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ARTICLE

ABSTRACT
Background: Obstructive Sleep Apnea Syndrome (OSAS) is a public health problem of high prevalence and impacts on quality of life, 
anesthetic complications and cardiovascular diseases. In view of the difficulty in accessing the polysomnography, it is necessary to validate 
other methods for OSAS diagnostic screening in clinical practice in our country, such as the STOP-Bang questionnaire. Objective: To validate 
the STOP-Bang questionnaire in Brazilians and evaluate optimal cutoff points. Methods: After translation and back-translation, STOP-Bang 
questionnaire was applied to 71 individuals previously submitted to polysomnography and classified into control, mild, moderate or severe 
OSAS. Results: The majority of patients was male (59.2%), white (79%), aged 48.9±13.9 years, and with neck circumference >40 centimeters 
(73.8%). STOP-Bang score was higher in OSAS mild (median/inter-quartis 25–75%: 5/3.5–6), moderate (4.5/4–5) and severe (5/4–6), 
versus control (2.5/1–4). The receiver operating characteristic (ROC) curve indicate that scores 3, 4 and 6, present the best specificity 
values (100, 80 and 92.9%) with acceptable sensitivity (60, 66.7 and 50%) in the mild, moderate and severe OSAS subgroups, respectively. 
In OSAS group analysis (Apnea Hypopnea Index [AHI] ≥5, <15, ≥15 – <30, ≥30), STOP-Bang cutoff point of 6 was optimal to detect OSAS. 
Conclusion:  STOP-Bang Brazilian version identified OSAS patients with lower sensitivity and higher specificity compared to previous 
studies. Different cutoff points would improve the performance to detect patients with more severe OSAS. 

Keywords: Obstructive Sleep Apnea; Polysomnography; Surveys and Questionnaires.

RESUMO
Introdução: A Síndrome da Apneia Obstrutiva do Sono (SAOS) é um problema de saúde pública de alta prevalência e com impacto 
na qualidade de vida, complicações anestésicas e doenças cardiovasculares. Diante da dificuldade de acesso à realização da 
polissonografia, é necessário validar outros métodos para a triagem diagnóstica da SAOS na prática clínica no cenário brasileiro, como 
o questionário STOP-Bang. Objetivos: Validar o questionário STOP-Bang em brasileiros e avaliar os melhores pontos de corte. Método: 
Após tradução e retrotradução, o STOP-Bang foi aplicado em 71 indivíduos previamente submetidos à polissonografia e classificados 
em controles e em SAOS leve, moderada e grave. Resultados: A maioria da amostra foi de homens (59,2%), com 48,9±13,9 anos, brancos 
(79%) e com circunferência do pescoço >40 cm (73,8%). O escore STOP-Bang foi maior na SAOS leve (mediana/interquartis 25–75%: 
5/3,5–6), moderada (4,5/4–5) e grave (5/4–6) versus controles (2,5/1–4). A Curva Característica de Operação do Receptor (ROC) indicou 
que os escores 3, 4 e 6 apresentam os melhores valores de especificidade (100, 80 e 92,9%) e sensibilidade aceitável (60, 66,7 e 50%) nos 
subgrupos de SAOS leve, moderada e grave, respectivamente. Na análise da amostra com SAOS (IAH ] ≥5, <15, ≥15 – <30, ≥30), o ponto 
de corte de 6 no STOP-Bang detectou melhor a SAOS. Conclusão: A versão brasileira do STOP-Bang identificou pacientes apneicos com 
menor sensibilidade e maior especificidade em relação a estudos anteriores. Diferentes pontos de corte melhorariam o desempenho 
para detectar pacientes com SAOS mais grave.

Palavras-chave: Apneia Obstrutiva do Sono; Polissonografia; Inquéritos e Questionários.
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INTRODUCTION

The Obstructive Sleep Apnea is characterized by recur-
rent episodes of respiratory pause with duration greater than 
or equal to 10 seconds, with Apnea Hypopnea Index (AHI) of 
five or more events/hour, due to partial or complete occlu-
sion of the upper airway causing reduction or cessation of 
inspiratory airflow1. When this condition is accompanied by 
symptoms, it is called Obstructive Sleep Apnea Syndrome 
(OSAS)1. This is the most common sleep respiratory disorder, 
which has had a significant increase in recent decades. In the 
epidemiologic study of OSAS held in São Paulo, Brazil, Tufik 
et al. found a prevalence of 32.8% in a population-based sam-
ple2. Since these events occur during sleep, approximately 
82% of men and 93% of women may not be aware they have 
the condition and are not detected3.

