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ABSTRACT
Objective: This study aimed to compare the effectiveness of two cognitive behavioral
therapy-based smoking cessation interventions initiated during hospitalization and to
evaluate the factors related to relapse after discharge. Methods: This was a prospective
randomized study involving 90 smokers hospitalized in a university hospital. We collected
data related to sociodemographic characteristics, reasons for admission, smokingrelated diseases, smoking history, the degree of nicotine dependence (ND), and the level
of craving. Patients were divided into two treatment groups: brief intervention (BrInter,
n = 45); and intensive intervention with presentation of an educational video (InInterV,
n=45). To assess relapse, all patients were assessed by telephone interview in the ﬁrst,
third, and sixth months after discharge. Abstinence was conﬁrmed by measurement
of exhaled carbon monoxide (eCO). Results: Of the 90 patients evaluated, 55 (61.1%)
were male. The mean age was 51.1 ± 12.2 years. The degree of ND was elevated in
39 (43.4%), and withdrawal symptoms were present in 53 (58.9%). The mean eCO
at baseline was 4.8 ± 4.5 ppm. The eCO correlated positively with the degree of ND
(r = 0.244; p = 0.02) and negatively with the number of smoke-free days (r = −0.284;
p = 0.006). There were no differences between the groups in terms of the variables
related to socioeconomic status, smoking history, or hospitalization. Of the 81 patients
evaluated at 6 months, 33 (40.7%) remained abstinent (9 and 24 BrInter and InInterV
group patients, respectively; p = 0.001), and 48 (59.3%) had relapsed (31 and 17 BrInter
and InInterV group patients, respectively; p= 0.001). Moderate or intense craving was
a signiﬁcant independent risk factor for relapse, with a relative risk of 4.0 (95% CI: 1.510.7; p < 0.00001). Conclusions: The inclusion of an educational video proved effective
in reducing relapse rates. Craving is a signiﬁcant risk factor for relapse.
Keywords: Smoking cessation; Tobacco use disorder; Inpatients; Hospitalization.

INTRODUCTION
Tobacco-related diseases constitute one of the main
causes of hospital admission.(1-3) When smoking patients
are hospitalized, it is recommended that they be given
counseling and treatment for nicotine dependence,
during hospitalization and for at least four weeks
after discharge. (4) However, very few hospitals treat
nicotine-dependent patients during hospitalization.
Due to smoking restrictions on hospital premises, such
patients feel forced to quit smoking regardless of their
level of motivation to do so. Therefore, hospitalization
provides a unique opportunity to approach those patients
who wish to quit smoking.(5) Various studies(3,6-8) have
shown that, despite the fact that smoking is not allowed
in hospitals, 25% of nicotine-dependent patients smoke
during hospitalization; 55% of smoking patients report
withdrawal symptoms during hospitalization; only 6%
of such patients receive nicotine replacement therapy
(NRT); and 63% of patients receiving NRT relapse during
the ﬁrst week after hospital discharge (45% relapsing
on the ﬁrst day).

