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Development and validation of a patient knowledge questionnaire for 
rheumatoid arthritis (PKQ-RA-11) in Danish and German
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Objective: Patient education is a cornerstone of rheumatology care, enabling patients to effectively and safely manage 
their condition. Standardized patient knowledge assessments are essential for benchmarking care quality and tailoring 
education to individual needs. This study aimed to develop and validate Danish and German versions of a patient 
knowledge questionnaire (PKQ) for rheumatoid arthritis (RA).

Method: Danish and German adaptations from the English version involved a forward-and-backward translation 
process. Face validity was assessed with patients with RA in Denmark and Germany. Subsequently, the generated 
PKQ-RA-11 versions were tested in Danish and German RA patients.

Results: The face-validity assessment included 20 patients (10 Danish, 10 German). Adjustments in the Danish 
version included rephrasing options and aligning with digital patient education content. The German version followed 
the refined Danish version with necessary cultural adjustments. PKQ-RA-11 comprises 11 multiple-choice questions 
with a scoring system to minimize guessing. The final PKQ-RA-11 was completed by 175 Danish and 174 German 
patients; mean completion time was 7.5 and 7.4 minutes, respectively. Mean ± sd baseline PKQ-RA-11 scores were 
7.9 ± 1.6 for Danish and 6.2 ± 2.5 for German participants. Longitudinal data from Denmark indicated an increase in 
knowledge scores following patient education, shown by a mean score of 8.6 ± 1.5, demonstrating the tool’s 
responsiveness to changes in patient understanding of RA.

Conclusion: PKQ-RA-11 is a standardized tool for assessing disease-related knowledge in individuals with RA. It can 
be used to provide objective and transparent measures of patient understanding in educational programmes, clinical 
practice, or research. 

Patient education in inflammatory arthritis can be defined 
as ‘a planned interactive learning process designed to 
support and enable people to manage their life with 
inflammatory arthritis and optimize their health and well- 
being’ (1). Recommendations for effective patient educa
tion in inflammatory arthritis emphasize the evaluation of 
outcomes aligned with programme objectives (1), such as 

participants’ knowledge following an intervention (2). 
While knowledge of the disease and medical treatments 
alone may not guarantee appropriate actions or coping 
responses (3, 4), it is generally considered a foundational 
step towards behavioural changes and self-management. 
Therefore, knowledge scores can serve as valuable indi
cators of a patient’s comprehension of the disease and its 
medical treatments (2, 5).

Telehealth and digital patient education programmes 
supporting self-management have increasingly become 
more common in rheumatology (6). In both Denmark (7) 
and Germany (8), these interventions, which measure 
patient knowledge as an outcome following self- 
management support, are being actively explored. In the 
context of patient education, we define patient knowledge 
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as the information and understanding that patients have 
about their condition, treatment options, and self-care 
practices. We acknowledge that experiential knowledge 
is also valid, especially in supporting self-management (9) 
however, that construct is not something that can be stan
dardized and measured in a questionnaire.

A few questionnaires exist for measuring knowledge 
of rheumatoid arthritis (RA), including the Hill Patient 
Knowledge Questionnaire (PKQ) (5), the Arthritis 
Community Research and Evaluation Unit (ACREU) 
RA Knowledge Questionnaire (10), and the PKQ spe
cifically designed for patients with early RA (2). All of 
these instruments have undergone validation to evaluate 
patients’ knowledge of RA. In addition, the PKQ has 
been modified and adapted in English and Spanish for 
the assessment of multimedia patient education tools for 
RA patients (11). The current study aimed to translate 
and adapt the original English version of the PKQ (5) 
and its modified versions (2, 11), and validate it in 
a Danish and German context.

Method

Design

This research adheres to established standards for asses
sing validity evidence, following the COSMIN taxon
omy (12, 13). We focused on specific aspects of the 
validation process: namely, establishing content valid
ity, including face validity of the instrument in both 
Denmark and Germany, and testing its responsiveness 
in the Danish sample.

