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Background. Pain is common in Parkinson’s disease (PD) and impairs quality of life. The King’s PD pain questionnaire (KPPQ) is
a standardized, reliable, and valid self-administered questionnaire for screening of pain in PD. We developed a linguistically
validated German version of the KPPQ and applied it to a cohort with fluctuating PD. Methods. The interculturally adapted
German translation was performed according to internationally accepted procedures in coordination with the authors of the
original publication but without further psychometric validation. After final approval by all translators and original authors,
the German version was then tested for feasibility and comprehension in 30 PD patients. After final adaption, the German
KPPQ together with the German quantitative KPPS were applied to an independent cohort of fluctuating PD patients within
the VALIDATE-PD study. Results. The use of the German version of the KPPQ in clinical practice or in the VALIDATE-PD
study revealed no significant problems of understanding. Sufficient datasets were available from 47 patients with motor
fluctuations (24 (51%) males, 23 (49%) females; median (interquartile range (IQR)) age: 65 (58-73) years; median (IQR)
Hoehn and Yahr stage: 2.5 [2-3]). Total pain was reported by 43 (92%) of participants with a median number of 4 (IQR: 2-5)
pain subtypes. We did not observe any associations of total pain frequency, neither with gender nor with other demographic
or clinical parameters. Conclusions. The German version of the KPPQ is recommended as a questionnaire for assessing the
frequency of pain and its subtypes in PD in clinical studies and/or routine care.
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1. Introduction

Pain is a common nonmotor symptom in Parkinson’s dis-
ease (PD), which has received more and more attention dur-
ing recent years, but is still insufficiently understood and
frequently treated in an undifferentiated manner [1–4]. In
PD, various types of pain may be present, such as dystonic,
musculoskeletal, central, and radicular pain, which can accu-
mulate in a single patient, further complicating the manage-
ment of this nonmotor symptom [2–5]. Moreover, the
underlying pathophysiological mechanisms are complex
and include neuropathic, nociceptive, and nociplastic pain
[2–4, 6]. However, detecting the presence of pain in its mul-
tiple modalities is necessary for adequate personalized man-
agement of PD. The absence of validated instruments for
pain in PD either prevented the use of scales in clinical prac-
tice to characterize pain more accurately or led to the use of
instruments that had not been validated. Consequently, the
quantitative rater-/physician-based King’s PD Pain Scale
(KPPS) has been developed at King’s College London [7],
which has been validated and is already available in several
languages including German [8–11]. In order to provide a
patient-completed, easy-to-use, and time-efficient patient-
based pain assessment tool for PD, the King’s Parkinson’s
Disease Pain Questionnaire (KPPQ) was designed in corre-
spondence to the rater-based KPPS [12]. The KPPQ assesses
the frequencies of 14 items covering all major pain subtypes
relevant in PD with a dichotomous outcome measure (“yes/no”
responses by the patient). Previous psychometric validation
studies showed that the KPPQ is a useful, reliable, and valid
screening instrument for pain in PD [9, 12, 13]. Indeed, the
diagnostic parameters of the KPPQ were very satisfactory as a
whole with a global accuracy of 78% to 98% when compared
to KPPS data [12]. We, here, report on the interculturally trans-
lated German version of the KPPQ and its application to a
cohort with fluctuating PD as a subpopulation of PD patients
for whom rather limited data on pain exists [14].

2. Participants and Methods

2.1. Study Protocol Approval and Patient Consents. We
report, here, data on pain from the German cohort of the
prospective, observational VALIDATE-PD study, which was
conducted at two hospital centers in Germany (University
Medicine Rostock and Movement Disorder Clinic Beelitz-
Heilstätten) [15]. The study was approved by institutional
review boards of both participating centers (ethic committee
registry numbers A 2017-0115 for Rostock and AS 84 (bB)/
2018 for Beelitz-Heilstätten). All participants provided written
informed consent prior to study participation.

