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SUMMARY

Background: Predicting participation in and success of smoking cessation programs in alcohol dependent patients has yielded
heterogeneous results. Moreover, these findings have rarely been based on prospective studies from clinical routine settings.
Identifying predictors in prospective studies could help to tailor interventions that increase participation and success rates of
smoking cessation therapies for these patients at a high risk for alcohol- and smoking-related morbidities and mortalities.

Subjects and methods: During inpatient alcohol dependence treatment, 99 nicotine dependent patients were recruited. 73
patients chose to participate in a voluntary smoking cessation program. Interviews and questionnaires were used at baseline and at
discharge to assess a large set of variables covering smoking and alcohol related factors, general psychopathology, quality of life
and personality traits. Multiple logistic regression models were calculated to predict participation in the smoking cessation program
and smoking abstinence at follow-up three months after discharge.

Results: Participation in the smoking cessation program was predicted by higher stage of change, higher confidence in
abstaining from smoking and lower perceived stress. Successful smoking cessation at follow-up was predicted by higher expectations
of negative physical feelings due to smoking and lower expectations of temptations to smoke at baseline, and by lower number of
daily smoked cigarettes at discharge.

Conclusion: Despite the small sample size, this prospective study gives a first indication of clinically relevant predictors of
participation in and success of a smoking cessation program by exploring many previously reported predictors simultaneously. The

findings and their implications for treatment allocation and optimization are discussed.
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INTRODUCTION

Both smoking and alcohol consumption are amongst
the top 10 preventable factors associated with premature
death and disability adjusted life years lost (World Health
Organization 2009). In alcohol dependent patients, the
prevalence of nicotine dependence (75.2%, Guydish et al.
2016) is significantly higher than in the general popula-
tion (12.8%, Grant et al. 2004), which translates into
higher morbidity and mortality in these comorbid patients
(Bandiera et al. 2015, Hurt et al. 1996). Therefore, smo-
king cessation treatment should be offered to all nicotine
dependent alcohol misusers. Alcohol dependence treat-
ment programs can be regarded as an opportunity to offer
smoking cessation therapy (Jacques et al. 2014, Mueller
et al. 2012), since alcohol dependent smokers seek
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smoking cessation treatment less frequently (Fiore et al.
2008) despite existing motivation to stop smoking
(Prochaska et al. 2004). Reviews (Apollonio et al. 2016,
Prochaska et al. 2004, Thurgood et al. 2016) reported
significantly improved abstinence rates posttreatment in
patients who participated in smoking cessation programs
compared to untreated controls. In previous studies, self-
reported motivation to quit smoking among patients with
other comorbid substance use disorders was predicted by
longer periods of smoking abstinence (Martin et al.
2006), older age, non-caucasian ethnicity, shorter dura-
tion of lifetime-smoking, more previous quit attempts,
fewer depressive symptoms (Joseph et al. 2004), fewer
barriers to quit (e.g. aversive effects of withdrawal,
(Martin et al. 2016) and higher self-efficacy (Martin et al.
2006). However, while self-reported motivation to quit is
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important, observable behavior such as quit attempts and
participation in a smoking cessation program are of
higher clinical relevance. This was predicted by younger
age, smoking related physical problems, thinking that
inpatient detoxification is the best time to quit, fewer
weeks of past smoking abstinence (Seidner et al. 1996),
lower level of severity of nicotine dependence and higher
stage of change (Heffner et al. 2007).

Several other studies investigating predictors of
smoking cessation have identified a broad range of
factors: lower levels of nicotine dependence severity
(Burling & Burling 2003), longer alcohol abstinence
(Kalman et al. 2004) and longer past smoking absti-
nence (Patten et al. 2001) all seemed to predict smoking
cessation success. In addition, system relevant factors
such as health care professionals attitudes, time and
training regarding smoking cessation have been shown
to impair the provision of adequate smoking cessation
treatment (Sheals et al. 2016).

Not surprisingly, a previous review on predictors of
readiness and ability to quit smoking in alcohol misu-
sers found a lack of consistency among reported pre-
dictors (Heffner et al. 2007). The authors conclude that
there is a need for prospective studies to investigate
behavioral rather than intentional changes. When inves-
tigating treatment outcome, these authors suggest to
focus on individual factors that predict smoking cessa-
tion outcomes, especially factors related to alcohol de-
pendence. One such factor may be quality of life
(Frischknecht et al. 2013) which has been shown to be
predictive of cancer treatment outcome (Montazeri 2009),
but has only recently been investigated as a predictor of
treatment success in addiction (Picci et al. 2014).

In a recent study (Pdtz et al. 2017), we evaluated a
concurrent smoking cessation program which was offered
during a three-week inpatient substance dependence
treatment. Patients could opt to participate in the smoking
cessation program which consisted of cognitive beha-
vioral therapy and nicotine replacement therapy. We
found not only a high rate of participation in the smoking
cessation program (32.5% of all admitted smokers), but
also a quit rate of 16.3% at a 3-month follow-up post-
discharge. As expected, patients in the comparison group,
who were not motivated to quit smoking and thus
continued smoking, did not achieve tobacco abstinence
(0%). To optimize treatment allocation, valid and strong
predictors that are easily administered in a clinical routine
setting are needed. In the present study, the subsample of
alcohol dependent patients of Pdtz et al. (2017) was
reanalyzed to determine which of various psychometric
predictors, including quality of life, prospectively predict
both participation in a smoking cessation program that is
implemented alongside routine clinical care and suc-
cessful smoking cessation at a three-month follow-up.
Hereby we aimed to isolate those predictors that will
best explain the variance in these outcomes.