Polysomnography is the gold standard to diagnosis of 
OSAS and determine the severity through of the AHI using 
the criteria of the International Classification of Sleep 
Disorders 2 (ICSD-2)1,4. However, the availability of the poly-
somnography study is limited in some countries, making the 
process lengthy, besides being cumbersome and expensive; 
in some cases, there is a delay of more than 10 years between 
the examination and onset of symptoms5,6. Simplified meth-
ods, such as cardiorespiratory record for home use, have been 
increasingly used for patients with high likelihood of OSA 
and have a good diagnostic agreement with conventional 
polysomnography7, but access to these diagnostic methods 
remains limited7,8.

Given the high prevalence of OSAS and its socio-eco-
nomic impacts, associated with the difficulty of perform-
ing polysomnography and also the home record, it is clini-
cally relevant the validation of another simple and reliable 
screening test7,8. Specific questionnaires have been devel-
oped to identify patients at risk for OSA in clinical practice, 
as a more economical alternative when compared to poly-
somnography; among them, the STOP-Bang has been indi-
cated by the methodological simplicity and superiority in 
the predictive value8,9. This Canadian mnemonic acronym 
questionnaire includes characteristic signs and symptoms 
of sleep-disordered breathing, in the self-report format, and 
takes about one minute to complete. It consists of eight ques-
tions to STOP (Snoring, daytime Tiredness, Observed apnea, 
high blood Pressure) and Bang (Body mass index, Age, Neck 
circumference, Gender) with two response options (yes or 
no); three positive responses indicates a risk of OSAS, with 
sensitivities of 83.9, 92.9 and 100% in surgical patients and 
90, 94 and 96% in sleep clinics, for AHI >5, >15 and >30, 
respectively10,11.

This study aimed to perform translation, back-translation 
and validation of the questionnaire STOP-Bang to diagnostic 
screening of OSAS in a Brazilian sample submitted to poly-
somnography, analyzing additionally the adequacy of the 
proposed cutoff points of this questionnaire in this group.

METHODS

This study was performed with compliance with eth-
ical standards. The Research Ethics Committee of the 
Universidade Federal de São Paulo (Unifesp)/ Escola Paulista 
de Medicina (EPM), approved this study and all participants, 
from the Sleep Respiratory Disorders Clinic of Unifesp, have 
signed the free and informed consent declaration. Initially, 
the STOP-Bang questionnaire (Figure 1) was translated from 
English to Portuguese by two independent translators fluent 
in English, resulting in two versions in Portuguese. After con-
sensus among translators, a third version was developed in 
Portuguese. This third version was subsequently translated 
into English, compared to the original questionnaire and 
considered similar, then completing the process of reverse 
translation. After that, the third Portuguese version was used 
in 10 patients diagnosed with OSAS according to ICSD-2 cri-
teria, to evaluate the acceptability and understanding, which 
were considered satisfactory (Figures 2 and 3). 

Inclusion criteria for this study were the age ≥18 years, 
clinical suspicion of OSAS and realization of polysomnog-
raphy to fulfill the criteria of OSAS according to ICSD-2. 
Exclusion criteria were treatment started for OSAS or living 
alone (no one to report symptoms during sleep). Considering 
the work of Chung et al., in which sensitivity of STOP-Bang 
ranged from 83.6 to 100%, and specificity from 37 to 56.4%, 
to detect at least a 50% correlation between the STOP-Bang 
score and polysomnography, with a significance level of 
0.05, it was estimated that 80 individuals would be needed10. 
However, the periodic statistical analysis of the data showed 
that, when it reached the number of 71 questionnaires filled 
out correctly, the data were sufficient to complete the study, 
as an at least 50% correlation was reached.

OSA: Obstructive Sleep Apnea.

