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Introduction
Tobacco smoking represents a leading cause of preventable disease worldwide.1 It is responsible for the significant increase - by
3 to 5 times - in the incidence of both neoplastic and non-neoplastic disorders, such as chronic obstructive pulmonary disease,
emphysema and coronary artery disorders.
Globally, over 1.1 billion people aged over 15 smoked tobacco in 2016, with a decreasing trend of smoking prevalence rate
during the past 30 years.
In Italy one in four (26%) adults aged 18-69 is a current
smoker. The average daily consumption is nearly 12 cigarettes
per capita, although a quarter of smokers consumes more than
one packet a day.3
Cigarette smoke kills more than 8 million people per year
worldwide, nearly 80,000 in Italy.2 It is broadly ascertained that
the regular use of tobacco products, because of its high concentration in nicotine, often leads to addiction, a phenomenon with
important physiological, psychological and socio-economic implications.4-9 Nicotine exerts its action by binding to a subtype of
cholinergic receptors, the nicotinic receptors, expressed in several regions of the central and peripheral nervous system,6,10,11
favoring the release of a number of neurotransmitters, including
glutamate, GABA, dopamine, and norepinephrine.12-15 When
nicotine concentrations decrease, excess receptors expressed at
the membrane level exit the desensitized state, resulting in hyperexcitability of the cholinergic processes. This could explain
the nervousness and tension that drive the smoker to consume
the next cigarette and why smokers often report that smoking
during the day helps them concentrate and stay relaxed.16,17 It
has been broadly demonstrated that, avoiding nicotine for a few
weeks, the number of nicotinic receptors returns to normal levels.18,19,20 Based on these observations, therefore, quitting smoking should not be difficult. However, most attempts to quit smoking fail.6,8,21,22 Evidence of interventional studies aimed to promote smoking cessation - mobile phone-based interventions,23
enhancement of partner support,24 internet-based intervention,25
physician advices26 and Quit and Win contest27 - is available at
the moment, but with inconsistent results.
According to the guidelines promoted by the Italian Society
of Tobaccology (Sitab) and the European Network for Smoking and Tobacco Prevention (ENSP), the smoking addiction

treatment should be focused on different approaches: pharmacological (such as varenicline, bupropion, cystine, nicotine replacement therapy), psychological (such as cognitive-behavioral
therapy, individual counselling) or combined approach.28 In Italy,
the promotion of smoking cessation is mainly entrusted to the
anti-smoking centers at the Local Health Units.
Aim of this study is to evaluate which factors influence the
effectiveness of a primary preventive intervention focused on
smoking cessation, set up by a Local Health Unit in Rome, Italy.

Materials and Methods

Population
Between February 2014 and December 2018, a pool of cigarette
smokers was recruited by a center for smoking cessation called
“CeSTab” (Centro per lo studio ed il trattamento del tabagismo),
through public advertising, educational and social events. A retrospective observational cohort study was than performed on the
data collected in the medical records of these users.
After a first individual meeting, aimed to record personal data
of the enrolled subjects, those who voluntarily had decided to
undertake treatment protocol were included in the study.
Subjects who had not finished yet the treatment program in
December 2018 (n= 11) were excluded. It has not been possible
to reach 20 more users, mainly because of the telephone number
no longer reachable during the data collection phase.
Smokers and non-smokers were defined according to the
operational definitions of the World Health Organization (Table
1).31
Dropouts were those subjects who have decided to abandon
the program at an early stage, despite three contacts attempts.
In order to identify associated factors with treatment effectiveness, univariate and multivariate binary logistic regression
models were utilized.
Intervention
According to the latest guidelines,28 the treatment protocol included a first visit and subsequent follow-ups, generally monthly,
up to one year, or according to the patient needs.
The first individual meeting consisted in a multidisciplinary
evaluation, including medical, psychological and toxicological
examinations.
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Table 1. WHO Operational definitions of smoker.

Non smoker

An adult who smoked at least 100 cigarettes in his life but not currently being a smoker.