SUBJECTS AND METHODS
Study design

Dependent variables of the study were a) parti-
cipation in the smoking cessation program and b) smo-
king abstinence at 3-month follow-up among partici-
pants of the smoking cessation program. The study
was approved by the ethics committee of the Medical
Faculty Mannheim, Heidelberg University, Germany
(AZ: 2011-220N-MA) and was registered in the
German Clinical Trials Register (www.drks.de;
DRKS00003344).

Sample

Patients (N=99) that fulfilled criteria for both alcohol
and nicotine dependence according to ICD-10 were
recruited from an inpatient alcohol dependence treat-
ment program at the (institution excluded to ensure
double blind review). All participants provided written
informed consent. Recruitment took place within the
first four days of admission to the ward. Patients were
either informed in person by the responsible physician
on the day of admission or during a single group session
regarding smoking and related health consequences that
was obligatory to all admitted smoking patients. The
patients were given an information leaflet on the study
and written informed consent was obtained if parti-
cipants were willing to participate in the study. Patients
could opt between participation in the additional smo-
king cessation program or continuation of alcohol de-
pendence treatment without additional smoking cessa-
tion program. The latter group only provided informa-
tion on all respective measures at the respective time-
points as the treatment group.

The three week alcohol dependence treatment pro-
gram has been shown to result in alcohol abstinence
rates of 20% at 12-month follow-up (Mann et al. 2006).
Additional to detoxification from alcohol, this treatment
consists of several group therapy sessions following
evidence-based psychotherapeutic interventions for
alcohol dependence treatment, such as progressive
muscle relaxation, social competence training, motiva-
tional strategies, occupational therapy, mindfulness and
initiation of self-help group attendance.

Exclusion criteria were a treatment duration of less
than two weeks and limited language or cognitive skills
that prevented written informed consent and completion
of questionnaires. Early after admission, patients were
asked to participate in the study. Patients could opt to
enroll in the additional smoking cessation treatment
(participants, N=73) or not (comparison group, N=26).
Patients in both groups were assessed at three time
points with structured interviews and self-assessment
questionnaires: at baseline after study inclusion within
the first week of admission, at discharge after three
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weeks of alcohol dependence treatment, and at follow-
up 3 months after discharge. In total about 550
questions had to be answered by each patient at
baseline, 459 of them were self report items of the
questionnaires reported below. Author TP assessed the
additional information by interview and handed the
questionnaires to the patients and if necessary helped
with filling out. Patients time needed for the full
assessment of baseline, discharge and follow-up data
summed up to approximately 4 hours.

Participants in the smoking cessation group could
choose between the different evidence-based smoking
cessation treatment options, such as group therapy (once
a week for 60 minutes, applied by certified smoking
cessation trainers) and/or nicotine replacement therapy
(patches, chewing gums, inhalers were provided) and
varenicline. Patients were advised to combine pharma-
cological and psychotherapeutic interventions according
to the guidelines for nicotine dependence treatment
(Batra et al. 2015). In addition, the nurses and doctors of
the ward were available for individual counseling on all
aspects of smoking cessation as requested. Cognitive
behavioral group therapy (CBT) sessions, included
stimulus control strategies, positive and negative re-
inforcement techniques, relapse prevention, and motiva-
tional interventions. Of the intervention group 71%
chose a combination of nicotine replacement therapy
and CBT sessions and 15% chose nicotine replacement
therapy only (for details see (reference excluded to
ensure double blind review).

Measures

Baseline variables

A baseline interview collected information on socio-
economic factors (age, sex, education), as well as on
variables of both alcohol and nicotine consumption: age
at onset of consumption, current daily consumption, num-
ber of previous quit attempts, ICD-10 criteria for sub-
stance dependence. Questionnaires covered additional
nicotine and alcohol related factors, general psycho-
pathology, quality of life (Qol) and personality traits.

Nicotine related questionnaires.: Nicotine dependence
severity and cigarette craving were evaluated using the
Fagerstrom Test for nicotine dependence (FTND, Bleich
et al. 2002) and the Questionnaire for Smoking Urges
(QSU, Miiller et al. 2001), respectively. Self-efficacy to
abstain from smoking was measured using the Self
Efficacy fiir Raucher - German (SER-G, Schumann et
al. 2003). In the SER-G, participants rate both their
temptation and their confidence to resist smoking. To
assess the stage of change in motivation to quit smo-
king, we used the readiness-to-change-questionnaire
(RCQ, Hannover et al. 2001). This questionnaire assesses
the three stages ‘precontemplation’, ‘contemplation’ and
‘action’. In the initial version of this questionnaire the
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fourth stage of ‘maintenance’ was also tried to assess,
however the reliability of this stage was poor in alcohol
dependent patients (Heather & Rollnick 1993), so it was
excluded in the version we used. The Smoking Conse-
quences Questionnaire for Adults SCQ-A (Copeland et
al. 1995) asks the participant to rate their beliefs about
possible consequences of smoking in nine subscales:
‘health risk’, ‘negative social impression’, ‘negative
physical feelings’, ‘taste/sensorimotor manipulation’,
‘boredom reduction’, ‘stimulation/state enhancement’,
‘negative affect reduction’, ‘social facilitation’ and
‘weight control’.