Figure 1. STOP-Bang questionnaire: English version.
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patients with OSAS according to ICSD-2 criteria proposed by 
the AASM4,12. Patients with AHI below five formed the con-
trol group (n=22; 30.9%). Participants with mild OSAS had 
AHI between five and 14.9 (≥5 to <15) associated with the 
presentation of at least one of the following complaints: loud 
snoring, daytime sleepiness or fatigue, and breathing inter-
ruptions during sleep (n=21; 29.57%). Individuals with AHI 
values   between 15 and 30 (≥15 to ≤30) were classified as mod-
erate OSA, regardless of complaints (n=8; 11.26%). Those with 
AHI >30 formed the severe apnea group (n=20; 28.16%)2,4,13. 
The variables of this study were: age, sex, height, weight, neck 
circumference, AHI, ethnicity, civil status, educational level, 
medications, personal and family history/antecedents.

Data were stored on the computer and analyzed by 
SPSS Statistics version 21 statistical program. The explor-
atory analysis by K-S distance test classified the normality 
data. Continuous variables with normal distribution were 
described as mean and standard deviation. The median and 
interquartiles was used for continuous variables with non-
parametric distribution and n (%) for nominal variables. 
It  was calculated the confidential interval of 95% for accu-
racy of assessment for continuous measures. It was consid-
ered value α≤0.05 (p) to the possibility of type I error. The dif-
ferences between groups were calculated by tests: Pearson’s 
χ2, Student’s t-test for independent samples, Fisher, Z for pro-
portions with p value adjusted by the Bonferroni method, 
Mann-Whitney, ANOVA, Kruskal-Wallis, and Tukey post-
test. The Spearman correlation test evaluated the validation 
criteria; coefficient (r) was classified according McGraw14. 
The ROC curve and logistic regression determined the cutoff 
points for the STOP-Bang, area under the curve, sensitivity, 
specificity, predictive values, Odds Ratios and 95% confidence 
limit for diagnosis of OSAS in subgroups.

RESULTS

Of the 71 patients, most were men (59.2%; n=42), white 
(79%; n=56), in the fifth decade of life (48.9±13.9 years), with 
at least 11 years of school (35%; n=25), and a neck circum-
ference (NC) greater than 40 centimeters (cm) (53.5%; n=38). 
The women had lower height values   (1.58 vs. 1.72 m; p=0.001 
for Mann-Whitney test), weight (69.4 vs. 87.6 kg; p=0.001 for 
Student’s t-test for independent samples), NC (39 vs. 42 cm; 
p=0.001 for Mann-Whitney test), AHI (5.4 vs. 13.5; p=0.008 for 
Mann-Whitney test) and STOP-Bang score (3 vs. 5; p=0.002 
for Mann-Whitney test). Men and women were similar in age, 
BMI, presence of snoring, sleepiness, breathing pauses dur-
ing sleep, hypertension and classification of the AHI. OSAS 
was the most common problem in family history (36.6%), and 
pulmonary diseases were the most common personal ante-
cedents (25.3%).

The analysis of subgroups control and mild, moder-
ate or severe OSAS, showed differences in the following 

Figure 2. Flowchart of the study.

Figure 3. STOP-Bang questionnaire: Portuguese version.

The polysomnography was performed at the Sleep’s 
Institute of Unifesp/EPM, for one night, during the usual 
sleep time of the subject, using digital system (EMBLA S7000, 
Embla Systems, Inc., Broomfield, CO., USA). The electroen-
cephalogram, arousals, and respiratory events related to 
sleep were scored according to the criteria of the American 
Academy of Sleep Medicine  (AASM) Manual for Scoring 
Sleep and Associated Events12. All patients underwent inter-
view and polysomnography, being diagnosed as controls or 
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quantitative parameters: patients from moderate OSAS 
subgroup were significantly older and patients from severe 
OSAS subgroup had higher values   of weight and BMI 
(Table 1). There was no difference among the four groups 
regarding educational level (p=0.75, Kruskal-Wallis test). 
The  STOP-Bang score was significantly higher in all sub-
groups with OSAS in relation of the control subgroup 
(Table  1). In relation to the qualitative parameters, com-
pared to the control subgroup, the severe OSAS subgroup 
showed significantly higher frequencies of breathing pauses 
during sleep, snoring, and NC greater than 40 cm, while the 
mild OSAS group had only significantly higher frequency of 
breathing pauses during sleep (Table 2).

