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Abstract

Background Smoking causes respiratory symptoms, and research suggests these improve with cessation or
switching to less harmful nicotine products. The Respiratory Symptom Experience Scale (RSES) was developed and
validated for the purpose of assessing these such symptoms online in an English-speaking American sample. This
study aimed to develop and validate an Italian version, the IT-RSES, administered via telephone interview, and, further,
to use it to assess symptoms in smokers who had switched to e-cigarettes or to heated tobacco products (HTPs).

Methods After translation into Italian, the IT-RSES was administered by phone interview to 750 Italian participants in
5 tobacco use groups (150 each never-smokers, former smokers not using alternative products, HTP users, e-cigarette
users, and continuing smokers) who also reported any history of diagnoses with relevant medical conditions.
Psychometric analyses examined scale factor structure, reliability, and convergent validity. Analyses controlling for age
and for years smoking compared symptoms across tobacco use groups.

Results Factor analyses confirmed the IT-RSES’ unidimensionality (factor one accounting for 74.2% of the variance;
all factor loadings > 0.80). Internal-consistency reliability was high ( Cronbach’s alpha=0.91). [T-RSES scores correlated
significantly with years of smoking (r=0.51, p <0.0001), and were higher in individuals with respiratory conditions
(2.02 vs. 1.36, SE=0.05, significant by THSD). Discriminant validity was demonstrated by higher scores in smokers
compared to never-smokers, even among those without respiratory conditions. After adjustment for years of
smoking, former smokers, HTP users and e-cigarette users had lower scores than smokers (m=2.17 vs. 1.49, SE=0.06,
p<0.05 THSD; 1.63 vs. 2.16, SE=0.06, THSD) and did not significantly differ from each other.

Conclusions The results support the reliability and validity of the IT-RSES, suggesting its utility for assessing
respiratory symptoms in smokers, and former smoker who stopped smoking and were using e-cigarettes or HTPs. The
scores of former smokers are similar to those not using these products, and lower than smokers, suggests that HTPs
and e-cigarettes do not add materially to respiratory symptoms when smokers stop smoking.
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Background

Protracted exposure to the chemicals in cigarette smoke,
which are inhaled and accumulate in the lungs, leads
to impaired muco-ciliary clearance, oxidative damage,
and airway inflammation [1, 2]. This persistent inflam-
mation and subsequent remodeling of the airways can
give rise to chronic respiratory diseases such as chronic
obstructive pulmonary disease (COPD) [3, 4]. However,
it is important to note that smokers often display respira-
tory symptoms such as coughing, wheezing, and sputum
production even if they do not (yet) fulfill the diagnostic
criteria for COPD [5-7] or any other formal respiratory
diagnosis.

A method of measuring such symptoms would be
useful, as it could be used to track their recovery when
smokers stop smoking and to assess the impact of switch-
ing to alternative products such as e-cigarettes or heated
tobacco products [8], which are inhaled but do not emit
toxicants produced by combustion. Questionnaires
developed and validated to assess clinical respiratory
symptoms in COPD patients [9-12] are unlikely to be
suitable, as they are calibrated to reflect a higher sever-
ity of symptoms typical of COPD, but not typical in non-
COPD smokers. For example, questions about severe
breathlessness or significant limitations in daily activities
may not be relevant for smokers with milder symptoms,
potentially leading to an underestimation of their actual
respiratory problems.

