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Abstract

Objective: To cross-culturally adapt the Wisconsin Smoking Withdrawal Scale (WSWS) for use in Brazil and
evaluate the reproducibility of the new (Brazilian Portuguese-language) version. Methods: The original English
version of the WSWS was translated into Brazilian Portuguese. For cross-cultural adaptation, the Brazilian
Portuguese-language version of the WSWS was administered to eight volunteers, all of whom were smokers.
After adjustments had been made, the WSWS version was back-translated into English. The Brazilian Portuguese-
language version was thereby found to be accurate. The final Brazilian Portuguese-language version of the
WSWS was applied to 75 smokers at three distinct times. For the assessment of interobserver reproducibility, it
was applied twice within a 30-min interval by two different interviewers. For the assessment of intraobserver
reproducibility, it was applied again 15 days later by one of the interviewers. Intraclass correlation coefficients
(ICCs) were used in order to test the concordance of the answers. The significance level was set at p < 0.05.
Results: Of the 75 volunteers, 43 (57.3%) were female. The overall mean age was 46.3 years. Interobserver and
intraobserver reproducibility was determined for each of the WSWS seven domains, the 1CCs for which ranged
from 0.87 to 0.94 and from 0.76 to 0.92, respectively. The mean time to completion of the WSWS was 6 min
and 44 s, and the response time per question ranged from 4.2 to 12.6 s. Conclusions: The Brazilian Portuguese-
language version of the WSWS is reproducible, fast, and simple. It can therefore be used as a tool for assessing
the severity of the symptoms of nicotine withdrawal syndrome.

Keywords: Nicotine; Tobacco use disorder; Substance withdrawal syndrome; Reproducibility of results.

Resumo

Objetivo: Adaptar culturalmente e avaliar a reprodutibilidade da Wisconsin Smoking Withdrawal Scale (NSWS)
para o portugués do Brasil. Métodos: Foi realizada a traducio da versdo original em lingua inglesa para o
portugués. A versdo traduzida foi aplicada em 8 voluntdrios fumantes para a adaptacdo cultural. Apds ajustes,
a versdo da WSWS foi submetida a tradugdo retrégrada do portugués para o inglés. A versdo em portugués do
Brasil foi considerada adequada. Para a avaliacdo da reprodutibilidade, a escala foi aplicada em 75 fumantes
em dois momentos, com intervalo de 30 minutos (reprodutibilidade interobservador) e, num terceiro momento,
apos 15 dias (reprodutibilidade intraobservador). Utilizou-se o coeficiente de correlacio intraclasse (CCl) para
testar a concordédncia entre as respostas. O nivel de significincia adotado foi p < 0,05. Resultados: Dos 75
voluntarios, 43 (57,3%) eram do género feminino. A média geral de idade foi 46,3 anos. A reprodutibilidade
interobservador e intraobservador foi determinada para cada um dos sete dominios da WSWS, com CCI variando
de, respectivamente, 0,87 a 0,94 e de 0,76 a 0,92. O tempo médio de resposta da WSWS foi 6 min e 44 s, e o
tempo de resposta para cada questdo variou de 4,2 a 12,6 s. Conclusdes: A versido da WSWS para o portugués
do Brasil ¢ reprodutivel, de aplicacdo rapida e simples, podendo ser utilizada como um instrumento de avaliacdo
da gravidade dos sintomas da sindrome da abstinéncia a nicotina.

Descritores: Nicotina; Transtorno por uso de tabaco; Sindrome de abstinéncia a substincias;
Reprodutibilidade dos testes.
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Introduction

In Brazil, 900,000 deaths occur each year.
Of those deaths, 200,000 are from smoking.
According to the World Health Organization,
16% of all new cancer cases and 40% of all
cancer deaths are due to smoking, as are 20%
of all cases of cardiovascular disease and 75%
of all cases of nonmalignant respiratory disease,
25% of all smokers dying from smoking-related
diseases. Smoking is therefore the leading
preventable cause of death worldwide. In Brazil,
there are approximately 24 million smokers, who
account for 17% of the Brazilian population."?

