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Abstract
Introduction: US National Cancer Institute’s (NCI) Patient-Reported Outcomes version of the Common Terminology 
Criteria for Adverse Events (PRO-CTCAE®) is a library of 78 symptom terms and 124 items enabling patient reporting 
of symptomatic adverse events in cancer trials. This multicenter study used mixed methods to develop an Italian language 
version of this widely accepted measure, and describe the content validity and reliability in a diverse sample of Italian-
speaking patients.
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Methods: All PRO-CTCAE items were translated in accordance with international guidelines. Subsequently, the 
content validity of the PRO-CTCAE-Italian was explored and iteratively refined through cognitive debriefing interviews. 
Participants (n=96; 52% male; median age 64 years; 26% older adults; 18% lower educational attainment) completed 
a PRO-CTCAE survey and participated in a semi-structured interview to determine if the translation captured the 
concepts of the original English language PRO-CTCAE, and to evaluate comprehension, clarity and ease of judgement. 
Test-retest reliability of the finalized measure was explored in a second sample (n=135).
Results: Four rounds of cognitive debriefing interviews were conducted. The majority of PRO-CTCAE symptom terms, 
attributes and associated response choices were well-understood, and respondents found the items easy to judge. To 
improve comprehension and clarity, the symptom terms for nausea and pain were rephrased and retested in subsequent 
interview rounds. Test-retest reliability was excellent for 41/49 items (84%); the median intraclass correlation coefficient 
was 0.83 (range 0.64-0.94).
Discussion: Results support the semantic, conceptual and pragmatic equivalence of PRO-CTCAE-Italian to the original 
English version, and provide preliminary descriptive evidence of content validity and reliability.
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Background

The National Cancer Institutes’s (NCI’s) Common 
Terminology Criteria for Adverse Events (CTCAE) is an 
internationally accepted system for clinician grading and 
reporting of adverse events (AEs) in cancer clinical trials.1 
However, a clinician report may underestimate the preva-
lence and severity of symptomatic adverse events.2-4 
Inclusion of direct patient self-reporting of symptomatic 
adverse events using patient-reported outcomes (PROs) in 
oncology has been widely endorsed as complementary to 
clinician-reporting,5-11 thereby improving precision and 
reliability in the reporting of symptomatic AEs.12-14

To facilitate patient self-reporting of symptomatic 
adverse events in cancer clinical trials, NCI has devel-
oped the Patient-Reported Outcomes version of the 
Common Terminology Criteria for Adverse Events 
(PRO-CTCAE®).15,16 PRO-CTCAE is an item library 
comprised of 124 self-report items reflecting 78 sympto-
matic AEs drawn from the CTCAE. Each symptomatic 
AE is evaluated using a combination of one to three 
attributes (frequency, amount, severity, interference, 
presence/absence). A multi-site cognitive interviewing 
study found the English language PRO-CTCAE items to 
be well comprehended, acceptable, and meaningful to 
patients undergoing cancer treatment.17,18 PRO-CTCAE 
also demonstrates strong measurement properties, 
including construct validity and test-retest reliability.19 
The validity of the 7-day recall period,20 the discrimina-
tive validity of the PRO-CTCAE response choices,21 
and the measurement equivalence of paper, web and 
interactive voice response modes of administration22 
have also been confirmed. Translation and cross-cultural 
adaptation of PRO-CTCAE is being conducted in a num-
ber of different languages.23

It is well recognized that if PRO measures are to be 
used in different countries and cultures they must demon-
strate cultural acceptability, as well as linguistic and con-
ceptual equivalence to the source measure.24-26 The aim of 
this study was to develop an Italian language version of 
PRO-CTCAE, and examine its content validity and test-
retest reliability in a diverse sample of Italian-speaking 
patients undergoing cancer treatment.

Materials and methods

This multisite study recruited participants from 15 cancer 
treatment centers around Italy and used a mixed methods 
approach to develop and refine a culturally acceptable and 
well-comprehended Italian language version of PRO-
CTCAE. The study was approved by the Ethics Committees 
of all participating centers; all participants provided writ-
ten informed consent.