Alcohol related questionnaires: Alcohol dependence
severity and alcohol craving were assessed using the
Alcohol Dependence Scale (ADS, Skinner & Horn
1984) and the Obsessive-Compulsive-Drinking-Scale
(OCDS, Nakovics et al. 2008), respectively. The
Alcohol Abstinence Self-Efficacy Scale (AASE, Bott et
al. 2003) was used to assess both temptation to drink
and confidence to resist drinking.

Questionnaires related to general psychopathology
and quality of life: The Beck Depression Inventory
(BDI-II) was used to assess depressiveness and the
Brief Symptom Inventory (BSI, Franke 2000) was
used to assess the general psychological symptom status
by using the Global Severity Index (GSI). Perception
of distress was assessed with the Perceived Stress
Scale (PSS, Cohen et al. 1983). The WHOQoL-BREF
(Conrad et al. 2009) was used to determine subjective
ratings in four domains of quality of life (physical
health, psychological, social, environmental) and a
global quality of life score.

Personality related instruments: Trait anxiety was
assessed using the State-Trait-Anxiety Inventory (STAI,
Laux et al. 1981). Impulsiveness was assessed with the
Barret Impulsiveness Scale (BIS, Preufl et al. 2003).
‘Harm Avoidance’ (HA), ‘Novelty seeking’ (NS) and
‘Reward dependence’ (RD) traits were estimated from
99 items of the Temperament and Characteristics Inven-
tory (TCI, Cloninger et al. 1994).

Assessment at Discharge after inpatient treatment

Prior to discharge from the clinic, the following infor-
mation was reassessed: number of cigarettes smoked per
day, RCQ, OCDS, BSI, and WHOQoL-BREF.

Follow-up assessment

Follow-up information was assessed by telephone
interview 3 months after discharge from the inpatient
treatment unit. Response rate of participants of the
smoking cessation program was 91.8 %. Participants
were asked about their current smoking status “how
many cigarettes did you smoke per day during the past
seven days?” If patients reported zero cigarettes during
the past seven days, they were classified as “smoking
abstinent”.



Ulrich Frischknecht, Toni Piitz, Iris Reinhard, Christina Dinter, Falk Kiefer & Tillmann Weber: PREDICTING PARTICIPATION IN AND SUCCESS
OF A CONCURRENT SMOKING CESSATION PROGRAM DURING INPATIENT TREATMENT FOR ALCOHOL DEPENDENCE
Medicina Academica Mostariensia, 2021; Vol. 9, No. 1, pp 76-88

Statistics

First we analyzed the complete alcohol dependent
sample at baseline comparing subsequent participants
of the smoking cessation program to those in the com-
parison group, who did not participate in this adjuvant
smoking cessation program, using t-tests, Mann-
Whitney-U tests and chi-square tests. In keeping with
the exploratory nature of the study, we did not apply
correction methods for multiple testing and, therefore,
regard effects as significant at an alpha level of 5%
and as trend level significant at alpha below 10%.
When multiple variables with highly overlapping con-
tent showed significance or trend level significance,
we checked for the effect size and only included the
variable with the largest effect size in the multiple
binary regression analysis.

Following this analysis, all variables that showed
trend level significant differences (p<0.10) were
included in a multiple binary logistic regression to
predict participation using the stepwise forward Wald
method.

This analysis strategy was repeated for the sub-
group of participants of the smoking cessation program
in order to identify predictors of smoking cessation
success at follow-up. Therefore, comparison and pre-
diction analyses were performed using smoking
abstinence at 3-month follow-up (yes vs. no) as the
dependent variable. In order to test variables that were
assessed at discharge, a separate logistic regression
analysis was performed.

All analyses were performed using SPSS Version
21 (IBM 2013).

RESULTS

Baseline group differences and predictors of
participation in smoking cessation program

Statistical analysis of baseline variables at study
inclusion between participants of the smoking
cessation program and the comparison group which
declined smoking cessation intervention are shown in
supplementary table S1. Trend level or significant
differences were found in the following variables (see
table 1): education, readiness to change smoking,
expectations of negative social impressions due to
smoking, expectations of negative physical feelings
due to smoking, expectations of pleasurable taste and
sensorimotor manipulations due to smoking, con-
fidence in abstaining from smoking, onset and duration
of alcohol dependency, craving for alcohol, ex-
pectations of temptation to drink alcohol, confidence
in abstaining from alcohol, depressiveness, general
symptomatology, perceived stress, social domain of
the quality of life instrument, mental domain of the

quality of life instrument, environmental domain of the
quality of life instrument, trait anxiety and harm
avoidance.