Data suggest that 50% of smokers stop smoking
without assistance immediately after a cardiovascular
event that results in hospitalization. However, the smoking
relapse rate after hospitalization for a cardiovascular
event is 50%. The occurrence of withdrawal symptoms
immediately after discharge and of depressive symptoms
3-6 months later are the main factors related to smoking
relapse after hospitalization.
Many types of resources are used for outpatient
smoking cessation treatment, including self-help
materials, counseling, cognitive behavioral therapy, and
pharmacological treatment.(9) Nevertheless, there are few
data available about intra-hospital smoking cessation
therapy. According to a recent meta-analysis,(10) smoking
cessation intervention during hospitalization must be
intensive to be effective. The objective of this study
was to compare two cognitive behavioral therapy-based
interventions for smoking cessation in hospitalized patients,
in terms of their effectiveness, and to evaluate the factors
associated with relapse after discharge. A secondary
objective was to evaluate the effectiveness of a video
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counseling intervention, which was tested because it
is feasible, requiring fewer resources, and if effective
would be a useful tool at every kind of hospital, even
when specialists are not available.
METHODS
This was a randomized prospective study involving
smokers hospitalized between January and December of
2016 on the medical or surgical ward of Antônio Pedro
University Hospital, a 232-bed teaching community
hospital located in the city of Niterói, Brazil. For the
purposes of this study, we excluded a total of 108 of
those beds in the departments of obstetrics, neonatal
care, and pediatrics, as well as in the nursery, adult
ICU, and emergency room.
To be eligible for the study, subjects had to be current
cigarette smokers; between 18 and 80 years of age;
and motivated to remain abstinent from smoking
after hospital discharge. Individuals who had smoked
regularly (at least one cigarette per day) for at least 30
days before hospitalization, were classiﬁed as current
smokers.(11) Prospective subjects were excluded if they
were receiving end-of-life care, were clinically unstable,
had cognitive or memory deﬁcits, had a psychiatric
disorder, or were pregnant.
Patients were enrolled within the ﬁrst 48 h after hospital
admission, at which time an interviewer collected data
related to sociodemographic characteristics, medical
history, smoking history, intention to stop smoking
during hospitalization/after discharge, and nicotine
withdrawal symptoms. The level of nicotine dependence
was assessed with the Fagerström Test for Nicotine
Dependence (FTND).(12) To assess the level of nicotine
craving, we used the Brief Questionnaire of Smoking
Urges (QSU-brief),(13) whereas we assessed the use/
abuse of alcohol with the Cut down, Annoyed, Guilty,
and Eye-opener questionnaire.(14) Patient records were
further evaluated in order to conﬁrm and complement
the data.

Interventions
We calculated that a sample of 90 subjects would
be required in order to achieve sufﬁcient statistical
power to identify differences between two groups.
Therefore, 90 inpatients were randomly assigned to
one of two treatment groups: the brief intervention
(BrInter) group (n = 45) and the intensive intervention
with an educational video (InInterV) group (n = 45).

BrInter group
Patients in the BrInter group received counseling on
the dangers of smoking and the beneﬁts of quitting
in an ordinary session lasting 10 min. No audiovisual
resources were used, nor was any pharmacological
intervention proposed.

InInterV group
The intensive cognitive behavioral therapy-based
intervention was performed by a researcher who had
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previously been trained in smoking cessation treatment
at the Brazilian National Cancer Institute. Patients
assigned to the InInterV group were counseled in a
session that lasted approximately 40 min, comprising
a 10-min oral intervention and a 30-min educational
video presentation. In that session, the counselor
reviewed the dangers of smoking and the beneﬁts of
quitting; assessed the knowledge and beliefs of the
participant, as well as the potential barriers to smoking
cessation; explained the mechanisms of nicotine
dependence and the symptoms of withdrawal; presented
counter-arguments to belief barriers; and discussed
behavioral self-management strategies to counter
relapse triggers. No pharmacological intervention
was proposed. A team of researchers, composed of a
cardiologist, a pulmonologist, and a psychiatrist created
the intellectual content and produced the video. The
video presentation was performed with a notebook
computer installed at the bedside. This video will be
made available upon request.

Follow up
All participants were contacted by telephone at 1,
3, and 6 months after discharge from the hospital.
During hospitalization and at 6 months after discharge,
smoking status was assessed and self-reported
abstinence was biochemically validated by measuring
exhaled carbon monoxide (eCO) with a portable breath
analyzer (Micro CO; Micro Medical Ltd, Rochester, UK).
Values of eCO over 6 ppm were considered indicative
of recent smoking.(15)
In the telephone interviews conducted at 6 months
after discharge, additional data were obtained. Patients
were asked about possible improvements in their lives
after smoking cessation, such as those related to
respiratory symptoms, family relationships, physical
activities, and ﬁnancial well-being. They were also
invited to schedule an appointment at our hospital
within the next seven days, in order to submit to
eCO evaluation.
For patients who were unable to come to the hospital,
the eCO measurement was performed in the home.
Patients who could not be contacted after at least
two telephone calls were considered lost to follow-up.
Participants who had relapsed were encouraged to
undergo outpatient treatment at our institution.