Translation

We followed internationally-established procedures for the 
translation and cross-cultural adaptation of PRO instru-
ments.24-26 Two independent forward-translations of PRO-
CTCAE were prepared by Italian-speaking bilingual 
translators. As recommended by Beaton et al.,25 one trans-
lator was aware of the PRO-CTCAE item definitions, 
while the other was not provided any contextual details 
about the project, and had no medical background. The 
translators then produced a single reconciled Italian ver-
sion. The reconciled PRO-CTCAE instrument then under-
went dual independent back-translation into English by 
two bilingual translators who had no specific background 
in oncology, were not informed about the specific project 
aims, and had not seen the English PRO-CTCAE source 
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materials. In preparing the final reconciled version to be 
advanced for linguistic validation, each PRO-CTCAE-
Italian item, including the attributes (e.g. severity), 
response choices, and phrasing for ‘severity at its worst’ 
were examined to ensure that the PRO-CTCAE-Italian 
was equivalent to the PRO-CTCAE-English with respect 
to semantic (similar meaning), conceptual (similar rele-
vance of the constructs), and pragmatic (similar tone or 
communicative effect) equivalence.

Cognitive debriefing interviews

Interviews were conducted to explore the comprehensibil-
ity, clarity and ease of response of PRO-CTCAE-Italian. 
Eligible study participants were 18 years of age or older; 
were receiving (or had received within the past six months) 
anticancer therapy with curative or palliative intent; and 
were able to speak, read and comprehend Italian as their 
primary language. Patients judged by their clinicians as 
unable to recall symptoms during the past seven days due 
to cognitive impairment were excluded.

Given the intended context of use across a range of dis-
ease sites and treatment types, a diverse sample with 
respect to cancer site, treatment type, age, educational 
attainment, and geographic regions in Italy (North, Center 
and South/Island) was recruited from 15 cancer treatment 
centers around Italy. To avoid potential biases due to 
regional literacy patterns, we established an accrual goal 
that at least 25% of the participants from each geographic 
area should have lower educational attainment (defined as 
primary school level or lower, i.e., five or fewer years of 
schooling).

The interview methodology followed the approach 
used in the linguistic validation of other PRO-CTCAE lan-
guage versions.17,27-31 In the first round of interviews 
(n=47), males were debriefed on all 74 gender-relevant 
symptom terms (120 items), and females were debriefed 
on 76 gender-relevant symptom terms (122 items). After a 
protocol amendment, in Rounds 2 through 4, we employed 
eight shorter interview schedules to reduce the duration of 
the interviews and address participant burden. Each of the 
eight shorter interview schedules (four per gender) con-
tained 29-32 symptom terms for debriefing. Interview 
schedules were deployed in a manner that ensured that 
ultimately all PRO-CTCAE items received approximately 
equivalent attention during the debriefing process.

Participants were first asked to independently complete 
a series of PRO-CTCAE items. Subsequently, they were 
debriefed by an Italian-speaking, master’s prepared inter-
viewer with experience interviewing research participants 
in medical settings. A semi-structured interview guide (see 
Supplementary Table 1) was used to examine the compre-
hension, clarity and acceptability of the PRO-CTCAE 
symptom terms, the attributes (e.g. severity, interference) 
and the associated response options, as well as the clarity 

and ease of judgement for ‘severity at its worst’ and the 
7-day recall period.17 For each PRO-CTCAE element, four 
categories related to cognitive processing were consid-
ered: comprehension, memory retrieval, ease of judgment, 
and response mapping.31 Cognitive interviews were audio-
recorded, and extensive field notes were taken by inter-
viewers. Items with > 10% respondent difficulties were 
considered for rephrasing and/or retesting in a subsequent 
interview round. Interviews continued until no additional 
comprehension difficulties were identified.

