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Study Objectives: The objective of this study was to deter-
mine if primary care providers (PCPs) screen for sleep disor-
ders during clinical evaluation of new patients, and to compare
this to likely sleep diagnoses as assessed by validated ques-
tionnaires.

Methods: Adult patients evaluated as new patients in a primary
care clinic at a tertiary care center were included in a prospec-
tive study. Following their appointment, patients completed the
Cleveland Sleep Habits questionnaire (CSHQ), Berlin question-
naire, Epworth Sleepiness Scale (ESS), and STOP question-
naire. The encounters were subsequently reviewed for elements
of a sleep history, sleep review of systems, and/or sleep workup.
Results: 101 patients participated in the study. Demograph-
ics: 58 (52%) females, mean age 38 + 12.9 years, body mass
index (BMI) 29.5 + 8.3 kg/m? (BMI > 30 kg/m? in 44%), 46%
Caucasian, 38% African American, 11% Hispanic, and 5%
other. House staff evaluated 57.4%; faculty evaluated the re-
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mainder. The ESS was > 10 in 28% of subjects. High risk for
obstructive sleep apnea (OSA) risk was found in 33% (Ber-
lin) and 34% (STOP) (24.8% by both). The CSHQ suggested
possible diagnoses of insomnia in 30% and restless legs syn-
drome in 22%. In the clinic encounters, a limited sleep history
was found in 24.8%, documentation of a sleep disorder in
8.9%, referral to sleep clinic in 2%, and referral to psychiatry
clinic in 6.9%.

Conclusion: Symptoms suggestive of sleep disorders are
common but are not routinely screened for in the primary care
setting. Validated questionnaires can efficiently identify pa-
tients at risk for common sleep disorders in this setting.
Keywords: Sleep disorders, primary care, questionnaires,
screening
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leep disorders are highly prevalent in modern society.
The majority of the patients with sleep disorders remain
undiagnosed and untreated.' A 2006 report from the Institute
of Medicine revealed that 50 to 70 million American chroni-
cally suffer from a disorder of sleep and wakefulness, hinder-
ing daily functioning and adversely affecting their health and
longevity.! The most common sleep disorders seen in primary
care settings are insomnia, obstructive sleep apnea (OSA),
and restless legs syndrome (RLS). In the general popula-
tion, symptoms of insomnia are present in up to 33% of indi-
viduals,”> OSA has a prevalence of about 5% (though 26% to
32% have symptoms suggesting they are at risk for OSA),**
and RLS is present in 5% to 15% of the population.®’ Sleep
disorders have also been associated with motor vehicle ac-
cidents, impaired cognition, metabolic syndrome, impaired
immune function, altered mood, decreased quality of life, and
increased mortality.®!6
Despite the high prevalence of sleep disorders and their
significant consequences, sleep complaints are often not ad-
dressed by primary care physicians.!” To date, the United
States Preventive Services Task Forces, the American Acad-
emy of Family Physicians and the Center for Disease Control
have not recommended routine screening for sleep disor-
ders.!® In addition, limited time, lack of reimbursement, and
high demand may be factors that hinder the provision of pre-
ventive health services by primary care physicians (PCP).!*?!
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BRIEF SUMMARY

Current Knowledge/Study Rationale: Past studies have suggested
that primary care providers infrequently screen for sleep disorders.
This study sought to determine if screening questionnaires would
identify more patient’s at risk for common sleep disorders than cur-
rent practice patterns of primary care providers during new patient
encounters.

Study Impact: Symptoms of common sleep disorders were found to
be highly prevalent in the study population, though were infrequently
identified by the primary care providers. Utilizing screening question-
naires during new patient encounters would likely increase detection
of significant and common sleep disorders.

