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ARTICLE INFO ABSTRACT
Keywords: Aim: The Locally Recurrent Rectal Cancer — Quality of Life (LRRC-QoL) questionnaire was developed as a disease
Locally recurrent rectal cancer (LRRC) specific measure of health-related quality of life (HrQoL) in locally recurrent rectal cancer (LRRC), it has pre-

Health-related quality of life (HrQoL)
Cross-cultural adaptation
Cultural equivalence

viously been validated for use in the UK and Australia. The aim of this study was to translate and cross-culturally
adapt the LRRC-QoL to enable its use on an international platform.

Materials and methods: Cross-cultural adaptation of the LRRC-QoL was undertaken through a process of 1)
Translatability Assessment (TA), 2) forward-backward translation, and 3) pre-testing interviews to establish
content validity and conceptual equivalence across all versions. The QQ-10 measure was used to assess face
validity and acceptability. The LRRC-QoL was translated into 13 languages: Danish, Dutch, French, Hindi, Italian,
Mandarin, Marathi, Portuguese, Russian, Spanish, Swedish, Telugu, and Urdu.

Results: In total, 67 patients and 6 clinicians were recruited to pre-testing interviews across 12 countries: Brazil,
Canada, Denmark, France, India, Italy, the Netherlands, New Zealand, Pakistan, Singapore, Spain, and Sweden.
TA was also undertaken in the USA and Ireland, and translations were prepared in Russian, Marathi, and Telugu.
The LRRC-QoL was found to demonstrate conceptual equivalence and content validity across all versions. Mean
QQ-10 Value score 76.80 (SD 13.88) and mean Burden score 20.22 (SD 23.03), confirming face validity and
acceptability in this international cohort.

Conclusion: The LRRC-QoL has now undergone cross-cultural adaptation to enable its use in 10 languages and 16
countries. Its psychometric properties will be further examined through external validation in an international
cohort.
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1. Introduction

Locally recurrent rectal cancer (LRRC), though now a relatively rare
occurrence, with an incidence of 4-8 % [1-5], remains significant given
its impact on patients, causing potentially debilitating symptoms such as
pain and bleeding [6]. Curative treatment often requires exenterative
surgery in combination with chemotherapy+chemoradiotherapy, and is
associated with high rates of morbidity [7-9], and significant financial
burden from a healthcare service perspective [10]. Over the past decade
there have been significant improvements in clinical outcomes [11],
alongside important developments in the reporting of clinical outcomes
in LRRC due to international collaboration and pooling of clinical
outcome data [12]. This has led to more generalisable clinical outcome
data, in addition to international collaboration in setting up clinical
trials such as the PelvEx II and GRECCAR 15 trials [13,14].

Patient-reported outcomes (PROs) are measurements based on a
report coming directly from patients [15]. Health-related quality of life
(HrQoL) is the most commonly reported PRO, offering a patient-focused
view of the impact of a disease, treatment, or intervention [16].
Reporting PROs including HrQoL is particularly pertinent in LRRC,
given that both the disease itself and its treatment are associated with
significant morbidity. Recent years have seen increasing focus on
reporting PROs in LRRC, however, there have been no studies reporting
PROs in LRRC utilising a disease-specific patient-reported outcome
measure (PROM) [17]. Most importantly, none of the PROMs currently
in use have demonstrated content validity for patients with LRRC [17].
Content validity is the most important psychometric property of a PROM
[18], being “the degree to which the content of a measure is an adequate
reflection of the construct to be measured” [19]. Crucially, it confers that a
measure is relevant, comprehensive, and comprehensible [20]. To
address this lack of appropriate PROMs for patients with LRRC, the
locally recurrent rectal cancer — quality of life (LRRC-QoL) measure was
developed in English and validated in the UK and Australia as the first
disease-specific measure of HrQoL in LRRC [21].

Cross-cultural adaptation is a process through which PROMs are
adapted or translated for use in different cultures; ensuring that they are
conceptually, linguistically, and semantically congruent for use inter-
nationally. The advancements described regarding clinical outcome
reporting in LRRC have only been achieved in this rare disease setting
through international collaboration [12]. Replicating this process in
reporting PROs presents additional challenges and will only be possible
if high-quality tools are available which have undergone a rigorous
translation process in a wide range of languages and testing to ensure
cross-cultural equivalence across all versions. The aim of this study was
to translate the LRRC-QoL measure into several different languages and
to confirm its acceptability for use across several cultures and countries.