The first section of this study outlines the translation 
and content validation process of the PKQ into Danish 
and German. Modifications to the existing PKQ instru
ments were required to ensure alignment with current 
practice, treatment guidelines, and language conventions 

specific to Denmark and Germany. In addition, specific 
adjustments were made to the Danish version to align 
with the content of a digital patient education self- 
management programme, wherein the PKQ served as 
an outcome measure (7). The second part of this process 
focused on refining the scoring system following the 
testing of the PKQ-RA-11 in two samples, including 
incident RA patients in Denmark and prevalent RA 
patients in Germany. The overarching development and 
adaptation of the PKQ are illustrated in Figure 1.

Part I: Translation and content validation

Setting and patients. The study took place between 
November 2020 and April 2023 in an outpatient 
rheumatology clinic at Aarhus University Hospital, 
Denmark, and between June and December 2022 in an 
outpatient rheumatology clinic at Erlangen University 
Hospital, Germany. Inclusion criteria for establishing 
the content validity were a diagnosis of RA according 
to the American College of Rheumatology/European 
Alliance of Associations for Rheumatology 2010 (ACR/ 
EULAR 2010) criteria (14), age >18 years, and the 
ability to speak, read, and understand Danish or 
German. Ten patients were included in each clinic in 
connection with a visit to the outpatient clinic. 
Participants were selected among patients attending the 
outpatient clinic over 2 weeks in September 2020 
(Danish sample) and June 2022 (German sample). 
A purposive selection strategy (15) was used to achieve 
demographic variety among participants, i.e. we aimed to 
achieve diversity by including participants from both 
genders with various ages and disease duration.

The PKQ instrument. The PKQ was developed to 
assess knowledge in patients with RA following 

PKQ by Hill et al.,1991
16 questions
 Score:0 - 30

PKQ by Hennel et al.,2004
12 questions
 Score:0 - 12

Lopez et al.,2018
Modified the PKQ to
multimedia patient

education tools
12 questions
Score:0 - 12

Knudsen et al.,2024
11 questions
Score:0 - 11

Based on Hill’s PKQ and the 
modified version by Lopez
et al.,we have modified
and adapted the
questionnaire further in
Danish and German.

Figure 1. Part I: Translation and face-validity 
assessment. PKQ, Patient Knowledge Question
naire.
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patient education (2, 5). The different versions of the 
PKQ consist of multiple-choice questions covering 
disease aetiology, signs and symptoms, drug therapy 
and monitoring, joint protection, and exercise and 
energy conversation (2, 5, 11). The original PKQ has 
16 questions and the scores range from 0 to 30, 
corresponding to the sum of possible correct options 
in each question (5). Higher scores indicate a higher 
level of knowledge. In the later versions, scores range 
from 0 to 12, corresponding to the sum of possible 
correct questions in total (2, 11).

Translation. The translation of the PKQ was based on 
methods of the International Quality of Life Assessment 
(IQOLA), and implies forward-and-backward 
translations (16, 17).

The adaptation of the PKQ to a Danish and German 
version, the 11-item Patient Knowledge Questionnaire 
for Rheumatoid Arthritis (PKQ-RA-11), comprised the 
following steps: (i) Selection of questions for translation 
and adaptation to the content of our patient education 
programmes; (ii) translation of the PKQ from English to 
Danish/German by two independent translators with 
proficiency in translation within healthcare services; 
(iii) synthesizing the translations, to achieve coherence; 
(iv) assessing the face validity of this version in patients 
with RA and establishing its feasibility; and (v) back- 
translation of the consensus version by two other inde
pendent translators with proficiency in translation 

within healthcare services. To ensure that the intended 
meaning of the PKQ was retained and that changes and 
additions of options were operational and meaningful, 
modifications and adaptations were discussed with the 
person responsible for the questionnaire permission of 
the original PKQ (MN). Figure 2 illustrates the transla
tion and validation process.

