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ABSTRACT
Objective: To translate and perform a cross-cultural adaptation of the Snoring, Tiredness, 
Observed apnea, high blood Pressure, Body mass index, Age, Neck circumference, 
and Gender (STOP-Bang) questionnaire so that it can be used as a screening tool for 
the diagnosis of obstructive sleep apnea in Brazil. Methods: Based on the principles 
of good practice for the translation and cross-cultural adaptation of such instruments, 
the protocol included the following steps: acquisition of authorization from the lead 
author of the original questionnaire; translation of the instrument to Brazilian Portuguese, 
carried out by two translators; reconciliation; back-translation to English, carried out 
by two English teachers who are fluent in Portuguese; review of the back-translation; 
harmonization; review and approval of the questionnaire by the original author; cognitive 
debriefing involving 14 patients who completed the questionnaire; analysis of the results; 
and review and preparation of the final version of the instrument approved by the review 
committee. Results: The final version of the STOP-Bang questionnaire for use in Brazil 
showed a clarity score > 9 (on a scale of 1-10) for all of the questions. The Cronbach’s 
alpha coefficient was 0.62, demonstrating the internal consistency of the instrument. 
The means and standard deviations of the age, body mass index, and neck circumference 
of the patients studied were 46.8 ± 11.2 years, 43.7 ± 8.5 kg/m2, and 41.3 ± 3.6 cm, 
respectively. Conclusions: The STOP-Bang questionnaire proved to be understandable, 
clear, and applicable. The original instrument and the translated version, cross-culturally 
adapted for use in Brazil, were consistently equivalent. Therefore, it can become a widely 
used screening tool for patients with suspected obstructive sleep apnea. 
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INTRODUCTION

Obstructive sleep apnea (OSA) is a sleep disorder 
characterized by repeated interruption of ventilation 
during sleep caused by upper airway closure.(1) Studies 
have shown that, even when asymptomatic, OSA is 
independently associated with increased morbidity and 
mortality.(2-4) It has been estimated that moderate to 
severe OSA goes undiagnosed in approximately 80% 
of males and 93% of females.(5,6) 

A major obstacle to the diagnosis of OSA is that poly-
somnography, which is the gold standard for diagnosis, 
is time-consuming and expensive, and there are not 
enough sleep medicine specialists.(1) Various screening 
tests have been developed. Such tests are aimed at 
identifying patients at high risk for OSA—all of whom 
should undergo sleep studies—and low-risk patients, 
thus avoiding unnecessary tests.(1,7-11) Questionnaires 
have been shown to be adequate screening instruments, 
given that they are easily applied and are part of routine 
medical practice.(12) 

Various questionnaires have been developed/
validated for that purpose, including the Wisconsin 

Sleep Questionnaire, the Apnea Score, a questionnaire 
developed by Haraldsson et al., the Sleep Apnea of 
Sleep Disorders Questionnaire, the American Society 
of Anesthesiologists checklist, the Berlin questionnaire 
(BQ), the Snoring, Tiredness, Observed apnea, and 
high blood Pressure (STOP) questionnaire, and the 
STOP-Body mass index, Age, Neck circumference, and 
Gender (Bang) questionnaire.(11) 

For predicting the presence of moderate to severe 
OSA, the BQ and the STOP-Bang questionnaire have 
been found to have the highest sensitivity and specificity, 
respectively. The BQ, however, has a large number of 
questions and a complicated scoring system.(13) 

The STOP questionnaire and the STOP-Bang ques-
tionnaire have greater methodological validity, with 
reasonable accuracy, and features that are easy to use 
and remember. Because it is more comprehensive, the 
STOP-Bang questionnaire is the preferred instrument,(11) 
having been developed and validated as an English-
-language screening tool for OSA in surgical patients.(14) 

The STOP-Bang questionnaire is a very practical 
instrument because it is concise, is apparently easy to 
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memorize, has a simple scoring system, and requires 
only a few minutes to be completed.(1,15,16) It consists 
of eight questions regarding snoring, tiredness/
fatigue/sleepiness, observed apnea during sleep, 
blood pressure, body mass index (BMI), age, neck 
circumference, and gender.(14) The questions can be 
answered affirmatively (“yes”, 1 point) or negatively 
(“no”, 0 points), the total score ranging from 0 to 8. 

