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Study Objectives: This study assessed knowledge and 
attitudes toward obstructive sleep apnea (OSA) among 
community physicians and explored factors that are associated 
with referrals for OSA evaluation.
Methods: Medical students and residents collected data from a 
convenience sample of 105 physicians practicing at community-
based clinics in a large metropolitan area. Average age was 
48 ± 14 years; 68% were male, 70% black, 24% white, and 
6% identifi ed as “other.” Physicians completed the Obstructive 
Sleep Apnea Knowledge and Attitudes questionnaire.
Results: The average year in physician practice was 18 ± 19 
years. Of the sample, 90% reported providing care to black 
patients. The overall OSA referral rate made by physicians 
was 75%. OSA knowledge and attitudes scores ranged from 
5 to 18 (mean = 14 ± 2) and from 7 to 20 (mean = 13 ± 3), 
respectively. OSA knowledge was associated with white race/
ethnicity (rp = 0.26, p < 0.05), fewer years in practice (rp = -0.38, 
p < 0.01), patients inquiring about OSA (rp = 0.31, p < 0.01), and 

number of OSA referrals made for OSA evaluation (rp = 0.30, 
p < 0.01). Positive attitude toward OSA was associated with 
patients inquiring about OSA (rp = 0.20, p < 0.05). Adjusting 
for OSA knowledge and attitudes showed that physicians 
whose patients inquired about OSA were nearly 10 times 
as likely to make a referral for OSA evaluation (OR = 9.38, 
95% CI: 2.32–38.01, p < 0.01).
Conclusion: Independent of physicians’ knowledge and 
attitudes toward obstructive sleep apnea, the likelihood of 
making a referral for obstructive sleep apnea evaluation was 
infl uenced by whether patients inquired about the condition.
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Obstructive sleep apnea (OSA) is the most common form 
of sleep disordered breathing. The prevalence of OSA is 

similar to that of some of the leading causes of mortality, with 
approximately 2% to 4% of American adults suffering from 
this condition.1 The adverse consequences of untreated OSA 
are serious, including cardiovascular disease and hypertension, 
heart failure, stroke, and arrhythmias.2–5 In a longitudinal study 
of over 10,000 participants, OSA was an independent risk fac-
tor for sudden cardiac death.6 Moreover, an estimated 800,000 
motor vehicle collisions have been attributed to untreated OSA, 
leading to an estimated 15.9 billion dollars in related costs in 
the United States.7

Despite the high prevalence and severity of OSA, the refer-
ral rate for at-risk patients remains low.8,9 Indeed, some studies 
have suggested that sleep disorders are generally under-diag-
nosed and untreated; 82% of men and 93% of women with 
sleep apnea remain undiagnosed.10 Physician knowledge has 
been considered a key factor in eliciting sleep history and mak-
ing referrals for OSA evaluation.11–13 In either case, the low re-
ferral rate is particularly salient, as many non-Hispanic blacks, 
a high-risk group, may be less likely to be screened.14–16 Studies 
have shown that non-Hispanic blacks are less likely to report 

 Factors Associated with Referrals for Obstructive Sleep Apnea 
Evaluation among Community Physicians

Natasha J. Williams, EdD1; João V. Nunes, MD2; Ferdinand Zizi, MBA1; Kola Okuyemi, MD3; Collins O. Airhihenbuwa, PhD4; 
Gbenga Ogedegbe, MD1; Girardin Jean-Louis, PhD1

1Center for Healthful Behavior Change, Division of Health and Behavior, Department of Population Health, NYU School of 
Medicine, New York, NY; 2Department of Physiology, Pharmacology and Neuroscience, The Sophie Davis School of Biomedical 
Education, The City College of New York, New York, NY; 3Department of Family Medicine and Community Health, University of 

Minnesota, Minneapolis, MN; 4Department of Biobehavioral Health, Penn State University, University Park, PA

sleep disturbances and or complaints, thus increasing the prob-
ability of undiagnosed sleep disorders such as OSA.17,18

The foregoing evidence highlights the importance of OSA 
knowledge among providers, as OSA knowledge may be in-
strumental in evaluation and treatment of this condition. The 
purpose of this study was to assess knowledge and attitudes to-
ward OSA among community physicians. We also ascertained 
the factors that are associated with referrals for OSA evaluation, 
which might be essential for developing effective strategies 

BRIEF SUMMARY
Current Knowledge/Study Rationale: Despite the serious negative 
consequences of obstructive sleep apnea (OSA), most patients remain 
undiagnosed and untreated. It is plausible that community physicians 
play a crucial role in the detection and referral for OSA evaluation. The 
present study sought to examine the knowledge and attitudes of com-
munity physicians toward OSA and the implications for OSA evaluation.
Study Impact: Our fi ndings show that the likelihood of receiving a re-
ferral for OSA evaluation is infl uenced by whether the patients inquired 
about OSA. This suggests that multilevel interventions that target com-
munity physicians and focus on increasing patient health literacy may be 
useful in increasing OSA awareness.