A positive correlation was found between the STOP-Bang 
score and weight (r=0.522; p≤0,01; Spearman correlation test), 

NC (r=0.562; p≤0,01; Spearman correlation test), AHI (r=0.598; 
p≤0,01; Spearman correlation test), and BMI (r=0.478; p≤0,01; 
Spearman correlation test). AHI was positively correlated 
with age (r=0.262; p=0.05; Spearman correlation test), weight 
(r=0.399; p≤0,01; Spearman correlation test), NC (r=0.331; 
p≤0,01; Spearman correlation test), and BMI (r=0.485; p≤0,01; 
Spearman correlation test). Median STOP-Bang question-
naire score was ≥5 when the NC was greater than 40 cm, 
or snoring, sleepiness, breathing pauses during sleep, and 
hypertension were present (Table 3). AHI  was greater only 
with the presence of the variables of NC greater than 40 cm, 
snoring and breathing pauses during sleep (Table 3).

In logistic regression, there was not relationship of cause 
and effect between the STOP-Bang score dichotomized 
(OSAS present or absent) and questionnaire components 

  Minimum  Maximum  Median Average Standard deviation p-value

Age (years)

AHI 0–4,9 18 80 35 41,6 15,3

0,01*
AHI 5–14,9 34 82 52 52,5 11

AHI≥15–30 36 74 62,5 58a 13,6

AHI>30 30 71 48 49,5 11,9

Weight (kilograms)

AHI 0–4,9 41 120 68 66,9 17

<0,01*
AHI 5–14,9 45 102 82 80,3 15,3

AHI≥15–30 43 111 73 72,8 21,9

AHI>30 30 158 87,5 89,6a 28,7

Height (meters)

AHI 0–4,9 1,5 1,8 1,65 1,65 0,1

0,462†
AHI 5–14,9 1,4 1,9 1,72 1,69 0,1

AHI≥15–30 1,6 1,8 1,67 1,67 0,1

AHI>30 1,5 1,8 1,67 1,66 0,1

Neck circumference (cm)

AHI 0–4,9 36 48 39 39,8 2,7

0,07†
AHI 5–14,9 31 47 41 40,7 4,1

AHI≥15–30 32 53 41,5 41,3 5,8

AHI>30 35 49 42,5 42,7 3,9

AHI (events/hour)

AHI 0–4,9 0 4 1,8 1,7 1,5

<0,001†
AHI 5–14,9 5 14 8,6 9 2,8

AHI≥15–30 15,4 25,4 18 19,1 3,6

AHI>30 32 110 61,9 62,7 21,3

BMI (kg/m2)

AHI 0–4,9 15 37 24,5 24,5 4,9

<0,001†
AHI 5–14,9 21,7 39 28 29 4,4

AHI≥15–30 15 41,3 26,5 26,1 7,9

AHI>30 22,6 61 32,6a 33,8 8,7

STOP-Bang (score)

AHI 0–4,9 0 7 2,5 2,6 1,7

<0,001†
AHI 5–14,9 3 7 5a 4,6 1,3

AHI≥15–30 3 8 4,5a 5 1,5

AHI>30 3 8 5a 5,1 1,4

Table 1. Minimum, maximum, and median values, standard deviation, and p-values of demographic, clinical and anatomical 
continuous variables of four groups (n=71).

AHI: Apnea Hypopnea Index; cm: centimeters; BMI: body mass index; kg/m2:  kilograms per meter squared; avs. the control; *ANOVA with Tukey post-test; 
†Kruskal-Wallis test with Tukey post-test. In the AHI variable, all subgroups were different, the expected result in view of this being the criterion of separation 
of subgroups.
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Table 2. Evaluation of the qualitative variables of the four Apnea Hypopnea Index groups (n=71).