The aim of the present study is to determine if PCPs obtain
a sleep history or systematically review complaints of sleep
disorders as part of their standard new patient evaluations
and to compare this with the prevalence of likely sleep diag-
noses in the same patients as established by validated ques-
tionnaires (Cleveland Sleep Habits Questionnaire [CSHQ]*
and STOP questionnaire®). We also examined the time re-
quired to administer the CSHQ and STOP questionnaires in
the primary care setting. We hypothesized that PCPs do not
routinely evaluate for sleep disorders in new patient evalu-
ations and that screening questionnaires (CSHQ and STOP)
could efficiently identify individuals who need further sleep
evaluation.
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METHODS

General Study Design

A prospective survey study was performed at MetroHealth
Medical Center (MHMC), an urban academic medical center
that serves as the county hospital for Cuyahoga County (Cleve-
land), Ohio, and is affiliated with Case Western Reserve Uni-
versity. The study was approved by the institutional review
board at MHMC.

Consecutive adult patients (18 to 65 years old) presenting
for new patient evaluations were recruited from a primary care
(family practice) clinic. Pregnant women, acutely ill patients,
mentally incompetent patients, and non-English speaking pa-
tients were excluded. Patients were approached during their
check-out process (after completing their new patient visit with
the physician); the study was explained in detail to them, and
informed consent was obtained. Subjects then completed the
CSHQ and STOP questionnaires (see below for the details of
the questionnaires) while on site and were timed with a stop-
watch while doing so.

Patients being evaluated by attending physicians and house
staff (second and third year residents only, with an attending
physician as preceptor) were included. The faculty and house
staff whose patients participated in the study were not part of
the research group. All faculty and house staff were masked to
their patients’ participation in the study. While the faculty and
house staff were aware of a sleep survey study being performed
at the institution, they were unaware of which patients might be
participating, as this was a convenience sample taken after the
patient’s encounter with the physician.

Questionnaires

Cleveland Sleep Habits Questionnaire (CSHQ)

The CSHQ is a patient self-reported instrument that consists
of 2 pages of sleep related questions, the Epworth Sleepiness
Scale (ESS) and one page of self-reported comorbidities. Em-
bedded within the sleep related questions section of the CSHQ
is the Berlin questionnaire (Appendix A), a 10-item question-
naire that stratifies patients into a high or low risk category
for OSA. The Berlin questionnaire has been validated in the
primary care setting with a positive predictive value of 0.89
for detecting OSA (defined by an apnea-hypopnea index > 5
with associated symptoms).** The Berlin questionnaire specifi-
cally evaluates snoring history and witnessed episodes of apnea
(category 1; 5 questions), tiredness and sleepiness (category 2;
4 questions), and a history of high blood pressure and/or body
mass index (BMI) > 30 kg/m? (category 3). Patients must score
positive in 2 of the 3 domains to be considered high risk for
OSA. Additional questions in the CSHQ probe for symptoms
of insomnia (3 questions), the use of drugs or alcohol to pro-
mote sleep (one question), leg jerks during sleep (one question),
strange sensations in the leg while awake (one question), and
drop attacks or sudden weakness with surprise, anger, or laugh-
ter (one question).?? The scoring for these questions with re-
gards to high pretest probability for a disorder is based upon the
persistent presence of these problem as defined by the patient
having checked off “ >3-4 days a week” or “every day (night).”
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A high pretest probability for insomnia is based on persistent
symptoms in 2 of the 3 questions; a high test probability for
restless legs syndrome (RLS) is based on the report of persis-
tent symptoms of both leg jerks during sleep and awake leg
sensations as well as a positive score in category 2 (sleepiness)
from the Berlin questionnaire; and a high pretest probability
for narcolepsy is based upon the report of drop attacks and a
positive score in category 2 (sleepiness) from the Berlin ques-
tionnaire.

The ESS is part of the CSHQ. The ESS contains 8 items that
ask for the self-perceived expectation of dozing in a variety of
situations. A score > 10 is generally considered suggestive of
significant sleepiness.” See Appendix B for details of the ESS.

STOP Questionnaire (Appendix C)

The STOP questionnaire was developed as a rapid screen-
ing tool for OSA in the preoperative setting.”® In that setting,
its testing characteristics (sensitivity and specificity) have been
found to be similar to that of the Berlin questionnaire.”® The
STOP questionnaire includes 4 questions related to snoring,
tiredness during daytime, observed apneas, and the presence of
high blood pressure. A score > 2 places an individual into a
high-risk category for OSA.