Content validity. Assessment of the face validity was 
based on the principles of cognitive interviewing, which is 
a method ‘for identifying and correcting problems with 
survey questions’ (18). Methodologically, the practice of 
cognitive interviewing falls into two general techniques: 
‘think aloud’ and verbal probing following intensive 
interviewing (18, 19). Through the ‘think aloud’ 
technique, informant-initiated rather than interviewer- 
initiated data are promoted, as the technique allows 
examination of the informant’s perceptions with minimal 
interference from the interviewer (18). In our study, this 
technique was used, for example, by asking the participants: 
‘What comes into your mind when you read this?’, ‘What 
did you notice when answering this question?’, or ‘Did you 
find it easy or difficult to answer this question?’ (19). Thus, 
participants were asked to go through the questionnaire 
while thinking aloud and commenting on questions and 
options along the way. They were asked to comment on 
their understanding of the introduction section of the 
questionnaire, items, and response options, including 
phrasing, relevance of items, and suggestions for 

Selection of
questions for
translation
based on

existing PKQs

Face validity
test among
20 patients

Comment and
approval from 

the person
responsible

for the 
original PKQ

Back
translation

from
Danish/German
into English by 

two
independent
translators

Comment and
approval from

the person
responsible for

the original 
PKQ

Final Danish,
German and

English
version

First Danish
and

German
consensus

version

Second
Danish and

German
consensus

version

English
consensus

version
Adjustments

Translation
from English
into Danish
and German

by two
independent
translators

Figure 2. Content validation: assessing face validity. PKQ, Patient Knowledge Questionnaire.
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improvements to make the questionnaire easy to 
understand. In Denmark, a study nurse, and in Germany, 
a rheumatologist, conducted the face-validity evaluation by 
providing instructions to patients and observing and noting 
their behaviour during the completion of the questionnaire. 
This involved documenting details such as time spent, any 
hesitations, and expressions of confusion.

Part II: Testing of the final PKQ-RA-11

Setting and patients. The final PKQ-RA-11 was tested 
in a larger sample of participants in a Danish and 
German context to evaluate differences between the 
two cohorts. This included evaluating how accurately 
they identified the correct answers and the challenges 
that they faced with the questions. This also included 
testing its responsiveness based on longitudinal PKQ- 
RA-11 data from the Danish cohort of incident RA 
patients. These patients, from five rheumatology 
outpatient clinics, participated in a randomized 
controlled trial that tested the effectiveness of 
digital patient education in improving self- 
management (7), using the initial scoring system 
from the original instruments. Subsequently, the 
PKQ-RA-11 was piloted in consecutive RA patients 
in a German university hospital outpatient clinic. The 
final scoring system was refined to accommodate 
missing responses, additional answers, and other 
potential scenarios. This ensured the accuracy and 
reliability of the scoring.

Results

Participants

The translation and assessment of face validity included 
20 participants: 10 in the Danish sample and 10 in the 
German sample. Quantitative validation was conducted 
in two large samples: 175 participants from Denmark 
and 174 participants from Germany. Participant charac
teristics are summarized in Table 1.  

Translation and content validation

Danish version. The forward translation from English to 
Danish showed that some linguistic adjustments were 
needed to establish the face validity. In particular, the 
phrasing of options did not appear fluent as the choice of 
words seemed inconsistent regarding grammar. Hence, the 
use of action words such as ‘can’, ‘will’, ‘may’, or 
combination words such as ‘you’ or ‘it’ were either 
inconsistent or absent in several cases. Thus, for the 
Danish translation to become idiomatic, rephrasing and 
achieving a common trend in the tone was necessary. This 
process was carried out while synthesizing the translations 
to the first Danish consensus version. Subsequently, 
evaluation of face validity was conducted by a study 
nurse trained and guided by AdT, an experienced scientist 
in questionnaire research. The mean time taken to complete 
the questionnaire was 7.5 min [range 4.5–13 min].

The PKQ intends to reflect the respondents’ general 
knowledge about RA disease and treatment, and this is 
emphasized in the introduction section of the questionnaire. 
However, participants often based their answers on their 
own previous experiences instead. Therefore, this was 
further clarified in the introduction section (Appendix 1).

All participants expressed confusion about items 10 
and 12 (Appendix 1), as they found the wording 
unclear or ambiguous. Furthermore, several partici
pants found it challenging to answer item 12 (‘suita
ble activities to choose in a busy day marked by 
fatigue’). Participants expressed that this was particu
larly difficult to answer without drawing on their own 
experience, and they did not see one option as more 
correct than another. Thus, as predefined options 
seemed pointless, item 12 was removed from the 
questionnaire. Other observations from participants 
pointed towards minor adjustments in the choice of 
words, and adaptations were made to reflect the con
tents of the digital patient education programme and 
current guidelines.

