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ABSTRACT

Objective: Research to date has revealed that communities lack adequate knowledge
about third-hand smoke, and their beliefs and attitudes towards it are not well-
developed. In this study, it was aimed to assess the beliefs and opinions of physicians
from different clinics regarding third-hand smoke.

Method: This cross-sectional study was conducted from September 2022 to November
2022, with the participation of 245 physicians. We conducted face-to-face interviews to
collect sociodemographic data, department of employment, chronic illness, smoking
habits, and responses to the Beliefs About Third-Hand Smoke-Turkish scale. The
significance level was set at p<0.05.

Results: The participants had an average age of 33.46+7.51 years, with 53.5% (n=131)
being female. Among them, 55.51% (n=136) had never smoked, 31.83% (n=78) were
current smokers, and 12.65% (n=31) had quit smoking. About three-fourths had never
heard of third-hand smoke. Female, single, physicians with chronic obstructive
pulmonary disease or asthma, non-smokers, those who prohibited smoking at home, and
those who advised patients to quit smoking had significantly stronger beliefs about
third-hand smoke exposure.

Conclusions: In this study, physicians' beliefs and opinions concerning third-hand
smoke exposure were examined, and it was found that a significant number of them had
no prior knowledge of third-hand smoke. This study underscores the importance of
enhancing physicians' understanding and awareness in this regard. It also recommends
conducting comprehensive studies targeting at-risk groups to protect public health.
Keywords: Passive Smoking, Physicians, Smoking Cessation, Tobacco Smoke
Pollution, Third-Hand Smoke.

Hekimlerin Ugiincii El Sigara Dumam Hakkindaki inanc

ve Goriisleri — Kesitsel Bir Calisma

OZET

Amag: Giinlimiize kadar yapilan aragtirmalar, toplumlarin ligiincii el sigara dumani
hakkinda yeterli bilgiye sahip olmadigmi ve bu konudaki inan¢ ve tutumlarinin
yeterince gelismedigini ortaya koymustur. Bu ¢alismada, farkli kliniklerde gorev yapan
hekimlerin iiglincii el sigara dumanina iligkin inang ve goriislerinin degerlendirilmesi
amaglanmistir.

Yontem: Bu kesitsel ¢alisma, Eyliil-Kasim 2022 tarihleri arasinda 245 hekimin
kattlimiyla gerceklestirilmistir. Katilimcilardan sosyodemografik veriler, calistiklart
birim, kronik hastalik durumu, sigara igme aliskanlhiklar1 ve Ugiincii El Sigara Dumani
Inang Olgegi - Tiirkce formuna verdikleri yanitlar yiiz yiize goriisme yontemiyle
toplanmistir. Anlamlilik diizeyi p<0,05 olarak kabul edilmistir.

Bulgular: Katilimcilarin yag ortalamasi 33,46+7,51 yil olup, %53,5’1 (n=131) kadindu.
Katilimeilarin %55,51°1 (n=136) hi¢ sigara igmemis, %31,83’l (n=78) halen sigara
icmekte, %12,65’1 (n=31) ise sigaray1r birakmisti. Katilimcilarin yaklagik dortte igii
ticilincii el sigara dumani terimini daha 6nce duymamusti. Kadin, bekar, kronik obstriiktif
akciger hastalig1 veya astimi olanlar, sigara igmeyenler, evde sigara igilmesine izin
vermeyenler ve hastalarina sigaray1 birakmalari konusunda dneride bulunan hekimler,
tiglincti el sigara dumani maruziyeti konusunda anlamli diizeyde daha giiglii inanglara
sahipti.

Sonug: Bu ¢alismada hekimlerin ticiincii el sigara dumanina iliskin inang¢ ve goriisleri
degerlendirilmis; onemli bir kisminin bu konuda daha 6nce bilgi sahibi olmadig
gOriilmiistir. Bu ¢alisma, hekimlerin bu konudaki bilgi ve farkindaliklarinin
artirilmasinin  dnemini vurgulamaktadir. Halk sagliginin korunmasi agisindan risk
altindaki gruplar1 hedef alan kapsamli ¢caligmalarin yapilmasi 6nerilmektedir.

Anahtar Kelimeler: Sigara I¢imi, Edilgen, Doktorlar, Sigarayr Birakma, Sigara
Dumani Kirliligi, Ugiincii El Sigara Dumani.
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INTRODUCTION

The World Health Organization considers
tobacco use as an epidemic and one of the most
significant public health threats the world has ever
faced. Besides the adverse effects of tobacco or
cigarette use on an individual's own health and the
health of their surroundings, it also poses
substantial harm to society. Globally, it is estimated
that there are 1.3 billion tobacco users. When the
countries where these individuals reside are
examined, it becomes evident that more than 80%
of them live in low and middle-income countries
(1).