Data Collection

All new patient encounters were entered into the electronic
medical record (EMR) by the physician who evaluated the pa-
tient. All new patient encounters included a history of present
illness (HPI), medication list, past medical history, social histo-
ry, family history, review of systems (ROS), examination, data
section, and assessment and plan. Demographic data abstracted
from each new patient evaluation in the EMR included the fol-
lowing: age, gender, ethnicity, weight, height, BMI, comorbidi-
ties (hypertension, diabetes mellitus, cardiovascular diseases,
hypothyroidism, depression, and any listed known history of
sleep disorders in the past medical history), and current medi-
cations. The HPI and ROS for each encounter were reviewed
for any documentation of snoring, apnea/gasping/choking dur-
ing sleep, excessive daytime sleepiness, unrefreshing sleep,
insomnia symptoms, restless legs symptoms, and symptoms
suggestive of cataplexy. The symptom evaluation was recorded
as “yes” if there was any mention of the symptom or “no” if
there was no mention. Documented physical examinations were
reviewed for evidence of oropharyngeal Mallampati score, ton-
sillar size, nasal passage patency, and examination of the neck,
lungs, heart, extremities, and neurologic system. The assess-
ment and plan section of the encounters as well as orders placed
during the encounter (all orders are required to be placed in the
EMR by the PCP) were reviewed for sleep diagnoses and sleep-
relevant orders (order for polysomnogram [PSG], thyroid stim-
ulating hormone [TSH] level, serum ferritin level) and referral
to the sleep clinic or allied specialties, including pulmonary,
psychiatry, neurology, or otolaryngology clinics.

Statistical Analysis

Continuous variables are reported in means and standard de-
viations. The categorical variables of sleep symptoms and sus-
pected sleep disorders are reported as percentages of the total
population. McNemar’s test and k coefficient were used to de-
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Table 1—Demographic and health characteristics of patients
(N=101)

Gender (% male) 42.6
Age (years) 382+12.8
Ethnicity (%)
Caucasian 45.5
African American 37.6
Hispanic 10.9
Other 5.0
BMI (kg/m?) 295+83
(Range) (18.21t0 64.7)
Comorbidities (%)
Hypertension 22.8
Diabetes 8.9
Hypothyroidism 3
Coronary artery disease 0
Heart failure 0
Arrhythmias 0
Depression 21.8

termine the degree of agreement between tests. A k > 0.80 was
considered to represent excellent agreement beyond chance; k
between 0.60 and 0.80, substantial to moderate; k between 0.21
and 0.40, fair; and « < 0.21 represented poor agreement.”” All
data were analyzed using SAS (SAS Inc, Cary, NC).

RESULTS

Demographic and Other Health Characteristics

Of 111 patients approached, 101 (91.8%) agreed to partici-
pate in the study. Of the 10 patients who refused, 3 cited lack of
time and 7 were not interested in participating. The clinical and
demographic characteristics of the study population are shown
in Table 1. There was a slight female preponderance in the sub-
jects evaluated, most of whom were Caucasians. There were 39
(38.6%) subjects who were obese (BMI > 30 kg/m?).

Prevalence of Sleep Symptoms: PCPs vs. CSHQ

At least one sleep related symptom was documented by the
PCP in 24.8% of the patients (Figure 1). Questions pertaining
to insomnia were the most commonly documented symptoms,
with 20% of encounters having evidence of screening for in-
somnia (4% in the HPI, 16% in the ROS). Among these patients,
positive symptoms of insomnia were found in 7 (6.9% of the
total sample), with the remainder being negative. Conversely,
30 (29.7%) patients reported some insomnia symptoms in the
CSHQ. One patient was screened for snoring (HPI) in the PCP
encounters (screen positive, BMI 64 kg/m?), while 51 (50.5%)
reported snoring in the CSHQ. Excessive daytime sleepiness
was documented in one patient (HPI); CSHQ identified 10
(9.9%) patients as having excessive daytime sleepiness, and
29 (28.7%) reported ESS > 10 (suggesting pathological sleepi-
ness). The mean ESS score for the entire group was 7.1 + 4.9
(range 0-23). Unrefreshing sleep was also noted in one patient
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Figure 1—Prevalence of sleep symptoms as determined by
the CSHQ vs. PCPs
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Table 2—Correlation between screening instruments and
clinical symptoms by PCP