Cigarette smoke contains more than 4,700
compounds. Of those, nicotine is the only
one that is known to cause dependence, by
binding to cholinergic receptors in the midbrain,
rapidly leading to tolerance and addiction. The
neurobiological changes caused by nicotine
are intense, and the intensity of smoking can
alternately trigger feelings of pleasure and
depression.G¥

In nicotine-dependent smokers, smoking
cessation can lead to nicotine withdrawal
syndrome, which is described in the Diagnostic
and Statistical Manual of Mental Disorders (DSM-
1V) as an intense craving for nicotine accompanied
by difficulty concentrating, mental confusion,
depression, irritability, anxiety, cardiac rhythm
disturbances, sleep disturbances, asthenia, and
increased appetite with weight gain. These
symptoms can have an early onset (60 min after
smoking cessation) and last several days (10-15
days).(”’

Among the smoking cessation strategies
that are currently available, the combination
of cognitive-behavioral therapy and nicotine
replacement therapy with prescription-free
transdermal nicotine patches has shown good
results in various countries. Groups of up to 10
smokers meet with the objective of sharing their
experiences and helping one another during the
smoking cessation period.®?

There have been numerous experimental studies
involving the use of specific questionnaires and
scales. The main objective is to use an instrument
that is useful for answering the study question by
providing qualitative and quantitative information.
In addition to being noninvasive, inexpensive,
and easy to use, questionnaires and scales will be
adequately reproducible in specific cultures if they
have good internal consistency and accuracy.('®"

Various questionnaires and scales have been
developed in order to assess nicotine withdrawal
symptoms and improve quality of life.!°"3) In
Minnesota, USA, Hughes et al. developed and
validated a specific scale to evaluate the effects
of smoking abstinence; the scale was designated
Wisconsin Smoking Withdrawal Scale (WSWS).(""
A higher WSWS score translates to a higher level
of nicotine dependence, as evidenced by the
symptoms of nicotine withdrawal.'"” The hypothesis
is that the WSWS can identify individuals who are
prone to relapse on the basis of the symptoms of
nicotine withdrawal. In Brazil, there is no scale
evaluating the effects of smoking abstinence
on individuals undergoing smoking cessation
treatment. Therefore, it is of utmost importance
to translate and culturally adapt the WSWS, given
that the scale can aid therapists in predicting
relapse on the basis of nicotine withdrawal
symptoms. The objective of the present study
was to translate and cross-culturally adapt the
WSWS for use in Brazil, as well as to evaluate the
reproducibility of the new (Brazilian Portuguese-
language) version.

Methods

We conducted a prospective cohort study to
culturally adapt the WSWS for use in Brazil and
evaluate the reproducibility of the new (Brazilian
Portuguese-language) version. The study project
was approved by the Research Ethics Committee
of the Universidade Estadual de Ciéncias da Savde
de Alagoas (UNCISAL, Alagoas State University
of Health Sciences; Protocol no. 808), located in
the city of Maceio, Brazil, where the data were
collected. All of the participants gave written
informed consent, and the study was conducted
in accordance with Brazilian National Health
Council Resolution 196/96.

The WSWS was developed by a group of
researchers led by Welsch et al. and validated for
use in English in 1999.1" The WSWS is a 28-item
scale divided into seven domains: anger; anxiety;
concentration; craving; hunger; sadness; and
sleep. The scores for each domain range from 0
to 4 (maximum total score, 112), a higher score
translating to a higher prevalence of nicotine
withdrawal syndrome and a greater likelihood
of relapse.!™

The questions are arranged by domain rather
than in numerical order. The WSWS score is
progressive, i.e., a higher final score translates
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to a higher number of nicotine withdrawal
symptoms. Questions 1, 2, 4, 10, 17, 22, and
24 are reverse-scored items, i.e., a higher score
translates to a less severe withdrawal syndrome.
This was relevant to the preparation of the
data for statistical analysis, the scores for the
abovementioned questions having been reversed
before the analysis.

The original English-language version of the
WSWS was translated to Brazilian Portuguese
by a Brazilian translator who was proficient in
English. The translated version of the scale was
back-translated to English by a translator who
was a native speaker of English and who was
proficient in Portuguese. Neither translator knew
the original WSWS.

For cross-cultural adaptation, an expert
committee comprising a specialist in nicotine
withdrawal syndrome (proficient in English and
in Portuguese), the authors of the present study,
and the author of the original scale convened
in order to discuss how to adapt the WSWS for
use in Brazil without changing the essence of
the scale.

