
T H E  T U R K I S H  J O U R N A L  O N  A D D I C T I O N S
www.addicta.com.tr

Students’ Awareness Level of Thirdhand Smoke

Salimoğlu et al.

X

XX

Cite this article as: Salimoğlu, S., Çağatay, H.T., & Akdur, R. (2023). Determining university students’ smoking habits and awareness levels about 
thirdhand smoke. [published online ahead of print, 2023 March 21] Addicta: The Turkish Journal on Addictions, DOI: 10.5152/ADDICTA.2023.22090.

DOI: 10.5152/ADDICTA.2023.22090 

Corresponding Author: 
Serap Salimoğlu 
E-mail: 
sbaytar@baskent.edu.tr

Received: December 5, 2022 
Accepted: February 5, 2023 
Publication Date: 
March 21, 2023

Main Points

• Thirdhand smoke like tobacco smoking is one of the serious public health problem.
• The rate of those who are aware of thirdhand smoke was determined to be only 15.5%.
• Thirdhand Smoke Awareness Scale can be used to measure the awareness level of Health Services 

Vocational School students about thirdhand smoke.
• Thirdhand smoke is a concept about which awareness in the general public should be raised.

Abstract

This study aims to determine students' smoking status and their awareness level about thirdhand smoke. 
A web-based questionnaire was applied to 367 students who agreed to participate in the descriptive study. 
Thirdhand Smoke Awareness Scale was used. The scale was adapted into Turkish by Önal et al in 2021. 
Confirmatory factor analysis determined the compatibility of the data with the scale. Of the participants, 
23.2% are male and 76.8% are female. Acceptable fit indices were reached in the analysis. Cronbach's alpha 
value was found to be .91. The rate of smokers in the last 30 days is 46%. It was determined that 47.4% of 
smokers smoke every day. The rate of those who do not know what thirdhand smoke is was determined as 
84.5%. No significant difference was found between the awareness levels of the participants according to 
gender, family structure, place of residence, education level of parents, and economic status of the family (p 
> .05). The fact that the concept of thirdhand smoke has not yet been heard by many does not change the 
fact that it exists and has certain adverse effects. This research is vital in showing the need for awareness 
studies on the subject.
Keywords: Cigarette, smoking, student, thirdhand smoke, tobacco

Introduction

Tobacco, which is one of the most common causes 
of preventable morbidity and mortality in the world, 
is primarily consumed in the form of cigarettes. 
Although users perceive smoking as a personal 
right, research has proven that exposure to sec-
ondhand smoke, known as passive smoking, causes 
adverse health conditions. Moreover, exposure to 
thirdhand tobacco smoke as a new concept is being 
debated. In order to contribute to this discussion, 
the awareness level of thirdhand smoke among uni-
versity students has been aimed to be determined at 
universities where smoking is on the rise.

Approximately one-third (31.3%) of Turkey's 
population consumes tobacco products. This rate 
is 22.8% between the ages of 15 and 24 (Turkish 
Statistical Institute [TÜİK], 2020). In the period of 
2020–2021, the most recent academic year com-
pleted, 8,240,000 students are receiving education 
at the tertiary level (Council of Higher Education 
[YÖK], 2022). Universities should be considered 
to be the most critical places in slowing down the 
smoking prevalence. Universities, where a stressful 
life is experienced, can lead to developing a smok-
ing habit. Along with many studies, Cairney and 
Lawrence's study (2002) has proven this fact. On the 
other hand, people are never exposed to cigarette 
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smoke in the other phases of life as much as they are at university. 
That is why the tobacco industry has chosen university students 
as its target group (Wolfson et al., 2009). While the high rate of 
smoking in the university environment due to the effect of indus-
trial manipulation creates a young population directly harmed 
by smoking, at the same time, the harmful effects of exposure to 
secondhand and thirdhand cigarette smoke increase as a result of 
the predominance of social expectations.

Exposure to secondhand smoke can be experienced at home, at 
work, and in any other social setting. In order to reduce the haz-
ardous effects of exposure, many countries, being aware of the 
importance of the exposure, make amendments to their regula-
tions (Asomaning et al., 2008). One of the main goals of changing 
legislation is to prevent exposure to secondhand smoke and to 
help improve the overall health of their communities.

Thirdhand smoke is closely related to secondhand smoke. 
Secondhand smoke is a combination of mainstream and side-
stream smoke from breathing environmental smoke pas-
sively, leaving harmful chemicals that settle on surfaces over 
time. Accumulated chemical residues create thirdhand smoke. 
Thirdhand smoke is the accumulation of secondhand smoke 
toxins on surfaces in smokers' homes, cars, clothes, and hair. 
Thirdhand smoke can remain on the floors, counters, and walls 
of indoor environments for months after smoking (Acuff et al., 
2016; Dhall et al., 2016).