AHI 0–4,9 AHI 5–14,9 AHI≥15–30 AHI>30
p-value*

n % n % n % n %

Neck circumference
≤40 cm 15 68,2 9 42,8 3 37,5 6 30

0,042
>40 cm 7 31,8 12 57,2 5 62,5 14 70a

Snoring
Yes 11 50 17 81 7 87,5 18 90a

0,015
No 11 50 4 19 1 12,5 2 10

Sleepiness
Yes 16 72,7 16 76,2 7 87,5 14 70

0,891
No 6 27,3 5 23,8 1 12,5 6 30

Breathing pauses 
during sleep

Yes 5 22,7 16 76,2a 4 50 17 85a

<0,001
No 17 77,3 5 23,8 4 50 3 15

Systemic arterial 
hypertension

Yes 5 22,7 9 42,9 3 37,5 9 45
0,416

No 17 77,3 12 57,1 5 62,5 11 55

AHI: Apnea Hypopnea Index; avs. control group by Z test for proportions with p-value adjusted by the Bonferroni method. *Fisher’s exact test.

Table 3. Correlation between qualitative variables of the questionnaire and the STOP-Bang score or Apnea Hypopnea Index.

Median p-value OR
95% confidence interval

Inferior limit Upper limit

Neck circumference (>40 cm)
STOP-Bang 5 0,000* 2,675 1,658 4,317

AHI 14,7 0,007† 1,018 0,999 1,038

Snoring (yes)
STOP-Bang 5 <0,001† 2,890 1,673 4,994

AHI 13 <0,001† 1,035 1,000 1,071

Sleepiness (yes)
STOP-Bang 5 0,003† 1,496 1,068 2,096

AHI 9,3 0,852† 0,998 0,979 1,017

Breathing pauses during sleep (yes)
STOP-Bang 5 <0,001† 2,528 1,596 4,006

AHI 14,7 <0,001† 1,038 1,010 1,066

Systemic arterial hypertension (yes)
STOP-Bang 5,5 <0,001† 2,322 1,492 3,612

AHI 13,1 0,092† 1,012 0,995 1,030

AHI: Apnea Hypopnea Index; *t-test for averages; †Mann-Whitney test; OR: Odds Ratio.

analyzed individually or AHI. The analysis of the diagnos-
tic properties of the STOP-Bang questionnaire for all scores 
using the ROC curve, in each of OSAS subgroups alone, sug-
gests that in the mild (AHI 5 to 14.9), moderate (AHI≥15–30) 
and severe OSAS subgroups (AHI>30), the respective STOP-
Bang scores 3, 4 and 6 would present the best values   of speci-
ficity and negative predictive value, with acceptable sensitiv-
ity (Table 4).

In the OSAS subgroups (mild, moderate and severe OSAS), 
no one presented a normal STOP-Bang score between 1 and 
2. Eleven controls (without OSAS) had abnormal STOP-Bang 
score (greater than or equal to 3); their STOP-Bang scores 
were 3 ( four individuals), 4 ( five individuals), 5 (one indi-
vidual) and 7 (one individual). Those 11 controls with abnor-
mal STOP-Bang score were compared with the 11 controls 
with normal STOP-Bang score: control subjects with abnor-
mal STOP-Bang score had significantly more complaints of 

breathing pauses during sleep (45.5 vs. 0%; p=0.035 for Fisher’s 
exact test), were older (49.1±17.6 vs. 34.2±7.8 years; p=0.023 
for unpaired Student’s t-test), had higher NC (median/
interquartile 25–75%: 41/39–42 vs. 38/38–39 cm; p=0.033 
for Mann-Whitney test) and higher values of AHI (median/
interquartile 25–75%: 3/1.7 to 4 vs. 0.3/0.2 to 1.9; p=0.003 for 
Mann-Whitney test).

Analysis of the best cutoff point was performed for each 
subgroup (control and mild, moderate, and severe OSAS) 
and suggested higher cutoffs that originally proposed for 
some subgroups. OSAS would be unlikely with STOP-Bang 
questionnaire score ≤3, while score 5 would be likely asso-
ciated with mild to moderate OSAS, and score 6 or higher 
would be likely associated with severe OSA (Table 5 and 
Figure 4). Analysis of all three groups of OSAS together 
showed that the ideal general cutoff for OSAS detection 
would be 6 (Table 5).
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Table 4. Analysis of the receiver operating characteristic curve for the STOP-Bang scores in different Apnea Hypopnea Index values.

