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Background: Lower extremity trauma can have a significant impact on a patient’s 
quality of life. The LIMB-Q is a recently developed and validated patient-reported 
outcome measure that assesses patient-specific outcomes and experience of health 
care. The aim of this study was to translate and linguistically validate the LIMB-Q 
from English to German.
Methods: The translation was performed by combining World Health Organization 
and Professional Society for Health Economics and Outcomes Research guide-
lines. The process consisted of forward translations, a backward translation, expert 
panel meetings, cognitive debriefing interviews with patients, and several rounds 
of discussion and reconciliation with the creators of LIMB-Q. The goal was to 
obtain a culturally and conceptually accurate translation of LIMB-Q into German 
for use in Switzerland.
Results: From the two forward translations, there was one primary discrepancy 
between the two translators that was discussed to determine the most conceptu-
ally accurate translation. From the backward translations, there were 63 items that 
required discussion and re-translation. Nine patients participated in the cognitive 
debriefing interviews, which led to three items being modified. The translation 
process led to a linguistically validated and conceptually equivalent German ver-
sion of the LIMB-Q.
Conclusions: The German (Switzerland) version of LIMB-Q is now available. This 
will offer a valuable tool for lower extremity trauma research and clinical care in 
German-speaking populations. (Plast Reconstr Surg Glob Open 2024; 12:e6001; doi: 
10.1097/GOX.0000000000006001; Published online 19 July 2024.)
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INTRODUCTION
Lower extremity traumatic injuries can have a signifi-

cant impact on patients. These injuries are complex and 
can impact patients’ quality of life and well-being in vari-
ous ways.1,2 Treatment is dependent on the injury, but it 
often includes tissue debridement; fracture reduction 

and fixation; and, in severe injuries, soft tissue reconstruc-
tion with a flap or amputation of the limb.3,4 Given the 
significant impact of lower extremity traumatic injuries on 
patients’ lives, it becomes imperative to fully understand 
and integrate the patient perspective into care. This need 
is particularly acute in German-speaking regions because 
there is a growing emphasis on integrating patient-
reported outcome measures (PROMs) into their health-
care systems.5–11

PROMs are becoming an essential component of 
patient-centered care. They ensure that the patient’s per-
spective is not only captured but also valued and consid-
ered integral to the treatment process. Generic PROMs 
(eg, SF-36 or EQ-5D) are designed to capture the gen-
eral quality of life and satisfaction outcomes that can be 
compared across disease groups, such as comparing the 
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quality of life between patients with diabetes and lung 
disease.11–14 Alternatively, condition- or disease-specific 
PROMs capture outcomes that are determined to be rel-
evant to a specific population of patients. Disease-specific 
PROMs have content validity; that is, they have been devel-
oped specifically to ensure that they measure outcomes 
relevant to a specific patient population in a comprehen-
sive manner.15,16 The use of specific PROMs ensures that 
the data collected is reflective of issues and concepts that 
are important to patients with a given disease or injury 
pattern.

To meet this need for lower extremity trauma 
patients, the LIMB-Q was developed.8,9,17,18 Conceived 
and validated following international standards for 
PROM development, the LIMB-Q is available for adult 
patients presenting with injuries distal to the mid-
femur requiring fracture surgery, soft tissue reconstruc-
tion with a flap, and/or amputation.2,19,20 Details of the 
LIMB-Q development and validation are published else-
where but briefly summarized here.21 Qualitative inter-
views were performed with 33 lower extremity trauma 
patients, which informed the development of the pre-
liminary scales. Cognitive debriefing interviews were 
then performed with 12 patients, and expert opinion 
was obtained from 43 experts, which allowed for fur-
ther refinement of the LIMB-Q. Finally, an international 
field test recruited 713 patients, leading to the finalized 
LIMB-Q with 164 items across 16 independently func-
tioning scales. To date, the LIMB-Q is the only PROM 
that has been thoroughly developed to address the 
entire spectrum of care for patients with lower extremity 
trauma, including those who have undergone amputa-
tion or soft tissue reconstruction.4

The aim of this study was to translate and linguistically 
validate the LIMB-Q into German, adhering to interna-
tional standards for PROM translations. Having reliable 

and valid instrument for assessing the outcomes and expe-
riences of German-speaking patients with traumatic lower 
limb injuries is vital for enhancing care quality and guid-
ing future treatment strategies.