Burton (2011) highlighted a new and alarming consequence of 
indoor smoking as "thirdhand smoke." The term was first intro-
duced and coined by Szabo (2006). Thirdhand smoke is complex, 
resulting from residual tobacco smoke contaminants that adhere 
to smokers' clothes and hair, indoor surfaces, furniture, and dust. 
These pollutants remain there long after secondhand smoke has 
been cleared out. Thirdhand smoke exposure results from unin-
tentional (mainly via inhalation, but also through ingestion and 
skin) contact with tobacco smoke and related chemicals in the 
absence of concurrent smoking. Exposure may occur long after 
cessation of smoking due to close contact with smokers and regu-
lar exposure to indoor environments where tobacco is smoked 
(Protano & Vitali, 2011).

People urge the country's decision-makers to impose sanctions on 
smoking, through which awareness of non-self-induced cigarette 
smoke increases. Since it is not possible to prevent smoking, the 
solution to the problem cannot be provided by ventilation sys-
tems or specifically dedicated smoking areas (Singh & Lal, 2011). 
The only way to adequately protect all smokers and non-smokers 
from cigarette smoke is to develop policies to completely elimi-
nate smoking in all indoor spaces, including residences (Wipfl 
et al., 2008). It has been observed that countries that have pre-
pared nationwide regulations on smoke-free areas have observed 
improvements in cardiovascular health cases and a decrease in 
smoking-related mortality rates (Frazer et al., 2016). Increasing 
the level of awareness on the subject at every stage of society is 
essential, requiring special attention.

Methods

Research Model
The model of the research is the descriptive survey model.

Participants
The population of the research consisted of 939 students attend-
ing Başkent University Vocational School of Health Services in 
the 2021–2022 academic year. In the sample selection, the sam-
pling method of unknown probability was used, and 367 students 
were reached.

Data Collection Tools
Personal information form. A web-based questionnaire and the 
Thirdhand Smoke Awareness Scale were administered to the par-
ticipants. The questionnaire includes questions about sociodemo-
graphic characteristics, smoking, and thirdhand smoke.

The Beliefs about Thirdhand Smoke. The Turkish adaptation 
of the Thirdhand Smoke Awareness Scale was made by Önal 
et al. in 2021, and the Cronbach’s alpha value of its validity 
and reliability was .71. The scale is composed of nine ques-
tions with a five-point Likert-type scale with two factors. The 
scale includes the sub-dimensions of "health effects" and "per-
manence in the environment" (Önal et al., 2021). The "health 
effects" sub-dimension consists of items 1, 2, 3, 7, and 8, and 
the "permanence in the environment" sub-dimension consists 
of items 4, 5, 6, and 9. Confirmatory factor analysis (CFA) was 
performed to evaluate the compatibility of the collected data 
with the scale structure. Before the analysis, the conformity 
of the data to the normal distribution was evaluated with the 
skewness and kurtosis coefficients. Agreeing with the items of 
the scale was arranged as "strongly disagree," "disagree," "par-
tially agree," "agree," and "strongly agree." Scoring is scored 
from 1 to 5, starting with the option "strongly disagree." There 
is no reverse-scored item. The total score varies between 9 
and 45.

Process
Data research forms collected from volunteer students were used 
to obtain the data for the study. Ethics committee permission 
for the research and legal permissions for the application have 
been taken from Başkent University (Date: 11.03.2022, Issue: 
17162298.600-53). Written informed consent was obtained from 
all participants. Permission was obtained from the author for 
the "Thirdhand Smoke Awareness Scale." The designed question-
naire was directed to the participants online. Statistical Package 
Program for Social Sciences version 25.0 (IBM Corporation, 
Armonk, NY, USA) and IBM AMOS version 23.0 (Amos 
Development Corporation, Meadville, PA, USA) programs were 
used.

Data Analysis
The suitability of the data to the normal distribution was exam-
ined by the Kolmogorov–Smirnov test and the skewness and 
kurtosis coefficients. The consistency of the data with the scale 
structure was determined by Confirmatory Factor Analysis 
(CFA). The model’s fit was evaluated using the root-mean-square 
error of approximation (RMSEA), the chi-squared statistic 
divided by the degrees of freedom (CMIN/df), comparative fit 
index (CFI), and goodness-of-fit index (GFI) fit indices, and the 
internal consistency of the scale was evaluated with Cronbach’s 
alpha coefficient. The t-test and one-way analysis of variance was 
used for comparisons between the groups. Statistical significance 
was evaluated at the p < .05 level. 
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Results

The distribution of the participants in accordance with their 
sociodemographic characteristics is given in Table 1. Of the par-
ticipants, 23.2% are male and 76.8% are female. The mean age is 
19.80 ± 2.51. Of the students, 80.1% live with their families.

