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SUMMARY
Objective: Exposure to third-hand smoke (THS) poses health risk, especially for children. THS is mostly ignored in Turkey. The aim of this study 

is to adapt the Beliefs about Third-Hand Smoke (BATHS) scale to Turkish.
Methods: The BATHS scale consists of 9 items, and the data collected from 273 people was considered sufficient for analyses in this methodo-

logical study. The BATHS scale is translated into Turkish and confirmatory factor analysis (CFA) was performed for the construct validity analysis 
of the scale.

Results: The correlation between the overall BATHS scale and its two sub-dimensions was 0.937 (p < 0.001), and the correlation between 
the health and persistence sub-dimensions was 0.775 (p < 0.001). Since there was a statistically positive and highly significant relationship, the 
adapted BATHS scale was considered structurally compatible with the sub-dimensions. The reliability value of the entire scale is 0.90. Test-retest 
correlation values between the health and persistence dimensions were between 0.745 and 0.960, the values obtained were above 0.70 and had 
a statistically positive and high level of significant relationship (p < 0.001).

Conclusions: It is concluded that the Turkish version of the BATHS scale is reliable and valid. This scale will allow further research and training 
on third-hand smoke exposure. Tobacco control programmes success will improve.
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INTRODUCTION

Smoking is still an important public health problem in Turkey 
and all over the world (1). Tobacco use is among the top causes 
of death, and despite the efforts of governments and health in-
stitutions worldwide and dozens of precautions taken, problems 
cannot be prevented (2). Smokers continue to be a serious health 
threat for not only themselves but also non-smokers.

The ban on smoking was first implemented in San Luis Obispo, 
California, in 1990, including bars and restaurants in all public 
indoor spaces. In the following years, this practice has spread into 
many countries. One of the most important reasons is that the 
harmful effects of smoking are not limited to smokers, and smoke 
is shared with non-smokers who are in the same indoor areas (2, 
3). Clear scientific evidence has emerged that the resulting passive 
smoking (second-hand smoke) is very dangerous (2–4).

The term third-hand smoke (THS) is a relatively new con-
cept. This term, which was used for the first time in 2006, was 
reintroduced by Winickoff et al. in 2009 (5), but it showed its 
main effects after the New York Times published its article on this 
subject (6, 7). Third-hand smoke has a lower concentration than 
second-hand smoke, but it causes longer exposure (8). Exposure 

to second-hand cigarette smoke is a result of involuntary inhala-
tion of the smoke combination released from the cigarette and 
released into the environment (4). Third-hand smoke exposure 
is caused by dust and surfaces, inhalation, ingestion (digestion), 
and dermal intake of cigarette residues in addition to air (9, 10). 
Dermal absorption is another important way of exposure to pol-
lutants bound to settled dust (9).

Several studies have considered THS as an unexpected public 
health hazard (2). THS is divided into ultra-small pieces after 
smoking tobacco. These parts are capable of undergoing chemi-
cal transformation (9). These parts, which remain on the surfaces 
and mix with the powders, can then go back into the gas phase, 
and react with other compounds in the environment to produce 
carcinogenic substances that are repeatedly inhaled (1).

Although restrictions in public spaces are promising, these 
prohibitions can make home environments the main source of 
passive smoking (1, 3). Therefore, the study conducted in the 
United States in 2006 shows that the effect of these prohibitions 
on protecting young children is much slower than in adults (3). 
As studies deepen, there is evidence that exposure to THS poses 
health risk, especially for children (2). Babies have twice as 
much contact with house dust than adults. Therefore, they are 
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more exposed to dust particles mixed with powder (40 times 
their body weight compared to adults) (9, 11). In addition, babies 
have a higher rate of hand-object-mouth contact, which causes 
more carcinogenic entry into the body through both inhalation 
and contacts. Taking into account the immature respiratory and 
immune systems, the picture can get even more serious (9, 12, 13).  

Related studies have shown that smoking indoors for only one 
day exposes people to tobacco toxins for days or even months (9, 
13, 14). THS, which accumulated in the smokers’ houses, was 
able to maintain its permanence even after these houses were left 
empty for 2 months and then cleaned (15, 16). Studies suggest 
that people who have moved to a new house may be exposed to 
the harmful effects of smoking even if they do not smoke (15, 17).  

