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Purpose: The purpose of this study was to determine (1) whether our review of systems (ROS) form facili-
tates identification of sleep complaints; (2) how frequently department physicians investigate these sleep
complaints; (3) the prevalence of our family practice patients at increased risk for obstructive sleep apnea
(OSA); and (4) how well ROS responses function as diagnostic tests to identify OSA risk.

Methods: We used a prospectively collected sample of consecutive adult patients undergoing preven-
tive examinations at 2 family medicine clinics. Patients completed ROS forms and the Berlin Question-
naire to determine OSA risk level. Physicians at only one site used ROS forms during care.

Results: Two hundred forty-nine of 382 eligible patients (65%) completed forms and underwent ex-
aminations. Thirty-seven percent responded positively to sleep-related ROS questions. Physicians docu-
mented 24% of those complaints. ROS form use affected documentation (31% with use vs 5% without;
P � .03). Thirty-three percent of all patients had increased OSA risk. Fifty-seven percent of high-risk
patients responded affirmatively to an ROS question as opposed to 27% for those at lower risk (P <
.001). ROS responses were 57% sensitive and 73% specific for increased OSA risk.

Conclusions: Sleep symptoms were common and were recognized significantly more often when our
physicians used a ROS form. However, few complaints were investigated. Our current ROS sleep ques-
tions are not sufficiently sensitive to identify increased OSA risk. Physicians should prioritize evaluation
of sleep dysfunction because of the association with OSA. (J Am Board Fam Med 2011;24:152–160.)
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Obstructive sleep apnea (OSA) is a common med-
ical disorder with potentially severe health and so-
cial consequences. Although the prevalence of OSA
was once estimated at 2% to 4% of the population,
that is being reconsidered. Young et al1 reviewed
epidemiologic data and estimated that roughly 1 of
every 5 adults has at least mild OSA and that 1 of

every 15 adults has at least moderate OSA. A survey
by the National Sleep Foundation2 found that 26%
of the population has a high probability of having
OSA. In a study conducted among primary care
offices, 32% of adults were estimated to be at high
risk (HR) for OSA.3 The family physician’s office
would seem an appropriate setting to identify and
intervene with those who are at risk.
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The nature of our academic clinical practice,
with its preponderance of older patients who have
numerous comorbid conditions, led us to explore
the prevalence of HR for OSA. We also sought to
determine how well we were identifying those with
sleep complaints overall and those with OSA in
particular.

The American Academy of Sleep Medicine clin-
ically defines OSA as the occurrence of daytime
sleepiness, loud snoring, witnessed breathing inter-
ruptions, or awakenings caused by gasping or chok-
ing in the presence of at least 5 obstructive respi-
ratory events per hour. An alternative definition is
the presence of 15 or more events per hour of sleep
in the absence of sleep-related symptoms. This
frequency of obstruction has a greater association
with cardiovascular disease risk.4

It is important to identify and treat persons with
OSA because of its associated medical conditions,
occupational hazards, and social consequences.
Predisposing conditions associated with OSA in-
clude age, obesity, male sex, hypertension, and
snoring.5 The consequences of untreated OSA may
include cardiovascular disease and conditions such
as myocardial infarction,6,7 congestive heart fail-
ure,8 cerebrovascular accident,9 resistant hyperten-
sion,10 and cardiac arrhythmia,11 as well as cogni-
tive dysfunction,12 depression,13 diabetes,14 and
motor vehicle accidents.15 Treatment of OSA pa-
tients with continuous positive airway pressure may
also help treat hypertension,16 depression,17 cogni-
tive dysfunction,18 and systolic dysfunction.19

Guidelines of the Institute for Clinical Systems
Improvement suggest evaluating patients who have
suspicious signs or symptoms, during routine health
maintenance examinations, or who have comorbid
conditions, which include cardiovascular disease, cor-
onary artery disease, atrial fibrillation, hypertension,
obesity, type 2 diabetes, or a large neck circumfer-
ence.5

The objectives of this study were to determine
(1) whether the use of a patient-completed review
of systems (ROS) form facilitated the identification
of patients with sleep complaints in our practice; (2)
how frequently our physicians completed evalua-
tions for patients with identified sleep complaints;
(3) the prevalence of patients at increased risk of
OSA; and (4) how well positive ROS items func-
tioned as diagnostic tests for identification of those
at HR for OSA.