Table 1. Participants’ characteristics.

Face validity assessment
Danish sample 

(N = 10)
German sample 

(N = 10)

Age (years), mean [range] 58 [24–84] 46.5 [32–65]
Female sex, n (%) 6 (60) 7 (70.0)
Disease duration (years), mean [range] 10 [1–42] n/a

Testing of final PKQ-RA-11 (N = 175) (N = 174)

Age (years), mean ± sd 57.6 ± 14.1 59.9 ± 13.3
Female sex, n (%) 111 (61.3) 125 (71.8)
Disease duration* (days/years), mean ± sd 15.4 [18.7] days 9.6 [9.4] years

PKQ-RA-11,11-item Patient Knowledge Questionnaire for Rheumatoid Arthritis. 
*The Danish sample comprised incident cases, whereas the German sample included pre
valent cases. 
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Regarding items about medical treatment, we chose 
to replace ‘DMARDs’ (disease-modifying anti- 
rheumatic drugs) with ‘methotrexate’ and to remove 
‘NSAIDs’ (non-steroidal anti-inflammatory drugs), as 
these abbreviations and terms are not necessarily 
known among Danish patients. All adjustments were 
made following discussion by the research group.

German version. After the improvements to the PKQ 
had been implemented in the Danish version, the German 
translation and validation process followed. Therefore, 
the German translation was derived from the English 
consensus version that was developed during the 
Danish translation and face-validity evaluation.

The translation from English to German also showed that 
some adjustments were needed before the face-validity 
evaluation. ‘Fatigue’ was changed to ‘tired’ and ‘(corti
sone)’ was added after glucocorticoids. ‘Infection count’ 
in question 4 was changed to ‘inflammation marker’. The 
‘decrease’ in liver count was changed to ‘increase’ and 
‘headache’ was changed to ‘malaise’ in question 7. To aid 
in answering question 10, ‘most strongly’ was added to the 
two reasons. The mean time used to complete the ques
tionnaire was 7.4 min [range 5–15 min].

An overview of changes in the PKQ in the Danish and 
German versions is presented in English in Appendix 1.

Final PKQ-RA-11 (Danish and German)

Regarding response structure, we decided to decrease the 
chance of purely guessing the correct answer by assign
ing items with one correct answer six possible options 
(including ‘don’t know’), questions with two correct 
answers eight possible options, and so forth. By doing 
so, we reduced the chance of guessing correctly to 20%.

This modified version is named the PKQ-RA-11. 
This questionnaire consists of 11 multiple-choice ques
tions covering disease aetiology, signs and symptoms, 
medical treatment, monitoring, and prevention. In this 
modified version, each question has one, two, or three 
correct options, and the total score ranges from 0 to 11; 
higher scores indicate a higher level of knowledge. The 
scoring system is inspired by the modified PKQ by 
Lopez-Olivo et al. (20), but has been significantly 
adjusted to address different scenarios where patients 
select too few or too many statements. The final scoring 
system is presented in Appendix 2.

Test results

The mean ± sd Danish and German PKQ-RA-11 baseline 
scores were 7.9 ± 1.6 and 6.2 ± 2.5, respectively. Further
more, longitudinal data on the Danish version demon
strated that the PKQ-RA-11 effectively detected changes 
following both digital and face-to-face patient education 
in the hospital. This was evidenced by an increase in the 

mean score to 8.6 ± 1.5 immediately after patient educa
tion, with this improvement remaining stable across three 
additional assessments over a 12 month period (7).

Table 2 shows the percentages of correctly answered 
PKQ-RA-11 questions for German and Danish partici
pants. In the German test, the statement that RA ‘can 
occur after a viral or bacterial infection’ was the least 
correctly answered, by 19.0%, while the statement that 
‘morning stiffness in the joints is a characteristic symp
tom of RA’ had the highest correct response rate at 
89.7%. In the Danish test, the least correctly answered 
statement was that RA ‘sometimes affects the eyes and 
can cause heart disease’, by 22.3%, whereas the state
ment that untreated RA can cause ‘damage to the joints’ 
had the highest rate at 97.7%. Overall, German patients 
identified true and false statements correctly 55.0% and 
89.9% of the time, respectively, while Danish patients 
scored 69% for true statements and 91% for false ones.  

