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Abstract
Chronic wounds represent a significant problem to patients, healthcare professionals, and healthcare systems alike. The inclusion
of patient-reported outcome measures (PROMs) into wound care outcome assessment will provide important information. The
WOUND-Q is a new PROM developed to measure outcomes for people with chronic wounds. This study aimed to perform a
linguistic validation/cultural adaption of the WOUND-Q from English into Danish and Dutch. The field-test version of the
WOUND-Q is a comprehensive PROMcomposed of 222 items in 16 independently functioning scales.We followed the rigorous
guidelines set forth by the International Society for Pharmacoeconomics and Outcomes Research (ISPOR) and the World Health
Organization (WHO). These guidelines involved two forward translations, one back translation, an expert panel meeting, and
cognitive debriefing interviews with patients. In the forward translation, the psychological function scale showed the greatest
number of discrepancies from the English version. Comparison of the back translation of the Danish and Dutch versions with the
English version identified 19 and 24 items respectively where the meaning had changed and required re-translation. A total of 38
cognitive debriefing interviews resulted in minor adjustments and demonstrated that the questionnaire had sufficient compre-
hensibility. The linguistic validation and cultural adaptation process is an essential step to adapting PROMs for use in other
languages and cultures. The described method of translation and linguistic validation can be recommended for future translations
of any PROM into any target language. The translation process led to conceptually equivalent Danish and Dutch versions of the
WOUND-Q.

Level of Evidence: Not ratable.
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Introduction

Chronic wounds represent a significant health problem
and challenge to patients, healthcare professionals, and
healthcare systems alike. Chronic wounds are defined
as wounds that fail to heal within 3 months [1]. The
most common chronic wounds are pressure ulcers, dia-
betic foot ulcers, venous stasis wounds, and ischemic
wounds of arterial or post-irradiation etiology [2, 3].
Millions of patients worldwide require treatment for
chronic wounds each year. Wound treatment often re-
quires a multidisciplinary care team approach, since pa-
tients often present with comorbidities that can affect
wound healing [3–5]. The impact of chronic wounds
on patients varies greatly with respect to recovery, re-
turn to usual activities, as well as health-related quality
of life (HR-QoL) [6–8].
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Traditionally, wound assessments have been performed
using objective measures such as their incidence, rate of
healing, wound reduction, and complication rates [9–11].
However, the use of objective measures alone neglects
the patient perspective of their outcomes. Since recent
literature has shown that psychological and social as-
pects, HR-QoL, and experience of care are significant
contributors to a patients’ overall experience of chronic
wounds, the inclusion of a patient-reported outcome mea-
sure (PROM) in wound care outcome assessments could
provide supplementary data about the patient experience
of wound care treatments and their outcomes [10, 12, 13].

Generic PROMs, such as the SF-36 and Quality of Life
Index, have been used widely to characterize the patient’s
perspective in many contexts (e.g., population surveys)
and for many conditions [14, 15]. However, generic tools
are not clinically contextualized and do not measure con-
cepts of interest (COI) specific to chronic wound patients
and therefore lack content validity in this patient group.
Specifically, relevant COI to patients with chronic wounds
that are not covered by generic tools include concerns
about odor and exudate and dressing changes [16].
Recent systematic reviews on venous leg ulcers and pres-
sure ulcers conclude that the generic and chronic wound-
specific instruments are limited in terms of content and
psychometric properties [12, 17–19].

The WOUND-Q is a new PROM developed following
a 3-phased mixed method approach that adheres to rec-
ommended guidelines from the US Food and Drug
Administration (FDA) [20], the Scientific Advisory
Committee of the Medical Outcomes Trust [21], the
International Society for Pharmacoeconomics and
Outcomes Research [22, 23], and the COnsensus-based
Standards for the selection of health status Measurement

INstruments (COSMIN) [24]. The WOUND-Q was devel-
oped following interviews with an international heteroge-
neous sample of 60 patients with chronic wounds and
input from 26 clinical experts from four countries. The
WOUND-Q includes 16 independently functioning scales
that measure HR-QoL and experience of healthcare.

Our team has previously shown that a combination of
the guidelines set forth by the International Society for
Pharmacoeconomics and Outcomes Research (ISPOR)
and the World Health Organization (WHO) provides a
sound basis for this linguistic validation and cultural ad-
aptation process [25–27]. This study aimed to produce
Danish and Dutch versions of WOUND-Q that are con-
ceptually equivalent to the original English version.

