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ABSTRACT

Objective: To translate the Sleep Apnea Clinical Score (SACS) into Brazilian Portuguese
and adapt it to the cultural setting, validating it for use as a screening method for
polysomnography and as a tool to quantify the risk of obstructive sleep apnea syndrome
in individuals in Brazil. Methods: The translation was performed by two professionals,
with subsequent synthesis of the translations. From that version, a back-translation
was prepared, revised, and compared with the original by a team of experts. As a pre-
test, a consensus version was applied in 20 patients randomly selected from among
those under treatment at outpatient clinics at the Piquet Carneiro Polyclinic of the State
University of Rio de Janeiro, in the city of Rio de Janeiro, to assess their understanding of
the questions. In the validation phase, the Brazilian-Portuguese version of the SACS was
applied in 86 patients who subseguently underwent polysomnography, regardless of the
SACS result. Results: The analyses of the pre-test phase showed that the SACS was
easily understood by the patients. In the validation phase, the SACS showed a sensitivity
of 45.3% (95% Cl: 32.8-58.2%), a specificity of 90.9% (95% Cl: 70.8-98.9%), a positive
predictive value of 93.5% (95% Cl: 79.0-98.2%), a negative predictive value of 36.4%
(95% Cl: 30.6-42.5%), and an accuracy of 57.0% (95% Cl: 45.8-67.6%). Conclusions:
The Brazilian-Portuguese version of the SACS can be used in order to assess the risk of
obstructive sleep apnea syndrome.
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Translations.

INTRODUCTION

Obstructive sleep apnea syndrome (OSAS) is
characterized by repeated episodes of partial or complete
obstruction of the upper airways during sleep, accompanied
by a reduction in oxyhemoglobin saturation, together with
sleep fragmentation.) According to the American Academy
of Sleep Medicine, OSAS is defined as the presence of an
apnea-hypopnea index = 15 events per hour of sleep,
regardless of the presence or absence of symptoms or
comorbidities, or an apnea-hypopnea index of 5.0-14.9
events/h with at least one symptom or comorbidity.®
The main complaints of the patients are sleepiness,
nonrestorative sleep, fatigue, insomnia, awakenings
with a feeling of asphyxia, habitual snoring, witnessed
apnea, mood disorders, and cognitive dysfunction. The
most common comorbidities are hypertension, coronary
artery disease, stroke, congestive heart failure, atrial
fibrillation, and type 2 diabetes mellitus.®

Because of the growing recognition of OSAS and
its high morbidity and mortality,*-® the demand for a
diagnosis has increased. The gold standard examination
is overnight polysomnography, performed in a sleep
laboratory under the supervision of a technician. Therefore,
even in high-income countries, there are long waiting
lists for this examination.®7-® In attempts to shorten
the waiting period and the cost of the OSAS diagnosis,
alternative methods have been devised, such methods

including the application of questionnaires,*°*3 the use of
portable polysomnography equipment for carrying out the
examination at home®%, and the split-night test, which
consists of diagnostic polysomnography and continuous
positive airway pressure titration on the same night. >

One of the instruments developed to assess the risk
of an individual having OSAS and the subsequent need
to refer the patient for polysomnography is the Sleep
Apnea Clinical Score (SACS).** The SACS is an objective
measure, because it is easily understood, and is rapidly
applied, therefore being a useful tool for screening prior
to polysomnography.(7-29

The objective of the present study was to translate
the SACS to Brazilian Portuguese and validate it for use
in Brazil, considering not only the language but also the
cultural adaptation for the target population, as well as
demonstrating the reproducibility of the instrument in
the country.