Using these variables, multiple binary logistic
regression resulted in a model that identified stage of
change (RCQ, Odds ratio (OR): 7.88, 95% confidence
interval (CI):1.87 - 35.82, p=0.008), confidence in
abstaining from smoking (SER-G Confidence, OR:
1.13, CI: 1.01 —1.27, p=0.037) and perceived stress
(PSS, OR: 0.87, CI: 0.78 —0.97, p=0.009) as pre-
dictors of participation in the smoking cessation
program. The model classified 79.7% of the cases
correctly and explained 40% of the variability
(Nagelkerkes R?>=0.40). This indicates that the odds of
participation increase almost eight fold with each
higher score in the stage of change (RCQ), according
to the transtheoretical model. A one point higher
response in the confidence to abstain from smoking in
the SER-G confidence subscale increased the odds for
participation by 13%. The odds of participation
increased by 15% with each point lower in the rating
of perceived stress measured by the PSS
(1/0R=1/0.87=1.15).

Baseline group differences and predictors of
smoking cessation at 3-month follow-up.

Differences in baseline variables that reached at
least trend level significance between smoking ab-
stinent patients at follow-up who participated in the
smoking cessation program and those participants who
reported any smoking at 3-month follow-up are found
in the expectation of negative social impressions due
to smoking, expectation of health risks due to smo-
king, negative physical feelings due to smoking temp-
tation to smoke, confidence in abstaining from alcohol,
mental domain of the quality of life instrument,
environmental domain of the quality of life instrument,
trait anxiety and reward dependency (see table 2; for
all comparisons see supplementary table S2).

Again, we included all variables that differed
significantly or at least showed trend level differences
into a multiple binary logistic regression analysis. The
resulting model identified expectation of negative
physical feelings due to smoking (SCQA, OR: 1.37,
CI: 1.05 - 1.80, p=0.02) and expectancy of temptation
to smoke (SER-G, OR: 0.81, CI: 0.67 — 0.99, p=0.04)
as predictors of smoking abstinence at 3-month follow-
up. This model classified 90.2% of the cases correctly
and explained 50% of the variability (Nagelkerkes
R?=0.50). This indicates that a one point increase in
SCQA subscale is associated with a 37% increase in
odds for smoking abstinence and that the odds for
smoking abstinence increase by 23% with each point
less in temptation expectancy ratings (1/0.81=1.23).
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Table S1. Baseline differences between participants of an adjuvant smoking cessation treatment and a comparison

group without smoking cessation treatment

Participants of smoking Comparison  Group
cessation program Group comparison
(N:73, Mean, SD) (N:26) p_Value
Socio- Age 44.3 (10.7) 42.2 (9.2) 0.37
demographic Sex 63% male 77% male 0.20
factors Education (0=no education, 5=A-level) 3.5(0.9) 3.7(0.78) 0.07
Smoking related Number of cigarettes per day 24.7 (10.6) 28.4 (13.7) 0.31
factors Age at beginning of smoking 16.8 (4.7) 15.08 (4.4) 0.20
Years of smoking 25.6 (9.9) 25.6 (9.9) 0.96
Pack years 29.4 (18.7) 39.6 (27.1) 0.27
Number of previous quit attempts 2.2 3.5) 2.4(7.5) 0.12
Tobacco dependence severity (Number of ICD criteria) 4.5 (0.8) 4.4 (1.0) 0.50
Fagerstrom Test for Nicotine dependence 6.0 (2.0) 6.7 (2.3) 0.19
Craving for Cigarettes (QSU) 109.5 (31.5) 123.9 (39.1) 0.14
Stage of change RCQ 2.2 (0.5) 1.7 (0.5) 0.013
SCQA-Health risk 33.9 (4.0) 32.6 (43.0) 0.21
SCQA-negative social impression 11.6 (6.8) 83(54) 0.06
SCQA negative physical feelings 11.7 (6.7) 83(54) 0.04
SCQA Taste-sensorimotor manipulation 15.8 (7.3) 19.8 (6.9) 0.04
SCQA-Boredome Reduction 19.3(7.8) 20.0 (7.3) 0.73
SCQA Stimulation 11.8 (6.8) 10.4 (7.6) 0.46
SCQA Negative Affect reduction 26.5 (8.1) 26.0 (11.4) 0.85
SCQA Social facilitation 15.5(7.1) 14.3 (12.2) 0.69
SCQA Weight control 8.8(9.0) 7.0(9.5) 0.45
SER-G-Temptation 36.3 (6.6) 38.1(5.7) 0.27
SER-G Confidence 19.8 (7.3) 15.0 (5.6) 0.01
Alcohol related  Alcohol dependence severity (ADS) 17.3 (7.0) 19.8 (6.9) 0.18
factors Age at onset alcohol dependence 31.7(10.7) 26.0 (10.5) 0.02
Duration of alcohol dependence 12.4 (10.2) 16.7 (9.9) 0.04
Longest drinking abstinence period (Months) 19.6 (38.3) 31.7 (42.7) 0.26*
Alcohol per drinking day (grams) 273.7 (211.0) 284.0 (115.5) 0.32
Number of ICD criteria 5.6 (0.7) 5.7 (0.6) 0.88
OCDS-total 17.8 (8.1) 22.6 (7.6) 0.02
OCDS-Thoughts 7.7 (5.1) 9.6 (5.1) 0.16
OCDS-actions 10.1 (4.5) 13.1 (4.0) 0.01
SOKRATES Ambivalence 11.7 (3.8) 10.7 (4.2) 0.35
SOKRATES Recognition 25.6 (3.6) 26.1 (2.4) 0.56
SOKRATES Taking Steps 29.0 (3.6) 292 (2.2) 0.77
Abstinence self efficacy — Temptation (AASE) 39.9 (17.4) 48.3 (18.5) 0.07
Abstinence self efficacy — confidence (AASE) 45.7(21.2) 359 (17.4) 0.08
General psycho- Depressiveness (BDI) 15.5(10.8) 21.709.7) 0.03
pathology and  Global Severity Index BSI 0.8 (0.6) 1.1 (0.6) 0.09
well-being Perceived Stress Scale (PSS) 21.6 (6.0) 25.9(6.0) 0.008
Global quality of life (WHOQoL-BREF) 41.3 (23.6) 39.5(25.1) 0.77
Physical domain (WHOQoL-BREF) 57.6 (19.2) 55.3 (15.5) 0.63
Mental domain (WHOQoL-BREF) 50.3 (16.9) 42.5(20.5) 0.10
Social domain (WHOQoL-BREF) 53.2(22.7) 38.2(27.0) 0.02
Environmental domain (WHOQoL-BREF) 63.5(16.2) 54.9 (21.6) 0.07
Personality Trait anxiety (STAI) 49.6 (9.5) 54.8 (11.7) 0.05
Impulsiveness (BIS) 64.6 (9.4) 66.5 (10.2) 0.45
Novelty Seeking (TCI) 19.8 (5.6) 21.6 (5.9) 0.23
Harm avoidance (TCI) 19.3 (6.2) 23.4(7.6) 0.02
Reward dependence (TCI) 14.7 (3.5) 14.53.4) 0.84

