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Abstract

Nursing students are part of the future health labor force; thus, knowing their knowledge
and participation in tobacco control is of importance. Multicenter cross-sectional study
conducted to assess nursing students’ knowledge, attitudes, and training in tobacco depend-
ence and treatment at 15 nursing schools in Catalonia. We employed a self-administered
questionnaire. A total of 4,381 students participated. Few respondents (21.1%) knew how
to assess smokers’ nicotine dependence, and less than half (41.4%) knew about the smok-
ing cessation therapies. Most (80%) had been educated on the health risks of smoking,
50% about the reasons why people smoke and one-third on how to provide cessation aid.
Students in the last years of training were more likely to have received these two contents.
Nursing students lack sufficient knowledge to assess and treat tobacco dependence and are
rarely trained in such subjects. Nursing curricula in tobacco dependence and treatment
should be strengthened to tackle the first preventable cause of disease worldwide.

Keywords Tobacco - Smoking - Addiction - Knowledge - Attitudes - Behaviors - Nursing -
Students

Background

Tobacco use is a significant public health hazard, responsible for nearly 6 million deaths
worldwide annually (WHO, 2017). Tobacco control policies have proven to be effective
in reducing tobacco-attributable morbidity and mortality (Holford et al., 2014), in which
treating tobacco dependence should be incorporated (Lemmens et al., 2008). While pro-
gress has been made in reducing smoking prevalence in the general population, tobacco
use remains high among people with a mental disorder (Guydish et al., 2016) who smoke
at rates approximately twice that of adults without mental disorders ((CDC), 2013).
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The World Health Organization (WHO) has called on health professionals to be role
models by not using tobacco products and promoting a tobacco-free culture (Iniciative,
2005). Nurses, as the largest group in the healthcare workforce, are well-placed to promote
health in a variety of settings that offer opportunities to provide tobacco control interven-
tions (Duaso et al., 2017; Sarna et al., 2009). However, despite the historical roots of nurs-
ing in public health and health promotion (Barker & Buchanan-Barker, 2011; Mcallister,
2010), nurses’ contribution to tobacco control is insufficient (Duaso et al., 2017; Sarna &
Bialous, 2005) and rates of helping smokers to quit suboptimal (Rice et al., 2017) even in
psychiatric settings (Metse et al., 2018) where more than half of patients smoke (Ballbe
et al., 2016; Metse et al., 2017).

Reasons for nurses’ modest contribution to promoting tobacco cessation include their
own tobacco use (Duaso et al., 2017), lack of time in promoting healthy behaviors, and
lack of training in how to support smokers to quit (Katz et al., 2016; Ratschen et al., 2009).
International studies have shown that nurses receive little training in practical delivery of
smoking cessation interventions (Sarna et al., 2012; Warren et al., 2008), which is one of
the main factors that prevents nurses from intervening with patients who smoke (Sreera-
mareddy et al., 2018).

To deliver smoking cessation interventions effectively, nurses should be trained during
their professional education (Sarna et al., 2006; 2014). Studies in the UK and the USA
have explored how training on tobacco use, dependence, and treatment is provided in the
nursing curricula (Richards et al., 2014; Warren et al., 2009) and highlight knowledge gaps
in practical contents required to deliver smoking cessation services (Rigotti et al., 2009).

In Spain, 29% of adults (> 15 years old) are smokers (Commission, 2015), and the prev-
alence of tobacco use among nurses (Duaso et al., 2017; Martinez et al., 2016) and nursing
students (Fernandez et al., 2010; Ordas et al., 2015) is similar to that in the general popula-
tion of their same age and sex (25.4% among nurses and 18.2 to 28.8% among nursing stu-
dents). However, little is known about nursing students’ attitudes towards their own role in
tobacco control, their knowledge in a range of tobacco-related topics, and what training is
received on this topic during their nursing education has received scant attention in Spain.
Therefore, it is important to examine whether nursing students are receiving and acquiring
adequate knowledge and skills to deliver tobacco cessation interventions in a country in
which still one in four adults smoke.