Methods
Patients and Settings
A sample was generated from consecutive patients,
18 years of age or older, who presented for a gen-
eral medical examination (GME) (ie, preventive
health examination or complete physical) during
the 6-week period between March 16 and March
30, 2009, at 2 primary care sites of Mayo Clinic in
Arizona. During the study period, a total of 25
resident and faculty physicians saw patients at site 1
(including the 7 physician investigators) and 7 fac-
ulty physicians saw patients at site 2.

We excluded patients who had an established
diagnosis of OSA or previous sleep complaint
work-up. We also excluded patients whose clinical
documentation indicated the visit was used for an
acute purpose rather than preventive services.

Questionnaires
At our 2 clinical sites, the doctors in one office used
a patient-completed ROS questionnaire to try to
identify symptoms. At the other clinical site, phy-
sicians were expected to conduct an oral ROS with
patients and document it. Two items specifically
address sleep complaints: “Are you tired much of
the time?” and “Do you frequently have trouble
sleeping (insomnia)?” We sought to determine
whether either of these questions was adequately
sensitive to identify patients at increased risk for
OSA.

We could not consider referring every patient
for polysomnography. Instead, the Berlin Ques-
tionnaire was used as a surrogate screening tool and
responses were compared with ROS items. The
Berlin Questionnaire is a validated instrument that
consists of 10 questions in 3 categories that deter-
mine risk for OSA.20 In category 1, HR is defined
as persistent symptoms reported in response to 2 or
more questions about snoring. Category 2 mea-
sures wake-time sleepiness, drowsy driving, or
both, with persistent occurrences classified as HR.
The presence of hypertension or obesity is deter-
mined in category 3, and patients were considered
at HR if they met criteria in 2 of 3 categories.

The Berlin Questionnaire was validated in a
study enrolling 744 adults who presented for unre-
lated problems at 5 primary care sites. One hun-
dred of these patients underwent polysomnogra-
phy. A finding of HR on the Berlin Questionnaire
predicted an Apnea-Hypopnea Index score �5,
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with 86% sensitivity and 77% specificity, a positive
predictive value of 89%, and a positive likelihood
ratio of 3.79.20

To assess whether clinical behaviors might be
affected by what each doctor knew or believed
about OSA, we asked noninvestigator faculty and
resident physicians to complete the Obstructive
Sleep Apnea Knowledge and Attitudes (OSAKA)
questionnaire. This validated instrument not only
measures factual knowledge with 18 questions but
also subjects’ views about the importance of OSA as
a clinical disorder and confidence with identifying
and managing patients.21

Data Collection
Scheduled patients received paperwork by mail to
complete at home before their visits. This included
a cover letter discussing the project, a Berlin Ques-
tionnaire, and the standard ROS form.

The Berlin Questionnaires were collected by
front desk personnel when the patients arrived at
the site. Physicians were not aware of patients’
responses. At site 1, where physicians routinely
used the ROS form, it was photocopied for use in
the study. Patients took the original ROS form
into the examination room when meeting with
their physician. At site 2, the ROS questionnaire
had not been used in routine clinical care. The
original was collected for study purposes and was
not available to physicians. At both sites, patients
who did not bring in the paperwork were offered
an opportunity to complete it. Noninvestigator
physicians were not notified in advance regarding
this project.

Demographic information from patients and
physicians was recorded, as were responses to ques-
tionnaires. Investigators reviewed patients’ elec-
tronic medical records for documentation of eval-
uation or intervention related to a sleep complaint.
We decided to exclude from this analysis the clin-
ical behaviors by investigators of ordering testing
for sleep complaints to eliminate bias.

Informed consent for use of patient data was
implied by completion of the questionnaires and
provided orally when patients turned in completed
forms to front desk staff. This project was approved
by the Mayo Clinic Foundation Institutional Re-
view Board for Human Subject Research. The need
for written informed consent was waived.

