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Main Points

e This is the first Turkish cross-culturally adapted scale designed to assess respiratory symptoms expe-
rienced by smokers.

e The four-item Turkish version of the Respiratory Symptom Experience Scale (RSES) demonstrates
satisfactory reliability (« score = 0.753)

» The four-item Turkish version of the RSES may be useful in the early diagnosis of chronic obstructive
pulmonary disease in smokers by raising awareness of respiratory symptoms.

Abstract

The objective of this study was to adapt the Respiratory Symptom Experience Scale for use in Turkish and
to assess its reliability and validity among smokers. The study included 90 smokers aged 28 — 64 from Bitlis
Province, with a mean age of 43.92 + 7.82, of whom 26.6% were women. Initially, the scale was translated
forward and backward. The finalized version was then administered to participants in person. To determine
the internal consistency and construct validity of the scale, internal consistency analysis, exploratory factor
analysis, and confirmatory factor analysis were conducted. The Turkish version of the four-item Respiratory
Symptom Experience Scale demonstrated adequate reliability with a Cronbach’s « of 0.753. Test — retest
reliability, assessed 1-week interval, further confirmed the scale’s consistency. However, the third item was
removed from the scale due to its negative impact on the goodness of fit index in the confirmatory factor
analysis. The Turkish version of the four-item Respiratory Symptom Experience Scale is a reliable and valid
instrument for assessing respiratory symptoms in smokers.
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Introduction Cigarettes, which contain thousands of chemicals

and numerous carcinogenic substances (Hecht,
Cigarette smoking is a highly addictive routine due

to nicotine (El-Boraie & Tyndale, 2021) and poses
a significant health concern (Sharma et al., 2021).

2003), provoke both acute and chronic inflammatory
responses (Ji et al., 2021), leading to cardiovascular
and cardiopulmonary diseases (Yayan et al., 2024).

Reflecting its highly addictive nature, over one bil- . significant consequence of smoking is chronic

lion individuals smoke worldwide (Centner et al., obstructive pulmonary disease (COPD), character-

2020). Globally, one in four men and one in twenty 04 by respiratory symptoms and airflow limitation
(Vogelmeier et al., 2017). COPD is a major global
health concern (Sharma et al., 2021) due to its wide-
spread prevalence (~12%) (Adeloye et al., 2015),
along with its associated morbidity (Yayan et al.,
2024) and mortality (Murray & Lopez, 1997). The

substantial global burden of COPD underscores

women smoke (Collaborators, 2017). In Turkiye,
smoking rates are even higher, with approximately
half of the men (46.1%) and nearly one-fifth of the
women (15.7%) identified as smokers, resulting in
one-third of the general population (30.5%) smok-
ing (Ozer et al., 2018).
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the urgent need for effective prevention and treatment strategies
(Lin et al., 2022).

Previously developed self-reported scales and questionnaires for
COPD patients may be viewed as a response to this pressing need.
These self-reported assessment tools are specifically designed and
validated to assess respiratory symptoms experienced by COPD
patients (Birring et al., 2003; Jones et al., 2009; Jones et al., 1991;
van der Molen et al., 2003). However, these tools generally assess
symptoms without distinguishing the underlying pathology of
COPD development. Moreover, since COPD is predominantly
diagnosed in individuals aged 40 and older (.abaki & Rosenberg,
2020) these tools may indirectly target a specific age range. Such
limitations restrict the applicability of these assessment tools
to smokers (Shiffman et al., 2023), who represent a primary
risk group for COPD (Sharma et al., 2021) and exhibit a similar
symptom cluster and similar prognosis with COPD (Yayan et al.,
2024). The Respiratory Symptom Experience Scale (RSES) is an
assessment tool specifically developed to address the need arising
from this query (Shiffman et al., 2023).

Although the proportion of smokers is decreasing in most coun-
tries worldwide, the lack of significant reduction in countties
within the eastern Mediterranean region, including Turkiye
(Ruvuna & Sood, 2020), and the concerningly high smoking rates
in Turkiye (Ozer et al., 2018) highlight the need to assess the
respiratory symptoms experienced by smokers. This study aimed
to perform the cross-cultural adaptation of the RSES in Turkish
and assess its reliability and validity in smokers.