The Brazilian Portuguese-language version
of the WSWS was administered to 8 volunteers,
all of whom were smokers, in order to determine
whether the questions were easy to understand
and whether there were any questions regarding
the text. The final version of the Brazilian
Portuguese-language WSWS was arrived at after
its cross-cultural adaptation and submission to
the author of the original scale.

In order to evaluate the reproducibility of
the Brazilian-Portuguese language version of the
WSWS, the scale was administered to a convenience
sample of 75 volunteers, all of whom were smokers,
in accordance with a study by Hopkins.(? The
volunteers were selected from among patients
being treated at the UNCISAL Nucleo de Apoio a
Prevengéo e Cessacdo do Tabagismo (PREVFUMO,
Center for Support on Smoking Prevention and
Cessation) Outpatient Clinic, where they were
evaluated. Our sample size was adequate, given
that previous studies cross-culturally adapting
and evaluating the reproducibility of respiratory
disease questionnaires for use in Brazil, including
the Saint George’s Respiratory Questionnaire(’
and Airway Questionnaire 20,'Y evaluated 30
patients each.

The inclusion criteria were as follows: being
over 18 years of age; having decided to quit
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smoking; and showing an appropriate cognitive
level, as assessed by the Mini-Mental State
Examination (MMSE).'® The exclusion criteria
were as follows: having had acute myocardial
infarction or stroke in the three months preceding
the evaluation; having uncontrolled chronic
disease; having malignant disease; having disabling
disease; being pregnant; having an MMSE score
< 21; and showing exhaled carbon monoxide
(eCO) levels < 6 ppm.®

Initially, we administered the MMSE
questionnaire to the volunteers in order to evaluate
their mental state (cognitive level). Subsequently,
we collected demographic data and administered
the Brazilian Economic Classification Criterion
questionnaire.

On evaluation day 1 (T ) at the PREVFUMO
Outpatient Clinic, the volunteers completed the
following: the Brazilian Portuguese-language
version of the WSWS; the Fagerstrom Test for
Nicotine Dependence (FTND), previously adapted
for use in Brazil'?; and the hospital anxiety and
depression scale (HADS), previously validated
for use in Brazil.'” In addition, eCO levels were
measured.®' On the same day, the WSWS was
administered to the volunteers for the second time,
30 min after T, (T ), by a different investigator, in
order to assess interobserver reproducibility. Fifteen
days after T, before the initiation of smoking
cessation treatment, the Brazilian-Portuguese
language version of the WSWS was administered
to the volunteers for the third time (T ), by the
same investigator who had administered it at T
in order to assess intraobserver reproducibility.
In order to minimize symptoms of anxiety and
depression, we did not tell the volunteers when
their smoking cessation treatment was going
to start.

Prior to each evaluation, we measured eCO
levels using an eCO monitor (SmokeCheck®;
MicroDirect Inc., Lewiston, ME, USA) in order
to determine whether the volunteers were indeed
smokers (eCO levels > 6 ppm)® and whether they
were light smokers (eCO levels = 7-10 ppm),
moderate smokers (eCO levels = 11-20 ppm),
or heavy smokers (eCO levels > 20 ppm).!'”
In order to measure eCO levels, we asked the
volunteers to hold their breath for 20 s. This
allowed a better balance between blood carbon
monoxide levels and alveolar carbon monoxide
levels, therefore improving measurement accuracy.
After the inspiratory pause, the volunteers were
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instructed to exhale slowly and completely with
their lips around the mouthpiece of the device
in order to prevent air leakage.!"”

In the statistical analysis, categorical variables
were expressed as absolute and relative frequencies
(proportions), whereas continuous variables were
expressed as means, standard deviations, medians,
and overall range (minimum and maximum). We
used the chi-square test in order to determine the
correlation between two variables with normal
distribution. We used the Student’s t-test in order
to compare two independent variables with normal
distribution. We used the Mann-Whitney test
in order to compare two independent variables
with non-normal distribution.??

