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ABSTRACT

BACKGROUND: Tobacco use is a global pandemic, affecting an estimated 1.2 billion people and resulting in substantial health burdens and
associated costs.

OBJECTIVES: The aim of this study was to estimate the efficacy of several treatments for smoking cessation in a real-life setting and to
evaluate predictors of smoking abstinence.

METHODS: This research was designed with a sample of 593 cases recorded over the period between 2015 and 2016. Six treatment groups
were included: (1) bupropion and motivational interviewing (MI); (2) bupropion, nicotine replacement therapy (NRT), and MI; (3) NRT and Ml;
(4) varenicline and MI; (5) personal vaporizer electronic cigarette and Ml; and (6) electronic cigarette, cigarette like “cigalike,” and MI.

RESULTS: Results support the efficacy of all treatment groups when used in a real-life setting. The predictors of smoking abstinence were
sex, partner smoking status, previous quit attempts, daily consumption, self-efficacy, and level of nicotine dependence.

CONCLUSIONS: The use of different therapeutic strategies in clinical practice, including pharmacotherapy and nonstandard electronic nic-
otine delivery systems, such as an electronic cigarette, ensures a greater chance of cessation success and the possibility of tailoring inter-

ventions according to patients’ resources.
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Introduction

Tobacco use is a global pandemic, affecting an estimated
1.2billion people and resulting in substantial health burdens
and associated costs. With approximately 5million tobacco-
related deaths annually, cigarette smoking is the leading cause
of preventable premature mortality in the world.! Death is
mainly caused by lung cancer, coronary heart disease, chronic
obstructive pulmonary disease, and stroke.>® The risk of serious
disease diminishes rapidly after quitting and permanent absti-
nence is known to reduce the risk of lung and other cancers,
heart disease, chronic lung disease, and stroke.*”

“Ofter help to quit tobacco use” is 1 of the 6 evidence-based
measures recommended by the World Health Organization
(WHO) Framework Convention on Tobacco Control (FCTC) in
response to the tobacco epidemic.® The FCTC has been endorsed
by over 160 countries. In keeping with FCTC recommendations,
state governments are obligated to address and treat tobacco

dependence in their primary health care services. Treatments for
smoking cessation vary, from medical advice to pharmacotherapy
and psychological interventions such as counseling. Evidence-
based recommendations indicate that counseling and medication
used independently are helpful for treating tobacco dependence
and are more effective when used concurrently.” Moreover, treat-
ments aimed at smoking cessation are among the most cost-effec-
tive interventions in the Health Care System.®?

Unfortunately, the powerful addictive qualities of nicotine
create a huge hurdle, even for those who have a sincere desire
to quit. Once established, the addiction is very difficult to break
and smoking behavior becomes entrenched. Approximately
80% of smokers who attempt to quit on their own relapse
within the first month of abstinence and only 3% to 5% remain
abstinent at 6 months.!° The pharmacologic effects of nicotine
establish tobacco addiction.!! Therefore, it is important to con-
sider pharmacotherapy to improve cessation success rates.
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Decreasing the prevalence of traditional cigarette smoking
will take a multimodal approach at different social levels: indi-
viduals, groups, social and cultural level, national health care
systems, and government. Prior to providing advice about how
to quit smoking, it is critical to assess patients’ readiness to
change, help resolve indecisions about quitting and establish
motivation for cessation.'> Motivational interviewing (MI) is
an evidence-based counseling method focused on smokers’
concerns about behavior change and cessation.!3 The goal of
MI is to resolve ambivalence about behavior change and help
patients establish internal motivations to change their behav-
iors.!3 Recent meta-analyses indicate that MI has a small but
significant effect on quitting smoking and long-term absti-
nence; an effect that was greatly increased among those who
were initially not motivated to quit and among those who
received advice to quitfrom their doctors.’ Anotherrecent meta-
analysis found a large effect size among minority smokers, and
those who were not ready to quit.'®