Materials and methods

Before initiating the study, we obtained approval from
the Danish Data Protection Agency and the Dutch
Medical Research Ethics Committees United (MEC-U).
We followed a combination of the ISPOR and WHO
guidelines [25, 26]. See Table 1 for the steps of each
guideline. In addition to the ISPOR guidelines, the
WHO recommends an expert panel meeting that aims
to identify and resolve inadequate expressions and con-
cepts of the translation, as well as any discrepancies.
The panel is recommended to involve experts who are
bilingual including translators, and clinical experts in
the health field for which the instrument is being trans-
lated, as well as PROM experts with knowledge of in-
strument development and validation.

The field-test version of the WOUND-Q included
230 items across 16 scales. Translations were performed

Table 1 Translation steps of the
ISPOR and WHO guidelines Step ISPOR WHO

1 Preparation Forward translation

2 Forward translation Back translation

3 Reconciliation Expert panel

4 Back translation Pre-testing and cognitive interviewing

5 Back translation review Final version

6 Harmonization

7 Cognitive debriefing

8 Review of cognitive debriefing results

9 Proofreading

10 Final report

ISPOR: International Society for Pharmacoeconomics and Outcomes Research; WHO: World Health
Organization
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to prepare for an international field-test study. We
aimed to create conceptually equivalent translations that
would be understandable to patients, rather than literal
translations. The following steps were taken for the
Danish and Dutch translation of WOUND-Q (see also
Fig. 1):

Step 1. Forward translation

Two forward translations were performed independently by
the Danish and Dutch teams. For each language, a translator
with clinical experience with chronic wounds performed a
forward translation. Both forward translators spoke Danish/
Dutch as their mother tongue and were fluent in English.
Consensus was reached through reconciliation and discussion
between the two forward translators resulting in the Danish/
Dutch version 1.

Step 2. Backward translation and review

An independent professional translator, whose mother
tongue was English and was fluent in Danish/Dutch,
produced the back translation from Danish/Dutch into
English. Discrepancies between the back translations
and the original English version were noted and
discussed with the WOUND-Q developers (AP, AK).
In an iterative manner, items from the back translation
with a meaning that was different from the English ver-
sion were re-translated and discussed with the devel-
opers. This step continued until a satisfactory result
was obtained, leading to the Danish/Dutch version 2.

Step 3. Expert panel meeting

The aim of the expert panel meeting was to identify and re-
solve any inadequate expressions and concepts in the transla-
tion, and to ensure that the instrument itself measured all clin-

ically relevant issues from the perspective of the clinicians.
The Danish/Dutch versions of the WOUND-Q, along with
translation guidelines, were sent to all participants prior to
the meeting. Feedback was used to revise the PROM, which
led to the Danish/Dutch version 3.

Step 4. Cognitive debriefing interviews

Using the Danish/Dutch version 3, cognitive debriefing
interviews (round 1) were performed with patients with
chronic wound to ensure that the meanings of the items,
response options, and instructions were the same as the
original English version and were easy to understand. In
both Denmark and the Netherlands, one of the forward
translators conducted the cognitive debriefing interviews
in their respective countries. Results from the cognitive
debriefing interviews were discussed with the WOUND-
Q developers, and changes to the translations were made
as needed. Additional cognitive debriefing interviews
(round 2) were conducted to ensure all changes were ac-
ceptable to patients leading to the Danish/Dutch version 4.

Step 5. Proofreading and finalization

The Dutch/Danish versions were proofread by indepen-
dent Danish/Dutch clinicians for spelling and grammat-
ical errors, leading to the final Danish/Dutch versions
of the WOUND-Q.

Results

Results from the forward translations
of the WOUND-Q into Danish and Dutch

Findings from the forward translation showed that the
two Dutch translators had different interpretations of the

Step 1

• Two forward 
translations

• Reconciliation
and
harmonization
meeting

Step 2

• Backward
translation by
professional 
translator

• Discrepancies
discussed with
WOUND-Q
developers

Step 3

• Expert panel
meeting

• Results
discussed with
WOUND-Q
developers

Step 4

• Cognitive
debriefing
interviews with
chronic wound
patients

• Results
discussed with
WOUND-Q
developers

Step 5

• Proofread by 
two clinicians

• Final
Danish/Dutch
version of 
WOUND-Q

Fig. 1 Translation and cultural adaptation steps for the WOUND-Q
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Table 2 Patient characteristic
participating in the cognitive
debriefing interviews