Confirmatory factor analysis coefficients were found to be 
between −.601 and −2.043, and the data met the normality 
assumption. The CFA results are presented in Figure 1. In the 
multi-factor measurement model, a correction (modification) 
was made between the error terms of items 1 and 2 and the error 
terms of items 7 and 8. It is seen that the factor loading values 
of the scale items vary between .61 and .90 (Figure 1). Acceptable 
fit indices values in CFA; χ²/SD < 3, RMSEA < .08, CFI > .95, 
and GFI > .90 (Anderson & Gerbing, 1984). Acceptable fit indices 
were obtained in the analysis (χ²/df = 2.64, p < .001, RMSEA = 
.067, CFI = .98, and GFI = .96). In the CFA phase of the study, it is 
seen that the scale cross-validity was successfully achieved. It was 
concluded that this scale can be used to measure the awareness 
of Health Services Vocational School students about thirdhand 
smoke.

The Cronbach's alpha value of the scale is .91 for the total scale 
and .88 and .90 for the sub-dimensions of health effects and per-
manence in the environment, respectively. The Cronbach’s alpha 
value of the total and sub-dimensions of the scale was found to 
be over .70. Descriptive statistics of the items of the Thirdhand 
Smoke Awareness Scale are given in Table 2.

In the study, the Health Effects sub-dimension score average was 
found to be higher than the Persistence in the Environment sub-
dimension. Among the items on the scale, item 1 had the highest 
mean score of 4.38 ± 0.84, and item 5 had the lowest mean score 
of 3.58 ± 0.94. The rate of smokers in the last 30 days is 46%. It 
was determined that 47.4% of smokers smoked every day. The 
rate of those who try tobacco products other than cigarettes is 
51%. It has been determined that 65% of those who have tried 
cigarettes even once have tried other tobacco products, and 28% 
of those who have tried other tobacco products have used other 
tobacco products in the last 30 days. When questioned about the 
last 12 months, 49.4% of smokers stated that they tried to quit 
smoking, and 64.4% of current smokers answered "yes" to the 

question "Do you think you can quit smoking now if you want 
to?" When we look at the frequency of smoking at home, it is seen 
that almost half of the fathers smoke at home. Currently, 78% of 
smokers smoke at home, and 55.5% of home smokers only smoke 
on the balcony. It is seen that 75.5% of smokers inside the house 
also smoke in the car, and this rate drops to 44.3% among those 
who smoke only on the balcony. Some smoking characteristics of 
the participants are given in Table 3.

Table 1.
The Distribution of Participants in Line With Some 
Sociodemographic Characteristics

Variables n %
Gender

 Male 85 23.2

 Female 282 76.8

Father's educational status

 Illiterate 1 .3

 Primary school graduate 55 15

 Secondary school graduate 72 19.6

 High school graduate 154 42

 University graduate 79 21.5

 No idea 6 1.6

Mother's educational status

 Illiterate 4 1.1

 Primary school graduate 85 23.2

 Secondary school graduate 72 19.6

 High school graduate 156 42.5

 University graduate 47 12.8

 No idea 3 .8

Economic status of the family

 Income equals expense 256 69.8

 Income more than expenses 111 30.2

Total 367 100

Table 2.
Descriptive Statistics of the Items of the Thirdhand Smoke Awareness Scale

Lower Dimension Items Mean (SD) December
Sub-Dimension 

Mean (SD) Cronbach’s Alpha
Health effects 1 4.38 (0.84) 1-5 4.04 (0.69) .88

2 4.22 (0.83) 1-5

3 4.05 (0.88) 1-5

7 3.78 (0.83) 1-5

8 3.77 (0.82) 1-5

Environmental 
persistence

4 3.80 (0.95) 1-5 3.73 (0.85) .90

5 3.58 (0.94) 1-5

6 3.91 (0.97) 1-5

9 3.62 (1.02) 1-5
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Of the participants, 79.8% think that indoor tobacco use should 
be prohibited. When the subjects are asked their opinions about 
the use of tobacco in open areas, it is seen that the rate of those 
who think that it should be banned decreased to 46%. The rate of 
those who did not support the tobacco-free campus project was 
33.6%, and about a quarter of the participants stated that they 
were undecided. Of the participants, 97.3% think that the smoke 
of cigarettes smoked by others is harmful to them. The rate of 
those who do not know what thirdhand smoke is was determined 
to be 84.5%. Some information and opinions of the participants 
about smoking are given in Table 4.

No significant difference was found between the awareness levels 
of the participants according to gender, family structure, place 

Table 3.
Smoking Characteristics of the Participants

Variables n %
Have you ever tried/smoked a cigarette in 
your life, even for one or two puffs?

