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Parkinson’s disease (PD) is increasingly recognized for its com-
plex spectrum of non-motor symptoms (NMS). Given their
impact, accurate assessment of NMS are essential for optimal PD
care. To this end, the initial Non-Motor Symptom Scale
(NMSS)! was revised into the The International Parkinson and
Movement Disorder Society—Non-Motor Rating  Scale
(MDS-NMS).?® Here, we translated the MDS-NS into German

and validate this German version in adherence to the methodol-

translation with minor language changes was approved as official
working document for the validation phase.

Our study cohort consisted of patients with mainly mild to
moderate PD, but nevertheless, we found a high prevalence of
NMS as previously reported by others.* Symptoms in the sleep
and wakefulness subscale showed the highest prevalence (95.0%)
and symptoms on the psychosis subscale displayed the lowest

prevalence (30.3%). At least one non-motor symptom was pre-
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ogy of the official MDS clinical outcome assessment program. sent in every patient of our cohort (Table S2).
Table 1 displays the confirmatory factor analysis results for
each of the 10 subscales of the German MDS-NMS, which satis-

fied our pre-specified criterion of CFI >0.90 in comparison with

The validation cohort consisted of 300 patients with PD from
two sites in Germany (Dresden: n = 209; Tibingen: n = 91).
Methods and demographic characteristics of the study partici-
pants are listed in the supplement (Table S1). Cognitive the English-language factor structure. The exploratory factor
analysis results revealed a single factor for all domains of the
MDS-NMS and the Non-Motor Fluctuations (NMF) subscale

(based on scree plots, Fig. S1). Factor loadings for individual

Pretesting was performed with ten patients and three movement
disorder specialists. Expert feedback resulted in minor changes in

wording to improve clarity of the translation. Most patients

found the scale relevant, comprehensive and easy to understand irems can be found in Table $3.

. . Limitations of our study include a possible selection bias of
(nine out of ten for each category). Four out of ten patients o ] ) ] o
. . . . specialized movement disorder centers in which participants were
found questions related to the sexual domain embarrassing, while ) ) ) ) )
) ) recruited and the reliance on only two recruitment sites in

five out of ten patients found some questions (related to sexual . . . .
) ) ) Germany. Finally, the cross—sectional design of our study did not
domain, mood or depression) from the scale difficult to answer. L. o .
allow the assessment of metrics like test—retest reliability, which

Overall, o major problems were identified and the final should be investigated in longitudinal follow-up studies.
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TABLE 1 German Confirmatory Factor Analysis (CFA) results for the 14 subscales (13 domains of the MDS-NMS plus the NMF subscale)
Item CMIN DF RMSEA CFI
A. Depression 5.68 5 0.02 1.00
B. Anxiety 0.43 2 0 1.00
C. Apathy — — — —
D. Psychosis 1.52 2 0 1.00
E. Impulse Control and Related Disorders 0.43 2 0 1.00
F. Cognition 9.36 9 0.01 1.00
G. Orthostatic Hypotension — — — —
H. Urinary — — — —
I. Sexual = = = =
J. Gastrointestinal 0.9 2 0 1.00
K. Sleep and Wakefulness 6.61 9 0 1.00
L. Pain 0.8 2 0 1.00
M. Other 1.05 5 0 1.00
NMEF (Fluctuations) 211 20 0.01 1.00

Note: Note that the CFA could not be performed for the domains apathy, orthostatic hypotension, urinary and sexual as they have three or fewer items and therefore do

not possess the necessary degrees of freedom.

Abbreviations: CFI, Comparative Fit Index; CMIN, XZ; DF, degrees of freedom; NMF, Non-Motor Fluctuation; RMSEA, Root Mean Square Error of Approximation.

Based on the results of this validation study, the German ver-
sion of the MDS-NMS met the criteria to be considered an
MDS-approved Official Translation and provides a successful
cross-cultural adaptation of the MDS-NMS.
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