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Abstract   
Introduction: Obstructive sleep apnea syndrome (OSAS) is a serious condition specified by 
disturbance of normal sleep architecture by complete or partial obstruction of airflow which 
leads to decrease in normal blood oxygen saturation level known as hypoxemia. Obstructive 
sleep apnea is an overlooked problem in Pakistan. Berlin questionnaire (BQ) is a valid tool to 
screen patients who are at high risk for obstructive sleep apnea.  This study aims to translate 
and validate the Berlin Questionnaire in Urdu language, so that it can be used in clinical 
settings for screening of patients for OSAS. 

Material and methods: Established guidelines by Beaton et al were used for translation of the 
questionnaire. Pearson correlation and interclass correlation coefficient were applied to 
determine test-retest reproducibility. Cronbach alpha were used to determine the internal 
consistency of the translated questionnaire. 

Results: The results showed significant test-retest reproducibility. Cronbach alpha was .706 
indicating moderate to good internal consistency. 

Conclusions: Berlin Questionnaire has been successfully translated and cross-culturally 
adapted to Urdu language and has been found to be valid and reliable statistically. 
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Introduction 

 bstructive sleep apnea syndrome (OSAS) 
is a serious condition specified by 
disturbance of normal sleep architecture 
by complete or partial obstruction of air 

flow.  Air flow obstruction results in the 
decrease of blood oxygen saturation known 
as hypoxemia. In an effort to resume the air 

flow, multiple arousals per hour of sleep 
occur which affects the quality of sleep. This 
leads to day time somnolence and fatigue 
which have significant consequences on daily 
life routine including reduced productivity, 
impaired cognition, increased accident rates 
and numerous medical dental problems. If 
left unnoticed and untreated (OSA) can 
shorten expected life span along with other 
co-morbidities, such as increased rates of 
cardiovascular and pulmonary disease and 
obesity related diabetes mellitus.1-4 
Obstructive Sleep Apnea can be 
diagnostically confirmed by in-centre 
overnight sleep study polysomnography 
(PSG) performed by a sleep medicine 
specialist.5 Polysomnography can be 
performed after the patient is screened or is at 
high risk for developing OSA. For screening 
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adult population at high risk for OSA, Berlin 
questionnaire (BQ) is mostly used. BQ is 
comprised of 10 questions divided into three 
categories based on snoring, day time 
sleepiness and hyper tension. 6-10 
Berlin questionnaire-based studies done in 
United States and Europe to know the 
prevalence of OSA showed 26 % result.11-12 In 
Asia scarce data is available regarding 
prevalence of obstructive sleep apnea. Indian 
studies done using the overnight PSG reports 
prevalence estimate of Sleep Disordered 
Breathing (SDB) (Apnea-Hypopnea Index 
(AHI) ≥ 5) from 13.74% to 19.5%.13 China 
reports lower prevalence of SDB (3.7%) and 
OSAS (2.1%).14 
In Pakistan obstructive sleep apnea is an 
undiagnosed and undertreated condition, 
which does not show the true prevalence of 
(OSA) in Pakistan. In a study done by Taj F et 
al; using BQ the prevalence of individuals at 
high risk of OSA was found to be 10 %.15  
BQ is in English language and it has been 
translated in many languages except Urdu. 
Since Urdu is the national language of 
Pakistan, therefore to overcome this lingual 
barrier and to make this questionnaire 
understandable to lay person, this study aims 
to translate and validate the Berlin 
Questionnaire in Urdu language to know the 
true prevalence of OSA in Pakistan. 
 

Material and Methods 
The berlin questionnaire (BQ) was used in 
this study. BQ consists of 10 questions 
divided into three categories based on 
snoring, day time sleepiness and hyper 
tension. A question becomes positive when its 
starred option is marked. A category becomes 
positive when two or more questions score 
positive. If no or one category is positive, then 
the patient is at low risk of obstruction sleep 
apnea (OSA). If two or more categories are 
positive, then the patient is at high risk of 
OSA. 
Permission for the translation of BQ was 
granted by the University of Innsbruck, 
which reserves the copyright. Ethical 