SCIENTIFIC INVESTIGATIONS
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to increase referrals for OSA evaluations among healthcare 
professionals. We hypothesized that increased knowledge and 
positive attitudes toward OSA would be associated with greater 
likelihood of OSA referrals.

METHODS

Respondents were community physicians practicing in a 
high-risk, underserved population in a large metropolitan area. 
A team of medical students and residents collected data from a 
convenience sample of providers at several community-based 
clinics using the Obstructive Sleep Apnea Knowledge and At-
titudes (OSAKA) questionnaire.19 The OSAKA questionnaire 
is a validated self-administered questionnaire that elicits re-
sponses in two domains. The first domain addresses knowledge 
of OSA epidemiology, pathophysiology, symptoms, diagnosis, 
and treatment, and consists of 18 true/false statements. The 
second domain addresses attitudes toward OSA and consists 
of five statements regarding importance of OSA and ability 
to identify/manage patients with OSA using a 5-point Likert 
scale and response categories from 1 = strongly disagree to 
5 = strongly agree (Cronbach α = 0.69). Physicians also pro-
vided sociodemographic data including race/ethnicity, years 
in practice, specialty, gender, and age. In addition, physicians 
were asked about the racial/ethnic make-up of their patients and 
whether or not they referred their patients for OSA evaluation. 
The study was approved by an institutional review board.

Statistical Analysis
Frequency and measures of central tendency were used to de-

scribe the sample. In preliminary analysis, Pearson correlations 
were used to assess correlations between variables of interest. 
Multivariable logistic regression adjusting for effects of OSA 
knowledge and attitudes was performed to examine which fac-
tors are independently related to referring patients for OSA evalu-
ation. The primary outcome was referral for OSA evaluation and 
was coded as a binary measure (yes vs. no). Before constructing 
the final model, bivariate correlations were performed to assess 
the strength of hypothesized associations. A p-value < 0.05 was 
considered significant for all tests. All statistical analyses were 
performed using SPSS 20.0 (SPSS Inc., Chicago, IL).

RESULTS

A total of 105 community physicians completed the ques-
tionnaire. The average age of the sample was 48 ± 14 years. 

The average year in physician practice was 18 ± 9 years. 
Sixty-eight percent were male, with 90% reporting that they 
provided care primarily to non-Hispanic black patients. Sev-
enty percent self-identified as non-Hispanic black, 2% non-
Hispanic white, and 6% other. Physicians also reported a wide 
range of specialties including internal medicine (28%), fam-
ily medicine (22%), and psychiatry (16%), and approximately 
one-third reported some other specialty including anesthesiol-
ogy and podiatry.

Knowledge of OSA scores ranged from 5 to 18 (mean = 14 
± 2). Greater OSA knowledge was associated with white race/
ethnicity (rp = 0.26, p < 0.05), fewer years in practice (rp = -0.38, 
p < 0.01), whether patients inquired about OSA (rp = 0.31, 
p < 0.01), and likelihood of making referrals for OSA evalu-
ation (rp = 0.30, p < 0.01). Attitude scores ranged from 7 to 20 
(mean = 13 ± 3). Positive attitude was associated with patients 
inquiring about OSA (rp = 0.20, p < 0.05).

Overall, the OSA referral rate made by physicians was 75%, 
and 68% of patients inquired about OSA. Analysis showed that 
age, race/ethnicity, or specialty were not significantly associ-
ated with referral rates. Logistic regression analysis adjusting 
for OSA knowledge and attitude showed that physicians indi-
cating that patients inquired about OSA were nearly 10 times as 
likely to make a referral for OSA evaluation (OR = 9.38, 95% 
CI: 2.32–38.01, p < 0.01, Table 1).

