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The Unified Multiple System Atrophy Rating Scale
(UMSARS) was developed almost two decades ago as a
clinical rating scale to capture multiple aspects of the
disease.1,2 It is composed of four subscales: UMSARS-I
(12 items) rates patient-reported functional disability,
UMSARS-II (14 items) assesses motor impairment based
on a clinical examination, UMSARS-III records blood
pressure and heart rate in the supine and standing posi-
tions, and UMSARS-IV (1 item) rates chore-based disabil-
ity. Higher scores on the UMSARS indicate greater
disability. Since its development and validation, the
UMSARS has been widely used, in particular as an end-
point of clinical trials and academic research.3-12

With its increasing use, potential areas of improvement
in the UMSARS have become apparent. We here address
the limitations of the UMSARS and suggest a framework
to develop an improved multiple system atrophy (MSA)
clinical outcome assessment. To this end, a task force,
involving clinicians, researchers, patient support groups,
and industry representatives, has recently been endorsed
by the International Parkinson’s Disease and Movement
Disorder Society (MDS).

Development and Validation of the
UMSARS

The UMSARS was developed in the early 2000s by
the European MSA Study Group recognizing the need
for developing a disease-specific rating instrument.
These efforts were driven by previous studies demon-
strating that the clinical rating scales available at the
time did not adequately capture MSA-specific symp-
toms.13,14 The UMSARS was clinimetrically validated
in 40 patients with MSA, and the validation included
interrater and intrarater reliability assessment of each
item, evaluation of its internal consistency, and con-
struct validity confirmation.1,2 Although overall the
UMSARS had a good clinimetric profile, it was evident
that some items had limitations. All but one UMSARS-I
item (item 9, orthostatic symptoms) showed substantial
to excellent interrater agreement. A subsequent analysis
of the intrarater agreement found that all of the
UMSARS-II items had substantial or excellent intra-
rater reliability, except for oculomotor dysfunction
(item 3), which had moderate intrarater agreement.2

Internal consistency was overall high; however,
UMSARS-I items 8 (falling) and 9 (orthostatic symp-
toms), as well as UMSARS II item 3 (oculomotor dys-
function), correlated poorly with the subscale’s sum
score. Analysis of criterion-related validity of the
UMSARS demonstrated a strong correlation between
UMSARS-I, UMARS-II, and a three-point overall sever-
ity scale (categorizing disease severity to mild, moder-
ate, or severe). Content validity was confirmed by a
strong correlation between the UMSARS and the

Unified Parkinson’s Disease Rating Scale, as well as
between the UMSARS-II and the International Cooper-
ative Ataxia Rating Scale.1

Notably, UMSARS was validated in a cohort of mod-
erately to severely disabled patients; hence it remains
unclear if the results of the validation also apply to
patients with mild severity.1 Furthermore, the
clinimetric validation lacked a formal assessment of
floor and ceiling effects, and the latter may partially
explain observations from natural history studies show-
ing a faster progression of UMSARS in patients with
early disease.3,5 Despite the good to excellent intrarater
and interrater reliability,1,2 imperfect scoring instruc-
tions and anchoring descriptions may contribute to
some scoring inconsistencies. Additional limitations
include the redundancy of items assessing similar func-
tions through patient reports and motor examination,
as well as incomplete representation of common and
specific features of MSA (eg, mood disorders, stridor).
Some features captured in the UMSARS are amenable
to symptomatic treatment, and invasive/burdensome
treatments are sometimes disregarded as scoring
options, which may possibly introduce a scoring bias.
Finally, the UMSARS was never formally translated
and validated into different languages, with the excep-
tion of Japanese,15 and cultural differences were not
studied, which limits its global applicability. In sum-
mary, despite its validity, the clinimetric properties of
certain UMSARS items can be improved (Table 1).

Do UMSARS Items Reflect Symptom
Severity and Progression?