METHODS

Ethical aspects

This project was approved by the Research Ethics
Committee of the Pedro Ernesto University Hospital,
operated by the State University of Rio de Janeiro, in the
city of Rio de Janeiro, Brazil. All participating patients
gave written informed consent.
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Description of the SACS

The SACS is composed of three questions, the
measurement of neck circumference, and the evaluation
of the presence or absence of hypertension. The total
score ranges from 0 to 110, values below 5 indicating
a low likelihood of OSAS, whereas values greater than
or equal to 15 indicate a high likelihood.** The original
questionnaire consists of three questions that evaluate
the presence of hypertension or use of medication for
blood pressure control; the presence of snoring; and
the presence of choking, apnea, or sighing during
sleep.(**) The first question can only be answered “Yes”
or “"No”. However, the second and third questions can be
answered with the following options: “never”, “rarely”
(1-2 times per year), “occasionally” (4-8 times per
year), “sometimes” (1-2 times per month), “often”
(1-2 times per week), “almost always” (3-5 times
per week), “always” (every night), and “don’t know".
Patients who answer “almost always” or “always”
on the second question are considered positive for
snoring. Those who answer “often”, “almost always”,
or “always” on the third question are considered
positive for choking, apnea, or sighing during sleep.
To complete the score, it is necessary to measure
the neck circumference and to know the history of
hypertension. That information is entered into a chart
that evaluates the score achieved (Chart 1).

Translation

We contacted the author of the SACS via e-mail
and asked permission to translate the instrument
into Brazilian Portuguese. After that permission had
been granted, we performed a back-translation of the
questionnaire. This method was chosen because it is
most widely used.?*?? As summarized in Figure 1,
the following steps were used:

1. The original SACS was translated to Brazilian
Portuguese by two independent translators who
were fluent in English, were specialists in the
field of sleep medicine, and knew the purpose
of the study so that the translation would be
not only literal but also conceptual and from a
clinical perspective. The two translations were
designated versions 1 and 2.

2. The two versions in Portuguese were reviewed
by a multidisciplinary team, composed of two
physicians and a nurse, who compared the two
versions and created a single consensus version
(version P1).

3. The consensus version was back-translated to
English by a native speaker of English who was
unaware of the purpose of the study and of the
original version of the SACS, to ensure that the
concepts that had initially been translated into
Portuguese held the same meanings as those
in the original English-language questionnaire,
ensuring a consistent back-translation, even if
linguistic changes were needed in order to adapt
the instrument for use in the target population.
The author of the original article approved the
back-translated version.
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4. The multidisciplinary team evaluated the back-
-translated version and compared it with the
initial Portuguese-language version (version P1)
to identify any linguistic differences. Because
they found no inconsistencies, the Portuguese-
-language version was considered suitable and
was designated version P2.

Cultural adaptation

Version P2 was chosen to be submitted to cultural
adaptation through the evaluation of semantic
equivalence with a pre-test, as described below.

Version P2 of the SACS was presented to patients at
the Pulmonology Outpatient Clinic of the Piquet Carneiro
Polyclinic, with the addition of one answer option: “I did
not understand the question or the answer options”.
The patients were instructed to answer only if they
clearly understood the question and the answer options;
otherwise, they should tick that additional option. Because
the SACS is a self-report questionnaire, we selected
adult patients who were able to understand the content.
In this phase, we excluded illiterate individuals, as well
as individuals with poor visual acuity or a cognitive
deficit that would have prevented them from reading/
understanding the questionnaire.

Validation of the SACS

The final Portuguese-language version of the SACS
was tested in patients referred to the sleep outpatient
clinic. The criteria for inclusion in this phase were
being an adult (= 18 years of age) and having been
referred to the sleep outpatient clinic for investigation
of possible OSAS. Patients who were unable to read
the SACS were excluded, as were those who had
previously undergone polysomnography, those who
had a confirmed the diagnosis of OSAS, those who
were pregnant, those with exacerbated respiratory
diseases, and those with psychiatric disorders.

All patients underwent overnight polysomnography in
the Sleep Laboratory of the Piquet Carneiro Polyclinic
between March 2017 and August 2019, supervised
by a technician using a polysomnography system
(Alice 5; Philips Respironics, Pittsburgh, PA, USA). The
staging of sleep and the marking of related events
were carried out by a professional specializing in
sleep medicine, in accordance with the Manual of the
American Academy of Sleep Medicine.® The parameters
recorded were the following: electroencephalography
(derivations F3-M2, F4-M1, C3-M2, C4-M1, O1-M2,
and 02-M1); electrooculography (derivations E1-M2
and E2-M2); electromyography of the mandible and
legs; electrocardiography (modified D2 derivation); air
flow through a nasal pressure cannula and oronasal
thermistor; respiratory effort by thoracic and abdominal
plethysmography; pulse oximetry; and body position.