Score
STOP-Bang

Area under 
the curve Sensibility Specificity PPV NPV OR

AHI 0–4,9

1 0,76
(0,52–0,92)

100
(54,1–100)

51,1
(28,9–82,3)

50
(21,1–78,9)

100
(59–100)

0,45
(0,18–1,11)

2 0,73
(0,49–0,9)

66,7
(9,4–99,2)

82,4
(56,6–96,2)

40
(5,3–85,3)

93,3
(68,1–99,8)

0,49
(0,152–1,58)

3 0,68
(0,44–0,87)

100
(39,8–100)

50
(24,7–75,3)

33,3
(9,9–65,1)

100
(63,1–100)

1,08
(0,52–2,25)

AHI 5–14,9

3 0,73
(0,5–0,9)

60
(14,7–94,7)

100
(79,4–100)

100
(29,2–100)

88,9
(65,3–98,6)

0,72
(0,46–1,12)

4 0,63
(0,397–0,82)

75
(19,4–99,4)

70,6
(44–89,7)

37,5
(7,3–77,9)

92,3
(64–99,8)

1,21
(0,8–1,83)

5 0,56
(0,33–0,77)

83,3
(35,9–99,6)

46,7
(21,3–73,4)

38,5
(13,9–68,4)

87,5
(47,3–99,7)

0,891
(0,63–1,27)

6 0,72
(0,48–0,89)

50
(6,8–93,2)

100
(80,5–100)

100
(15,8–100)

89,5
(66,9–98,7)

1,376
(0,87–2,17)

7 0,51
(0,28–0,73)

50
(6,8–93,2)

100
(80,5–100)

100
(15,8–100)

89,5
(66,9–98,7)

1,00
(0,6–1,7)

AHI≥15–30

4 0,76
(0,36–0,97)

66,7
(9,4–99,2)

80
(28,4–99,5)

66,7
(9,4–99,2)

80
(28,4–99,5)

1,23
(0,80–2,11)

5 0,53
(0,29–0,75)

100
(39,8–100)

31,3
(11–58,7)

26,7
(7,8–55,1)

100
(47,8–100)

1,03
(0,67–1,58)

AHI>30

3 0,678
(0,45–0,87)

100
(15,8–100)

50
(26–74)

18,2
(2,3–51,8)

100
(66,4–100)

0,968
(0,89–1,06)

4 0,53
(0,29–0,75)

100
(39,8–100)

31,3
(11–58,7)

26,7
(7,8–55,1)

100
(47,8–100)

0,991
(0,94–1,05)

5 0,58
(0,34–0,79)

100
(54,1–100)

28,6
(8,4–58,1)

37,5
(15,2–64,6)

100
(29,2–100)

0,934
(0,9–1,07)

6 0,678
(0,43–0,86)

50
(11,8–88,2)

92,9
(66,1–99,8)

75
(13,2–99,8)

81,2
(54,4–96)

0,980
(0,93–1,03)

PPV: positive predictive value; NPV: negative predictive value; OR: Odds Ratio; AHI: Apnea Hypopnea Index.

AHI: Apnea Hypopnea Index; PPV: positive predictive value; NPV: negative predictive value; OR: Odds Ratio.

Table 5. Analysis of the receiver operating characteristic curve for prediction of STOP-Bang questionnaire cutoff points: analysis 
with the four Apnea Hypopnea Index groups and the three Apnea Hypopnea Index cutoff points.

AHI groups  Area under 
the curve Sensibility Specificity PPV NPV OR Cutoff points

STOP-Bang

0–4,9 77,6
(55–92,4)

99,9
(47,8–100)

58,8
(32,9–81,6)

65,4
(24,2–94)

90,8
(63,4–99,5)

1,83
(1,03–3,6) 3

5–14,9 57,2
(34,1–78,2)

83,3
(35,9–99,6)

53,3
(26,6–78,7)

54,3
(24,4–82,1)

82,8
(42,4–98,9)

2,76
(1,2–8,5) 5

≥15–30 53,3
(17,9–86,4)

66,7
(9,4–99,2)

60
(14,7–94,7)

87
(27,9–100)

