants were instructed in its use by staff at the diabetes 

center. They were shown how to wear and operate the device and were also given written instructions to take with 

them. 

ApneaLink Screening Device 

The ApneaLink is a single-channel screening device for SA. The device consists of a nasal cannula attached to a small 

case that houses a pressure transducer; it is held in place by a belt worn around the user's chest (Fig. 1). 
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Figure 1.   

The device operates on battery power, has a sampling rate of 100 Hz, a 16-bit signal processor, and an internal 

memory storage of 15 MB. It has the capacity for approximately 17 hours of data collection. 

The ApneaLink software allows analysis of the data and is based on the airflow signal. Analysis of data is performed 

automatically by the software's algorithm, which produces a 1-page report for review by the clinician. The device also 

allows full disclosure of the recorded data for review and rescoring if necessary. The default settings of the ApneaLink 

for episodes of apnea and hypopnea were used in this study. An apneic episode was defined as a decrease in airflow 

by 80% of baseline for 10 seconds or more, and an episode of hypopnea was defined as a decrease in airflow by 50% 

to 80% of baseline for 10 seconds or more. 

In this study, we used 2 hours or more of study time as a cutoff for data analysis. It is common when studying patients 

with SA to require a minimum of 4 hours of sleep time. To confirm the validity of the 2-hour results with ApneaLink at 

home, we compared the results with data obtained during a recording time of 4 hours or longer in the sleep laboratory.
[11]  

Statistical Analysis 

The prevalence of SA was determined from the ApneaLink results at AHI levels of ≥5, ≥10, ≥15, and ≥20 events/h 

with use of confidence interval testing. The analyses were done for 2 or more hours of study time. We also report 

prevalence rates using the AHI results from the PSG study. 

Analysis of time and cost variables was performed by evaluation of the time required by clinical diabetes staff to set up 

the device, instruct the patient in use of the device, and generate the ApneaLink report. A simple model was 

constructed to compare the labor cost for performing the ApneaLink test with the labor cost for obtaining an 
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electrocardiogram (ECG), a commonly performed test in clinical practice. The model applies the estimated times to 

perform each component of the 2 procedures to national hourly wage and benefit rates. Users can select wage rates 

based on 3 skill levels--nursing assistant; licensed practical nurse or licensed vocational nurse; or registered nurse 

(RN). Hourly wages for 2004 and average fringe benefit rates as a percentage of the total were determined for the 3 

categories. The source of wage rate data was the US Bureau of Labor Statistics National Compensation Survey, 

whereas fringe benefits were as reported by the Bureau of Labor Statistics Employer Costs for Employee 

Compensation Survey.[12,13]  

Validation of the ApneaLink findings against PSG results has been previously reported.[11,14] Erman et al[11] found a 

high level of sensitivity and specificity of the ApneaLink compared with PSG in subjects with T2DM. 

Results 

Prevalence of SA 

Of the 330 patients who consented to participate in the study, 279 (146 male and 133 female study participants) had 2 

or more hours of recorded evaluable data for assessment of the prevalence of SA. Demographic information is 

presented in Table 1 . The mean age of these 279 patients was 57 years (range, 21 to 82), and the mean BMI was 

33.5 kg/m[2] (range, 20 to 69). Of the overall study cohort, 60% were 55 years of age or older. Prevalence rates of SA 

at all tested AHI values are shown in Table 2 . These results demonstrate a high prevalence of SA, ranging from 48% 

at an AHI of ≥10 events/h to 29% at an AHI of ≥20 events/h. At AHI levels of ≥15 events/h and ≥20 events/h, the 

SA rate was much higher for male than for female study participants (49% versus 21% and 42% versus 15%, 

respectively). The prevalence rates for SA obtained during the PSG study in 62 study participants are outlined in Table 

3 and confirm the high prevalence rate determined by the ApneaLink from the study performed in each patient's home. 

Table 1. Demographic Information for 279 Study Participants, Based on 2 or More Hours of Study 

Time for Assessment of Prevalence of Sleep Apnea 
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Table 2. Prevalence Rates and 95% Confidence Intervals for Sleep Apnea, Based on 2 or More 

Hours of Study Time (N = 279)* 
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Independent Factors Associated with SA 

Medical history data and characteristics of study participants are summarized in Table 4 and Table 5 . Male sex was 

independently and highly associated with SA for all AHI cutoff levels of ≥10 events/h (P<0.0001) and borderline 

nonsignificant for an AHI of ≥5 events/h (P = 0.05). Age of ≥62 years was highly associated with SA for AHI cut-off 

values of ≥5 events/h (P<0.0001), ≥10 events/h (P = 0.0005), and ≥15 events/h (P = 0.01). BMI was significantly 

associated with SA at an AHI level of ≥15 events/h (P = 0.02). Snoring and reports of stopping breathing during sleep 

were also significantly associated with SA for AHI cutoff levels of ≥10, ≥15, and ≥20 events/h. No associations were 

found between SA and abnormal values of triglycerides, low-density lipoprotein cholesterol, high-density lipoprotein 

cholesterol, or A1C, although only 70% of the study participants had these laboratory results. 