Statistical Analysis Plan
For the primary question of interest, the associa-
tions between the Berlin Questionnaire responses
(HR vs low risk [LR]) and the related ROS items
(positive vs negative for sleep problems) were as-
sessed using the Fisher exact test. This analysis
considered a “yes” response to either ROS question
as positive for sleep problems. Supplementary anal-
ysis consisted of logistic regression modeling of HR
with the Berlin Questionnaire using each of the 2
questions as independent variables. We computed
sensitivity, specificity, and positive and negative
predictive values of the ROS questions using the
Berlin Questionnaire as the comparative standard.

Additional analysis used descriptive statistics (ie,
frequencies and relative frequencies for categorical
data; means and SDs, medians, minimums, maxi-
mums, and ranges for continuous data.) Associa-
tions between categorical variables were investi-
gated with 2-way tables and the associated Fisher
exact test or the �2 test. Associations between cat-
egorical variables and continuous variables were
investigated with side-by-side box plots using the
analysis of variance technique and pair-wise com-
parisons between groups (when multiple groups
were being compared) or with the 2-sample t test.
Using 2-sided P values, statistical significance was
set at P � .05.

Sample Size and Power Analysis
We anticipated a total of 450 to 600 GME visits
would be scheduled at the 2 clinical sites during the
study period. We predicted a 50% participation
rate, for a total of 225 to 300 patients, with an
estimated 25% incidence of increased risk for OSA
based on patients’ responses to the Berlin Ques-
tionnaire.

With 250 patients, of whom 25% (63 patients)
were expected to be HR according to the Berlin
Questionnaire, the primary analysis (using the
Fisher exact test with a 2-sided type 1 error) would
have 80% power, assuming that 20% of the Berlin
LR patients reported sleep problems in ROS re-
sponses and 40% of Berlin HR patients reported
sleep problems in ROS responses.

Results
A total of 561 patients had GME appointments
scheduled between March 16, 2009, and April 30,
2009 (Figure 1). After applying exclusion criteria,
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the study participants comprised 249 patients from
the 382 eligible, for a 65% response rate. One
hundred eighty-four (74%) were enrolled from site
1 (from its 25 attending and resident physicians)
whereas 65 patients (26%) were enrolled from site
2 (where 7 attending physicians practiced).

The demographic characteristics of patients are
summarized in Table 1. The median age was 65
years (intraquartile range, 55–75 years). Most pa-
tients were women, were mildly overweight, and
many had hypertension. No significant differences
among any patient demographic characteristics
were found by clinical site.

A summary of physicians’ responses to OSAKA
items is presented in Table 2. Twenty-two (88%)
of 25 noninvestigator physicians completed the
questionnaire. Seventy percent or more of physi-
cians answered correctly 13 of 18 OSAKA knowl-
edge questions. For 8 of the 18 questions, correct
answers were provided by more than 90% of the
respondents. All respondents knew that women
who have OSA may present with fatigue alone, that
loss of upper-airway muscle tone contributes to
OSA, that untreated OSA is associated with auto-
mobile crashes, and that cardiac arrhythmia may be
associated with OSA.

In terms of attitudes, OSA was reported to be
either very or extremely clinically important to
82% (18 of 22) of the physicians. Sixteen of the 22
physicians (72%) also reported feeling confident in
their ability to identify patients with OSA. No

differences were observed in OSA knowledge or
attitudes of physicians either by clinical practice
site or by status (faculty vs resident).

Patient Responses to ROS Questions
In response to the ROS question about tiredness
(“Are you tired much of the time?”), 25% (63 of
249) patients responded in the affirmative, whereas
23% (58 of 249) admitted to “frequently having
trouble with sleep (insomnia).” Of all 249 patients,
92 (37%) marked “Yes” to one question (or both)
and were considered to have a sleep complaint.

Physicians’ Recognition, Documentation, and
Management of Sleep Problems
When the behavior of the investigators was ex-
cluded from analysis (10 positive patient responses
were excluded), physicians documented a sleep
complaint (indicated by a positive ROS response)
24% of the time (20 times out of 82 positive re-
sponses). Inquiries by physicians about excessive
sleepiness (25% [5 of 20 patients with a recognized
sleep complaint]), the presence of snoring (10% [2
of 20]), or witnessed apnea (10% [2 of 20]) were
infrequently documented. There was no documen-
tation of direct inquiries about impaired driving.