" regarded as significant according to our more conservative alpha value of 1%; * based on nonparametric Mann-whitney U test;

VaitE- Variable not in the equation of the multiple binary logistic regression model, but was included in the analysis; FTND - Fagerstrom Test
for Nicotine Dependence; QSU - Questionnaire of Smoking Urges; SCQA - Smoking Consequences Questionnaire for Adults;

SER-G - Self-Efficacy for smokers german version; OCDS - Obsessive Compulsive Drinking Scale; SOCRATES - Stages of Change
Readiness and Treatment Eagerness Scale; AASE - Alcohol Abstinence Self-Efficacy Scale; BDI - Beck Depression Inventory;
BSI - Brief Symptom Inventory; WHOQoL-BREF - World Health Organization Quality of Life-Brief instrument; STAI - State-Trait Anxiety
Inventory; BIS - Barratt Impulsiveness Scale; TCI - Temperament and Characteristics Inventory
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Table S2. Baseline differences between successful participants (smoking abstinence at 3-month follow-up) and unsuc-
cessful participants (any smoking at 3-month follow-up) of the smoking cessation program

Smoking abstinent Smoking at 3- Group
at 3-month follow- month follow-up comparison

up (N=9) (N=58)
Mean (SD) Mean (SD) p-value
Socio- Age 40.4 (9.6) 45.1(11.1) 0.24
demographic Sex 77.8% male 60.3% male 0.31
factors Education (0=no education, 5=A-level) 3.6 (0.7) 3.4(0.9) 0.75°
Smoking related Number of cigarettes per day 28.0 (16.9) 23.8(9.5) 0.63°
factors Age at beginning of smoking 16.4 (2.8) 16.7 (4.2) 0.93?
Years of smoking 21.2 (8.7) 26.4 (10.3) 0.13*
Pack years 26.1 (24.7) 29.5(17.3) 0.18*
Number of previous quit attempts 2.4(7.5) 2.3 (3.6) 0.16*
Tobacco dependence severity (Number of ICD criteria) 4.4(1.2) 4.4 (1.0) 4.5 (0.8)
Fagerstrom Test for Nicotine dependence 5.1(2.7) 6.1 (2.0) 0.24
Craving for Cigarettes (QSU) 99.9 (37.1) 112.2 (30.7) 0.34
Stage of change RCQ 2.4(0.5) 2.2(04) 0.29*
SCQA-Health risk 36.0 (0.0) 33.6 (4.1) <0.001*
SCQA-negative social impression 15.9 (4.8) 11.3(7.0) 0.08
SCQA negative physical feelings 17.6 (6.5) 10.7 (6.1) 0.005*
SCQA Taste-sensorimotor manipulation 12.3(9.3) 16.1 (7.0) 0.17
SCQA-Boredome Reduction 20.3 (8.4) 19.6 (7.7) 0.82
SCQA Stimulation 9.0 (6.1) 12.1 (7.0) 0.24
SCQA Negative Affect reduction 23.3(9.8) 27.4 (7.5) 0.17
SCQA Social facilitation 14.1 (7.4) 15.4 (7.0) 0.64
SCQA Weight control 9.8 (10.1) 8.3 (8.6) 0.64
SER-G-Temptation 31.6 (6.7) 36.9 (5.6) 0.02
SER-G Confidence 22.5(6.5) 19.4 (6.9) 0.25
Alcohol related ~ Alcohol dependence severity (ADS) 18.5(8.2) 17.0 (7.1) 0.60
factors Age at onset alcohol dependence 27.9 (8.3) 31.0(11.8) 0.178
Duration of alcohol dependence 12.6 (11.2) 12.2(10.4) 0.96*
Longest drinking abstinence period (Months) 5.7 (8.8) 22.9 (42.0) 0.26*
Alcohol per drinking day (grams) 324.4 (303.5) 259.3 (193.9) 0.83°
Number of ICD criteria 5.8(0.4) 5.6 (0.8) 0.62°
OCDS-total 18.6 (7.5) 17.6 (8.4) 0.75
OCDS-Thoughts 9.2 (4.7) 7.4 (4.9) 0.32
OCDS-actions 9.4 (3.9) 10.2 (4.8) 0.64