2.2. Intercultural Translation of the KPPQ into German
Language. The King’s PD pain questionnaire (KPPQ) [12]
has been interculturally adapted according to internationally
recognized and accepted procedures without further psycho-
metric validation [16, 17]. This was done by ML, WJ, AS,
and PO with the consent of and help from the authors of
the original English language version (PO, AR, KRC, and
PMM). Initially, the original was translated independently

by two bilingual neuroscientists with a clinical focus on
movement disorders (ML, WJ). Both versions were then
compared, and a consensus version accepted by both trans-
lators was agreed upon. The translators tried to stay as close
as possible to the original text so that a back-translation
resulted in a version as similar as possible to the original.

This preliminary version of the German translation was
then clinically applied by AS and WJ to 30 patients with
established PD diagnoses (refer to Table 1 for demographic
and clinical characteristics including cognitive status). As
described in the operating instructions of the questionnaire,
the patients received the questionnaire from a doctor or
nurse who asked additional questions as needed to help
patients answer the questions. Feedback from patients was
obtained by unstructured interviews discussing all questions
of the KPPQ individually. Issues raised by the participants
were taken into account into the first German version.
Thereafter, this version was independently retranslated into
the original English language by two bilingual neuroscien-
tists (AS, PO) with special expertise in the field of movement
disorders, and a consensus version was formed. This English
version was then compared with the original version by all
translators (PO, AS, ML, and WJ). Due to a few linguistic dis-
crepancies between the original and the back-translated
English version, the German version was slightly modified to
suffice the consensus of all authors. In the final German con-
sensus version of the KPPQ, synonyms were used instead of
some of the German terms used in the first version. This ver-
sion of the retranslation was then submitted to three lead
authors of the original publication (AR, KRC, and PMM),
who agreed to this version. Thus, a total of 4 authors of the
original paper (AR, KRC, PO, and PMM) were involved in
the validation.

2.3. Participants. The final German version of the KPPQ
(Supplementary Figure S1) was used according to the
operating instructions of the questionnaire to assess pain
in a cohort of fluctuating PD patients from the
VALIDATE-PD study (German cohort) [15]. Participants
were screened between October 2017 and July 2019
according to the following criteria: Participants were
eligible for the study if they were over 30 years old, had
been diagnosed with PD according to the United Kingdom
PD Society Brain Bank criteria, suffered from documented
motor fluctuations as observed by the treating physician
and/or documented on part 4 of the Movement Disorder
Society-revised Unified Parkinson’s Disease Rating Scale
(MDS-UPDRS), and were able to provide written informed
consent. Motor complications included end-of-dose
akinesia (wearing Off), On-Off phenomenon, delayed/no
On response, Off period dystonia, peak-dose dyskinesia,
and biphasic dyskinesia. Exclusion criteria comprised the
existence of clinical signs for secondary or atypical
parkinsonian syndromes, inability to complete
questionnaires and/or patient diaries, lack of cooperation
during the study procedures, presence of dementia (defined
as scores on the Montreal Cognitive Assessment (MoCA)
<21) [18] and/or relevant psychotic symptoms, ongoing
treatment with advanced/invasive therapies (deep brain
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stimulation, subcutaneous apomorphine, and levodopa-
carbidopa intestinal gel), and the presence of miscellaneous
diseases impairing the patient’s ability for consenting,
participation, and judgment.

2.4. Clinical Assessments. Clinical assessments comprised reg-
istration of demographic and clinical characteristics including
PD medication (levodopa equivalent dose was calculated
according to Jost et al. [19]); cognitive screening with the
MoCA [18]; clinical evaluation using the MDS-UPDRS [20,
21], PDQ-39 [22], and Beck’s Depression Inventory version
2 (BDI-2) [23]; and assessment of pain using the German ver-
sions of the KPPQ and the King’s PD Pain Scale (KPPS) [7, 8].
Clinical assessments including the KPPQ application were
performed by experienced raters not involved in the transla-
tion process of the KPPQ (AB, ML, FG, and GE).