The aim of this study was to examine Spanish nursing students’ knowledge, attitudes,
and training in tobacco-related issues, including dependence and treatment, during their
undergraduate education.

Method
Design and Participants

The tobacco-related consumption, knowledge, and education among nursing students’
study (known as ECTEC study) is a large cross-sectional multicenter study conducted in
fifteen University Nursing Schools in Catalonia (Spain). The study was designed with the
purpose of responding to several research aims, including the characterization of tobacco,
e-cigarettes, and cannabis use published before (Martinez et al., 2019). In brief, the partici-
pants of the ECTEC study were first to fourth-year nursing students enrolled in a nursing
school in Catalonia from October 2015 to June 2016 (2015-2016 academic years). Overall,
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7,660 nursing students were enrolled during that time period (aggregated data provided by
each university). Inclusion criteria were: (1) to be > 18 years old, (2) to be registered in the
core subject class in which the study data were collected, (3) to attend this class the day of
the data collection, and (4) to provide written informed consent to participate in the study.

Instrument and Variables

As part of the large ECTEC study, an anonymous self-administered paper version question-
naire was designed based on the Global Health Professional Survey (GHPS) to explore
knowledge, attitudes, and training in tobacco-related issues (Warren et al., 2011). The
questionnaire (available upon request) included 62 questions and was piloted in one of the
universities to test its reliability and acceptability (Martinez et al., 2017).

For this study, the main dependent variables were tobacco-related knowledge, attitudes,
and training received in nursing school.

Knowledge about tobacco-related issues referred to epidemiological data (e.g., preva-
lence of tobacco consumption, mortality, and morbidity worldwide and in Spain), health
effects, and tobacco dependence and treatment. Statements were formulated to assess stu-
dent knowledge in these areas, with response codes of "true” or “false.”

Attitudes towards smoking included student’s opinion on whether nurses and nurs-
ing students should be role models and not smoke, whether health professionals should
be trained to ask and record smoking status, advice smokers to quit, and help patients

99 < EEINT3

quit. A 5-points Likert scale (“totally agree,” “agree,” “neither agree nor disagree,” “disa-
gree,” “totally disagree”) was used to collect this information. For this study, the first two
responses were combined into “agree,” and the remaining were combined as “disagree.”

Regarding training, participants were asked if they had received education and/or train-
ing in various tobacco-related areas such as epidemiological data, health effects, morbidity,
and tobacco dependence and treatment interventions. The possible response options were
“yes,” “no,” “do not know/do not answer.” We combined “no” and “do not know/do not
answer” to mean “no” for this study.

The main independent variables explored were sex, year of school (first, second, third,
fourth), and smoking status. Respondents were classified as current smokers (smokes either
daily/every day or occasionally/not every day), former smokers (used to smoke but absti-
nent for 6 months or longer), and never smokers (never smoked > 100 cigarettes in their life

(Husten, 2009).

Procedure

We contacted the Deans of each Nursing School to request permission to conduct the sur-
vey and the appointment of a contact person to act as a liaison in each center. All fifteen
schools agreed to participate. The fieldwork consisted of several visits to each of the cent-
ers to reach all the courses.

In each of the selected classrooms, all students were orally informed about the main
objectives of the study by one of the researchers, and a participant information sheet was
provided. All participants gave written informed consent before completing the question-
naire. Participation was voluntary and anonymous, average time to complete the survey
was 15 min, and no incentives were provided to respondents.
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Data Analysis

For the extraction of data, all the paper-based questionnaires were digitized and pro-
cessed with optical character recognition (OCR) and intelligent character recognition
(ICR) Kofax® technology. We computed frequencies and percentages for all the depend-
ent variables. For this study, we grouped year of education in two categories: 1st and
2nd year students and 3rd and 4th. To test differences in independent variables (sex, year
of education, and smoking status), we used Chi-square tests. In addition, we performed
adjusted multilevel logistic regression analysis, with fixed effects, for each dependent
variable to provide adjusted odds ratios (aOR) and their 95% confidence intervals (CI)
with the nursing school as the 2nd level of aggregation. Statistical significance was
established at p <0.01. The analyses were performed using SPSS® 21.0 for Windows®.