The need for a scale that is appropriate for assessing
smokers’ and former smokers’ symptoms is highlighted
by the need to assess respiratory symptoms in smokers
who switch away from smoking using to combustion-
free alternative nicotine products like e-cigarettes, also
known as ENDS, or Electronic Nicotine Delivery Sys-
tems) and heated tobacco products (HTPs). Cigarette
smoke exposes smokers to toxic chemicals that are prod-
ucts of combustion and that contribute to pulmonary
(and other) harms of smoking. The aerosol from non-
combustible products do not contain these combustion
products [13]. Biomarker data demonstrate that, com-
pared to smoking, these products reduce users’ expo-
sure to many toxicants, including not only carcinogens
and cardiovascular toxicants, but also respiratory toxi-
cants [14, 15], suggesting that switching to such prod-
ucts would improve respiratory symptoms. Nevertheless,
since these products are inhaled, it is important to assess
their impact on respiratory symptoms. It is likely to
take many years or decades to detect effects on pulmo-
nary disease or mortality in epidemiological data. In the
interim, assessing differences in respiratory symptoms
might provide data that addresses the harm-reduction
potential of non-combusting inhaled nicotine products.

Evidence to date suggests that smokers’ respiratory
symptoms are decreased when they switch to ENDS or
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HTPs [13], and one study demonstrated improvements
in objectively-assessed pulmonary function when smok-
ers switched to HTPs [16]. Conversely, a recent study of
respiratory symptoms in non-smokers who used ENDS
found increases in respiratory symptoms, suggesting
adverse effects of ENDS [17].

Research in this field would be aided by a clinical
assessment tool specifically developed and validated to
assess respiratory symptoms in adult current and former
smokers. The Respiratory Symptom Experience Scale
(RSES) [18] was designed to meet this need. A validation
study found that the scale was unidimensional, and had
high internal and test-retest reliability. The scale strongly
differentiated individuals with a diagnosis of respiratory
disease or COPD, as well as differentiating smokers from
former smokers. Smokers who had switched to e-ciga-
rettes had scores lower than smokers” and similar to those
of former smokers. A separate case-control study found
that smokers who had switched to an ENDS for an aver-
age of three years had lower RSES scores than a group of
matched smokers who had continued to smoke [15].

The RSES validation was conducted in English with
American participants. One aim of the present study is
to validate an Italian-language version of the RSES in
an Italian population, particularly when administered
by telephone interview rather than online. While online
administration may reduce memory burden by allow-
ing participants to see all the response options at once,
it necessarily excludes people who do not have online
access, making telephone administration advantageous.

The second aim of the present paper was to use the IT-
RSES, if found to be valid, to assess differences in respi-
ratory symptoms in smokers who stopped smoking and
switched to non-combustible nicotine products, specifi-
cally HTPs or e-cigarettes. Comparisons to continuing
smokers, on the one hand, and, on the other hand, to
former smokers who were not using any inhaled nicotine
products, and to never-smokers, would help address the
health impact of HTPs and ENDS. Comparisons of respi-
ratory symptoms between former smokers who are using
HTPs or ENDS and former smokers who are not using
such products can also address the impact of the non-
combusting products on respiratory symptoms.

Methods

Aim, design and setting

The aim of this study was to validate an Italian-language
version of the Respiratory Symptom Experience Scale
(IT-RSES) for use in Italian-speaking populations. The
study was designed as a psychometric validation study to
assess the scale’s reliability, validity, and unidimensional-
ity. Additionally, the study aimed to use the IT-RSES to
compare respiratory symptoms among smokers, former
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smokers, and users of alternative nicotine products, such
as HTPs and e-cigarettes, in contrast to never-smokers.

Participants

With the aim of achieving a sample that was diverse with
regard to tobacco and nicotine product use, participants
were recruited, between January and December 2023,
from medical records at the Smoking Prevention and
Treatment Center of the Policlinico Hospital in Catania.

