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Abstract

Cognitive debriefing interviews were developed.

difficulties for understanding.

Purpose: Pectus excavatum (PE) is the most common congenital chest wall deformity. It can have a negative effect
in exercise tolerance. However, cosmetic features are the most frequent concerns in these patients. The PE evaluation
questionnaire (PEEQ) is a patient reported outcome (PRO) tool to measure the physical and psychosocial quality-of-
life changes after surgical repair of PE. No specific tool has been developed in our languages to evaluate PRO in PE
patients. Our aim is to translate and culturally adapt the PEEQ to Spanish and Catalan.

Methods: Guidelines for translation of PRO were followed. The PEEQ, consisting of 34 items, was translated from Eng-
lish to Spanish and to Catalan. Three forward translations and one back translation were performed for each language.

Results: The reconciliation of the forward translations revealed a 14.7% of inconsistencies for each language. The
Spanish back translation showed a 64.7% of disagreement with the source, the Catalan 58.8%. Changes in each
reconciled version were made to amend the diverting items. Cognitive debriefing: Catalan version: 15 participants,
10 males, 5 patients had been operated. 12 patients showed difficulties for understanding 4 of the items. Spanish
version: 17 participants, 11 males, 5 had been operated. 13 patients showed difficulties for understanding 4 of the
items. We made modifications of the problematic items, in order to make them easier to understand for our patients.
We tested the last version in a new group of patients. Catalan: 7 patients, 5 males. One patient showed difficulties for
understanding item 11, so we added a further clarification of this item. Spanish: 7 patients, all males. There were any

Conclusion: After a thorough process of translation and cultural adaptation, we reached a Catalan and a Spanish ver-
sion of PEEQ. This work constitutes the first step to reach a specific PE PRO tool in our languages. However, it needs to
be validated, with a higher number of patients, before being widely used in a clinical setting.

Background

Pectus excavatum (PE) is the most common congeni-
tal chest wall deformity. It is defined by a depression
of the sternal body and the lower costal cartilages. Its
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prevalence is 1-8/1.000 children [1] being more frequent
in boys [2]. The sternal depression may restrict thoracic
volume and cause cardiac compression; having a negative
effect in exercise tolerance [3]. Cosmetic features are also
a frequent concern [4, 5], and several studies have shown
the repercussion of the defect in the psychological well-
being of children with PE [6].

The PE evaluation questionnaire (PEEQ) was devel-
oped and validated by Lawson et al. [7] as a patient
reported outcome (PRO) tool to measure the physical
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and psychosocial changes after surgical repair of PE. So
far, no specific tool has been developed in Catalan or
Spanish, to evaluate PRO in children with PE. The aim of
our study is to translate and culturally adapt the PEEQ to
Catalan and Spanish.

Material and methods

The study was evaluated and approved by the Research
Ethics Board of Hospital Sant Joan de Déu (PIC-82-19)
complying with local laws on Biomedical Research. Legal
guardians and patients older than 18 years provided writ-
ten informed consent. The PEEQ consists of both preop-
erative and postoperative telephone questionnaires [7].
It includes questions related to body image and physical
activities. Answers are given using a Likert-type scale,
reflecting the extent or frequency of a particular experi-
ence. Higher values on the response scale indicate a less
desirable experience. The questionnaire has one part
for the patients and another one for the parents. The
patient’s preoperative part of the questionnaire consists
of 15 items; the postoperative part consists of 17 items.
The parents’ part consists of 16 items; there is only a
slight difference in one item that was considered irrele-
vant for the analysis. The items are included in Tables 1,
2.

Translation and cultural adaptation of the PEEQ

into Catalan and Spanish

Principles of good practice for the translation and cul-
tural adaptation process for PRO were followed accord-
ing to the International Society for Pharmacoeconomics
and Outcomes Research (ISPOR) recommendations [8].

1: Preparation

Developers provided the original version of PEEQ
and gave permission to transform the telephonic ver-
sion into a written questionnaire.
2: Forward translation

Forward translators being native speakers of both
target languages and having an advanced knowl-
edge of English, were selected. One being a profes-
sional translator; and the other two individuals being
pediatric surgeons—one with special dedication to
PE patients and the other with previous experience
in PRO translation [9]. A document including our
written adaptation of the PEEQ, an explanation of
the tool and the goals of our study was delivered to
translators. It was stressed that the translation should
be conceptual rather than literal. Common language
was recommended, in order that the participants
could easily understand the survey. Each translator
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developed a Catalan and a Spanish version of the
PEEQ.