Table 1. Characteristics of Primary Care Patients with
Possible Sleep Disorders (n � 249)

Characteristics Patients

Age (years)
Mean (SD) 64 (15)
Median (range) 65 (18.0–94.0)

Sex (n �%�)
Female 157 (63)
Male 92 (37)

Hypertension (n �%�)
Yes 110 (44)

BMI
Mean (SD) 27 (4.82)
Median (range) 26 (14–46)

Comorbid conditions (n �%�)
Cerebrovascular accident (yes) 8 (3)
Type 2 diabetes mellitus (yes) 21 (8)
Dysrhythmia (atrial fibrillation) 11 (4)
Coronary artery disease (yes) 26 (10)

BMI, body mass index (weight �kg� divided by height �m2�);
PAC, premature atrial contraction; PVC, premature ventricular
contraction.

Figure 1. Subject enrollment, accrual, and exclusion
criteria. GME indicates general medical examination;
OSA, obstructive sleep apnea; ROS, review of systems.

561 Patients scheduled for a GME 
between March 16 and May 1, 2009, 
were mailed a ROS form and a Berlin 
Questionnaire 

111 (20%) Excluded because 
they rescheduled, did not show, 
canceled, or had an appointment 
other than a GME 

68 (15%) Excluded for various 
reasons: 

 1 was <18 years old 
 46 had a previous OSA 

work-up or diagnosis 
 21 who consented but did 

not answer ROS questions 

133 (24%) had a GME but 
declined study participation 

249 Patients (65% of 382 eligible) were 
included as study participants 

450 Patients for possible inclusion 

382 Patients for possible inclusion 

�
�

�
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ROS form use was significantly associated with
an increased rate of sleep complaint documenta-
tion. There was a 5% documentation rate (1 of 20)
of ROS sleep complaints completed by site 2 phy-
sicians versus a 31% rate (19 of 62) at site 1 (Fisher
exact test, P � .03). Despite use of the ROS form,
about two-thirds of patients at site 1 who had sleep
complaints did not have them addressed in visit
documentation.

Eighty-two of 227 patients (36%) indicated sleep
complaints on ROS forms. Nine of these 82 patients
(11%) received further investigations. Four were sus-
pected of having a sleep-related breathing disorder
and had overnight oximetry. The remaining 5 had
other interventions, such as metabolic work-ups for

fatigue symptoms, or were treated or referred for
depression.

Physician Characteristics and Sleep Complaint
Recognition or Interventions
Physicians who recognized and documented sleep
complaints did not differ in their knowledge or
attitudes from those who did not. There was no
statistically significant association between in-
creased OSA knowledge or attitudes and the rate of
ordering interventions.

Patient Responses to Berlin Questionnaire Items
One hundred thirty-four of the 249 patients (54%)
admitted that they snored but believed that they did
so quietly (Table 3). Among snorers, 59% snored
frequently and loudly enough to bother others.
They rarely were noted to have apnea. About one-
third of the patients reported feeling frequently
fatigued after sleeping overnight or reported feel-
ing excessively tired during the day. One-third
(33% [81 of 249]) of the patients were at increased
risk for OSA based on Berlin Questionnaire re-
sponses (95% CI, 26.7–38.3).

Characteristics of Patients at Increased Risk for OSA
Patients who were HR according to the Berlin
Questionnaire were significantly more likely than
those at LR to be overweight (mean BMI, 29 vs
25.4; P � .001); have hypertension (73% [59 of 81]
HR vs 30% [51 of 168] LR; P � .001); have dia-
betes (16% [13 of 81] HR vs 5% [8 of 168] LR; P �
.003); or have a history of cerebrovascular accident
or a transient ischemic attack (7% [6 of 81] HR vs
1% [2 of 168] LR; P � .009). There was no gender
difference between risk groups.