This center collaborated closely with the University of
Catania’s CoEHAR research center to promote smok-
ing harm reduction through clinical and research initia-
tives. After being selected based on the inclusion criteria,
participants were interviewed via telephone following a
rigorous standardized protocol. Our team used several
approaches these databases to identify eligible individu-
als from prior studies, including community outreach
via the smoking cessation clinics and university student
via social media platforms to increase the diversity and
representativeness of our study samples. The recruit-
ment strategy for healthy participants followed the same
approach used for smokers and former smokers, leverag-
ing community collaboration and social media outreach
among college students. Participants were recruited from
various community groups and university networks to
ensure a diverse and representative sample. We estab-
lished a quota of 150 participants per group and ceased
recruitment upon reaching this number. This approach
was implemented to maintain balance across groups.
This sample was subdivided by age, gender, and smoking
status. Participant had to be 18 to 75 years old, reside in
Italy, speak Italian, and have access to a telephone. Those
who had a first-degree relative who is a current or for-
mer employee of the tobacco or e-cigarette industry,
had a household member in litigation with a tobacco or
e-cigarette company, or had participated in marketing
research pertaining to tobacco or e-cigarettes in the past
month were excluded. All participants were screened to
confirm their eligibility and provided informed consent
in accordance with ethical standards approved by the
Ethics Review Board. Participants were not compensated
for their time.

Five groups were delineated: (1) Never Smokers, (2)
Smokers, (3) Former Smokers not using any inhaled
tobacco/nicotine product, (4) Former Smokers who had
switched to e-cigarettes (“ENDS Users”), and (5) For-
mer Smokers who had switched to using heated tobacco
products (“HTP Users”). The tobacco use groups were
defined by self-report as follows: (1) Never smokers had
never smoked 100 cigarettes in their lifetime (including
never having smoked at all). (2) Cigarette smokers were
daily smokers of at least 5 cigarettes per day at the time
of enrollment and had smoked at that rate for at least
five years (so had smoked at least 100 cigarettes). There
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were three groups of former smokers who had stopped
smoking from at least six months (3) Former Smokers
had stopped smoking without switching to e-cigarettes
of heated tobacco products. (4) HTP Users had fully
switched from smoking to HTPs for at least 6 months. (5)
ENDS Users had fully switched from smoking to ENDS
for at least 6 months.

Measures
The published RSES (Supplemental Table 1) was trans-
lated into Italian using international recommendations
for translation and cultural adaptation [19, 20], as fol-
lows: The original RSES instrument in English was ini-
tially distributed among the Italian-speaking research
team, leading to a series of translations that were subse-
quently combined into a unified version. The resulting
draft in Italian was then re-translated into English by an
interpreter and reviewed by the research team to assess
possible corrections. Finally, the translated items were
pre-tested on a small convenience sample of 10 Italian
participants. during the pre-test, participants were asked
questions to ensure they fully understood the instrument.
These included: ‘“Were there any words or phrases in the
questions or response options that you found unclear or
difficult to understand?” (clarity of language), ‘Did you
understand what each question was asking about your
respiratory symptoms? If not, can you describe which
part was unclear? (intent of questions), and “Were the
response options clear, and did they make it easy for you
to choose the answer that best fit your situation?” (ease
of responding). All participants confirmed their under-
standing of the questions and response options, and no
significant issues were identified. The resulting instru-
ment, in Italian, is shown in Supplemental Table 2.
Participants reported demographic characteristics,
and those with a history of smoking reported how long
they had smoked (in years). This is relevant to respira-
tory symptoms, as chronic smoking progressively causes
respiratory symptoms [21]. Participants also were asked
whether their health status was “good” Those who indi-
cated it was “not good” were asked the reason for this,
and participants who reported respiratory conditions or
diseases (COPD, lung cancer, asthma, and allergies) were
identified.

Procedures

Prior to enrollment, subjects were fully informed about
the study’s objectives, procedures, and the confidential
handling of data, ensuring that their participation was
voluntary. They were assured that the information col-
lected would be used exclusively for research purposes.
The research adhered to the ethical standards outlined
in the Declaration of Helsinki and received approval
from the Ethics Review Board of the Department of
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Educational Sciences, Section of Psychology at the Uni-
versity of Catania (03 January 2023). Informed consent
was obtained from each participant before they joined
the study, and strict measures were taken to safeguard
their privacy and the confidentiality of their personal
information.