2. Material and methods

A mixed-methods approach was employed to establish the cross-
cultural adaptation and validity of the LRRC-QoL. The LRRC-QoL is a
disease-specific measure of HrQoL in LRRC, comprising nine scales and
29 items. The development and validation of the LRRC-QoL has previ-
ously been reported [22]. However, this work was undertaken only in
English including patients from the UK and Australia. Therefore, it was
necessary to undertake cross-cultural adaptation to expand the utility of
the measure on an international platform. A three-stage approach was
applied informed by European Organisation for Research and Treatment
of Cancer (EORTC) guidelines and the International Society for Phar-
macoeconomics and Outcomes Research (ISPOR) clinical outcome
assessment taskforce report regarding PROMs in rare disease clinical
trials. The stages of this process included translatability assessment,
forward-backward translation, and pre-testing interviews.
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2.1. Translatability assessment

Translatability assessment (TA) is “the evaluation of the extent to which
a PROM can be meaningfully translated into another language” [2.3], with a
meaningful translation of a PROM being one that is conceptually
equivalent to the original and appropriate for use in the target country
and culture [24]. TA has been identified as an appropriate method to
provide evidence of cultural equivalence in rare disease settings [25].
TA was performed in keeping with guidance from Acquadro et al.
through a process of reviewing the LRRC-QoL with teams from each
country, defining its concepts, analysing the translatability of each
component, discussing any proposed changes and agreeing a final
version [24]. This was employed prior to the formal translation process
or prior to pre-testing interviews for participating English-speaking
sites.

2.2. Forward-backward translation

A robust translation procedure was undertaken for each language,
informed by the EORTC Translation manual [26]. This process involved
two independent forward translations by healthcare professionals with
background knowledge of LRRC, reconciliation to agree a final forward
translation, blinded backward translation into English by professional
translators, and comparison of the backward translation with the orig-
inal English version. The LRRC-QoL was translated into 13 languages
including, Danish, Dutch, French, Hindi (India), Italian, Mandarin
(Singapore), Marathi (India), Portuguese (Brazil), Russian, Spanish,
Swedish, Telugu (India), and Urdu (India and Pakistan).

2.3. Pre-testing interviews

2.3.1. Eligibility criteria

The eligibility criteria were adult patients aged >18 years, with a
radiological and/or histological diagnosis of LRRC or have undergone
treatment for LRRC within the last 2 years, and able to provide written
consent to participate. Research Ethics Committee (REC) approval was
granted for the study in the UK (reference: 20/WS/0116) and for each
participating country and site.

2.3.2. Procedure

Pre-testing interviews were undertaken with an intended sample size
of 5-10 patients per version of the questionnaire. In countries and
healthcare systems where this was not possible, patient interviews were
supplemented with interviews with healthcare professionals [25]. In-
terviews with English-speaking participants were facilitated by the
co-ordinating researcher (NM), all other interviews were facilitated by
researchers or clinicians who were native speakers of the target lan-
guage (JVR, SN, HvT, SW, EG, LS, IB, RS, BA, GK, MBS, NF, CFM, CH,
LB). All facilitators undertook online training with NM prior to
commencing interviews and were provided with a detailed interview
topic guide (see supplementary material). Interviews were conducted
either in person, via telephone, or via video-conference software. The
interview consisted of six questions, which were posed in turn for each
of the LRRC-QoL scales, and one question relating to the overall ques-
tionnaire, this procedure was informed by the EORTC translation
manual [26].The questions are detailed in the interview topic guide in
the supplementary material. Following this, the interview facilitator
completed the QQ-10 measure with the participant. The QQ-10 is a
measure of face validity and acceptability of PROMs [27]. There were
four additional questions for participants in English-speaking countries
who completed the LRRC-QoL questionnaire online via REDCap.

2.3.3. Analysis

2.3.3.1. Interview participants. Demographic data for the interview
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participants were collected and a descriptive statistical analysis con-
ducted using SPSS Statistics for Mac, version 26 (IBM Corp., Armonk, N.
Y., USA).