Moreover, in recent years, there has been an increase in the
number of smokers at “Centro per la Prevenzione e Cura del
Tabagismo,” Center of Excellence for the Acceleration of Harm
Reduction (COEHAR) University of Catania Smoking
Cessation Center requesting an e-cigarette for cessation with-
out our prompting. Many of these patients reported that they
felt encouraged by their friends and relatives when using an
electronic cigarette and were able to quit or reduce smoking.
The electronic cigarette is an emerging phenomenon that has
become increasingly popular in recent years.1¢ Users often refer
to themselves as “vapers,” because they inhale vapor rather than
smoke. “Vaping” communities, both online and in person, advo-
cate for the use of electronic cigarettes,’” and some of these
communities are sponsored by manufacturers of the devices.
Use of the electronic cigarette has generated considerable global
debate, with some authorities wanting to ban or regulate the
device. Unlike standard cessation interventions, e-cigarettes are
designed to look like traditional cigarettes and simulate the
visual, sensory, and behavioral aspects of smoking traditional
cigarettes.'$1? Evaluating the efficacy of these devices in a real-
life setting is of the utmost importance. Population-based cross-
sectional studies have demonstrated improved smoking
cessation rates among e-cigarette users.20-22

The aims of this study were to estimate the efficacy of coun-
seling combined with standard pharmacotherapy treatments
for smoking cessation (bupropion, nicotine replacement ther-
apy (NRT) and varenicline) or the electronic cigarette in actual
clinical practice. Several predictors are associated with success-
tully sustaining smoking cessation, including late age of initia-
tion of cigarette smoking, longer duration of previous quit
attempts, lack of depression, low-to-moderate nicotine depend-
ence, absence of alcohol problems, sustained level of motiva-
tion, being married, and not living in a home with other
smokers.?3 Identification of individual characteristics that pre-
dict success in smoking cessation can help to match smokers

with a strategy that is more likely to help them quit, to identify
smokers who might need more intensive treatment, and to
make the most of health care resources.2* Predictors of absti-
nence were also examined.

Method

This study took place at the COEHAR University of Catania
Smoking Cessation Center. The Center has been in operation
since January 2003 (II level Outpatient Clinic of the
Department of Experimental and Clinical Medicine, Unit of
Internal Medicine A.O.U. “Policlinico—Vittorio Emanuele,”
University of Catania, Italy). Our multidisciplinary team
includes pneumologists, clinical psychologists, specialists in
pathological dependence, and professional nurses. The aims of
the Center are as follows:

1. To provide assessments and a variety of interventions to
help smokers abstain or at least reduce their tobacco use.

2. To research tobacco addiction.

3. To promote health care, to protect the health of non-
smokers, and to prevent young people from becoming
addicted to tobacco.

4. To train health care professionals to provide smoking
cessation interventions.

Participants were enrolled in the Smoking Cessation
Center’s program that consists of 8 visits. Each smoker partici-
pated for 1year of this 2-year observational study. It was con-
ducted in a real-life setting, with all smokers enrolled from
January 2015 to December 2015 and followed up by December
2016.The local ethics committee approved this study.

During the first visit (week 1), detailed sociodemographic
factors (age, sex, level of education, and marital status), and
smoking history (number of cigarettes smoked daily, years of
smoking, smoking status of other members of the household,
previous quit attempts) were recorded. Nicotine dependence
was calculated by the Fagerstrom Test for Nicotine Dependence
(FTND), a standardized questionnaire.?> Subjective ratings of
depression and anxiety were assessed with the Beck Depression
Inventory-II (BDI-II)? and the Beck Anxiety Inventory
(BAI).?” Level of self-efficacy was assessed with the Visual
Analogue Scale (VAS).?