The study conducted in Atlanta in 2013 revealed that there 
is an unknown danger due to THS. In this study investigating 
the level of consciousness of THS, it was observed that almost 
all participants did not hear anything about THS and did not 
know what the term meant (17). In the research conducted by 
Winickoff et al., it was concluded that there was no awareness 
of the exposure in children (5). In another study related to THS 
beliefs, it was observed that the parents who did not believe in 
THS effects initially attempted to quit smoking after gaining 
knowledge about THS (18). This information shows that having 
accurate information about THS and its harms can contribute to 
creating a smoke-free environment (18–20). However, there are 
still very few studies examining the consciousness level of THS.

In light of this literature, it is thought that the Beliefs about 
Third-Hand Smoke (BATHS) scale can more accurately evaluate 
the belief in the harmful effects of THS and this evaluation may 
be effective in smoking cessation (20). The main purpose of this 
study is to adapt the BATHS scale into Turkish and to examine 
its validity and reliability. Based on the data collected from this 
scale adapted to Turkish, it is aimed to examine the differences 
in beliefs based on the socio-demographic characteristics of the 
participants.

MATERIALS AND METHODS

Ethical approval for this study was obtained from the Ethics 
Committee of Harran University Medical Faculty on 7 January 
2019 with number 19.01.28. 

Participants
The sample of this methodological study consisted of people 

registered in family healthcare centres in Şanlıurfa. This study 
aimed to adapt the THS scale to Turkish, and since there was no 
generalization for the entire universe, participants were selected 
with the convenience sampling technique. In factor analysis, the 
sample size is recommended to be around 10 times the number 
of items (21, 22). The BATHS scale consists of 9 items, and the 
data collected from 273 people was considered sufficient for the 
analyses.

Adaptation of BATHS Scale to Turkish
Given the purpose of this study, the BATHS with 9 items, which 

is two-dimensional (health and persistence) as in the original, has 

a 5-point Likert-type scoring (1 – strongly disagree, 2 – disagree, 
3 – undecided, 4 – agree, 5 – strongly agree). Firstly, three aca-
demicians whose second language is English translated the scale 
from English to Turkish. The consistency of these translations was 
analysed and reconciled. The Turkish version of the BATHS scale 
was then back translated into English by another academician and 
was compared with the original one.

Furthermore, confirmatory actor analysis (CFA) was performed 
using the MPlus 7.0 version for the construct validity analysis of 
this final Turkish scale (23). In addition to the construct validity 
examined by CFA, the correlation between the sub-dimensions 
of the entire scale was examined for the criterion validity. The 
reliability coefficients of all scales and dimensions in terms of 
internal consistency were then calculated by the Cronbach’s 
alpha method for reliability analysis using Statistical Package 
for Social Sciences (IBM SPSS) 22.0 version. In addition to the 
Cronbach’s alpha method, reliability analysis was performed us-
ing the test-retest method.

Demographic Variable Analysis According to THS 
Scale

Using the BATHS scale, the data collected from 273 partici-
pants were examined according to socio-demographic variables. 
Although the score of the whole scale can be calculated according 
to the average of the items, since it is statistically more accurate 
in this study, the relevant dimension of each item was calculated 
by standardizing it with the weighted mean method based on the 
degree of explanation (i.e. item quality). Therefore, when inter-
preting point averages, it should be interpreted as standardized 
score (z-score) instead of 5-point (5-point Likert scale). For the 
purposes of the researcher, the score obtained from the BATHS 
scale (continuous variable) was the dependent variable, and the 
socio-demographic characteristics (categorical variable) of the 
participants are considered as independent variables, and whether 
the beliefs of the participants about third-hand smoke have 
changed according to the independent variables was examined. 
Because of the fact that socio-demographic variables consist of 
two groups, independent sample t-test was carried out. Moreover, 
in cases where independent variables consisting of more than two 
categorical groups one-way analysis of variance (ANOVA) was 
carried out. Since these analyses are based on parametric tests, 
parametric test assumptions were examined.

RESULTS 

The socio-demographic characteristics of the participants are 
given in Table 1.