Statistical analysis
The sample size (n = 90) was calculated according to
the expected prevalence of smoking among hospitalized
patients. That calculation was based on data collected
in a previous study conducted by our group, in which
that prevalence was found to be 13%.(16)
Continuous variables are expressed as mean and
standard deviation or as median where appropriate.
Categorical variables are expressed as absolute and
relative frequencies. To compare the two groups,
the Mann-Whitney U test was used for continuous
variables, whereas the chi-square test and Fisher’s
exact test were used for categorical variables. Logistic
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regression analysis was used in order to identify
independent predictors of relapse. The Kaplan-Meier
method and log-rank tests were used in order to
identify event-free patients. An event was deﬁned as
any relapse after the initial intervention. The strength
of the associations between continuous variables was
determined with Spearman’s correlation coefﬁcient. To
evaluate the distribution of the data collected, we used
the Kolmogorov-Smirnov test. For variables that did
not present a normal distribution, due to dispersion,
we used nonparametric methods of analysis. A level of
signiﬁcance of 5% was adopted. All statistical analyses
were performed with the Statistical Analysis System,
version 6.11 (SAS Institute Inc., Cary, NC, USA) and
the IBM SPSS Statistics software package, version
18.0 (IBM Corporation, Armonk, NY, USA).
The study was approved by the Research Ethics
Committee of Fluminense Federal University School
of Medicine (Reference no. 0008.0.258.000-10). All
participating patients gave written informed consent.
RESULTS
Of the 90 hospitalized smokers evaluated, 55
(61.1%) were male; 47 (52.2%) were unmarried; only
30 (32.3%) had graduated high school; 65 (72.2%)
earned less than minimum wage; 47 (52.2%) were
hospitalized on medical wards; and 43 (47.8%) were
hospitalized on surgical wards. The mean age of the
patients was 51 ± 12.2 years (range, 20-72 years).
The reasons for admission were as follows: cancer (in
23.3%); cardiovascular diseases (in 21.1%), primarily
coronary artery disease; respiratory diseases (in
14.4%); and osteoarticular diseases (in 13.4%). There
were no signiﬁcant differences between the groups in
terms of the reasons for admission.
The most prevalent smoking-related diseases prior
to the hospitalization were hypertension (in 51.1%),
gastritis (in 33.3%), COPD (in 28.8%), and diabetes
mellitus (in 26.6%). Of the 35 female smokers, 14
(40%) reported having had at least one miscarriage.
Of the 90 patients evaluated, 16 (17.8%) reported
dependence on alcohol and 19 (21.1%) reported
dependence on one or more other drugs. Seventy-eight
(86.7%) reported having a sedentary lifestyle.
Among the patients evaluated, the mean number of
cigarettes smoked daily was 20.7 ± 13.1, the mean
time since taking up the smoking habit was 34.8 ±
13.5 years, the mean smoking history was 38.8 ± 31.4
pack-years, and the mean age at smoking initiation was
15.9 ± 5.4 years. In addition, the degree of nicotine
dependence was classiﬁed as high or very high in 40
(43.4%) of the patients and 58 (64.5%) had already
attempted to quit smoking at least once. Patients gave
the following reasons for remaining abstinent after
hospital discharge: health concerns (in 85 patients);
family related concerns (in 13); ﬁnancial problems (in
8); aesthetic concerns (in 3); improvement in their
quality of life (in 2); social acceptance (in 2); improved
personal hygiene (in 2); and religious concerns (in 1).