 Yes 254 69.2

 No 113 30.8

How old were you when you tried/smoked 
for the first time?

 I have never tried smoking 114 31.1

 7 years and under 5 1.4

 I was 8 or 9 years old 4 1.1

 I was 10 or 11 years old 4 1.1

 I was 12 or 13 years old 28 7.6

 I was 14 or 15 63 17.2

 16 years or older 149 40.6

How many days have you smoked in the last 
30 days?

 0 days 198 54.0

 1 or 2 days 18 4.9

 3–5 days 7 1.9

 6–9 days 11 3.0

 10–19 days 28 7.6

 20–29 days 25 6.8

 Every day (all 30 days) 80 21.8

Considering the days you smoked in the last 
30 days, how many cigarettes did you usually 
smoke per day?

 I have never smoked in the last 30 days 
(one month)

199 54.2

 Less than 1 cigarette per day 13 3.5

 1 cigarette a day 16 4.4

 2–5 cigarettes a day 47 12.8

 6–10 cigarettes a day 51 13.9

 11–20 cigarettes a day 37 10.1

 More than 20 cigarettes a day 4 1.1

Have you ever tried a tobacco product other 
than cigarettes before in your life? (such as 
pipe, cigar, fine cigar, hookah)

 Yes 187 51.0

 No 180 49.0

Have you ever used a tobacco product other 
than cigarettes in the last 30 days? (such as 
pipe, cigar, fine cigar, hookah)

 Yes 53 14.4

 No 314 85.6

Do you first smoke or want to smoke in the 
morning the moment you get up?

Variables n %
 I do not smoke 210 57.2

 No, I do not smoke or do not want to 
smoke first in the morning

89 24.3

 Yes, I sometimes smoke or want to smoke 
right after I wake up

49 13.4

 Yes, I always smoke or feel the need to 
smoke first every morning

19 5.2

Have you tried to quit smoking in the last 12 
months?

 I have never smoked 144 39.2

 I have not smoked for the last 12 months 61 16.6

 Yes 80 21.8

 No 82 22.3

Do you think you could quit smoking right 
now if you want to?

 I have never smoked 140 38.1

 I currently do not smoke 78 21.3

 Yes 96 26.2

 No 53 14.4

Do you smoke inside the house?

 I have never smoked 147 40.1

 I currently do not smoke 79 21.5

 I smoke inside the house 49 13.4

 Smoking is not allowed inside the house, I 
only smoke on the balcony.

61 16.6

 I do not smoke inside the house or on the 
balcony.

31 8.4

Do you smoke inside the car?

 I have never smoked 143 39.0

 I currently do not smoke 79 21.5

 I smoke in the car 71 19.3

 I do not smoke in the car 74 20.2

Total 367 100

Table 3.
Smoking Characteristics of the Participants (Continued)

(Continued)
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of residence, education level of father and mother, and economic 
status of the family (p > .05). The distribution of the Thirdhand 
Smoke Awareness Scale scores according to some characteristics 
is given in Table 5.

According to the results of the t-test conducted to determine 
whether the awareness levels of the participants about thirdhand 
smoke differ according to some variables, it was determined that 
the difference between those who said "it should be prohibited 
indoors" and those who said "it should not be prohibited indoors" 
was not statistically significant at the 95% confidence level. It 
was determined that the difference between those who said "it 
should be prohibited in open areas" and those who said "it should 

not be prohibited in open areas" was statistically significant (t = 
2.557, p = .011). According to the results of the one-way analysis 
of variance conducted to determine whether there is a difference 
between the awareness levels in concordance with the support 
status of the tobacco-free campus project, a statistically signifi-
cant difference was found between the awareness levels of those 
who said "I absolutely do not support" and those who said "I sup-
port" and "I strongly support" (F=3,419, p = .009).

Discussion

When the international literature is examined, it is seen that 
recent attempts to increase social awareness of the concept of 
thirdhand smoke have intensified. Convinced in creating public 
awareness about exposure to thirdhand smoke, Önal et al. (2021) 
adapted the scale by Haardörfer et al. (2017) into Turkish, via 
which it was intended to focus on reducing the harms of tobacco 
smoke exposure at its original scale. In this study, it was deter-
mined that beliefs about the health effects of thirdhand smoke 
were independently associated with smoking bans at home. 
Record et al. (2022) argue that developing scales to improve 
knowledge, behavior, and attitude toward thirdhand smoke will 
offer new opportunities to identify the information gaps, misper-
ceptions, and barriers toward certain behaviors that increase the 
likelihood of exposure to thirdhand smoke.