Confirmatory Factor Analysis 
For the construct validity analysis of the BATHS scale, 

confirmatory factor analysis (CFA) was performed to verify 
the compatibility of the items corresponding to each dimension 
and its diagram was shown in Figure 1. As seen in the diagram, 
since a significant correlation was observed between i1 and i2, 
and i7 and i8 in the health dimension and between i4 and i5 in 
the persistence dimension, these correlations were added to the 



58

  THS score THS persistence THS health

n % Mean SD p-value Mean SD p-value Mean SD p-value
Gender

Male 138 50.5 3.85 0.80
0.734

3.81 0.95
0.590

3.88 0.77
0.916

Female 135 49.5 3.88 0.80 3.87 0.92 3.89 0.81
Pregnancy

No 130 96.3 3.87 0.81
0.510

3.86 0.94
0.654

3.88 0.82
0.448

Yes 5 3.7 4.11 0.50 4.05 0.54 4.16 0.59
Marital status

Single 115 42.1 3.79 0.82
0.140

3.77 0.95
0.410

3.8 0.79
0.061Married 151 55.3 3.94 0.75 3.90 0.90 3.97 0.76

Divorced/widowed 7 2.6 3.49 1.21 3.61 1.36 3.4 1.12
Education

Primary school 45 16.7 3.88 0.72

0.604

3.81 0.91

0.336

3.95 0.77

0.843
High school 52 19.3 3.90 0.63 3.94 0.74 3.87 0.67
University 144 53.3 3.83 0.87 3.79 1.01 3.86 0.83
Master’s degree 24 8.9 3.78 0.89 3.74 0.99 3.81 0.87
Doctor’s degree 5 1.9 4.38 0.56 4.60 0.55 4.20 0.65

Alcohol consumption
No 230 84.2 3.87 0.78

0.587
3.84 0.94

0.771
3.90 0.77

0.476
Yes 43 15.8 3.80 0.89 3.80 0.96 3.80 0.90

Living
Alone 30 11.0 3.93 0.94

0.008 

3.93 0.94

0.033

4.02 0.84

0.008
With partner 28 10.3 3.94 0.91 3.94 0.91 3.96 0.74
With children and partner 122 44.9 3.93 0.89 3.93 0.89 3.97 0.77
Parents 61 22.4 3.81 0.88 3.81 0.88 3.84 0.70
Other 31 11.4 3.33 1.14 3.33 1.14 3.41 0.91

Income
Income < expenses 57 21.0 3.97 0.73

0.478
3.93 0.87

0.653
4.01 0.68

0.371Income = expenses 127 46.7 3.83 0.84 3.82 0.97 3.83 0.84
Income > expenses 88 32.4 3.83 0.77 3.79 0.93 3.87 0.76

Smoking status
Non-smoker 174 63.7 3.87 0.76

0.951
3.85 0.88

0.783
3.88 0.77

0.871
Smoker 99 36.3 3.86 0.87 3.81 1.04 3.89 0.82

Living with another smoker
No 148 54.2 3.96 0.81

0.033
3.94 0.97

0.062
3.98 0.78

0.035
Yes 125 45.8 3.75 0.76 3.72 0.89 3.78 0.78

Parents’ smoking status
Non-smoker 122 45.7 3.92 0.83

0.241
3.90 0.97

0.305
3.94 0.82

0.248
Smoker 145 54.3 3.81 0.77 3.78 0.91 3.83 0.76
Chronic disease

None 196 71.8 3.80 0.79

0.003

3.79 0.93

0.013

3.81 0.78

0.003

Asthma 10 3.7 4.04 0.81 3.75 1.09 4.28 0.82
COPD 2 0.7 3.33 0.63 3.13 0.53 3.50 0.71
Diabetes mellitus 10 3.7 4.04 0.92 4.08 0.97 4.02 0.94
Cardiological problems 7 2.6 3.08 1.03 2.93 1.23 3.20 0.95
Other 48 17.6 4.18 0.62 4.16 0.77 4.20 0.62

Table 1. Demographic properties and BATHS-T scores of participants (N = 273)
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Fig. 1. Confirmatory factor analysis diagram of BATHS-T Scale.

model. Among the indices obtained according to CFA, the root 
mean square error of approximation (RMSEA) value was found as 
0.123, the standardized root mean square residual (SRMR) value 
was 0.076, the comparative fit index (CFI) (24) value was 0.94, 
and the Tucker-Lewis index (TLI) (25) value was 0.90. When 
these values were evaluated according to the compliance indices 
specified in the literature (21, 26, 27), it was concluded that they 
are in the acceptable range.