Relationships between ROS Sleep Items and Patients
at Increased Risk for OSA
There was a significant association between a pos-
itive response to an ROS question and being at
increased risk of OSA according to the Berlin
Questionnaire. Forty-six of 81 Berlin Question-
naire HR patients (57%) marked an ROS question
affirmatively compared with only one-fourth (27%
[46 of 168]) of Berlin Questionnaire LR patients
(P � .001). However, ROS questions had a sensi-
tivity of only 57% (95% CI, 45–68) and a specific-
ity of 73% (95% CI, 65–79) for Berlin HR. For an
undifferentiated patient, the positive predictive
value of a positive ROS question indicating HR per

Table 2. Self-Reported Knowledge of and Attitudes
About Obstructive Sleep Apnea Held by 22 Primary
Care Physicians

OSA Knowledge and Attitudes Physicians

Total knowledge score (18 items)
Mean (SD) 14.2 (1.48)
Median (range) 14.0 (11.0–17.0)
Q1, Q3 13.0, 15.0

Clinical importance of OSA (mean �SD�) 4.0 (0.62)
1. Not important 0 (0)
2. Somewhat important 0 (0)
3. Important 4 (18)
4. Very important 14 (64)
5. Extremely important 4 (18)

Importance of identification (mean �SD�) 4.0 (0.65)
1. Not important 0 (0)
2. Somewhat important 0 (0)
3. Important 5 (23)
4. Very important 10 (45)
5. Extremely important 7 (32)

Confidence with identification* (mean �SD�) 3.8 (0.69)
1. Strongly disagree 0 (0)
2. Disagree 1 (5)
3. Neither agree nor disagree 5 (23)
4. Agree 14 (64)
5. Strongly agree 2 (9)

Confidence with management (mean �SD�) 3.4 (0.85)
1. Strongly disagree 0 (0)
2. Disagree 4 (18)
3. Neither agree nor disagree 6 (27)
4. Agree 11 (50)
5. Strongly agree 1 (5)

Values are n (%) unless otherwise indicated.
*Percentages total �100% because of rounding.
OSA, obstructive sleep apnea; Q1, first quartile (25th percen-
tile); Q3, third quartile (75th percentile).
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the Berlin Questionnaire was 50% (95% CI, 39–
61). The negative predictive value for ROS items
compared with the Berlin Questionnaire as the
standard was 78% (95% CI, 70–84).

Logistic regression analysis showed that a pa-
tient who responded positively to the question “Are
you tired much of the time?” had 3.8 times greater
odds of being at increased risk for OSA than a
patient who responded negatively (95% CI, 2.1–
6.9). Responding in a positive manner to the ques-
tion “Do you have frequent trouble sleeping (in-
somnia)?” did not confer as much risk of being HR
per the Berlin Questionnaire (odds ratio, 2.7; 95%
CI, 1.5–4.9). Answering one or both ROS ques-
tions positively created a positive likelihood ratio of
2.1, whereas answering negatively to both pro-
duced a negative likelihood ratio of 0.6. If the
pretest probability of being at HR for OSA in our
primary care setting is 33%, a positive ROS re-
sponse would increase the posttest probability to
51%. Negative responses to both questions de-
creased the posttest probability of disease to 23%.

Discussion
Sleep problems are common among primary care
patients. Alattar et al22 surveyed 1934 adult patients
in 5 family practice offices. More than half reported
excessive daytime sleepiness. Up to a third reported
symptoms of OSA. Sleep complaints were signifi-
cantly associated with hypertension, depression,
and pain syndromes.

In our study, 37% of patients reported a sleep
complaint on a self-completed ROS form. The rate
of patients being HR on the Berlin Questionnaire
was 33%, which confirms rates found in another
study in a primary care setting.3 Using the STOP
(snoring, daytime tiredness, observed apnea, and
high blood pressure) Questionnaire, Chung et al23

found that 28% of patients receiving preoperative
evaluation were at increased risk for OSA. The
prevalence of OSA risk seems to be greater in
medical settings than in the community.2 These
patients frequently present to health care providers,
which should help provide opportunities to identify
and treat them.