CSHQ vs. PCP McNemar’s k Coefficient
Insomnia 2.78 0.101
(-0.1)
Snoring 50 0.019
(<0.0001)
Apnea 45 -0.018
(-0.03)
EDS 7.36 -0.018
(-0.006)
Unrefreshing Sleep 26.1 -0.019
(<0.001)

CSHQ, Cleveland Sleep Habits Questionnaire; PCP, Primary Care
Provider

(HPI, same patient who noted excessive daytime sleepiness)
and an additional patient was documented to have witnessed
episodes of apnea (HPI). No patient encounters documented
symptoms of or screening for RLS or cataplexy. The CSHQ
revealed that 29 (28.7%) patients had unrefreshing sleep, 7
(6.9%) reported witnessed episodes of apnea, 22 (21.7%) had
symptoms suggestive of RLS, and none had symptoms of cata-
plexy. The degree of agreement of all symptoms between the
clinical documentation by the PCP and the questionnaires re-
vealed a k of <0.21, suggesting poor agreement (Table 2).

Sleep Related Clinical Examination Findings by PCP

Just over a third (34.7%) of the encounters commented on
tonsils in their examination finding, all of them stating the ton-
sils were normal without grading of tonsillar size. Similarly, 41
(40.6%) encounters had evidence of a nasal examination, while
documentation of the Mallampati grading of the oropharynx or
a neck circumference were not reported in any of the physician
encounters. All of the encounters documented heart, lung, and
extremity examinations, and 79 (78.2%) of the clinical evalua-
tions documented neurologic examinations.
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Table 3—Correlation between diagnosis of OSA by
screening instruments and diagnosis by PCP

Diagnosis of OSA McNemar’s k Coefficient
STOP vs. PCP 33 0.04
(< 0.0001)
Berlin vs. PCP 32 0.04
(< 0.0001)

STOP, STOP questionnaire; PCP, Primary Care Provider; Berlin, Berlin
questionnaire; OSA, Obstructive sleep apnea

Figure 2—Percentage of patients at risk for specific sleep
diagnoses as determined by the STOP questionnaire (OSA
only), CSHQ, and PCPs
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Sleep Diagnoses as Listed by the PCP

A diagnosis of OSA or suspected OSA was made by the
PCPs in 2 subjects—one was newly suspected, and the other
was a patient with an established diagnosis of OSA. Seven pa-
tients (6.9%) had a diagnosis of insomnia listed as a problem
by the PCP, and no patient was suspected of having RLS or
narcolepsy.

Sleep Related Evaluation Ordered by the PCP

One patient was referred for PSG as well as a sleep clinic
appointment for suspected OSA. An additional patient was
sent to the sleep clinic for further management of known OSA.
Referrals for psychiatric evaluation were placed in 7 (6.9%)
patients, mainly for depression with associated symptoms of
insomnia. No referrals were placed for pulmonary, neurology,
or otolaryngology clinics. One patient had a TSH level ordered
for the sleep related complaint of excessive daytime sleepiness
and tiredness. In addition, 6 patients had TSH levels ordered
for non—sleep related issues. A ferritin level was ordered in 2
patients, but not for the evaluation of RLS.

Sleep Evaluation: House Staff vs. Faculty
There were no differences in documentation of sleep symp-
toms, sleep related clinical examination, sleep diagnoses, or
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sleep related orders between house staff and faculty encounters
(data not shown).

