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Abstract

This study focuses on the predictability of two alternative questionnaires for nicotine dependence, i.e.,
the Fagerstrom Tolerance Questionnaire (FTQ) and the Tobacco Dependence Screener (TDS), each of
which represents a different aspect of dependence, among patients with coronary heart disease (CHD).
Twenty-nine male inpatients that had been newly diagnosed as CHD were followed up for 30 weeks after
hospital discharge. The baseline information included age, number of cigarettes per day, years of smoking,
disease type (angina pectoris [AP] or acute myocardial infarction [AMI]), whether they had received a
briefing on smoking cessation, the FTQ, and the TDS. At 30 weeks after hospital discharge, 19 (66%) were
abstainers. The group with a high TDS score (of 6 or greater) was significantly less likely to quit smoking
than the group with a low TDS score (p=0.046). The FTQ score was not significantly different between the
abstainers and non-abstainers. The subjects with AP were significantly less likely to quit smoking than those
with AMI (p=0.021). Multiple logistic regression analysis showed that belonging to the high-TDS group and
being diagnosed as AP were significantly associated with failure in smoking cessation (p<0.05). The present
study suggests that the TDS may have higher predictability than the FTQ concerning smoking cessation
among CHD inpatients.
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Introduction

Smoking cessation is beneficial, even for patients with coro-
nary heart disease (CHD) (1-5). Patients with angina pectoris
(AP) who smoke have a greater risk of later CHD events or death
than those who do not smoke (6-8). A recent meta-analysis
concluded that smoking cessation among patients who have had a
myocardial infarction (MI) results in a significant decrease in
mortality (9). However, only approximately 1/3 to 1/2 of smokers
who have experienced an MI subsequently reduced their tobacco
intake or quit smoking (10).

Nicotine dependence is a great factor preventing smoking
cessation. Several questionnaires have been developed to measure
nicotine dependence. The Fagerstrom Tolerance Questionnaire
(FTQ) was originally developed to measure the degree of the
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physiological aspects of nicotine dependence, such as cardiovas-
cular reactions after smoking cessation (11, 12). The FTQ is now
widely used for participants of smoking cessation therapy
programs. Fagerstrom and Schneider (13) suggested in their
review that the FTQ was a good predictor of outcome in a smoking
cessation trial without nicotine-substitution therapy. However,
only a few studies have been conducted to test the predictive
ability of the FTQ among CHD patients, and the findings are
conflicting. Jerome et al. (14) reported that MI patients with lower
FTQ scores were more likely to have remained abstinent at a 6-
month follow-up than those with high FTQ scores. On the other
hand, Dornelas et al. (15) reported that there was no significant
relation between the FTQ score and smoking cessation among
acute MI (AMI) patients. It should be further examined whether
the FTQ is useful to predict successful smoking cessation.
Tobacco dependence may be a multi-dimensional contract
including psychological and behavioral aspects of dependence on
smoking or nicotine itself as well as physiological ones (16). This
is partly supported by the poor concordance between the FTQ and
nicotine dependence defined in the Diagnostic and Statistical
Manual of Mental Disorders, third edition (DSM-III) (17, 18).
While the FTQ is supposed to mainly measure the physiological
aspects of nicotine dependence, psychological (i.e., feeling of
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dependence) and behavioral aspects (e.g., continuing smoking
despite severe illness) are included in nicotine or tobacco depen-
dence in standardized psychiatric diagnoses, as in the Diagnostic
and Statistical Manual of Mental Disorders, third edition revised
and fourth edition (DSM-III-R and DSM-IV) (19, 20), and the
International Classification of Diseases, 10" revision (ICD-10)
(21). The Tobacco Dependence Screener (TDS) was developed to
measure the psychological and behavioral aspects of nicotine
dependence according to the DSM-III-R, DSM-IV, and ICD-10
(22). Although it has been reported that the TDS predicts smoking
cessation to some extent (22), to date no study has addressed the
predictive ability of the TDS among patients with CHD.