SOKRATES Ambivalence 10.8 (3.5) 11.6 (3.9) 0.56
SOKRATES Recognition 26.9 (1.1) 25.3 (4.0) 0.28
SOKRATES Taking Steps 30.5(2.4) 28.5(3.8) 0.16
Abstinence self efficacy — Temptation (AASE) 45.4 (10.4) 38.7 (18.1) 0.34
Abstinence self efficacy — confidence (AASE) 62.6 (14.7) 45.4 (20.3) 0.04
General psycho- Depressiveness (BDI) 12.1(10.3) 16.2 (11.0) 0.34
pathology and  Global Severity Index BSI 0.7 (0.7) 0.8 (0.6) 0.48
well-being Perceived Stress Scale (PSS) 23.0(2.4) 24.7 (6.0) 0.55
Global quality of life (WHOQoL-BREF) 39.1 (24.5) 41.3(24.2) 0.81
Physical domain (WHOQoL-BREF) 66.5 (16.1) 55.3(19.6) 0.13
Mental domain (WHOQoL-BREF) 58.3(10.0) 48.0 (17.8) 0.03
Social domain (WHOQoL-BREF) 57.3 (18.1) 51.4 (24.0) 0.51
Environmental domain (WHOQoL-BREF) 75.0 (11.5) 61.5(15.9) 0.03
Personality Trait anxiety (STAI) 44.0 (7.0) 50.4 (10.0) 0.09
Impulsiveness (BIS) 65.5(14.2) 64.2 (8.7) 0.81
Novelty Seeking (TCI) 22.9 (5.6) 19.3 (5.5) 0.11
Harm avoidance (TCI) 18.4 (5.6) 19.6 (6.5) 0.62
Reward dependence (TCI) 16.9 (4.7) 144 (3.4) 0.07

. regarded as significant according to our more conservative alpha value of 1%; * based on nonparametric Mann-whitney U test;
VaitE yariable not in the equation of the multiple binary logistic regression model, but was included in the analysis; FTND - Fagerstrém Test

for Nicotine Dependence; QSU - Questionnaire of Smoking Urges;

SCQA - Smoking Consequences Questionnaire for Adults;

SER-G - Self-Efficacy for smokers german version; OCDS - Obsessive Compulsive Drinking Scale; SOCRATES - Stages of Change
Readiness and Treatment Eagerness Scale; AASE - Alcohol Abstinence Self-Efficacy Scale; BDI - Beck Depression Inventory;

BSI - Brief Symptom Inventory; WHOQoL-BREF - World Health Organization Quality of Life-Brief instrument; STAI - State-Trait Anxiety
Inventory; BIS - Barratt Impulsiveness Scale; TCI - Temperament and Characteristics Inventory
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Table S3. Differences at discharge from inpatient treatment between successful participants (smoking abstinence at 3-
month follow-up) and unsuccessful participants (any smoking at 3-month follow-up) of the smoking cessation program

Smoking abstinent Smoking at 3- Group
at 3-month follow- month follow-up comparison

up (N=9) (N=57)
Mean (SD) Mean (SD) p-value
Smoking related  Number of cigarettes per day 1.1 (2.3) 8.8(7.5) <0.001*
factors Craving for cigarettes (QSU) 70.1 (10.0) 87.2 (20.0) 0.002
Stage of change RCQ 3.0 (0.0) 2.6 (0.5) 0.14*
Alcohol related ~ OCDS-total 12.3 (8.9) 11.9 (7.8) 0.91
factors OCDS-thoughts 5.1(4.0) 4.6 (3.8) 0.75
OCDS-actions 7.1(5.2) 7.2 (5.1) 0.95
General Global Severity Index (BSI) 0.4 (0.3) 0.6 (0.5) 0.30
psychopathology  Global Quality of life (WHOQoL-BREF) 67.2 (22.1) 54.1(22.9) 0.14
and well being Physical domain (WHOQoL-BREF) 79.0 (15.0) 62.7 (20.5) 0.04
Mental domain (WHOQoL-BREF) 68.2 (17.7) 58.1(19.2) 0.17
Social domain (WHOQoL-BREF) 62.5(22.7) 60.3 (21.4) 0.79
Environmental domain (WHOQoL-BREF) 78.5 (15.1) 66.6 (17.1) 0.07