: Reconciliation

Reconciliation of the three forward translations into
a single one, in each language, was performed in a
meeting between the forward translators and the
thoracic surgeon of our department. Agreement on
key words and sentence construction was recorded
for each item. An item was considered discordant if
all 3 versions were different in one of the parts of the
translation (key-word or sentence construction).

: Back translation

A native English speaker was the back translator for
each target language, being both medical doctors.
A document including the reconciled version, an
explanation of the tool and the goals of the study was
delivered to each translator. Again, it was stressed
that the translation should be conceptual rather than
literal and that the common language was recom-
mended.

: Back translation review

A review of back translations was carried out by two
forward translators and the thoracic surgeon. For
each item, we recorded differences in the word use
or sentence construction. Discrepancies between the
original version and back translations were identified
and an improved version was developed for each lan-
guage. Despite detecting differences with the original
source, the forward version was only changed in case
there was a significant meaning alteration.

: Harmonization

Comparison between Catalan and Spanish versions
and the original version was performed. Questions
formulation was unified, at this point. This issue was
amended in the back-translation review meeting.

: Cognitive debriefing

Patients with PE aged 8-21 years were selected from
the thoracic outpatient agenda between 2019 and
2021. Patients who had undergone Nuss procedure
and a group of untreated patients, were selected.
The main researcher approached potential partici-
pants, explained the purpose of the study and invited
them to participate. In an interview meeting with the
main researcher, patients and parents were asked to
answer the questionnaires and say if they had had any
problem at understanding each item. Items requiring
clarification were considered difficult to understand.
Age, gender and PE treatment of the participants
were recorded.

: Review of the results of cognitive debriefing and fina-

lization
Sentences that were not easily understood were
checked in a meeting between forward translators
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and the thoracic pediatric surgeon. Appropriate
modifications were done to improve the final ver-
sions. In order to confirm that the modifications
applied, achieved the understanding of the question-
naire, a subsequent cognitive debriefing was per-
formed.

9: Proofreading
Two other pediatric surgeons proofread the final ver-
sions.

10:Final report
A final report was done including a description of all
decisions regarding translation and cultural adapta-
tion.

A flow diagram of the process is depicted in Fig. 1.

Results

Translation and cultural adaptation of the PEEQ resulted
in the development of a Catalan and a Spanish version of
the questionnaire.

Developers permission
and

tool preparation

3 forward translation:
English to Spanish and
Catalan

3 translators

Reconciliation in 1
Spanish and 1 Catalan
forward translation

Back translation:
Spanish and Catalan to
English

1 Spanish translator

1 Catalan translator

Back translation
review

Harmonization

- s Spanish: 17 patients
Cognitive debriefing
Catalan: 15 patients

Modify Spanish and
Catalan versions and
2nd cognitive
debriefing

Spanish: 7 patients

Catalan: 7 patients

Finalization and
proofreading

Fig. 1 Flow diagram
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Forward translation
An evaluation of the degree of discordance between the
three forward versions showed:

» Catalan: 14.7% of the items were discordant.
+ Spanish: 14.7% of the items were discordant.

For each item, the best translation or a new one was
chosen using words from any of the forward versions. In
the case that two translations were equal and one was dif-
ferent, the equal ones were often selected for the recon-
ciled version.

Back translation

After reviewing the back translation, some items of the
forward translation were changed in order to make
the target language version more similar to the original
source. In other cases, despite detecting differences, the
forward translation was considered more accurate to the
original source than the back translation; therefore, it
wasn't changed.

+ Catalan: wording or sentence construction changed
in 58.8% of the items. However, only 41.2% of the
cases were changed in the final version.

+ Spanish: wording or sentence construction changed
in 64.7% of the items. However, only 41.2% of the
cases were changed in the final version.

Harmonization

No major differences were found when comparing Cat-
alan and Spanish versions. In both languages, the word
“forma” (shape) was changed to “aspecte” or “aspecto”
(appearance) in items 8 in order to match items 5, 7 and
9.