One of the most striking points of the research is on the 
awareness of the concept. While the younger generation with 
a higher perception is expected to know what a concept such 
as thirdhand smoke is, the rate of those who know the concept 
in our sample group was 15.5%. This rate is regarded as low. 
In a study conducted with 1016 parents at tertiary education 
and research hospital in Turkey, the rate of those who were 
aware of the concept was determined to be 8.7% (Akca & Akca, 
2022). It has been observed that the awareness of the concept 
is higher abroad compared to national awareness. According 
to Record et al. (2021), in their study, carried out with 1087 
adults, the rate of those who knew thirdhand smoke was given 
as 36.5%. In a study completed with parents in Spain, the pro-
portion of those who knew thirdhand smoke was 27% (Díez-
Izquierdo et al., 2018). In the study conducted with healthcare 
professionals in the USA, the rate of those who know what 
thirdhand smoke means was 35% (Darlow et al., 2017). These 
rates prove that the general public is facing a danger they are 
unaware of.

Houses and cars are the most difficult areas to intervene in as 
smoke-free airspace. In particular, the fact that the ventilation 
of the area cannot disperse the negative effects and requires an 
acidic substance to dissolve the nicotine residue on the surfaces 
increases the danger dimension of exposure to thirdhand smoke 
(Solheim et al., 2014). Matt et al. (2013), in their research, claimed 
that a higher level of thirdhand smoke pollution was detected 
in the oldest rental vehicles. It has been suggested that the best 
way to get away from thirdhand smoke is not to smoke in the 
car. Within the scope of the current research, it is seen that the 
highest awareness scores about thirdhand smoke belong to those 
who do not currently smoke in their homes and cars. It is thought 
that the lower awareness among non-smokers is related to the 
fact that they develop a sort of anxiety about the concept. It is 

Table 4.
Some Information and Opinions of the Participants About 
Smoking

Variables n %
Do you think smoking is harmful to health?

 Absolutely not harmful 6 1.6

 Probably not harmful 1 0.3

 Probably harmful 33 9.0

 It is absolutely harmful 327 89.1

Do you think the smoke of other people's 
cigarettes is harmful to you?

 No way 4 1.1

 probably not 6 1.6

 Probably yes 104 28.3

 Definitely yes 253 68.9

Do you think smoking should be prohibited in 
closed public areas (e.g. school, shop, 
restaurant, mall, cinema)?

 Yes 293 79.8

 No 74 20.2

Do you think smoking should be prohibited in 
open public areas (playgrounds, bus stops, 
building entrances, parks, beaches)?

 Yes 169 46.0

 No 198 54.0

What do you think about the tobacco-free 
campus project (removal of tobacco/smoking 
areas altogether)?

 I absolutely do not support 67 18.3

 I do not support 56 15.3

 I'm undecided 88 24.0

 I support 85 23.2

 I absolutely support 71 19.3

Do you know what thirdhand smoke is?

 I know 57 15.5

 I do not know 310 84.5

Total 367 100
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an expected result that especially those who quit smoking have a 
high sensitivity to smoking.

Locations with the highest potential for exposure to third-
hand smoke can be counted as follows: smoking houses and 
apartments, in which people smoke; multi-unit residences 
where smoking is allowed; cars in which smoking is allowed; 
and indoor places where smoking is allowed (Drehmer et al., 
2017). University campuses, where heterogeneous groups come 
together, can easily be counted among these places. A study 
conducted on a university campus found that nicotine levels 
in public open spaces pose a potential problem of exposure to 
thirdhand smoke (Silva et al., 2016). Effective smoking bans are 
needed to prevent pollution from thirdhand smoke. Studies have 
shown that the pollution created by thirdhand smoke continues 
long after the bans on cigarette consumption are enacted (Matt 
et al., 2020).

A limited number of studies in recent years have proven that 
thirdhand smoke is a significant public health threat. While evi-
dence supports the widespread presence of thirdhand smoke in 
indoor environments, it is beginning to be a cause for public con-
cern due to its negative effects (Hang, et al., 2020). However, it 

is thought that these lack general awareness of their potential 
hazards.

In conclusion, the fact that the concept of thirdhand smoke 
has not yet been heard by many does not change the fact that 
it exists and has certain adverse impacts. It is believed that this 
research will contribute to the social acceptance and awareness 
of smoke-free policies implemented in both public and private 
spaces. Increasing the sensitivity of the young population on the 
subject will help in facilitating the fight against tobacco prod-
ucts. As awareness of thirdhand smoke increases, the level of 
knowledge about the harms of cigarettes and their derivatives 
will spread to the general population; thus, the taboo which is 
related to the fact that tobacco products will pose a danger only 
to the user and his immediate surroundings might be broken. 
After achieving the goal of reaching a sufficient level of aware-
ness, studies on the types of thirdhand smoke and the effects they 
cause will intensify. The findings of all these studies will guide 
decision-makers in developing certain policies and strategies.