The ability to identify patients at risk for OSA in
a busy primary care setting has proven to be diffi-
cult.24 There is no clear consensus on what inter-
ventions work well in case-finding.25 The Institute
for Clinical Systems Improvement guidelines5 sug-
gest that the health maintenance visit is a good
opportunity to evaluate patients. Guidelines re-
cently published by the Adult Obstructive Sleep
Apnea Task Force of the American Academy of

Table 3. Responses of Patients to 10 Berlin
Questionnaire Items Regarding Sleep Dysfunction*†

Questions and Responses Patients

1. Do you snore? (n � 249)
Yes 134 (54)
No 77 (31)
Don’t know 38 (15)

2. If you snore, your snoring is: (n � 129)
Slightly louder than breathing 64 (50)
As loud as talking 44 (34)
Louder than talking 7 (5)
Very loud, can be heard in adjacent rooms 14 (11)

3. How often do you snore? (n � 120)†

Nearly every day 44 (37)
3–4 times a week 26 (22)
1–2 times a week 29 (24)
1–2 times a month 18 (15)
Never or nearly never 3 (3)

4. Has your snoring ever bothered other
people? (n � 132)

Yes 78 (59)
No 54 (41)

5. Has anyone noticed that you quit
breathing during sleep? (n � 120)†

Nearly every day 2 (2)
3–4 times a week 2 (2)
1–2 times a week 3 (3)
1–2 times a month 4 (3)
Never or nearly never 109 (91)

6. How often do you feel tired or fatigued
after your sleep? (n � 244)

Nearly every day 43 (18)
3–4 times a week 28 (11)
1–2 times a week 41 (17)
1–2 times a month 37 (15)
Never or nearly never 95 (39)

7. During your waking time, do you feel
tired, fatigued, or not up to par?
(n � 242)†

Nearly every day 39 (16)
3–4 times a week 33 (14)
1–2 times a week 43 (18)
1–2 times a month 48 (20)
Never or nearly never 79 (33)

8. Have you ever nodded off or fallen asleep
while driving a vehicle? (n � 247)

Yes 30 (12)
No 217 (88)

9. If yes (nodded off or fallen asleep while
driving), how often? (n � 29)†

1–2 times a week 4 (14)
1–2 times a month 6 (21)
Never or nearly never 19 (66)

10. Do you have high blood pressure?
(n � 245)

Yes 88 (36)
No 151 (62)
Don’t know 6 (2)

Values provided as n (%).
*Denominators vary because of nonresponders or missing data.
†Percentages total �100% because of rounding.
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Sleep Medicine provide similar recommendations.4

A 2009 American Medical Association House of
Delegates Resolution endorsed the view of OSA as
a major public health issue, called for a national
education campaign, and encouraged research and
increased physician knowledge about OSA.26 The
importance of identifying and treating those with
OSA to avoid the serious associated medical con-
sequences cannot be overemphasized.

In our study, during GME visits physicians iden-
tified and evaluated only a minority of patients who
had sleep concerns, even when they had a com-
pleted ROS form in front of them. This may be
because of the multiple competing agendas inter-
acting during the “complete physical” visit: discuss-
ing and providing preventive services, addressing
chronic disease management problems, and evalu-
ating acute care issues. We were pleased to see that
use of the ROS form had a positive impact, signif-
icantly increasing sleep complaint documentation
from 5% to 31%; however, pragmatically its effect
was not sufficient. The majority of symptomatic
patients still did not have their complaints recog-
nized, documented, or addressed with further his-
tory-taking or interventions.

Although there were significant associations be-
tween a patient endorsing an ROS item and being
at increased risk for OSA, the sensitivity of our 2
ROS questions was poor. Half the patients who
were HR per the Berlin Questionnaire answered
neither ROS question positively. Most likely, many
patients believe that snoring and fatigue are “nor-
mal” for them. The positive predictive value of an
ROS item marked in the affirmative, indicating HR
per the Berlin Questionnaire, was only 50%. Nei-
ther positive nor negative likelihood ratios created
by ROS responses provide any substantial increase
or decrease the posttest probability of disease.
Thus, we need to redesign the ROS form so that it
can better facilitate recognition of OSA symptoms
and lead to higher rates of evaluation.