DISCUSSION

There is a paucity of data on factors influencing OSA refer-
ral rates among minority populations. To our knowledge, our 
study is the first to examine these factors in a community-based 
sample of physicians. The results of our study suggested that 
three out of four community physicians made a referral for 
OSA evaluation, which is significantly higher than previously 
reported referral rates. Kramer et al. demonstrated that only 
0.13% of primary care physicians referred their patients for 
OSA evaluation.20 There are several plausible explanations for 
this finding. First, the community physicians in this study were 
affiliated with a medical center, which has a sleep center lo-
cated within the community. Thus, it could be relatively easy to 
make referrals. However, it is important to note that in our pre-
vious work we found that a referral alone is often insufficient, 
as fewer than half of the patients who received a referral under-
went an evaluation.16 Finally, since the 1998 National Commis-
sion Sleep Disorders Research report, which revealed that there 
was a significant lack of knowledge about sleep, some medical 
schools, albeit an insignificant amount, have reported increased 
training hours dedicated to sleep education.21

An important finding in this study was a positive association 
between referral for OSA evaluation and whether patients in-
quired about OSA. The odds of making a referral for OSA eval-
uation were nearly 10 times as likely if a patient inquired about 
OSA. To our knowledge, this finding has not been described in 
the sleep literature. In addition to interventions that raise aware-
ness of OSA among community physicians, these findings sug-
gest that interventions that focus on increasing health literacy 
are important, as patients with low health literacy are less likely 
to discuss their health complaints if they have difficulty com-
municating with their provider and understanding their health 

Table 1—Factors predicting likelihood of receiving a referral 
for OSA evaluation

Variable OR 95% CI p value
Patient inquiring about OSA 9.38 2.32–38.01 0.010
OSA knowledge 0.82 0.64–1.09 0.156
OSA attitude 1.04 0.83–1.30 0.726

Logistic regression indicating odds ratios associated with likelihood 
of receiving a referral for OSA evaluation. Age, gender, race/ethnicity, 
specialty, OSA knowledge, OSA attitude were adjusted. CI, confidence 
interval; OR, odds ratio.
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condition.22 Thus, physicians should also be mindful of the 
level of sleep health literacy in their patient population.

Although data from the Walla Walla project11 suggested 
that physicians were not routinely obtaining sleep histories in 
their outpatient encounters, few follow-up studies have been 
conducted.23–27 Moreover, these studies focused on specific ar-
eas of medicine including cardiology and pulmonology. It is 
likely that increased awareness of OSA might have generally 
led to an increase in referral rates for OSA evaluation in the 
United States. However, recent studies have not reported any 
significant knowledge and attitudinal changes, nor has there 
been improvement in referrals for OSA evaluation among phy-
sicians.23,28,29 Indeed, much has been gained since OSA was 
first described in the literature. While understanding the physi-
ological mechanisms of this condition has important clinical 
implications, the education and attitudes of providers should be 
considered in any intervention that aims to increase awareness 
of OSA.

Unlike other studies,30,31 specialty of community physicians 
was not associated with referral rates. Perhaps this is related 
to differences in sampling methodology. For example, Chervin 
et al.30 selected practitioners who self-identified as sleep spe-
cialists. Indeed, specialty background is important for assess-
ing sleep symptoms. It is plausible that general knowledge 
about OSA among healthcare providers that predominantly 
work with at-risk, low-income minority populations is essen-
tial in promoting sleep apnea assessment. Previous research has 
suggested that referrals for OSA in general are far below the 
need.32 Therefore, this study represents an important first step 
in elucidating the factors that are related to sleep apnea evalu-
ation among high-risk groups, including low-income African 
Americans.33

This study has some limitations. First, this was a cross-sec-
tional study that utilized a convenience sample of physicians 
who practice in an outpatient setting. Sleep specialty was not an 
inclusion criterion for the study. Second, physicians were ex-
posed to sleep education programming conducted by our group. 
It is possible that physicians who elected to be in this study 
were more knowledgeable about OSA than the larger popula-
tion of physicians. Third, these physicians practiced in com-
munities where there might be higher rates of individuals with 
OSA and who have higher prevalence of obesity, hypertension, 
diabetes, and dyslipidemia. Lastly, we caution the reader not 
to overstate the generalizability of these findings, as they were 
based on self-report and could not be verified by objective data 
(e.g. actual referrals made for OSA evaluation). Future studies 
should consider a wide range of providers with patients seen in 
other practice settings.

Despite these limitations, findings showed that independent 
of physicians’ knowledge and attitudes toward OSA, the likeli-
hood of making a referral for OSA evaluation was influenced 
by whether patients inquired about OSA. Future research on 
whether such referrals are adhered to and result in improved 
health and patient outcomes needs to be performed. Under-
standing the factors that influence physicians’ attitude towards 
evaluation of sleep disorders may offer important insights re-
garding low evaluation rates. Prioritizing evaluation of OSA in 
the primary-care setting has tremendous potential for identi-
fying high-risk patients early, thereby, preventing or reducing 

adverse consequences, and relieving the public health burden 
of OSA and its associated medical comorbidities.
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