Limitations and Directions/Suggestions for Future Research
The study has some limitations. Study data were collected from a 
department of a university. In addition, the information obtained 

Table 5.
Distribution of Participants' Scores on the Thirdhand Smoke Awareness Scale According to Some Characteristics

Variable Group n x ss
Gender Male 85 33.765 8.564 t = −1.782

Woman 282 35.511 5.226 p = .078

Do you smoke inside the house? I have never smoked 147 35.408 6.205 F = 2.464
p = .045I currently do not smoke 79 36.266 5.227

I smoke inside the house 49 33.959 5.898

Smoking is not allowed inside the house, 
thus I only smoke on the balcony.

61 35.049 5.826

I do not smoke inside the house or on 
the balcony.

31 32.645 8.570

Do you smoke inside the car? I have never smoked 143 35.552 5.865 F = 2.778
p = .041I currently do not smoke 79 36.101 5.170

I'm smoking in the car 71 33.423 7.350

I do not smoke in the car 74 34.797 6.376

Do you think smoking should be 
prohibited in closed public places?

Yes 293 35.379 6.156 t = 1.682
p = .093No 74 34.027 6.259

Do you think smoking should be 
banned in open public places?

Yes 169 35.994 6.317 t = 2.557
p = .011No 198 34.349 5.997

What do you think about the 
tobacco-free campus project 
(removal of tobacco/smoking 
areas altogether)?

I absolutely do not support 67 33.299 7.522 F = 3.419
p = .009I do not support 56 35.036 5.821

I'm undecided 88 34.386 5.561

I support 85 36.000 4.451

I absolutely support 71 36.690 7.143

Do you know what thirdhand 
smoke is?

I know 57 35.439 8.053 t = 0.440
p = .660I do not know 310 35.045 5.800

*p < .05.
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is limited to the answers given to the questions in the questionnaire. 
It is expected that future studies will change the concept of third-
hand smoke in the perception of society. We suggest that research-
ers carry out studies so as to increase awareness of the concept.

Ethics Committee Approval: Ethical committee approval was received 
from the Ethics Committee of Başkent University (Approval No: 
17162298.600-53).

Informed Consent: Written informed consent was obtained from all par-
ticipants who participated in this study.

Peer-review: Externally peer-reviewed.

Author Contributions: Concept – S.S., H.T.Ç.; Design – S.S., H.T.Ç., 
R.T.; Supervision – S.S., H.T.Ç., R.T.; Materials – S.S.; Data Collection 
and/or Processing – S.S.; Analysis and/or Interpretation – S.S., H.T.Ç.; 
Literature Review – S.S., H.T.Ç.; Writing – S.S., H.T.Ç.; Critical 
Review – S.S., H.T.Ç., R.T.

Acknowledgments: The authors thank the participants for being included 
in the study.

Declaration of Interests: The authors have no conflicts of interest to 
declare.

Funding: The authors declared that this study has received no financial 
support.

References

Acuff, L., Fristoe, K., Hamblen, J., Smith, M., & Chen, J. (2016). Third-
hand smoke: Old smoke, new concerns. Journal of Community 
Health, 41(3), 680–687. [CrossRef]

Akca, G., & Akca, U. (2022). Thirdhand smoke: Are parents aware of it? 
Research Square, 1–20.

Anderson, J. C., & Gerbing, D. W. (1984). The effect of sampling error on 
convergence, improper solutions, and goodness-of-fit indices for 
maximum likelihood confirmatory factor analysis. Psychometrika, 
49(2), 155–173. [CrossRef]

Asomaning, K., Miller, D. P., Liu, G., Wain, J. C., Lynch, T. J., Su, L., & 
Christiani, D. C. (2008). Second hand smoke, age of exposure and 
lung cancer risk. Lung Cancer, 61(1), 13–20. [CrossRef]

Burton, A. (2011). Does the smoke ever really clear? Thirdhand smoke 
exposure raises new concerns. Environmental Health Perspectives, 
119(2), A70–A74. [CrossRef]

Cairney, J., & Lawrance, K. A. (2002). Smoking on campus: An examina-
tion of smoking behaviours among post-secondary students in 
Canada. Canadian Journal of Public Health, 93(4), 313–316. 
[CrossRef]

Darlow, S. D., Heckman, C. J., Munshi, T., & Collins, B. N. (2017). 
Thirdhand smoke beliefs and behaviors among healthcare profes-
sionals. Psychology, Health and Medicine, 22(4), 415–424. 
[CrossRef]