As recommended by Beaton et  al.,25 following the 
translation and adaptation process, it is important to 
explore quantitatively the measurement properties of the 
newly adapted instrument. Test-retest reliability is a funda-
mental property of a measure upon which construct valid-
ity, responsiveness, and sensitivity to change are based. 
Reliability may be demonstrated through either internal 
consistency reliability and/or test–retest reliability meth-
ods.32 Internal consistency reliability is only relevant when 
items are part of a unidimensional scale or factor. However, 
for a library of symptom items such as PRO-CTCAE, evi-
dence of consistent scores over time in a population with 
stable symptoms supports a conclusion that the instrument 
is reliable. We therefore investigated the test-retest relia-
bility of our cross-culturally adapted instrument in a sec-
ond sample of adult participants (n=135) who were 
currently undergoing or had recently completed cancer 
treatment at one of six participating cancer centers, and 
were willing to complete a PRO-CTCAE survey on the 
day of study enrollment and again within 24-36 hours. To 
limit respondent burden, a subset of 26 symptomatic AEs 
(49 PRO-CTCAE items) was presented to each partici-
pant. To enhance comparability with previously published 
test-retest reliability coefficients, these were the same 26 
symptomatic AEs that were previously evaluated by Dueck 
et al.19 in their study to evaluate the measurement proper-
ties of PRO-CTCAE in English. Intraclass correlation 
coefficients (ICC), and their 95% confidence intervals, 
were calculated based on a two-way mixed-effect analysis 
of variance model with interaction for the absolute agree-
ment between single scores.33 ICC values were interpreted 
as follows: Values less than 0.50, between 0.50 and 0.75, 
between 0.75 and 0.90, and greater than 0.90 were inter-
preted as indicating poor, moderate, good, and excellent 
reliability, respectively.33-35

Results

Translation

Comparison of the two forward-translations revealed 
semantic equivalence (‘same words’) and conceptual 
(‘same meaning’) equivalence for 29 of the 78 PRO-
CTCAE symptom terms. Translation of the symptom term 
“fatigue” caused some difficulty, as there is no Italian 
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word that encompassed all of the meanings of the English 
term, and an explanatory elaboration of the Italian term 
chosen for fatigue (senso di fatica, stanchezza o mancanza 
di energia) was included to improve conceptual and prag-
matic equivalence. In addition, the phrase “at its worst” 
proved problematic to translate because of syntactic differ-
ences between English and Italian, (translated as nel 
momento peggiore). In the two independent back-transla-
tions, 29 of the 78 PRO-CTCAE symptom terms exhibited 
both semantic and conceptual equivalence to the English 
source; 46 of the 78 PRO-CTCAE symptom terms were 
conceptually equivalent. There were three symptom terms 
(pain in the abdomen [belly]; breast area enlargement or 
tenderness; and feeling that nothing could cheer you up) 
that required careful deliberation among the translators 
and an expert committee of clinicians and methodologists 
in order to settle on final Italian language phrasings that 
were conceptually equivalent to the English source 
material.

Cognitive debriefing interviews

Participants (n=96) were recruited at 15 cancer centers 
throughout Italy to participate in one of four consecutive 

rounds of cognitive interviewing. The sample was diverse 
with respect to age, educational attainment, and geographic 
region (Table 1). 54% of the sample had completed eight 
or fewer years of education. Participants enrolled in Round 
1 (n=47) completed a survey comprised of all the PRO-
CTCAE items (122 for women and 120 for men), followed 
by cognitive debriefing on all of the relevant symptoms 
terms. The average time required to complete each PRO-
CTCAE item was 14 seconds (SD ±6 seconds). Cognitive 
debriefing interviews in Round 1 lasted an average of 86 
minutes (SD± 27 minutes). Six of 47 participants experi-
enced the length of the survey as taxing, with two respond-
ents unable to complete the survey, one unable to complete 
the interview, and three requiring a rest break during the 
study-related procedures.