Results
Participation and Demographic Data of the Participants

The final sample was composed of 4,381 students that represent the 57.2% of students enrolled
in the academic years 2015-2016 (4,381/7,660). Nevertheless, the 98.5% (4,381/4,447) of
students who were at class at the time of the survey agreed to participate. With regard to par-
ticipants’ sociodemographic characteristics, 83.9% were women, 58.2% were in their 1st or
2nd year of school, 29.7% were smokers, 57.2% never smokers, and 13.1% former smokers.

Participants’ Knowledge in Tobacco-Related Topics

Most participants (98%) responded that tobacco use is an addiction, and 98.3% responded
that secondhand smoke is a health hazard for non-smokers. However, only 35.8% knew
that tobacco consumption rates were decreasing in Spain at the time of the study. Students
in the 3rd or 4th years of training knew more of this epidemiologic trend than those in
Ist or 2nd year (Fig. 1). About 77.5% knew that tobacco-related mortality is decreasing
in Spain, and 66.4% knew that cardiovascular diseases are the main cause of tobacco-
related morbidity. In both cases, students from the last years of nursing education knew
more of these trends than those in the first years (Table 1). Only 21.1% of participants
knew that the Fagestrom test is not used to assess smokers’ motivation to quit and 41.4%
affirmed that hypnosis is not an effective quitting method; students from the last years
of schooling (3rd and 4th) were more likely to know these concepts (¢OR=1.18; 95%
CI=1.04-1.33) than first year students (Fig. 1). In addition, 59.4% of participants knew
that nicotine replacement therapy (NRT) is not recommended to smokers who smoke less
than five cigarettes per day, with students from the last education years having greater
odds of knowing this than those in the first years group (¢OR=1.63; 95% CI=1.43-1.85).

Participants’ Attitudes Towards Tobacco Control

While 63.1% of participants considered that health professionals should lead by the
example and not smoke, only 45.1% thought that nursing students should have the same
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Fig.1 Sociodemographic factors associated with knowledge acquired about several tobacco-related issues
(aOR and 95% CI)

exemplary role. In both cases, never and former smokers were more likely to express
higher support for these two statements than smokers (Table 2).

The majority of students (95.9%) believed that health professionals should be trained to
help smokers quit, but women (aOR=1.74; 95% CI=1.21-2.49) and those in the last years
of education (aOR=1.65; 95% CI=1.19-2.29) and never smokers were more likely to have
this opinion (aOR=2.14; 95% CI=1.54-2.99). Only 56.3% believed that smokers are more
likely to quit when advised by a health professional. 30.4% of participants thought that health
professionals who smoke are less likely to advise their patients to quit, and compared to
smokers, never smokers (¢OR=1.51;95% CI=1.30-1.77) and former smokers (¢OR=1.34;
95% CI=1.07-1.68) were more likely to have this opinion (Fig. 2). Finally, 69.4% of par-
ticipants considered that the National Health System should fund effective treatments to quit
smoking, with a lower support among former (¢OR=0.78; 95% CI=0.62-0.98) and never
smokers (aOR=0.68; 95% CI=0.58-0.79) compared to smokers (Fig. 2).

Tobacco-Related Training Received During Nursing Education

Most participants (86.9%) stated that they had been taught about the risks of smoking
and the difference between active and passive smoking during their nursing education
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Fig.2 Sociodemographic factors associated with participants’ attitudes towards health professionals’ and
health organizations’ role in tobacco control (aOR and 95% CI)