Suspected Sleep Disorders by Questionnaires

The questionnaires identified patients as being at-risk or
having symptoms suggestive of sleep disorders at a greater
frequency than the PCPs. The Berlin questionnaire (embed-
ded in the CSHQ) suggested that 33 (32.7%) patients were at
high risk for OSA, while the STOP questionnaire found that
34 (33.7%) patients were at high risk. Twenty-five patients
(24.8%) were found to be categorized as high risk for OSA by
both the Berlin and STOP questionnaires. Further analysis of
the specific questionnaire answers in those scoring high risk
for OSA was also performed. For those scoring as high risk
for OSA on the Berlin questionnaire, 85% scored positive on
category 1 (snoring and witnessed apneas), 70% scored posi-
tive in category 2 (tiredness and sleepiness), and 79% scored
positive in category 3 (hypertension and/or elevated BMI). The
most common category combinations resulting in high-risk
stratification were scoring positive in all 3 categories (33%),
followed by positives in categories 2 and 3 (30%). Regard-
ing the STOP questionnaire, those considered to be at high
risk for OSA scored positive on each of the questions as fol-
lows: first question (snoring) 64% of the time; second question
(tiredness) 82%; third question (observed apneas) 39%; and
the fourth question (hypertension) 55%. The most common
combinations of questions resulting in high-risk scoring on the
STOP questionnaire were scoring positive on questions 1 and
2 (24%) and questions 2 and 4 (24%). Clinical assessment for
OSA by the PCP correlated poorly with the identification of
patients at risk for sleep apnea by either of the questionnaires
(Table 3). The CSHQ suggested patients had symptoms con-
sistent with insomnia in 32 (31.7%) and RLS in 22 (21.8%) of
patients. None of the subjects evaluated had symptoms sugges-
tive of narcolepsy (Figure 2).

Time to Complete the Questionnaires

It took patients an average of 302 + 97 sec to complete the
CSHQ. Time to complete each separate section of the CSHQ
(i.e., the Berlin questionnaire vs. the rest of the questionnaire)
was not recorded. Patients completed the STOP questionnaire
in an average of 24 + 12 sec.

DISCUSSION

The present prospective study confirms previous data that
PCPs do not routinely screen patients for sleep disorders. The
observations in this study suggest an efficient and relatively
simple mechanism to identify patients at risk for significant
sleep disorders in the primary care setting. In the present study
population, the prevalence rates of patients with symptoms sug-
gestive of OSA, insomnia, and RLS are consistent with those
reported in larger epidemiologic studies'**” and confirm that
these sleep disorders are likely underdiagnosed. This is reiter-
ated by our observation of the low concordance between the
clinical assessment for sleep disorders and questionnaire risk
stratification for common sleep disorders.

Data from the 1990s suggested that PCPs were not routine-
ly obtaining sleep histories in their outpatient encounters.?*



This specific issue has not been readdressed recently, though
one might believe that as a result of the dramatic rise in pub-
lications regarding the prevalence and consequence of sleep
disorders, as well as educational efforts linked to sleep medi-
cine, that improved screening rates would be realized. Our ob-
servations, however, suggest that screening for sleep disorders
continues to be infrequent in the primary care setting, and that
this is not related to either of the level of physician training
or the frequency of the sleep disorder. This observation is un-
likely to be related specifically to the institution where the
study was performed as others have reported similar findings
in different clinical settings.?®3° In addition, the present study
was performed in an academic center with both a Family
Medicine training program and a Sleep Medicine Fellowship
program. The Sleep Center at our institution is highly visible
and located on the same site as the PCP clinics. A recent na-
tional survey of 14 distinct database batteries utilized by Fam-
ily Medicine Clinics found that only 6 of the 14 contained any
questions related to sleep symptoms,'® suggesting the lack of
screening for sleep disorders is widespread. At present, the
United States Preventive Services Task Forces, the American
Academy of Family Physicians and the Center for Disease
Control have not recommended screening for sleep disorders
as a part of routine preventive clinical services.'® Taken to-
gether, these findings suggest that lack of screening for sleep
disorders is a pervasive problem.