In Rounds 2 through 4, participants completed a shorter 
survey comprised of a subset of 29-34 PRO-CTCAE 
symptom terms, followed by cognitive debriefing only on 
the items included in that survey. The average time to com-
plete each PRO-CTCAE item in Rounds 2 through 4 was 
22 seconds (SD± 8), 14 seconds (SD± 5), and 15 seconds 
(SD± 6), respectively. The average time for cognitive 
debriefing interviews in Rounds 2 through 4 was 55 min-
utes (SD ±18 minutes), 47 minutes (SD ±15 minutes), 

Table 1.  Sample characteristics.

Characteristic Cognitive debriefing (N=96) Test-retest (N=135)

N (%) N (%)

Geographic Region of 
Residence

 

  Northern Italy 32 33.3 112 83.0
  Central Italy 31 32.3 17 12.6
  Southern Italy/Islands 33 34.4 6 4.4
Age (in years), median [IQR] 64 [46-75] 63 [54-71]  
Age (in years)  
  18 – 44 23 24.0 12 8.9
  45 – 59 23 24.0 42 31.1
  60 – 74 25 26.0 65 48.1
  75 + 25 26.0 16 11.9
Gender, N. (%)  
  Female 46 48 55 40.7
  Male 50 52 80 59.3
Education, N (%)  
  Primary school or less 17 17.7 12 8.9
  Middle school 35 36.4 67 49.6
  High school / University Degree 44 45.9 56 41.5
Cancer type, N (%)*  
  Lung, head, or neck - - 63 46.7
  Breast - - 14 10.4
  Genitourinary or gynecologic - - 41 30.4
  Gastrointestinal - - 5 3.7
  Hematologic - - 1 0.7
  Other or unknown - - 11 8.1

Note: *Data about disease site was not captured in cognitive interviewing participants.
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and 47 minutes (SD ±28 minutes), respectively. In Rounds 
2 through 4, all participants were able to complete both the 
survey and the debriefing interview without becoming 
unduly fatigued.

As shown in Figure 1, approximately half of all PRO-
CTCAE symptom terms posed comprehension difficulties 
for at least one respondent. Rounds 1 and 2 of cognitive 
interviews (see Table 2) revealed four PRO-CTCAE-
Italian items presenting difficulties in more than 10% of 
participants: bedsores (9/49, 18.4%), general pain (11/62, 
17.7%), flashing lights (7/49, 14.3%), and nausea (8/62, 
12.9%). Respondents were uncertain if “Pain”, originally 
translated as Dolore, should be interpreted as referring to 
physical pain or emotional pain. The item was revised to 
Dolore Fisico (physical pain) and was subsequently well-
comprehended by all 23 participants in Round 3. Difficulty 
with comprehension of the symptom term for “Nausea” 
appeared to be caused by respondents conflating the con-
cept of nausea with vomiting; comprehension difficulties 
with “Vomiting” were also noted in 5/61 patients (8.2%). 
An elaboration in parentheses that clarified that nausea 
referred to “feeling sick to your stomach”, or senso di 
malessere allo stomaco, was added. The revised phrasing 
for nausea incorporating this parenthetical was well com-
prehended by all participants (n=28) in Round 3. The 
phrasing for “Vomiting” was not modified as no suitable 

alternative was identified, and there were no further diffi-
culties with comprehension of “Vomiting” in Round 3. The 
Italian phrasing for “Bedsores” and “Flashing Lights” 
posed comprehension difficulties for 18% and 16% of 
respondents in the first two interview rounds. However 
suitable alternative phrasing could not be identified by the 
study team, and both of these symptom terms appear to be 
well understood by patients who had experienced these 
symptoms. Two additional terms (“Joint Pain” and “Itchy 
Skin”) also received additional debriefing in Rounds 3 and 
4. These terms were well understood by respondents and 
as a result no phrasing changes were made. Across four 
interview rounds, no respondents demonstrated difficulties 
understanding the PRO-CTCAE attributes (e.g. frequency, 
severity, interference) or the associated response options. 
All respondents well-comprehended the intended meaning 
of “at its worst”, and there were no expressed difficulties 
in making judgements of “at its worst” or using the recall 
period of the past seven days.