Material and Methods

This study was carried out in Bitlis Province between April
2024 and June 2024, with approval from the Ethics Committee
of Bitlis Eren University (Approval no.2024 / 03-22 ; Date:
29 /03 / 2024). The participants were recruited from the general
population residing in the province of Bitlis. Individuals were
reached using the snowball sampling method. Participants were
verbally informed and provided written consent before enroll-
ment. Authorization was also obtained from the author of the
original scale. Sample size was determined in accordance with the
number of items in the RSES, following the guideline of including
five to ten participants per item (Terwee et al., 2007). The study
targeted individuals aged 28 and older who had been smoking for
at least 10 years. Exclusion criteria were having a first-degree
relative currently or previously working in the tobacco industry,
a household member engaged in legal action against a tobacco
company, recent participation in tobacco-related research,
or experiencing cold or flu-like symptoms in the past month
(Shiffman et al., 2023). Out of 96 individuals assessed for eligi-
bility, 90 were included. Six individuals were excluded for being
under 28 years of age (n = 1) or having smoked for less than 10
years (n = 5). Sociodemographic and smoking-related informa-

tion of the participants was also collected.

The RSES, developed by Shiffman et al. (2023), is a unidimen-
sional tool designed to evaluate respiratory symptoms in smok-
ers over the past month. This scale consists of five items, each
addressing potential respiratory symptoms experienced by smok-
ers, with responses captured on a five-point Likert scale. The
overall score is derived by averaging the responses across all
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items. If any item is left unanswered, the composite score is not
calculated. The Turkish version consists of four items: “morn-

» o«

ing cough,” “cough frequently,” “casily winded,” and “wheezing.”
Each item is scored on a scale from 1 to 5. The scores given by
participants for each item are summed and then divided by four
to calculate the composite score. Higher scores indicate a greater

frequency of respiratory symptoms.

For the initial phase of cross-cultural adaptation and valida-
tion, two different translators translated the original scale from
English into Turkish. To ensure equivalence between the two ver-
sions, both forward and backward translations were performed.
The first draft of the Turkish version was then created based
on these translations and subsequently evaluated by a Turkish
language expert. An expert committee, composed of five physio-
therapists holding Ph.D. degrees, reviewed the draft for semantic,
idiomatic, experiential, and conceptual equivalence, as well as
readability. Revisions were made until all experts reached con-
sensus on the revised version of the scale. To enhance sentence
structure, clarity, and fluency, the first, fourth, and fifth items
were adjusted. The scale’s final version was established after
experts reached a consensus on all aspects.

Following the development of the final version of the scale, its
reliability was assessed through both internal consistency and the
test — retest method. To evaluate test — retest reliability, the scale
was administered to 50 smokers with a 1-week interval between
assessments. Internal consistency was classified according to the
previously determined criteria established by Koo and Li (2016).

The construct validity of the scale was assessed using both explot-
atory and confirmatory factor analyses, conducted on a sample
of 90 smokers. Prior to these analyses, the Kaiser-Meyer-Olkin
(KMO) test was petformed, yielding a value of 0.755, which indi-
cates good sample adequacy (Almeida et al., 2022). Additionally,
the Bartlett’s test of sphericity produced a chi-square value of
91.13 (df = 6; p < .001), supporting the suitability of the data for

factor analysis.

Statistical Analysis

Confirmatory factor analysis was conducted using SPSS Amos
(IBM SPSS Corp.; Armonk, NY, USA). The factor structure of the
RSES was identified through exploratory factor analysis, employ-
ing principal component analysis. Given the unidimensional nature
of the scale, no rotation method was applied during the exploratory
factor analysis. Internal consistency and the scale’s correlation
were evaluated using Cronbach’s alpha coefficient and Pearson
correlation analysis, respectively. The normality of the scale’s dis-
tribution was assessed through skewness and kurtosis values. The
values obtained range from —0.622 - 0.891. Additionally, it was
evaluated visually using a histogram graph. The intra-class cor-
relation coefficient analysis was used to assess test — retest reliabil-
ity. The receiver operating characteristic (ROC) curve was used
to determine appropriate cut-off values. Reliability was examined
through both internal consistency analysis and the test — retest
method. The significance threshold was set at p <.05.