METHODS
We used the World Health Organization (WHO) 

and the Professional Society for Health Economics and 
Outcomes Research (ISPOR) guidelines to conduct this 
translation.20,22 This study was approved by the Kantonal 
Ethics Committee of Zurich, Switzerland (BASEC No. 
2022-00232). Figure 1 depicts our translation process.

Forward Translation
Two academic translators performed independent for-

ward translations of the field-test version of the LIMB-Q 
scales. Both translators were native German speakers and 
fluent in English. At an expert panel meeting, the two 
translations were compared, and discrepancies were dis-
cussed and resolved. The two translations were reconciled 
into one translation. The final forward translation pro-
duced was the German LIMB-Q version 1.0.

Takeaways
Question: We aimed to translate the LIMB-Q (a lower 
extremity trauma patient-reported outcome mea-
sure) into German, using International Society for 
Pharmacoeconomics and Outcomes Research (ISPOR) 
best-practice guidelines.

Findings: The LIMB-Q was successfully translated into 
German.

Meaning: The German version of LIMB-Q is now available 
as a tool for lower extremity trauma research and clinical 
care.

Fig. 1. a figure that shows our translation process.
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Backward Translations
A translator bilingual in German and English per-

formed the backward translation of German LIMB-Q ver-
sion 1.0. This backward translation was compared with 
the English version of LIMB-Q. At an expert panel meet-
ing, all discrepancies were noted and discussed with the 
LIMB-Q developers. Following the meeting, items were 
re-translated and discussed until a consensus was reached, 
leading to the German LIMB-Q version 2.0.

Cognitive Debriefing Interviews
Cognitive debriefing interviews with patients were 

performed to assess the relevancy and clarity of the trans-
lated LIMB-Q. Nine patients with various lower extremity 
injuries were recruited to participate. Each patient com-
pleted all appropriate scales of the LIMB-Q. This pro-
cess involved face-to-face interviews. The patients were 
methodically guided to answer all LIMB-Q items, and to 
identify any items that were challenging to understand. 
For any items deemed difficult, patients were encour-
aged to propose alternative wordings for the question or 
make improvement suggestions. Any difficulties encoun-
tered and solutions proposed were recorded in an Excel 
spreadsheet. Consistency was maintained throughout the 
process, with all interviews conducted in the same manner 
and by the same individual. Findings were discussed with 
LIMB-Q developers at an expert panel meeting, and dis-
cussion continued until satisfactory results were achieved, 
leading to the German LIMB-Q version 3.0.

RESULTS
Forward and backward translations were conducted 

from January 1, 2021 to March 17, 2021, followed by cog-
nitive debriefing interviews and several rounds of discus-
sion for reconciliation. Subsequently, a final version of the 
German (Switzerland) LIMB-Q was produced.

Forward Translation
The primary discrepancy was the terminology for the 

term “lower limb.” The first translator used the German 
phrase for “lower limb” (Gliedmaße), whereas the sec-
ond used the German phrase for “lower extremity” 
(Extremität). After discussions, the term “Gliedmaße” was 
selected because it was determined to be more colloqui-
ally used than the term “Extremität” to describe the lower 
limb.

Backward Translations
A comparison of the back translation of the German 

version and the original English version highlighted 63 
items that differed, required discussion, and resulted in 
alterations. These differences could be categorized into 
three types: rewording from a yes/no item to work with 
the response options (n = 30), rewording for meaning 
and cultural accuracy (n = 30), rewording to include parts 
that were missing after the back-translation (n = 6). (See 
table, Supplemental Digital Content 1, which displays a 
table that shows the variations in the forward translation, 
backward translation, and the cognitive debriefing inter-
views. http://links.lww.com/PRSGO/D361.)