Test-retest reliability

The test-retest reliability substudy enrolled 137 unique 
participants at 11 cancer centers in Italy; 135 participants 
had complete data. Participants completed 46 PRO-
CTCAE items on two occasions (median interval between 

Table 2.  Comprehension difficulties across four rounds of cognitive interviews.

Symptom Term in 
English

Symptom Term 
in Italian

Round 1 (N=47) 
Participants with 
difficulty

Round 2 (N=15) 
Participants with 
difficulty

Decision after Round 2 Rounds 3 and 4 
(N=34) Participants 
with difficulty

N (%) N (%) N (%)

Achieve and 
maintain erection

Difficoltà a 
raggiungere 
o mantenere 
l'erezione

2/12 (16.6) - No suitable alternative; 
retested with adjusted probes 
to allow for greater participant 
comfort when paraphrasing

2/4 (50.0)

Bed/pressure 
sores

Piaghe da 
decubito

6/44 (13.6) 3/5 (60.0) No suitable alternative 0/14 (0)

Ejaculation Problemi di 
eiaculazione

2/17 (11.8) 0/2 (0) No suitable alternative; 
retested

1/4 (25.0)

General pain Dolore 10/46 (21.7) 1/15 (6.7) Rephrased to: dolore fisico 0/34 (0)
Flashing lights Lampi davanti 

agli occhi
7/45 (15.6) 0/4 (0) No suitable alternative 0/17 (0)

Missed expected 
menstrual period

Regolarità delle 
mestruazioni

2/28 (7.1) 0/1 (0) No suitable alternative; 
retested

1/3 (33.3)

Nausea Nausea 6/47 (12.8) 2/15 (13.3) Rephrased to add parenthetical: 
nausea (senso di malessere allo 
stomaco)

0/28 (0)

Blurred vision Appannamento 
della vista

3/47 (6.4) 0/4 (0) No suitable alternative; 
retested

1/7 (14.3)

Itching Prurito 4/46 (8.7) 0/5 (0) Phrasing retained and retested 0/13 (0)
Vomiting Vomito 3/46 (6.5) 2/15 (13.3) No suitable alternative; 

retested
0/33 (0)

Joint pain Dolore alle 
articolazioni

1/46 (2.2) 0/5 (0) Phrasing retained and retested 0/13 (0)
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two surveys was 1 day; range 1-3 days). Due to rapid 
accrual, the sample size exceeded the minimum required 
based on the a priori power analysis. Characteristics of the 
participants are summarized in Table 1. Median age was 
63 years; 42% were female; 58.4% had less than a high 
school education. A variety of tumor sites were reflected in 
the sample, including lung (47.4%), genitourinary (29.9%), 

breast (10.2%), gastrointestinal (9.5%) and other (2.9%). 
In the 135 respondents who completed PRO-CTCAE on 
two consecutive business days, the test-retest reliability for 
the 49 prespecified items ranged from ICC 0.64 to 0.94 
(median ICC 0.83) (Supplementary Table 2); 84% of the 
items examined demonstrated an ICC greater than or equal 
to 0.75 (Figure 2).
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Figure 1.  Waterfall plot of rates of comprehension difficulties with PRO-CTCAE-Italian symptom terms across four rounds of 
interviews (n=96) and the total number of participants debriefed on each item.
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Participants in the test-retest sample were highly symp-
tomatic, endorsing the presence of a median of 20 symp-
toms (IQR 15-28). 97% of the sample (131/135) reported 
the presence of five or more concurrent symptoms at the 
first visit. Of the 49 PRO-CTCAE items evaluated in this 
study, 48 (98%) were reported as present by at least 10% 
of respondents at both visits, with 37 of 49 (76%) items 
having at least 25% prevalence (Supplementary Table 3). 
The distribution of item scores for the set of 20 commonly 
occurring symptomatic AEs, as identified by Dueck 
et al.,19 is depicted in Figure 3.