We used the intraclass correlation coefficient
(1CC) in order to assess the reproducibility of the
WSWS. The 1CC ranges from 0 to 1, 1CC values
closer to 1 translating to a greater reproducibility
of the variable. In order to measure the level
of agreement between two assessments sorted
into categories (WSWS questions), we used the
kappa reliability coefficient. Finally, we used
nonparametric Spearman’s correlation coefficient
in order to determine the correlation between
two minimally ordinal variables, taking into
consideration the distributions of the variables
studied or the variability of the measurements
taken.®"

For all statistical tests, the level of significance
was set at a type 1 error < 0.05 or 5%. The
statistical analysis was performed with the
Statistical Package for the Social Sciences, version
13.0 (SPSS Inc., Chicago, 1L, USA).

Results

After the WSWS was first translated to Brazilian
Portuguese, we evaluated 8 volunteers, 6 of whom
were male. The mean age was 38.0 + 11.2 years.
The Brazilian Portuguese-language version of
the WSWS was well understood, no questions
having arisen. The only modification was that all
items beginning with “sinto-me” were changed
to “eu tenho sentido.” This change was tested in
another 30 volunteers, and “eu tenho sentido”
was chosen over “sinto-me”. The time to complete
the WSWS remained unchanged, as did patient
understanding of the scale. The items beginning
with “sinto-me” were changed to “eu tenho
sentido” because the latter was found to be more
in keeping with Brazilian Portuguese than was
the former. The time to complete the WSWS was

recorded by two investigators and was found to be
6 min and 44 s. The response time per question
ranged from 4.2 s to 12.6 s (SD = 4.18 s).

In order to assess the reproducibility of the
Brazilian Portuguese-language version of the
WSWS, we selected 76 volunteers (smokers only)
from among those being treated at the PREVFUMO
Outpatient Clinic. Of the 76 smokers, only 1
had an MMSE score < 21 and was therefore
excluded from the evaluation. Of the 75 volunteers
evaluated, most were female, had completed at
least high school, and belonged to socioeconomic
class A or B (Table 1).

The mean age of the volunteers was 46.3 + 10.5
years. Although the body mass index characterized
the study population as overweight, the values
were very close to the normal range. The mean
smoking history was 28.5 + 18.5 pack-years,
nicotine dependence being low (Table 2).

There were no statistically significant
differences between the genders in terms of the
level of education (p = 0.17) or the socioeconomic
class (p = 0.79), as assessed by the chi-square
test. On the basis of the levels of eCO, 65.3% of
the volunteers were classified as heavy smokers
(eCO Tlevels > 20 ppm).

There were no significant differences between
the genders in terms of the level of nicotine

Table 1 - Characteristics of the 75 volunteers.

Characteristics n %

Female gender 43 573
Level of education

Iiterate 1 1.3

< 9 years of schooling 12 16.0

9 years of schooling/high school 21 28.0

(incomplete)

High school (complete)/college 30 40.0

(incomplete)

College (complete) 11147
Socioeconomic class

A 16 21.3

B 38 50.6

C 20 26.6

D 1 1.5
eCO, ppm

0-6 3 4.0

7-10 2 2.7

11-20 21 28.0

> 20 49 65.3
Anxiety (HADS) 67 89.3
Depression (HADS) 50 66.7

eCO: exhaled carbon monoxide; and HADS: hospital anxiety
and depression scale.
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dependence (p = 0.60) or the smoking history
(p = 0.57), as assessed by the Mann-Whitney
test. Likewise, the HADS scores (for anxiety and
depression) did not correlate with the FTND
scores, as assessed by Spearman’s correlation
coefficient.

Table 3 shows the means and standard
deviations, as well as the overall range (minimum
and maximum), for each WSWS domain at T, and
T,, the scale having been administered by different
investigators (interobserver reproducibility). The
1CC values were higher than 0.75, and the 95% Cl
ranged from 0.80 to 0.93, intraclass correlation
being therefore excellent.

Oliveira-Junior BL, Jardim JR, Nascimento OA, Souza GMC, Baker TB, Santoro IL

Table 4 shows the means, 1CCs, and 95%
Cls for each WSWS domain at T, and T, the
scale having been administered by the same
investigator (intraobserver reproducibility). All
1CC values were higher than 0.75, intraobserver
reproducibility being therefore excellent. However,
the lower limits of the 95% C1 were lower than
0.75 for the anger, anxiety, concentration, and
sadness domains.

The kappa reliability coefficient was used in
order to assess the reproducibility of each WSWS
question. Most questions showed moderate to
high reproducibility, questions 18 and 27 being

Table 2 - Age, body mass index, smoking history, and Fagerstrom Test for Nicotine Dependence scores for

the 75 volunteers.