31
(0,6–89,6)

5,11
(1,5–61) 5

>30 67,9
(43,6–86,6)

50
(11,8–88,2)

92,9
(66,1–99,8)

84,1
(31,8–99,8)

71,1
(41,6–91,4)

6,26
(2,4–22,1) 6

≥5 69,5
(54,7–81,8)

90
(55,5–99,7)

46,2
(30,1–62,8)

36,6
(19,8–56)

93
(70,8–99,7)

1,98
(1,1–3,6) 6

≥15 70,7
(50,6–86,3)

71,4
(29–96,3)

66,7
(43–85,4)

51,7
(22,4–80,2)

82,4
(54,5–96,7)

3,46
(1,1–11,4) 6

≥30 67,9
(43,6–86,6)

50
(11,8–88,2)

92,9
(66,1–99,8)

84,1
(31,8–99,8)

71,1
(41,6–91,4)

6,26
(2,4–22,1) 6
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DISCUSSION

The OSAS sample assessed in this study was similar to that 
described in the literature, with a predominance of men in the 
fifth decade of life, with higher values   of NC, weight and BMI, 
variables independently associated with the development of the 
syndrome1,2,15. Similarly, the group with moderate and severe 
OSAS had more breathing pauses during sleep and snoring, 
whose presence can increase by 11 times the chance of OSAS16. 
Greater number of reported complaints occurs as AHI increases, 
what explains why our mild OSAS group had more breathing 
pauses during sleep, but no more snoring than controls2. 

In this sample, daytime sleepiness and hypertension were 
not more frequent in the group with OSAS compared with the 
control group, and may have impacted less in the STOP-Bang 
final score, which is also evidenced in the lower odds ratio 
values   related to these two variables in this study. Regarding 
daytime sleepiness, previous studies in Brazil showed that 
29.5% of volunteers who presented with an AHI between 5 
and 15 did not have any complaints, as well as about 25% 
of those with AHI above 152. Moreover, Weaver et  al. drew 
attention to the low interaction between polysomnography 
and self-reported symptoms17.

Our sample had a predominance of men, who can pres-
ent less hypertension than women with OSAS, what could 
explain the lower frequency of hypertension in our sample6. 
The positive association between STOP-Bang, AHI, weight, 
NC and BMI confirms data that point the close link of obe-
sity with OSAS, especially central obesity, due to the distri-
bution of non-homogeneous fat15,18,19. The BMI reflects an 
overall increase in body weight relative to height, while the 
NC reflects fat involving the pharyngeal portion of the upper 
airway, with higher correlation with OSAS than BMI15,18,19. 
Our data confirm the link of STOP-Bang questionnaire with 
the AHI and the main risk factors.

OSAS has gained attention among health authorities 
in many countries, encouraging researches to establish its 

prevalence, individual consequences and social cost, as well 
as the best way to perform the diagnosis and treatment20. 
The  screening questionnaires have become important in 
detection of patients with undiagnosed OSAS, especially if 
they are easy to apply21. The ideal screening tool should have 
high sensitivity and specificity at the same cutoff, but this is a 
very rare occurrence and in most cases there is an imbalance 
between them, i.e., as the cutoff value moves to increase the 
specificity, sensitivity decreases22. With a higher specificity, 
there would be few false positives and healthy people would 
not be misdiagnosed with OSAS; but, with higher sensitivity, 
there would be few false negatives and patients with the dis-
ease would not be labeled as healthy — then, a higher sensi-
tivity would be more relevant to the choice of OSAS screening 
tools, minimizing the consequences of the lack of diagno-
sis22,23. In this sense, the STOP-Bang has become a widely 
used tool in OSAS detection, demonstrating high method-
ological quality and good consistency to identify patients at 
different levels of OSAS severity2,8,9,10,11,20,21,22. Due to world-
wide interest, currently STOP-Bang questionnaire is used 
in various translated versions as a more accurate screening 
method, but some studies have employed the original version 
without cultural adaptations and validations, thereby affect-
ing their properties, specificity, and sensitivity due to errors 
of interpretation10,22.

