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Development of Arabic version of
Berlin questionnaire to identify
obstructive sleep apnea at risk patients

Abdel Baset M. Saleh, Magda A. Ahmad, N. J. Awadalla’

Abstract:

BACKGROUND: Obstructive sleep apnea (OSA) is a common, under-recognized, under diagnosed, under
treated, and serious medical condition in adults. Polysomnography (PSG) is the gold standard for diagnosis of
OSA; however, prohibitive cost of the test and rarity of sleep laboratory in the Arabic nations limit its access.
So, searching for another simple, economical, reliable, and valid tool for identification of OSA at risk patients is
of special public concern.

OBJECTIVE: This study was conducted to evaluate the reliability and validity of Arabic version of Berlin
questionnaire (ABQ) in detection of OSA at risk patients.

METHODS: After hospital ethics approval and formal patients consent, 100 patients were subjected to full night
PSG study after their response to the developed ABQ. The patients were classified into both low (30) and high
risk (70) for OSA using ABQ and validated against apnea hypopnea index (AHI). Reliability was assessed by
internal consistency using Cronbach’s alpha test and consistency over time using test retest correlation.

RESULTS: The study demonstrated a high degree of internal consistency and stability over time for the developed
ABQ. The Cronbach’s alpha coefficient for the 10-item tool was 0.92. Validation of ABQ against AHI at cutoff
>5 revealed a sensitivity of 97%, specificity of 90%, positive and negative predictive values of 96% and 93%,
respectively.

CONCLUSION: The ABQ is reliable and valid scale in screening patients for the risk of OSA among Arabic-
speaking nations, especially in resource-limited settings.
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leep apnea has been estimated to be prevalent

in about 2 to 5% of men and 2% of women.!"
Obstructive sleep apnea (OSA) is a common
medical condition that is under-recognized and
under diagnosed in many adults. According to
recent study, Young’s group found that one in six
people over 50 years old had at least mild apnea,
with one-fourth of those cases severe.?!

Untreated sleep apnea is shown to be involved
in a causal relationship with many deadly
diseases such as coronary artery disease,
stroke,*! systemic hypertension,®® and
pulmonary hypertension.” There are also severe
socioeconomic impacts of untreated sleep apnea;
for example, there is a three- to seven-fold greater
prevalence of motor vehicle accidents in drivers
with untreated sleep apnea.® Furthermore, the
reported data indicate that the undiagnosed
OSA is associated with large increases in
healthcare costs in working age populations.”
Workers with the combination of OSA and
excessive daytime somnolence are at increased
risk of both recent work disability including
work absences and decreased productivity and

longer-term work duty modification of OSA
and resultant sleepiness on work disability.l!1
Because of the seriousness of the illness and
the life-threatening consequences of untreated
sleep apnea, increasing public and employer
awareness of OSA to help identify undiagnosed
cases of OSA would appear to be a valuable
strategy from an economic and public health
perspective.

Polysomnography (PSG) is considered to be
the gold standard for diagnosis of OSA;!
however, prohibitive cost of the test and long
waiting lists limit its widespread access.!™ The
Berlin questionnaire was an outcome of the
Conference on Sleep in Primary Care, held in
April 1996 in Berlin, Germany. It is an instrument
validated to use in the western population to
determine the occurrence of risk factors for
OSA, namely snoring behavior, wake-time
sleepiness or fatigue, and the presence of obesity
or hypertension.!! The questions were selected
from literature to elicit factors or behaviors that
consistently predicted the presence of sleep-
disordered breathing.'>'* The questionnaire
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had symptoms about snoring, excessive daytime sleepiness
(EDS), obesity, and hypertension. Questions about these
symptoms demonstrated internal consistency (Cronbach’s a
correlations, 0.86 to 0.92)."7 The predictive performance of
the Berlin questionnaire has been evaluated in the population
of Cleveland, Ohio, with a sensitivity of 86% and specificity
of 77%.

To the best of our knowledge, no such study has been reported
in Arabic and no special Arabic form. Therefore, the aim of
this study is to evaluate the reliability and validity of Arabic
version of Berlin questionnaire (ABQ) in detection of OSA
at-risk patients.