The reason for the infrequent screening for common sleep
disorders by PCPs is unclear, and needs to be examined in
prospective studies. One potential reason is a lack of aware-
ness amongst PCPs regarding the importance of recognizing
and treating common sleep disorders. This is supported by a
relatively recent study that showed that PCPs demonstrated a
lack of awareness regarding the importance of screening for
OSA during unstructured standardized patient examinations.*
Additional studies have revealed limited awareness of com-
mon sleep disorders among PCPs, even though they recognized
the clinical importance of the same.*'** In contrast to this, a
survey regarding the knowledge and attitudes of PCPs about
OSA performed at a single institution suggested that PCPs
were reasonably knowledgeable about OSA, and similarly ap-
peared to show concern that this was an important condition to
diagnose and treat.’* A retrospective review of patients referred
for polysomnography by PCPs revealed that in most instances
(96%), an appropriate referral was made by the PCP when pa-
tients presented with classic symptoms of OSA, even though
the referred patients represented only 0.13% of the primary care
patient population.*® Thus, increasing awareness and education
regarding the clinical presentation of undiagnosed patients may
improve identification of OSA and other sleep disorders in the
primary care setting.

Additional reasons for PCPs not screening for sleep disor-
ders may be related to the limited time allocated for evaluation
in the outpatient clinical setting,'** lack of reimbursement,”
and high demand?! for their services with pressure to address
the patients’ most immediate concerns. For example, identifica-
tion of insomnia during an outpatient evaluation may lead to
an extensive investment of time on the insomnia history at the
cost of reduced time for the primary complaint. Availability of
sleep consultation services to aid in the evaluation and manage-
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ment of common sleep disorders may also affect willingness to
screen for these conditions. In the present study, however, there
was a low screening rate for sleep abnormalities by the PCPs
despite the availability of a sleep center.

One of questions raised by the present study is how to im-
prove screening rates for sleep disorders in the primary care
setting. Raising awareness through improved communication
and educational measures has not been well studied, and its im-
pact on physician behavior in general is unclear.*® Use of chart
reminders has been attempted in a number of clinical condi-
tions with variable success in altering physician’s actions.?”*®
The impact of educational maneuvers on the evaluation and
management specifically of sleep disorders in the primary care
setting has been examined in some studies, though further work
is needed. A 1999 study looked at the use of chart reminders
to improve the frequency of PCPs obtaining sleep histories.?®
The authors found that the use of chart reminders increased the
frequency of PCPs obtaining a sleep history as part of the clini-
cal evaluation, though the overall rate remained low at 29%,
comparable to 25% in the present study. Using an intensive ap-
proach of sleep education, sleep equipment support, and sleep
physician support, the Walla Walla project found an 8-fold in-
crease in referrals for sleep studies from 0.27% prior to the in-
tervention to 2.1% following the intervention.* Taken together,
these studies suggest that chart reminders, education, and sup-
port can improve screening for sleep disorders in primary care,
though the rate of screening remains low.

Another strategy is to implement standardized protocols that
utilize patient completed screening instruments or question-
naires before physician evaluation. This reduces time spent
by the physician gathering data and keeps the physician in a
decision-making capacity. This approach has proven effective
at improving patient care in other clinical settings.***' The ques-
tionnaires utilized in this study have been shown to accurately
identify patients at risk for the more common sleep disorders
encountered in primary care.> The CSHQ has the benefit of risk
stratifying patients for OSA, insomnia, RLS, and narcolepsy.
However, the 5-minute average completion time, coupled with
time required to score the various domains, would necessitate
that patients complete this survey prior to their visit with the
physician. The STOP questionnaire is quickly completed and
easy to score, but only risk stratifies patients for OSA and still
needs to be validated in the primary care setting. Nonetheless,
a protocol in which patients are prescreened and identified as at
risk for sleep disorders may encourage PCPs to act to upon this
information and conceivably affect patient care.

The results of this study need to be placed in the context of
certain limitations. Only a small number of patients were sur-
veyed, and larger studies are needed to confirm these findings.
The present study was performed at a single tertiary care insti-
tution, and its implications for the general population may be
limited. Finally, the STOP questionnaire has not been validated
in the primary care setting, and this needs to be performed prior
to large-scale use of this instrument in clinical practice.