A randomized controlled trial study was conducted for smok-
ers among CHD inpatients to determine the effect of a briefing as
an intervention on smoking cessation after hospital discharge. We
conducted a secondary analysis of the data to test whether the FTQ
and the TDS had a different degree of predictability for smoking
cessation among CHD patients. The primary aim of this study was
to compare the association of the FTQ and the TDS with smoking
cessation, controlling for the effect of the intervention (i.e., brief-
ing). We also briefly describe the effect of the briefing on smoking
cessation among CHD patients, relating it to the predictability of
the FTQ and the TDS.

Subjects and Methods

Subjects

The subjects were 29 male inpatients who were current
smokers and were admitted into a general hospital in Japan with a
new diagnosis of AP or AMI between August, 1999 and June,
2000. Informed consent was obtained from all subjects. Of the 29
subjects, 14 had diseases diagnosed as AP; the remaining 15 had
diseases diagnosed as AMI. Baseline information on smoking
behavior and nicotine dependence was collected from them from
two to seven days after admission. The subjects were then
randomly assigned to an intervention group (n=11) or a control
group (n=18). The assignment was based on the last digit of the
subject’s home phone number: even numbers were assigned to the
intervention group, while odd numbers were assigned to the
control group. It could be chance that the sample size was dispro-
portionate between these two groups. The intervention group
members were briefed on smoking cessation at bedside for 5 to 10
minutes by one of the authors (AO). The briefing included the
following topics: smoking as a risk factor; benefits of smoking
cessation; and coping with withdrawal symptoms. Control group
members did not receive the briefing. At 30 weeks after hospital
discharge, the subjects were interviewed by telephone to find out
whether they were still not smoking. None of the 29 subjects had
dropped out.

Measures

The subjects were interviewed at bedside to collect the
following baseline information after admission: age, number of
cigarettes per day, years of smoking, the FTQ (11), and the TDS
(22) (Table 1). The FTQ is an eight-item questionnaire for nicotine
dependence. The FTQ yields a score ranging from 0 to 11, with a
greater score indicating a heavier dependency. The subjects were
divided into two groups: a low-FTQ group (6 or less) and a high-
TDS group (7 or greater) (13, 23). The TDS consisted of 10 yes-no
questions and was scored according to the number of affirmative
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Table 1 Demographic and smoking-related characteristics at base-
line of subjects in this study*

. All subjects  Intervention grou Control grou
Variables (n:2J9) (n=1 l)g P (n=1§) P
Age 66.3 65.8 66.7

9.3) 9.7) 9.4)
Number of cigarettes 30.2 30.9 29.7
per day (15.6) (13.9) (16.9)
Years of smoking 443 42.7 453

(10.3) (12.1) 9.2)
Fagerstrom Tolerance 6.2 6.2 6.2
Questionnaire (FTQ) (1.4) (1.2) (1.5)
Tobacco Dependence 5.1 5.6 4.8
Screener (TDS) (2.2) 2.2) (2.1)

* Figures are presented as means (S.D.). There was no significant difference
in any variable between the intervention group and the control group (p>0.05).

answers. A TDS score of 6 or greater indicates nicotine/tobacco
dependence according to the ICD-10 diagnosis, with a sensitivity
of 95% and a specificity of 81% (22). The subjects were also
dichotomized into a low-TDS group (5 or less) and a high-TDS
group (6 or greater) by using the cut-off point. In response to ques-
tions on smoking history and nicotine dependence, the subjects
were asked to recall their behavior or experience before having
their first heart attack.

Based on their responses to telephone interviews at 30 weeks
after hospital discharge, the subjects were considered to be
abstainers if they had not relapsed into smoking and non-abstainers
if they had.

Statistical analysis

Student’s t test was used to compare the average age, number
of cigarettes per day, years of smoking, FTQ score, and TDS score
between the abstainers and the non-abstainers at 30 weeks after
discharge. Fisher’s exact test was used to investigate the relation
that smoking cessation had with the type of disease (AP or AMI),
the briefing on smoking cessation (whether they had received it),
the FTQ group (6 or less/7 or greater), and the TDS group (5 or
less/6 or greater). When necessary, the t test was modified for
unequal variances. Finally, multiple logistic regression analysis
was performed controlling for covariates. A significant level of
0.05 was used for all statistical tests, and two-tailed tests were
applied. SPSS 10.0 for Windows was used for the statistical calcu-
lations (24).