Results

Nearly one-third of the participants were under the age
of 40 (31.1%), and the average smoking duration among



Table 1.
Sociodemographic Charactetistics of the Participants
n %
Age (years) <40 28 311
40 - 49 41 45.6
>50 21 23.3

Average age (years) = 43.92, standard deviation = 7.82

Gender Male 67 74.4
Female 23 25.6
Marital status Single 17 18.9
Married 73 81.1
Educational Primary/secondary 16 17.8
background school degree
High school degree 29 32.2
Associate degree 11 12.2
Bachelor’s degree 24 26.7
Postgraduate degree 10 11.1
Income status ()  <30000 26 28.9
30000 - 40000 39 433
>40000 25 27.8
Average income (F) = 36.730, standard deviation = 14.072
Working status Not working 4 4.4
Working 86 95.6

Note: b = Turkish lira.

individuals was over 20 years (23.94 + 9.15 years). More than
three-quarters of the participants were married (81.1%), and
the majority were male (74.4%). The average income of the
participants was more than twice the minimum wage. Half of
the participants held an associate degree or higher, and nearly
all (95.6%) were employed (Table 1).

Cigarettes were the most frequently used tobacco product among
the participants, with 66.7% reporting cigarette consumption.
More than half of the participants (64.4%) were considering
quitting smoking, while nearly half (44.4%) had made concrete
attempts to quit. Nearly one-fifth of the participants had a
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chronic illness (17.8%, n = 16). The most common chronic ill-
ness was COPD (6.7%, n = 6), followed by chronic bronchitis
(5.6%, n = 5), asthma (5.6%, n = 5) and allergies (5.6%, n = 5),
each with similar prevalence. The composite RSES score of the
participants was 1.83 + 0.90. There was a statistically significant
variation in RSES scores associated with the presence of chronic

disease (Table 2).

The internal consistency of the five-item RSES was also deemed
adequate, with a Cronbach’s « of 0.796. However, the third item
was removed from the scale because it negatively impacted the
goodness of fit (GOF) index in the confirmatory factor analysis.
After removing this item, the internal consistency was recalcu-
lated and remained satisfactory, with a Cronbach’s o of 0.753.
Respiratory symptom experience scale’s reliability was assessed
using both test — retest and internal consistency methods. The
test — retest reliability was evaluated with 50 smokers over a
1-week interval, resulting in a satisfactory reliability coefficient.
The test — retest reliability analysis for the Turkish version of
the revised scale demonstrated high consistency across measure-
ments. The intra-class correlation coefficient was found to be
0.924 (CI: 0.866 — 0.955) for single measures and 0.961 (CI: 0.928 —
0.977) for average measures, both with a 95% CI. The Fvalue was
27.843, and the pvalue was less than .001, indicating high reliabil-
ity for the measurements of the Turkish version of the scale. In
the Turkish version of the scale, the lowest item — total correla-
tion coefficient was found to be 0.717, and the highest was 0.805.

The ROC analysis for the Turkish version of the scale yielded an
area under the curve of 0.796, indicating good diagnostic perfor-
mance (p < .001). A score of 1.625 was identified as the optimal
cut-point for assessing self-reported respiratory symptom-rele-
vant diagnosis among smokers, with a specificity of 69.7% and
sensitivity of 78.6%.

To assess data suitability before factor analyses, we conducted
the KMO test and Bartlett’s test of sphericity. The KMO value
was 0.755, indicating good sample adequacy. Bartlett’s test of
sphericity yielded a chi-square value of 91.13 (df = 6; p < .001),
confirming that the data were appropriate for factor analysis.
The original five-item RSES explained 56.7% of the variance.
After the removal of the third item, the explained variance
increased to 59.36%. The exploratory factor analysis revealed

’222:;5;15017 of Participants” Characteristics Related to Smoking, Chronic Disease Status and RSES Scores
n % t P CI

Tobacco product consumed Cigarette 60 66.7 0.835 406 —0.234 0.574
Tobacco 30 33.3