In summary, symptoms of sleep disorders appear common
but are not routinely screened for in the primary care setting.
The use of validated questionnaires may be able to efficiently
identify patients at risk for common sleep disorders in primary
care, though further study is required.
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Screening for Sleep Disorders in Primary Care

Appendix A—Berlin Questionnaire

Height m Weight Kg Age Male/Female
Please choose the correct response to each question.
Category 1
1. Do you snore?
a. Yes
b. No

c. Do not know
If you snore:

2. Your snoring is:
a. Slightly louder than breathing
b. Asloud as talking
c. Louder than talking
d. Very loud- can be heard in adjacent rooms

3. How often do you snore?

a. Nearly every day
b. 3-4 times a week
c. 1-2times a week
d. 1-2times a month
e. Never or nearly never
4. Has your snoring ever bothered other people?
a. Yes
b. No
c. Don't know

5. Has anyone noticed that you quit breathing during your sleep?
a. Nearly every day

3-4 times a week

1-2 times a week

1-2 times a month

Never or nearly never

® Q0T

Category 2

6. How often do you feel tired or fatigued after your sleep?
a. Nearly every day

3-4 times a week

1-2 times a week

1-2 times a month

e. Never or nearly never

o0 o

7. During your waking time, do you feel tired, fatigued, or not up to par?
a. Nearly every day
b. 3-4times a week
c. 1-2times a week
d. 1-2times a month

8. Have you ever nodded off or fallen asleep while driving a vehicle?
a. Yes
b. No

If yes:

9. How often does this occur?
a. Nearly every day
b. 3-4 times a week
c. 1-2times a week
d. 1-2times a month

Category 3

10. Do you have high blood pressure or BMI = 30 kg/m?
a. Yes
b. No

Scoring Berlin Questionnaire
Adapted from table 2 in Netzer et al.

The questionnaire consists of three categories related to the risk of
having OSA

Categories and scoring:
Category 1:items 1,2, 3,4, and 5

Item 1: If yes is the response, assign 1 point.
Item 2: If c and d is the response, assign 1 point.
Item 3: If c and d is the response, assign 1 point.
ltem 4: If a is the response, assign 1 point.

Item 5: If a or b is the response, assign 2 points.

Category 1 is positive if the total score is 2 or more points.
Category 2: items 6, 7, and 8 (item 9 should be noted separately)

Item 6: If a or b is the response, assign 1 point.
Item 7: If a or b is the response, assign 1 point.
Item 8: If a is the response, assign 1 point.

Category 2 is positive if the total score is 2 or more points.
Category 3 is positive if answer to item 10 is yes.

High risk of OSA: two or more categories scored as positive
Low risk for OSA: only one or no category scored as positive
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Appendix B—Epworth Sleepiness Scale Appendix C—STOP Questionnaire

The Epworth Sleepiness Scale is used to determine the level of daytime 1. Snoring

sleepiness. A score of 10 or more is considered sleepy [A Do you snore loudly (louder than talking or loud enough to be heard

Use the following scale to choose the most appropriate number for each through the closed doors)?
situation: Yes No

0 = would never doze or sleep.
1 = slight chance of dozing or sleeping 2. Tired
2 = moderate chance of dozing or sleeping

i i i ime?
3 = high chance of dozing or sleeping Do you often feel tired, fatigued, or sleepy during daytime?

Situations: ves No
1. Chance of Dozing or Sleeping Sitting and reading 0123 3. Observed apneas
2. Watching TV 0123 Has anyone observed you stop breathing during your sleep?
3. Sitting inactive in a public place 012 3 Yes No

4. Being a passenger in a motor vehicle for an )
4. Pressure (blood pressure = hypertension)

hour or more 0123
5. Lying down in the afternoon 01 2 3 Do you have or are you being treated for high blood pressure
6. Sitting and talking to someone 0123 Yes No
7. Sitting quietly after lunch (no alcohol) 0123
8. Stopped for a few minutes in traffic while driving 0123

Total score (add the scores up)
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