Results

Of the 29 subjects, 19 (66%) were abstainers at 30 weeks
after hospital discharge. The average TDS score was significantly
lower in the abstainers than in the non-abstainers (Table 2). There
was no significant difference in the FTQ score between these two
groups. The subjects with AP were significantly less likely to quit
smoking than those with AMI (Table 3). The group with a high
TDS score (of 6 or greater) was significantly less likely to quit
smoking than the group with a low TDS score. No significant
difference in smoking status was observed between the high- and
low-FTQ groups. The briefing was not significantly associated
with smoking cessation.

The results of multiple logistic regression analysis indicated
that the high-TDS group was significantly more likely to fail in
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Table 2 Comparison of demographic characteristics by smoking
status at 30 weeks after hospital discharge

Baseline information Abstainers Non-abstainers  p value*
Mean (S.D.) Mean (S.D.)

Age 66.6 (10.8) 66.6 (6.2) 0.917

Number of cigarettes per day 32.6 (18.1) 25.5(8.3) 0.158

Years of smoking 43.7 (10.8) 44,7 (10.3) 0.811

FTQ 6.2(1.2) 6.3 (1.7) 0.796

TDS 4.4(2.2) 6.5(1.3) 0.009

* Tested by t-test. When necessary, the t-test was modified for unequal
variances.

Table 3 Smoking cessation at 30 weeks after hospital discharge by
disease type, briefing or lack thereof, and TDS group among
inpatients with coronary heart attacks

Number of

n abstainers P value*
Disease type:
Angina pectoris (AP) 14 6 0.021
Acute myocardial infarction (AMI) 15 13
Briefing:
Intervention 11 8 0.694
Control 18 11
FTQ score:
Low (6 or less) 17 7 0.449
High (7 or greater) 12 3
TDS score:
Low (5 or less) 17 14 0.046
High (6 or greater) 12 5

* Tested by Fisher’s exact test

Table 4 Odds ratio, 95% confidence interval (CI), and p-value esti-
mated by multiple logistic regression analysis of failure in smoking
cessation at 30 weeks after hospital discharge

Variables Odds ratio (95% CI) Significance
TDS score (6 or greater)* 15.8 (1.3-191) p=0.030
Disease type** 15.1 (1.3-182) p=0.033
Briefing*** 0.6 (0.1-6.4) p=0.654

* A group with TDS scores of 6 or greater was coded as 1, 5 or less as 0.
** Coded as AP=1, MI=0.
*** Coded as intervention group=1, control group=0.

smoking cessation after controlling for disease type and whether
they had received a briefing (Table 4). Being diagnosed as having
AP was also significantly associated with failure in smoking
cessation. The briefing was associated with a slightly lower risk of
failure in smoking cessation, but not significantly. Being in the
high-TDS group and being diagnosed as having AP were signifi-
cantly associated with failure in smoking cessation, even after
controlling for the number of cigarettes per day and the years of
smoking, in addition to these covariates, although the odds ratios
and 95% confidence intervals (95% Cls) were very large (p<0.05,
data not shown).

These results were similar between the intervention and
control groups.

Discussion

The present study showed the predictability of the TDS for
smoking cessation after discharge among inpatients with CHD.
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The FTQ did not predict smoking cessation in this study. The
lower predictability of the FTQ is concordant with a previous
report by Dornelas and coworkers (15). It appears that the FTQ
has a lower predictability for smoking cessation among CHD
patients than it does among participants in a smoking cessation
therapy (13). However, the previous study did not focus on the
reasons behind this lower predictability (15). The FTQ originally
intended to measure the degree of physiological changes immedi-
ately after smoking cessation (11), which may better predict the
difficulties faced by smokers shortly after quitting. CHD patients
were usually not allowed to smoke for at least several days after
hospital admission, in particular, while they were in the coronary
care unit (CCU). If they were not in a CCU, the medical staff
closely watched them so that they did not smoke. Thus, they were
forced to refrain from smoking even if they experienced the with-
drawal symptoms that may occur within the first several days after
smoking cessation. This may have resulted in the lower predict-
ability of the FTQ among CHD patients. Another possibility is
that, having survived a heart attack, CHD patients may be highly
motivated to stop smoking, and, among those who are highly
motivated, the physiological aspect of nicotine dependence is not a
strong barrier to smoking cessation.