Smoker

An adult who has smoked 100 cigarettes in his or her lifetime and who currently smokes cigarettes.

Someday
smoker

An adult who has smoked at least 100 cigarettes in his or her lifetime, who smokes now, but does not smoke
every day. Previously called an “occasional smoker”.

Daily smoker

An adult who has smoked at least 100 cigarettes in his or her lifetime, and who now smokes every day.
Previously called a “regular smoker”.

Quit attempt

From 1991 on, a quit attempt was more quantitatively defined as having stopped smoking for one day or
longer with the intention of quitting.

Former smoker

An adult who has smoked at least 100 cigarettes in his or her lifetime but who had quit smoking at the time of
interview from at least 6 months.

The medical examination comprised anamnesis, instrumental exams and the measurement of expired CO and carboxyhemoglobin (COHb). Psychological examination was focused on
the evaluation of the motivational state, the severity of addiction
and the staging, according to Prochaska’s and Di Clemente’s
“Trans-Theoretical Model of Change”.29 Finally, toxicological
examination included the assessment of personal behaviors and
habits, by administering specific tools, such as Fagerström test
for nicotine dependence,30 visual addiction scale, self-efficacy
test and motivational test.
Patients who decided to begin the program were generally
treated with a combined (pharmacological and psychological)
therapy, depending both on counselors’ advice and subjects’
compliance.
At each follow up, medical visit, toxicological examination
and psychological support were performed.
Any eventual missing information were recovered by patient
interviews.
Outcomes
Cigarette smoking cessation at 12th month from the beginning of
the treatment program was evaluated as primary outcome. At the
same time, changes in expired CO and COHb were evaluated as
additional proxy of the effectiveness of the therapeutic program.
Moreover, to evaluate the effectiveness of the intervention,
success rate, retention rate and attrition rate were estimated and
illustrated through a cascade analysis.
Success rate was defined as the number of subjects who quit
smoking 1, 2, 3, 4, 5, 6 and 12 months after the medical record
was opened (time 0). Due to the exiguous sample size, success
rate was assessed only as intention-to-treat. Retention rate and
attrition rate were estimated as the proportion of subjects still
attending the treatment protocol at 1, 2, 3, 4, 5, 6 and 12 months
of follow up.
All the dropouts after time 0 were recalled, in order to evaluate their smoking status.
Main predictors for smoking cessation were assessed by binary logistic regression.
Statistical analysis was carried out using IBM SPSS statistics
version 25. A p-value of 0.05 was identified as threshold for statistical significance.

Results

Sample characteristics
Between February 2014 and December 2018, an overall number
of 158 subjects were enrolled. Nearly 61% of them (n=97) joined
2

the program and accessed to the first medical examination. They
were both male and female, with a gender ratio of 1, with an
average age of 54 (SD ± 10,49). Most of the enrolled subjects
had a medium to high educational level (60.8%), were married
or cohabiting (76.8%), and were regularly employed (77.9%).
They were slightly overweight, with a mean body mass index
of 27 Kg/m2 (SD ± 5,27), and most of them referred a sedentary
lifestyle (25.8% did not engage in any regular physical activity).
Furthermore, they daily consumed 1 unit of alcoholic beverage
(SD ± 1,16) and almost 4 cups of coffee (SD ± 1,53). At the
first medical evaluation, the enrolled subjects showed several
comorbidities: respiratory disease (23.1%), gastro-esophageal
disorders (34.4%) or sterility/erectile dysfunctions (4%), mostly
being under treatment for them (77.1% of the subjects referred
to take drugs).
Assessment of tobacco smoking habits
Enrolled subjects had been smoking for 37.5 years (SD ± 11.42),
since the age of 16.5 (SD ± 4.89), an average amount of 23.7 (SD
± 12.32) cigarettes a day. Most of them had at least one relative
with smoking habits (98.3% of the sample). They reported a previous attempt to quit smoking (86.6% of the study population),
meanly lasted 33.3 months (SD ± 54.49), more frequently without a specialist support and by nicotine replacement therapy or
electronic cigarette.
At the baseline, study population showed a high level of nicotine dependence, as evidenced by the Fagerström Test average
score (5.4 ± SD 2.27), but with low levels of expired CO (18.2 ppm
± SD 9.27) and carboxyhemoglobin (COHb) (3.7% ± SD 1.5).
First psychological examination highlighted a high motivation to quit smoking: subjects believed they had a 60% chance
of becoming non-smokers (score 6.2 at the self-efficacy test) and
a high motivation, due to gain health (score 8.9 at motivational
test), physical efficiency (score 5.6), and freedom from addiction
(score 5.3).
Expired CO and carboxyhemoglobin (COHb) showed a significant decrease already two months after the first medical record: average expired CO reduced from 18.2 ppm to 5.7 ppm (p=
0.000) and mean COHb halved, switching from 3.7% to 1.6%.
Cascade analysis
As shown in Figure 1, only 97 subjects (61.4% of those who
participated to the first orientation meeting) accepted to continue
with the first medical examination.
Eleven current smokers were still in the program at the time of
the analysis and, therefore, excluded. Subjects who finally started
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Figure 1. Cascade analysis: Attrition Rate and Retention Rate.