The BDI-II is a 21-item, self-report rating inventory that
measures characteristic attitudes and symptoms of depres-
sion.?¢ Internal consistency for the BDI-II ranges from 0.73 to
0.92 with a mean of .86. Similar reliability has been found for
the 13-item short form. The BDI-II demonstrates high inter-
nal consistency, with alpha coefficients of .86 and .81 for psy-
chiatric and nonpsychiatric populations, respectively. The BAI
evaluates physiological and cognitive symptoms of anxiety,
with item overlap with other self-report depression inventories
minimized. Each of the 21 BAT items is descriptive of a symp-
tom of anxiety and is rated on a scale of 0 to 3. The BAI can be
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administered verbally by a trained interviewer or can be self-
administered. The BAI has been found to discriminate well
between anxious and nonanxious diagnostic groups and, as a
result, is useful as a screening measure for anxiety in a variety of
clinical populations. It has an average reliability coefficient of
0.92 and a test—retest reliability of 0.75. Self-efficacy can be
defined as a person’s belief in his or her capability to organize
and execute a course of action needed to produce particular
outcomes.?’ The VAS measures self-efficacy as a task-specific
predictor of behavior, and is quick and easy to use in clinical
settings, and validity has been established.?® Exhaled CO was
measured by Micro CO (Micro Medical, Rochester, UK).

At their first clinic visit, participants provided demographic
information and completed the FTCD. All participants were
offered smoking cessation counseling based on the principle of
motivational interviewing (10-20 minutes). Typically occurring
on the second visit (week 2), they were instructed on how to
prepare to stop smoking and to decide on a target quit date
(TQD). At that time, they were also typically prescribed medi-
cations for nicotine dependence and cravings tailored to their
individual needs and preferences.

Evidence-based recommendations indicate that although
counseling and medication used separately are helpful for treat-
ing tobacco dependence, when used together, cessation out-
comes improve.” The pharmacologic effect of nicotine plays a
crucial role in tobacco addiction.™ Therefore, it is important to
consider pharmacotherapy to improve cessation success rates.

First selection drugs approved and indicated by the US
Public Health Service Clinical Practice Guidelines” are NRT,
bupropion, and varenicline. For these reasons, in our study, we
created 6 treatment groups: (1) bupropion and MI; (2) bupro-
pion, NRT, and MI; (3) NRT and MI; (4) varenicline and MI;
(5) personal vaporizer electronic cigarette and MI; and (6) elec-
tronic cigarette, cigarette like “cigalike,” and MI. Smokers
interested in using an electronic cigarette to quit smoking were
encouraged to choose an approved smoking cessation treat-
ment. They were also informed that the electronic cigarette is
not an approved cessation intervention in Italy despite emerg-
ing research suggesting the potential role for the electronic
cigarette as a smoking cessation tool. The participants were
allocated to treatment groups based on their preferences and
the results of FTCD.

Pharmacologic therapies were prescribed over a 12-week
period according to manufacturer guidelines. Participants were
prescribed varenicline at 1mg twice daily and bupropion SR at
150 mg twice daily. Participants who smoked =10 cigarettes daily
were given a 25-mg NRT patch daily for the first 8weeks, a
15-mg patch daily for the next 2weeks, and a 10-mg patch daily
for the remaining 2weeks. Participants who smoked <10 ciga-
rettes daily were given a 15-mg NRT patch once daily for the first
10weeks and a 10-mg patch daily for the remaining 2 weeks.

E-liquids/cartridges were given over a 12-week period.
Participants who smoked =10 cigarettes daily used 18 mg/mL

e-liquids/cartridges for the first 8 weeks, 12 mg/mL e-liquids/
cartridges for the next 2weeks, and 6 mg/mL e-liquids/car-
tridges for the remaining 2weeks. Participants who smoked
<10 cigarettes daily used 12 mg/mL e-liquid/cartridges for the
first 8 weeks, 9 mg/mL e-liquids/cartridges for the next 2 weeks,
and 6 mg/mL e-liquids/cartridges for the remaining 2 weeks.