There were several instances of items needing to be 
reworded from a yes/no question into statements. Most 
of these items occurred in the “Sexual Function” and 
“Work Function” scales. The structure of the scale was 
an overarching stem that asked how strongly the respon-
dents agreed with the following statements, four response 
options (“definitely disagree,” “somewhat disagree,” 
“somewhat agree,” “definitely agree”), and a list of state-
ments. The German LIMB-Q 1.0 had translated a state-
ment into a yes/no question. For example, “Had to reduce 
the amount of work you do in a day” was translated into 
“Did you have to reduce the amount of work you do in one 
day?” All items that were yes/no questions were reworded 
into statements that allowed respondents to agree or dis-
agree on a scale, consistent with the original LIMB-Q.

All the rewording discrepancies were resolved through 
discussion to ensure cultural accuracy. For example, 
changes included re-translations of “insecure” to “self- 
conscious,” “bothering” to “interfering,” and “treatment” 
to “care.” Instances of the German LIMB-Q 1.0 missing 
parts of the backtranslation were resolved by adding the 
missing adjective or adverb. There was one instance of 
a cultural difference in translation. “Exercise” was back-
translated into “sport activities.” Discussion centered on 
the fact that there did not seem to be a German word for 
“exercise” and the German word “sport” should be avoided 
to ensure the right conceptual translation. Ultimately, the 
statement was rephrased to “physical activity” after discus-
sion during the expert panel meeting. Following this, the 
German LIMB-Q version 2.0 was produced.

Cognitive Debriefing Interviews
A varied sample of nine patients participated in the 

cognitive debriefing interviews (Table 1). There were 
three translations that were revised to enhance clarity. For 

Table 1. Patient Demographics
 n 

Gender  
  Male 5
  Female 4
Age, y, mean (range) 49.1 (34–71)
Type of injury  
  Fracture 3
  Infection 2
  Burn 2
  Chronic ulcer 1
  Other 1
Location of injury  
  Foot 4
  Leg 3
  Foot and leg 1
  Not specified 1
Laterality  
  Unilateral 7
  Bilateral 2
Treatment outcomes  
  Free flap 6
  Amputation 2
  Not specified 2

http://links.lww.com/PRSGO/D361
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example, in a response option, patients found it difficult 
to distinguish between “ein bisschen,” which was used as 
a translation for “a little,” and “massig,” which was used as 
a translation for “moderate.” “Ein bisschen” was changed 
to “eher” to better reflect the gradient of choices used 
to describe difficulty with quality-of-life task. Following 
the cognitive interviews and reconciliation, the German 
LIMB-Q version 3.0 was produced. Minor grammatical 
mistakes, spelling, and punctuation were corrected.

DISCUSSION
In this study, we translated the LIMB-Q, a new PROM, 

from English to German according to WHO and ISPOR 
guidelines.22–24 Our process involved several rounds of 
translation, patient interviews, and expert panel meet-
ings. Feedback from the LIMB-Q development team and 
native German speakers ensured a culturally sensitive and 
accurate adaptation of the LIMB-Q. The final German 
(Switzerland) LIMB-Q consists of 16 scales with 164 items, 
consistent with the English (United States) version.