The present study is relevant because the STOP-Bang 
questionnaire had yet to be translated to Portuguese 
and culturally adapted for use in Brazil. Therefore, the 
objective of the present study was to translate and 
perform a cross-cultural adaptation of the STOP-Bang 
questionnaire so that it can be used as a screening 
tool for the diagnosis of OSA in Brazil. 

METHODS

The present study was approved by the Research 
Ethics Committee of Hospital Alberto Rassi-Hospital 
Geral de Goiânia, located in the city of Goiânia, Brazil. 
Before completing the questionnaire, all patients gave 
written informed consent. 

Based on the principles of good practice for the 
translation and cross-cultural adaptation of such 
instruments established by Wild et al.,(17) Guillemin 
et al.,(18) and Beaton et al.,(19) the protocol included 
the following steps (Figure 1): 

1.	 Preparation: The lead author of the STOP-Bang 
questionnaire was initially contacted. The Univer-
sity Health Network, which owns the copyright of 
the STOP-Bang questionnaire, granted a license 
for use of the instrument. 

2.	 Translation: The original, English-language version 
of the STOP-Bang questionnaire was translated 
to Brazilian Portuguese by two pulmonologists 
residing in Brazil and fluent in English. They 
translated the questionnaire independently. 
Both sought to translate it conceptually rather 
than literally. 

3.	 Reconciliation: The review committee, which 
consisted of four pulmonologists (including the 
two translators, the project coordinator, and a 
sleep medicine specialist), compared the two 
translations. The most appropriate version 
was arrived at by consensus, being designated 
Version 1 of the STOP-Bang questionnaire for 
use in Brazil. 

4.	 Back-translation to English: Version 1 of the 
STOP-Bang questionnaire for use in Brazil was 
back-translated to English, which is the language 
in which the STOP-Bang questionnaire was 
originally written. Version 1 of the STOP-Bang 
questionnaire for use in Brazil was back-translated 
to English by two English teachers originally 
from English-speaking countries and fluent in 
Portuguese. Neither had access to the original 
version of the STOP-Bang questionnaire, and both 
were instructed to perform a literal translation. 

5.	 Review of the back-translation: The review 
committee compared the two back-translations 
to ensure their conceptual equivalence. 

6.	 Harmonization: The review committee compared 
the two back-translations to English with the 
original questionnaire to determine whether there 
were any discrepancies and thus ensure that 
the translated version was consistent with the 
original instrument. Version 2 of the STOP-Bang 
questionnaire for use in Brazil was thus arrived at. 

7.	 Review and approval of the questionnaire by 
the original author: After harmonization, the 
Brazilian Portuguese version of the STOP-Bang 
questionnaire and the back-translation to 
English were submitted to the original author 
for consideration, as initially requested by the 
author. The back-translation was fully approved, 
no modifications being required. 