2.5. Statistical Analysis. Statistical analysis was performed
using IBM SPSS Statistics software version 27 (IBM Corpo-
ration, New York, USA). Values are provided as n (%),
mean ± standard deviation (SD), or median (interquartile

range (IQR)), as appropriate. Group comparisons were per-
formed using χ2 test, Fisher’s exact test, or Mann–Whitney
U-test as appropriate without correction of α inflation. Since
the KPPQ is a patient questionnaire with a dichotomous
outcome measure (“yes/no” responses), percentage agree-
ment rates and Cohen’s κ statistics were used to assess inter-
method agreement between KPPQ and KPPS pain frequency
data (KPPS frequency score of 0 (no symptom) vs. ≥1
(symptom present)). As introduced by Martinez-Martin
et al. [12], for the comparison of the KPPQ with the quanti-
tative rater-based KPPS and other scales, the KPPQ total
score was calculated by summing up the number of “yes”
responses and KPPQ items were grouped into domains
according to the KPPS [7, 8]. Correlations were then esti-
mated using the Spearman rank correlation test, and a corre-
lation coefficient of ρ < 0 3 was considered weak,
ρ = 0 3 − 0 59 a moderate, and ρ ≥ 0 6 a strong correla-
tion. Pairwise exclusion was used for missing values. To esti-
mate the screening potential of the German KPPQ, we
calculated the diagnostic parameter sensitivity, specificity,
accuracy, and balanced accuracy (average between

Table 1: Demographic and clinical characteristics of study cohorts.

Initial cohort for KPPQ translation process
(n = 30)

Application cohort
(n = 47)

Male/female, n (%) 20 (66%)/10 (33%) 24 (51%)/23 (49%)

Age, median (IQR) in years 76 (69-79) 65 (58-73)

Disease duration, median (IQR) in years 8 (4-10) 10 (8-15)

Symptom duration, median (IQR) in years — 12 (9-17)

Duration of fluctuations, median (IQR) in months — 61 (34-106)

Type of motor complication, n (%)

End-of-dose akinesia — 44 (94%)

On-Off phenomenon — 31 (66%)

Delayed/no On response — 36 (77%)

Off period dystonia — 26 (55%)

Peak-dose dyskinesia — 36 (77%)

Biphasic dyskinesia — 9 (19%)

Medication

Total LED (mg per day)$, median (IQR) — 1,325 (1,025-1,667)

Clinical scales

MDS-UPDRS total score On state, Median (IQR) — 64 (52-83)

Part I — 13 (7-16)

Part II — 16 (10-20)

Part III — 28 (20-40)

Part IV — 9 (7-11)

Hoehn & Yahr stage, median (IQR) 2.5 (2-3) 2.5 (2-3)

Cognitive status#

Normal (MoCA score of ≥26) 14 (47%) 33 (70%)

Mild cognitive impairment (MCI; MoCA score of ≥21 and <26) 10 (33%) 14 (30%)

Dementia (MoCA score of <21) 6 (20%) 0 (0%)

Values are provided as number (percentage), or median (interquartile range (IQR)). MDS-UPDRS: Movement Disorder Society-revised version of the Unified
Parkinson’s Disease Rating Scale. $Levodopa equivalent doses (LED) were calculated according to Jost et al. [19]. #Cognitive status was screened using the
Montreal Cognitive Assessment (MoCA) using the cut-off values reported by Dalrymple-Alford et al. in 2010 [18]: normal cognition, score of ≥26; mild
cognitive impairment (MCI), score of ≥21 and <26; dementia, score of <21.
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sensitivity and specificity) [24] of the KPPQ against the cor-
responding components of the KPPS. As most of the data
was not normally distributed, we chose nonparametric tests
for statistical comparisons. P values of <0.05 (two-tailed)
were considered to be statistically significant.

3. Results

3.1. German Version of the KPPQ. In German-speaking
countries, we prefer the term idiopathic Parkinson’s syn-
drome rather than the abbreviation “PD” (or “PK” in the
German language) for Parkinson’s disease. Therefore, we
have agreed on the name King’s Pain Questionnaire for Par-
kinson’s disease (in the German language: King’s Schmerz-
Fragebogen für Morbus Parkinson) in line with the previ-
ously translated KPPS [8]. The authors are aware that in
the German-speaking countries, King’s as the abbreviation
of King’s College London is not generally known, but this
is part of the name of the original scale referring to its crea-
tors and their main affiliation. All other terms have been
translated very closely and faithfully to the original; only
the last question “Shooting pain/pins and needles down the
limbs” was translated at the suggestion of a participant into
“Einschießender/kribbelnder Schmerz entlang der Glied-
maßen,” respectively “Shooting/tingling pain along the
limbs,” since this is a common term in German.