Apnea was defined as a = 90% drop in the amplitude
of the thermistor signal for a period of > 10 seconds,
and hypopnea was defined as a = 30% drop in the
amplitude of the cannula pressure signal during a
period > 10 s, with oxygen desaturation > 3% of the
baseline value, with or without awakenings.
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Chart 1. Final version of Sleep Apnea Clinical Score in Brazilian Portuguese.

Por favor, responda as seguintes questdes:

() Sim () Nao

a melhor resposta para esta afirmativa:
( ) Nunca

() Raramente (1-2 vezes/ano)

() Ocasionalmente (4-8 vezes/ano)
() Algumas vezes (1-2 vezes/més)

a melhor resposta para esta afirmativa:
( ) Nunca
() Raramente (1-2 vezes/ano)
() Ocasionalmente (4-8 vezes/ano)
( ) Algumas vezes (1-2 vezes/més)

Escore clinico da Apneia do Sono (SACS-BR)
1. Vocé tem pressdo alta ou toma remédio para controlar a pressao?

2. “Pessoas que dividem ou que dividiram o quarto comigo, dizem que eu ronco”. Por favor, escolha qual

3. “J& me disseram que engasgo, paro de respirar ou suspiro enquanto durmo”. Por favor, escolha qual

Pergunta 1: se respondido sim, considerar que o paciente tem hipertensdo arterial sistémica (HAS).
Caracteristicas clinicas: Assinalar se nenhuma, uma ou se as duas respostas abaixo foram positivas.
Pergunta 2: considerar positiva se assinaladas as opgdes “quase sempre” ou “sempre”.

Pergunta 3: considerar positiva se assinaladas as opgdes “frequentemente”, “quase sempre” ou “sempre”.
Medir a circunferéncia de pescogo (CP) e marcar na tabela abaixo o escore apropriado.

Resultado > 15 indica alta probabilidade de sindrome de apneia obstrutiva do sono (SAOS)

( ) Frequentemente (1-2 vezes/semana)
() Quase sempre (3-5 vezes/semana)
() Sempre (todos os dias)

() Nao sei dizer se ronco

() Frequentemente (1-2 vezes/semana)
() Quase sempre (3-5 vezes/semana)
() Sempre (todos os dias)

() Nao sei dizer se tenho esses sintomas

"

PREVISAO de SAOS (circule a pontuacdo do paciente)
Sem HAS Com HAS
Caracteristicas clinicas Caracteristicas clinicas

CP (cm) Nenhuma Uma Ambas Nenhuma Uma Ambas
< 30 0 0 1 0 1 2
30/31 0 0 1 1 2 4
32/33 0 1 2 1 3 5
34/35 1 2 3 2 4 8
36/37 1 3 5 4 6 11
38/39 2 4 7 5 9 16
40/41 3 6 10 8 13 22
42/43 5 8 14 11 18 30
44/45 7 12 20 15 25 42
46/47 10 16 28 21 35 58
48/49 14 23 38 29 48 80
> 49 19 32 53 40 66 110

We calculated the sample size for the inclusion of
patients who would undergo polysomnography. A SACS
< 5indicates a 17% post-test likelihood of having OSAS,
compared with 81% for a SACS > 15.¢3 On the basis of
that, we calculated a necessary sample size of 46 patients,
considering a type I error of 0.01 and a type II error of
0.01. The sample size was increased to 86 to ensure
that all subsequent statistical analyses would be valid.

Statistical analysis
In the descriptive analysis, continuous variables
were expressed as mean and standard deviation.

