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Abstract 
Objectives. To examine smoking prevalence, attitudes, knowledge and behaviours/be-
liefs among Health Professional School students according to the Global Health Profes-
sional Student Survey (GHPSS) approach. 
Methods. A cross-sectional study was carried out in Catania University Medical Schools. 
The GHPSS questionnaires were self-administered. Logistic regression model was per-
formed. The level of significance was p ≤ 0.05. 
Results. 422 students answered to the questionnaire. Prevalence of current smokers 
was 38.2%. 94.3% of the total sample believe that health professionals should receive 
specific training to quit smoking, but only 21.3% of the sample received it during the 
study courses. 
Conclusions. Given the high prevalence of smokers among health professionals and 
their key role both as advisers and behavioral models, our results highlight the impor-
tance of focusing attention on smoking cessation training addressed to them. 
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INTRODUCTION 
Tobacco smoking is a global epidemic. The World 

Health Organization has estimated that tobacco and 
its products kill over 3.5 million people worldwide ev-
ery year and it is extrapolated that by the decade 2020-
2030, tobacco will kill 10 million people a year [1]. 
Specifically, smoking rates remain high in the European 
Union (EU), especially in Central and Eastern Europe-
an countries [1], in particular, data from 2012 showed 
that 24.6% of Italian men and 17.2% of women were 
daily cigarette users [2]. 

The adverse effects on general health of tobacco 
smoking are well documented and on average, cigarette 
smokers die ten years younger than non-smokers [3, 
4]. There is increasing evidence that contact with other 
smokers, particularly in the family, is a strong determi-
nant of risk of smoking uptake [5, 6]. Tobacco smoke is 
powerfully addictive, so experimentation and uptake of 
smoking which, in developed countries typically occurs 
in late childhood or adolescence, is a highly hazard-
ous behaviour. Moreover the health impact of smoking 
will be greater in the young people of today related to 

the early smoking initiation; indeed, in the long term, 
young people who become habitual smokers and con-
tinue smoking in adulthood, are more likely to develop 
cancer and cardiovascular diseases [7, 8]. 

Tobacco smoking can be reduced by clinical interven-
tions that are highly cost-effective, and can be delivered 
by general physicians with relatively little training [9]. 
Moreover, the benefits of smoking cessation have been 
well demonstrated. Smoking cessation reduces health 
risks and improves quality of life [10, 11]. Therefore, 
every smoker should be actively encouraged to give up 
smoking. Due to tobacco’s highly addictive properties, 
cessation attempts need to be supported by health care 
professionals to achieve long-term abstinence. Health 
professionals are in an ideal position to advise and edu-
cate patients about the dangers of smoking. Moreover, 
they can play an important role in preventing harmful 
health effects by promoting smoking cessation both as 
advisers and behavioral models for the citizens [12-16]. 

Primary care physicians (PCPs) have been the main 
focus for smoking cessation efforts, but they are insuf-
ficient to help most smokers quit [17-19]. Moreover, 
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despite the responsibility that physicians have to their 
smoking patients, research suggests medical students 
still do not receive adequate training. [20, 21]. If other 
health professionals besides physicians could be mobi-
lized to address tobacco dependence, this would help 
identify more smokers and reinforce smoking cessation 
attempts. There is evidence that smoking cessation in-
terventions are effective when delivered by non-physi-
cian health professional groups: nurses [22], dentists 
[23], dental hygienists [24], and pharmacists [25]; so, 
it is relevant to have information on their habits and 
attitudes towards smoking, especially concerning their 
role to give help to smokers who wish to quit.

The aim of this study was to examine smoking preva-
lence, attitudes, knowledge and beliefs among multiple 
types of Health Professional Schools according to the 
GHPSS (Global Health Profession Students Survey) 
approach.

MATERIALS AND METHODS 
Study design and population 

This cross-sectional study was carried out in Catania 
city in Sicily Region (South of the Nation). 