Second-hand smoke (SHS) is composed of
both sidestream smoke released from burning
tobacco products (cigarettes, pipes, or cigars) and
mainstream smoke exhaled by the smoker. It is a
well-established human carcinogen containing
numerous harmful substances, often at higher
concentrations than those inhaled during firsthand
smoking (2). “Environmental tobacco smoke” and
“passive smoke” are commonly used as synonyms
for SHS. Third-hand smoke (THS) is increasingly
recognized as a distinct exposure pathway,
consisting of residual tobacco pollutants that persist
on indoor surfaces and dust, and that may later re-
enter the environment and affect non-smokers (3,4).

Evidence suggests that THS may even be
more toxic than smoking and SHS (5). First
introduced in 2006, THS is a relatively new
concept, and its primary impacts became evident
after the publications of Winickoff et al. in 2009
(6).

Experimental studies have demonstrated that
exposure to THS in newborn mice results in
decreased  body  weight, alterations  in
immunological parameters in their blood, and
metabolic changes in human reproductive cells.
Therefore, it has highlighted the relationship
between potential harms of THS exposure and its
adverse effects on health (7,8).

There haven’t been enough studies
conducted on the health effects of THS to date.
Studies conducted thus far have found that
communities lack sufficient knowledge about THS,
and their beliefs and attitudes towards it are
underdeveloped (9). Furthermore, there is limited
information and evidence regarding the knowledge
and opinions of healthcare professionals about THS
(10).

In this study, using the Turkish version of
the Beliefs About Third-hand Smoke (BATHS)
scale, we aimed to assess physicians' knowledge
and beliefs about THS. More specifically, we
sought to examine physicians’ awareness of the
risks posed by THS, their perceptions of its impact
on individual and public health, and the extent to
which these beliefs shape their professional role in
patient counseling and tobacco control. By doing
so, this study aims to provide evidence that can

support targeted educational efforts and guide
future health policies.

MATERIAL AND METHODS

This cross-sectional study included 245
actively practicing physicians from a training and
research hospital between September 1, 2022, and
November 1, 2022. Ethical approval was obtained
from the university’s Scientific Research Ethics
Committee with decision number 17/14, dated July
1,2022.

A total of 574 physicians were actively
working in the hospital, and this population was
considered the study universe. The sample size was
calculated assuming a 50% prevalence, with a 5%
margin of error and a 95% confidence interval,
which indicated that at least 230 physicians were
required. In total, 249 voluntary physicians,
selected by simple random sampling, were
informed about the study, and verbal and written
consent were obtained. Participants completed a
sociodemographic questionnaire and the BATHS-T
scale through face-to-face interviews. The
questionnaire included items on sociodemographic
characteristics, department of employment, chronic
illnesses, and smoking habits. Four participants
were excluded from the analysis due to incomplete
responses, leaving 245 physicians in the final
sample.

The BATHS scale, developed by Haardorfer
and colleagues, is designed to measure individuals'
beliefs about THS. It consists of a Likert-type scale
comprising a total of 9 questions, with 5 of them
related to the persistence of THS particles in the
environment and 4 related to the health effects of
THS. The Likert scale uses a five-point scoring
system: 5- strongly agree, 4- agree, 3- undecided, 2-
disagree, 1- strongly disagree. The total score is
obtained by dividing the sum of the scores by the
number of items. The interpretation of the score is
such that as the score approaches 5, the individual
is believed to have strong beliefs in the
environmental and health effects of THS, whereas
as it approaches 1, the individual is believed to have
minimal beliefs in the environmental and health
effects of THS (11). The validation and reliability
study of the BATHS-T scale was conducted by
Cadirc et al., and it was concluded that the Turkish
version of the BATHS scale (BATHS-T) is reliable
and valid (12). Recent studies have increasingly
utilized BATHS (13) and BATHS-T (14,15).

To assess beliefs about THS to different
information sources, participants were asked to rate
five sources (medical school/specialization,
academic resources, smoking cessation-related
training, social media/media, and friends/close
environment) on a scale from 0 (“least
information”) to 5 (“most information”). For each
source, participants were categorized into “least”
and “most” information groups.
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In the study, demographic information such
as gender, marital status, department of
employment, chronic disease status, and smoking
status were included in the questions, and the
distribution of participants in response to these
questions was presented using both the number (n)
and percentage (%) values.