 

Table 4. Medical History Information for Study Participants 

 

Table 3. Prevalence Rates and 95% Confidence Intervals for Sleep Apnea in Polysomnography 

Cohort (N = 62)* 
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Time and Cost Analysis 

Another objective of the study was to perform a time and cost analysis related to the use of the ApneaLink and to 

obtain clinical impressions regarding ease of use for the device. The usual clinical diabetes staff was involved in setup 

for each study participant and downloading of the ApneaLink results. They recorded the time required to perform each 

in-office step of the ApneaLink test. Additionally, the respondents rated ease-of-use and com-pared technical 

requirements with common in-office diagnostic procedures. The ApneaLink was rated as an "acceptable" device (3 on 

a 1 to 3 scale) for the diagnosis of SA. The complexity of the device was comparable to performing an ECG. Required 

time, on average, was less than 12 minutes to perform the 3 steps constituting the ApneaLink test (device setup, 

patient instruction, and report generation). A learning effect was observed. The total time was reduced by almost 5 

minutes when the average time was compared for performing the initial 20% of the procedures versus the final 20% of 

the procedures. 

With use of the economic model and references previously described, hourly wages were determined, ranging from a 

low of $10.00 per hour (nursing assistant) to a high of $25.96 per hour (RN), and the average fringe benefit rate was 

28%. On the basis of model results, the labor cost is approximately equivalent for performance of the ApneaLink test 

and an ECG. For example, with use of the national hourly wage for a RN ($33.23, including fringe benefits), the cost to 

perform an ApneaLink test is about $6 (10 minutes to perform complete test) versus approximately $4 to perform an 

ECG test (7 minutes for completion).[12,13] The failure rate (defined as noncapture of data for an evaluation period of 2 

hours) of the ApneaLink was very low at 15%. 

Discussion 

This is the first prospective study assessing the prevalence of SA in male and female adults with T2DM in a typical 

diabetes clinic. The results demonstrate a high prevalence of SA in men and women of all ages, and especially in older 

men. This finding seems to be consistent with results in prior studies. Katsumata et al[7] found that the prevalence of SA 

was higher in a diabetic male population in comparison with a nondiabetic male population in a study of 12,787 

subjects. Chasens et al[15] found a very high incidence (65%) of undetected SA in patients with T2DM and nocturia. In 

Table 5. Associations Between Sleep Apnea and Characteristics of Study Participants* 
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a study of men with hypertension, Elmasry et al[16] found a prevalence rate of SA of 36% in patients with diabetes in 

comparison with 14.5% in normoglycemic control subjects. 

Sleep apnea is more common in men than in women and is also associated with aging, a higher BMI, and reports of 

witnessed apneic episodes during sleep.[17,18] These associations were also found in the current study population. In 

addition, reports of snoring were found to be associated with SA. Of those patients with SA, the women were older and 

had a higher BMI than did the men, but the prevalence rate remained higher in the male study participants. Excessive 

daytime sleepiness is common in patients with both SA and obesity,[19] although it was not statistically associated with 

SA in the current study. Because only 70% of our patients had laboratory results completed, the conclusions regarding 

lack of correlation between laboratory variables and SA must be qualified. 

Insulin resistance, which is involved in the pathogenesis of T2DM, has been linked to SA, with several studies 

demonstrating independent associations among SA, insulin resistance, and impaired glucose metabolism.[20-22] Ip et al
[20] found that SA was associated with insulin resistance in 270 study subjects independent of obesity, and Punjabi et al
[21] demonstrated similar results in 150 men. As part of the Sleep Heart Health Study, a National Institutes of Health-

funded project assessing the effect of SA on cardiovascular outcomes (23), Punjabi et al[24] found an independent 

association between SA and glucose intolerance and insulin resistance in 2,656 study subjects. In a cross-sectional 

study, Reichmuth et al[25] found that self-reported diabetes was more prevalent in 1,387 study subjects with an AHI 

level of ≥15 events/h than those with an AHI value of <5 events/h, after controlling for shared risk factors such as age, 

sex, and body habitus. 