The PKQ-RA-11 has 23 correct options, and the tests 
showed some discrepancies between the German and 
Danish results. For 15 of the 23 options, the difference 
in correct answers was more than 10%, with the Danish 
cohort generally scoring higher overall. The remaining 
eight options had differences of less than 10%.

Hence, the cohorts differed considerably on several 
statements. For question 2, a higher percentage of Ger
man participants (44.3%) correctly answered that RA 
‘sometimes affects the eyes and can cause heart dis
ease’, compared to 22.3% of the Danish participants. In 
question 3, 90.3% of Danish participants identified fati
gue as a characteristic of RA, versus 67.8% in the Ger
man cohort. For questions about methotrexate 
(questions 6 and 7), correct response rates ranged from 
73.7% to 91.4% among Danish participants, compared 
to 38.5–61.5% for Germans. Similarly, in question 8 
about joint injection, over 80% of Danish participants 
answered correctly, while around 47% of German par
ticipants did. Conversely, German participants were 
more knowledgeable about the effects of influenza vac
cination (question 9). For treatment changes (question 
10), 65.1% and 72.6% of Danish participants answered 
correctly, compared to 51.7% and 44.8% in the German 
cohort. Finally, 84.5% of Danish participants knew to 
contact the clinic if symptoms lasted for more than 
a week, while 67.2% of German participants knew this.

Discussion

This study aimed to develop and validate Danish and 
German versions of the PKQ for individuals with RA. 
The successful adaptation from English versions into 
Danish and German demonstrates the tool’s adaptability 
to different cultural contexts. The updating of the items to 
reflect current management and the response structure to 
prevent the likelihood of guessing ensures that the tool 
remains relevant and valid. The PKQ-RA-11 represents 
the first validated tool for the standardized assessment of 
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Table 2. Percentage of appropriately answered questions on the 11-item Patient Knowledge 
Questionnaire for Rheumatoid Arthritis (PKQ-RA-11) in the prevalent German and incident Danish 
rheumatoid arthritis patient populations.

PKQ ques�ons and op�ons Classifica�on Answered appropriately 
  German (n=174) Danish (n=175) 
1. Please choose three correct statements from the following op�ons: Rheumatoid 
arthri�s… 

 

a. Can be hereditary correct 69.5% 74.9% 
b. Can occur a!er a damage in the joint false 87.4% 90.9% 

c. Can be caused by cold and damp weather false 70.7% 91.4% 
d. Can occur due to reduced kidney func"on false 93.7% 98.9% 
e. Is of unknown cause correct 33.3% 41.7% 
f. Can occur a!er a viral or bacterial infec"on correct 19.0% 30.9% 

g. Can be caused by stress  false 73.0% 93.7% 
h. Can be caused by excessive load of joints and 
muscles* false 71.8% 

- 

i. Don't know insufficient 23.0% 23.4% 
2. Please choose two correct statements from the following op�ons: Rheumatoid 
arthri�s… 

 

a. Only affects the bone false 61.5% 67.4% 
b. Some"mes affects the eyes and can cause heart 
disease correct 44.3% 

22.3% 

c. Is most common among elderly people false 89.1% 69.1% 

d. Affects the memory false 93.7% 98.3% 

e. Can cause diabetes false 97.1% 97.7% 

f. Is a chronic disease correct 74.7% 86.9% 

g. Can be cured  false 95.4% 96.6% 

h. Don't know insufficient 16.1% 18.9% 

3. Choose two characteris�cs of rheumatoid arthri�s:   
 

a. Morning s"ffness in the joints  correct 89.7% 96.0% 

b. Overweight false 95.4% 97.1% 

c. Hair loss false 93.7% 99.4% 

d. High blood pressure false 91.4% 98.9% 

e. Fa"gue correct 67.8% 90.3% 

f. Rash false 97.7% 98.9% 
g. Cons"pa"on false 98.9% 99.4% 
h. Don't know insufficient 7.5% 5.7% 