8.	 Cognitive debriefing: The objective of this step 
was to determine the clarity, understandability, 
and acceptability of the translated questionnaire 
in the target population. An attempt was made 
to identify problematic questions in order to 
improve understanding and reduce uncertainty 
among respondents. The Brazilian Portuguese 
version of the STOP-Bang questionnaire was 
administered to a group of 14 patients by the 
principal investigator. Of those 14 patients, 7 
were selected from among those treated at a 
private clinic in the city of Goiânia (Clínica do 
Aparelho Respiratório) and 7 were selected 
from among those treated at a public outpatient 
clinic (Hospital Alberto Rassi-Hospital Geral de 
Goiânia Pulmonology Outpatient Clinic), also in 
the city of Goiânia. During medical visits at each 
facility, patients were invited to participate in 
the study, and, for each facility, a decision was 
made to include the first 7 patients who agreed 
to participate. Based on the principles of good 
practice for the translation and cross-cultural 
adaptation of such instruments established 
by Wild et al.,(17) according to whom cognitive 
debriefing is satisfactory when 5-8 individuals are 
involved, we decided to include 7 patients from 
each facility, a total of 14 patients having therefore 
participated in the cognitive debriefing step of the 
protocol. Patients were eligible to participate in 
the cognitive debriefing step of the cross-cultural 
adaptation protocol if they were 18 years of age 
or older and had clinical complaints suggestive 
of OSA, including excessive daytime sleepiness, 
nonrestorative sleep, fatigue, insomnia, gasping 
or choking during sleep, snoring, and witnessed 
apneas.(20) Patients were excluded if they were 
unable to read, sign, or understand the informed 
consent form. Questions related to categorical 
data were read and answered by the participants, 
whereas numerical data (i.e., age, weight, 
and height for calculating the BMI and neck 
circumference) were recorded by the examiner 
after measurement. All items were read by all 
participants so that they were able to determine 
how clear each item was. Body weight (in kg) 
was measured with a digital scale (Welmy S.A., 
Santa Bárbara do Oeste, Brazil), the capacity 
and precision of which were 200 kg and 100 g, 
respectively. Height (in m) was measured with 
a stadiometer attached to the scale (capacity 
of 2 m, graduated in cm). Participants stood 
erect, barefoot and wearing light clothing, with 
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Figure 1. Flowchart of the translation and cross-cultural adaptation of the STOP-Bang questionnaire for use in Brazil. 

Preparation

Translation (performed by two pulmonologists fluent in English)

Reconciliation (carried out by the review committee)

Version 1 of the STOP-Bang questionnaire for use in Brazil

Back-translation (performed by two English teachers)

Review of the back-translation (performed by the review committee)

Harmonization (carried out by the review committee)

Version 2 of the STOP-Bang questionnaire for use in Brazil

Review and approval of the Brazilian Portuguese version of the STOP-Bang questionnaire 
by the lead author of the original questionnaire 

Cognitive debriefing (involving 14 patients)

Final version of the STOP-Bang questionnaire for use in Brazil

Version 3 of the STOP-Bang questionnaire for use in Brazil

Review

Analysis of the results

Final report

STOP-Bang questionnaire
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their arms relaxed at their sides and their heels 
together. The BMI was calculated as weight in 
kilograms divided by height in meters squared.(21) 
Neck circumference was measured to the nearest 
0.01 cm with an inelastic tape measure of 150 
cm in length. Neck circumference was measured 
at the laryngeal prominence level. The laryngeal 
prominence is popularly known as “Adam’s apple” 
and is a protrusion of the thyroid cartilage, which 
lies below the hyoid bone and nearly encircles the 
larynx. This was chosen as a point of reference 
on the basis of the measurements used in the 
original STOP-Bang questionnaire.(14) A clarity 
questionnaire was used in order to evaluate 
patient understanding and acceptance of each 
question. An interval scale, with scores ranging 
from 1 to 10, was used in order to assess the 
clarity of each question. Scores ranging from 1 
to 4 indicated that the question was confusing; 
scores ranging from 5 to 7 indicated that the 
question was unclear; and scores ranging from 8 
to 10 indicated that the question was clear.(22,23) 
The clarity score was calculated as the arithmetic 
mean of the scores given by patients. A clarity 
score of < 4 indicated that the question had 
to be replaced; a clarity score of < 8 indicated 
that the question had to be reworded; and a 
clarity score ≥ 8 indicated that the question was 
sufficiently clear.(23,24) Participants were allowed 
to write, below each question, a comment on the 
interpretation and clarity of the question if they 
so wished.(23) The clarity scores and comments 
from patients showed that there was no need 
to modify the questionnaire. Cronbach’s alpha 
coefficient was used in order to assess the 
reliability of the Brazilian Portuguese version of 
the STOP-Bang questionnaire.(25) 

9.	 Analysis of the results of cognitive debriefing and 
conclusion: Patient interpretation was compared 
with the original version of the questionnaire to 
determine whether there were any discrepancies. 
The analysis showed that no modifications were 
required. The project coordinator performed 
the analysis. Data analysis was performed with 
the Stata statistical software package, version 
12.0 (StataCorp LP, College Station, TX, USA). 
The distribution of continuous variables was 
expressed as mean and standard deviation. 
For categorical variables, absolute and relative 
frequencies were calculated. 