approval for the translation of questionnaire 
was obtained from the Ethics Review 
Committee, Margalla Institute of Health 
Sciences Rawalpindi. 
Participants of both genders who were 18 
years or greater than that were included in 
the study. These individuals were able to 
understand Urdu language and were verbally 
guided about the research. Informed consent 
was signed by all patients. Participants with a 
systemic illness or syndrome, neuromuscular 
disease and chronic respiratory disease were 
not included in the study. There were 30 
participants on whom pre-test of the 
questionnaire was done; this was followed by 
distribution of questionnaire among 110 
subjects or participants. 20 randomly selected 
participants were asked to fulfil the 
questionnaire after two weeks. 
The translation and cross-cultural adaptation 
was based on the guidelines of Beaton et al.16 
According to these guidelines, the whole 
process consisted of five steps. (Figure I). 
 

 
Figure 1: The process of translation and back 
translation followed in the study 
 

STAGE 1 
INITIAL TRANSLATION 
The first step in the adaptation was the 
forward translation done by bilingual 
translators, who had Urdu as their narrative 
language and had adequate fluency in 

                             Berlin questionnaire 



POJ 2022:14(1) 2-8  

4 

English. They produced two independent 
translations of the questionnaire from English 
into Urdu.  
Translator I: Was aware of the purpose of the 
study and the content of BQ. 
Translator II: Was unaware of the concepts 
being quantified and have no medical or 
clinical background. 
 STAGE II: 
SYNTHESIS OF THE TRANSLATIONS 
The two researchers synthesized the results of 
the two forward translations. They worked on 
the original questionnaire as well as the first 
translator’s (T1) and the second translator’s 
(T2) versions to produce one common version 
(T-12). In this process, there was extensive 
discussion which was documented in the 
written report.  
STAGE III   
BACK TRANSLATION 
Two independent translators then translated 
the agreed T-12 version back into the English 
language (BT1 and BT2). Both translators 
were fluent in English and Urdu languages. 
The two translators did not have medical 
background and were not aware of the 
concepts explored.  
 

STAGE IV 
EXPERT COMMITTEE 
An expert committee, which included health 

professionals, language professionals, 

translators and researchers, reviewed the 

forward translations (T1 and T2), the common 

forward translation (T-12, the backward 

translations (BT 1 and BT 2) and the written 

report. The committee, after a thorough 

discussion, developed the pre-final Urdu 

version of the questionnaire. 

STAGE V 

TEST OF THE PREFINAL VERSION 

The pre-final form of BQ was tested on a 

sample of 30 participants for pre-testing as 

recommended by recommerendBBBeaton10. 

All participants were interviewed about the 

questionnaire. They were enquired about the 

questions if they found any difficulty in 

understanding a single question and lay out 

of the questionnaire. Each participant was 

asked to answer the questionnaire and was 

welcomed to discuss any point they failed to 

understand. Subsequently the Urdu version 

of Berlin questionnaire was finalized. Given 

below. 

 
 جنس: مرد / عورت :                  عمر  ):کلوگرام(وزن          ):میٹر(قد 

  کریں منتخب جواب  صحیح کا سوال  ہر کرم براہ
 ١سیکشن  

 کیا آپ خراٹے لیتے ہیں  (١
 جی ہاں ) الف
 جی نہیں  ) ب
 معلوم نہیں ) ج

 کا جواب دیں  ٤سے سوال نمبر  ٢اگر اپ خراٹے لیتے ہیں تو برائے مہربانی سوال نمبر 
 آپ کے خراٹے   (٢

 سانس لینے کی آواز سے نسبتاً اونچے ہیں؟ ) الف
 بات کرنے کے برابر اونچے ہیں  ) ب
 بات کرنے سے ذیادہ اونچے ہیں) ج
 ) دیںجو دوسرے کمروں تک سنائی (بہت بآواز ) د
 آپ کتنی مرتبہ خراٹے لیتے ہیں؟ ) ٣

 تقریباً ہرروز ) الف
 مرتبہ ٣-٤ہفتہ میں ) ب
 مرتبہ  ١-٢ہفتہ میں ) ج
 مرتبہ   ١-٢مہینہ میں ) د
 تقریباً کبھی نہیں   /کبھی نہیں ) ہ
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 کیا آپ کے خراٹوں سے کبھی لوگ پریشان ہوتے ہیں؟ ) ٤
 جی ہاں) الف
 جی نہیں  ) ب
 مجھے معلوم نہیں  ) د
 ؟  ہے کی نشاندہی کی ٹوٹنے سانس میں نیند کی آپ کبھی نے کسی کیا) ٥

