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Introduction

Obstructive sleep apnea (OSA) is a disease in which 
the muscles in the upper airway collapse and block 
the throat during sleep.1,2 OSA is diagnosed in 4-9% 
of middle-aged men and in 1-2% of middle-aged 
women.3 The gold standard test for the diagnosis 
of OSA is polysomnography (PSG). However, the 
cost of PSG and the rarity of sleep laboratories in 
many countries limit access to this test, and many 
OSA patients remain undiagnosed and untreated. 
Notably, untreated sleep apnea is associated with 
many deadly diseases and accidents. The Berlin 
Questionnaire (BQ) is a simple, inexpensive instru
ment used to screen for OSA, as reported at the 
Conference on Sleep in Primary Care, which took 
place in April of 1996 in Berlin, Germany.4,5 The 
BQ asks about risk factors for sleep apnea, namely 
snoring behavior, daytime sleepiness or fatigue, and 
the presence of obesity or hypertension.5 The BQ 
stratifies patients into OSA high-risk and low-risk 
groups based on the responses to these questions. 

The aim of this study was to investigate the value 
of the BQ in detection of OSA at risk patients who 
were referred to an otolaryngology clinic.

Materials and methods

The ethics committee at the Gulhane Military 
Medical School approved this study. The study 
included 217 subjects who were referred to  the 
Department of Otolaryngology, Head and Neck 
Surgery between January 2009 and May 2012 for 
evaluation of suspected OSA. The Berlin ques
tionnaire scores, Epworth sleepiness score (ESS), 
and full night PSG data of the patients were 
analyzed retrospectively. The BQ includes ten 
items, five related to snoring (category 1, items 1- 
5); three items about daytime sleepiness, with a 
subquestion about sleepiness while driving a motor 
vehicle (category 2, items 6-8), and two items 
about the patient’s history of hypertension and/or 
BMI > 30 kg/m2 (category 3, items 9 and 10). The 
questionnaire also collects information about age, 
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was used to compare nonparametric data. A 
p value less than 0.05 was considered statistically 
significant.

Results

The study included 217 patients, 191 men (88%) 
and 26 women (12%) with a mean age of 42.5 ± 
10.7 years. The mean BMI, ESS, and AHI values 
were 28.1 ± 3.9 kg/m2 and 10.3 ± 5.6 and 16.4 ± 
17.2 events per hour of sleep, respectively. Of the 
217 participants, 210 (96.8%) had positive scores 
in category 1, 152 (70%) had positive scores in 
category 2, and 82 (37.8%) had positive scores 
in category 3. The BQ identified 178 (82.03%) 
patients as being at high risk of having OSA and 
39 (17.9%) at being at low risk for OSA. The low- 
and high-risk groups were similar in terms of age, 
BMI, and AHI (Table 1). The mean AHI of the 
low-risk group was 12 ± 10.6 events per hour of 
sleep, and the mean AHI of the high-risk group 
was 17.4 ± 18.2 events per hour of sleep. Using 
AHI ≥ 5 as the criterion for OSA, the distribution 
of patients with AHI < 5 (non-OSA group) and 
AHI ≥ 5 (OSA group) is shown in Table 2. Also 
using AHI > 5 as the cut-off point, the sensitivity of 
the BQ for diagnosing OSA was 83.4% (136/163) 
and the specificity was 22.2% (12/54). The positive 
predictive value of the BQ using AHI ≥ 5 was 

sex, height, and weight. Obesity status is determined 
by calculating the body mass index (BMI) using 
self-reported weight and height values. The BQ was 
scored as described by Netzer et al.5 Categories 1 
and 2 are positive if the responses indicate per
sistent symptoms. The third category is positive if 
there is a history of hypertension or a BMI > 30 kg/
m2. Subjects are classified as being at high risk of 
having OSA if the scores are positive for two or 
more categories. The patients without a positive 
score or with a positive score in just one category 
were classified as being at low risk of having OSA.