Telephone interview

The IT-RSES was administered in a telephone-based sur-
vey between January and December 2023. At the begin-
ning of the call, the interviewer explained the purpose of
the scale and provided clear instructions to the respon-
dent. The interviewer stated: “For the following ques-
tions, please think about your experiences in the past 30
days”” The response options were then carefully explained
to ensure the participant understood the frequency cat-
egories. The full set of response options was repeated for
each item to maintain consistency and clarity throughout
the interview and to avoid taxing participants’ memory.
The interviewer proceeded to ask about each of the five
items, confirming the chosen response before moving to
the next item. If a participant expressed uncertainty, the
interviewer reread the item and response options.

Analysis

A first set of analyses focused on assessing the psycho-
metric properties of the IT-RSES. An exploratory factor
analysis was used to assess unidimensionality. Cronbach’s
alpha was used to assess internal-consistency reliability.
IT-RSES scores were computed by averaging responses
across the five items.

Several analyses were undertaken to assess validity.
Using regression models, RSES scores were compared
between those with and without respiratory diagnoses.
As the Tobacco Use Groups differed in age, and pulmo-
nary function declines with age [22], the models adjusted
for participants’ age. In the groups with a history of
smoking, RSES scores were correlated with duration of
smoking. Age-adjusted models compared RSES scores
of Smokers versus Never Smokers. As RSES scores are
meant to tap smoking-related respiratory symptoms even
in the absence of respiratory diagnoses, Smokers’ and
Never Smokers’ scores were compared among partici-
pants without a reported respiratory diagnosis.

A second set of analyses compared IT-RSES scores of
HTP Users and ENDS Users to each of the other groups,
and to each other, to address the effect of smokers switch-
ing to use of these non-combusted products. Since years
of smoking is related to respiratory symptoms, manifest-
ing residual effects even after the person stops smok-
ing, and years of smoking differed significantly between
groups, these analyses adjusted for years smoked as
well as for age. Tukey’s Honestly Significant Difference
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(THSD) test [23] was used for all group comparisons, at a
significance level of 0.05.

Results
750 adults (150 per tobacco-use group) participated at
this research (Fig. 1).

Table 1 shows the demographics of the sample, along
with their diagnostic history, and health status measure,
by tobacco use group. The sample was uniformly Cauca-
sian, and roughly equally balanced by gender. Most par-
ticipants did not have a university education. Average
age was approximately 35, with variation among tobacco
history groups, with group means ranging from 25
(Never Smokers) to 40 (ENDS Users and Former Smok-
ers). Those with a history of smoking had smoked for an
average of 17 years, with variation among Tobacco Use
groups from 13 years (HTP Users) to 20 years (Smokers
and ENDS Users). As shown in Table 1, these variables
showed significant differences between groups.

Psychometric analyses

Table 2 shows the mean response on each item, and the
overall average IT-RSES score. Notably, for each item, at
least half the participants indicated never experiencing
the symptom, but at least some reported experiencing
it daily. The scale scores were right-skewed. (However,
using log-transformed IT-RSES scores to reduce skew-
ness did not change any of the results reported.)

Dimensionality and internal consistency reliability
An Exploratory Factor Analysis (EFA) using Principal
Component Analysis (PCA) was used to extract fac-
tors. A dominant first factor emerged (eigenvalue =3.71),
accounting for 74.2% of the total variance. The remaining
factors all had eigenvalues<1. Table 3 shows the items’
loadings on the factor, i.e., the correlations between
the items and the underlying latent factor. All load-
ings were high (>0.80). This indicated that the scale was
unidimensional.

The average inter-item correlation was r=0.68.
Cronbach’s alpha was 0.91, indicating high internal
consistency.

Validity
The IT-RSES demonstrated discriminant validity in sev-
eral ways. As expected, IT-RSES scores were higher in
those who reported their health was not good (2.46 +1.18
vs. 1.47+0.59, p<0.0001 by unequal-variances t-test).
Participants with respiratory diagnoses had considerably
higher IT-RSES scores than those without such diagno-
ses (2.75+1.32 vs. 1.58 £0.74, p<0.0001 by unequal-vari-
ances t-test).