Spiegel et al[26] demonstrated that sleep deprivation leads to impaired glucose tolerance in normal male subjects. 

Yaggi et al[27] further expanded these findings in a recent study, showing that diminished duration of sleep increases 

the risk of developing T2DM. Other studies have suggested that SA may have a causal role in the develop-ment of 

T2DM. Self-reported habitual snoring has been shown to be independently associated with impaired glucose tolerance 

and incident T2DM in population-based studies.[28,29] Meslier et al[30] found a high rate of impaired glucose tolerance 

and T2DM in patients presenting to a sleep center for assessment of SA. 

The most common and effective therapy for SA is nasal CPAP. This modality of treatment was first described in 1981 

by Sullivan et al[31] and has become the standard of care for the treatment of SA. Recent work from Babu et al[32] 

showed that treatment of SA with CPAP in a population of patients with T2DM resulted in improvement of blood 

glucose levels after breakfast, lunch, and dinner. The magnitude of the glucose reductions was greater than one might 

see with any currently available orally administered agent to treat T2DM. This study also reported that those patients 

who used CPAP for at least 4 hours per night had a reduction in A1C levels that correlated with number of days of 

CPAP use. Other studies have also suggested that treating SA may diminish insulin resistance. With use of the 

euglycemic clamp method, Brooks et al[9] demonstrated an improvement in insulin sensitivity in patients with T2DM and 

SA who were treated with CPAP. Using the same methodology, Harsch et al showed an improvement in insulin 

sensitivity in patients with T2DM[33] and in a group with SA treated with CPAP.[34]  

Data for 51 of the 330 patients originally enrolled in our study were excluded from the analysis because the ApneaLink 

device did not record a minimum of 2 hours of data. Inadequate recording time capture was related to various causes: 

(1) patients did not sleep a minimum of 4 hours during the night; (2) patients did not follow instructions for turning on 

the device; or (3) the nasal cannula used with the device became dislodged from the nares during the night. The 

clinical staff addressed these issues during the study by providing additional training and written instructions as well as 

by providing adhesive tape to secure the cannula during the night. Time and cost analysis for the device indicates that 

it is easy to use, taking comparable time to administer as other common tests currently performed in clinical practice. 

Prevalence rates based on an AHI calculated from the PSG study confirmed our results, demonstrating findings 

comparable to those obtained from the ApneaLink.[35] Because PSG is the standard for the diagnosis of SA, these 

results support the high prevalence of SA in the study population. 
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Our study population was drawn from consecutive patients referred to a diabetes practice and education center in La 

Jolla, California. The ethnic mix and socioeconomic status may not be representative of all parts of the United States. 

Conclusion 

This study shows that SA has a high prevalence in adults with T2DM and identifies several factors that may be 

associated with its presence in this population. Current guidelines for the management of patients with T2DM do not 

include evaluation for possible SA, despite clear evidence from many sources that SA can adversely affect many 

aspects of management and that treatment of SA can yield considerable improvements in glycemic control. SA can be 

usefully and easily assessed in an outpatient setting by using a portable device such as the ApneaLink. Because 

treatment of SA has the potential both to decrease blood pressure[36] and to improve glycemic control,[32] and perhaps 

to aid in adherence to lifestyle efforts, it may be worthwhile to assess patients with T2DM for the presence of SA. 

References 

1. Young T, Peppard PE, Gottlieb DJ. Epidemiology of obstructive sleep apnea: a population health perspective. 

Am J Respir Crit Care Med. 2002;165:1217-1239.  

2. Davies RJ, Ali NJ, Stradling JR. Neck circumference and other clinical features in the diagnosis of obstructive 

sleep apnoea syndrome. Thorax. 1992;47:101-105.  

3. Gottlieb DJ, Whitney CW, Bonekat WH, et al. Relation of sleepiness to respiratory disturbance index: the Sleep 

Heart Health Study. Am J Respir Crit Care Med. 1999; 159:502-507.  

4. Baldwin CM, Griffith KA, Nieto FJ, O'Connor GT, Walsleben JA, Redline S. The association of sleep-disordered 

breathing and sleep symptoms with quality of life in the Sleep Heart Health Study. Sleep. 2001;24:96-195.  

5. Peppard PE, Young T, Palta M, Skatrud J. Prospective study of the association between sleep-disordered 

breathing and hypertension. N Engl J Med. 2000;342:1378-1384.  