Considering quitting smoking Yes 58 64.4 0.515 .608 —0.502 0.295
No 32 35.6

Previous attempt to quit smoking  Yes 40 44.4 0.48 .632 —-0.291 0.477
No 50 56.6

Presence of chronic disease Yes 16 17.8 3.14 .002* -1.224 -0.275
No 74 82.2

*p < .05 statistical significance, independent samples t-test.
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Table 3.
Explanatory Factor Analysis Results of the RSES

Factor Load (Five Factor Load

Items Ttem) (Four Item)
Morning cough 0.663 0.728
Cough frequently 0.781 0.823
Shortness of breath 0.758 -
Easily winded 0.767 0.708
Wheezing 0.788 0.816

that the factor loadings for the Turkish version of the RSES var-
ied between 0.708 and 0.823 (Table 3).

As previously mentioned, the third item was removed due to its
adverse effect on the GOF values. The final confirmatory factor
analysis results atre illustrated in Figure 1. The GOF values for
the confirmatory factor analysis, which fall within the recom-
mended range, are detailed in Table 4.

Discussion

The results of this study revealed that the four-item RSES in
Turkish demonstrates both reliability and validity as a tool for

assessing respiratory symptoms in smokers.

Smokers and COPD patients share a similar prognosis and
same respiratory symptom cluster (Yayan et al., 2024), which
is expected given that smoking is the primary cause of COPD
(Sharma et al., 2021). However, the recognition of the importance
of risk factors other than smoking in the development of COPD
over the past decade along with the fact that these factors con-
tribute to COPD development in approximately half of the COPD
patients (Pyszora & Lewko, 2022), has called this traditional

view into question. The questioning of this traditional view has

similarly paved the way for the assessment tools used to assess
respiratory symptoms expetrienced by both groups to be called
into question as well (Shiffman et al., 2023). Existing assessment
tools, specifically validated for COPD patients (Birring et al.,
2003; Jones et al., 2009; Jones et al., 1991; van der Molen et al.,
2003) and COPD is mostly diagnosed in individuals aged 40 and
over (Labaki & Rosenberg, 2020), making them less applicable to
smokers. The RSES is an assessment tool specifically developed
to meet this need (Shiffman et al., 2023).

The reliability and validity of the original scale were evaluated
online with smokers (n = 202), former smokers (n = 200), and
e-cigarette users who had switched from smoking (n = 208).
The scale was reported to be a reliable and valid instrument
for assessing respiratory symptoms in these populations, with
both reliability and test — retest scores found to be satisfactory
(>0.80). The variance explained by the original scale was 62.7%
(Shiffman et al., 2023).

Similar to the original scale, the reliability of the Turkish ver-
sion of the four-item RSES was satisfactory (o = 0.753). The third
item was removed due to its negative impact on the GOF and its
similarity in content to the fourth item. Following this removal,
an improvement was observed in the goodness of fit indices of
the confirmatory factor analysis, including AGFI, SRMR, GFI,
CFI, NFI, and TLI, and these indices remained at a good level.
Although RMSEA did not provide a good fit, it achieved an
acceptable level of fit, and the explained variance increased to
59.36%. This level of explained variance is considered acceptable
for unidimensional scales, as values between 40% and 60% are
deemed appropriate (Hair et al., 2019). In the Turkish version
of the scale, the lowest item — total correlation coefficient was
found to be 0.717, and the highest was 0.805. It is recommended
that the scores for each item correlate with the total scale score,
with correlation values exceeding 0.30. (Shields et al., 1989).

1.29 .53
1 1

.99 41

Item 2

Item 1

Item 4 Item 5

Figure 1. Confirmatory Factor Analysis Graph.
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Table 4.
Goodness of Fit Indexes of the Contirmatory Factor Analysis
AGFI GFI CFI NFI TLI RMSEA SRMR CMIN/DF
Recommended range >(.85 >(.80 >0.90 >0.90 >0.90 <0.08 <0.08 -
0.919 0.984 0.991 0.970 0.972 0.068 0.032 1.413

Note: AGFI = adjustment goodness of fit index; CFI = comparative fit index; CMIN/DF = Chi-square minimum discrepancy function by degrees of freedom;
GFI = goodness of fit index; NFI = normal fit index; TLI = non-normed fit index; RMSEA = root mean square error of approximation; SRMR = standardized

root mean square residual.