PSGs were scored according to the 2007 
American Academy of Sleep Medicine Manual 
for the Scoring of Sleep and Related Events.6 
Apnea was defined as a drop in the peak thermal 
sensor excursion by ≥ 90% of baseline for at least 
10 seconds. Hypopneas were defined as decreased 
nasal pressure signal excursions of ≥ 30% lasting 
at least 10 seconds that were accompanied by 4% 
desaturations; at least 90% of the event’s duration 
must meet the amplitude reduction. In terms of 
the apnea-hypopnea index (AHI), patients were 
classified into four groups: non-OSA (AHI < 5 
events per hour of sleep), mild OSA (5 ≤ AHI < 15), 
moderate OSA (15 ≤ AHI ≤ 30), and severe OSA 
(30 < AHI). The age, sex, AHI, BMI, ESS and BQ 
results were compared between the two risk groups, 
and the correlation of BQ results with AHI was 
analyzed. The predictive accuracy of risk grouping 
was assessed for AHI > 5 events per hour of sleep 
and for AHI > 15 events per hour of sleep.

Statistical analysis

Data are expressed as means ± SDs. The data 
were analyzed using SPSS version 15 (SPSS, Inc., 
Chicago, IL, USA). The Pearson correlation test 
and the level of significance were used to compare 
questionnaire responses and risk groupings. The 
Kruskal Wallis test and the Mann-Whitney U-test 

Table 1
The mean age, body mass index (BMI), and  

apnea hypopnea index (AHI) of the subjects in this study 
according to obstructive sleep apnea risk group.

Age
(years)

BMI
(kg/m2

 )
AHI 

(events per 
hour of sleep)

Low risk 41.8 ± 9.8 26.3 ± 2.3 12 ± 10.6
High risk 42.7 ± 11 28.5 ± 4.1 17.4 ± 18.2
P value 0.183 0.847 0.163

Table 2
The distribution of patients (n = 217) in the obstructive sleep apnea (OSA) risk groups  

according to apnea hypopnea index (AHI) score/OSA severity.

AHI < 5
Non-OSA

5 ≤ AHI < 15
Mild OSA

15 ≤ AHI < 30
Moderate OSA

30 ≤ AHI
Severe OSA

AHI ≥ 5
OSA

Low risk 12 (30.8%) 18 5 4 27 (69.2%)
High risk 42 (23.6%) 61 50 25 136 (76.4%)
Total 54 79 55 29 163
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snoring frequency and hypertension are associated 
with a higher post-test probability of AHI<15 than 
the complete BQ.9

In a group of patients who were preselected by 
excluding those with any typical symptoms of OSA 
or any comorbidity that could significantly increase 
the risk of having OSA, a modified version of the 
BQ showed a sensitivity of 86% and a specificity of 
95% using a cut-off of AH > 5.10 However, using a 
cut-off of AHI ≥ 10, the sensitivity and specificity 
of the BQ were 62.5% and 53.8%, respectively, 
in a group of randomly selected patients (n = 153) 
who were undergoing pulmonary rehabilitation. 
The authors concluded that the BQ was a poor 
predictor of OSA in this group.11 In patients who 
were referred to a sleep laboratory, the BQ again 
showed a very low predictive value for OSA. The 
sensitivity and specificity of the BQ were 68% and 
49% respectively, for a respiratory disturbance 
index greater than 5; 62% and 43%, respectively, 
for a respiratory disturbance index greater than 10; 
and 57% and 43%, respectively, for a respiratory 
disturbance index greater than 15.12 The Portuguese 
version of the BQ had a sensitivity of 72.1% and a 
specificity of 50% for AHI > 5, with a sensitivity 
of 82.6% and a specificity of 44.8% for AHI > 15. 
The BQ was reported as not being an appropriate 
screening tool for OSA in patients at a sleep disorder 
breathing clinic.13 

In the present study, the BQ showed a sensitivity 
of 83.4% and a specificity of 22.2% using a cut-
off of AHI > 5. The positive predictive value was 
76.4%, and the negative predictive value was 
30.8% (i.e. quite low). For a cut-off of AHI > 15, 
the BQ had a sensitivity of 89.3% and a specificity 
of 22.6%. The positive predictive value was 42.1%, 
and the negative predictive value increased to 
76.9%. These values were better but were still not 
good enough to make the BQ a good predictor of 
OSA in this population. Using AHI > 15 as the cut-
off point, we speculate that subjects with milder 
forms of OSA would go undiagnosed, but that this 
disadvantage might be offset by the fact that OSA 
in which AHI > 15 is more symptomatic and more 
treatable than milder forms of OSA.9,10 When we 
use AHI > 5 as a cut-off, some of the subjects in the 
low-risk BQ group might have undetected mild to 
moderate disease since they are less symptomatic 
than patients with  more severe disease. Our study 
results were similar to these two studies, and the study 
populations also were similar to ours. Specifically, 

76.4% (136/178), and the negative predictive value 
was 30.8% (12/39). Alternatively, using AHI > 15 
as the criterion for OSA, the sensitivity of the BQ 
increased to 89.3% (75/84), while the specificity 
was 22.6% (30/133). The positive predictive value 
was 42.1% (75/178), and the negative predictive 
value increased to 76.9% (30/39). When we com
pare the risk groups according to the severity of 
OSA, we couldn’t find a statistically significant 
result (p = 0.158). The distribution of risk groups 
according to the severity of OSA is shown in 
Table 2.