6. Harris MI, Flegal KM, Cowie CC, et al. Prevalence of diabetes, impaired fasting glucose, and impaired glucose 

tolerance in U.S. adults: the Third National Health and Nutrition Examination Survey, 1988-1994. Diabetes 

Care. 1998;21:518-524.  

7. Katsumata K, Okada T, Miyao M, Katsumata Y. High incidence of sleep apnea syndrome in a male diabetic 

population. Diabetes Res Clin Pract. 1991;13:45-51.  

8. Resnick HE, Redline S, Shahar E, et al. Diabetes and sleep disturbances: findings from the Sleep Heart Health 

Study. Diabetes Care. 2003;26:702-709.  

9. 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.  

10. American Academy of Sleep Medicine. International Classification of Sleep Disorders: Diagnostic and Coding 

Manual. 2nd ed. Westchester, IL: American Academy of Sleep Medicine, 2005.  

11. Erman MK, Stewart D, Einhorn D, Gordon N, Casal E. Validation of the ApneaLinkTM for the screening of sleep 

apnea: a novel and simple single-channel recording device. J Clin Sleep Med. 2007;3:387-392.  

12. U.S. Department of Labor, Bureau of Labor Statistics. National � Compensation Survey Wages. Available at: 

http://www.bls.gov/ncs/ocs/home.htm. Accessed for veri-fication May 27, 2007.  

13. U.S. Department of Labor, Bureau of Labor Statistics. Employer Costs for Employee Compensation. Available 

at: http://data.bls.gov/PDQ/outside.jsp?survey=cm. Accessed for verification May 27, 2007.  

14. Wang Y, Teschler T, Weinreich G, Hess S, Wessendorf TE, Teschler H. Validation of microMESAM as 

screening device for sleep disordered breathing [article in German]. Pneumologie. 2003;57:734-740.  

15. Chasens ER, Weaver TE, Umlauf MG. Insulin resistance and obstructive sleep apnea: is increased sympathetic 

stim-ulation the link? Biol Res Nurs. 2003;5:87-96.  

16. Elmasry A, Lindberg E, Berne C, et al. Sleep-disordered breathing and glucose metabolism in hypertensive 

men: a population-based study. J Intern Med. 2001;249:153-161.  

17. Young T, Shahar E, Nieto FJ, et al (Sleep Heart Health Study Research Group). Predictors of sleep-disordered 

Page 9 of 11Prevalence of Sleep Apnea in a Population of Adults With Type 2 Diabetes (printer-frien...

7/27/2009http://www.medscape.com/viewarticle/564208_print



Authors and Disclosures 

Daniel Einhorn, MD, FACP, FACE,1,2,3 Deirdre A. Stewart, PhD,4 Milton K. Erman, MD,5 Nancy Gordon, MS,6 

Athena Philis-Tsimikas, MD,1 and Eileen Casal, RN, MN 7  

 
1Scripps Whittier Institute for Diabetes, La Jolla, California, 

2University of California at San Diego, San Diego, California, 

breathing in community-dwelling adults: the Sleep Heart Health Study. Arch Intern Med. 2002;162:893-900.  

18. Grunstein R, Wilcox I, Yang TS, Gould Y, Hedner J. Snoring and sleep apnoea in men: association with central 

obesity and hypertension. Int J Obes Relat Metab Disord. 1993;17:533-540.  

19. Vgontzas AN, Papanicolaou DA, Bixler EO, et al. Sleep apnea and daytime sleepiness and fatigue: relation to 

visceral obesity, insulin resistance, and hypocytokinemia. J Clin Endocrinol Metab. 2000;85:1151-1158.  

20. Ip MS, Lam B, Ng MM, Lam WK, Tsang KW, Lam KS. Obstructive sleep apnea is independently associated with 

insulin resistance. Am J Respir Crit Care Med. 2002; 165:670-676.  

21. Punjabi NM, Sorkin JD, Katzel LI, Goldberg AP, Schwartz AR, Smith PL. Sleep-disordered breathing and insulin 

resistance in middle-aged and overweight men. Am J Respir Crit Care Med. 2002;165:677-682.  

22. Punjabi NM, Ahmed MM, Polotsky VY, Beamer BA, O'Donnell CP. Sleep-disordered breathing, glucose 

intolerance, and insulin resistance. Respir Physiol Neurobiol. 2003;136:167-178.  

23. Quan SF, Howard BV, Iber C, et al. The Sleep Heart Health Study: design, rationale, and methods. Sleep. 

1997;20:1077-1085.  