10.	Review: The review step consisted of a final 
evaluation of the translated questionnaire. The 
translated questionnaire was carefully reviewed by 
two of the pulmonologists in the review committee 
and a Portuguese teacher, their objectives being 
to perform a final evaluation of the translation and 
correct any misspellings or grammatical errors. 
Version 3 of the STOP-Bang questionnaire for 
use in Brazil was thus arrived at. 

11.	Final report: A final report was written in order 
to document the process of translation and 
cross-cultural adaptation of the STOP-Bang 
questionnaire and disseminate the final version 
of the questionnaire for use in Brazil. The present 
article originated from that document. 

RESULTS

In the reconciliation step of the translation of the 
STOP-Bang questionnaire, the review committee decided 
to make two adjustments. Although the word “Tired” 
in the second question in the original questionnaire 
was translated as “cansado” by both translators, the 
review committee decided to use the term “faTigado” 
instead, which also appears in the question. This 
allowed us to maintain the acronym STOP-Bang, by 
which the questionnaire is known worldwide. For the 
same reason, a decision was made to use the term 
“circuNferência de pescoço” instead of “tamanho grande 
de pescoço” in the seventh question, the former also 
being deemed more appropriate than the latter. The 
same was true for the term “circunferência cervical”, 
which appears in the seventh question as well and was 
deemed more appropriate than “colarinho de camisa”. 

In the harmonization step of the protocol, the review 
committee reached a consensus that it would be 
clearer for patients if response options “yes” and “no” 
appeared after rather than before the question (i.e., at 
the end of the sentence rather than at the beginning). 

The lead author of the STOP-Bang questionnaire, 
who represented the group of authors of the original 
questionnaire, made no objections and fully approved 
the aforementioned adaptations. 

In the cognitive debriefing step of the protocol, 14 
patients were interviewed. Of those, 7 were selected 
from among those treated at a public pulmonology 
outpatient clinic and 7 were selected from among those 
treated at a private pulmonology clinic. All patients 
interviewed were literate. Of those who had been 
selected from among those treated at a public outpatient 
clinic, none had a college degree. Of those who had 
been selected from among those treated at a private 
clinic, 2 had a college degree (one in advertising and 
one in nursing). The invitation to participate in the study 
was standardized. A decision was made to interview 
the first 14 patients (7 at each clinic) who presented 
with complaints of OSA and agreed to participate in 
the study. A total of 2 males and 12 females were 
interviewed. The mean age of the patients was 46.8 
± 11.2 years (range, 30-71 years). Only 2 were over 
65 years of age, and they had good judgment and 
good cognitive function. The mean BMI was 43.7 ± 
8.5 kg/m2 (range, 29.6-60.0 kg/m2), and the mean 
neck circumference was 41.3 ± 3.6 cm (range, 37-47 
cm; Table 1). All patients interviewed completed all 
evaluation items. 

Mean clarity scores ranged from 9.1 to 9.8. None of 
the patients wrote any comments on the interpretation 
and clarity of the questions; this constitutes evidence 
that the questions were deemed clear by most of the 
patients (Table 2). 

In the final review step of the protocol, the review 
committee and a Portuguese teacher found some 
minor grammatical errors, all of which were corrected. 
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The final version of the STOP-Bang questionnaire for 
use in Brazil incorporated all of the aforementioned 
modifications (Figure 2). 

Among the 14 patients who completed the STOP-
Bang questionnaire in the cognitive debriefing step 
of the cross-cultural adaptation process, the highest 
numbers of affirmative answers were related to the 
presence of high blood pressure (in 11 patients) and 
loud snoring (also in 11), followed by observed apnea 
(in 9) and fatigue (in 8; Table 3). 