Denmark The Netherlands

N % N %

Participants in cognitive debriefing interviews 22 16

Round 1 18 5

Round 2 4 11

Age in years. mean (range) 61 28–78 y 61 38–85 y

Gender

Male 16 72.7 7 43.8

Female 6 27.3 9 56.3

Number of chronic wounds

1 13 59.1 12 75.0

2 7 31.8 3 18.8

3 1 4.5 1 6.3

>3 1 4.5 0 0

Duration of chronic wound(s)

3 to 6 months 13 59.1 7 43.8

7 to 9 months 2 9.1 4 25.0

10 to 12 months 3 13.6 0 0

1 or 2 years 1 4.5 4 25.0

2 or 3 years 1 4.5 0 0

More than 3 years 2 9.1 1 6.3

Type of chronic wound

Arterial ulcer 2 9.1 0 0

Venous ulcer 1 4.5 0 0

Diabetic foot ulcer 7 31.8 6 37.5

Pyoderma gangrenosum 0 0 1 6.3

Pilonidal cyst/disease 0 0 2 12.5

Pressure ulcer 4 18.1 3 18.7

Wound caused by surgery 2 9.1 0 0

Wound caused by radiation 0 0 2 12.5

Wound caused by trauma or injury 5 23.0 2 12.5

Infection 1 4.5 0 0

Location of wound

Arm 0 0 1 6.3

Chest 0 0 2 12.5

Abdomen 1 4.5 0 0

Back 0 0 2 12.5

Buttocks (bum) 1 4.5 0 0

Genitals 0 0 2 12.5

Leg 2 9.1 9 56.3

Foot 12 54.5 0 0

Toe(s) 6 27.3 0 0
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language, which required discussion to reach consensus.
For example, the use of formal versus informal lan-
guage to address patients and certain medical terminol-
ogy were key differences between the translations that
needed to be addressed. A total of six items were found
difficult to translate into either Danish or Dutch.
Discussion with the WOUND-Q developers resulted in
these items being deleted from the original and target
language versions.

The psychological function scale showed the greatest
number of discrepancies due to synonymous words that
are used to describe different emotions. For example, the
emotions Bworried^ and Bconcerned^ and Birritated^ and
Bannoyed^ were difficult to translate into Danish and
Dutch because of their similarity in meaning in the target
languages, leading to their removal of four items in the
English version and both translations. Also removed were
two items related to the co-payment of dressings and
vacuum pump devices, which is not relevant in Denmark
and the Netherlands given that patients are seldom asked to
co-pay for these products.

Results from backward translation into Danish
and Dutch

By comparing the back translations of the Danish and
Dutch versions to the original English version of
WOUND-Q, the developers identified 19 and 24 items
respectively (7 common to both) whose meaning dif-
fered from the English version. These items were re-
translated iteratively until a satisfactory translation was
reached. For example, the Danish translation of the item
BHow painful your wound feels?^ was initially back-
translated as BPain from your wound?^ A further exam-
ple was the Dutch translation of the item Bthe smell
interfering with your social life^ that was back-
translated as Bthe smell influencing your social life.^
These items were considered to differ in meaning from
the original English items and required revision.

Results from the expert panel meeting of the Danish
and Dutch teams

The Danish expert panel consisted of the two forward
translators, the back translator, a plastic surgeon special-
ized in chronic wounds, an orthopedic surgeon special-
ized in chronic foot ulcers, and a nurse with expertise
in wound care. All participants spoke Danish as their
mother tongue and were fluent in English, except for
the back translator who had English as his mother
tongue and the plastic surgeon who was bilingual. The

Dutch expert panel consisted of the two forward trans-
lators, a plastic surgeon specialized in wound care, a
vascular surgeon specialized in diabetic foot and chronic
wound ulcers, a doctor specialized in hyperbaric oxygen
therapy and wound care, and a nurse specialized in
wound care. All participants spoke Dutch as their moth-
er tongue and were fluent in English, except the doctor
specialized in hyperbaric oxygen therapy who was bi-
lingual. The Danish and Dutch expert panel resulted in
a total of 24 items, 12 in each language, being revised
to simplify and remove unnecessary medical terms to
improve comprehension of items and instructions.