The area under the curve was calculated from a ROC
curve constructed by the Wilson-Brown method, with
the GraphPad Prism statistical package, version 8.0
(GraphPad Software Inc., San Diego, CA, USA). The
specificity, sensitivity, positive predictive value, and
negative predictive value, as well as their 95% CIs, were
calculated with the Medcalc statistical package, version
19.2.0 (MedCalc Software, Mariakerke, Belgium). The
reliability of the instrument was determined through the
analysis of internal consistency with Cronbach’s alpha
coefficient. The level of significance was set at 5%.
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RESULTS

The translation of a tool into another language must
also encompass the cultural adaptation and the adaptation
to the linguistic expressions of the target language that
help make the context understandable. In version P2
of the SACS, the phrase "I gasp, choke or snort”, in
the third question, was translated as engasgo, paro de
respirar ou suspiro ("I choke, stop breathing, or sigh”),
in order to keep the question within the clinical context
of the patients with OSAS. The answer options were
translated so as to represent the progression of events.
Therefore, “sometimes” was translated as algumas
vezes (“a few times”) and “usually” was translated as
quase sempre (“almost always”).

In the pre-test phase, version P2 of the SACS was
applied in 20 outpatients. The demographic data of
that sample are shown in Table 1. Although all patients
were able to read, some of them had had only a few
years of schooling. However, none of the patients
reported difficulties in understanding the questions or
answer options presented in version P2. Although two
patients had a complaint regarding the font size, that
did not affect their comprehension of the questionnaire.

After the pre-test had been applied, we discussed and
evaluated participant understanding and comprehension
of the instrument, to ensure that all questions and
answer options were well explained. We concluded
that the instrument, as translated and revised by
the multidisciplinary committee, did not require any
further semantic or conceptual alterations. Therefore,
we considered version P2 the final version and moved
on to the next step: validation.

In this phase (the validation phase), the final version
of the SACS was applied in patients who were referred
to the sleep clinic for investigation of suspected OSAS.
We included 86 randomly selected patients who met
the inclusion criteria but not the exclusion criteria and
who were scheduled to undergo polysomnography.
The demographic data related to those patients are
presented in Table 2.

The data obtained with the SACS were correlated
with the results of the polysomnography. On the basis
of the SACS result, the patients were divided into two
groups: those with a low risk of OSAS (SACS < 5) and
those with a high-risk (SACS 2> 15), as shown in Table 3.

The reliability of the SACS was studied through the
analysis of internal consistency. Cronbach’s alpha
coefficient was calculated to be 0.82 (lower limit of the
95% CI: 0.67). The questionnaire showed a sensitivity
of 45.3% (95% CI: 32.8-58.2%), a specificity of 90.9%
(95% CI: 70.8-98.9%), a positive predictive value of
93.5% (95% CI: 79.0-98.2%), a negative predictive
value of 36.4% (95% CI: 30.6-42.5%), and an accuracy
of 57.0% (95% CI: 45.8-67.6%). The area under the
ROC curve was 0.82 (SE = 0.03; 95% CI: 0.74-0.89;
p < 0.0001), as shown in Figure 2.

DISCUSSION

The Portuguese-language version of the SACS was
applied in patients in Brazil and was easily understood
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by those with various levels of education. Because it
is a questionnaire with just three simple, objective
questions, the level of clarity was the highest possible, as
evidenced by the fact that none of the patients reported
difficulties in understanding the tool. In addition to the
three questions that were validated, the SACS requires
the measurement of neck circumference, which, in the
present study, was performed by one person (i.e., was
not corroborated by a second evaluator).

The SACS was chosen for the translation project
because of its ease of use. In Brazil, few health care

Initial Translation
(English to Brazilian Portuguese)

e

Version 1

N\

Multidisciplinary Committee

\

‘ Back-translation
(Portuguese into English)

/

Version 2

N

Version P1

Multidisciplinary Committee

’ Version P2 (final)

\/

Pre-test (20 patients)
Committee ’ Multidisciplinary

Final version ’ test (86 patients)

Committee Multidisciplinary

Brazilian ’ version of the SACS (SACS-BR)

Figure 1. Stages in the process of the translation of the
Sleep Apnea Clinical Score to Brazilian Portuguese and
the cultural adaptation of the instrument for use in Brazil.

Table 1. Demographic data for patients who participated
in the pre-test of the Sleep Apnea Clinical Score (N = 20).2

Characteristic Results

Male; n (%) 10 (50)
Age, years 58.25 + 12.3
Self-reported ethnicity
White 8 (40)
Other 12 (60)
Self-reported level of education
< 9 years of schooling 2 (10)
9-12 years of schooling 7 (35)
> 12 years of schooling 9 (45)
University degree 2 (10)

avalues expressed in n (%) or mean * SD.