the quit-smoking protocol (n=86; 54%) followed the program for
an average time of 3.38 months (SD ± 3.71), with a significant
difference (p= 0.000) between people who quitted smoking and
people who didn’t. Those who had a negative outcome reported
an average attendance of 1.9 months (SD ± 2.27), significantly
(p= 0.000) different from those with a positive outcome, who had
followed the intervention for 6.6 months (SD ± 4,18).
As shown in Figure 1, the retention rate decreased in three
different moments: between the first orientation meeting and
the opening of the medical records (54% of subjects started the
course), at two months of treatment (56% of the subjects moved
from the first month of treatment to the second), and between six
months and one year. In this case 46% of the subjects attending
the program at six months have also reached the twelve months
of the program.
As illustrated in figure 2, 31.8% of subjects quitted smoking
during the first month. The percentage of subjects who stopped
smoking remained elevated till the end of the fourth month
(24.2%), then progressively declined to 7.6% at the end of the
protocol treatment (twelve months).
One year after the beginning of treatment, 90.9% (n=60) of
the study population dropped the program. Among these subjects,
reached by telephone recall, 28.3% (n=17) had ceased smoking.

Univariate and Multivariate analysis
As shown in Tables 2 and 3, cigarette smoke abstinence at one
year was significantly associated with the number of months of
program attendance. For each additional month of program attendance there was an increased chance to quit smoking (OR 1.512;
95%CI 1.220-1.873, p 0.000), which was still significant at the
multivariate logistic regression (OR 1.802; 95%CI 1.199-2.706,
p 0.005). This probability was higher in men: women were less
likely to reach the former-smoker status at 12 months (OR 2.945,
95% CI 1.009-8.600, p <0.05), although this result was not confirmed at multivariate analysis.

Discussion
To the best of our knowledge, this is one of the few studies investigating the effectiveness of anti-smoking centers in Italy and
the only one evaluating retention rate and attrition rate of the
subjects’ joining a free territorial service dedicated to smoking
cessation in Italy.
During the five years the quit-smoking program set out, an
overall success rate of 18.2% was reached at 6 months, declining
at one year. Indeed, only 7.6% of subjects joining the program
reached the goal of 12 months of treatment. Success rate at one
year was lower when compared to other experience,32,33,34 ranging
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Figure 2. Percentage of smokers, former smokers and dropout in each stage of the program.

Table 2. Risk factors for quitting smoking habits at 12 months (univariate logistic regression model); *p < 0.05; **p < 0.01.

95% CI Exp(B)
Exp(B)

Lower

Upper

p

Years of smoking

0.991

0.947

1.038

0.703

CO exhaled at the first medical examination

0.952

0.894

1.014

0.127

Working condition (unemployed/retired; employed)

1.052

0.373

2.967

0.923

Fagerström Test score

0.979

0.777

1.233

0.855

Gender (female versus male)

2.945

1.009

8.600

0.048*

Marital status (single; married/cohabiting)

0.625

0.189

2.066

0.441

Educational qualification (low; high)

1.125

0.287

4.412

0.866

Months of course attendance

1.512

1.220

1.873

0.000**

Table 3. Risk factors for quitting smoking habits at 12 months (multivariate logistic regression model); **p<0.01.