 تقریباً ہر روز  ) الف
 مرتبہ ٣-٤ہفتے میں ) ب
 مرتبہ  ١-٢ہفتے میں ) ج
 مرتبہ   ١-٢مہینہ میں ) د
 تقریباً کبھی نہیں  /کبھی نہیں ) ہ

 ٢سیکشن  
 تھکن سی محسوس ہوتی ہے کتنی بار ایسا ہوتا ہے کہ صبح سو کر اٹھنے کے بعد آپ کو ) ٦

 تقریباً ہر روز  ) الف
 مرتبہ ٣-٤ہفتے میں ) ب
 مرتبہ  ١-٢ہفتے میں  )ج
 مرتبہ   ١-٢مہینہ میں ) د
 تقریباً کبھی نہیں  /کبھی نہیں ) ہ

 جب آپ جاگ رہے ہوتے ہیں تو کیا آپ سستی، تھکاوٹ یا کاہلی محسوس کرتے ہیں ) ٧
 تقریباً ہر روز  ) الف
 مرتبہ ٣-٤ہفتے میں ) ب
 مرتبہ  ١-٢ہفتے میں ) ج
 مرتبہ   ١-٢مہینہ میں ) د
 تقریباً کبھی نہیں  /کبھی نہیں ) ہ

 کیا کبھی ایسا ہوا ہے کہ گاڑی چلاتے وقت آپ کی آنکھ لگ گئی ہو یا آپ سو گئے ہوں ) ٨
 جی ہاں ) الف
 جی نہیں ) ب

 کا جواب دیں  ١٠چھوڑ دیں اور سوال نمبر  ٩اگر آپ کا جواب نہیں ہے تو سوال نمبر 
 تو یہ کتنی بار ہوتا ہے؟  ) ٩

 تقریباً ہر روز  ) الف
 مرتبہ ٣-٤ہفتے میں ) ب
 مرتبہ  ١-٢ہفتے میں ) ج
 مرتبہ   ١-٢مہینہ میں ) د
 تقریباً کبھی نہیں  /کبھی نہیں ) ہ

 ٣سیکشن  
 کیا آپ کا بلڈ پریشر زیادہ رہتا ہے؟  ) ١٠
 جی ہاں) الف
 جی نہیں  ) ب
 نہیں مجھے معلوم ) د

 
 
 

 
STATISCAL ANALYSIS AND VALIDATION 
The responses of participants were analysed 

for test-retest reliability, internal consistency 

using the Statistical Package for the Social 

Sciences (SPSS) version 26 (SPSS, Inc., 

Chicago, IL, USA). 

Results 

The translators did not find any major 
difficulty in the process of translation. The 
opening statement was written in active voice 
since it easier to understand. There was a 
discussion about question 3, 5, 6, 7 and 9 
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options that whether they should be written 
in ascending order or descending order. 
Ultimately it was decided that they should be 
written as it is mentioned in the original 
berlin questionnaire. i.e. in the descending 
order. There was a debate on question 8 “not 
up to par” was difficult to be translated in its 
true sense as it is mentioned in the question, 
Urdu word ” کاہلی    “was decided for this 
question. Question 10 was also discussed as 
word blood pressure if exactly translated in 
Urdu is called as “ خون فشار   which is not ”بلند 
commonly used by population. Blood 
pressure was written in Urdu and used as it 
is, as lay man now a day is familiar with this 
word. 
Participants did not find any ambiguity in 
filling the Urdu version of BQ during pre-test 
session. 