Natural history studies and randomized therapeutic tri-
als have provided information about the progression of
UMSARS and specific disease-related milestones.3-10,12

Table 2 summarizes selected studies. In addition, three
recent analyses have assessed the annual change of indi-
vidual UMSARS items.16-18 The first concluded that the
UMSARS-I items 9 (orthostatic symptoms) and 12 (bowel
function), as well as UMSARS-II items 4 and 5 (tremor at
rest and action tremor), show little ability to detect
change. Conversely, items with good sensitivity to change
included those assessing dressing and hygiene and posture
and gait.16 The second study performed an item-response
theory analysis in 557 patients with MSA with a mean
follow-up of 2.3 years.17 The majority of items progressed
with disease duration and across the different UMSARS-
IV disability stages, except for UMSARS-I items 9 (ortho-
static symptoms), 10 (urinary function), and 11 (sexual
function) and UMSARS-II items 3 (oculomotor dysfunc-
tion) and 4 (tremor at rest). Approximately 70% of the
scale information was carried by only 11 (of 26) items.
The third one analyzed the sensitivity to change and sur-
rogate patient-centricity measures of the individual
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UMSARS items in two independent datasets (clinical trial
and natural history study).19 Like the other two studies,
items related to key motor functions were most sensitive
to change, while items assessing autonomic symptoms
were less sensitive to change. More UMSARS-I (compared
with UMSARS-II) items were identified to impact the
patients’ quality of life.19

It is highly relevant that UMSARS items evaluating
autonomic symptoms have poor ability to detect
change, given that autonomic features are strongly cor-
related with quality of life and life satisfaction in
patients with MSA.18,20-22

How Relevant Are UMSARS Items to
Patients?

No patients or caregivers were involved in the devel-
opment of the UMSARS; hence it remains unclear how
relevant the different UMSARS items are to patients.
To understand how the different UMSARS items reflect
the patients’ perspective and to identify missing symp-
toms, qualitative studies in which MSA patients provide
feedback have been initiated in public–private partner-
ships. In addition, a number of task force members are
involved in an ongoing effort collecting expert opinions
on how the different UMSARS items impact quality of

life in patients with MSA. These studies will evaluate
the relevance of current UMSARS items and help to
identify potentially missing items.

Concerns from Health Authorities
When Using UMSARS as an
Endpoint in Clinical Trials

Several pharmaceutical companies and academic cen-
ters conducting or planning randomized clinical trials
in MSA have highlighted the increasing emphasis that
the US Food and Drug Administration (FDA) places on
patient-reported outcomes for clinical trials and
detailed scoring instructions. Indeed, in the past, the
FDA did not accept the current UMSARS as the pri-
mary outcome for registrational trials (in particular, the
motor examination, UMSARS-II) and preferred modi-
fied versions of the UMSARS. Accordingly, a recently
completed industry-sponsored randomized clinical trial
(NCT03952806) used a modified UMSARS score con-
sisting of a subset of the original UMSARS-I and
UMSARS-II items as the primary endpoint. This score
is currently being validated via psychometric analysis
and patient interviews (including concept elicitation
and cognitive debrief). The regulatory requirement of
patient-centered tools as endpoints for randomized

TABLE 1 Identified limitations of the UMSARS related to different taxonomic properties

Propertya Limitation

Content validity (including
face validity)

• MSA patients’ and caregivers’ input not considered

• MSA disease-specific features not considered (eg, depression, stridor)
• Instrumental assessment of activities of daily living (other than chores) not considered
• Lack of association with disease severity in some items (eg, UMSARS-I item 11 on sexual function)
• Some items are amenable to symptomatic treatment (eg, UMSARS-I item 2 on swallowing;

UMSARS-1 item 12 on constipation; UMSARS-I item 9 on orthostatic hypotension)b

Reliability • Moderate intrarater and interrater agreement in some items (eg, UMSARS-II item 3 on oculomotor
dysfunction)

Construct/Structural validity • Redundancy of some items (eg, UMSARS-I item 7 and UMSARS-II item 14 on gait are both
the same)

Cross-cultural validity • Cultural bias in some items (eg, UMSARS-I item 4 on cutting food/handling utensils assumes that
food is regularly cut for eating)

Criterion validity • Limitations to detect changes in advanced stages—possible ceiling effect

