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Summary: Our purpose was to verify some basic aspects of validation of the
Unified Parkinson’s Disease Rating Scale (UPDRS). One hundred and sixty-
seven Parkinson’s disease (PD) patients were included. Group A (n = 40) was
simultaneously assessed by five raters who applied the UPDRS and other PD
rating scales (PDRS). A set of timed tests, the Mini-Mental State Examination
(MMSE), and the Hamilton Scale for Depression (HSD) were administered by
an independent examiner. Group B (n = 127) was individually assessed
through the UPDRS and the other PDRSs by one neurologist in four different
hospitals. The UPDRS was administered in 16.95 = 7.98 min. The internal
consistency was high (Cronbach’s alpha = 0.96). Nevertheless, the items re-
lated to depression, motivation/initiative, and tremor were scarcely consistent.
The Interrater reliability was satisfactory (all the items had k > 0.40). There
was a high correlation of the UPDRS with the Hoehn and Yahr staging (r, =
0.71; p < 0.001) and some timed tests (finger tapping; arising from chair), but
also with the MMSE and HSD (r, = 0.53; r, = 0.64; p < 0.001). The conver-
gent validity with the other PDRS (Intermediate Scale and Schwab and En-
gland Scale) was very high (r, = 0.76-0.96; p < 0.001). The factor analysis
identified six factors that explained 59.6% of the variance. The dimension
“tremor’’ showed a remarkable independence. The UPDRS is a multidimen-
sional, reliable, and valid scale, with some inconveniences derived from its
internal consistency, discriminant validity, and pragmatic application. Key
Words: Unified Parkinson’s Disease Rating Scale—Validation—Internal Con-
sistency—Interrater reliability—Factor analysis.

Usually, qualitative rating scales are used to as-
sess the functional condition of patients with Par-
kinson’s disease (PD). Many different rating scales
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for PD (PDRS) have been used in clinical studies,
with multiple problems arising when the interpreta-
tion or comparison of the results was attempted (1).

The need of a common and uniform method for
evaluation of PD prompted the creation of the Uni-
fied Parkinson’s Disease Rating Scale (UPDRS) De-
velopment Committee in 1984 (2). The UPDRS has
become the most widely used PDRS. However,
some of the metric characteristics that support the
validity of such tools have never been checked (or
published). The purpose of the present study is to
verify some aspects of the validity and the dimen-
sionality of the UPDRS.
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PATIENTS AND METHODS

Patients

Forty PD patients from the Hospital Universi-
tario de Getafe were included in the study as Group
A. A set of timed tests and scales (see the following)
was applied to this group following a set protocol.
One hundred twenty-seven different PD patients
were evaluated by other neurologists (the Multicen-
tric arm; Group B) in order to obtain an indepen-
dent valuation of the various PDRSs. The main
characteristics of both groups of patients are shown
in Table 1. There were patients in stages I to V of
the Hoehn and Yahr’s classification, with a higher
representation of the stages II to IV in both arms of
the study.

Examiners and Tests

Group A

The patients were assessed by sixX raters in two
subsequent phases: an examiner (always the same,
E.M.) recorded data about the patient (name, age,
sex), evolution of disease, and treatment. After-
ward, he applied the timed tests, the Mini-Mental
State Examination (MMSE) (3), and the Hamilton
Scale for Depression (HSD) (4). The timed tests
included were (a) finger tapping. Number of com-
plete movements in 20 seconds, each hand sepa-
rately; (b) time (in seconds) spent in folding a paper
sheet twice and putting it into an envelope; (c) num-
ber of times the patient gets up from a chair in 20
seconds; (d) time (in seconds) spent in walking 3 m,
back and forth.

Immediately after, each patient was simulta-
neously evaluated by five other examiners (three
neurologists plus two resident physicians in geriat-

rics). These examiners established by agreement
the stage on the Hoehn and Yahr’s classification
(HYC). Afterwards, they simultaneously applied
the UPDRS (Version 3.0) (2) and the Intermediate
Scale for Assessment of PD (ISAPD) (5). The inter-
view and the main aspects of the examination were
conducted by one of the neurologists (in a rotational
order) in a demonstrative way. Each rater had at his
or her disposal the UPDRS and the ISAPD and also
specifically designed forms for recording the data.
In addition, the examiners asked the patient or her
or his caregiver to clear doubts about the questions
included in the scales. They checked any aspect of
the examination that was considered ambiguous or
unascertainable without a direct valuation (e.g., the
rigidity).

In order to obtain as independent an assessment
as possible, the examiners were not allowed to in-
terchange opinions during the evaluation. The
scores obtained by these five raters were only used
for the interrater reliability analysis. Only the data
obtained by one of the neurologists (A.G.-N.) were
considered for the rest of the analysis.

Group B

The examiners were another six neurologists be-
longing to four different hospitals. They recorded,
individually, some clinical data, HYC stage, and
they also individually applied the UPDRS and the
ISAPD to their patients. Therefore, in this group,
each patient was evaluated by only one neurologist.