Criterion Validity
Correlation between the overall BATHS scale and the health 

and persistence sub-dimensions for criterion validity is given in 
Table 2. The correlation between the overall BATHS scale and 
two sub-dimensions of the scale was 0.937 (p < 0.001), and the 
correlation between the health and persistence sub-dimensions 
was 0.775 (p < 0.001). Since there was a statistically positive and 
highly significant relationship, the adapted Turkish THS scale was 
structurally compatible with the sub-dimensions.

Reliability
The reliability coefficients of the whole scale and its sub-

dimensions in terms of internal consistency were calculated by 
the Cronbach’s alpha method. The reliability value of the entire 

THS THS health
THS health 0.937***
THS persistence 0.937*** 0.775***

Table 2. Correlations between subscales and total BATHS-T 
scores 

***Significant (p < 0.001)

THS_1 THS-H_1 THS-P_1 THS_2 THS-H_2
THS-H_1 0.937***
THS-P_1 0.937*** 0.757***
THS_2 0.960*** 0.900*** 0.898***
THS-H_2 0.910*** 0.952*** 0.752*** 0.944***
THS-P_2 0.902*** 0.745*** 0.945*** 0.942*** 0.780***

***Significant (p < 0.001) 

Table 3. Test–retest correlation coefficients

scale was 0.90. The reliability values of the health and persistence 
dimensions were 0.81 and 0.86, respectively. Since the reliabil-
ity values obtained were above the critical value of 0.70, it was 
observed that the BATHS scale was reliable.

In addition to the Cronbach’s alpha method, the reliability of 
the scale in terms of stability was examined with the test-retest 
method. According to the values given in Table 3, the test-retest 
correlation values between health and persistence dimensions 
were 0.745 and 0.960, respectively, which were above 0.70 and 
had statistically positive and a high level of significant relation-
ship (p < 0.001). It can be said that the scale of BATHS is a highly 
reliable scale.

Socio-demographic Variable Analysis
In addition to the socio-demographic variables shown in Table 

1, the participants’ age (ranged from 16 to 82) and the number of 
participanting children (ranged from 0 to 9) were also compared 
for the beliefs of the participants about third-hand smoke. When 
the standardized values of the dependent variable BATHS scale 
were examined, only three values (z1 = −3.413, z2 = −3.413, and 
z3 = −3.119) were determined as extreme values and were not 
included in the analysis. Therefore, analyses were carried out 
based on responses from 270 participants. For the t-test and 
ANOVA; kurtosis (0.665) and skewness (−0.881) values were 
suitable. Thus, normal distribution and homogeneity of variance 
assumptions were satisfied.

When the socio-demographic independent variables were com-
pared, no statistically significant difference was observed between 
the participants’ beliefs about third-hand cigarette smoke (p > 0.05) 
except for three items. According to responses to the item “Who do 
you live with at home?” statistically significant differences were ob-
served between individuals sharing the home with different people 
(F = 3.83; p = 0.008). This item had five different answer options (Ta-
ble 1). ANOVA post-hoc multiple comparisons were implemented 
using Tukey HSD (Table 4). Individuals staying at home with others 
(mean = 3.33) had statistically lower scores than individuals who 
lived alone (mean = 3.93), only with their spouse (mean = 3.94), 
spouse and children (mean = 3.93), and parents (mean = 3.81). 
According to responses to the item “Is there anyone else smoking 
at home rather than you?” the beliefs about the third-hand smoke 
of individuals who have no other smokers at home (mean = 3.96) 
were found to be higher than those who have smokers other than 
them at home (mean = 3.75; t = 2.149; p = 0.033). “Do you have a 
chronic disease?” item has six different categories (Table 1), and 
individuals with other chronic diseases have higher beliefs about 
third-hand smoke than individuals with chronic heart disease and 
individuals without chronic diseases (F = 3.53; df = 5; p = 0.003).
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DISCUSSION 

Turkey has achieved significant success in controlling tobacco 
use within the last 20 years. However, there are still some chal-
lenging areas. Third-hand smoke is not a new problem in public 
health, but it is mostly ignored in Turkey. Effective control strate-
gies are needed for THS exposure (28).  