Respiratory function declines with age [22]. Consis-
tent with this, IT-RSES scores were correlated with age
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Assessed for eligibility (n=1057)
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Traditional cigarette
smokers group
(n=150)

smokers and

smokers and HTP

Former smokers

Excluded (n=307)
- e Declined to partecipate (n=307)
Attendees (n=750)
N4
Sub-groups
Allocated to Allocated to Former Allocated to Former Allocated to Allocated to Never

smokers group
(n=150)

Electronic cigarette users group (n= group (n=150)
users group (n=150) 150)
Analysis

Analysed (n=150)

Analysed (n=150)

Analysed (n=150)

Analysed (n=150)

Analysed (n=150)

Fig. 1 Flow of participants. *After screening, a total of 750 subjects consented to participate and were included in the study. Participants were allocated

into five separate study groups

(r=0.51, p<0.0001), even independent of tobacco use
status (standardized beta=0.48, p <0.0001). As expected,
because chronic smoking leads to respiratory symptoms,
in the groups with a history of smoking, there was a high
correlation between IT-RSES scores and the number of
years the participant had smoked (r=0.61, p<0.0001),
even independent of current tobacco use status (stan-
dardized beta=0.70, p <0.0001). The relationship was lin-
ear, with no significant curvilinearity (Table 1).

In a test of “known-groups validity,” we compared IT-
RSES scores of Smokers and Never Smokers, adjust-
ing for age. Smokers’ scores were significantly higher
(Adjusted means 2.17 vs. 1.49, SEs 0.06, significant by

THSD). The difference held when the sample was limited
to those without respiratory conditions (2.02 vs. 1.36, SEs
0.05, significant by THSD).

Former smokers were also compared to Smokers,
adjusting for years smoked, as a test of ability to detect
presumed changes in respiratory symptoms due to stop-
ping smoking (Fig. 2).

Former Smokers had significantly lower IT-RSES scores
than did smokers (1.63 vs. 2.16, SEs 0.06, significant by
THSD).
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3 Respiratory symptoms among HTP users and ENDS users
% S § As seen in Fig. 2, in comparisons adjusted for age, both
M A HTP Users and ENDS Users had IT-RSES scores sig-
nificantly lower than those seen in Smokers, and not
§ VY e e e e = significantly different from those in Never Smokers
2 Isla~ ST g2 3 2 (Comparisons with Former Smokers are compromised by
the fact that Former Smokers scored (non-significantly)
o lower than Never Smokers and that the analyses are not
a adjusted for years smoked).
2 u% | As also seen in Fig. 2, when additionally adjusting for
28 X8 £ o years of smoking (and thus precluding comparisons to
| v m © = = = © - & the Never-Smokers), Former Smokers, HTP users, and
n g - ENDS Users all had scores significantly lower than Smok-
a;,% o ers’ scores (all p<0.05), and not significantly different
2El; from each other.
gleq Supplementary Table 3 reports the tobacco use groups’
" IR scores on the scale and on each component item without
£ adjustment, with adjustment for age, and with adjust-
'é slge . ment‘for age and years of smoking (for the groups with
g olglgs & gz & ¥ smoking history).
Discussion
g o - Assessment of respiratory symptoms in smokers and for-
ol ® mer smokers is of clinical and research relevance. How-
A ever, there is currently a dearth of specific tools available
for this purpose, and none in languages other than Eng-
o |58 T < o e oo o lish. While many instruments are available for assessing
E |2l T & 88338 § =2 clinically significant symptoms in those already diag-
nosed with various diseases [24—27], it is useful to have
S a tool for assessing respiratory symptoms in more gen-
8le eral samples of smokers and former smokers. Such tools
2 < 8 could be used to help assess positive or negative changes
in symptoms attending smokers’ switching to other prod-
5 8 o4 ucts such as ENDS or HTPs.
£3 § N 288 = B Thus, validated tools for assessing respiratory health
B2 52 H258 I &, in smokers could improve our ability to detect subtle
g respiratory changes in smokers before they manifest as
2 % clinically diagnosable disease, helping enhance early diag-
a é Qo 5 E  nosis, clinical management, and intervention to reduce
3 - &l o £ the risk of tobacco-related lung disease [28]. Appropriate
ol % respiratory symptom assessments for smokers could also
% ‘_g“ “g provide a more nuanced understanding of the risk pro-
g E |slgg L. o ) ) ¢ files associated with different tobacco products, which
S slE |22 ) 53 £%2h & &5 couldinform action by clinicians and regulators [29, 30]
= é and could be useful in clinical trials [31, 32].
2 . 1 . .
= & c 3 Comparison with other respiratory symptom scales
z % % g The RSES has several similarities and differences com-
é S S B § 2 pared. to other Vallqated respiratory symptom scale%s
S £ 2 § ) 2 g used‘ln previous studies. One.notablg point of compari-
IS o = _ 39 3 = |© son is the measure of functionally important respira-
o £ >3 _8_2% |& . .
- < . LS E £ 5 % @ § 2 s tory symptoms developed in the Populatlor} Assessmer}t
% 0o £2 0 ¢ § g é § g0 5 of Tobacco and Health (PATH) study, which was vali-
= QeI 522 & Yz dated in a large, nationally representative U.S. sample
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Table 2 Item and scale statistics: factor loadings, score distributions, and means and standard deviations