Follow-up visits were scheduled 7 to 8days after the first
visit and then at 1-, 2-, 3-, 6-, 9-, and 12-month intervals.
During each follow-up visit, smoking cessation counseling was
offered, treatment compliance was evaluated, possible side
effects and withdrawal symptoms were recorded, and the
exhaled single-breath CO was measured. We used a counseling
style incorporating the concepts and “spirit” of MI identified
by Miller and Rollnick.!3

MI is described as a directive, client-centered counseling
style used to elicit motivation to change by helping clients
explore and resolve ambivalence. Emphasis is placed on creating
a collaborative relationship and affirming the client’s autonomy
regarding change. Therapists evoke motivation for change by
drawing on client’s goals and values rather than by imposing
motivation onto the client.’ Table 1 identifies the principles of
MI compared with standard counseling approaches.

The 3 components that embody the “spirit” of MI are col-
laboration, autonomy, and evocation. The 4 general principles of
MI are expressing empathy, developing discrepancy between
current behavior and important goals or values, rolling with or
avoiding struggling with resistance, and supporting self-efficacy
for change. Four commonly used techniques are asking open-
ended questions, affirming, listening reflectively, and summariz-
ing. Motivational interviewing capitalizes on the idea that if
people can talk themselves out of change, they can also talk
themselves into change. The primary aim of MI is to help
patients develop their own “change talk” by asking key ques-
tions. Change talk refers to patients’ positive statements about
change and reasons and arguments for change.! Research indi-
cates that the more patients hear themselves argue for change,
the more committed they become to making the change.

Study Outcome Measures

Study outcome measures were the 52nd week success rate
(52WSR) (calculated as the ratio between eCO results verified
52-week quitters divided by the number of smokers setting a
firm quit date). The co-primary efficacy measures were: the
4-week success rate (4WSR) (calculated as the ratio between
eCO results verified 4-week quitters divided by the number of
smokers setting a firm quit date), 12th week success rate
(12WSR) (calculated as the ratio between eCO results verified
12-week quitters divided by the number of smokers setting a
firm quit date), and the 24th week success rate (24WSR) (cal-
culated as the ratio between eCO results verified 24-week quit-
ters divided by the number of smokers setting a firm quit
date).30 We followed the Russell Standard, and those lost to
follow-up were included as smokers.®® According to this
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Table 1. Principles of motivational interviewing compared with standard counseling approaches.

STANDARD APPROACHES MOTIVATIONAL

e Focused on fixing the problem
e Directly confront a smoker about the risks and
consequences of their behavior

e Provide solutions for change

e Practitioner is the expert

e Assumes patient is motivated and ready for change
e Advise, warn, persuade

e Ambivalence means that the patient is in denial

e Goals are prescribed

e Resistance is met with argumentation and correction

standard a smoker who undergoes at least 1 treatment session
on or prior to the quit date and sets a firm quit date is consid-
ered a treated smoker (T'S). Smokers who attend an assessment
session but fail to attend thereafter would not be counted.
Participants who self-reported giving up smoking and had an
eCO concentration of <10 ppm at the final follow-up visit were
defined as quitters. Smokers who failed to meet this criterion
were categorized as smoking cessation failures (ie, relapsers).
Participants were counted as lost to follow-up if they were not
available to verify their quitting status after setting a quit date.
The regression modeling involved 2 dependent variables:
the General Mean Testing (the aggregate mean along interval
intervention 1, 2, 3, 4, 5 in each group of treatment about the
reported number of cigarettes smoked), and the Successful
Treatment Index (the aggregate mean about the number of the
reduction unsmoked cigarettes for each smoker in each group
of treatment, reported at each intervention planned, divided by
the mean of the maximum total cigarettes smoked for each
smoker linked at each group of treatment without intervention,
where the negative values describe us the grouped reduction).