Table I: Demographic data 

Number of participants    110  100% 
Male                                     65   59.1%  
Female                                 45    40.9% 
Age(years)                          38.95 ± 14.77 
Height(cm)                         1.67   ± .09      
Weight(Kg)                        71.87 ± 15.23 

Reliability 
Internal Consistency 
Internal consistency or homogeneity was 
ruled out with the help of Cronbach alpha 
test, i.e. .706. 
This demonstrates a good reliability. 
Individual Cronbach alpha scores of Urdu BQ 
domains are shown in 

Table II: Cronbach alpha test 

Cronbach’s alpha   N of items  

.706   10 

Item total statistics 

Question number  Cronbach’s alpha  
Q1 .648 

Q2 .667 

Q3 .619 

Q4 .635 

Q5 .671 

Q6 .717 

Q7 .728 

Q8 .722 

Q9 .715 

Q10 .638 

Test-retest reproducibility 
Intra class co-relation was applied to check 
test-retest reproducibility.  This test was 
applied on those 20 questions which were 
filled by the same participant at 2 weeks’ 
interval. On average the value was .748 which 
shows moderate reliability.17  
Validity 
Pearson co-relation was applied to check 
validity of the questionnaire. Results of this 
test are given in table III. 

Table III: Pearson co-relation 
Question # Value (r) Pearson co- relation 

Q1 0.8 Strong co-relation  

Q2 0.7 Weak co-relation  

Q3 0.7 Weak co-relation 

Q4 0.8 Strong co-relation 

Q5 1.0 Strong co-relation 

Q6 0.7 Weak co-relation 

Q7 0.7 Weak co-relation 

Q8 0.8 Strong co-relation 

Q10 1.0 Strong co-relation 

Question no 9 was not mentioned in the result 
because its answer was dependent on the 
positive response of question number 8. If 
question 8 answer was negative, then patients 
had to skip question 9 and jumped to 
question 10.  
 

Discussion 
Obstructive sleep apnea syndrome was an 
overlooked area previously. There was a 
population-based survey in 1993 in Wisconsin 
which indicated that 2 % of women and 4 % 
of men had symptoms of sleepiness along 
with sleep apnea had at least moderate 
degree of illness. Diagnosis of obstructive 
sleep apnea by the physician is low. In the 
Wisconsin study only 7 % of women and 12 % 
of men who had moderate to severe illness 
reported receiving diagnosis of sleep apnea 
from a medical check-up.18 
After development of Berlin questionnaire in 
1996 at a conference on sleep in Berlin 
Germany, physicians got a diagnostic tool to 
screen patients who are high risk for OSAS. 
BQ is a validated and cheap diagnostic aid to 
categorize patients who are high risk and 
refer them for polysomnography which is an 
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expensive procedure performed only in sleep 
centres.  Patients screened for OSA can only 
be treated medically after confirmation from 
polysomnography. 
Berlin questionnaire originally is in English 
language. In the past it has been translated 
into various other 19-25.  All 10 items of the 
Thai version of the Berlin questionnaire were 
moderately correlated in internal consistency 
(Cronbach’s alpha correlation coefficient = 
0.68). The test re test reliability of the Thai 
version of BQ showed high degree of 
reliability (intra class co-relation coefficient = 
0.97). The Filipino version of BQ used 
Cramers coefficient test for construct validity.  
In this study it has been translated, validated 
and cross-culturally adapted into Urdu 
language. Urdu language is the eleventh most 
widely spoken language in the world. When a 
questionnaire is translated it should be 
understandable in the same context in the 
target area as it is developed in the source 
area. For that purpose, this was translated 
according to the established guidelines of 
Beaton et al.10   Statistically internal 
consistency was measured by Cronbach alpha 
test which was .706 which showed moderate 
to good homogeneity. Pearson co-relation and 
intraclass co-relation were applied to check 
test re test reproducibility which came out to 
be significant. There was semantic 
equivalence in the Urdu version of BQ due to 
the specialist opinion of members of the 
expert committee and participants did not 
find any difficulty in filling the questionnaire.  
 
To taper down this discussion there is 
minimum awareness about OSA in Pakistan. 
This Urdu-BQ can arouse awareness among 
common people about the seriousness of this 
condition and how it can affect quality of life. 
Urdu-BQ is a cost effective and proficient tool 
that can be used by general dentist, 
orthodontists, general physician to diagnose 
people who are at high risk and low risk. 
People at low risk can be guided about life 
style modification while people at high risk 
are referred for polysomnography which is an 
expensive, long and inaccessible procedure.  
Limitations of this study were that 
psychometric properties were not evaluated 

for populations belonging to different age 
groups, socioeconomic status and literacy 
rate. Original English BQ was applied on the 
sample of thousand plus individuals. Future 
studies should verify the psychometric 
properties of this instrument in different 
populations. STOP bang and Epworth 
sleepiness score are two other questionnaires 
which can used to recognise patients at high 
risk for OSAS. These questionnaires 
translation should be considered in future 
The Urdu-Berlin questionnaire translated 
according to verified guidelines of Beaton et 
al; and statistically validated can be used in 
academic and clinical settings for research 
and baseline investigation of patients who are 
at high risk for Obstructive sleep apnea. 
 