Item # Content Factor Loading 1 2 3 4 5 Mean Std Dev
Item 1 Morning cough 0.81 50% 24% 14% 8% 4% 1.92 115

Item 2 Cough freq 0.86 59% 20% 12% 7% 2% 1.72 1.04

Item 3 Short breath 0.87 63% 19% 11% 5% 2% 1.62 0.96

Item 4 Winded 0.88 64% 21% 10% 4% 2% 1.60 0.95

ltem 5 Wheeze 0.89 72% 15% 8% 3% 1% 146 0.85
[T-RSES* - - 34% 43% 14% 7% 2% 1.66 0.85

* For IT-RSES scale scores, which can take decimal values, column values represent scores of 1, <=2, <=3, <=4, >4

Table 3 Exploratory factor analysis (EFA)

Factor 1
TEM 1 0.880
ITEM 2 0.862
ITEM 3 0.842
ITEM 4 0.801
ITEM 5 0.705

[33]. The PATH-based respiratory symptom index was
designed to assess the presence of functionally limiting
respiratory symptoms, such as shortness of breath and
activity-related dyspnea, and has been used to examine
associations between tobacco use and long-term respira-
tory health outcomes.

One of the key differences between RSES and the
PATH-based respiratory symptom index lies in their
respective designs and applications. The RSES was devel-
oped specifically to assess symptom burden across dif-
ferent tobacco user categories, with a focus on frequency

of respiratory symptoms, and an emphasis on symptoms
that may not reach the level of functional or clinical sig-
nificance, but can be sensitive to changes in tobacco
product use behavior. In contrast, the PATH respiratory
symptom index has been used to assessing functionally
important respiratory symptoms, indicative of airway
obstruction, in a large nationally representative sample
of U.S. adults without COPD [33]. Additionally, possible
thresholds for determining “functionally important respi-
ratory symptoms” were used to assess the relationship
between exposures, such as tobacco product use, and
respiratory illness [34, 35].