Responsiveness • Limitations to detect disease progression accurately in early stages—variable standard deviations in
annual increase exceeding expected effect size of candidate disease-modifying drugs

Interpretability • Although interrater reliability is good, anchoring descriptions in some items could be improved (eg,
UMSARS-I item 6 on difficulty with showering, unclear if this includes getting into the shower;
UMSARS-I item 2 on swallowing and UMSARS-I item 8 on falling include “less than once a week”
and “more than once a week” options, but it is unclear which would apply in a patient choking/
falling once a week)

aTaxonomy and definition of measurement properties according to Mokkink et al.25
bThe impact of symptomatic therapies in some scale items is not limited to the UMSARS and affects other clinical outcome assessments used in the movement disorders field.
aUMSARS, Unified Multiple System Atrophy Rating Scale; MSA, multiple system atrophy.

2338 Movement Disorders, Vol. 37, No. 12, 2022

K R I S M E R E T A L

 15318257, 2022, 12, D
ow

nloaded from
 https://m

ovem
entdisorders.onlinelibrary.w

iley.com
/doi/10.1002/m

ds.29215 by C
ochraneItalia, W

iley O
nline L

ibrary on [06/06/2023]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



T
A
B
L
E
2

Pr
os
pe
cti
ve

lo
ng
itu
di
na
ln
at
ur
al
hi
sto
ry

stu
di
es
an
d
pl
ac
eb
o
ar
m
s
of
ra
nd
om

iz
ed

cli
ni
ca
lt
ria
ls
re
po
rti
ng

ba
se
lin
e
an
d
an
nu
al
ch
an
ge

in
th
e
U
M
SA

R
S-
I
an
d
U
M
SA

R
S-
II

S
tu
d
y

N

M
ea
n
sy
m
p
to
m

d
u
ra
ti
o
n
at

b
as
el
in
e,

ye
ar
s

(S
D

o
r
ra
n
ge

)

U
M
S
A
R
S
-I

b
as
el
in
e

(S
D

o
r

ra
n
ge

)

U
M
S
A
R
S
-I

at
1
ye
ar

(S
D

o
r

ra
n
ge

)

U
M
S
A
R
S
-I

d
if
fe
re
n
ce

(S
D
)

U
M
S
A
R
S
-I
I

b
as
el
in
e

(S
D

o
r

ra
n
ge

)

U
M
S
A
R
S
-I
I

at
1
ye
ar

(S
D

o
r

ra
n
ge

)

U
M
S
A
R
S
-I
I

d
if
fe
re
n
ce

(S
D
)

P
ro
sp
ec
ti
ve

n
at
u
ra
l
h
is
to
ry

st
u
d
ie
s
re
p
o
rt
in
g
U
M
S
A
R
S
-I

an
d
U
M
S
A
R
S
-I
I

W
en
ni
ng

et
al
.3
(E
ur
op

ea
n
M
SA

N
at
ur
al

H
ist
or
y
St
ud

y)
87

5.
5
(3
.8
)

25
.2

(8
.8
)

30
.9

(9
.5
)

6.
5
(6
)

25
.9

(9
)

33
.7

(1
0)

8.
2
(7
)

Lo
w

et
al
.5
(U

S
M
SA

N
at
ur
al
H
ist
or
y

St
ud

y)
96

N
R

25
(8
.1
)

26
.7

(8
.2
)

3.
9
(5
.8
)

26
.1

(9
.3
)

28
.7

(7
.3
)

4.
6
(5
)

Fo
ub

er
t-
Sa
m
ie
r
et

al
.1
0
(F
re
nc
h
M
SA

N
at
ur
al
H
ist
or
y
St
ud

y)
26
1

4.
5
(1
–
16
)

19
.6

(7
.3
)

23
.3

(8
.2
)

4.
9
(5
.5
)

21
.2

(8
.0
)

25
.5

(9
.1
)

5.
4
(6
.0
)

P
la
ce
b
o
ar
m
s
o
f
ra
n
d
o
m
iz
ed

cl
in
ic
al

tr
ia
ls

Lo
w

et
al
.4
(r
ifa
m
pi
ci
n
tr
ia
l)