Variable Mean + SD Median (min-max)
Age, years 46.3 + 10.5 47.0 (19.0-75.0)
BMI, kg/m? 25.1 + 4.6 24.9 (14.8-37.1)
Smoking history, pack-years 28.5 + 18.5 26.3 (1.9-127)
FTND score 5.4+ 2.0 6 (1-10)

BMI: body mass index; and FTND: Fagerstrom Test for Nicotine Dependence.

Table 3 - Results for each of the domains of the Brazilian Portuguese-language version of the Wisconsin
Smoking Withdrawal Scale administered at T, (first administration) and at T, (second administration, 30
min after the first) by two different investigators in order to assess interobserver reproducibility (intraclass

correlation coefficient and 95% Cl).

T

T

Domains o ! 1CC 95 Cl%
Mean + SD Mean + SD
Raiva 1.97 + 1.05 2.00 + 1.18 0.92 0.87-0.94
Ansiedade 2.68 + 0.98 2.63 + 0.92 0.91 0.86-0.94
Concentracdo 2.18 +0.98 2.18 + 0.85 0.89 0.83-0.93
Desejo 3.04 £ 0.93 2.93 + 0.92 0.89 0.83-0.93
Fome 1.97 + 0.85 2.00 + 0.89 0.89 0.83-0.93
Tristeza 2.09 + 0.90 2.14 £+ 0.74 0.87 0.80-0.92
Sono 2.16 + 1.11 2.09 + 0.99 0.94 0.90-0.96

1CC: intraclass correlation coefficient.

Table 4 - Results for each of the domains of the Brazilian Portuguese-language version of the Wisconsin
Smoking Withdrawal Scale administered at T (first administration) and at T, (third administration, 15 days
after the first) by the same investigator in order to assess intraobserver reproducibility (intraclass correlation

coefficient and 95% Cl).

T

T

Domains . 2 1CC 950% ClI
Mean + SD Mean + SD
Raiva 1.97 + 1.05 1.79 + 1.09 0.763 0.625-0.850
Ansiedade 2.68 + 0.98 2.45 + 1.05 0.773 0.635-0.758
Concentracdo 2.18 +0.98 2.08 +£0.92 0.768 0.634-0.853
Desejo 3.04 £ 0.93 2.87 £ 0.95 0.882 0.807-0.926
Fome 1.97 + 0.85 2.02 + 0.87 0.865 0.787-0.915
Tristeza 2.09 + 0.90 2.14 + 0.90 0.799 0.681-0.873
Sono 2.16 + 1.11 2.08 + 1.08 0.926 0.884-0.953

1CC: intraclass correlation coefficient.

J Bras Pneumol. 2012;38(6):716-723



Translation, cross-cultural adaptation, and reproducibility of the Brazilian

721

Portuguese-language version of the Wisconsin Smoking Withdrawal Scale

the only questions showing a kappa reliability
coefficient of less than 0.4 (Table 5).

Discussion

The Brazilian Portuguese-language version
of the WSWS showed excellent reproducibility,
with 1CC values greater than 0.76 for all domains,
demonstrating excellent agreement between
the answers. The different observers had no
influence on the answers given by the volunteers,
as evidenced by the similar scores obtained at
T, T, and T,. In addition, the kappa reliability
coefficient showed excellent results, with values
above 0.4 for 92.9% of the WSWS questions.?"

The WSWS can be self-administered, and
the volunteers had no difficulty understanding
or answering the questions. The volunteers had
MMSE scores higher than 21, and most belonged
to socioeconomic class A or B. This possibly had

a direct influence on their understanding of the
questions. We analyzed the reproducibility of the
WSWS before the initiation of smoking cessation
treatment in order to prevent withdrawal-related
factors from affecting the reproducibility of the
scale.?? The investigators read and partly explained
the questionnaire to those volunteers who had
difficulty reading.

We found no correlation between the smoking
history and the FTND scores. This finding is
consistent with those of other studies in the
literature, in which the correlation between
smoking history and FTND scores was found
to be poor, a finding that shows that there is
no direct association between the number of
cigarettes smoked per year and the level of
nicotine dependence.?” Other studies, however,
have shown a strong correlation between the
abovementioned variables; this shows that, despite
being controversial, such findings are relevant

Table 5 - Kappa reliability coefficient values for each of the questions in the Brazilian Portuguese-language
version of the Wisconsin Smoking Withdrawal Scale in the first two evaluations.”