A major advantage of the RSES is its ability to capture
a broader range of symptom experiences across differ-
ent user groups, including conventional smokers, former
smokers, and users of alternative nicotine products such
as heated tobacco products (HTPs) and e-cigarettes. This
is particularly relevant given that findings from PATH
indicate that former smokers have a significantly lower

IT-RSES Differences Between Tobacco Use Groups

2,3
2,2
24
2,0
1,8
1,8

IT-RSES adjusted mean [SE]
»

Y

Smokers HTP ENDS Fermer

Age

1,7

1 rot
15

1,4

1,3

1,2

1,

1,0

Never Smokers HTP
smokers smokers

a
b
b b
ENDS Former Never

smokers smokers

Age + Years Smoked

Tobacco Use Group and Covariates Adjusted

Fig. 2 [T-RSES differences between Tobacco Use Groups. *In the left panel, asterisks indicate significant differences vs. Never Smokers. In the right panel,
bars that share a letter do not differ significantly from each other, by Turkey’s Honestly Significant Difference test
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prevalence of functionally limiting respiratory symptoms
compared to current smokers [34]. Moreover, in an anal-
ysis of adolescent and young adult tobacco users, Tanski
et al. (2022) found that cigarette smoking and second-
hand smoke exposure were cross-sectionally associated
with functionally important respiratory symptoms. The
risk increased with increasing frequency of cigarette use
but not with electronic cigarette use [35]. This makes it a
valuable tool for evaluating respiratory symptom burden
in populations with varying levels of tobacco exposure.
On the other hand, the PATH-based index, by focusing
on functionally limiting symptoms, provides insights into
more severe respiratory health outcomes, which may be
particularly relevant for clinical assessments [36].

The findings of the present study align with previous
PATH-based research showing that smoking is strongly
associated with respiratory symptoms, and that former
smokers generally report fewer symptoms over time [34].
However, our results add to this body of literature by
providing further evidence on how alternative nicotine
products, such as e-cigarettes and HTPs, may be associ-
ated with lower symptom burden compared to continued
smoking.

Our findings in this Italian population were also con-
sistent with those of Shiffman et al’s study in the US
[18]. While detailed quantitative comparisons are diffi-
cult because of differences in sampling and other factors
(notably, the US sample was much older [average age in
the 60s] and almost half had respiratory-relevant medi-
cal conditions), broad comparative conclusions emerge.
Despite cultural and other differences in the popula-
tions, both studies found that former smokers have less
respiratory symptoms than current smokers, suggesting
that smoking cessation is associated with remission of
some symptoms. Both studies also showed that smokers
who switched completely to ENDS had fewer symptoms
than those who continued smoking, with symptom levels
comparable to those who stopped smoking without tak-
ing up ENDS. Replication across these two diverse sam-
ples lends confidence in these findings.

The Italian version of RSES

The RSES has potential to fill the gap in assessment of
respiratory symptoms, but its utility is potentially limited
by being English-only and online-only. The present study
showed that a carefully-crafted Italian translation, the
IT-RSES, is, like the original RSES, unidimensional and
highly reliable. The IT-RSES also demonstrated validity
with respect to distinguishing smokers from never-smok-
ers, and this distinction held even when participants
with diagnoses of respiratory conditions were excluded.
This shows the instrument met its stated goal of assess-
ing smokers’ symptoms at levels below those attending
diagnoses of respiratory disease. Former smokers also
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showed lower IT-RSES symptoms than smokers did,
suggesting that the IT-RSES likely can detect changes in
symptoms attending smoking cessation for six months or
more. As the duration of former smokers’ abstinence was
not known, these data do not address how rapidly such
changes may occur. Longitudinal studies of smokers who
are quitting would shed light on this. The demonstrated
associations with smoking status confirm the IT-RSES’
validity.

The RSES’ ability to capture smokers’ respiratory symp-
toms, and its sensitivity to changes with smoking cessa-
tion made it a good candidate for assessing the impact
on respiratory symptoms of inhaled non-combusting
tobacco / nicotine products such as HTPs and ENDS.
Analyses adjusting for age and years of smoking showed
that users of HTPs or ENDS had symptom scores lower
than those of current smokers, which is suggestive of
their potential to reduce harm. This is consistent with
several other studies that have reported lower respiratory
symptoms in smokers who switched to HTPs or ENDS
[37-39].