39
N
R

12
.1

(3
.4
)

N
R

5.
6
(5
.0
)

15
.2

(4
.8
)

N
R

5.
4
(6
.6
)

Po
ew

e
et

al
.6
(r
as
ag
ili
ne

tr
ia
l)

90
P
la
ce
bo

gr
ou

p:
3.
7

(2
.4
)

T
re
at
m
en
t
gr
ou

p:
4.
2

(2
.4
)

16
.8

(5
.5
)

N
R

4.
4
(0
.6
)

19
.6

(4
.9
)

N
R

3.
5
(0
.6
)

Le
vi
n
et

al
.9
(P
R
O
M
E
SA

tr
ia
l)

45
Pl
ac
eb
o
gr
ou

p:
3.
9

(2
.5
–
4.
6)

T
re
at
m
en
t
gr
ou

p:
3.
7

(2
.9
–
4.
7)

N
R

N
R

N
R

22
(1
6–
27
)

N
R

6.
6
(1
)

M
ei
ss
ne
r
et

al
.1
1
(A
FF

00
9
tr
ia
l)

6
2.
8a

15
.5

(1
0–
27
)

23
.5

(1
8–
40
)

N
R

14
.5

(1
2–
29
)

24
.5

(2
0–
43
)

N
R

Pa
lm

a
et

al
.1
2
(s
ir
ol
im

us
tr
ia
l)

9
N
R

b
20

(1
5–
24
)

N
R

5.
3
(3
.8
)

22
(1
8–
26
)

N
R

6.
5
(4
.5
)

a T
im

e
sin

ce
sy
m
pt
om

on
se
t
pe
r
gr
ou

p:
pl
ac
eb
o
gr
ou

p,
2.
9;

tr
ea
tm

en
t
gr
ou

p
PD

01
A
,2

.9
;t
re
at
m
en
t
gr
ou

p
PD

03
A
,2

.5
.

b
T
im

e
sin

ce
di
ag
no

sis
:p

la
ce
bo

gr
ou

p,
1.
6
(1
.1
–
2.
1)
;t
re
at
m
en
t
gr
ou

p,
0.
8
(0
.5
–
1.
5)
.

U
M
SA

R
S,

U
ni
fi
ed

M
ul
tip

le
Sy
st
em

A
tr
op

hy
R
at
in
g
Sc
al
e;
SD

,s
ta
nd

ar
d
de
vi
at
io
n;

M
SA

,M
ul
tip

le
Sy
st
em

A
tr
op

hy
;N

R
,N

ot
re
po

rt
ed
.

Movement Disorders, Vol. 37, No. 12, 2022 2339

C R I T I Q U E O N U M S A R S

 15318257, 2022, 12, D
ow

nloaded from
 https://m

ovem
entdisorders.onlinelibrary.w

iley.com
/doi/10.1002/m

ds.29215 by C
ochraneItalia, W

iley O
nline L

ibrary on [06/06/2023]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



clinical trials illustrates the critical need to include
patients and caregivers in the development and valida-
tion process of any new clinical outcome assessment
for MSA.

The Coronavirus Disease 2019
Pandemic and the Importance of

Virtual Assessments

The current UMSARS, specifically the UMSARS-II
and UMSARS-III, require in-person evaluations. The
lessons learned from the coronavirus disease 2019 pan-
demic and the need to increase patient recruitment and
retention in clinical trials underline the importance of
remote/virtual outcome assessments.23 To this end,
detailed instructions on how to perform tasks and
detailed scoring descriptions are required. Furthermore,
the agreement between the in-person and the virtual
assessments must be evaluated.