Participants and results of cognitive debriefing

Catalan

Mean age of 15 participants was 14.5 years old, 10 males.
Five participants had been operated. Parents did not
show any difficulties at understanding, whereas patients
showed lack of understanding: item 1 (2 patients), item
7 (2), item 8 (7) and item 11 (1). We added a clarifica-
tion in item 1, 7 and 8. We tested the new version with
7 patients, 5 males. The mean age was 16 years old. Only
one showed problems in understanding item 11. A clari-
fication in item 11 was also added.

Spanish
Mean age of 17 participants was 15.4 years old, 11 males.
Five participants had been operated. Parents did not
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show any difficulties at understanding, whereas patients
showed lack of comprehension: item 5 (1 patient), item 7
(2), item 8 (7) and item 11 (3). We added a clarification in
item 7, 8 and 11. We tested the new version in 7 patients,
all males. The mean age was 12.9 years old. None of the
patients or parents showed difficulties in understanding.

Adaptation and translation process

Tables 1, 2 show the discordances found between for-
ward and back translations, as well as the changes and
solutions applied in order to get a translation that was
equivalent to the source.

Discussion

Patients with PE are frequently considered to have only
a cosmetic problem, being often denied the opportu-
nity for surgical correction. However, previous work on
this subject has brought to light that surgical repair of
PE improves body image and physical activity in these
patients. Furthermore, scientific evidence has failed to
prove a correlation between the anatomic severity of the
chest depression and the PEEQ score, suggesting that the
sole presence of the deformity, produces body image and
psychosocial concerns. Therefore, it is more than obvi-
ous that the exclusive use of anatomic severity criteria to
discern which patients should undergo surgical repair, is
insufficient [10]. This fact stresses the need of having a
validated tool in the patients’ own languages, that allows
medical doctors to adequately evaluate the body image
and physical difficulties that concern patients with PE.

In order to obtain an equivalent to the source and an
adequate translation of PEEQ, all the steps of the ISPOR
guidelines were followed. This detailed process can be
used as an example to translate other PRO instruments.

We found around 15% discordances comparing for-
ward translations. These discrepancies were amended
in the reconciliation process, leading to a single recon-
ciled version. The back-translation review revealed that
in both languages, the sentence construction or word-
ing used by back translators were different to the original
source in more than half of the items. However, in spite
of using differing words, the meaning of the translation
was not always altered. To comply with the principle of
giving prevalence to conceptual translation over literal
translation, not every difference detected resulted in a
modification of the reconciled version.

Most publications addressing translation and cultural
adaptation of PRO instruments show a high variability in
the number of discordances in forward and back transla-
tions [9, 11-15]. Furthermore, the lack of consensus ana-
lyzing the differences found on the translated versions,
makes difficult to compare the results of different studies.

(2022) 6:121

Page 12 of 13

Despite discordances in the translation process, the
exhaustive translation method proposed by the ISPOR
guarantees that the final translation is culturally equiva-
lent to the original source [8].

There is no agreement in which method should be the
preferred for harmonization. As previously described
above, this issue was amended in the back-translation
review meeting. There was high equivalence between
both translations, probably due to the fact that the same
translators developed forward translations in both lan-
guages. At that moment, the use of different words
was detected to express the same concept in two dif-
ferent items. This issue was solved during harmoniza-
tion process, where the same words were used in both
translations, making both language versions more
homogeneous.

A potential limitation of the present study is that the
patients sample needed for cognitive interviews may
be too small to be representative of our PE population.
Therefore, responses to the questionnaire have been
overlooked in this study. Also, the number of female
participants is lower than males. However, the gen-
der proportion in both samples (Catalan and Spanish)
approaches that of PE population [2].

As far as we know, there is no other translation of the
PEEQ following the ISPOR recommendations. Further-
more, until now there isn’t any other PRO tool in our
languages for the evaluation of patients with PE. In the
present study, an exhaustive process of translation and
cultural adaptation was followed. This resulted in the
development of a Catalan and a Spanish culturally appro-
priated version of the PEEQ. It represents the very first
step to the process of producing an equivalent version of
the instrument in both languages. Further studies includ-
ing a higher number of patients, need to be done in order
to validate the questionnaires.

Conclusion

After a thorough process of translation and cultural
adaptation, we produced a Catalan and a Spanish ver-
sion of PEEQ. These versions need to be validated, with a
higher number of patients, before being widely used in a
clinical setting.
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