All patients reported needing help to remain abstinent.
During hospitalization, 53 (58.9%) of the 90 patients
reported at least one nicotine-withdrawal symptom
and presented at least a minimum or a light degree
of craving according to the QSU-brief. The mean eCO
in the initial evaluation was 4.8 ± 4.5 ppm, which
correlated positively with the FTND score (r = 0.244;
p = 0.020) and negatively with smoke-free days at
enrollment (r = −0.284; p = 0.006).
Of the 90 patients evaluated, 9 were excluded from
the 6-month assessment: due to death, in 5 (3 BrInter
group patients and 2 InInterV group patients); and
due to loss to follow-up, in 4 (2 BrInter group patients
and 2 InInterV group patients). Therefore, a total of 81
patients were evaluated at 6 months after discharge.
No signiﬁcant difference was observed between the
two groups in terms of demographic characteristics,
socioeconomic variables, or smoking history (Tables
1 and 2).
At 6 months of follow-up, the estimated overall
abstinence rate was 40.7%, 9 and 24 patients in the
BrInter and InInterV groups, respectively, having
remained abstinent from smoking, whereas the
estimated overall relapse rate was 59.3%, 31 and 17
patients in the BrInter and InInterV groups, respectively,
having relapsed. The mean eCO at 6 months was 0.7
± 0.6 ppm (range, 0-2 ppm). As can be seen in Figure
1, there were fewer cases of relapse in the InInterV
group than in the BrInter group.
Of the 48 patients who relapsed, 38 (79.1%)
had resumed smoking within the ﬁrst month after
discharge—27 within the ﬁrst week (15 on the ﬁrst
day); 8 (16.6%) had resumed smoking between the
ﬁrst and third month; and 2 (4.1%) had resumed
smoking between the fourth and sixth month. As
shown in Figure 2, there was a signiﬁcant difference
between the BrInter and InInterV groups in terms of
the event-free curve (p = 0.002), the InInterV group
presenting a higher event-free rate. The mean time to
relapse was approximately 24 days. The main reason for
relapse, reported by 37 patients (77.0%), was craving.
In the comparison between the patients who had
relapsed by 6 months after discharge and those who
had not (Figure 3), the former presented signiﬁcantly
higher QSU-brief scores (p = 0.001). The differences
between the relapsing and abstinent patients were not
signiﬁcant for any of the other variables evaluated:
the condition that prompted admission (p = 0.75);
alcohol dependence (p = 0.31); drug dependence (p
= 0.47); and a sedentary lifestyle (p = 0.59).
There was a signiﬁcant positive correlation between
the FTND score and the QSU-brief score (r = 0.209;
p = 0.048), whereas there was a signiﬁcant negative
correlation between the number of smoke-free days
and the QSU-brief score (r = −0.353; p = 0.001).
Figure 4 shows the ROC curve for the QSU-brief scores
vis-à-vis relapse. The best QSU-brief cut-off score for
identifying relapse was 20, which had a sensitivity of
66.7% and a speciﬁcity of 72.7%. According to the
J Bras Pneumol. 2018;44(3):195-201
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Table 1. Demographic and socioeconomic characteristics of the patients evaluated, by treatment group.

Variables

Group
BrInter
(n = 45)
n (%)
28 (62.2)
17 (37.8)
54
22 (48.9)
23 (51.1)
31 (68.9)
14 (31.1)
20 (44.4)
14 (31.1)
11 (24.4)
4,300

Male
Female
Median
Married
Unmarried
Catholic
Other
< 9 years
9-11 years
≥ 12 years
(US$/year)

Gender
Age (years)
Marital status
Religion
Schooling
Income

p*
InInterV
(n = 45)
n (%)
27 (60.0)
18 (40.0)
54
21 (46.7)
24 (53.3)
28 (62.2)
17 (37.8)
20 (44.4)
7 (15.6)
18 (40.0)
4,300

0.83
0.47
0.83
0.51
0.13
0.16

BrInter: brief intervention; and InInterV: intensive intervention with an educational video. *Mann-Whitney test.
Table 2. Smoking variables among the patients evaluated, by treatment group.a

Variables

Group
BrInter
(n = 45)
16.0 ± 5.5
33.7 ± 13.8
21.2 ± 12.1
30
1
5.2 ± 2.0
5.4 ± 5.4

Age at smoking initiation (years)
Time since smoking initiation (years)
Cigarettes smoked/day
Smoking history (pack-years)
Smoking cessation attempts
FTND score
Initial eCO (ppm)

p*
InInterV
(n = 45)
15.8 ± 5.4
35.9 ± 13.3
20.2 ± 14.2
34
1
5.1 ± 2.6
4.3 ± 3.4

0.73
0.48
0.61
0.99
0.98
0.91
0.65

BrInter: brief intervention; InInterV: intensive intervention with an educational video; FTND: Fagerström Test for
Nicotine Dependence; and eCO: exhaled carbon monoxide. aValues expressed as mean ± SD or median. *MannWhitney test.
Brief intervention
Intensive intervention