The Cronbach’s alpha coefficient was 0.62, demon-
strating the internal consistency of the instrument. 
Values between 0.60 and 0.80 are considered good 
for an exploratory study, showing that the data are 
reliable and that the instrument is of good quality for 
interpretation.(25) 

DISCUSSION

In the present study, the STOP-Bang questionnaire, 
an instrument used in order to assess the risk of 
developing OSA, was translated to Portuguese and 
adapted for use in Brazil. 

In the present study, we followed the principles of 
good practice for the translation and cross-cultural 
adaptation of such instruments. The methodology 
employed in our study was based on established 
guidelines. The process of cross-cultural adaptation 
of an instrument is complex and involves more than 
just a simple translation.(26) We followed all of the 
procedures required in order to achieve semantic, 
experimental, and conceptual equivalence between 
the original questionnaire and the translated version, 
thus ensuring that the resulting instrument is fully 
adapted to the local culture. We thus sought to 
ensure that the psychometric properties of the 
questionnaire were maintained for subsequent 
instrument validation. 

The process of cross-culturally adapting an existing 
instrument is faster, cheaper, and more efficient than 
is that of developing a new instrument. In addition, 
the data obtained locally can be compared with 
international data.(27) 

Because of the relatively high prevalence of 
undiagnosed OSA and its short- and long-term com-
plications,(5,6) a reliable screening tool is needed for 
rapid prediction of OSA. The STOP-Bang questionnaire 
was developed and validated for that purpose, being 
initially aimed at surgical patients. The STOP-Bang 
questionnaire was based on the BQ, which, after 
being condensed and modified, resulted in the STOP 
questionnaire.(28) 

The STOP-Bang questionnaire is currently used 
worldwide in order to screen patients for OSA. It 
has been translated in several countries, including 
Portugal,(12) China,(29) Denmark,(30) Iran,(31) and Saudi 
Arabia.(32) 

It is known that there are long waiting lists for 
polysomnography in most sleep medicine clinics in 
Brazil. Therefore, the use of screening tools, such 
as the STOP-Bang questionnaire, appears to be an 
interesting approach to determine which patients 
should undergo this screening test for OSA on the 
basis of the probability of a positive result. 

Analysis of the data obtained by using the STOP-
Bang questionnaire can provide physicians with a set 
of predictive parameters to determine the severity 
of OSA, serving as a valuable guide for diagnostic or 
therapeutic decisions.(12) 

The STOP-Bang questionnaire for use in Brazil is 
also important for future clinical studies conducted 
in the country, allowing comparisons between the 
results obtained and those of studies conducted in 
other countries.(33) 

One of the limitations of the present study is that 
most of the patients were female; this was due to the 
fact that there were many preoperative evaluations 
for bariatric surgery at the two clinics included in the 
present study. 

In the present study, the STOP-Bang questionnaire 
was translated to Portuguese and adapted for use in 

Table 1. Characteristics of the sample of patients (N = 14) 
who participated in the cognitive debriefing of the Brazilian 
Portuguese version of the STOP-Bang questionnaire at a 
public hospital and a private clinic in the city of Goiânia, 
Brazil.a 

Characteristic Result
Gender

Male 2 (14.3)
Female 12 (85.7)

Place of treatment
Private clinic 7 (50.0)
Public hospital 7 (50.0)

Level of education
Elementary school 7 (50.0)
High school 5 (35.7)
College 2 (14.3)

Age, years 46.8 ± 11.2
Body mass index, kg/m2 43.7 ± 8.5
Neck circumference, cm 41.3 ± 3.6
aValues expressed as n (%) or mean ± SD. 