4. Choose one blood test. which can be used to determine how ac�ve the arthri�s is:  

a. Cholesterol level false 97.7% 100%  
b. C-reac"ve protein (CRP. infec"on count)  correct 75.9% 75.7% 
c. Vitamin D status false 97.1% 96.5% 
d. Liver count false 94.8% 95.9% 
e. Blood sugar  false 98.3% 98.8% 
f. Don't know insufficient 20.1% 15.6%

5. Choose two correct statements: If untreated. rheumatoid arthri�s can lead to…
a. Problems keeping your balance false 81.0% 62.9%
b. Damage to the joints correct 87.9% 97.7%
c. Persistent headache false 94.8% 96.6%
d. Eye. blood vessel. and heart disease correct 42.0% 34.9%
e. The symptoms disappearing by themselves a!er a 
while false 97.7%

96.6%

f. Stronger bones false 97.7% 100%
g. Persistent cons"pa"on false 98.9% 99.4%
h. Don't know insufficient 11.5% -

(Continued )
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Table2. (Continued). 

6. Choose three correct statements about Methotrexate:
a. It must be taken together with folic acid false 37.4% 69.7%
b. It can slow down the progression of the disease correct 61.5% 77.7%
c. It can take many weeks. before it starts showing 
effect correct 38.5%

73.7%

d. It should be taken daily false 89.7% 97.7%
e. It can be taken in case of severe infec"ons. 
requiring treatment (e.g. pneumonia. dental abscess 
etc.) false 97.7%

100%

f. It should only be taken for severe pain false 96.6% 100%
g. It should be taken once a week correct 55.7% 91.4%
h. It should be taken on an empty stomach false 98.3% 97.1%
i. Don't know insufficient 16.7% 6.9%

7. Choose three common side-effects of Methotrexate:
a. Cons"pa"on false 93.1% 88.0%
b. Slightly decrease of liver count correct 56.3% 77.7%
c. Nausea correct 39.1% 85.7%
d. Headache correct 31.0% 30.3%
e. Dry mouth false 70.7% 66.3%
f. Loss of the sense of taste false 96.0% 98.3%
g. High blood pressure false 86.8% 93.7%
h. Depression false 93.7% 96.0%
i. Don't know insufficient 33.3% 30.9%

8. Choose two correct statements about injec"on of glucocor"coids in the joints:
a. Can cause shivering false 98.3% 98.9%
b. It has a local effect in the joint correct 46.6% 82.3%
c. Can be given regularly once a month false 96.0% 96.6%
d. Is always the right choice for pain false 91.4% 96.0%
e. Is fast-ac"ng correct 47.1% 85.7%
f. Causes hair loss false 90.8% 100%
g. Causes damage to the joint false 87.9% 99.4%
h. Don't know insufficient 31.0% 16%

9. Choose two correct statements about vaccina"on against influenza:  

a. It is necessary false 76.4% 88.0% 
b. Causes influenza symptoms  false 93.7% 72.0% 
c. It can prevent infec"ons correct 52.3% 32.6% 
d. Should be given once a year  correct 69.0% 72.0% 
e. Can be given at all "mes of the year  false 94.8% 94.3% 
f. Can aggravate rheumatoid arthri"s false 98.3% 95.4% 
g. Lowers the risk of damage to the joints false 98.3% 98.3% 
h. Don't know insufficient 18.4% 30.9% 

10. Choose two reasons for changing the treatment for rheumatoid arthri"s:  

a. The current treatment is not sufficiently effec"ve correct 51.7% 72.6% 
b. You have received the current treatment for over 5 
years false 88.5% 

99.4% 

c. The current treatment has side-effects  correct 44.8% 65.1% 
d. The rheumatoid arthri"s is dormant false 88.5% 86.3% 
e. Blood tests are normal  false 90.8% 92.0% 
f. You have developed osteoporosis false 94.3% 91.4% 
g. Don't know insufficient 28.2% 22.9% 
11. Choose one correct statement that fits with how you should react if you have pain and swelling of one 

or more joints: 
a. You should contact the clinic if the symptoms have
not disappeared a&er a week correct 67.2% 