Neither the use of the first preliminary German version
of the questionnaire in clinical practice with 30 patients
(WJ, AS), nor the use of the final one with 47 patients of
the VALIDATE-PD cohort revealed systematic problems
of understanding. In the initial cohort of 30 participants,
21 (70%) of participants did not report any problems or
comments, 5 (17%) participants submitted comments, and
only 4 (13%) participants with PD-MCI experienced minor
problems. Supervising neurologists reported no problems
with the application of the questionnaire in 28 (94%) of par-
ticipants; in one case, the term “off-Phasen (motor Off
state)” and, in one case, the term “innere Organe (internal
organs)” are needed to be explained. All relevant comments
were included in the final version of the questionnaire. The
final version of the interculturally adapted and linguistically
validated questionnaire in the German language is shown in
Supplementary Figure S1.

3.2. Participants. Sufficient datasets were available from 47
patients (refer to Table 1 for demographic and clinical charac-
teristics). All patients displayed at least two types of motor com-
plications, and the median number of motor complications was
5 (IQR: 2-7). Table 1 summarizes the various types of motor
complications. All patients were treated with levodopa, 87%
were in combination with COMT inhibitors, 70% were on
MAO-B inhibitors (51% on safinamide), and 62% were on
dopamine agonists. The median (IQR) total equivalent daily
levodopa dose was 1,325 (1,025-1,667) mg. Of note, 14 (30%)
of patients had joint or spinal osteoarticular degeneration.

3.3. Pain Characteristics in Fluctuating Patients as Assessed
by KPPQ. When various subtypes of pain in fluctuating PD
were assessed using the KPPQ, pain was reported by 43

(92%) of participants with a median number of 4 (IQR:
2-5) pain subtypes (Table 1; please note that the ordering
of the questions of the KPPQ follows the ordering of the
KPPS for easy comparison of the two scales). Most fre-
quent pain subtypes were “1. Pain around joints” (62%
of all participants), “5. Off period dystonia in a specific
region” and “8. Pain while turning in bed” (both 57%),
“6. Generalized Off period pain” (43%), and “7. PLM or
RLS-associated pain” (36%). Although the KPPQ does
not contain domains and total pain frequency, we calcu-
lated domain/total frequency scores for the comparison
with the KPPS (similar to Martinez-Martin et al. [12]).
On the domain level, the most frequent pain domain
was “D3. Fluctuation-related pain” (68% of all partici-
pants) followed by “D1. Musculoskeletal pain” (62%) and
“D4. Nocturnal pain” (52%; Table 2).

We did not observe differences in total pain frequency
in KPPQ assessment between female and male participants
(100% in females vs. 83% in males; P = 0 109, Fisher’s
exact test), but significant higher frequencies in females
for the pain subtype domains “D3. Fluctuation-related
pain” (83% in females vs. 54% in males; P = 0 037) and
“D4. Nocturnal pain” (78% in females vs. 50% in males;
P = 0 044, both χ2 test).

We then compared the pain frequencies as reported by
the original approach of the self-administered KPPQ (“yes/
no” responses) with those assessed by the treating neurolo-
gist/physician using dichotomized frequency data of the
KPPS (score of 0 vs. ≥1; Table 2). On the item level, we
detected high agreement rates of the two scales regarding
pain subtype frequencies between 59% and 98% with corre-
sponding Cohen’s κ values ranging between -0.035 and
0.789. On the domain level, we found consistent agreement
rate rates between 62% and 87% (Cohen’s κ values: 0.034-
0.515). The total scores showed an agreement rate of pain
frequency of 85% (Cohen’s κ value: 0.141).

The KPPQ total score (sum of all “yes” responses)
showed moderate correlations with the KPPS total score,
the MDS-UPDRS pain item, and the PDQ-39 sum score as
well as with the subscores “Bodily discomfort,” “Mobility,”
“Activities of daily living,” “Emotional well-being,” and
“Social Support” (Table 3). No associations were found with
the presence/absence of joint or spinal osteoarticular degen-
eration. We did not detect any further associations between
KPPQ total score and age, disease duration, duration of fluc-
tuations, or disease severity (MDS-UPDRS part III motor
score or total score) in our cohort (Table 3).