Discussion

We report the cross-cultural adaptation, linguistic validity 
and test-retest reliability of the PRO-CTCAE-Italian. The 
translation process emphasized the use of plain language 
phrasing to promote comprehension by diverse respond-
ents, including those with lower educational attainment. 
Review of the back-translations demonstrated that PRO-
CTCAE-Italian was semantically and conceptually con-
sistent with the English source. Four rounds of cognitive 
interviews were conducted, resulting in adjusted phrasing 

in two of the PRO-CTCAE symptom terms to achieve sat-
isfactory comprehension. Results of the cognitive testing 
confirm the comprehensibility, clarity and ease of judge-
ment of the Italian PRO-CTCAE, and support its concep-
tual equivalence to the English source. PRO-CTCAE-Italian 
also exhibited excellent test-retest reliability as indicated 
by a median ICC of 0.83.19 The absence of prominent floor 
and ceiling effects is supported by the fact that more than 
95% of respondents reported the presence of 5 or more 
symptoms, and exhibited high scores (>3) for at least one 
PRO-CTCAE symptom (91/135, 67.4%) at first visit, and 
84/135 (62.2%) at second visit. These findings also sup-
port a conclusion that reliability coefficients were not erro-
neously amplified due to low variability in a symptom-free 
sample. Our test-retest reliability parameters are compara-
ble to those reported by Dueck et al.19 for the English lan-
guage version of PRO-CTCAE, and provide encouraging 
preliminary evidence that PRO-CTCAE-Italian yields 
reproducible scores.

Both the strengths of this study as well as some limita-
tions should be considered in interpreting our findings. 
First, because our study was conducted in patients cur-
rently receiving cancer treatment, and because some 
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Figure 2.  Test-retest reliability of 49 PRO-CTCAE-Italian Items: Intraclass Correlation Coefficient and 95% CI (n=135).
A, Amount; F, Frequency; I, Inference with usual or daily activities; PRO-CTCAE, Patient-Reported Outcomes version of the Common Terminology 
Criteria for Adverse Events; S, Severity.
Note: Rash [Presence] (n=135): Proportion of agreement =84%, Range: 65%-100%; Skin darkening [Presence] (n=134): Proportion of agreement = 
86%, Range: 74%-97%.
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interviews lasted more than an hour, participants had to 
have sufficient endurance to complete study-related proce-
dures. Thus, our sample may have been biased toward 
inclusion of participants with better performance status. 
Although we did not formally collect data to evaluate this 
possibility, we do note that the majority of our respondents 

were experiencing disease- or treatment-related symp-
toms. Second, we did not capture cancer site in the partici-
pants in the cognitive debriefing component of the study. 
While the sample in the test-retest substudy was somewhat 
diverse with respect to disease site, we acknowledge that 
almost 50% of the test-retest sample were being treated for 

0% 10% 20% 30% 40% 50% 60% 70% 80% 90%

Skin darkening (P)
Fa�gue (S)
Fa�gue (I)

Sad (F)
Sad (S)
Sad (I)

Rash (P)
General pain (F)
General pain (S)
General pain (I)

Dry mouth (S)
Shortness of breath (S)
Shortness of breath (I)

Anxious (F)
Anxious (S)
Anxious (I)

Taste changes (S)
Insomnia (S)
Insomnia (I)

Cons�pa�on (S)
Nausea (F)
Nausea (S)

Decreased appe�te (S)
Decreased appe�te (I)

Discouraged (F)
Discouraged (S)
Discouraged (I)

Numbness & �ngling (S)
Numbness & �ngling (I)

Concentra�on (S)
Concentra�on (I)

Diarrhea (F)
Hair loss (A)

Cough (S)
Cough (I)

Headache (F)
Headache (S)
Headache (I)

Swelling (F)
Swelling (S)
Swelling (I)