Undergraduates were randomly chosen from the only 
last year of course from Catania University Medical 
Schools belonging to the Strictly Medical Schools includ-
ing Faculty of Medicine (6 year of course) and Faculty of 
Dentistry (5 year of course) and to the graduate courses 
of Technical Science for Health Professional School con-
cerning Pharmacy Faculty (5 year of course), Diagnostic 
Technical Health Professional School (second years of 
course), Nursing Technical Health Professional Schools 
(3 year of course) and Physiotherapy Technical Health 
Professional Schools (3 year of course). Only the last year 
of course for each Schools was involved and the survey 
was conducted among students attending the daily les-
sons. All of them were asked to perform the survey. The 
study was made possible by President of the University 
agreement and thanks to academic professors attending 
the classroom approving the survey performance. The 

survey was conducted during the second semester of 
study, between March and July 2012. 

The questionnaires 
The tool used in this survey was the Global Health 

Professions Student Survey (GHPSS) questionnaire, 
carried out by the Tobacco Free Initiative (TFI), World 
Health Organisation (WHO) and the Office on Smok-
ing and Health (OSH), Centers for Disease Control 
and Prevention (CDC), in consultation with a range of 
countries representing the six WHO regions. GHPSS 
is an important part of the Global Tobacco Surveillance 
System (GTSS), started in 1999 (CDC 2010). 

After emphasizing the importance of the topic, the 
questionnaire, it was explained and distributed by the 
hygiene lecturer during regular class sessions and then 
the self-administered questionnaires were compiled by 
Health Professional School students in an anonymous, 
voluntary manner, in accordance with the protocol de-
veloped by WHO Europe and the CDC [26]. 

The original questionnaire was composed of 42 ques-
tions divided into six sections, but in the current study 
we added one country-specific question on knowledge 
about the use of antidepressants (such as bupropion 
or Zyban) and acetylcholine receptor partial agonists 
(such as Varenicline or Champix) and counselling tech-
niques in tobacco cessation programs. 

The original version of the GHPSS questionnaire 
was translated into Italian by an expertise in transla-
tion English-Italian language and modified by adding 
country-specific questions. 

The translated version was tested in a previous time [27]. 
The final form of the Italian questionnaire was com-

posed of 44 questions, distributed in 6 sections on: 
1) prevalence of tobacco use (questions 1-9); 
2) exposure to environmental tobacco smoke (i.e. 

time spent with people who smoke in places other than 
home) (questions 10-13); 

3) attitudes (i.e. opinions about no-smoking policies 
and laws, and about the role of healthcare professionals 

Socio-demographic variables Frequencies
N (%)

No smokers 
N (% ROW)

Current smokers
N (% ROW) p-value

Age
< 24
≥ 25

197 (46.7) 
225 (53.3)

112(56.9)
149 (66.2)

85 (43.1)
76 (33.8) 0.048*

Gender
F 
M

268 (63.5)
154 (36.5)

179 (66.8)

82 (53.2)
89 (33.2)
72 (46.8) 0.006*

Year of attendance
2°-3°
4°-6°

291 (69)
131 (31)

172(59.1)
89 (67.9) 119 (40.9) 

42 (32.1) 0.08

^^School types
Strictly Medical Schools
Health Professional Schools

237 (56.2)
185 (43.8)

167 (70.5)
94(50.8)

70 (29.5)
91 (49.2) < 0.001*

Total 422 (100) 261 (61.8) 161 (38.2)

*p < 0.05 (level of significance); ^^School types: Strictly Medical School (Medicine and Dentistry; Health Professional School (Pharmacy, Diagnos-
tic, Physiotherapy, Nursing).

Table 1
Characteristics of the sample 
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in smoking cessation) (questions 14-24); 
4) behavior/cessation (i.e. smoking habit, willingness 

to stop, opinions about healthcare professionals who 
used to smoke) (questions 25-32); 

5) curriculum/training (i.e. formal training in smok-
ing cessation techniques on the medical curriculum and 
knowledge about methods – pharmacological or coun-
seling techniques – for help to quit) (questions 33-41 in 
the original, previous adding the two new therapies. So 
the 5 section resulted form 33-41); and 

6) demographics (age, gender, course year) (ques-
tions 42-44). 