The normal distribution conformity of the
continuous variable, the BATHS-T total score, was
assessed both graphically and with the Shapiro-
Wilks test. It was determined that this variable did
not follow a normal distribution. Therefore, for the
presentation of descriptive statistics, median (IQR-
Interquartile Range) values were used.

Participants' BATHS-T total scores were
compared based on categorical variables with more
than two categories such as the department of
employment, smoking status, and chronic disease
status using the Kruskal-Wallis non-parametric
analysis of variance. For the comparison of
BATHS-T Total scores for two-group variables, the
Mann-Whitney U test was employed. IBM SPSS
Statistics 21.0 (IBM Corp. Released 2012. IBM
SPSS Statistics for Windows, Version 21.0.

Armonk, NY: IBM Corp.) and MS-Excel 2007 were
used for statistical analysis and calculations. A
significance level of p<0.05 was considered.

RESULTS
This study was conducted with a total of 245
physicians representing various medical

departments. The average age of the participants in
the study was found to be 33.46+7.51 years. The
mean BATHS-T Total score was determined to be
4.00+£0.89. Among the participants in the study,
53.46% (n=131) were female. In terms of their
departments of employment, 73.06% (n=179)
worked in internal medicine sciences, 25.30%
(n=62) in surgical medical sciences, and 1.63%
(n=4) in basic medical sciences. Looking at their
titles, 70.20% (n=172) were resident physicians,
27.75% (n=68) were specialist physicians, and
2.04% (n=5) were academician. It was determined
that 55.51% of the participants (n=136) had never
smoked, 31.83% (n=78) were current smokers, and
12.65% (n=31) had quit smoking. Female and
single participants had higher BATHS-T scores.
The comparison of BATHS-T scores among
participant groups is shown in Table 1.

Table 1. Comparison of Beliefs About Third-hand Smoke-Turkish Total Scores in Different Variable Groups of

Participants
BATHS-T TOTAL s
n(%) SCORE Test Statistic
Median (IQR) Z;x2 p
Male 114 (46.53) 3.94 (1.22) B
Gender Female 131 (53.46) 4.11 (1.11) 7=2.226 0.026
. Single 114 (46.53) 4.22 (0.94) _
Marital Status Married 131 (53.46) 400 (1L.1) 7z=2.301 0.021
Department of Internal Medical Sciences 179 (73.06) 4.11 (1.11)
Elll)l lovment Surgical Medical Sciences 62 (25.30) 3.94 (1.25) x2=3.576 0.167
poy Basic Medical Sciences 4(1.63) 4.17 (1.06)
Resident Physician 172 (70.20) 4.11 (0.97)
Title Specialist Physician 68 (27.75) 4.00 (1.39) X2=3.990 0.136
Academician 5(2.04) 4.00 (1.00)
No Illness 202 (82.44) 4.00 (1.03)
Asthma or Chronic Obstructive
Pulmonary Disease > 204 4.89(0.33)
Chronic Hypothyroidism or Hyperthyroidism 15 (6.12) 3.78 (1.56) 2=15.065 0.005
Disease Status Cardiovascular Disease 5(2.04) 3.22 (1.17) X ' )
Other (Diabetes Mellitus,
Hypertension, PCOS, Ankylosing 18 (7.34) 4.11 (1.39)
Spondylitis)
Never Smoked 136 (55.51) 4.33 (1.00)
Smoking Status Currently Smoking 78 (31.83) 3.89 (0.81) x2=19.110 <0.001
Quit Smoking 31 (12.65) 4.00 (0.78)
Attitude I never allow smoking in my home 54 (22.04) 4.39 (1.11)
Towards I allow smoking in certain areas of _
Smoking at my home 168 (68.57) 4.00 (1.11) x2=7.723 0.021
Home I freely allow smoking in my home 23 (9.38) 4.00 (1.33)
Have You No 173 (70.61) 4.00 (1.11) _
Heard of THS? Yes 72 (29.38) 4.11 (1.11) z=1.415 0.157
Do You Refer No 13 (5.30) 3.78 (1.11)
YOlil(‘) I(’)al:;:nts Sometimes 87 (35.51) 3.89 (1.11) §2=6.242 0.044
Smoking? Yes, always 145 (59.18) 4.11 (1.22)

z: Mann Whitney U Test Statistic, y2=Kruskal Wallis Test Statistic Abbreviations: BATHS-T: Beliefs About Third-hand Smoke-Turkish, IQR:
Interquartile Range, PCOS: Polycystic Ovary Syndrome THS: Third-hand Smoke
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In pairwise comparisons of BATHS-T total
scores by disease status, statistically significant
differences were observed between physicians with
cardiovascular disease and those with chronic
obstructive pulmonary disease (COPD) or asthma,
as well as between physicians with hypothyroidism
or hyperthyroidism and those with COPD or asthma
(p=0.003, p=0.049, respectively). Physicians with
COPD or asthma had higher BATHS-T total scores.
Regarding smoking status, significant differences in
BATHS-T total scores were found between
physicians who were current smokers and those
who had never smoked (p<0.001), and between
physicians who had quit smoking and those who
had never smoked (p=0.033). Physicians who had
never smoked had higher BATHS-T total scores.