Some previous studies have cited a lack of un-
derstanding of OSA among primary care physi-
cians,27 but we do not believe that this is true in our
practice. According to OSAKA data, our physicians
were highly knowledgeable about OSA, and most
expressed confidence in their ability to identify and
manage patients. There was no difference in the
knowledge or attitudes of physicians by whether
they did or did not recognize and document sleep
complaints. There seems to be a gap between fac-

tual knowledge (a mean score of nearly 80% cor-
rect on the OSAKA) and appropriate clinical be-
haviors. Other factors related to the clinical
encounter may be responsible for the low rates of
documentation of our patients’ sleep complaints
and subsequent investigation. It is noted that our
physicians’ mean scores for their confidence in
identification and management of patients who
have sleep apnea are lower than that of their atti-
tudes about the importance of identification of
OSA.

In the past little emphasis has been placed on
educating medical students, resident physicians, or
practicing doctors about sleep apnea. We are en-
couraged by the fact that the opportunity of a
Certificate of Added Qualification in Sleep Medi-
cine is now available through the American Board
of Family Medicine.28

Strengths and Limitations
Few studies of OSA screening tools have been com-
pleted in primary care settings with undifferenti-
ated patients. Most have used referred patients in
tertiary care settings. We investigated the utility of
a real-world, simple tool (our ROS form) for in-
dentifying sleep complaints and compared this to
the Berlin Questionnaire, a validated instrument
that could be easily incorporated into daily clinical
practice.

We cannot make inferences about cause and
effect because this was not a randomized trial.
Though we did provide operational definitions for
record review as to what constituted “documenta-
tion” of a sleep complaint and what behaviors were
“investigations,” we did not determine interrater
reliability or cross check each others’ audits. We
were also aware of the identity of the primary care
physician of each patient. Each of these issues could
have introduced an opportunity for bias.

Although we examined behaviors in one depart-
ment at a single institution, we believe our findings
are generalizable to the difficulties encountered at
other busy primary care practices. Prioritizing eval-
uation of sleep complaints is difficult. However,
lack of documentation about sleep complaints does
not prove that they were not addressed. Other
concerns may have had priority.

Even when sleep complaints are investigated, fol-
low-up is problematic. Martinez et al,29 in a review of
patients sent for overnight oximetry from a general
internal medicine practice, found that one-third of
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those with abnormal results did not receive a subse-
quent referral to sleep medicine specialists. Unfortu-
nately, only 30% of patients referred for further eval-
uation actually followed through.

Future Research
Our ROS form is undergoing modifications. We
hope this will lead to improvement in rates of
recognition. We also identified a cohort of patients
at HR for OSA who might benefit from evaluation,
and they have been contacted. Potentially, one-
third of our entire adult patient population could
benefit from further investigation. Identifying the
most effective and efficient methods to accomplish
this will be the subject of further study.

Conclusions
Patients in our practice were frequently at HR for
OSA. Although it was helpful for patients to com-
plete an ROS form (ie, it produced a statistically
significant increase in the rate of identification of
sleep complaints), having the ROS form completed
did not make a truly significant clinical impact on
physician behavior. The form itself might be mod-
ified to elicit symptoms more specific to OSA (eg,
presence of snoring and excessive daytime sleepi-
ness), but more interventions may be necessary to
identify patients with OSA. Case-finding during
routine preventive health examinations may not
always be practical given the competing agendas
patients and physicians bring to these encounters.
Efforts may need to focus on encouraging patients
to vocalize their sleep complaints in general and on
educating about personal susceptibility for OSA in
particular. Good physician knowledge and appro-
priate attitudes about OSA did not translate into
high rates of documentation or clinical investiga-
tion. These findings demonstrate the need to fully
address any sleep concern and to prioritize it dur-
ing the clinical encounter. Doing so may indeed be
the best opportunity for engaging the patient and
making a meaningful impact both on daily function
and long-term health.

We wish to thank James M. Parish, MD, Division of Pulmonary
Medicine, Mayo Clinic, Scottsdale, Arizona, for his editorial
assistance and content expertise.
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