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RHINOLOGY

Cross-cultural adaptation of the Italian Chronic
Rhinosinusitis Patient-Reported Outcome.

Questionnaire

Cover figure. Graphical summary of the Italian Chronic Rhinosinusitis Patient-Reported Out-
come (CRS-PRO) validation process, including translation, participant recruitment, and psycho-
metric analysis, leading to the validated Italian CRS-PRO ready for clinical and research use.

Summary

Objective. The Chronic Rhinosinusitis Patient-Reported Outcome (CRS-PRO) is a validated 12-
item tool for assessing symptom burden in chronic rhinosinusitis (CRS). Although cross-culturally
validated in other languages, there is no Italian version. This study aimed to translate, adapt, and
validate the CRS-PRO for Italian-speaking patients.

Methods. We conducted a prospective multicentre study in 5 Italian otolaryngology centres (Jan
2024 - Aug 2025). Translation and adaptation followed International Society for Pharmacoeco-
nomics and Outcomes Research guidelines. Participants were adults with CRS without polyps
(CRSsNP), with polyps (CRSWNP), and healthy controls. Psychometric testing included internal
consistency (Cronbach’s a, McDonald’s ), test-retest reliability (Intraclass Correlation Coeffi-
cient, ICC), Exploratory Factor Analysis (EFA) and Confirmatory Factor Analysis (CFA) factor analy-
ses, and construct validity.

Results. A total of 118 participants were enrolled (controls = 32, CRSsNP = 40, CRSWNP =
46). Internal consistency was moderate (Cronbach’s o = 0.669) but excellent (McDonald’s » =
0.946). Reliability was high (ICC = 0.92). EFA supported a two-factor solution (physical, psycho-
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logical), explaining 73.4% of the total variance. CFA confirmed this model (CFI = 0.978, TLI =
0.972, SRMR = 0.109), with strong interfactor correlation (r = 0.93). CRSWNP patients reported

the highest burden.

Conclusions. The Italian CRS-PRO showed strong reliability, validity, and factorial structure, sup-

porting its clinical and research use.

Keywords: chronic rhinosinusitis, patient-reported outcome measures, cross-cultural validation,

psychometric properties, quality of life

Introduction

Chronic rhinosinusitis (CRS) is a prevalent and heteroge-
neous inflammatory condition that significantly impacts
patients’ quality of life, encompassing physical symp-
toms, sensory impairments, and psychosocial burden.
Although the Sino-Nasal Outcome Test-22 (SNOT-22) is
widely used, concerns remain regarding its psychometric
limitations and disproportionate weighting of domains
such as sleep and emotional dysfunction '. To over-
come these shortcomings, Ghadersohi et al. developed
the 12-item Chronic Rhinosinusitis Patient-Reported
Outcome (CRS-PRO) instrument using rigorous patient-
centred methods. The CRS-PRO demonstrated excellent
internal consistency (Cronbach’s a = 0.86), high test—
retest reliability (Intraclass Correlation Coefficient, ICC
= 0.89), and strong concurrent validity with SNOT-22
(r = 0.83) 2. Subsequent evaluations have supported the
CRS-PRO’s responsiveness to clinical changes, includ-
ing treatment effects measured through objective tools
which align with FDA-endorsed PRO development
standards ®. Cross-cultural validation studies have ex-
tended the CRS-PRO’s utility. The Portuguese adapta-
tion, following International Society for Pharmacoeco-
nomics and Outcomes Research (ISPOR) guidelines,
showed good to excellent reliability (ICC 0.65-0.89)
across CRSwNP patients *. Similarly, the Hebrew ver-
sion demonstrated high internal consistency (Cronbach’s
o = 0.936) and discriminative validity between healthy
controls and CRS patients, including post-functional en-
doscopic sinus surgery (FESS) cases °. Additional vali-
dations in languages such as Arabic, French, and Spanish
further support the instrument’s global adaptability 3.
Despite the proliferation of these adaptations, no Italian
validation exists to date. To address this gap — crucial
for clinical and research applications in Italian-speaking
populations — we conducted a prospective, multicentre,
observational, cross-cultural validation study to trans-
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late, adapt, and assess the psychometric properties of the
Italian CRS-PRO (Cover figure).

Materials and methods

Study design and setting

We conducted a prospective, multicentre, observational study
aimed at the cross-cultural adaptation and psychometric vali-
dation of the Italian version of the CRS-PRO questionnaire.
The study was carried out across 5 tertiary otolaryngology
centres in Italy between 1 January 2024 and 1 August 2025
(Fig. 1). The protocol was developed and reported according
to the Strenghtening the Reporting of Observational Studies
in Epidemiology (STROBE) guidelines °.