84.5% 

b. Do everything you had planned to do false 92.5% 97.1% 
c. Take a short rest and do all the things you had 
planned (German) / You must exercise intensely 
(Danish) false 85.1% 

100% 

d. Do essen"als and leave the rest false 98.9% - 
e. Spend the day res"ng in bed false 81.0% 96.5% 
f. Don't know insufficient 0.0% 9.2% 

*These items were not included in the first Danish version: PKQ1, ‘h. Can be caused by 
excessive load of joints and muscles’; PKQ5, ‘h. Don’t know’; and PKQ11, ‘d. Do essentials 
and leave the rest’. 
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disease knowledge among Danish- and German-speaking 
patients with RA. Implementing this questionnaire 
enables the identification of specific knowledge gaps, 
customization of educational materials, and empower
ment of patients to manage their RA more effectively. 
A pragmatically translated version had been used to eval
uate the efficacy of a complex national German education 
programme (21). The validation of the PKQ-RA-11 now 
provides a robust tool for these assessments, enabling 
more precise and meaningful evaluations of patient 
knowledge across both languages and enhancing the qual
ity of patient education programmes.

Hennel et al. (2), who previously revised the PKQ 
following the original version by Hill et al. (5), empha
sized the importance of reducing the complexity of the 
PKQ. However, in our revision, we chose to add more 
options for each question. This decision was made to 
capture the nuances of patient education and document 
what patients learn, as well as to reduce the likelihood of 
random guessing. Nevertheless, this approach may inad
vertently increase the instrument’s complexity by present
ing patients with more options from which to choose. 
Further revision and refinements will be necessary in the 
future to reflect the increase in our understanding of the 
disease processes and new treatments. For example, dur
ing the German face-validity evaluation, patients won
dered why methotrexate was mentioned as the only 
medication. To maintain the relevance of the PKQ-RA 
-11, ongoing updates are essential. As healthcare practices 
and patient education strategies evolve, the questionnaire 
should be periodically reviewed and revised to reflect new 
information and emerging patient needs. Expanding the 
tool’s applicability to other languages and cultural contexts 
will broaden its utility, fostering a more inclusive 
approach to patient education in rheumatology.

The mean ± sd PKQ-RA-11 scores revealed notable 
differences between the Danish (7.9 ± 1.6) and German 
(6.2 ± 2.5) participants. Several factors may contribute 
to this disparity, including variations in the baseline 
knowledge levels, the effectiveness of existing patient 
education programmes, and cultural differences in 
healthcare communication. The Danish version’s align
ment with digital patient education content may have 
positively influenced the Danish participants’ scores, 
highlighting the potential benefits of integrating digital 
resources into patient education. The Danish patients, 
being newly diagnosed, may have been more up to date 
with information regarding RA and methotrexate as the 
primary conventional DMARD anchor drug. In contrast, 
the German patients, with a mean disease duration of 
10 years, were likely to have transitioned to other treat
ments. This underscores the importance of tailoring 
medication-related questions based on disease duration 
and the patient’s current treatment regimen.

The rigorous process of translation and adaptation repre
sent strengths of this study, ensuring that the PKQ-RA-11 is 
culturally relevant and linguistically appropriate for both 
Danish and German RA patients. This study undertook 

a cross-cultural adaptation, and the next steps would be to 
undertake a cross-cultural invariance test to evaluate its 
measurement equivalence across the studied cultures. We 
considered conducting a reliability test, but it was ultimately 
deemed inappropriate and irrelevant since the instrument 
focuses on knowledge. First, among participants with stable 
conditions, which is a prerequisite for a reliability test, 
knowledge is unlikely to change within the short time 
frame of a reliability test. In addition, a general risk with 
reliability tests is that participants may remember their 
previous answers, a concern that is especially pronounced 
when assessing knowledge on a specific topic.

Conclusion

The Danish and German PKQ-RA-11 represents a ready-to 
-use validated disease-specific knowledge questionnaire for 
RA patients. The questionnaire not only facilitates objective 
knowledge assessments but also supports the customization 
of educational programmes, ultimately contributing to bet
ter patient outcomes. Future efforts should focus on expand
ing its reach and continuously refining its content to meet 
the evolving needs of RA patients globally.
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