Conclusions 
Berlin questionnaire originally developed by 
Nikolaus C. Netzer12 in English language has 
been successfully translated to Urdu 
language. Urdu version of BQ demonstrated 
good internal consistency, validity and 
moderate test retest reproducibility. This 
questionnaire can be used to detect the 
patients who are at high risk for obstructive 
sleep apnea. 
 

References 
1 Behrents RG, Shelgikar AV, Conley RS, Flores-Mir 

C, Hans M, Levine M, McNamara JA, Palomo JM, 
Pliska B, Stockstill JW, Wise J. Obstructive sleep 
apnea and orthodontics: an American Association 
of Orthodontists White Paper. Am J Orthod 
Dentofacial Orthop. 2019 Jul 1;156(1):13-28. 

2 Imorde L, Möltner A, Runschke M, Weberschock T, 
Rüttermann S, Gerhardt-Szép S. Adaptation and 
validation of the Berlin questionnaire of 
competence in evidence-based dentistry for dental 
students: a pilot study. BMC Med Educ . 2020 
Dec;20(1):1-3. 

3 Amra B, Rahmati B, Soltaninejad F, Feizi A. 
Screening questionnaires for obstructive sleep 
apnea: an updated systematic review. Oman Med J. 
2018 May;33(3):184. 

4 Liu F, Liu L, Zheng F, Tang X, Bao Y, Zuo Y. 

Identification of surgical patients at high risk of 

OSAS using the Berlin Questionnaire to detect 

potential high risk of adverse respiratory events in 

post anesthesia care unit. Front Med. 2018 

Apr;12(2):189-95. 

5 Cepeda FX, Virmondes L, Rodrigues S, Dutra-
Marques AC, Toschi-Dias E, Ferreira-Camargo FC, 



POJ 2022:14(1) 2-8  

8 

Hussid MF, Rondon MU, Alves MJ, Trombetta IC. 
Identifying the risk of obstructive sleep apnea in 
metabolic syndrome patients: Diagnostic accuracy 
of the Berlin Questionnaire. PLoS One. 2019 May 
21;14(5):e0217058 

6 Chiu HY, Chen PY, Chuang LP, Chen NH, Tu YK, 
Hsieh YJ, Wang YC, Guilleminault C. Diagnostic 
accuracy of the Berlin questionnaire, STOP-BANG, 
STOP, and Epworth sleepiness scale in detecting 
obstructive sleep apnea: a bivariate meta-analysis. 
Sleep Med Rev. 2017 Dec 1;36:57-70. 

7 Kuniyoshi FH, Zellmer MR, Calvin AD, Lopez-

Jimenez F, Albuquerque FN, Van Der Walt C, 

Trombetta IC, Caples SM, Shamsuzzaman AS, 

Bukartyk J, Konecny T. Diagnostic accuracy of the 

Berlin Questionnaire in detecting sleep-disordered 

breathing in patients with a recent myocardial 

infarction. Chest. 2011 Nov 1;140(5):1192-7 

8 Amra B, Javani M, Soltaninejad F, Penzel T, Fietze I, 
Schoebel C, Farajzadegan Z. Comparison of Berlin 
questionnaire, STOP-Bang, and Epworth Sleepiness 
scale for diagnosing obstructive sleep apnea in 
Persian patients. Int J Prev Med. 2018 Mar 9;9:28 

9 Giampá SQ, Pedrosa RP, Gonzaga CC, Bertolami A, 
Amodeo C, Furlan SF, Bortolotto LA, Lorenzi-Filho 
G, Drager LF. Performance of NoSAS score versus 
Berlin questionnaire for screening obstructive sleep 
apnoea in patients with resistant hypertension. J 
hum hypertens. 2018 Jul;32(7):518-23. 