2.3.3.2. Interview responses. Interview responses were recorded in a
form specifically designed for this purpose and compiled to enable
analysis for the overall LRRC-QoL measure and each of its constituent
items.

Cross-cultural equivalence was assessed through compiling re-
sponses from each target language and country to identify any changes
required to ensure consistency in the concepts being assessed across all
versions.

Content validity has previously been established during the original
development of the LRRC-QoL [22]. It was further assessed during this
study through identifying any HrQoL issues identified during interviews
which were not represented in the current LRRC-QoL.

2.3.3.3. QQ-10 measure. Face validity and acceptability of the LRRC-
QoL were assessed using the QQ-10 measure. Responses to the QQ-10
were scored as per Moores et al. [27]: the first six questions comprise
a Value score and the final four questions comprise a Burden score,
which are transformed onto a 0-100 scale. Mean Value score >70 and
Burden score <25 is advised for confirmation of face validity and
acceptability [27].

3. Results
3.1. Translatability assessment

TA was undertaken involving clinicians from 19 sites in 15 countries,
through meetings via videoconference. Their characteristics are detailed
in Table 1. This process resulted in minor changes to the overall mea-
sure. These included changes to the order of the scales and small changes
in wording, including removing repetition of the words “women/men”
prior to gender-specific questions and including in a heading above the
items. The heading “Other Symptoms” was also added above the indi-
vidual items regarding discharge from the rectum and pain or discharge
from wounds or scars. The terms “urinary catheter” and “nephrostomy”
were added to the skip question prior to the Urostomy scale given their
inclusion in the constituent items.

Clinicians in India and Pakistan suggested that the reading level
would be too high for some patients and proposed administering the

Table 1
Characteristics of clinicians involved in TA.

Characteristics of Clinicians Involved in TA, Translations, and Interviews

Country

Brazil

Canada
Denmark
France

India

Ireland

Italy

The Netherlands
New Zealand
Pakistan

Russia
Singapore

Spain

Sweden

USA

Role

Consultant Colorectal Surgeon 28
Consultant Oncologist
Surgeon in Training/Research Fellow 11
Specialist Nurse

Medical Student 2
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measure through reading aloud. This mode of administration has been
demonstrated to be equivalent [28] and was agreed to be acceptable for
the LRRC-QoL.

Clinicians working in Singapore felt that the items related to sexual
interest and function may not be tolerated from a cultural perspective,
however, were happy to explore this further through pre-testing in-
terviews with patients. All changes are discussed in-depth in the sup-
plementary material.

3.2. Pre-testing interviews

3.2.1. Sample

In total, 67 patients and 6 healthcare professionals participated, the
demographic and clinical characteristics for the patients are detailed in
Table 2. It was not possible to collect demographic data from French
participants as this was not permitted in keeping with local ethical ap-
provals. Over 60 % of participants (n = 43) were male, median age was
64.0 years (IQR 12.0), the majority were of white ethnicity (n = 42, 62.7
%) and over 50 % were married (n = 35). In relation to level of edu-
cation, each group was well represented. The majority of patients (n =
48, 71.6 %) were diagnosed through surveillance and most patients
received treatment with curative intent (n = 57, 85.1 %). Fourteen
(20.9 %) patients had metastatic disease. Median interval between
diagnosis with LRRC and participation in the study was 6.0 months (IQR
22.0). The six healthcare professionals interviewed were from sites in
Brazil, Canada, Singapore, and Spain.

3.2.2. Interview analysis

Comments from patients regarding the overall LRRC-QoL and its
items are detailed in the supplementary material alongside reasoning for
decisions made regarding changes to items. There were no comments or
issues identified during interviews undertaken in Brazil, France, India,
or Pakistan. Minor revisions were made to the Dutch, Italian, and
Mandarin translations, which are detailed in the supplementary
material.

In relation to the content validity of the LRRC-QoL, fifty-two issues
were identified during the pre-testing interviews. Five (9.6 %) of these
issues were felt to be represented within the current LRRC-QoL measure.
A significant proportion (n = 13, 25.0 %) were identified during the
original development of the LRRC-QoL provisional item pool and were
subsequently removed from the questionnaire during the development
and testing process, these included post-operative recovery and reduced
confidence. The LRRC-QoL was designed to be used in combination with
the EORTC QLQ-C30 and several HrQoL issues identified (n = 14, 26.9
%) are represented in this measure, including fatigue, financial impact,
and low mood. Other issues were not identified during the LRRC-QoL
development or represented in the EORTC QLQ-C30 and decisions
regarding potential changes to the questionnaire are detailed in the
supplementary material. Reasons for not adopting additional issues
included them being identified by healthcare professionals only and not
patients (n = 8, 15.4 %), issues being identified by only one patient (n =
16, 30.8 %), or the issues described not reflecting specific concepts (n =
3, 5.8 %).