The results of the KPPQ screening parameters were sat-
isfactory, with accuracy values ranging from 60% to 98% and
balanced accuracy values from 53% to 97% (see Supplemen-
tary Table S1 for all details).

3.4. Pain Characteristics in Fluctuating Patients as Assessed
by KPPS. In addition, we explored how the KPPS per-
formed in relation to distribution of scores by gender
and quality of life. The KPPS does not only assess pain
frequency, but also pain severity leading to compound
frequency × severity scores for each pain subtype, domain,
and total score. Using these compound scores, we
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observed significantly higher frequency × severity total
KPPS scores in females as compared to male participants
(median (IQR) score of 16 [11–33] in females versus 10
[4–21] in males; P = 0 013, Mann–Whitney U test), as well
as higher frequency × severity scores in females in the pain
subtype domains “D3. Fluctuation-related pain” (P = 0 048)
and “D4. Nocturnal pain” (P = 0 039, both Mann–Whitney
U test). Spearman correlation analyses revealed a weak cor-
relation of the total KPPS score with the PDQ-39 sum
score, but moderate correlations with the PDQ-39 subscores
“Bodily discomfort” and “Mobility” as well as the MDS-
UPDRS pain item (Table 3). No associations were detected
with the presence/absence of joint or spinal osteoarticular
degeneration. Spearman rank correlation analyses revealed
no further significant associations between total pain and
pain subtype frequency × severity scores and age, disease
duration, duration of fluctuations, or disease severity
(MDS-UPDRS part III motor score or total score) in our
cohort (Table 3).

4. Discussion

The King’s Parkinson’s disease Pain Questionnaire (KPPQ)
is the first specific self-administered pain questionnaire for
PD. It is a reliable and valid scale for the assessment of pain
in PD patients particularly for use in clinical routine. We,
here, report the German version of the KPPQ and its appli-
cation in a cohort of fluctuating PD patients. Of note, we
used accepted standard procedures for intercultural transla-
tion and adaptation of patient-administered questionnaires
[16, 17] and did not perform a comprehensive psychometric
validation of the German version. However, the correlations
of the KPPQ results with those of other PD-specific pain
assessments as well as the diagnostic parameters of the
KPPQ were very similar as compared to the results reported
by the previous larger KPPQ validation studies [9, 12, 13].

Pain is a subjective, physiological, and psychological
experience, which is further influenced by sociocultural fac-
tors [25]. In PD, pain is an important and frequently

Table 3: Correlations of the KPPQ total score and the KPPS total score (n = 47).