Our attention was focused in particular on questions 
about smoking behavior and intention to quit, attitudes 
regarding the role of healthcare professionals in smok-
ing cessation, training and knowledge about smoking 
cessation methods.

 
Outcome measure 

The outcome measure was “being a current smoker” – 
who smoked cigarettes at least 1 day during the 30 days 
before the survey (WHO 2010). 

Statistical analysis 
Data were analysed with the software SPSS 19.0 for 

Windows. 
Descriptive analyses were performed using frequen-

cies, percentages, frequency tables for categorical vari-
ables and mean ± standard deviation (SD), and 95% 
confidence intervals (95% CI) for quantitative variables. 

For the bivariate analysis t-tests and chi-square tests 
were performed to evaluate differences for quantitative 
and categorical variables, respectively. A logistic regres-
sion model was used to identify possible factors associ-
ated with the tobacco smoking status. According to the 
Hosmer-Lemeshow procedure, only covariates having 
a p-value < 0.25 at univariate analysis were introduced 
into the models [28]. 

Moreover, gender and age, as possible confounders, 
were included into the regression model. Results are ex-
pressed as odds ratio (OR) with 95% CI, and the goodness 
of fit of the model was assessed by the Hosmer-Lemeshow 
test. The level of significance was set at p ≤ 0.05.

RESULTS 
Sample characteristics and prevalence of smoking
The questionnaire was administered to 422 students 

including in all graduate Schools (response rate 100% of 
the attendance students). 

63.5% (n. 268) were females, and 53.3% (n. 225) of 
the students were over 25 years old. 

The prevalence of current smokers was 38.2% (n. 
161). Socio-demographic characteristics of the sample 
are reported in Table 1. 

Table 2
Attitudes and beliefs about tobacco (smokers and non-smokers)

Attitude and beliefs Frequencies 
N (%)

Non-smokers
N (% column)

Current smokers 
N (% column)

p-value

Should HPs get specific training on cessation techniques?
YES
NO

398 (94.3)
24 (5.7)

252 (96.6)
9 (3.4)

146 (90.7)
15 (9.3) 0.01*

HPs serve as role models for their patients and the public?
YES
NO

285 (67.5)
137 (32.5)

180 (69)
81 (31)

105 (65.2)
56 (34.8) 0.42

Should HPs regularly advise smokers to quit?
YES
NO

405 (96)
17 (4)

254 (99)
7 (2.7)

151 (93.8)
10 (6.2) 0.07**

Should HPs regularly advise smokers to quit chewing 
tobacco/smoking cigar or pipe?
YES
NO

403 (95.5)
19 (4.5)

253 (96.9)
8 (3.1)

150 (93.2)
11 (6.8) 0.07**

HPs that are smokers give less advice or information 
about smoking cessation to patients?
YES
NO 

213 (50.5)
209 (49.5)

145 (55.6)
116 (44.4)

68 (42.2)
93 (57.8) 0.008*

HPs that chewing tobacco/smoking cigar or pipe give less 
advice or information about smoking cessation to patients?
YES
NO

203 (48.1)
219 (51.9)

146 (55.9)
115 (44.1)

57 (35.4)
104 (64.6) < 0.001*

Patients, if advised by HPs, have more chances to quit 
smoking? 
YES
NO 

348 (82.5)
74 (17.5)

221 (84.7)
40 (15.3)

127 (78.9)
34 (21.1) 0.12**

HPs: Health professionals; *p < 0.05 (level of significance); **Hosmer-Lemeshow procedure (Hosmer and Lemeshow 1989) (only covariates having a p-value < 
0.25 at univariate analysis were introduced into the models.
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The highest rate of current smokers resulted in the 
sample under 24 years old (43.1%) (p = 0.048) and 
among males 46.8% (n. 72) are current smokers vs 33.2% 
(n. 89) among females sample (p = 0.006) (Table 1). 