students from the last years of schooling (3rd and 4th) being more likely to have
received this information (aOR=5.60; 95% CI=4.33-7.23) than first year students
(Fig. 3). However, less than half reported being informed about the reasons why peo-
ple smoke; students from the last years had higher odds of having received this infor-
mation (aOR=3.89; 95% Cl=3.41-4.43). In addition, only 33.4% received training
on how to help smokers quit, with the students from the last years having higher odds
(aOR=17.86; 95% CI=6.79-9.11) of receiving this training compared to those of the
first years. In terms of how to support smokers quit, 60.5% were taught about the
importance of giving educational materials, 65.3% about how to use NRT, and 30.9%
about the use of other pharmacotherapies. This knowledge was higher among 3rd and
4th year students (see Table 3). Nevertheless, only 24.3% of participants affirmed to
have the knowledge and skills required to help smokers quit. Students from the last
years (3rd and 4th school years) were more likely (40.1%) to consider themselves
capable of helping smokers to quit than students in the first years (1st and 2nd school
years, 12.6%) (OR=4.69; 95% CI=4.02-5.48) (Fig. 3). Generally, students from the
last years of schooling reported having received more information about smoking
consumption and smoking cessation content, this variable being the most significant
predictor (Fig. 3).
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Fig.3 Sociodemographic factors associated self-reported training received on tobacco-related contents dur-
ing their Nursing Bachelor’s Degree Program (aOR and 95% CI)

Discussion

To our knowledge, this is the first study that comprehensively explores knowledge and atti-
tudes towards tobacco in a high number of nursing schools in Spain (all nursing schools in
Catalonia). A high percentage of nursing students knew about the risks of smoking, but did
not know about the current trends in the tobacco epidemic nor have the necessary knowl-
edge for assessing and treating tobacco dependence. Nursing students generally reported
having been informed about the risks of smoking, but only one in three reported having
been trained on how to help patients quit. These findings point out how tobacco-related
competencies are scarcely taught and evaluated in nursing programs in Catalonia.

Our findings indicate that nursing students have a low attitude towards the role of nurses
in tobacco control, especially if they are smokers. In this study, participants’ support towards
this role of nurses and nursing students was lower than that reported by other studies (Chan-
drakumar & Adams, 2015; Sreeramareddy et al., 2018; Vitzthum et al., 2013). This differ-
ence may derive from the inclusion of all University Nursing Schools in Catalonia, yielding
a more realistic picture of the situation than studies conducted in only one center. Nurses’
personal attitudes towards tobacco use influence their practices in advising and counsel-
ling smokers to quit (Duaso et al., 2017). It is known that college years are a critical time
for developing tobacco use and building attitudes towards tobacco (Ye et al., 2017). Thus,
encouraging college students to quit during their university education (Pardavila-Belio et al.,
2015) is essential, especially if they are pursuing a health professional degree (Tavolacci
et al., 2018), as this may influence their future practice. Some undergraduate students start
tobacco use and become nicotine-dependent during their college years (Freedman et al.,
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2012). It is critical to offer college students the opportunity to quit, especially among nurs-
ing students who are at higher risk of becoming smokers when compared to students from
other healthcare professions (Tavolacci et al., 2018). Prior research in Spain has shown that
a nurse-led intervention addressed to college students was helpful in decreasing smoking
rates (Martinez & Fernandez, 2015; Pardavila-Belio et al., 2015). Future research should be
oriented to introduce smoking cessation programs among nursing students who smoke dur-
ing school years.

The majority of participants knew about the harmful effects of smoking on health,
which was similar to results reported by a study conducted in the UK (Richards & Borg-
lin, 2011). However, participants were less informed about other tobacco-related contents,
such as the current epidemiologic trends in tobacco use and information needed to assess
and treat nicotine dependence. In this regard, although some studies have explored nursing
students’ knowledge in tobacco-related content, there is no consensus about what tobacco-
related competencies nurses should acquire during their nursing education (Ye et al., 2017).
Ordas et al. explored nursing students’ knowledge about tobacco and exposure to second-
hand smoke as a cause of disease (Ordas et al., 2015), but did not explore other contents. In
our study, we have examined Spanish nursing students’ knowledge, attitudes, and training
in several tobacco-related topics, from epidemiologic trends to evidence-based interven-
tions; however, more research is needed to establish what concepts and skills nurses should
learn during their training.