" regarded as significant according to our more conservative alpha value of 1%; * based on nonparametric Mann-whitney U test;
VaitE Variable not in the equation of the multiple binary logistic regression model, but was included in the analysis; QSU - Questionnaire of
Smoking Urges; OCDS - Obsessive Compulsive Drinking Scale; BSI - Brief Symptom Inventory; WHOQoL-BREF - World Health

Organization Quality of Life-Brief instrument;

Differences between groups at discharge and
predictors of smoking cessation
at the 3-month follow-up

Between those participants of the smoking cessation
program who reported smoking abstinence at follow up
and those who reported smoking at follow up, the fol-
lowing variables, that were assessed at discharge from
the inpatient program differed on a trend level or
significant basis: number of daily smoked cigarettes at
discharge, physical domain scores of the quality of life
instrument and environmental domain scores of the
quality of life instrument (see table 3; for all compa-
risons see supplementary table S3).

The multiple binary logistic regression analysis
conducted to predict smoking abstinence at follow-up
from variables measured at discharge produced a model
in which only number of daily smoked cigarettes
emerged as significant (OR: 0.60, CI: 0.37-0.96,
p=0.05) and environmental domain of the quality of life
instrument as trend level significant (WHOQol-BREF,
OR: 1.07, CI: 1.00 — 1.14, p=0.053) predictors. The mo-
del classified 88.% of the cases correctly and explained
49% of the variability (Nagelkerkes R?=0.49). There-
fore, each cigarette that was still being smoked at
discharge increased the risk of not being smoking
abstinent by 67% (1/0.6=1.67). Each point increase in
the quality of life rating regarding an individual’s
environment at discharge from the clinic increased the
odds of smoking abstinence by 7%.

Supplement

Contains univariate analyses of potential predictors
of participation in smoking cessation treatment at
baseline (Table S1), and univariate analyses of potential
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predictors of smoking cessation success after 3 months
follow-up at baseline (Table S2) and posttreatment
(Table S3).

DISCUSSION

In this prospective study, we simultaneously exami-
ned a wide range of variables that were previously
identified as predictors of quit attempts and smoking
cessation in different studies covering smoking- and
alcohol-related factors, general psychopathology, well-
being and personality traits. Sample and procedures are
of high clinical validity due to few exclusion criteria
within a clinical routine setting.

Three predictors of participation in the smoking
cessation program were identified: higher stages of
change, higher confidence in abstaining from smoking
and lower perceived stress.

Smoking abstinence at follow-up was predicted by
two factors obtained immediately prior to treatment
initiation: higher expectancy of negative physical fee-
lings as a consequence of smoking and lower expec-
tancy of temptation to smoke; and by fewer daily
smoked cigarettes at discharge.

Faced with the various predictors that have been
proposed by different previous studies, the presented
results may help clinical routine settings to select
patients according to the described predictors in order to
provide tailored and cost effective treatment for both
alcohol and nicotine dependence in relatively small
samples with little exclusion criteria.

A higher stage of change at baseline predicted
participation in the smoking cessation program. This
result is in line with previous studies (Boudreaux et al.
2014) where a higher stage of readiness to quit
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smoking predicted subsequent quit attempts. This can
be interpreted as a validity argument for the RCQ
questionnaire and the stage-of-change concept. How-
ever, known differences between stated intentions and
observable behavior are reflected by the fact that addi-
tional factors contributed to our model in predicting
treatment participation.

Confidence in abstaining from smoking is a facet of
self-efficacy that plays a major role in behavioral
change models. Self-efficacy is highly interrelated with
stage of change (Martin et al. 2006). In our analysis it
was identified as an additional predictor for partici-
pation in the smoking cessation program. This is in line
with a study on college students, where both motivation
to quit and self-efficacy were identified as predictors of
subsequent quit attempts (Lee et al. 2014).

The third predictor of treatment participation was lo-
wer perceived stress during the past week prior to treat-
ment initiation. Stress relief is a major motive to smoke
(Fidler & West 2009). Perceived stress seems to be asso-
ciated with smoking prevalence from early adolescence
on (Siqueira et al. 2001) and has been reported to be
associated with perceived barriers to quit smoking
(McHugh et al. 2017, Robles et al. 2016). The loss of
smoking as a coping strategy to reduce stress has also
been described as a barrier to seek smoking cessation
treatment by opioid dependent pregnant women (Fallin
et al. 2016). Therefore, it seems plausible that alcohol
dependent patients perceiving a high amount of stress
are not willing to give up on one of their main coping
strategies. Another explanation could be that nicotine
dependence- and alcohol dependence related factors
exert their effect on undertaking an assisted quit attempt
via perceived stress. Thus, the inclusion of this variable
in our prediction models may have summed up the
effects. This is in line with the notion that perceived
stress, not objective stressors, is important for initiation
of coping mechanisms (Denson et al. 2009). While other
variables have previously been suggested as possible
predictors for smoking cessation and were simulta-
neously assessed within our study, these three seem to
be the ones that best identify patients that will actually
participate in an offered smoking cessation program.