Results from cognitive debriefing interviews
with Dutch and Danish chronic wound patients

Cognitive debriefing interviews involved a heteroge-
neous group of 38 participants, 22 from Denmark and
16 from the Netherlands. See Table 2 for patient char-
acteristics. The Danish and Dutch cognitive debriefing
interview resulted in 11 items and the instructions being
revised to improve relevance and comprehension by pa-
tients. For example, in the BExperience: Wound Clinic^
scale, the item Bhad enough healthcare staff^ was delet-
ed from the scale since patients from Denmark found
this item difficult to rate. Waiting time is sometimes not
directly correlated to the number of staff, and you need
a gold standard/reference clinic to compare.

Results from the proofread

Minor changes to spelling, punctuation, and grammar were
made upon final proofreading of both the Dutch and Danish
versions.

Tables 3 and 4 for the Danish and Dutch translations,
respectively, provide examples of the discrepancies and
changes addressed throughout the translation process.
The final version of the WOUND-Q consists of 16 inde-
pendently functioning scales with 222 items. See Table 5
for an overview of the WOUND-Q scales and their asso-
ciated number of items.

Discussion

Linguistic validation and cultural adaptation of a PROM
for use in a new culture is time-consuming and requires
input from multiple stakeholders using an iterative ap-
proach. To achieve the most accurate Danish and Dutch
translations of the WOUND-Q, we followed the guide-
lines set forth by the ISPOR and WHO [25, 26]. A total
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of 8 items were deleted as a result of the linguistic
validation and cultural adaptation process. Our findings
illustrate the advantage of gaining input from different
cultural and linguistic backgrounds before finalizing the
original source PROM. This approach made it possible
to use the findings, found in the translation phase, to
adjust the English version at the same time.

Prior to beginning the translation work, our team
discussed the steps from the two guidelines that would
provide the most robust translation. For instance, the
WHO guideline recommends one forward translation,
whereas the ISPOR guideline recommends two indepen-
dent forward translations followed by reconciliation and
harmonization meeting to achieve agreement. We
followed the ISPOR guidelines for forward translations
given they were more rigorous. Furthermore, the WHO
guideline suggests an expert panel meeting as part of
the translation process, which we included since it was
considered to be a useful step to reduce unnecessary
medical jargon and enhance the comprehensibility of
the final versions [25, 26].

We followed a robust methodology reflecting the
principles of good practice for translation of PROMs
using a combination of the ISPOR and WHO guidelines
[25, 26]. An additional strength of our study was that
the cognitive debriefing interviews included a large

sample of patients. The ISPOR guidelines recommend
5 to 8 cognitive interviews, while the WHO guidelines
recommend a minimum of 10 [25, 26]. We performed
38 (22 in Denmark and 16 in the Netherlands) cognitive
debriefing interviews to ensure that patients with a va-
riety of chronic wound types provided feedback on the
scales. Feedback from patients was crucial to improve
the readability and comprehensibility of the Danish and
Dutch versions of the WOUND-Q.

Our study has some limitations. First, patients in the
cognitive debriefing interviews tended to have chronic
wounds located on their feet and toes, with only a few
participants with wounds on other parts of the body.
However, our sample represented the natural distribution
of our chronic wound patient population in both
Denmark and the Netherlands. Second, there was a dif-
ference in the number of cognitive debriefing interviews
performed in round 1 and round 2 between the Danish
and Dutch group. Despite the smaller Dutch sample
group, no new issues with comprehensibility were
expressed by the Dutch patients.

Conclusions

Our team performed a linguistic validation and cultural
adaptation of the WOUND-Q into Danish and Dutch
and tested its comprehensibility and cultural relevance
in a group of chronic wound patients in both countries.
The ISPOR and WHO guidelines provided a rigorous
framework for translation and led to a conceptual, rather
than literal translation of the original WOUND-Q. Our
findings helped to identify items that were difficult to
translate and therefore dropped from original source
PROM prior to field-testing. The described method of
linguistic validation and cultural adaptation can be rec-
ommended for future translations of the WOUND-Q and
other PROMs.
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Table 5 Overview of WOUND-Q scales

Response option # items

Outcome scales

Wound assessment Frequency 17

Wound drainage Frequency 10

Wound smell Frequency 9

Sleep interference Frequency 8

Psychological function Frequency 17

Quality of life Frequency 13

Social function Agree/disagree 11

Work impact Agree/disagree 10

Wound acceptance Agree/disagree 8

Experience scales

Information Satisfaction 19

Home care Agree/disagree 21

Wound team Agree/disagree 28

Office staff at the wound clinic Agree/disagree 14

Wound clinic Agree/disagree 13

Wound dressing Satisfaction 9

Vacuum pump device Satisfaction 15
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