Last, our participants confirmed that they had received little training in tobacco cessa-
tion interventions. This finding aligns with those of previous studies (Richards et al., 2014;
Sarna et al., 2009; Sreeramareddy et al., 2018). Our results show that students from the
last years of schooling had received more training in smoking consumption and smoking
cessation during their nursing education, this variable being the most significant predictor
of having received this academic content. In spite of this fact, there was a general lack of
knowledge about how to assess and treat nicotine dependence. Up to now, smoking ces-
sation is taught in broad courses such as health promotion (Richards et al., 2014), and
nursing programs tend to focus on the health effects of smoking but neglect the practical
aspects of how to assist smokers to quit (Petersen et al., 2017; Sreeramareddy et al., 2018).
In addition, cessation skills are rarely tested in student examinations (Forman et al., 2017;
Richards et al., 2014). The limited number of hours allocated to smoking cessation in nurs-
ing curricula may also reflect the low priority of this topic among nurses (Freedman et al.,
2012; Ye et al., 2017). Training all healthcare workers to record smoking use and provide
brief smoking cessation intervention may be an effective method to scaling up the use of
smoking cessation guidelines (Carson et al., 2012) and counteract the tobacco epidemic.
However, this material is usually only given in postgraduate short courses (Ye et al., 2017),
ranging from 1 to 4 h, and that cover several tobacco-related specific topics such as tobacco
dependence, secondhand tobacco smoke, nicotine withdrawal symptoms, and tobacco ces-
sation interventions (including motivational approaches and stages of change) (Ye et al.,
2017). Efforts to include tobacco cessation in Nursing Schools curricula have been made in
the USA (Petersen et al., 2017); however, there is not a consensus of what material should
this curricula incorporate nor which competencies students should demonstrate at the end
of their bachelor’s degree (Royal College of Physicians, 2018). In a study conducted in
Canada, the majority of nursing teachers and professors lack specific smoking cessation
training and background, and consequently their lectures include little content about this
topic (Lepage et al., 2015). In Spain, nursing curriculum guidelines state a commitment
to health promotion, but there are not current guidelines on teaching smoking cessation
(Ordas et al., 2015).
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Strengths and Limitations

Due to the use of a cross-sectional design, we can report associations only, without the
possibility of inferring causality. Nevertheless, this cross-sectional study is the baseline
of a future cohort that will allow us to investigate tobacco-related knowledge, attitudes,
and behaviors among nursing students. In addition, some selection bias can be introduced
due to only those students who attended the class in which we conducted the survey were
invited to participate. However, participation from those that were at class accounted for
98.5%, and we were able to survey 60% of all nursing students in Catalonia in 2015-2016.
Moreover, this this study has other strengths, including that the questionnaire employed is
based on the Global Health Professional Survey (GHPS) (Warren et al., 2011) and its big
sample size, allowing the clustering and multilevel analysis models.

Conclusions

Nursing students lack sufficient knowledge about tobacco epidemic current and how to
assess and treat tobacco dependence. This is mainly because they receive scarce train-
ing in these areas during their school years. In addition, nursing students show a low
attitude towards their role in tobacco control, especially among smokers. These findings
point out the need to strengthen tobacco-related education by incorporating more tobacco-
related content in nursing curricula in an effort to boost the future contribution of nurses
to tobacco control. There is a need to further investigate the most effective approaches to
introducing tobacco-related content into overall education and specifically in mental health
nursing education.

Implications

This study has implications for the practice of nurses in tobacco dependence and cessa-
tion treatment in all the specialties, but in particular for those who are working in mental
and psychiatric settings. Besides the impending need to improve tobacco cessation training
during the years of Nursing School, other practical suggestions to improve the contribution
of nurses are smoking cessation as part of the nurse’s role; having well-established and
updated smoking cessation protocols, clinical records, and pharmacological aids in place;
and rewarding nurses for helping smokers to quit. This might even contribute to improving
how nursing students are trained during their practicum as they would have both the super-
vision of lecturers and the support of experienced nurses in the clinical field.
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