Dhall, S., Alamat, R., Castro, A., Sarker, A. H., Mao, J. H., Chan, A., 
Hang, B., & Martins-Green, M., & Martins-Green, M. (2016). 
Tobacco toxins deposited on surfaces (third hand smoke) impair 
wound healing. Clinical Science, 130(14), 1269–1284. [CrossRef]

Díez-Izquierdo, A., Cassanello, P., Cartanyà, A., Matilla-Santander, N., 
Balaguer Santamaria, A. B., & Martinez-Sanchez, J. M. (2018). 
Knowledge and attitudes toward thirdhand smoke among parents 
with children under 3 years in Spain. Pediatric Research, 84(5), 
645–649. [CrossRef]

Drehmer, J. E., Walters, B. H., Nabi-Burza, E., & Winickoff, J. P. (2017). 
Guidance for the clinical management of thirdhand smoke exposure 

in the child health care setting. Journal of Clinical Outcomes Man-
agement, 24(12), 551–559.

Frazer, K., Callinan, J. E., McHugh, J., van Baarsel, S. v., Clarke, A., 
Doherty, K., & Kelleher, C. (2016, February 4). Legislative smoking 
bans for reducing harms from secondhand smoke exposure, smoking 
prevalence and tobacco consumption. Cochrane Database of Sys-
tematic Reviews, 2(2), CD005992. [CrossRef]

Haardörfer, R., Berg, C. J., Escoffery, C., Bundy, Ł. T., Hovell, M., & 
Kegler, M. C. (2017). Development of a scale assessing Beliefs About 
ThirdHand Smoke (BATHS). Tobacco Induced Diseases, 15(4), 4. 
[CrossRef]

Hang, B., Wang, P., Zhao, Y., Chang, H., Mao, J. H., & Snijders, A. M. 
(2020). Thirdhand smoke: Genotoxicity and carcinogenic potential. 
Chronic Diseases and Translational Medicine, 6(1), 27–34. 
[CrossRef]

Hecht, S. S. (2006). Cigarette smoking: Cancer risks, carcinogens, and 
mechanisms. Langenbeck’s Archives of Surgery, 391(6), 603–613. 
[CrossRef]

Matt, G. E., Fortmann, A. L., Quintana, P. J., Zakarian, J. M., Romero, 
R. A., Chatfield, D. A., Hoh, E., & Hovell, M. F., & Hovell, M. F. 
(2013). Towards smoke-free rental cars: An evaluation of voluntary 
smoking restrictions in California. Tobacco Control, 22(3), 201–207. 
[CrossRef]

Matt, G. E., Quintana, P. J. E., Hoh, E., Zakarian, J. M., Dodder, N. G., 
Record, R. A., Hovell, M. F., Mahabee-Gittens, E. M., Padilla, S., 
Markman, L., Watanabe, K., & Novotny, T. E., Hovell, M. F., 
Mahabee-Gittens, E. M., Padilla, S., Markman, L., Watanabe, K., 
Novotny, T. E. (2020). Persistent tobacco smoke residue in multiunit 
housing: Legacy of permissive indoor smoking policies and chal-
lenges in the implementation of smoking bans. Preventive Medicine 
Reports, 18, 101088. [CrossRef]

Naeem, Z. (2015). Second-hand smoke – Ignored implications. Interna-
tional Journal of Health Sciences, 9(2), V–VI. [CrossRef]

Oberg, M., Jaakkola, M. S., Woodward, A., Peruga, A., & Prüss-Ustün, A. 
(2011). Worldwide burden of disease from exposure to second-hand 
smoke: A retrospective analysis of data from 192 countries. Lancet, 
377(9760), 139–146. [CrossRef]

Öberg, M., Woodward, A., Jaakkola, M. S., Peruga, A., & Prüss-Ustün, A. 
(2010). Global estimate of the burden of disease from second-hand 
smoke. Geneva: World Health Organization.

Önal, Ö., Evcil, F. Y., Eroğlu, H. N., & Kişioğlu, A. N. (2021). Üçüncü el 
sigara Dumanı hakkında Farkındalık Ölçeği Türkçe Formunun 
Geçerlik ve Güvenirlik çalışması. Süleyman Demirel Üniversitesi 
Tıp Fakültesi Dergisi, 28(3), 499–506.

Protano, C., & Vitali, M. (2011). The new danger of thirdhand smoke: 
Why passive smoking does not stop at secondhand smoke. Environ-
mental Health Perspectives, 119(10), A422. [CrossRef]

Record, R. A., Greiner, L. H., Wipfli, H., Pugel, J., & Matt, G. E. (2022). 
Thirdhand smoke knowledge, attitudes, and behavior: Development 
of reliable and valid self-report measures. Nicotine and Tobacco 
Research, 24(1), 141–145. [CrossRef]

Record, R. A., Greiner, L. H., Wipfli, H., Strickland, J., Owens, J., Pugel, 
J., & Matt, G. E. (2021). Evaluation of a social media campaign 
designed to increase awareness of thirdhand smoke among Califor-
nia adults. Health Communication, 1–10.