In particular, interfering with beliefs about THS can be ben-
eficial in reducing THS and second-hand smoke exposure. As a 
result, using a valid and reliable belief scale related to THS is 
critical in evaluating these intervention efforts (20). In the present 
study, our data showed that the Turkish version of the BATHS is 
a valid and reliable scale to use for Turkish population.

Original scale had overall excellent reliability (Cronbach’s 
alpha = 0.91) and sub-scales had strong reliability (Cronbach’s 
alpha = 0.88 for both factors) (14). Turkish version had very 
similar total reliability (Cronbach’s alpha = 0.90) besides power-
ful reliability in the sub-scales (Cronbach’s alpha = 0.81 for THS 
persistence and 0.86 for THS health sub-dimensions). 

There are many articles on beliefs about third-hand smoke but 
only one has used the same scale and translated it into Bengali 
(29). They found persistence in low subscale reliability (Cron-
bach’s alpha = 0.624) and they dropped one of the four items to 
improve reliability. Health subscale reliability was also lower 
than the original scale and Turkish version (Cronbach’s alpha = 
0.742). This difference may be due to the intercultural differences 
and/or problems with translation, and they did not mention the 
validity analysis. 

In our study, the obtained coefficient of stability was 0.960, 
which supports that the internal validity of the Turkish version 
of BATHS is high. In addition to the original BATHS scale sup-
ported by construct validity (20), construct validity of Turkish 

BATHS was further investigated by factor analysis. The latest 
version of the scale, including scoring instructions, is available 
in Appendix 1 (20).

Socio-demographic factors such as gender, marital status, and 
education did not affect total BATHS score in our study, whereas 
these parameters had an impact on English BATHS scores. It was 
interesting that the smoking status of the participants did not have 
any effects on beliefs about THS in the present study unlike in 
Haardörfer et al. study (20). An explanation for this difference 
could be due to 2/3 non-smokers in our study compared to 2/3 
smokers in their study. Current or former smokers also reported 
lower levels of beliefs in the study made in Bangladesh (29).  

There are limitations of the present study. One is the lack of 
generalizability of the results as the sample was only from a South-
eastern city of Turkey. Therefore, the results cannot be extended 
to entire country because there are socioeconomic and cultural 
differences among different cities of Turkey. Besides, test-retest 
reliability was used but respondents’ previous experiences in the 
first testing could have influenced responses in the second testing. 

CONCLUSIONS

This study confirms that the Turkish version of the BATHS 
is valid and reliable to administer to participants in Turkey. Us-
age of this scale will enable further studies and will increase the 
awareness about THS. People are expected to follow the rules 
for prevention of THS more strictly, when they are aware of the 
danger caused by it. 

Conflicts of Interests 
None declared

I J Mean difference (I-J) Standard error p-value
95% confidence interval

Lower bound Upper bound

0

1 −0.0001 0.2578 1.000 −0.7081 0.7079
2 0.0754 0.1999 0.996 −0.4736 0.6245
3 0.1520 0.2188 0.958 −0.4489 0.7528
4 0.7923* 0.2512 0.015 0.1023 1.4823

1

0 0.0001 0.2578 1.000 −0.7079 0.7081
2 0.0755 0.2056 0.996 −0.4890 0.6401
3 0.1521 0.2239 0.961 −0.4630 0.7671
4 0.7924* 0.2558 0.018 0.0900 1.4949

2

0 −0.0754 0.1999 0.996 −0.6245 0.4736
1 −0.0755 0.2056 0.996 −0.6401 0.4890
3 0.0765 0.1538 0.988 −0.3460 0.4990
4 0.7169* 0.1973 0.003 0.1749 1.2588

3

0 −0.1520 0.2188 0.958 −0.7528 0.4489
1 −0.1521 0.2239 0.961 −0.7671 0.4630
2 −0.0765 0.1538 0.988 −0.4990 0.3460
4 0.6403* 0.2164 0.028 0.0461 1.2346

Table 4. Post-hoc tests (Tukey HSD)

*Mean difference is significant at the 0.05 level.
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