At 3-month follow-up, participants in our smoking
cessation program that expected more smoking-related
negative physical feelings at baseline had a higher
probability of successful quitting. As has been pre-
viously reported, the expectation/experience of negative
physical feelings due to smoking, such as lung pain, for
example, is a predictor of readiness to quit smoking
(Pulvers et al. 2004) and reductions in these expectan-
cies during a quit attempt were associated with impro-
ved smoking cessation outcome (Weinberger et al.
2010). Therefore, our finding corroborates previous fin-
dings and points to the importance of this factor. Enhan-
cing the expectation of negative physical feelings due to

smoking, for instance by examining and informing smo-
kers of their “lung age” may be a successful strategy to
increase success rates, as has been demonstrated for
patients with asthma (Perret et al. 2016)

As a second baseline predictor of smoking absti-
nence at follow-up, we identified lower self-reported
temptation to smoke. This is in line with other studies
that reported restrictive smoking policies (Betzner et al.
2012) and restrictions on smoking retail displays (Hoek
et al. 2010) to support quit attempts by reducing the
number of tempting situations. Furthermore, temptation
resistance expectancy is part of self-efficacy, which has
recently been shown to predict smoking abstinence
post-treatment in patients with other substance use
disorders (Vander Weg, et al. 2017). However, another
study suggests separate pathways for smoking
temptation and relapse (Bold, et al. 2016). Interestingly,
while confidence in smoking abstinence as part of self-
efficacy predicted treatment participation, expectation
of tempting situations seems to be a predictor of
treatment success. Both aspects are part of the concept
of self-efficacy. A recent meta-analysis of self-efficacy
reported a moderate association between self-efficacy
assessed before a quit attempt and smoking cessation
but points to various confounders that could result in
overstating the association (Gwaltney, et al. 2009).
Thus, it seems plausible that self-efficacy might affect
quit attempts differently than abstinence.

An additional predictor for treatment success at 3-
month follow-up was the number of cigarettes that were
smoked at the end of the treatment. The fewer daily
cigarettes were smoked at discharge, the higher the
probability of smoking cessation success was three
months later. This is in line with recommendations
given by cognitive behavioral programs which prefer
“cold turkey” cessation rather than stepwise reductions
(Perkins et al. 2008). This result points to the necessity
of supporting patients as much as possible to fully stop
smoking while still in treatment.

No quality of life indicator investigated in our
sample showed significant predictive power, neither for
participation nor for smoking cessation. However,
environmental domain scores of the quality of life
instrument — resembling self-report data on the
satisfaction with the environment that respondents live
in - tended to predict smoking cessation success at
discharge. It is therefore possible that quality of life may
indeed yield significant predictive power in samples
larger than the one presently examined. However, this
would likely disqualify the predictor as a clinically
useful tool effective at identifying patients from within
small samples.

Besides the strengths of this study, including a
psychometrically well characterized sample, prospective
design, clinical validity due to a low number of
exclusion criteria in a natural clinical setting without
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study-funded add-on treatment, limitations need to be
addressed: a.) no biomarkers were used to verify
smoking status during inpatient treatment and at follow-
up. In addition, we did not assess continuous abstinence,
but only point abstinence during the past seven days at
follow up. Therefore, possible social desirability biases
cannot be ruled out b.) the recruitment of patients that
were admitted to the ward of one clinic leads to
limitations regarding the generalizability of our results
and resulted in an overall low number and consequently
a low number of successful quitters c.) the multiple
comparisons bear the risk of reporting false positive
effects. Hence, conclusions drawn from this exploratory
research have to be regarded as preliminary. Further-
more bupropion, an anti-depressant that has shown effi-
cacy in smoking cessation but is a second line medica-
tion according to the german guidelines on smoking
cessation treatment, was not offered in our study. Thus
the results are limited in this aspect.

CONCLUSIONS

Predictors of participation in a smoking cessation
program are not the same as those for successful smo-
king cessation. This holds true for alcohol dependent
smokers and smokers in general (Kale et al. 2015). Our
results suggest that smoking alcohol dependent patients
are most likely to participate in a smoking cessation
program when high motivation and high self-efficacy as
well as low levels of perceived stress are presented
when admitted to a clinic for alcohol withdrawal and
dependence treatment. Using these measures as targets
for treatment and as indicators for offering smoking
cessation treatment could increase the opportunity to
improve the health risks of smoking alcohol dependent
patients who are reluctant to join smoking cessation
programs (Fiore et al. 2008) despite being at a higher
risk for vascular diseases and cancer.

Participation will be most successful if participants
have a high expectation of negative physical feelings
and expect little temptations to smoke before enrolling
in the program. Furthermore, efforts should aim at
achieving abstinence while in treatment, which appears
to be predictive of long-term abstinence from smoking.
Treatment allocation and additional support could be
tailored to these factors.
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