24. Punjabi NM, Shahar E, Redline S, Gottlieb DJ, Givelber R, Resnick HE (Sleep Heart Health Study 

Investigators). Sleep-disordered breathing, glucose intolerance, and insulin resistance: the Sleep Heart Health 

Study. Am J Epidemiol. 2004;160:521-530.  

25. Reichmuth KJ, Austin D, Skatrud JB, Young T. Association of sleep apnea and type II diabetes: a population-

based study. Am J Respir Crit Care Med. 2005;172: 1590-1595.  

26. Spiegel K, Leproult R, Van Cauter E. Impact of sleep debt on metabolic and endocrine function. Lancet. 1999; 

354:1435-1439.  

27. Yaggi HK, Araujo AB, McKinlay JB. Sleep duration as a risk factor for the development of type 2 diabetes. 

Diabetes Care. 2006;29:657-661.  

28. Elmasry A, Janson C, Lindberg E, Gislason T, Tageldin MA, Boman G. 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.  

29. Al-Delaimy WK, Manson JE, Willett WC, Stampfer MJ, Hu FB. Snoring as a risk factor for type II diabetes 

mellitus: a prospective study. Am J Epidemiol. 2002;155: 387-393.  

30. Meslier N, Gagnadoux F, Giraud P, et al. Impaired glucose-insulin metabolism in males with obstructive sleep 

apnoea syndrome. Eur Respir J. 2003;22:156-160.  

31. Sullivan CE, Issa FG, Berthon-Jones M, Eves L. Reversal of obstructive sleep apnoea by continuous positive 

airway pressure applied through the nares. Lancet. 1981;18:862-865.  

32. Babu AR, Herdegen J, Fogelfeld L, Shott S, Mazzone T. Type 2 diabetes, glycemic control, and continuous 

positive airway pressure in obstructive sleep apnea. Arch Intern Med. 2005;165:447-452.  

33. Harsch IA, Schahin SP, Bruckner 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.  

34. Harsch IA, Schahin SP, Radaspiel-Troger M, et al. Continuous positive airway pressure treatment rapidly 

improves insulin sensitivity in patients with obstructive sleep apnea syndrome. Am J Respir Crit Care Med. 

2004; 169:156-162.  

35. Erman M. Prevalence of sleep apnea in a population of type 2 diabetics. Presented at: Annual Meeting of the 

Association of Professional Sleep Societies; June 18-23, 2005; Denver, CO.  

36. Becker HF, Jerrentrup A, Ploch T, et al. Effect of nasal continuous positive airway pressure treatment on blood 

pressure in patients with obstructive sleep apnea. Circulation. 2003;107:68-73.  

Page 10 of 11Prevalence of Sleep Apnea in a Population of Adults With Type 2 Diabetes (printer-fri...

7/27/2009http://www.medscape.com/viewarticle/564208_print



  

Funding Information 
This study was sponsored by ResMed Corp, San Diego, California. We thank the staff at Scripps Whittier Institute for Diabetes, La Jolla, 
California, Diabetes and Endocrine Associates, La Jolla, California, and Pacific Sleep Medicine Services, San Diego, California. 

Reprint Address 
Dr. Daniel Einhorn, Scripps Whittier Institute for Diabetes, 9850 Genesee Avenue, Suite 415, La Jolla, CA 92037. 

Abbreviation Notes 
A1C = hemoglobin A1c; AHI = apnea-hypopnea index; BMI = body mass index; CPAP = continuous positive airway pressure; ECG = 
electrocardiogram; PSG = polysomnography; RN = registered nurse; SA = sleep apnea; T2DM = type 2 diabetes mellitus 

Endocrine Practice. 2007;13(4):355-362. © 2007 American Association of Clinical Endocrinologists 

3Diabetes and Endocrine Associates, La Jolla, California, 

4North Sydney, New South Wales, Australia, 

5Pacific Sleep Medicine Services, San Diego, California, 

6Gordon & Associates, Berkeley, California, 

7Clinical Affairs, ResMed Corp, San Diego, California. 

Disclosure: One author (E.C.) is employed by ResMed Corp, the manufacturer of the screening device used in this 

study. Because the objective of the study was to determine the prevalence of SA, not device performance, we do not 

believe that this interferes with the objectivity of our findings. 

Page 11 of 11Prevalence of Sleep Apnea in a Population of Adults With Type 2 Diabetes (printer-fri...

7/27/2009http://www.medscape.com/viewarticle/564208_print