A statistically significant difference was
found between "No" and "Yes, always" regarding
guiding patients to quit smoking (p=0.043).
Physicians who guide their patients to quit smoking
had higher BATHS-T Total scores. Additionally, in
binary comparisons of BATHS-T Total scores based

on attitudes toward smoking at home, a statistically
significant difference was observed between " 1
allow smoking in certain areas of my home " and "I
never allow smoking in my home" (p=0.016).

In the study, participants who had previously
heard of the concept of THS were asked about the
source from which they obtained their information
on the subject. Participants who obtained the most
information about THS from smoking cessation-
related training had an average BATHS-T total
score of 4.54+0.57, while participants who obtained
the least information about THS from smoking
cessation-related training had an average BATHS-T
total score of 3.97+0.98. In the option of smoking
cessation-related training, a statistically significant
difference was detected in BATHS-T total scores
between participants who obtained the most and the
least information about THS (z=1.988, p=0.047).
The comparison of BATHS-T total scores among
participants based on their source of information
about THS is presented in Table 2.

Table 2. Comparison of Beliefs About Third-hand Smoke-Turkish Total Scores in Participants Based on Their

Third-hand Smoke Information Source

BATHS-T Test Statistic*
TOTAL SCORE
Median (IQR) Z p
Medical School I re‘i’ggii;}t‘iillfa“ 411 (1.11)
Education/Medical ; 0.973 0.330
e .. I received the most
Specialization . . 4.06 (0.81)
information
el
Academic Resources ; 1.075 0.282
I received the most
. . 444 (1.11)
information
I received the least
Smoking Cessation-Related information 4.11 (1.00) 1,988 0.047
Training I received the most ' )
) . 4.89 (0.94)
information
eepsdtbelost air
Social Media/Media ; 0.359 0.720
I received the most
. . 4.44 (1.31)
information
I received the least
Friends and Close information 411 (111
. - 1.329 0.184
Environment I received the most
) . 4.89 (1.11)
information

z: Mann Whitney U Test Statistic Abbreviations: BATHS-T: Beliefs About Third-hand Smoke-Turkish, IQR: Interquartile Range

DISCUSSION

This study holds the characteristic of being
one of the few studies that investigates physicians'
beliefs about THS. All participants were physicians,
and among them, those who had never heard of the
term THS constituted approximately three-fourths
of the participants. It was also found that female,
single physicians with patients who had COPD or
asthma, non-smokers, those who did not allow
smoking in their homes, and those who encouraged

their patients to quit smoking had stronger beliefs
regarding THS exposure and its harms.

A study conducted by Darlow et al. showed
that two-thirds of the physicians included in their
study had never heard this term before (16). In the
study conducted by Quispe-Cristobal et al., it was
shown that approximately half of the physicians
had heard this term, but the rate was lower among
nurse participants (10). While smoke-free air
policies are being implemented more extensively in
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both public and private spaces (17), individuals'
understanding of THS and its effects will be critical
in reducing the harm of tobacco smoke (11). It can
be considered that a more detailed knowledge of
THS by physicians and other healthcare workers
will be important for the quality of healthcare
services.

In a study conducted by Xie et al. in
Shanghai, involving families of primary school
children, the average BATHS scores of female
parents were found to be similarly high as in the
present study (18). Darlow et al. also found in their
study involving healthcare workers that female
participants had higher beliefs in the harms of THS
(16). In this study, similar to the literature, the
average BATHS total scores of women were found
to be higher. In the study by Xie and colleagues,
although single participants had higher total scores,
no statistically significant relationship was found
between marital status and BATHS total scores
(18). Similarly in the present study, single
participants had higher BATHS-T total scores
compared to nmarried participants, and the
difference was found to be statistically significant.