Domain Question kappa

Raiva 13 (irritado, com raiva) 0.488
15 (sentimentos negativos) 0.442

18 (me sentido frustrado) 0.384

Ansiedade 3 (tenso ou ansioso) 0.424
6 (impaciente) 0.449

8 (preocupado com problemas) 0.450

10 (calmo ultimamente) 0.502

Concentragcgo 4 (concentracdo excelente) 0.417
23 (prestar atencdo as coisas) 0.537

27 (dificil pensar de forma clara) 0.395

Desejo 9 (frequéncia ansia para fumarn) 0.416
11 (desejo de fumar um cigarro) 0.579

20 (pensado muito em fumar 0.600

26 (dificuldade de tirar o cigarro da mente) 0.566

Fome 1 (comida ndo me atrai) 0.405
14 (beliscar doces ou lanches) 0.401

16 (tenho comido muito) 0.511

21 (tenho sentido fome 0.523

28 (penso muito em comida) 0.505

Tristeza 7 (me sentido empolgado e otimista) 0.578
12 (me sentido triste ou deprimido) 0.488

19 (sem esperanca ou desanimado) 0.460

24 (me sentido feliz e contente) 0.444

Sono 2 (tenho dormido tranquilamente) 0.519
5 (acordo frequentemente durante a noite 0.453

17 (estou satisfeito com meu sono) 0.596

22 (tenho dormido o suficiente) 0.556

25 (dormir tem sido um problema) 0.621

*p < 0.001 for all questions.
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for future studies.”™'? 1t should be taken into
consideration that self-reported smoking history
might not be reliable, given that many smokers
underestimate the number of cigarettes smoked,
such underestimation being deliberate or due
to a recall bias.”?

We found a poor correlation between the
levels of eCO and the FTND scores. Although
the study participants showed, on average, a low
level of nicotine dependence, most showed eCO
levels that were consistent with heavy smoking.
These findings are consistent with those of various
studies in which volunteers were found to have a
low level of nicotine dependence (median, 5) and
high (> 20 ppm) eCO levels, a finding indicating
a weak correlation between those variables and
underscoring the difficulty in quantifying nicotine
dependence.®-2Y We believe that the anxiety
generated by the imminent entry into the smoking
cessation program led the volunteers to smoke
more than usual in the hours preceding the
interview, and this raised the levels of eCO.

Studies in the literature have shown an increase
in negative affects in smokers,?*?” as well as high
levels of anxiety and depression in those who
are about to enter a smoking cessation program.
2829 The fact that our facility is a referral center
for smoking cessation might have influenced the
smokers evaluated in the present study to seek
treatment there, those individuals having high
levels of anxiety and depression, which were
primarily due to failed attempts to quit smoking.

We found no significant correlation between
the HADS scores and the level of nicotine
dependence. This finding is consistent with those
of studies showing no correlation between a
trend toward depression (as evidenced by HADS
scores) and nicotine dependence (as assessed by
FTND scores).?829 However, studies have shown
a significant positive correlation of anxiety and
depression with nicotine dependence, a finding
that is consistent with the DSM-1V.53% The
conflicting results might be due to the different
instruments employed, as shown in a study that
found poor agreement between FTND scores and
the DSM-1V. The authors of that study stated
that the DSM-IV defines nicotine dependence
in terms of psychiatric symptoms, whereas the
FTND gives greater weight to the pleasure of
smoking. Therefore, the measurement of nicotine
dependence should be multifactorial, meaning
that nicotine dependence cannot be measured
by a single instrument.G%
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In conclusion, the present study showed
that it is possible to translate and culturally
adapt an instrument originally developed in a
foreign language, the translated version showing
excellent reproducibility. All of the domains
of the Brazilian Portuguese-language version
of the WSWS showed excellent intraobserver
and interobserver reproducibility. The Brazilian
Portuguese-language version of the WSWS is
reproducible and easy to use. 1t can therefore
be used as a tool for assessing the severity of
the symptoms of nicotine withdrawal in the
Brazilian population.
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