Table 2. Clarity of the questions in the Brazilian Portuguese 
version of the STOP-Bang questionnaire, according to the 
study participants (N = 14).a 

Question Clear Unclear Confusing
1 (roncoS) 14 (100.0) 0 (0.0) 0 (0.0)
2 (faTigado) 14 (100.0) 0 (0.0) 0 (0.0)
3 (Observado) 14 (100.0) 0 (0.0) 0 (0.0)
4 (Pressão) 14 (100.0) 0 (0.0) 0 (0.0)
5 (oBesidade) 13 (92.9) 0 (0.0) 1 (7.1)
6 (idAde) 13 (92.9) 1 (7.1) 0 (0.0)
7(circuNferência 
do pescoço)

14 (100.00) 0 (0.0) 0 (0.0)

8 (Gênero) 14 (100.00) 0 (0.0) 0 (0.0)
aValues expressed as n (%). 
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Brazil. The Brazilian Portuguese version of the STOP-
Bang questionnaire proved to be easy to understand, 
clear, and applicable, the original instrument and the 
translated version being consistently equivalent. It is 
therefore recommended that the Brazilian Portuguese 
version of the STOP-Bang questionnaire be used in 
order to screen patients for OSA so as to optimize 
diagnosis and reduce waiting lists for polysomnography. 
After this initial step, the Brazilian Portuguese version 
of the STOP-Bang questionnaire can be validated 
and be quite useful in public health care facilities 
and private clinics, as well as contributing to clinical 
research into OSA. 
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Table 3. Affirmative answers to the questions in the Brazilian Portuguese version of the STOP-Bang questionnaire (N = 14).a 
Question Affirmative answers

S: Você ronca alto? 11 (78.6)
T: Você frequentemente sente-se cansado, fatigado ou sonolento durante o dia? 8 (57.1)
O: Alguém já observou você parar de respirar ou engasgando/sufocando durante o sono? 9 (64.3)
P: Você tem, ou está sendo tratado por pressão alta? 11 (78.6)
B: IMC > 35 kg/m2? 12 (85.7)
A: Idade > 50 anos? 3 (21.4)
N: Circunferência cervical ≥ 43 cm em homens ou ≥ 41 cm em mulheres? 6 (42.9)
G: Sexo masculino? 2 (14.3)
IMC: Índice de massa corpórea. aValues expressed as n (%). 

• roncoS?
Você ronca alto (alto o bastante para ser ouvido 
através de portas fechadas ou seu parceiro cutuca 
você por roncar à noite)?
(   ) Sim  (   ) Não

• faTigado?
Você frequentemente sente-se cansado, fatigado ou 
sonolento durante o dia (por exemplo, adormecendo 
enquanto dirige)?
(   ) Sim  (   ) Não

• Observado?
Alguém já observou você parar de respirar ou 
engasgando/sufocando durante o sono?
(   ) Sim  (   ) Não

• Pressão?
Você tem ou está sendo tratado por pressão alta?
(   ) Sim  (   ) Não

• oBesidade com índice de massa corporal (IMC) 
maior que 35 kg/m2?
Índice de massa corporal (IMC) maior que
35 kg/m2?
(   ) Sim  (   ) Não

• IdAde
Idade maior que 50 anos?
(   ) Sim  (   ) Não

• circuNferência de Pescoço
(medida na altura do "pomo-de-adão")
Para homens: circunferência cervical, maior ou igual 
a 43 cm.
Para mulheres: circunferência cervical maior ou igual 
a 41 cm.
(   ) Sim  (   ) Não

• Gênero
Sexo masculino?
(   ) Sim  (   ) Não

QUESTIONÁRIO STOP-Bang

Critérios de pontuação para a população geral:
•	 Baixo risco de apneia obstrutiva do sono (AOS): Sim para 0-2 questões
•	 Intermediário risco de AOS: Sim para 3-4 questões
•	 Alto risco de AOS: Sim para 5-8 questões

ou “Sim” para 2 ou mais das 4 questões iniciais (STOP) + gênero masculino
ou “Sim” para 2 ou mais das 4 questões iniciais (STOP) + IMC > 35 kg/m2

ou “Sim” para 2 ou mais das 4 questões iniciais (STOP) + circunferência cervical ≥ 43 cm para homens ou ≥ 
41 cm para mulheres
Figure 2. Final version of the STOP-Bang questionnaire for use in Brazil.
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