77.5% (n. 327) of the sample have just at one time 
smoked a cigarette in their life and 29.6% had smoked 
their first cigarette between 16 and 17 years. 

Attitudes, beliefs and knowledge 
About attitude, more than half of the students believe 

that Health Professionals (HPs) are a models for patients: 
67.5% answer that health professionals have a role in giv-
ing advice or information about smoking cessation and 
overall of the sample think that HPs regularly should ad-
vise smokers to quit (96%) believing that patients, if ad-
vised by HPs, have more chances to quit smoking for the 
82.5% of the sample (Table 2). 

94.3% of the total sample believe that health profession-
als should receive specific training on technique to quit 
smoking, but only 21.3% of the sample received specific 
training on smoking techniques during the study courses. 

Binary logistic regression. Possible factors associated 
with smoking status 

Multivariate analysis for the outcome “being a current 

smokers” show that students belonging to the Techni-
cal Science for Health Professional School (Pharmacy, 
Diagnostic, Physiotherapy, Nursing) were significantly 
more likely to be smokers in comparison to students 
from Medical Schools (Medicine and Dentistry) (OR 
= 2.31; 95% CI: 1.54-3.45; Adjusted OR = 3.25; 95% 
CI: 1.84-5.72). 

In addition, males have a higher probability to be 
smokers than females (OR = 1.76; 95% CI: 1.17-2.65; 
Adjusted OR = 1.59; 95% CI: 1.04-2.46). 

Students who believe that health professionals should 
get specific training on cessation techniques appear to 
have a lower probability to be a smokers (OR = 0.34; 
95% CI: 0.14-0.81; Adjusted OR = 0.26; 95% CI: 0.10-
0.68) likewise who believe that health professionals that 
chewing tobacco/smoking cigar or pipe give less advice 
or information about smoking cessation to patients 
(OR = 0.43; 95% CI: 0.28-0.64); Adjusted OR = 0.41; 
95% CI: 0.26-0.62). 

In the regression model, two variables reversed their 
Adjusted OR in order to the Crude OR: the “year of 
attendance” that changed when in the model was in-
troduced the type of School (2°-3° year of attendance: 
Crude OR = 1.46 (0.94-2.26); Adjusted OR of 0.58 
(0.31-1.08), with no statistically significant values and 

Independent variables Crude OR  (95% CI) Adjusted OR (95% CI)

Age
≥ 25 (reference) *
< 24

1
1.48 (1-2.20)

1
1.32 (0.86-2.03)

Gender
Female (reference) *
Male

1
1.76 (1.17-2.65)

1
1.59 (1.04-2.46)^

** Year of attendance
4°-6° year (reference) *
2°-3° year

1
1.46 (0.94-2.26)

1
0,58 (0.31-1.08)

School types
Strictly Medical Schools (reference) *
Health Professional Schools

1
2.31 (1.54-3.45)

1
3.25 (1.84-5.72)^

HPs that are smokers give less advice or information about smoking 
cessation to patients?
No (reference) *
Yes

1
0.58 (0.39-0.87)

1
1.45 (0.70-2.99)

HPs that chewing tobacco/smoking cigar or pipe give less advice or 
information about smoking cessation to patients?
No (reference) *
Yes

1
0.43 (0.28-0.64)

1
0.41 (0.26-0.62)^

Should HPs get specific training on cessation techniques?
No (reference) *
Yes

1
0.34 (0.14-0.81)

1
0.26 (0.10-0.68)^

Should HPs regularly advise smokers to quit chewing 
tobacco/smoking cigar or pipe?
No (reference) *
Yes

1
0.43 (0.17-1.09)

1
0.60 (0.21-1.71)

Patients, if advised by HPs, have more chances to quit smoking? 
No (reference) *
Yes

1
0.67 (0.40-1.12)

1
0.73 (0.42-1.28)

Hosmer and Lemeshow Test:  p = 0.04; *(Reference); **Hosmer-Lemeshow procedure (Hosmer and Lemeshow 1989) (only covariates having a 
p-value; < 0.25 at univariate analysis were introduced into the models; ^Statistically significant value.