Results

The number of contacts made to the University of Catania
Smoking Cessation Center from January 2015 to December
2015 was 759.The total number of smokers who participated in
the treatment program was 593 (78.2% of the 759), with slightly
more men (59%) than women and an average age of 47.5
(+12.07) years. As can be seen in Table 2, on average, partici-
pants began smoking when they were 17.7 (£5.3) years, had
long smoking tenures of 30 (+12.2) years, were heavy smokers
with an average daily cigarette consumption of 24.1 (*=10.3)
cigarettes, and the majority previously attempted to quit smok-
ing (71%) and identified their partner (eg, spouse and signifi-
cant other) as a smoker (60%).T'S demonstrated strong nicotine
dependence with an average score of 5.98 (+2.20) on the
FTCD. Most of the participants had a high school education or
less (82%). The mean score for Self~Efficacy was 5.6 (=2.0) out

Focused on patient’s concerns and perspectives
Ask strategic questions so that a smoker generates their own
reasons for quitting

Egalitarian partnership—collaboratively generate solutions
Patient is the expert at what works for him or her

Match intervention to patient’s level of readiness to change
Emphasize personal choice

Ambivalence is a normal part of the change process

Goals are collaboratively set. The patient is given choices

Resistance is an interpersonal pattern influenced by provider behavior

of 10. The average score of 9.6 in the BDI was below the thresh-
old for depression, and the BAI scores averaged 6.9 in the sam-
ple, suggesting a low state of anxiety. The 593 TS were all
assigned to MI combined with either bupropion 9% (51), NRT
14% (81), varenicline 19% (112), bupropion, and NRT 9%
(119), a “cigalike” electronic cigarette 21% (127), or a personal
vaporizer electronic cigarette 17% (103).

Consistent with manufacturer guidelines, all participants in
the varenicline, bupropion, and NRT groups stopped using
their treatments completely by the end of the 12 weeks of usage.
In the groups using personal vaporizers and cigalike, all partici-
pants were daily electronic-cigarette users at the end of week
12.The average daily e-liquid consumption was approximately
4mL for personal vaporizer users and 1 cartridge daily for ciga-
like users. In the cigalike electronic cigarette and MI group, 4
(3.2%) participants stopped using their cigalike at the end of
week 12, and in the personal vaporizer electronic cigarette and
MI group, 3 (2.9%) participants stopped using their personal
vaporizer completely by the end week 12. All participants who
stopped using their cigalike or personal vaporizers relapsed to
smoking, suggesting a possible role of electronic-cigarettes as a
tool to avoid smoking relapse.

In Table 3, we provide the results of an analysis of our 2
outcome variables (General Mean Testing and Successful
Treatment Index) for our sample according to treatment group.
As can be seen, the treatment groups differed in their effective-
ness on our 2 outcome variables.

Table 4 demonstrates the efficacy of treatments to reduce
and stop cigarette use. In the table, there are 2 pooled data
divided into 6 treatment groups. These data reflect the weighted
average of the decrease in tobacco consumption, and the
Successful Treatment Index (STI), to which we added the cate-
gory ordinal of the same STT to better understand the reduc-
tion of critical mass consumption. The general weighted
average column demonstrates that the largest reduction is for
the varenicline + MI treatment group with 10.70 fewer ciga-
rettes daily in 12 months. This is followed by treatment group
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Table 2. Distribution of background variables and predictors of smoking cessation and treatment group (N=593).

%

MEAN

STANDARD
DEVIATION

STANDARD ERROR
OF MEAN

N
Sex
Male 349
Female 244
Education level
Elementary school 39
Middle school 162
High school 287
Degree/PhD/Master 105
Age of patient (years)
Smoking initiation age (years)
Patient smoking history (years)
Daily cigarette consumption
Smoker presence partner
Yes 354
No 237
Previous quit attempts
Yes 425
No 168
Self-efficacy
Fagerstrém test for nicotine dependence
Beck Depression Inventory
Beck Anxiety Inventory
Treatment category
Varenicline + Ml 12
NRT + MI 81
BPR+ MI 51
BPR+ NRT + Ml 119
Personal vaporizer eCig + Ml 103
127