Santos E Silva, S. I., Bowdler, P., Giltrow, D., Riddell, S., & Honeychurch, 
K. C. (2016). A simple and rapid method for the determination of 
nicotine in third-hand smoke by liquid chromatography and its 
application for the assessment of contaminated outdoor communal 
areas. Drug Testing and Analysis, 8(7), 676–681. [CrossRef]

Singh, R. J., & Lal, P. G. (2011). Second-hand smoke: A neglected public 
health challenge. Indian Journal of Public Health, 55(3), 192–198. 
[CrossRef]

Solheim, J., Papa, A., & Lefton, C. (2014). It's electric! Journal of Emer-
gency Nursing, 40(1), 75–77. [CrossRef]

https://doi.org/10.1007/s10900-015-0114-1
https://doi.org/10.1007/BF02294170
https://doi.org/10.1016/j.lungcan.2007.11.013
https://doi.org/10.1289/ehp.119-a70
https://doi.org/10.1007/BF03405024
https://doi.org/10.1080/13548506.2016.1189579
https://doi.org/10.1042/CS20160236
https://doi.org/10.1038/s41390-018-0153-2
https://doi.org/10.1002/14651858.CD005992.pub3
https://doi.org/10.1186/s12971-017-0112-4
https://doi.org/10.1016/j.cdtm.2019.08.002
https://doi.org/10.1007/s00423-006-0111-z
https://doi.org/10.1136/tobaccocontrol-2011-050231
https://doi.org/10.1016/j.pmedr.2020.101088
https://doi.org/10.12816/0024103
https://doi.org/10.1016/S0140-6736(10)61388-8
https://doi.org/10.1289/ehp.1103956
https://doi.org/10.1093/ntr/ntab133
https://doi.org/10.1002/dta.1822
https://doi.org/10.4103/0019-557X.89950
https://doi.org/10.1016/j.jen.2013.11.002


Salimoğlu et al. Students’ Awareness Level of Thirdhand Smoke

Szabo, L. (2006, August 6). Babies may absorb smoke residue in home 
[tarihinde USATODAY]. Retrieved from https ://us atoda y30.u 
satod ay.co m/new s/hea lth/2 006-0 8-06- third hand- smoke -usat _x.ht 
m adresinden alındı

Türkiye Istatistik Kurumu (2020, Haziran 4). Türkiye sağlık Araştırması, 
2019. Türkiye İstatistik Kurumu Haber Bülteni. Retrieved from 
https ://da ta.tu ik.go v.tr/ Bulte n/Ind ex?p= Turki ye-Sa glik- Arast 
irmas i-201 9-336 61

Wipfli, H., Avila-Tang, E., Navas-Acien, A., Kim, S., Onicescu, G., Yuan, 
J., Breysse, P., Samet, J. M., & Famri Homes Study Investigators, 
Samet, J. M., & Famri Homes Study Investigators. (2008). Second-
hand smoke exposure among women and children: Evidence from 

31 countries. American Journal of Public Health, 98(4), 672–679. 
[CrossRef]

Wolfson, M., McCoy, T. P., & Sutfin, E. L. (2009). College students' expo-
sure to secondhand smoke. Nicotine and Tobacco Research, 11(8), 
977–984. [CrossRef]

World Health Organization. (2021). WHO report on the global tobacco 
epidemic 2021: Addressing new and emerging products. Geneva: 
World Health Organization.

YÖK. (2022). Yükseköğretim bilgi yönetim sistemi. Öğretim Yılı 
Yükseköğretim İstatistikleri (pp. 2020–2021). Retrieved from https 
://is tatis tik.y ok.go v.tr/ 

https://usatoday30.usatoday.com/news/health/2006-08-06-thirdhand-smoke-usat_x.htm adresinden alındı
https://usatoday30.usatoday.com/news/health/2006-08-06-thirdhand-smoke-usat_x.htm adresinden alındı
https://usatoday30.usatoday.com/news/health/2006-08-06-thirdhand-smoke-usat_x.htm adresinden alındı
https://data.tuik.gov.tr/Bulten/Index?p=Turkiye-Saglik-Arastirmasi-2019-33661
https://data.tuik.gov.tr/Bulten/Index?p=Turkiye-Saglik-Arastirmasi-2019-33661
https://doi.org/10.2105/AJPH.2007.126631
https://doi.org/10.1093/ntr/ntp100
https://istatistik.yok.gov.tr/
https://istatistik.yok.gov.tr/