On the other hand, in the present study, the TDS significantly
predicted successful smoking cessation among CHD patients. The
TDS was initially developed to screen cases with nicotine depen-
dence according to the DSM-III-R, DSM-IV, and ICD-10. Thus,
the TDS is regarded as a measure of the psychological and behav-
ioral aspects of nicotine dependence (22). Such psychological and
behavioral aspects of the dependence may be more important to
predict successful smoking cessation among CHD patients.
Psychological aspects, such as feeling dependent on tobacco, may
be a better predictor than physiological dependence among CHD
patients who experienced withdrawal symptoms during their stay
in a CCU. Dependent behavioral patterns assessed by the TDS,
such as the continuance of smoking despite severe illness and the
knowledge that smoking will antagonize the disease, may be better
indicators for predicting the ability to quit smoking. These may be
the reasons for the present finding that the TDS is a better predictor
than the FTQ.

In practice, the findings of the present study suggest that the
measure of nicotine dependence depends on the characteristics of
the subjects; in other words, the FTQ may not cover all aspects of
smoking behavior. In a smoking cessation support program, a
suitable questionnaire of nicotine dependence should be chosen
carefully according to the characteristics of the patients and the
medical care that they are receiving. Based on the present find-
ings, the TDS is recommended as the best predictor of a CHD
patient’s ability to quit smoking. However, our estimation of the
predictability of the FTQ and the TDS may not be stable because
of the small sample size in the present study: we might have
underestimated the predictability of the FTQ. It is necessary to
confirm the difference in predicting smoking cessation between
the FTQ and the TDS with a greater number of subjects. More-
over, there are only a few studies focusing on the likelihood that
the FTQ and the TDS can predict the ability of CHD patients to
quit smoking. Therefore, future research will be needed to repli-
cate the present findings and reach a conclusion about the differ-
ential predictability of these two measurements.

Tobacco dependence is a complex construct, including physi-
ological, psychological, and behavioral aspects (16). The observed
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differential predictability of the FTQ and the TDS suggests that
these two questionnaires measure different dimensions of nicotine
dependence. Breslau and Johnson (25) also reported that nicotine
dependence, according to the DSM-III-R, was a better predictor of
the depression that is associated with smoking cessation than the
Fagerstrom Test for Nicotine Dependence (FTND) (26), which is a
revised version of the FTQ. These findings, together with those of
the present study, suggest that nicotine dependence may have two
dimensions, or possibly more, each with a different underlying
mechanism. Further studies are required to clarify the nature of
these components of nicotine dependence measured by the FTQ
and the TDS. It may also be useful to develop a comprehensive
questionnaire for measuring several aspects of nicotine depen-
dence.

In the present study, AP patients were more likely to smoke
again than AMI patients. This agrees with the previous findings
that AMI patients quit smoking more frequently than AP patients
(27). Patients with unstable angina, which was recently regarded
as an acute coronary syndrome, also showed a significant increase
in the re-smoking rate (28). A possible reason is that symptoms
are more severe in patients with AMI than in those with AP. AMI
patients sometimes have dyspnea, unconsciousness, and other
severe symptoms and signs that AP patients seldom have. Smok-
ing cessation was strongly associated with the severity of symp-
toms (27, 29-32). The severity of the symptoms associated with
AMI might serve as a stronger motivator to quit smoking.

The briefing was associated with a lower risk of failure in
smoking cessation, but this association was not significant. The
large range of 95% CI implies that the effects of the briefing may
vary greatly among the subjects. A short briefing with no follow-up
might not have a strong and long-lasting effect. When the subjects
were still in the hospital, they might have been much more inter-
ested in their prognosis and daily life after discharge than in
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