10 de Menezes Júnior LA, Fajardo VC, do Nascimento 
Neto RM, de Freitas SN, de Oliveira FL, Pimenta 
FA, Machado-Coelho GL, Meireles AL. Diagnostic 
accuracy of the Berlin questionnaire and the NoSAS 
score in detecting risk for obstructive sleep apnea in 
rotating shift workers. Sleep Breath. 2021 Aug 2:1-9. 

11 Hiestand DM, Britz P, Goldman M, Phillips B. 

Prevalence of symptoms and risk of sleep apnea in 

the US population. Chest. 2006 Sep 1;130(3):780-6. 

12 Netzer NC, Hoegel JJ, Loube D, Netzer CM, Hay B, 
Alvarez-Sala R, Strohl KP, Sleep in Primary Care 
International Study Group. Prevalence of 
symptoms and risk of sleep apnea in primary care. 
Chest. 2003 Oct 1;124(4):1406-14 

13 Udwadia ZF, Doshi AV, Lonkar SG, Singh CI. 

Prevalence of sleep-disordered breathing and sleep 

apnea in middle-aged urban Indian men. Am J 

Respir Crit Care Med. 2004 Jan 15;169(2):168-73. 

14 Ip MS, Lam B, Tang LC, Lauder IJ, Ip TY, Lam WK. 
A community study of sleep-disordered breathing 
in middle-aged Chinese women in Hong Kong: 
prevalence and gender differences. Chest. 
2004;125(1):127-34.  

15 Taj F, Aly Z, Kassi M, Ahmed M. Identifying people 
at high risk for developing sleep apnea syndrome 
(SAS): a cross-sectional study in a Pakistani 
population. BMC Neurol. 2008 Dec;8(1):1-9. 

16 Beaton DE, Bombardier C, Guillemin F, Ferraz MB. 
Guidelines for the process of cross-cultural 
adaptation of self-report measures. Spine. 2000 Dec 
15;25(24):3186-91 

17 Koo TK, Li MY. A Guideline of Selecting and 
Reporting Intraclass Correlation Coefficients for 
Reliability Research [published correction appears 
in J Chiropr Med. 2017 Dec;16(4):346]. J Chiropr 
Med. 2016;15(2):155-63.  

18 Netzer NC, Stoohs RA, Netzer CM, Clark K, 

Strohl KP. Using the Berlin Questionnaire to 

identify patients at risk for the sleep apnea 

syndrome. Ann Intern Med. 1999 Oct 

5;131(7):485-91 

19 Jorge MC, Nomorosa KM, David-Ona DI. 

Validation of the Filipino version of the Berlin 

Questionnaire to identify population at risk for 

sleep apnea syndrome. Acta Medica Philippina. 

2012 Oct 8;46(3). 

20 Bouloukaki I, Komninos ID, Mermigkis C, et al. 

Translation and validation of Berlin questionnaire 

in primary health care in Greece. BMC Pulm Med. 

2013;13:6. 

21 Vaz AP, Drummond M, Mota PC, Severo M, 

Almeida J, Winck JC. Translation of Berlin 

Questionnaire to Portuguese language and its 

application in OSA identification in a sleep 

disordered breathing clinic. Rev Port Pneumol. 

2011; 17(2):59-65. 

22 Suksakorn S, Rattanaumpawan P, Banhiran W, 

Cherakul N, Chotinaiwattarakul W. Reliability and 

validity of a Thai version of the Berlin 

questionnaire in patients with sleep disordered 

breathing. J Med Assoc Thai. 2014; 97 Suppl 

3:S46-S56. 

23 Gupta R, Ali R, Dhyani M, Das S, Pundir A. Hindi 

translation of Berlin questionnaire and its 

validation as a screening instrument for obstructive 

sleep apnea. J Neurosci Rural Pract. 2016; 

7(2):244-9. 

24 Andrechuk CR, Netzer N, Zancanella E, Almeida 

AR, Ceolim MF. Cultural adaptation and 

evaluation of the measurement properties of the 

Berlin Questionnaire for Brazil. Sleep Med. 2019 

Aug 1;60:182-7. 

25 Lauritzen E, Korvel-Hanquist A, Homoe P. The 

danish translation and validation of the berlin 

questionnaire for sleep apnoea. Dan Med J. 2018 

Sep 1;65(9). 
 