Methods

Locality and study population

A sample of 100 adult patients attending the outpatient clinic
of sleep disorders breathing unit, chest department, Mansoura
University Hospitals, for evaluation for OSA was recruited
during the period from February through August 2010. Subjects
of either gender in the age group of 18 to 60 years and residents
of Mansoura City and near areas were considered eligible.
Exclusion criteria were patients with history of alcoholism,
chronic anxiolyatic/sedative drug use, associated respiratory,
renal, hepatic or cardiovascular disease, or upper respiratory
tract infection within the past four weeks, as well as those who
were pregnant or critically ill.

Study design

A cross-sectional study was conducted for all patients who
met the inclusion criteria and provided written informed
consent. The Institutional Review Board of Mansoura Faculty
of Medicine approved the study.

Study tools and methods
All recruited patients were subjected to the following
procedures:

A specially designed questionnaire

A specially designed questionnaire concerning the patient’s
demographic data including age, gender, residence, smoking
habits, and occupation was administered.

The developed Arabic version of Berlin questionnaire

To simplify and for more clearance of the developed ABQ), the
questionnaire includes 10 items; five items on snoring (category
I, items 1-5), three items on daytime somnolence (category II,
items 6-8), and two items on the history of hypertension and/
or body mass index (BMI) >30 kg/m? (category III, items 9,
10). The questionnaire also includes information about age,
gender, height, and weight. The ABQ was scored as previously
reported by Netzer and colleagues.!'I The overall score is based
on the patients’ responses to each of the three categories of the
ABQ and with assistance of the researchers to explain the items
for the illiterate and low-educated patients and evaluation of
hypertension and BMI in patient respond to the corresponding
questions by not know.

Therefore, category III becomes more objective to increase
the accuracy of the tool. The snoring or daytime somnolence
categories are positive if responses indicate persistent

Annals of Thoracic Medicine - Vol 6, Issue 4, October-December 2011

symptoms (>three to four times a week) on the questionnaire
items.

A positive score on the third category requires a history
of hypertension or a BMI of greater than 30 kg/m?. Study
patients were classified as being at a high risk of having sleep
apnea if scores were positive on two or more of the three
categories. Those patients who scored positively on less than
two categories were identified as being at a low risk of having
sleep apnea.

For the modification of the developed ABQ, it is simple to
use 10 questions and classify them to 3 categories and to be
clearer, we used square boxes around the positive responses
in each items. A final result chart with three category squares
collects the result of each category and lastly the two squares
for the final conclusion to be used as computerized form. For
each subject, we obtain a “high risk” (score >2) or “low risk”
(score <2) score for OSA [Appendix 1].

A detailed physical examination was done in all subjects. Blood
pressure was measured with a mercury sphygmomanometer
to the nearest 2 mmHg in recumbent position after at least
five minutes of rest. Subjects were advised to refrain from
smoking or ingesting caffeine for 30 minutes prior to blood
pressure measurement. A variety of large cuff sizes were
used wherever necessary to ensure that bladder length was
at least 80% of the arm circumference. In case of an abnormal
blood pressure recording, another reading was obtained after
5minutes of rest. An average of six readings of systolic and
diastolic pressure on two occasions was taken for analysis.
A history of antihypertensive medication intake was also
recorded in subjects with hypertension. Hypertension was
classified as per the JNC VI:"I the optimal BP (systolic pressure
of <120 mm Hg and diastolic pressure of <80 mm Hg), normal
(systolic pressure of 120 to 129 mm Hg or diastolic pressure
of 80 to 84 mm Hg), or high normal (systolic pressure of 130
to 139 mm Hg or diastolic pressure of 85 to 89 mm Hg). If the
systolic and diastolic blood pressure readings belonged to
different categories, then higher of the two readings was used
to assign the blood-pressure category.'*!

Translation, construct validity and reliability of the developed Arabic
version of Berlin questionnaire

Berlin questionnaire was translated into Arabic separately by
two bilingual translators (the two authors). The two versions
were combined and revised and then back translated into
English. The translation was refined after back translation until
agreement was obtained among the translators. Five bilingual
experts (staff members of Public Health and chest departments,
Faculties of Medicine, Mansoura University) examined the
Arabic version of the questionnaire for content and construct
validity and agreed upon it.

Pilot study was conducted on a sample of 10 subjects (not
included in the large-scale study) to examine the clearance of
the tool and the reliability using alpha Cronbach’s test.