80
70
%

1.0

p = 0.001

72.7

64.6

60
50
40

35.4
27.3
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10
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Relapse (n = 48)

Abstinence (n = 33)

Figure 1. Comparison between the groups studied, in
terms of the rates of relapse and abstinence, at 6 months
after discharge from the hospital.

logistic regression, the factors that were independent
predictors of relapse were being in the BrInter group (p
= 0.008) and having moderate or intense cravings (p =
0.034), with relative risks of 3.9 and 3.0, respectively.
Of the 33 patients who had remained abstinent
throughout the 6-month follow-up period, 18 (54.5%)
reported improvement in their respiratory symptoms;
15 (45.4%) reported improvement in their ﬁnancial
situation; 13 (39.3%) reported improvement in their
198
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Cumulative event-free survival

90
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0.4
0.2

Brief intervention
Intensive intervention

0.0

+
0.23

Log rank p = 0.02
0 15 30 45 60 75 90 105 120 135 150 165 180

Time (days)
Figure 2. ROC curves for event-free follow-up, by group.

sense of smell; and 10 (30.3%) reported improvement
in their sense of taste. Only one patient reported having
observed no improvement whatsoever.
DISCUSSION
Every year, millions of smokers are hospitalized for
smoking-related diseases. Those admissions constitute
a window of opportunity for implementing smoking
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cessation programs.(7) Smokers who are hospitalized
are more susceptible to anti-smoking messages for
a number of reasons(17): their frailty; their fear of
complications or death from the disease that prompted
their admission; and the fact that they are forced to
refrain from smoking because of the smoking ban
in hospitals. Few hospitals identify smokers during
hospitalization, and even fewer offer smoking cessation
treatment and follow-up after discharge.(5) In this study,
all hospitalized smokers reported being motivated
to quit smoking for good, although they stated that
they needed help to remain abstinent, supporting the
concept that hospitalization is an opportune time to
initiate smoking cessation treatment.
There have been few epidemiological studies on
in-hospital smoking cessation treatment and its
management. In a previous study conducted by our
group and involving 136 hospitalized patients,(16)
18 (13.2%) of the patients were smokers. Of those
18 patients, 16 (88.9%) experienced withdrawal
symptoms during hospitalization. In the present
study, the prevalence of smoking was lower (8.1%)
and only 53 (58.9%) of the 90 patients experienced
min/mild craving
mod/severe craving
p = 0.004

90
80

75.8

70
%

56.3

60
50

43.8

40
30

24.2

20
10
0

Relapse (n = 48)

Abstinence (n = 33)

Figure 3. Scores on the Brief Questionnaire of Smoking
Urges, by outcome.
1.0

Sensitivity

0.8

0.6

0.4

0.2
Area = 0.71; 95% CI: 0.60 - 0.83
p = 0.001

0.0
0.0

0.2

0.6
0.4
1 - Specificity

0.8

1.0

Figure 4. ROC curve for the Brief Questionnaire of Smoking
Urges score, in relation to relapse.