Cigalike + Ml

58.9

411

6.6
27.3
48.4

17.7

59.9

4041

Yaws

28.3

18.9

13.7

8.6

20.1

17.4

214

47.5 121 0.5
17.7 5.3 0.2
29.8 12.2 0.5
241 10.3 0.4
5.6 2.0 0.1
6.0 2.2 0.1
9.6 111 0.5
6.9 8.7 0.4

Abbreviations: MI, motivational interviewing; NRT, nicotine replacement therapy; BPR, bupropion.

bupropion + MI (13.28 fewer cigarettes); cigalike e-Cig + MI
(13.71 fewer cigarettes); bupropion + NRT + MI (14.93 fewer
cigarettes); personal vaporizer e-Cig + MI (15.50 fewer ciga-
rettes); and NRT + MI (15.53 fewer cigarettes). Overall, on
average across treatment groups, cigarette consumption was
reduced by nearly 14 cigarettes daily over the 12months of
treatment.

Unfortunately, 69 participants (11%) had not stopped
smoking, but 89% of the cases reduced on average about 20%
consumption of tobacco.

Table 4 also presents results for the Successful Treatment
Index. The treatment category with the greatest success was
varenicline + MI with a weighted average reduction of -19.72,
followed by bupropion + MI (-17.33); bupropion + NRT + MI
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Table 3. ANOVA analysis by 6 treatment groups for General Mean Testing and Successful Treatment Index (sample of N = 593).

SUM OF SQUARES DF

General Mean Testing

Between groups 1773.214

Within groups 53879.919 587

Total 55653.134 592
Successful Treatment Index

Between groups 5351.704

Within groups 89493.933 587

Total 94845.637 592

Abbreviations: ANOVA, analysis of variance.

(-16.46); NRT + MI (-12.72); personal vaporizer eCig + MI
(-12.36); and cigalike eCig + MI with (-11.95).The “Successful
Treatment Index” demonstrates reduction and cessation out-
comes by treatment groups categorized as “failure, low quit,
medium quit, and high quit.” The category “failure” represents
about 12% (n=69) participants who failed to stop smoking;
“low quit”of 58.2% (n=345) of participants who had an average
reduction of 20% from their baseline cigarette consumption;
“medium quit” of 26% (n=154) of participants with an average
reduction of 40% from their baseline cigarette consumption;
and “high quitting” of 4.2% (n=25) representing a reduction of
at least 80% from their baseline cigarette consumption.

Figure 1 shows the distribution of quit rates across treatment
groups at weeks 4,12,24, and 52. Among participants treated with
MI and Bupropion/NRT, complete cessation rates were as fol-
lows: 30.2% (n=36) at week 52 (52WSR) with a relapse rate of
22.6% (n=27);40.3% (n=49) at week 24 (24WSR); 48.7% (n=59)
at week 12 (12WSR); and 55.4% (n=63) at week 4 (4WSR). For
those treated with bupropion and MI, complete cessation rates
were 35.2% (n=18) at week 52 (52WSR) with a relapse rate of
19.6% (n=10); 45% (n=23) at week 24 (24WSR); 47% (n=24) at
week 12 (12WSR); and 54.9% (n=28) at week 4 (4WSR). For
participants in the treatment category nicotine replacement ther-
apy and MI complete cessation rates were 23.4% (n=19) at week
52 (52WSR) with a relapse rate of 12.5% (n=10); 24.7% (n=20
cases) at week 24 (24WSR); 30.8% (n=2) at week 12 (12WSR);
and 35.9% (n=29) at week 4 (4WSR). For subjects treated with
varenicline and MI complete cessation rates were 46.8% (n=52
cases) at week 52 (S2WSR) with a relapse rate of 20.5% (n=23);
52.2% (n=58) at week 24 (24WSR); 58.5% (n=65) at week 12
(12WSR); and 67.5% (n="75) at week 4 (4WSR). Those treated
with cigalike electronic cigarette and MI complete cessation rates
were 15.8% (n=20) at week 52 (52WSR) with a relapse rate of
19.6% (n=25); 15.8% (n=20) at week 24 (24WSR); 19% (n=24)
at week 12 (12WSR); and 35.7% (n=45) at week 4 (4WSR).
Participants treated with a personal vaporizer electronic cigarette