The overall mean Value score for the QQ-10 was 76.80 (SD 13.88),
mean Burden score was 20.22 (SD 23.03), confirming the face validity
and acceptability of the LRRC-QoL.

4. Discussion

This study details the successful cross-cultural adaptation of the
LRRC-QoL into French, Italian, Dutch, Swedish, Urdu (India and
Pakistan), Spanish, Mandarin (Singapore), Portuguese (Brazil). The
English-language version has now undergone extensive pre-testing in
the UK, Australasia, and North America, in addition to TA involving
clinicians from Ireland and the USA, it should therefore be considered
acceptable for use across these regions. The LRRC-QoL has therefore
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Table 2
Demographic and clinical characteristics of the overall cohort.

Demographic and Clinical Characteristics (%)

Country

Brazil

Canada

Denmark

France

India

Italy

The Netherlands

New Zealand

Pakistan

Singapore

Spain

Sweden

Language

Danish

Dutch

English

French

Italian

Mandarin

Portuguese

Spanish

Swedish

Urdu

Gender

Male

Female

Median Age (IQR)

Ethnicity

White

Black

Asian

Other

Unknown

Marital Status

Married

Civil partnership

Living with partner

Widowed

Divorced

Single

Other

Unknown

Education Status

Secondary school

College

University

Other

Unknown

Employment Status

Self-employed

Looking after home/family

Full time employment

Part time employment

Sick leave

Retired

Unknown

Median interval between primary and recurrence (months)

Locally Recurrent Rectal Cancer (LRRC)

Median interval between diagnosis with LRRC and participation
in the study (IQR)

Mode of Detection

Symptomatic

Surveillance

Other Unknown

Pattern of LRRC

Anterior

Central

Lateral

Posterior

Unknown

Presence of Metastatic disease

1(1.5)
4 (6.0)
7 (10.4)
8(11.9)
6 (9.0)
10 (14.9)
10 (14.9)
7 (10.4)
2(3.0)
1(1.5)
3 (4.5
8 (11.9)

7 (10.4)
10 (14.9)
11 (16.4)

8 (11.9)
10 (14.9)

1(1.5)

1(1.5)

3(4.5)

8 (11.9)

8 (11.9)

43 (64.2)
24 (35.8)
64.0 (12.0)

42 (62.7)
0 (0.0)
9(13.4)
1(1.5)

15 (22.4)

35 (52.2)
1(1.5)
3(4.5)
2(3.0)
2(3.0)
4 (6.0)
3 (4.5

17 (25.4)

17 (25.4)
9(13.4)
15 (22.4)
9 (13.49)
17 (25.4)

8(11.9)
5(7.5)
8(11.9)
4 (6.0)
3(4.5)
22(32.8)
17 (25.4)
17.0 (25.3)

6.0 (22.0)

14 (20.9)
48 (71.6)
5(7.5)

12 (17.9)
16 (23.9)
18 (26.9)
11 (16.4)
10 (14.9)

14 (20.9)
48 (71.6)
5(7.5)
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Table 2 (continued)

Number of Sites of Metastases

1 11 (16.4)
2 3(4.5)
Unknown 5(7.5)
Not applicable 48 (71.6)
Sites of Metastases

Liver 5(35.7)
Lung 4 (28.6)
Bone 17.1)
Liver and lung 3(21.4)
Other 1(7.1)
Treatment Intent

Curative 57 (85.1)
Palliative 5(7.5)
Unknown 5(7.5)
Pre-operative Treatment

None 10 (14.9)
Short course radiotherapy (SCRT) 5(7.5)
Long course chemoradiotherapy (LCCRT) 22 (32.8)
Chemotherapy 10 (14.9)
SCRT followed by chemotherapy 1(7.1)
LCCRT followed by chemotherapy 8(11.9)
Immunotherapy 1(1.5)
Other 1(1.5)
Unknown 9(13.4)
Margin Status