Table 2. Demographic data for the patients who participated
in the validation of the Sleep Apnea Clinical Score (N = 86).2

Characteristic Results

Male, n (%) 41 (48)
Age, years 59.83 + 10.3
Self-reported ethnicity
White 41 (48)
Other 45 (52)
Self-reported level of education
< 9 years of schooling 11 (13)
9-12 years of schooling 26 (30)
> 12 years of schooling 36 (41)
University degree 8(9)
Not stated 5 (6)
Polysomnography results
Normal 22 (25)
Light OSAS 18 (21)
Moderate OSAS 10 (12)
Severe OSAS 36 (42)

OSAS: obstructive sleep apnea syndrome. 2values
expressed in n (%) or mean £ SD.

Table 3. Apnea-hypopnea index as measured by
polysomnography in patients classified as being at low or
high risk of presenting obstructive sleep apnea syndrome
by the Sleep Apnea Clinical Score.?

AHI, events/h Low risk High risk
(n = 55) (n = 31)
<5 20 (34) 2.(6)
5-15 10 (17) 8 (29)
16-30 6 (10) 4(17)
> 30 19 (38) 17 (47)

AHI: apnea-hypopnea index. values expressed in n (%).

facilities offer polysomnography, and even fewer of those
are within the public health care system. Therefore, it
is essential to have a validated questionnaire that will
help us select patients for polysomnography.

Flemons et al.*® stated that neck circumference
and hypertension are the most significant independent
clinical predictors of OSAS, which is why these two
evaluations were included in the SACS. Those authors
stated that neck circumference was the independent
variable that correlated most strongly with OSAS (r
= 5.89; p < 0.0001)."* Two of the three questions
of the SACS evaluate the characteristics of abnormal
nocturnal breathing observed by a partner, including
habitual snoring and choking or asphyxia, which were
also significant predictors.*> The authors concluded
that, for patients in whom the likelihood of OSAS is
high, additional diagnostic tests should be used; a
clinical prediction rule like the one they studied can
provide a reliable estimate of the likelihood of prior
approval for polysomnography. In other words, as
clarified by the authors, the SACS was developed
to be a tool with a high positive predictive value for
the diagnosis of OSAS.(*) That is recognized in the
literature, in which the SACS has become established
as a questionnaire with high specificity for OSAS.(?%
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Figure 2. Relationship between sensitivity and specificity
of the Sleep Apnea Clinical Score.

This means that patients with a SACS > 15 have a
high likelihood of actually being diagnosed with OSAS.

In a recent study, Prasad et al.?® compared nine
screening questionnaires designed to assess the
likelihood of OSAS. A total of 210 patients underwent
polysomnography, and 164 were thus diagnosed with
OSAS. Among the various questionnaires compared,
the SACS showed the highest positive predictive value
(95.2%) and the highest specificity (91.3%) for the
diagnosis of OSAS. The authors concluded that the
SACS was the most specific tool for the diagnosis of
OSAS among the tools evaluated, with values similar
to those reported in the original study conducted by
Flemons et al.*> However, the SACS cannot exclude
patients from needing the examination when the score
is below 15, because it has low sensitivity. Because
two of the three questions on the SACS refer to the
perception of nocturnal symptoms, individuals who
sleep alone do not perceive these changes and deny
the presence of snoring or choking. In contrast,
patients who sleep accompanied are more likely to
respond positively, because their spouses or family
members often complain of these symptoms. As a
result, patients who sleep alone tend to score lower
on the SACS, which could be one of the reasons for
the low sensitivity of the tool.

In our sample, the translated, adapted questionnaire
produced results similar to those obtained with the
original tool. The Portuguese-language version had
a specificity of 91%, very close to that reported by
Prasad et al.?9

The SACS has been now been translated to
Portuguese, adapted to the cultural setting, and
validated for use in Brazil. The present study could
function as a reference for health professionals who
monitor patients suspected of having OSAS.
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