Participants

Eligible participants were adults (> 18 years) with a con-
firmed diagnosis of chronic rhinosinusitis without nasal
polyps (CRSsNP) or with nasal polyps (CRSwNP), accord-
ing to EPOS criteria, as well as healthy controls without
sinonasal disease. Exclusion criteria included previous ma-
jor craniofacial surgery, psychiatric disorders interfering
with questionnaire completion, or insufficient Italian lan-
guage proficiency.

Cross-cultural adaptation procedure

The translation and cross-cultural adaptation of the CRS-
PRO followed international guidelines, including forward
translation by 2 independent bilingual translators, recon-
ciliation, backward translation, and expert panel review.
Cognitive debriefing interviews with a pilot sample of pa-
tients (n = 30) were conducted to ensure clarity, semantic
equivalence, and cultural relevance. The final Italian CRS-
PRO was then administered to the study cohort. The full
version of the translated Italian version is presented below
(Fig. 2).



Data collection

Sociodemographic and clinical data were collected at base-
line, including age, gender, smoking status, presence of
atopy, asthma comorbidity, previous FESS, and ongoing
biologic therapy in CRSwNP patients. Each participant com-
pleted the Italian CRS-PRO at enrollment (T1). All patients
repeated the CRS-PRO after a 2-week interval (T2) to assess
the test-retest reliability.

Statistical analysis

Descriptive statistics were computed for demographic and
clinical variables. Internal consistency was evaluated using
Cronbach’s o and McDonald’s o coefficients. Test-retest re-
liability was assessed through ICC, two-way mixed effects
model, absolute agreement. Construct validity was investi-
gated via exploratory factor analysis (EFA) using minimum
residual extraction, Oblimin rotation, and parallel analysis
on a polychoric correlation matrix. Confirmatory factor
analysis (CFA) was subsequently performed using robust
DWLS estimation, with model fit assessed by y2, CFI, TLI,
RMSEA (95% CI), and SRMR indices.

The sample size adequacy for factor analysis was calculated
according to the psychometric criteria. With 118 respond-
ents and 12 items, our subject-to-item ratio (9.8:1) was well
within the recommended range of 5-10 for EFA validity.
Furthermore, CFA was estimated using a DWLS approach,
which has been demonstrated to generate consistent and sta-
ble parameter estimates when applied to small- to moderate
samples of models with low complexity. Thus, the number
of subjects evaluated was enough to accommodate both fac-
torial analysis and interpretation of model fit indices. Item-
scale correlations and floor/ceiling effects were examined to
further evaluate the scale’s performance. All analyses were
conducted using Jamovi (version 2.6) and R (Version 4.5.1).
A significance threshold of p < 0.05 was adopted. Written
informed consent was obtained from all participants, and the
study was approved by the local institutional ethics commit-
tees of the participating centres.

Results

Participant characteristics

A total of 118 participants were enrolled, comprising
healthy controls (n = 32), patients with CRSsNP (n = 40),
and patients with CRSwWNP (n = 46). The sample was even-
ly distributed by gender (50% male, 50% female). These
data are summarised in Table 1.

Atopy was present in 36.4% of the participants, and asth-
ma was reported in 30.5%. With respect to smoking status,

CRS-PRO ltalian validation

Figure 1. Study protocol.

Table . Descriptive statistics.

Variable | Feature | Healthy | CRSSNP | CRSwNP | Total | %

Gender Male 16 21 22 59 50%
Female = 16 19 24 59 | 50%

Atopy No 25 23 27 75 | 63.6%
Yes 7 17 19 43 36.4%

Asthma No 31 40 11 82 | 69.5%
Yes 1 0 35 36 30.5%

Smoking Never 18 22 31 71 160.2%
status Former 9 12 12 33 | 28%
Current 5 6 3 14 111.9%

Previous No 32 29 0 61 |51.7%
FESS Yes 0 11 46 57 | 48.3%
Biologics No 30 37 29 9 | 81.4%
?gswp Yes 2 3 17 22 |18.6%

60.2% were never-smokers, 28% were former smokers, and
11.9% were current smokers. Prior FESS was reported in
48.3% of cases, exclusively in the CRS subgroups, while
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18.6% of CRSwNP patients were receiving biologic thera-
py at the time of evaluation.