MEAN SQUARE F SIGNIFICANCE
354.643 3.864 .002
91.789
1070.341 7.020 .000
152.460

and M, the percentage of complete cessation was 26.4% (n=27)
at week 52 (52WSR) with a relapse rate of 13.5% (n=14); 29.4%
(n=30) at week 24 (24WSR); 37.2% (n=38) at week 12 (12WSR);
and 40.1% (n=41) at week 4 (4WSR). The Russell Standard was
used to verify complete smoking cessation across treatment groups.

The study outcomes at 12months were tested by linear
regression analysis. As can be seen in Table 5, treatment resulted
in a significant reduction in tobacco consumption.

As can be seen in Table 5, “Daily Consumption Cigarettes,”
“Self-Efficacy,”and “Fagerstrom Test for Nicotine Dependence”
were statistically significant predictors. The BAI was a signifi-
cant predictor for the STI, whereas the BDI was a significant
predictor for the General Mean Testing. The variables “educa-

” «

tion,” “age,” and “smoking initiation age” were not significant
predictor variables for either outcome. Significant predictors of
smoking cessation are: “Male Gender,” “No Smoker Partner
Presence,” “Previous Quit Attempt,” “Low Cigarettes Daily
Consumption,” “High Self-Efficacy,” and “Low scores at
Fagerstrom Test for Nicotine Dependence.” This regression was
tested at a significance level of 95%. The significant predictors
did not change when the significance level was at 99%.

We also monitored for the presence and absence of
adverse events during the study. No significant side effects
were reported. Only about 5% of electronic cigarettes users
and 8% of varenicline users reported transient mouth and
throat irritation (e-cigarettes users) and nausea without
vomiting (varenicline users).

Discussion and Conclusions
Consistent with meta-analyses, the results of our study confirm
the effectiveness of pharmacotherapy (bupropion, nicotine
replacement therapy, and varenicline)3! combined with coun-
seling3? for achieving smoking cessation.

In a recent meta-analysis of 49 studies,® counseling (with
and without pharmacotherapy) increased the likelihood of
quitting by 40% to 80% compared with minimal support. Our
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study examined the MI counseling approach for smoking ces-
sation, “a collaborative conversation style for strengthening a

28.0
12.0
16.0
20.0
20.0

4.0

person’s own motivation and commitment to change.”* A
meta-analysis of 28 studies demonstrated a significant increase
R e in cessation with MIL.3 The US Department of Health and
Human Services Clinical Practice Guidelines for treating

E
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o
I

=
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g § 8 o g @8 Tobacco Use and Dependence: Updated 2008, recommends
=) MI as an intervention.”
& ... . . . .
Wy 2 © ¥ g g « In addition, our findings demonstrate reductions in ciga-
. rettes per day (CPD) with the various interventions. In other
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W oo |olel<s|eo research, reductions in CPD by at least 50% were demonstrated
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Figure 1. Quit rates across treatment groups (sample of N=593). Ml indicates motivational interviewing; BPR, bupropion; NRT, nicotine replacement

therapy.

and dual usage was reported by 45.8%. A systematic review
found that elctronic-cigarettes were superior to the nicotine
patch in reducing CTC consumption. However, these results
were limited to small sample sizes and low-quality studies mak-
ing it impossible to determine if elctronic-cigarettes help people
quit. However, findings demonstrated short-term safety with
e-cigarette use.’’

Consistent with our population, sociodemographic dispari-
ties exist in cigarette smoking.** Most of the patients enrolled
in our study had a low level of education. This may be explained
by the geographical location of the University of Catania
Smoking Cessation Center where the study took place. This is
an historical area of the city with a high poverty index and a low
educational index, and to the role of “word spread” within the
neighborhood. Similarly, the Centers for Disease Control report
the National average for smoking in United States differed dras-
tically among those with a graduate degree (4.5%) compared
with a General Education Diploma (GED) (40.6%) as well as
those living above the poverty level (14.3%) compared with liv-
ing below (25.3%).%#* In our study, level of education was not a
significant predictor of poor smoking cessation outcomes.