In studies conducted in sleep clinics, with the cutoff point 
of 3, the sensitivity of STOP-Bang ranged from 81–98%, nega-
tive predictive value (NPV) ranged from 35–97% and the spec-
ificity was between 10–76% in OSAS groups11,21,23,24,25,26,27,28,29. 
For this cutoff point of 3 in the STOP-Bang, our analysis of 
the Brazilian sample with mild OSAS (AHI 5 to 14.9) showed 
lower values   of sensitivity (60%), similar NPV (88.9%) and 
higher specificity (100%). In addition, our analysis suggested 
higher cutoff points for groups with moderate (AHI≥15–30) 
and severe (AHI>30) OSAS, respectively, 4 and 6, which is 
in line with studies that indicate high probability of OSAS 
with more than five positive answers in the STOP-Bang21. 

ROC: receiver operating characteristic curve; BMI: body mass index; AHI: Apnea Hypopnea Index.

Figure 4. Areas under the curve for the STOP-Bang questionnaire score and its components. (A) apnea-hypopnea index ≥5; 
(B) apnea-hypopnea index ≥15; (C) apnea-hypopnea index ≥30.
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With the same groups of previous studies (AHI≥5, AHI≥15 
and AHI≥30), our analysis to predict the cutoffs points in 
the STOP-Bang questionnaire for OSAS suggests higher cut-
offs than originally indicated by Chung et al.10. With the cut-
off value of six, if the three subgroups are included (AHI≥5), 
the sensitivity, specificity and NPV would be similar to pre-
vious studies10. With only the moderate/severe OSAS sub-
groups (AHI≥15) included for a cutoff point of six, just the 
sensitivity would be slightly lower than in previous studies10. 
And, if we analyze only the severe OSAS subgroup (AHI≥30) 
for a cutoff point of six, the sensitivity would be lower and the 
specificity higher10. Our data are similar to those from Farney 
et al., that assessed 1,426 patients of clinical sleep disorders, 
and reported a 85.1% probability of having an AHI≥5 if the 
STOP-Bang score is greater than 3, and 90, 93 and over 95% 
for scores 4, 5 and 6, respectively30. The presence of abnormal 
STOP-Bang in controls suggests the need for cutoffs adapted 
to our reality.

The STOP-Bang instrument presented different versions 
developed in order to try to improve the diagnosis of OSAS 
and to discriminate the subgroups with mild, moderate and 
severe OSAS, in addition to adapting it to constitutional ana-
tomical differences of patients from other countries5,8,10,11,22.29. 
There is another validated version for the Portuguese lan-
guage spoken in Brazil, which incorporates different values of 
cervical circumference (greater than 43 cm for men and 41 cm 
for women), with final scores ranging from low and moderate 
to high risk of OSAS; this version had a slightly higher sen-
sitivity (83.5%) for the Brazilian sample, but a much lower 

specificity (45.5%) than the version used for us31,32. Thus, our 
proposal of different cutoff points for OSAS in general, and 
for the mild, moderate and severe subtypes, could improve 
the performance of the instrument in our population. 

Our study has limitations compared to previous stud-
ies conducted in sleep clinics, related to the relatively small 
sample size to evaluate the usefulness of the STOP-Bang to 
identify OSAS. The number of patients was based on a cor-
relation of at least 50% of the questionnaire with the poly-
somnography. A higher number of patients could increase 
the correlation between STOP-Bang and polysomnography. 
Another limitation is that the number of patients in the mod-
erate group was on average lower than in the other groups 
(control, mild and severe). On the other hand, this study has 
some advantages, such as its prospective design specifically 
for this analysis, the fact that all participants completed the 
questionnaires and underwent polysomnography in a short 
period of time and in excellent conditions during a full night’s 
sleep. Moreover, the clinical team and the sleep study analy-
sis technique did not know the result of the STOP-Bang ques-
tionnaire of each patient.

The version of the STOP-Bang questionnaire — trans-
lated, adapted and validated in a sample of Brazilian — iden-
tified patients with OSAS, but with lower sensitivity and 
higher specificity compared to previous international studies. 
The use of different cutoff points in the Brazilian version of 
the STOP-Bang questionnaire, compared to the cutoff point 
of three originally proposed, improved the performance for 
detection of patients with more severe OSAS.
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