KPPQ total score, ρ KPPS total score, ρ

With other pain measures

KPPQ total score — 0.50∗∗∗

KPPS total score 0.50∗∗∗ —

MDS-UPDRS, part I, item 9 (pain) 0.32∗ 0.40∗∗

PDQ-39 subscore 8 “Bodily discomfort” 0.35∗ 0.52∗∗∗

With PD-related measures

Symptom duration, years 0.17 0.21

Disease duration, years -0.02 -0.03

Duration of fluctuations, months -0.06 -0.08

MDS-UPDRS total score On state 0.11 0.14

Part I 0.17 0.20

Part II 0.09 0.00

Part III -0.05 0.02

Part IV 0.11 0.20

Hoehn & Yahr staging 0.16 0.13

PDQ-39 sum score 0.42∗∗ 0.24∗

PDQ-39 subscore 1 “Mobility” 0.43∗∗ 0.33∗

PDQ-39 subscore 2 “Activities of daily living” 0.32∗ 0.02

PDQ-39 subscore 3 “Emotional well-being” 0.38∗∗ 0.28

PDQ-39 subscore 4 “Stigma” 0.21 -0.06

PDQ-39 subscore 5 “Social support” 0.35∗∗ -0.07

PDQ-39 subscore 6 “Cognition” 0.07 0.17

PDQ-39 subscore 7 “Communication” -0.12 0.00

Levodopa equivalent dose (LED) -0.17 -0.20

With other measures

Beck’s Depression Inventory version 2 (BDI-2) 0.20 0.11

MoCA 0.22 0.02

Values are correlation coefficients ρ from Spearman’s rank correlation tests. KPPQ: King’s Parkinson’s Disease Pain Questionnaire; KPPS: King’s Parkinson’s
Disease Pain Scale; MDS-UPDRS: Movement Disorder Society-revised version of the Unified Parkinson’s Disease Rating Scale; MoCA: Montreal Cognitive
Assessment; PDQ-39: 39-item Parkinson’s disease questionnaire. ∗P < 0 05, ∗∗P < 0 01, and ∗∗∗P < 0 001 as provided by Spearman’s rank correlation analyses.
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reported nonmotor symptom in all disease stages, which has
been reported to impair health-related quality of life. Pain
has recently received some attention as an early symptom
but, foremost, is a major problem in middle and advanced
stages of PD. The current prevalence is 40-85% with chronic
pain being present in about two-thirds of patients [1]. The
wide range of pain prevalence in PD might be related to
methodological differences in assessing pain (e.g., different
pain assessment tools) and cohort compositions, lack of dis-
tinction of pain related and unrelated to PD, and—particu-
larly—differences in the definition of (chronic) pain. In
general, chronic pain is currently defined as pain that per-
sists or recurs for longer than three months [26]. In PD,
studies applying clear pain classifications distinguishing
chronic from intermittent (nonchronic) pain are largely
lacking. The herein applied KPPS uses the term “Chronic
pain” for its subtype domain 2, although this scale assesses
pain only for the last month [7]. Thus, repeated applications
of the KPPS or the KPPQ are needed to capture chronic pain
in PD according to the current definitions.

Although the data on pain predictors in PD are hetero-
geneous, major predictors seem to include female gender,
longer disease duration, younger age at disease onset, and
higher levodopa equivalent daily dose [10, 27, 28]. Nonethe-
less, it has been challenging to assess pain in PD so far. Pre-
vious pain scales have neither been validated for PD nor do
they take into account the specific characteristics of this dis-
ease. Therefore, the introduction of the KPPS as a quantita-
tive measure of pain for clinical studies and treatment
monitoring as well as the KPPQ as a self-administered ques-
tionnaire mainly for clinical routine closed a gap and quickly
developed into an internationally established test. After first
presenting the KPPS in the German language [8], we now
translated the PD-specific self-administered questionnaire
for pain—the KPPQ—in order to provide an easy and fast
instrument to assess the frequency of pain and its subtypes
in PD for German patients.

Even though the application of the German version of
the KPPQ in our VALIDATE-PD cohort had the main goal
to test the usability/practicability of the questionnaire, the
results on pain frequencies with a focus on fluctuating PD
patients are of special interest. Indeed, 90-92% of patients
in our cohort of fluctuating PD reported one or more types
of pain. Recently published cross-sectional studies also using
the KPPQ or KPPS in patients with PD found that 45-85%
of participants experience pain [9, 10, 27, 29–32]. Since gen-
eral demographic and clinical characteristics of the cohorts
in these studies are similar to our cohort, the high prevalence
of pain in our cohort might be related to the fact that we
only included fluctuating PD patients with a rather long dis-
ease duration and did not exclude patients with other types
of pain as in most previous studies. However, the fact that
the prevalence of “1. Pain around joints” in the present study
(62% of patients in both pain assessments) was the same
range as that reported in previous studies (53-84% of
patients), which excluded patients with conditions poten-
tially associated with PD-unrelated pain such as osteoarthri-
tis [9, 10, 27, 29–32], does not support the notion that our
pain data are relevantly confounded by PD-unrelated pain.

Since our study as well as most of the previous investigations
has only applied the pain assessment tools once to the par-
ticipants, there are limited data available on the duration
and chronicity of PD pain and its subtype. Notable, the term
“Chronic pain” herein thus refers only to the pain subtype
domain 2 of the KPPS.