Other questionnaire

As EDS is a common complaint in OSA, the Epworth sleepiness
scale (ESS)" was included in the study and a cutoff of greater
than 10 was considered as pathological sleepiness.®!
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Polysomnography

All patients who completed the questionnaires were invited
to undergo an overnight in-laboratory polysomnographic
study regardless of their score on the questionnaires. The
polysomnographic data used in this study were extracted from
overnight sleep studies. Sleep studies of patients who slept
less than 6 hours with sleep efficiencies less than 90% were
subjected to another night sleep study. The sleep architectures
and apneas/hypopneas were scored according to the manual
of American Academy of Sleep Medicine, 2007.*! Apnea-
hypopnea index (AHI) for the studied patients was used for
validation of the developed ABQ. AHI >5 per hour was used
as cut-off for defining OSA, since our study was performed to
validate the questionnaire in subjects at risk for OSA and not
to identify the patients with moderate and severe OSA.

Statistical analysis

Cronbach’s Alpha Coefficient measured the internal
consistency of the developed ABQ. Coefficients above 0.7 are
generally regarded as acceptable, 0.8 and above are good,
and 0.9 and above are considered excellent. Spearman’s rank-
order correlation coefficient testing was used to evaluate test
retest reliability and to determine the relationship between the
estimate of risk on the developed Arabic Berlin questionnaire
and the patients” AHI. Data were analyzed using Statistical
Package for Social Sciences (SPSS) version 11. P < 0.05 was
considered statistically significant.

Results

Study population

The study consisted of 100 sleep clinic patients. They were
screened using the developed ABQ into low risk for OSA
(n = 30) and high risk (n =70). Males comprised 40% and
55.7% of low- and high-risk groups, respectively, with no
significant difference. The mean age and height for the low-risk
patients were 43.36 years and 161.40 cm, respectively, while
the mean age and height for high-risk patients were 46.61
years and 162.50 cm, respectively, with no statistical significant
differences between both groups (P > 0.05). The mean BMI
of low- and high-risk groups was 25.01 and 41.19 kg/m?,
respectively, with high statistically significant difference
(P <0.001). Frequency of patients with BMI >30 were highly
significantly higher among high-risk compared with low-risk
groups (P < 0.001).

Reliability of the Arabic version of Berlin questionnaire
Coefficients of Cronbach’s alpha were 0.92 for the 10 items
ABQ, 0.91 for the 5 Category I items, and 0.72 for the
3 category II items. All were of good to excellent range of
internal consistency. The Category III was one item.

Polysomnography

The distribution of the AHI grades in the high-risk and low-risk
groups as screened by ABQ is shown in Figure 1. Prevalence
of AHI =5 among patients attending sleep clinics for sleep
complaints was 81 (81%), mild AHI was16 (16%), moderate
was 20 (20%), and severe was 35 (35%). About 98% of high-
risk patients with ABQ reported AHI >5 with overnight PSG.
Also, a good positive highly significant correlation was found
between ABQ and AHI [Figure 2].
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Validation of ABQ against AHI at cutoff =5 revealed a
sensitivity of 97%, specificity of 90%, positive and negative
predictive values of 96% and 93%, respectively [Tables 1 and 2].

Discussion

The developed competent and simple designed ABQ), validated
in Sleep Disordered Breathing Unit, Chest department Faculty
of Medicine, Mansoura University, demonstrates that ABQ
is an excellent tool for the estimation of OSA risk in patients
referred to the outpatient clinic of Sleep Disordered Breathing
Unit.

The predictive performance of the Berlin questionnaire for
OSA varies greatly among different patient populations. In
primary care patients, the sensitivity and specificity were
found to be 86% and 77%, respectively, at a cutoff of AHI
greater than 5, and 54% and 97%, respectively, at a cutoff of
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Figure 1: The distribution of AHI grades in the high-risk and low-risk groups as
screened by Arabic version of Berlin questionnaire
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Figure 2: Scatter plot for the correlation between Arabic version of Berlin
questionnaire and apnea -hypopnea index
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Table 1: Demographic and anthropometric criteria
and daytime sleepiness of low- and high-risk groups