Mouth/throat sores (S)
Mouth/throat sores (I)

Hiccups (F)
Hiccups (S)

Wheezing (S)
Vomi�ng (F)
Vomi�ng (S)

Radia�on skin reac�on (S)

% of pa�ents

Response op�on 1
Response op�on 2
Response op�on 3
Response op�on 4

Figure 3.  Distribution of PRO-CTCAE Item Scores for Symptomatic Toxicities Prevalent in ⩾10% of Respondents at Visit 1 
(n=135).
A, Amount; F, Frequency; I, Inference with usual or daily activities; P, Presence; PRO-CTCAE, Patient-Reported Outcomes version of the Common 
Terminology Criteria for Adverse Events; S, Severity.
Response options:
Frequency: 0= “Never”, 1= “Rarely”, 2= “Occasionally”, 3= “Frequently”, 4= “Almost constantly”.
Severity: 0= “None”, 1= “Mild”, 2= “Moderate”, 3= “Severe”, 4= “Very severe”.
Interference: 0= “Not at all ”, 1= “A little bit”, 2= “Somewhat”, 3= “Quite a bit”, 4= “Very much”.
Amount: 0= “Not at all ”, 1= “A little bit”, 2= “Somewhat”, 3= “Quite a bit”, 4= “Very much”.
Presence/Absence: 0= “No”, 1= “Yes”.
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lung or head and neck cancers. At the same time, patients 
with lung and head/neck cancers often have prominent 
symptom burden,36,37 and the high level of symptom bur-
den observed in our sample helps to mitigate the possibil-
ity that our reliability estimates were inflated in the absence 
of symptoms.38 We also acknowledge that the small sam-
ple used to examine test-retest reliability was drawn from 
a single center, and as such future study to determine that 
our reliability estimates are replicable is warranted. Third, 
comprehension problems for two items, bedsores and 
flashing lights, persisted in a small proportion of partici-
pants; these could not be resolved because no suitable 
phrasing alternatives could be identified for these symp-
tom terms. Encouragingly, we noted during cognitive 
interviews that both symptom terms were generally well 
understood by respondents who had direct experience with 
these symptoms. Lastly, all of our interviewers were 
female and there was some hesitancy and embarrassment 
observed on the part of male respondents during the part of 
the interview when they were asked to rephrase in their 
own words symptoms terms reflecting urinary or sexual 
dysfunction. While this improved in Rounds 3 and 4 with 
adjustments to the interview probes as recommended by 
Arthur et al.,39 we cannot exclude the possibility that gen-
der mismatch between interviewers and study participants 
may have influenced the accuracy and quality of our data. 
At the same time, strengths of the study include compli-
ance with rigorous procedures for translation and cross-
cultural adaptation of PRO instruments. An additional 
strength was the large and diverse sample, which included 
approximately 20% of respondents with an extremely low 
level of educational attainment, a proportion that reflects 
the Italian general population where approximately 18% 
have completed only primary school education or less.40 
Lastly, inclusion of the evaluation of test-retest reliability 
provides supportive evidence that the comprehensibility of 
PRO-CTCAE-Italian is reproducible. Additional research 
examining the psychometric properties and responsive-
ness of PRO-CTCAE-Italian in a large sample of Italian 
speakers undergoing cancer treatment is planned.

Conclusions

We have developed and content validated an Italian lan-
guage version of PRO-CTCAE for use in cancer clinical 
trials. These study results advance the ongoing efforts to 
make the PRO-CTCAE measurement system available to 
patients of different linguistic and cultural backgrounds.23 
Currently, PRO-CTCAE is available in more than 35 lan-
guages, with additional languages in development and 
testing. This availability of the PRO-CTCAE measure-
ment system in a wide variety of languages and developed 
using rigorous procedures for translation and cultural 
adaptation will allow an expanded number of patients to 

provide their perspective on the tolerability of cancer treat-
ment, and supports the multinational conduct of trials of 
new therapies for cancer.
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