RO 29 (50.9)
R1 7 (12.3)
R2 2(3.5)
Unknown 19 (33.3)
Palliative Treatment

Chemotherapy 2 (40.0)
Best supportive care 2 (40.0)
Unknown 1 (20.0)

demonstrated cross-cultural equivalence for use in 10 languages across
16 countries overall, through the inclusion of 67 patients in pre-testing
interviews. This expands its utility on an international platform and
making it accessible to a wider cohort of patients experiencing LRRC and
its treatment. The minor modifications implemented for the Dutch,
Italian, and Mandarin versions of the measure were not felt to require
further pre-testing with interviews.

Content validity is the most important psychometric property of a
PROM [18]. The results of this study confirm the content validity of the
LRRC-QoL in an international setting, emphasising its position as the
most appropriate and only disease-specific measure of HrQoL in LRRC
[29]. Although several conceptual issues were identified during in-
terviews, none were adopted into the measure. Robust reasoning sup-
ported this decision; several issues identified had previously been
considered during the PROM development process, were represented in
the EORTC QLQ-C30, or were not identified by sufficient numbers of
patients to suggest their generalisability. The changes which will be
implemented to the LRRC-QoL measure were not felt to require further
pre-testing for content validity, though further testing of face validity
may be advisable. The results QQ-10 measure in the current study have
demonstrated the face validity and acceptability of the LRRC-QoL.

Undertaking cross-cultural adaptation in rare disease settings can be
particularly challenging, there are a number of existing guidelines
regarding this process [15,26,30-33]. The majority of which advise
undertaking pre-testing interviews, including from at least 5 patients to
10-15 per version, as advised by the EORTC [26]. Satisfying these
standards in rare disease groups, such as LRRC, can be very difficult
given the much smaller, often heterogenous populations eligible to
participate. Despite this, developing PROMs specifically for patients
with rare diseases, such as LRRC remains important given that these
patients experience a unique set of issues, as demonstrated by the
development of the LRRC-QoL conceptual framework. An important
contributor to the success of this study was the application of approaches
outlined by the ISPOR task force for rare diseases [25], including un-
dertaking TA and additional pre-testing interviews with clinicians for
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versions of the questionnaire where recruitment was particularly chal-
lenging, such as Brazil, Canada, Singapore, and Spain.

Limitations of this study include cross-cultural adaptation not being
completed for all the languages intended. Though the LRRC-QoL was
translated into Russian, Telugu, Hindi, and Marathi, pre-testing did not
occur for these versions. In the case of the Russian version, it was not
possible to continue working with the team based in Saint Petersburg
following the Russian invasion of Ukraine, as communication broke
down and collaboration was sanctioned. The site working on the Hindi
and Marathi versions of the questionnaire did not open to recruitment
due to difficulties implementing a satisfactory Data Sharing and
Collaboration Agreement for both institutions. It was not possible to
recruit patients to pre-test the Telugu version. The small number of
patients receiving palliative treatment included is a further limitation of
the study, however this is a challenging group of patients to recruit given
their burden of disease and poor prognosis.

The next stage in the ongoing development of the LRRC-QoL will
consist of external validation to confirm the scale structure, reliability,
validity, and responsiveness of the measure. The success of this study
supports the requirement to incorporate flexibility in the cross-cultural
adaptation of PROMs in rare disease settings, as described in ISPOR
guidance [25], and demonstrates the value of translatability assessment.
This flexibility will also extend to including the 67 patients recruited to
this study in the external validation analysis of the LRRC-QoL, these
cohorts will be combined given the challenges of recruiting a large
number of patients with LRRC. In the future, undertaking further
cross-cultural adaptation of the LRRC-QoL in additional languages and
cultures will further expand its utility and reach an even greater number
of patients worldwide.

5. Conclusions

The LRRC-QoL has now undergone cross-cultural adaptation in 9
new languages and for use in 14 countries, in addition to the UK and
Australia, in which the measure was originally developed. The LRRC-
QoL has also demonstrated content validity, face validity, and accept-
ability in this setting. Following on from this work, external validation of
the LRRC-QoL in an international cohort will further confirm its addi-
tional psychometric properties.
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