The Task Force Roadmap for a
Revised MDS-UMSARS

Recognizing the shortcomings of the current
UMSARS, an MDS task force was established to revise
the UMSARS and transform it into the MDS-UMSARS.
The MDS-UMSARS will comprise the following: (1) a
comprehensive scale covering the entire spectrum of
MSA-specific symptoms, (2) a patient-centered scale
that satisfies health authorities requirements to be used
in therapeutic trials, and (3) a set of virtually assessable
items.
To accomplish this, four preparatory steps will be ini-

tiated to gather additional information. First, the results
of two qualitative, industry-led studies with patients
and caregivers will be considered. These studies include
two parts, one to assess the relevance of current
UMSARS items and another part to elicit concepts and
identify features that are currently not captured by the
UMSARS. Second, a structured expert survey will col-
lect experts’ perspectives regarding the application and
utility of the current UMSARS. Third, data on
UMSARS scores collected in natural history studies and
clinical trials will be scrutinized to elucidate the
clinimetric properties, sensitivity to change, and patient
centricity of each item. Fourth, a systematic review will
be performed to estimate the frequency and severity of
MSA-specific symptoms.
These early initiatives will inform the drafting of the

first iteration of the revised MDS-UMSARS. The struc-
ture of the MDS-UMSARS might be aligned to the cur-
rent UMSARS and other validated scales developed for
related disorders (eg, the MDS Unified Parkinson’s Dis-
ease Rating Scale). We anticipate that the final structure

of the MDS-UMSARS will consist of several parts,
including a patient/caregiver-administered questionnaire
of motor and nonmotor aspects of daily living, as well
as a motor and autonomic examination. The concep-
tual construct will focus on the impact that the symp-
toms have on the patient. Each item will be anchored
to responses linked to commonly accepted clinical
terms, and each item will contain detailed instructions
for scoring during in-person and virtual visits. The first
draft will be developed by a core group of task force
members, and this draft will be refined through an iter-
ative Delphi process that will eventually define the final
structure and overall content of the revised MDS-
UMSARS. The Delphi panel will consist of clinicians,
researchers, patient representatives, and a spokesperson
from industry.
Field testing of the preliminary new MDS-UMSARS

will then be performed. The preliminary MDS-
UMSARS scale will be distributed to selected MSA
research centers in English-speaking countries. Patients,
caregivers, and their treating physicians will be invited
to complete the questionnaire. The main purpose of this
step will be cognitive debriefing and readability testing.
Standard item reduction methods will be applied to
develop a clinically meaningful, final iteration of the
MDS-UMSARS. The final version of the revised MDS-
UMSARS will be validated in a multicenter study,
including confirmation of construct validity through
correlation with relevant other scales/questionnaires,
such as the MSA quality of life questionnaire.24

Another important goal of this task force is to
develop a patient-centered MDS-UMSARS to be used
as an endpoint for disease modification clinical trials in
patients at early disease stages. This scale will be based
on MDS-UMSARS items. Determining the relevance of
the selected items for the early disease stage population,
addressing ambiguity in scoring, and minimizing redun-
dancy will be key. Before using it as an endpoint, this
clinical trial MDS-UMSARS must have undergone lon-
gitudinal validation of its responsiveness to change over
the duration of a typical clinical trial (ie, 1 year) in
patients at early disease stages.
The earlier-described guidance by the FDA has led to

independent initiatives by several industry sponsors in
creating modified versions of UMSARS with the risk of
differing scales for the upcoming treatment trials.
Because the development of the new abbreviated
UMSARS will take several years, the UMSARS task
force intends to develop, in collaboration with these
industry sponsors, a modified UMSARS for temporary
use. This modified version will be based on items of the
current UMSARS and rely on available data from pre-
vious treatment trials and natural history cohorts. The
scale will focus on the sensitivity to change of individ-
ual UMSARS items, as well as the association of indi-
vidual items with quality-of-life measurements, and will
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likely consist of a subset of current UMSARS items that
carried most of the scale information on progression in
previous studies irrespective of disease duration. This
work was initiated in 2018 outside this task force and
is expected to be completed by the end of 2022. Out-
side the MDS-UMSARS revision core program, the task
force will initiate and facilitate additional steps, includ-
ing non-English translations, the characterization of its
minimal clinically important change, and the develop-
ment of educational and training materials, including a
video tutorial to standardize its administration and
scoring.

Data Availability Statement
Data sharing not applicable - no new data generated,

or the article describes entirely theoretical research
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