Reliability analysis

Internal consistency of the CRS-PRO was assessed using
Cronbach’s o and McDonald’s ®. For the full scale, Cron-
bach’s o was 0.669, while McDonald’s ® indicated excel-
lent reliability (0.946). Item-level analysis demonstrated
that removal of any single item did not significantly im-
prove internal consistency (o ranged 0.611-0.945; o ranged
0.937-0.949) (Tab. II).

Notably, item 12 (mood disturbance) showed the highest
impact on the a coefficient, reflecting its unique psycholog-
ical contribution relative to the physical symptom cluster.

Exploratory Factor Analysis (EFA)

EFA using minimum residual extraction with Oblimin rota-
tion and parallel analysis on a polychoric correlation matrix
suggested a two-factor solution, accounting for 73.4% of
total variance (Factor 1: 51.3%; Factor 2: 22.1%) (Tab. III).
The factors corresponded to physical symptoms (items
1-8, 10) and psychological/functional impact (items 9, 11,
12), with moderate correlation (r = 0.374) between them
Figure 2. Italian version of CRS-PRO. (Fig. 3). Two models were subsequently tested with a ro-

Table Il. Cronbach’s o indicated moderate internal consistency, while McDonald’s o suggested excellent reliability. ltem-level analysis showed that
deletion of any single item did not significantly improve scale reliability.

Model | 72 (d) | o | Ll | RMSEA(95%Cl) | SRMR | Factor correlation

| Model 1 (unidimensional) | 566 (54),p<.001 | 0977 | 0972 | 0.285(0.264-0.306) & 0.111 | - |
Model 2 (two-factor: 555 (53), p < .001 0.978 0.972 0.285 (0.264-0.306) | 0.109 0.93
PHYS + PSY)

Reliability Analysis of the Italian CRS-PRO
Level Cronbach’s a McDonald’s ®

Total scale 0.946

Item-level reliability (if item deleted)

Item Cronbach’s a if deleted McDonald’s o if deleted
CRSPRO_1_TH1 0.646 0.940
CRSPRO_2_TH1 0.640 0.937
CRSPRO_3_TH1 0.611 0.942
CRSPRO_4_T1 0.648 0.941
CRSPRO_5_T1 0.634 0.937
CRSPRO_6_T1 0.618 0.938
CRSPRO_7_T1 0.638 0.940
CRSPRO_8_T1 0.646 0.941
CRSPRO_9_T1 0.635 0.936
CRSPRO_10_T1 0.658 0.946
CRSPRO_11_T1 0.646 0.944
CRSPRO_12_T1 0.945 0.949
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bust DWLS estimator. The unidimensional model (Model
1) showed good incremental fit indices (CFI = 0.977; TLI
= 0.972; SRMR = 0.111), but an unsatisfactory RMSEA
= 0.285 (95% CI [0.264-0.306]) (Tab. IV). The two-factor
model (Model 2: PHYS + PSY) yielded similar incremental
fit (CFI = 0.978; TLI = 0.972; SRMR = 0.109) with high
interfactor correlation (r = 0.93), again suggesting strong
overlap between domains while supporting a theoretically
meaningful two-factor structure (Fig. 4). The model in-
cludes a physical symptoms factor (PHYS; items 1-8, 10)
and a psychological factor (PSY; items 9, 11, 12). Standard-
ised factor loadings ranged from 0.65 to 0.99. The correla-
tion between PHYS and PSY was strong (r = 0.93), indicat-
ing substantial overlap between domains.

Discussion

This study provides the first cross-cultural adaptation and
psychometric validation of the CRS-PRO into Italian. Our
findings demonstrate that the Italian CRS-PRO is a reliable
and valid instrument for assessing symptom burden in pa-
tients with CRS, in line with prior validations in other lan-
guages>*®,

Internal consistency measures also supported satisfactory
reliability of the Italian CRS-PRO, and the item-level anal-
ysis demonstrated a good contribution to the scale of all
factors 1. Ttem-level analysis confirmed that all items con-
tributed meaningfully to the scale, with mood disturbance
(item 12) exerting the greatest influence on internal consist-
ency, reflecting the importance of psychological aspects of
CRS symptomatology. These findings parallel prior stud-
ies, where psychological items clustered distinctly but re-
mained integral to overall disease burden assessment *!!.
The two-factor structure identified in our exploratory and
confirmatory analyses — separating physical from psycho-
logical domains — is consistent with previous cross-cultural
validations. The Portuguese 4, Hebrew °, and Arabic ¢ ver-
sions similarly supported bifactorial solutions, with psy-
chological items clustering independently. Although the
high interfactor correlation observed in our CFA (r = 0.93)
suggests substantial overlap, the distinction remains clini-
cally meaningful, aligning with the biopsychosocial model
of CRS. Confirmatory factor analysis supported the pro-
posed bifactorial structure, in line with results reported in
other linguistic validations > and subsequent responsive-
ness studies *. However, Root Mean Square Error of Ap-
proximation (RMSEA) values were inflated, likely due to
the relatively small sample size and sensitivity of RMSEA
to model complexity and degrees of freedom '2. Prior psy-

CRS-PRO ltalian validation

Figure 3. Screen plot and parallel analysis of the CRS-PRO. Eigenval-
ues of the CRS-PRO items are plotted against the factor number. The
parallel analysis supported the retention of 2 factors, consistent with the
hypothesised bifactorial structure.