Not surprising, aligned with other research, variables such as
“No Smoker Partner Presence,”® “Fewer Previous Quit
Attempts,”® “Low Daily Cigarette Consumption,”™® “High
Self-Efficacy,”#647 “low scores at Fagerstrom Test for Nicotine
Dependence,”® and “Male Gender™ were all significant pre-
dictors of successful reduction/smoking cessation.

Smoking cessation yielded considerable savings among all
treatment groups. On average, participants in our sample
smoked 20 cigarettes a day. Based on the average cost of ciga-
rettes in Italy, our participants would have spent €5.50 daily
and €2000 annually on these cigarettes. In contrast, those
who quit smoking traditional cigarettes, and used a cigalike
electronic-cigarette for 12 months spent approximately €1200,
an annual saving of €800. Those who quit and used a personal

vaporizer elctronic-cigarette for 12 months spent about €950,
an annual savings of €1150. Twelve-week courses of the phar-
macologic interventions cost considerably less when compared
with the cost of cigarette smoking for 1year (€2000). The esti-
mated costs are varenicline (€380), bupropion (€280), NRT
(€350), bupropion and NRT (€630), with annual savings esti-
mated at €1620, €1720, €1650, and €1370, respectively.

Limitations to this study are its lack of control groups and
controlled randomization. The lack of a control group treated
exclusively with MI makes it impossible to determine what
percentage of reduction/quitting could be attributed to MI. In
addition, we did not compare the standard approach with the
MI approach alone and, therefore, cannot confirm if the latter
is more effective in a real-life setting. In addition, there was no
measure of lung function over time, a measure that should be
included in future studies.

In conclusion, a multimodal integrated approach appears to
be effective to help smokers quit or reduce their smoking. In
addition to the standardized therapies to achieve smoking ces-
sation, the use of an electronic cigarette, especially a recently
developed personal vaporizer electronic cigarette, has been
demonstrated to be an effective and cost-effective strategy for
some smokers. However, longitudinal research with long-term
follow-up is needed to confirm this finding. The effectiveness
could be attributed to the efficiency of the personal vaporizers.
Personal vaporizers are equipped with higher capacity lithium
batteries, better vaporizing systems, and cartridges that can be
refilled with liquid solutions mainly consisting of propylene
glycol (PG), glycerol, distilled water, flavors, and nicotine (ie,
e-Liquid). Consequently, personal vaporizers provide a more
satisfying vaping experience. Users have the choice of an exten-
sive number of puffs and e-liquid aromas. The thicker vapor
appears to be more appealing to smokers,*® and its use main-
tains gestures and rituals that have an important role in smok-
ing addiction. Moreover, nicotine delivery to the bloodstream
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using second-generation devices is consistently superior com-
pared with cigalikes,” which appears to contribute to improved
cessation outcomes.

Our study suggests the importance of offering an integrated
multimodal smoking cessation approach. Combining MI with
existing therapies and new tools such as the electronic cigarette
has helped participants in real-life settings to quit or reduce
their smoking without showing significant side effects.

Although e-cigarettes have only become widely used in the
last few years, research evaluating these devices is growing rap-
idly. The evidence-base is not always consistent and sometimes
contradictory, but there is a growing consensus that these prod-
ucts are significantly less harmful than traditional cigarettes.5253
That said, important research questions remain regarding any
potential harms and potential benefits from their use. These
questions include, for example, whether these products pro-
mote use by nontobacco users; sustain nicotine dependency
when dually used; slow intentions to quit in dual users; or
encourage relapse to cigarette smoking among former
smokers.5*

Findings of our study suggest the need for randomized and
controlled studies to validate or demonstrate differences in our
findings.
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