Our study differs from that of Shiffman et al. (2023) in terms of
the population for which the scale’s reliability and validity were
assessed. While Shiffman et al. (2023) included smokers, former
smokers, and individuals who had transitioned from smoking to
e-cigarettes use, our study focused exclusively on smokers. This dis-
tinction may be attributed to the legal measures in Turkiye that
restrict e-cigarette use and the challenges associated with smoking
cessation. The lack of legislative regulations concerning e-cigarette
use in the United States has resulted in increased use, particu-
larly among young people (Bozier et al., 2020). In Turkiye, legal
regulations preventing the spread of e-cigarettes have curtailed
e-cigarettes’ commercialization and widespread use (Glantz, 2023).
Another determining factor is the difficulty in smoking cessation,
characterized in our study by the unsuccessful smoking cessation
attempts in nearly half of the smokers (44.4%). The very low suc-
cess rate of smokers who wish to quit (3%) (Principe et al., 2024)
helps explain the challenges faced by smokers included in our study.

Although our study differs from that of Shiffman et al. (2023) in
terms of population included, it is noteworthy that we achieved
similar reliability and test-retest scores to those of the original
scale. We attribute these comparable results to the fact that
e-cigarette use has a similar effect on the respiratory system as
smoking (Minzel et al., 2020) and that the inflammatory effects
of smoking on the respiratory system can persist even after smok-
ing cessation (Louhelainen et al., 2009).

The composite scale score for smokers in our study (1.83 + .90)
was lower than the score reported by Shiffman et al. (2023) (2.09
+ 0.06). This difference may be attributed to variations in the
study populations. Factors such as the duration of smoking
and the presence of COPD or its subtypes might account for
this variability. Shiffman et al. (2023) reported a significantly
higher average smoking duration (41.19 + 11.7 years) compared
to our study (23.94 + 9.15 years). Additionally, while nearly a
quarter of smokers (21.3%) in the study of Shiffman et al.
(2023) had COPD ot its subtypes, the prevalence of COPD or
its subtypes in our study was 12.3%. The linear relationship
between smoking duration and respiratory symptoms (Liu et al.,
2015), along with the common occurrence of respiratory symp-
toms among COPD patients (Labaki & Rosenberg, 2020), sup-
ports this observation.

The study has some limitations. Due to low rate of successful
smoking cessation and legal restrictions on the commercializing
of e-cigarettes, former smokers and e-cigarette users were not
included in the study. Consequently, changes in respiratory symp-
toms after smoking cessation could not be evaluated. Although
the study was conducted on individuals within a neatly similar
age range to the original scale study, the lack of a more specific
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age range tailored to chronic conditions, particularly COPD, con-
stitutes another limitation of the study.

In conclusion, the Turkish version of the RSES is a reliable and
valid instrument for evaluating respiratory symptoms in smokers.
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Appendices

The Turkish version of the foutr-item Respiratory Symptom Experience Scale is given in the table blow.

Solunum Semptom Deneyim Olgegi Tiirkce Versiyonu

Higbir Cogu Her giim

zaman Nadiren Bazen gunler (Son 30 gin
Asagidaki sorular igin liitfen son 30 giin igindeki (Son 30 giin (1-5 (6-15 (16 -29 i¢indeki her
deneyimlerinizi diisiiniin. i¢inde 0 giin) giin) giin) giin) giin)

1 SABAH OKSURUGU
Sabah 6ksturigine eslik eden balgam veya mukus

2 SIK SIK OKSURME
Gun igerisinde sik stk Okstrme

3 CABUCAK NEFESSIZ KALMA

Normal gunluk aktiviteler sirasinda (6rnegin camasir

sepetini makineye tasirken ve aligveris yaparken)
¢abucak nefessiz kalma

4 HIRILTILI SOLUNUM
Hgzersiz veya fiziksel olarak yorucu diger gunlik

aktiviteleri yapmadiginiz zamanlarda (6rnegin
dinlenirken) gogstiniizden hirilti veya 1slik sesinin gelmesi

Hicbir zaman (son 30 giin icinde 0 glin), nadiren (1 — 5 giin), bazen (6 — 15 giin), cogu glinler (16 — 29 giin), her giin (son 30 giin icindeki
her giin)