Although it is clear from the literature that pain is associ-
ated with longer disease duration and is fluctuating with
motor fluctuations [1, 5, 10, 27, 28, 33, 34], it still remains
enigmatic whether pain is more frequent in fluctuating PD
patients. In a previous small study comparing motor nonfluc-
tuators with motor fluctuators, we did not detect any differ-
ences in pain frequency using the Non-Motor Symptoms
Scale and Questionnaire [35]. A German study using a self-
developed PD pain questionnaire displayed also a high fre-
quency of pain with 95% of patients reporting any type of pain
[36]. The reason for the high prevalence is not fully clear,
because the demographic data of this study is comparable to
the other pain studies, and no information on motor fluctua-
tions was reported [36]. Together, we found a high prevalence
of pain in fluctuating PD, but there are no conclusive data
available on the comparison of nonfluctuating and fluctuating
PD with respect to pain frequency and severity.

In our study, the most common type of pain was “D3.
Fluctuation-related pain” (68% in both pain instruments),
which is in contrast to most previous studies showing “1.
Pain around joints” as the most frequent pain subtype (40–
84%) [9, 10, 27, 29–32]. This difference most likely reflects
the cohort composition in our study, which exclusively
selected fluctuating PD patients.

Available data on the influence of gender on pain fre-
quency and severity are inconclusive [7, 9, 10, 27–32],
which might not only be related to differences in study
designs and sample sizes, but also in the sociocultural
background of the various study cohorts [25]. In our
KPPQ assessment, we found no association of the total
pain frequency and gender, but higher frequency in
females of “D3. Fluctuation-related pain” and “D4. Noc-
turnal pain.” Consistent with previous data [12, 27], we
detected a moderate association of KPPQ and KPPS sum
scores with PDQ-39 as a measure of health-related quality
of life. Further predictors of pain in PD might include lon-
ger disease duration, younger age at disease onset, higher
levodopa equivalent daily doses, and deep brain stimula-
tion, but the data are somewhat contradictory [7, 9, 10,
27, 28, 31, 32, 37, 38]. We did however not find further
associations of pain measures and demographic and clini-
cal data in our cohort. This could be related to the rather
selected and small-sized patient cohort.

Importantly, both pain assessments have been validated
exclusively for pain directly related to PD, and in the initial
validation studies as well as in most subsequent reports, only
PD patients with no other aetiology for pain, particularly
osteoarthritis, were included [7, 10, 12, 27, 29]. This is an
important aspect, since up to 30% of the general population
experience pain, and excluding all other aetiologies of pain
would exclude at least a third of PD patients with pain that
could potentially be aggravated in PD. As already discussed,
the present study did not explicitly exclude other pain
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aetiologies and 30% of participants had joint or spinal osteoar-
ticular degeneration as a major cause of pain. However, we did
not observe associations of pain frequency and/or severity
with the concomitant diagnosis of osteoarthritis.

This study has several limitations. Firstly, we used
accepted standard procedures for intercultural translation
and adaptation of patient-administered questionnaires [16,
17] but did not perform a comprehensive psychometric val-
idation of the German version of the KPPQ. We compared
the KPPQ results with data of the rater-based KPPS as a gold
standard for PD pain assessment and other PD-related mea-
sures but did not determine reliability measures such as test-
retest or intraclass correlation coefficient (ICC) estimation.
Secondly, we applied the German KPPQ to a rather small
cohort of highly selected late-stage PD patients suffering
from motor complications. This small sample size is due to
the difficult recruitment of late-stage PD patients. Together,
these special characteristics of our selected cohort limit the
results of our study including the validation data to fluctu-
ating PD patients. However, the application of standard
procedures for intercultural translation of patient-
administered questionnaires in conjunction with the fact
that our results are similar to previous results of larger val-
idation studies of the KPPQ in other languages [9, 12, 13]
leads us to the assumption that the presented German ver-
sion of the KPPQ is an intercultural comparable and valid
tool to assess pain in PD.

5. Conclusion

We developed a linguistically validated German version of
the King’s PD pain questionnaire (KPPQ) English original,
which has been applied to a cohort of fluctuating PD
patients. Although the KPPQ may not take into account
the entire complexity of pain in PD and, in many areas, still
follow the traditional terminology used in pain therapy but
not a mechanism-based classification approach [6], it offers
an intercultural comparable, valid, simple, and convenient
way of assessing the occurrence of the most commonly
observed pain syndromes in PD.
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