95% CI Exp(B)
Exp(B)

Lower

Upper

p

Years of smoking

0.953

0.860

1.057

0.363

CO exhaled at the first medical examination

0.817

0.663

1.008

0.059

Working condition (unemployed/retired; employed)

0.351

0.037

3.311

0.361

Fagerström Test score

2.022

0.959

4.261

0.064

Gender (female versus male)

6.106

0.660

56.468

0.111

Marital status (single; married/cohabiting)

3.575

0.206

62.134

0.382

Educational qualification (low; high)

0.257

0.020

3.338

0.299

Months of course attendance

1.802

1.199

2.706

0.005**
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from 27% to 39% at 12 months. The whole therapeutic process
showed three critical moments, in which the retention rate sharply fell: from the first orientation meeting to the first medical examination, the transition between the first and the second month
of treatment and from the sixth to the twelfth month.
Among the 158 subjects taking part to the first orientation
meeting, only 61.4% (N=97) decided to join the program. This
high dropout rate could be explained by the fact that subjects at
their first access to CeSTab were in a “precontemplative” phase,29
generally driven by family or friends and not by personal motivation.
The transition to the second month of treatment and from the
sixth to the twelfth month represents the second and the third
weak point of the therapeutical chain. Albeit the explanations
are quite controversial according to the Authors, a reason for the
decrease in retention rate at these stages could be mainly found
in organizational critical issues, such as short opening time of
CeSTab during the week and lack of personnel.
The duration of course attendance is a main predictor of
smoking cessation, as confirmed by univariate and multivariate analysis. After the adjustment for main confounding factors
(gender, education, working condition, marital status, years of
smoking, Fagerström test score, and exhaled carbon monoxide),
each further month of compliance to the program significantly
increased by more than 80% the probability to reach the goal of
quitting smoking.
Results are in line with other studies showing that the duration of the therapeutic program was one of the most impacting
predictive factors,32,36,38 especially when undertaken together
with friends or family members.34 Conversely, some factors that
showed a significant association in other works (such as nicotine
addiction test, age of onset, previous attempts to quit smoking and
so on),32,33,35-38 didn’t give similar results in our experience. However, it must be pointed out that the limited sample size of our
work could affect the achievement of the significance threshold.
Strengths and limits
The present work represents a preliminary investigation, with
some epidemiological limitations: the small sample size, the high

number of dropouts, the incomplete medical records, the self-reference of the abstinence from tobacco evaluated only at the end
of the program and not confirmed by biochemical verification,
can expose the study to a risk of bias.
Conclusion and future perspectives
Local preventive interventions for smoking cessation, in particular those combining pharmacological and psychological therapy,
increases the probability of successfully quitting smoking. The
longer the subjects attend the course, the higher is the change to
become former smokers.
However, a significant attention should be paid on the first
stages of the program, that are undoubtedly the weakest point
of the process, in order to increase retention rate and, therefore,
improve success chances. This goal can be achieved by improving the service management: for instance, wider opening hours
per week and enhancing human resources engaged in the service,
are recommended, in order to implement the therapeutic strategy.
In addition, extending access to the quit smoking service
to a larger population could be useful: since the prevalence of
smokers in Italy is nearly 25% among men and 20% among
women,3 in the area covered by the Local Health Unit nearly
100.000 smokers can be estimated. Among them, between 30%
and 50% want to quit smoking, according to the international
studies.39-40 Therefore, CeSTab activities should be improved, in
order to cover a much higher and significant part of the potential users. An active strategy of case finding aimed at informing
and recruiting the target population is a priority for an effective
intervention of the anti-smoking center. Workplaces or areas of
social aggregation could then become the successful setting of
future enrollment programs, particularly focused on the young
people and workers.
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