Discussion

OSA is characterized by repetitive episodes of 
upper airway obstruction that result in breathing 
disruption and is best diagnosed using PSG.1,2 
Because PSG is not always an affordable or available 
option, development of a symptoms questionnaire 
that could be used to screen patients at risk for OSA 
is desirable. The BQ was proposed as a simple, 
economic instrument for OSA screening.4,5 Some 
studies have shown that the BQ has high sensitivity 
and specificity for detecting sleep apnea.4,5,7 Netzer 
et al.5 validated the BQ in a primary care population, 
and Gami et al.7 conducted a validation study in a 
general cardiology population.

The predictive performance of BQ for OSA 
varies greatly among patient populations. In 
primary care patients, the sensitivity and specificity 
were 86% and 77%, respectively, using an OSA cut-
off of AHI > 5, and the sensitivity and specificity 
were 54% and 97%, respectively, using a cut-off of 
AHI > 15.5 The Arabic version of the BQ seems to 
be an excellent tool for estimating patient OSA risk, 
with a reported sensitivity of 96% and a specificity 
of 93% using a cut-off of AHI > 5.4 A population-
based, door-to-door study also confirmed the 
usefulness of the BQ as a screening tool for OSA 
in terms of identifying subjects at high risk for 
OSA in the general population.8 In another study, 
Simpson et al. studied the value of the complete 
BQ and its component questions for identifying 
OSA in the general population; that study used a 
cut-off value of AHI ≥ 15 as determined by home-
based nasal flow and oximetry assessment. They 
reported that the BQ sensitivity was 54% and that 
the specificity was 70% and concluded that the BQ 
is a sub-optimal screening instrument for use in 
the general population. They also concluded that 
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tool for clinical and research purposes in terms of 
determining the risk of OSA in this population.
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the patients were not primary care patients, nor 
were they from a populations that was seeking care 
at a sleep clinic. Rather, the study population was 
patients with suspected OSA patients who were 
referred to our otorhinolaryngology department for 
further evaluation.

The low sensitivity and specificity of the BQ, 
along with the large number of false positives and 
negatives, indicate that the BQ is not a very useful 
clinical adjunct for OSA screening in this population 
of patients who were referred to an otolaryngology 
clinic for suspected OSA. However, the study 
limitations should be considered. One limitation 
is that the study population included all subjects 
that had any symptom of a sleep-related breathing 
disorder, including snoring, daytime sleepiness, 
and (witnessed) cessation of breathing during sleep. 
Therefore, it may be that the BQ is less effective 
when used to screen subjects with suspected OSA. 
That is to say, a higher prevalence of suspected 
OSA may have resulted in the decreased specificity. 

Many sleep questionnaires have been developed 
to perform an initial risk assessment for sleep 
apnea. A recent study reviewed the sleep-related 
questions and answers most commonly used in 
epidemiological studies, with a focus on sleep 
apnea and snoring. The questionnaires were limited 
to the English-language literature, had to include 
questions that were specific to snoring and cessation 
of breathing during sleep, and had to cite more than 
10 other studies. There were 14 questionnaires that 
met this criteria.15

When using a questionnaire, including the 
BQ, the overall score is based on each patient’s 
response to the questions. The questions may be 
interpreted differently by different subjects, which 
could affect the results. Thus, the questions and 
possible answers on a questionnaire need to be 
clear and easily understood by the target audience. 
More specifically, the questions should contain a 
specific time frame for occurrence of the sleeping 
behavior of interest, the questions should not force 
the subject to select one of the available responses, 
and the questionnaire should avoid using terms 
that could be interpreted differently by different 
people.15

In conclusion, the findings of the current study 
indicate that the BQ is a poor predictor of OSA 
for high-risk patients that were referred to an 
otolaryngology clinic for OSA screening. The 
BQ does not seem to be an effective screening 
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