In addition to favorable comparisons to continuing
smokers, in the adjusted analyses, HTP and ENDS users
had symptom scores that were not significantly differ-
ent from those of former smokers who stopped smok-
ing without using HTPs or ENDS, suggesting that such
products may not themselves produce symptoms of the
kind measured by the RSES. This seems at odds with a
study suggesting increased symptoms in never-smokers
using e-cigarettes [40]. It may be that such impacts on
symptoms are not seen in former smokers who already
have residual symptoms from their years of smoking. Of
course, further research with larger samples is needed to
confirm the suggestive conclusions of this study.

Overall, these findings add to accumulating evidence
of the potential for switching to HTPs and ENDS to
reduce smokers’ disease risks. This includes not only
favorable findings on respiratory symptoms [41], but also
documentation of lowered exposure to cigarette-smok-
ing-related toxicants [42], and lowered biomarkers of
potential harm [43], including those associated with the
development of respiratory disease. Because it is difficult
to observe effects on disease and mortality until prod-
ucts have been used by large populations for many years,
further research focusing on symptoms (respiratory and
otherwise) as leading clinical indicators can be impor-
tant, and the RSES is a useful tool in that endeavor.

The present study had limitations. The sample, though
diverse with respect to tobacco/nicotine product use,
was not necessarily representative of the adult popula-
tion of Italy, though that does not invalidate the analyses
reported here. Further psychometric work on reliability
over time and longitudinal data can help establish the
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IT-RSES’ sensitivity to change, which will be important
for studying changes when smokers stop smoking.

The relatively young sample skew and lack of data on
dual use or product-specific exposure levels could be
considered as other limitations. Our understanding of
the dynamics of respiratory symptoms might have been
advanced with data on the amount and duration of HTP
and ENDS use to assess dose-response for respiratory
symptoms, and also to have relevant biomarkers to com-
pare against reported symptoms. Those remain tasks for
future research.

Comparison of RSES scores between US and Italian studies
The IT-RSES validation demonstrates construct validity
through the observed patterns of respiratory symptom
reporting across different tobacco use categories. Simi-
lar to the original US validation study, our Italian data
showed that active smokers consistently reported the
highest symptom scores, followed by alternative product
users and former smokers, with never smokers reporting
the lowest symptom burden. This consistent pattern sug-
gests that the IT-RSES effectively captures the expected
relationship between tobacco product use and respira-
tory symptoms, regardless of cultural context. However,
direct comparisons between the two studies should be
interpreted with caution due to several important meth-
odological differences. These include: different recruit-
ment strategies, with the US study including participants
with relevant medical conditions; potential variations
in definitions of user categories; differences in types
and duration of alternative product use; varying demo-
graphic characteristics; and potential cultural differences
in symptom reporting behavior. Rather than focusing on
specific score comparisons, the similar pattern of results
across tobacco use categories in both populations pro-
vides stronger evidence for the cross-cultural applicabil-
ity of the RSES conceptual framework. The IT-RSES thus
represents a validated tool for measuring self-reported
respiratory symptoms that maintains the underlying con-
struct validity of the original measure while being cultur-
ally appropriate for the Italian context.

Conclusion

This translation and psychometric testing of the IT-RSES
indicates that it is a reliable and valid method of assess-
ing respiratory symptoms in smokers, even among those
who have not (yet) been diagnosed with respiratory dis-
ease. Use of the IT-RSES enabled the study to show that
smokers who switch completely to HTPs or ENDS have
levels of respiratory symptoms close to those in peo-
ple who never smoked and those who stopped smok-
ing without ENDS or HTPs, and lower than those in
continuing smokers. This adds to the evidence for the
harm-reduction potential of ENDS and HTPs for adult
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smokers. Future research will focus on longitudinal pre-
dictive validation of the IT-RSES. Our research group is
currently designing a prospective study to assess how IT-
RSES scores predict subsequent respiratory health out-
comes and changes in tobacco use behaviors over time in
an Italian population.
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