Conceptual and cultural accuracy was ensured through 
adherence to WHO and ISPOR guidelines. WHO guide-
lines encourage conceptual translation over literal transla-
tion and emphasize the utility of expert panels to resolve 
discrepancies and of cognitive debriefing interviews to 
include the patients’ perspectives. For example, during 
the backward translation process, there were 30 items that 
required discussion and rewording. Although many of 
these changes were a one-word change, this fine-tuning 
was critical to ensure cultural accuracy and a conceptual 
translation. In addition, ISPOR guidelines outlined spe-
cific recommendations for the translation process, includ-
ing having two independent forward translations and 
having five to eight patients participate in the cognitive 
debriefing interviews. These guidelines have been suc-
cessfully used in the Danish translation of LIMB-Q and in 
translations of other PROMs.4,20,25

The Danish version of the LIMB-Q was successfully 
translated through a similar rigorous process.22 The Danish 
LIMB-Q was validated through a forward translation, back-
ward translation, an expert panel meeting, two rounds of 
cognitive interviews, and harmonization. Conceptual and 
cultural accuracy were heavily emphasized throughout the 
whole process. For example, during the forward transla-
tion, performed by a professional translator and a clini-
cian, the primary discrepancy was the translation of the 
term “lower limb.” As the term “lower limb” does not exist 
in the Danish language, the clinician used “lower extrem-
ity,” whereas the professional translator used “lower leg.” 
The developers decided to add examples [eg, “leg (eg, 
foot, ankle, lower leg, knee, thigh)”] to clarify the term. 
In addition, following the cognitive debriefing interviews, 
several items were removed for problematic translations. 
Ultimately, Danish patients found the final version of the 
Danish LIMB-Q to be relevant to them. In addition to 
German and Danish, the LIMB-Q has been translated into 
Dutch, and additional language translations are ongoing.

Like the Danish LIMB-Q, the German LIMB-Q will 
serve as an important adjunct of care for German speak-
ers. There are around 130 million people who speak 

German as their native language, and it is the official 
language of Germany, Austria, Belgium, Luxembourg, 
Switzerland, and Liechtenstein.26 Across these countries, 
there is a growing trend toward integrating PROMs into 
clinical assessments to improve the quality and efficiency 
of their healthcare systems.10,11 The relevance of a lower 
extremity PROM is even more pronounced due to the ris-
ing incidence of lower extremity fractures in Germany.10 
Certain types of fractures, such as distal femur frac-
tures, have seen increases as much as 30% over a 10-year 
period.10 Furthermore, Switzerland, which has one of 
the longest life expectancies in the world and the high-
est health expenditure per capita, stands uniquely posi-
tioned to benefit from a lower extremity PROM.27 This 
tool will offer a deeper understanding of the quality of 
lives of patients who have experienced lower extremity 
injuries, contributing to healthcare advancements in sev-
eral European countries.

There are limitations to this study. The panel discussions 
and cognitive debriefing sessions were not recorded, limiting 
our ability to precisely analyze the decision-making process 
behind changes in the translations. However, notetakers were 
used in each step of the process. Findings were recorded in 
a spreadsheet during these sessions and were easy to refer-
ence. We conducted only one round of cognitive debriefing 
interviews, potentially limiting the representation of patients 
who may be affected by lower extremity trauma. However, 
we interviewed nine patients, which exceeds the ISPOR rec-
ommendation of interviewing a minimum of five patients.22 
The nine patients interviewed represented a diverse range 
of injury causes and locations, and we reached a point of 
content saturation where no additional translation concerns 
were detected.

Finally, the purpose of this study was to ensure a cul-
turally relevant and accurate PROM for German speakers, 
which meant we could only edit or remove existing scales. 
The LIMB-Q was field-tested in an international cohort of 
patients from over 20 countries, optimizing its relevance 
to German-speaking patients.1 However, because the 
scales were developed in the United States and Canada, 
there could be additional metrics that would be more rel-
evant or culturally specific to German speakers that are 
not included in the current set of scales.

CONCLUSIONS
The LIMB-Q is now available in German for use in 

research and clinical care (QPortfolio.org). It is avail-
able upon request, subject to completion of a licensing 
agreement. The German (Switzerland) LIMB-Q was cre-
ated through adherence to WHO and ISPOR guidelines 
to ensure it was conceptually and culturally accurate. The 
LIMB-Q may be used to capture outcomes related to qual-
ity of life and satisfaction in German-speaking patients 
with lower extremity injuries below the mid-femur.
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