Oxidant gases can promote oxidative
damage through the production of free radicals,
triggering allergic symptoms and exacerbating
asthma (19). Xie et al. demonstrated that
participants who had children with respiratory
illnesses believed that THS would persist in the
environment for a longer period (18). It is known
that cadmium in cigarette smoke may increase the
risk of lung cancer in smokers. Additionally,
exposure to lead and cadmium in third-hand smoke
has been suggested to increase the risk of
cardiovascular disease, kidney disease, and
osteoporosis  (20). Participants with COPD or
asthma had higher BATHS-T average scores
compared to other groups, in this study. It can be
assumed that these participants may have a higher
awareness of the subject, possibly received
education on the topic, and therefore had higher
beliefs in THS exposure. On the other hand, the
significant reduction in BATHS-T scores in groups
with a history of thyroid disorders and
cardiovascular diseases suggests the need for
information regarding THS exposure in these
groups for protective health purposes.

Smoking status can influence beliefs
regarding THS. In a pioneering study by Winickoff
et al., among 1,478 participants, 65.20% of non-
smokers compared to 43.30% of smokers believed
that THS was harmful to children (6). Darlow et al.
demonstrated that smokers were less likely to
support the belief that THS is harmful (16). In a
study by Ozpmar et al., the BATHS total scores of
pregnant women who smoked were found to be
lower than non-smokers (21). Similarly, in
Haardorfer et al.'s study, non-smoking participants
had higher average BATHS total scores compared
to smokers (11). Conversely, in Xie et al.'s study, no

statistically ~significant difference was found
between smokers and non-smokers (18). In
alignment with existing literature, this research
similarly identified elevated beliefs in THS among
participants who do not smoke. Given the
likelihood that non-smokers possess heightened
awareness of the hazards associated with smoking,
it follows organically that their convictions
regarding THS would be elevated.

In a study conducted by Drehmer et al.,
parents who received recommendations to quit
smoking or provide a smoke-free environment for
their children during pediatric visits were found to
have a higher belief in the harmful effects of THS
on children and infants (22). The study by
Winickoff and colleagues also emphasized that
strict smoking bans at home were directly related to
beliefs about THS and the effects on child health.
Highlighting the impact of THS on child health can
be an important factor in promoting home smoking
bans (6). Similarly, in the study by Haardorfer and
colleagues, individuals who strictly enforced a no-
smoking policy at home had higher BATHS scores
(11). In this study, participants who never allowed
smoking at home had significantly higher BATHS-
T total scores. THS as a secondary indoor pollutant
is a relatively new health risk. The presence of
residual nicotine indoors leads to the formation of
nitrosamines, known to be carcinogenic specifically
to tobacco (23). Therefore, smoking bans at home
are important for reducing THS and, consequently,
preventing cancer formation.

A study involving pediatricians showed that
only 13% of them always asked about exposure to
SHS during visits for ear infections, and 33%
provided advice on creating a smoke-free home
(24). In a study by Tong et al., apart from inquiring
about smoking, it was demonstrated that physicians'
advice on smoking cessation was associated with
the desire to quit smoking (25). In the present study,
physicians who always guided their patients to quit
smoking had higher BATHS-T total scores
compared to those who did not provide such
guidance. The widespread use of smoking cessation
clinics is important for both individual and public
health (26,27). It has been argued that increasing
the number and duration of face-to-face meetings
with physicians, as well as making physicians' work
schedules suitable for telephone and/or online
visits, can enhance the success rates of smoking
cessation clinics (28). Given that smoking cessation
clinics are considered the most important centers
for smoking cessation and prevention of smoking-
related diseases (26), it is crucial for physicians to
refer their patients to these clinics.

Ferrante et al. conducted a study in which
they argued that training pediatricians and general
practitioners  in  smoking  cessation  and
incorporating the assessment of children's exposure
to passive smoking into their routine clinical
practice would be a significant intervention in
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protecting children from passive smoking (19). We
found that receiving training on smoking cessation
made a significant difference among physicians
who had knowledge about THS.

As with all studies, ours has both strengths
and weaknesses. To the best of our knowledge, our
study is one of the very few in the literature
conducted with physicians from different
specialties, examining their knowledge and beliefs
about THS and the factors influencing these beliefs.
Nevertheless, this study has several limitations.
First, its single-center design and the relatively
small number of participants with chronic illnesses
may restrict the generalizability of the findings.
Second, in evaluating information sources,
collapsing the 0-5 scale into “least” and “most”
categories may have led to a loss of information
and reduced statistical power, so the results should
be interpreted with caution. Third, the use of self-
reported data may have introduced response bias.
Therefore, larger multicenter studies with more
detailed analytic approaches are recommended to
better understand physicians’ knowledge and beliefs
about THS.

CONCLUSION

In the present study, it was determined that a
significant portion of the participating physicians
had never heard of the term THS. This indicates
that the overall level of knowledge about THS
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