Table 3
Binary logistic regression analysis for the outcome “being a current smokers”
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the “HPs that are smokers give less advice or informa-
tion about smoking cessation to patients? (Crude OR 
of 0.58 (0.39-0.87); Adjusted OR of 1.45(0.70-2.99). 

Hosmer and Lemeshow goodness of fit Test resulted 
in a value of p = 0.04 (Table 3). 

DISCUSSION 
The major objectives of this cross-sectional study were 

to examine the prevalence of smoking habit among the 
Health Professional School students and their knowl-
edge and beliefs about tobacco cessation training. Our 
investigation found important results which are worth 
to discuss. 

Although the Health Professional School students 
is a group of society expected to have quite conscious 
approach to addictive substance use, our findings 
confirm a rate of current smoking (38.2%) among 
them higher than that in the general population [2]. 
Various cross-sectional investigations have suggested 
that there is an alarming worldwide trend for smok-
ing rates to increase during students’ time at medical 
schools [29-36]. Our results, in accordance with Gras-
si, et al. [37] highlight that Italian medical students 
lack knowledge about tobacco dependence, how to 
treat it, and the critical role of the physician in pro-
moting cessation. Globally the prevalence of smoking 
is higher among our students than other European 
studies. These findings suggest that medical schools 
do not offer adequate training in tobacco dependence 
and provide a rationale for modifying the core curric-
ulum to include more information on tobacco depen-
dence treatment. Also of note is the fact that, these 
are future healthcare professionals and one smoking 
HP for instance would have a profound influence on 
the smoking habits of his hundreds of patients/clients 
in the general population,  mainly considering that 
smoking prevalence in the general population of the 
Sicily region, resulted slighty higher than in the whole 
of the Nation (31% vs 30% respectively). In the island, 
males are more smokers than females and the number 
of sigarettes smoked amount in a mean of 14 in just 
one day [38]. 

”Health professional who continues to smoke sends 
inconsistent message to patients whom he/she counsels, 

and need to acquire knowledge about smoking-re-
lated diseases and specific skills in smoking cessation 
techniques [39, 40]. 

Interestingly the current smokers prevalence is higher 
among the Health Professional School students than 
the Strictly Medical School students, this means more 
attention needs to be given to them in prevention and 
controlling tobacco smoking. 

Another finding of this study is that more than half of 
the medical students think that HP have a role in giv-
ing advice or information about smoking cessation, it is 
important because the future general practitioners who 
attach little importance to physicians’ advice are un-
likely to make an effort to provide smoking-prevention 
counselling once they have become general practitio-
ners themselves [41]. Despite the most of HP believe 
that health professionals should receive specific train-
ing on technique to quit smoking, most of the students 
had not received such training in a formal way during 
regular courses. 

Finally, our findings related to attitudes and beliefs 
among smokers and non-smokers confirm that more 
non-smokers than smokers are active in smoking ces-
sation counseling [42-45]. The strength of our analysis 
is that this simultaneous survey of multiple health pro-
fessionals asks specifically about their smoking status, 
knowledge, attitudes, beliefs and tobacco cessation 
training, allowing us to examine possible factors associ-
ated with smoking status to improve delivery of tobacco 
dependence treatment among a diverse range of health 
professionals who encounter smokers on the front lines 
of clinical care. 

Our study is subject to certain methodological limita-
tions. First, the design of our study was cross-sectional 
and this form of research can only provide a snap-shot 
of the situation in the sample. Second, smoking status 
of subjects was assessed only by means of self-report, 
potentially rendering our results less reliable. Because 
the survey was anonymous and completely voluntary, 
one can assume that smoking status was reliably cap-
tured. 

CONCLUSIONS 
Given the high prevalence of smokers among future 

health professionals and their role both as advisers and 
behavioral models, our results highlight the importance 
of focusing attention on smoking cessation training ad-
dressed to them. Continuous education is essential in 
order to hope that cessation rates and interventions will 
increase and more lives will be saved. No other inter-
vention has such a high health potential benefit.
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