Table lll. Exploratory factor analysis of the CRS-PRO. Explained vari-
ance: Factor 1 (Physical): 47.5%; Factor 2 (Psychological): 18.3%; Total
variance explained: 65.8%.

ltem | Factor 1 (physical) | Factor 2 (psychological)

CRSPRO_1_T1 0.71 —
CRSPRO_2_T1 0.68 —
CRSPRO_3_T1 0.74 —
CRSPRO_4_T1 0.72 —
CRSPRO_5_T1 0.69 —
CRSPRO_6_T1 0.70 —
CRSPRO_7_T1 0.75 —
CRSPRO_8_T1 0.73 —
CRSPRO_9_T1 0.71 —
CRSPRO_10_T1 — 0.66
CRSPRO_11_T1 — 0.69
CRSPRO_12_T1 — 0.72

chometric research has emphasised the limitations of RM-
SEA in small samples, recommending reliance on multiple
indices for comprehensive evaluation 3. Importantly, the
Italian CRS-PRO preserved discriminant validity across
clinical subgroups, capturing symptom differences between
CRSsNP, CRSwNP, and healthy controls. This supports its
applicability in both clinical trials and routine practice, par-
ticularly in Italy, where biologic therapies for CRSwNP are
being increasingly administered '*.

Despite our study supporting the strengths and cross-cul-
turally validity of Italian CRS-PRO, we are not suggesting
at present that it replaces the SNOT-22, which is in wide-
spread use. Rather, the CRS-PRO may represent an adjunc-
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Table IV. Confirmatory factor analysis Fit indices for CRS-PRO.

SRMR Factor correlation

Model 1 (unidimensional) 566 (54), p < .001 0.977

T | RMSEA(95%Cl) |

0.972 0.285 (0.264-0.306) 0.111 - ‘

Model 2 (two-factor: 0.978

PHYS + PSY)

555 (53), p < .001

0.972 0.285 (0.264-0.306) 0.109 0.93

Figure 4. Confirmatory factor analysis (CFA) path diagram of the two-
factor model.

tive disease-specific measure for CRS assessment to con-
tribute additional psychometric precision in clinical and
research assessments alongside (rather than above) estab-
lished instruments.

From a cross-cultural perspective, the existence of a vali-
dated Italian CRS-PRO will provide an easy-to-use instru-
ment adapted to routine clinical practice in Italy. In the am-
bulatory setting, it is feasible to administer a questionnaire
based on this study during the initial evaluation to quan-
tify baseline symptom burden as well as facilitate shared
decision-making for either medical or surgical therapy. The
CRS-PRO may add patient-relevant information to endo-
scopic and radiographic findings in the preoperative clinic,
but also allows for standardised tracking of symptom devel-
opment and response to FESS or biologic therapy initiation
during postoperative visits. Its brevity and well-disease-ori-
ented character allow repeated use in follow-up visits to ap-
ply its longitudinal assessment, both in clinical routine and
in real outcome studies. This harmonisation could contrib-
ute to standardising patient-reported outcome measurement
between Italian centres and to increasing the comparability
of multicentre studies.

Strengths and limitations

Strengths of this study include its prospective multicentre
design, rigorous adherence to ISPOR and STROBE guide-
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lines *!%, and comprehensive psychometric evaluation (reli-
ability, construct validity, factorial structure, and test—retest
assessment). Limitations include the modest sample size,
which may affect CFA model stability, and the lack of lon-
gitudinal responsiveness data, which could be addressed in
future studies.

Conclusions

The validation of the Italian CRS-PRO provides clinicians
and researchers with a concise, patient-centred, and cul-
turally appropriate instrument. Its ability to capture both
physical and psychological domains enhances its clinical
utility compared with legacy tools such as the SNOT-22,
which has known psychometric limitations. Future research
should evaluate its responsiveness to medical and surgical
interventions, ensuring its integration into routine CRS out-
come assessment and international multicentre trials.
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