withdrawal symptoms, minimum or mild craving being
the predominant symptom. Warner et al.(18) did not
observe intense withdrawal symptoms in smokers
hospitalized for elective surgery. The authors suggest
that psychological stress caused by the surgical
procedure reduced withdrawal symptoms. A study
conducted in a hospital in the United States evaluated
650 hospitalized smokers and found a prevalence of
25% of current smoking among inpatients, 55% of the
smokers reporting withdrawal symptoms during their
hospital stay.(19) In smoke-free psychiatric hospitals,
nearly 50% of hospitalized patients are smokers.(20)
Emmons & Goldstein(5) found the prevalence of
smoking to be 16% among 304 patients admitted to a
cardiovascular disease ward. The reported prevalence
of smoking at various hospitals ranges from 12.1%
to 34.0%.(21-23)
Smoking cessation treatment programs for
hospitalized patients have been implemented
worldwide,(24,25) with signiﬁcant variation in the rates
of success. Studies of different intervention techniques
for smoking cessation among hospitalized patients
have produced inconsistent, unreliable results.(25,26) In
a review of several interventional studies of smoking
among hospitalized patients,(17) patient follow-up at 30
days after hospital discharge was found to signiﬁcantly
reduce the relapse rate over the subsequent 6 months.
This indicates the strategic need to monitor patients
after hospital discharge. Hajek et al.(27) evaluated 540
smokers hospitalized after myocardial infarction or for
coronary artery bypass surgery and concluded that a
brief intervention during hospitalization was insufﬁcient
to prevent relapse. Simon et al.(7) demonstrated that
intensive medical advice during hospitalization, together
with use of NRT for 2 months and telephone support
after hospital discharge, increased smoking cessation
in comparison with minimum in-hospital counseling.
Wolfenden et al.(28) showed that hospital intervention
longer than 20 min, followed by at least ﬁve telephone
calls after discharge, for a minimum of 3 months, is
effective to increase smoking cessation rates. In two
systematic reviews of studies of smoking cessation
interventions in hospitalized patients—published
in 2003 and 2007, involving 17 and 33 trials,
respectively(29,30)—the authors concluded that intensive
behavioral interventions that begin during a hospital
stay and extend for at least 30 days after discharge
increase smoking cessation rates. Such interventions
are effective regardless of the diagnosis at admission.
Brief interventions have not been shown to provide
signiﬁcant beneﬁts from a statistical point of view.
Similar results were obtained in smokers admitted
to the hospital because of cardiovascular disease. In
that subgroup, intensive intervention with support
after discharge increased the smoking cessation
rate, no such increase being observed after a brief
intervention.(19) An updated review, involving 50 trials
and published in 2012,(10) conﬁrmed those ﬁndings and
showed that smoking cessation rates were signiﬁcantly
higher after intensive counseling plus NRT than after
J Bras Pneumol. 2018;44(3):195-201
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counseling alone, although there is insufﬁcient evidence
to conclude that adding bupropion or varenicline to
intensive counseling results in cessation rates that are
higher than those achieved with counseling alone. In
the present study, the use of an intensive approach
with an educational video presentation followed by
telephone contact was found to be superior to the brief
intervention regarding the relapse rate at 6 months
of follow-up.
Relapse is a common event among former smokers.
Seventy-ﬁve percent of abstinent individuals relapse
within the ﬁrst 12 months, most relapsing within the
ﬁrst 6 months, regardless of the nature of the initial
intervention.(31,32) In our study, 48 (59.3%) of the
81 smokers evaluated at 6 months after discharge
had relapsed. Of those 48 patients, 38 (79.1%)
resumed smoking within the ﬁrst month after hospital
discharge, the relapse rate progressively decreasing
over time, similar to what has been reported in other
trials.(32,33) Hawkins et al.(33) showed that the relapse
rate decreases in direct proportion to the duration of
abstinence, as was also shown by Hughes et al.(34) in
a meta-analysis of smoking relapse after 12 months
of abstinence. These data demonstrate the need for
greater support during the ﬁrst months of smoking
abstinence. Goodman et al.(35) reviewed the history of

smoking cessation during hospitalization in a smoke-free
hospital and showed that only 7% of patients remained
abstinent from smoking at 6 months after discharge.
Among the patients who relapsed in that study, 45%
did so on the ﬁrst day after discharge.
The potential predictors of smoking relapse vary
among treatment centers. In the present study, only
the degree of craving was found to be an independent
predictor of relapse, which differs from the ﬁndings of
previous studies.(33,36-38)
Knowledge of long-term abstinence rates after hospital
discharge is extremely important for evaluating the
effectiveness of inpatient treatments. In the present
study, the abstinence rate among the patients evaluated
at 6 months after discharge was 40.7%, higher than
that reported in the literature.(31-33)
Here, we have presented a cognitive behavioral
therapy-based technique that is easily accessible and
inexpensive. This intervention, which can be applied
by doctors and other health professionals, proved
to be effective in reducing long-term relapse rates.
Because craving at admission was the main predictor
of relapse, the technique could be complemented with
medication (NRT, bupropion, or varenicline) or treatment
for the comorbid psychiatric disorders emerging with
abstinence, on an individual and selective basis.
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