Arabic version of Berlin P value
questionnaire
Low risk High risk

N=30 N=70
Age 43.36 £ 9.52 46.61 £ 9.67 0.125
Gender: male/female 12/18 39/31 0.19
Height 161.40 £ 7.02 162.50 £ 9.10 0.558
Weight 65.00 = 7.40 107.66 £ 23.30  0.000**
BMI (kg/m?) 25.01 £ 3.10 41.19 £ 10.70 0.000**
BMI >30 kg/m? 3 (10.0%) 68 (97.1%) 0.000**
Epworth sleepiness 3.90+1.73 9.12 +4.68 0.00**

scale
**Highly statistically significant (P < 0.001), BMI = Body mass index

AHI greater than 15.1 In a group of patients preselected by
excluding all patients with any typical symptoms of OSA or
any comorbidity that could significantly increase the risk of
having OSA, a modified version of the Berlin questionnaire
showed a sensitivity of 86% and a specificity of 95% at a
cutoff of AHI greater than 5."*! However, the sensitivity and
specificity of the Berlin questionnaire were 62.5% and 53.8%,
respectively, with a cutoff of AHI of 10 or greater in 153 patients
undergoing pulmonary rehabilitation. In patients referred to
a sleep laboratory, the Berlin questionnaire again showed a
very low predictive value. The sensitivity and specificity of
the Berlin questionnaire were 68% and 49%, respectively, at
respiratory disturbance index greater than 5, 62% and 43%,
respectively, at respiratory disturbance index greater than
10, and 57% and 43%, respectively, at respiratory disturbance
index greater than 15.

Compared with the aforementioned studies, our results
showed that the Arabic Berlin questionnaire had high levels of
sensitivity and specificity in OSA-suspected patients (97% and
90%, respectively) and high positive and negative predictive
values (96% and 93%, respectively). These findings provide
initial evidence toward the reliability and validity of the Arabic
Berlin questionnaire as screening tool for detection of OSA at-
risk patient attending outpatient clinic for evaluation of OSA
in the Arabic nations.

Our study does not agree with the recent study by Ahmadi
et al.” who reported that the BQ performed with only 0.62
sensitivity and 0.43 specificity with large number of false
negatives and positives but this study was a retrospectives;
the BQ data were obtained from the charts of the patients,
BQ had been completed by the patients before their initial
consultation with a sleep specialist, and data were collected
from large sleep clinic including the department of psychiatry
of a tertiary care center; the patient population is very diverse
and diagnosis includes various sleep disorders, not only OSA
patient as in our study.

The results of this study were greater than finding in the
previous studies."**! However, Netzer et al.'' Who primarily
validated the BQ in a primary care population reported a
sensitivity and specificity of 86% and 77%, respectively,
for prediction of OSA because of the following: First, they
use RDI >5, which is less comparable with AHI =5 used
in this research. The AHI is the total number of apneas and
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Table 2: Validation on Arabic version of Berlin
questionnaire using apnea/hypopnea index (AHI) >5
as cut-off

Polysomnography Arabic version of Berlin P
questionnaire value
Low risk High risk
N = 30 N= 70
AHI 2.55 + 3.50 36.47 +24.92 0.00**
AHI <5 27 (90%) 2 (4.08%) 0.00**
AHI =5 3 (10%) 68 (95.92%)

Sensitivity 0.97. Specificity 0.90. Accuracy 0.95. Predictive value of positive
result 0.96. Predictive value of negative result 0.93; ** = Highly statistically
significant (P < 0.001)

hypopneas per hour of sleep. The RDI is generally larger
than the AHI, because the RDI considers the frequency
of respiratory effort-related arousals, plus apneas and
hypopneas.*!

Second, the mean BMI of the population in this study was
41.19 + 10.70 in high-risk patients and BMI were >30 in 97.1%
in high-risk patients that were much higher than that reported
in the study of Ahmadi et al.”? with mean BMI of 28; this
increase the sensitivity and specificity of the ABQ, as the BMI
also objective factor heavily into the of The ABQ.

Lastly, patients with OSA commonly endorse symptoms
of EDS®! fatigue.*! Hence, this study also determines the
relationship between ABQ and Epworth sleepiness scale with
significant comparison with each other. The questionnaire had
symptoms about snoring, EDS, obesity, and hypertension.
The population in this study was assessed for sleep-related
breathing disorders. So, it was homogenous population.

Internal consistency of the Arabic version using alpha
Cronbach’s test of the three category items were 0.92 and
both the first two categories were of good to excellent range.
These results are somewhat comparable with the Sharma et al.
Report of internal consistency of 0.92 to 0.96 and Netzer
et al."™ who demonstrated internal consistency (Cronbach’s a
correlations™ 0.86 to 0.92).

Conclusion

The ABQ is reliable and valid scale in screening patients for
the risk of OSA among Arabic-speaking nations, especially in
resource-limited settings.
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