In both groups, a patient’s self-evaluation from 0
(absolutely disabled; very poor condition) to 10 (ab-
solutely able; very good condition) and the time
spent to administer the UPDRS were also recorded.

In the present study, three components were con-
sidered in the UPDRS. The first part was integrated

TABLE 1. Description of the series

Group A (n = 40)

Group B (n = 127)

X SD Range X SD Range
Age? 69.57 11.12 44-88 64.97 8.91 42-84*
Age at onset® 64.80 10.58 40-80 — — —
Duration of disease® 4,96 4.36 0.5-19 6.55 422 0.5-20°
Hoehn and Yahr stage 2.75 1.08 1-5 2.62 0.76 14
Subjective score 4.96 2.77 0-10 5.04 2.74 0-10
UPDRS (NC) 42.96 25.97 6-96.4 32.48 15.89 0-68°
ISAPD (NC) 17.05 11.74 0-39 13.00 7.42 0-33°
Schwab and England Scale 66.17 30.10 0-10 78.93 14.66 20-100°

X, sample mean; *Differences between Groups A and B are significant (p < 0.05).

% In years.

UPDRS, Unified Parkinson’s Disease Rating Scale (Ref. 2); ISAPD, Intermediate Scale for Assessment of Parkinson’s Disease (Ref. 1);

(NC), scores of the Complications of Therapy subscale, not included.

Movement Disorders, Vol. 9, No. 1, 1994



78 P. MARTINEZ-MARTIN ET AL.

by the items of the subscales I to III (items 1 to 31):
Mentation, Behavior and Mood; Activities of Daily
Living, and Motor Examination. This part is prop-
erly devoted to assess parkinsonian manifestations,
and therefore, it was the object of the analysis in the
present study. Each item was considered as a com-
ponent of a scale devised to measure one construct:
the condition of the PD patient. The sum of the
scores of this part (items 1 to 31) in the ‘“‘on”” period
was considered the ‘‘total UPDRS.”

A single score (maximum 4) was generated for
each item. When it was pertinent, the examined
function or clinical manifestation was assessed in all
body regions, and the final score was based on the
average (if symmetric) or the worst function (if
asymmetric).

The second part, including the items 32 to 42, is
the subscale IV ‘‘Complications of therapy.”” The
peculiarity of this section requires it to be analyzed
separately, and this was not the aim of the present
study.

Finally, the third part includes the HYC and the
Schwab and England Activities of Daily Living
Scale (SES). The HYC was taken as the ‘‘gold stan-
dard,” and the SES was considered a functional
scale to be compared with the UPDRS.

Analysis of the Results

The score assigned to each item (in the “‘on”’ pe-
riod) and sum of the scores belonging to the first
part (items 1 to 31) were used as crude data. Spe-
cific statistical measures (Cronbach’s alpha, kappa
of Fleiss, and the Relative Ranges Method) (6-9)
were used to assess the internal consistency and the
interrater reliability. Nonparametric correlation
(Spearman rank correlation) was calculated to de-
termine some specific aspects of the internal con-
sistency and validity. Limits of statistical signifi-
cance were given between 0.05 and 0.001. Addition-
ally, a multivariate regression analysis was applied
to establish the relationship between the UPDRS,
the criterion (HYC), and the SES.

A factor analysis of the first part of the UPDRS
was carried out in order to explore the dimension-
ality of the scale. Orthogonal and oblique rotations
were used in the factors’ extraction method.

The Modified HYC and the SES (2) were consid-
ered additional methods of PD evaluation in order
to determine some aspects of validity. The applica-
tion of the original versus the modified HYC was
also analyzed.
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RESULTS

The prevalence of the aspects evaluated by the
UPDRS in the present study is shown in Table 2.

Reliability: Internal Consistency

As a comprehensive measure of this aspect, the
Cronbach’s alpha coefficient was calculated, with a
result of 0.96. Additionally, the item total and the
interitem correlations were verified through the
Spearman rank correlation. In the first part of the
UPDRS (items 1 to 31), 17 items showed a highly
significant correlation (r, from 0.60 to 0.81; p <
0.001) with the total score: 5, Speech; 9, Cutting
food; 10, Dressing; 11, Hygiene; 12, Turning in bed;
15, Walking; 18, Speech; 19, Facial expression; 23,
Finger taps; 24, Hand movements; 25, Alternating
movements of hands; 26, Leg agility; 27, Arising
from chair; 28, Posture; 29, Gait; 30, Postural sta-
bility; and 31, Body bradykinesia.

TABLE 2. Prevalence and interrater reliability of the
UPDRS items

Prevalence

Item (%) K? RR?

1. Intellectual impairment 67.5 0.79 6.5
2. Thought disorder 20.0 0.80 4.5
3, Depression 79.3 0.60 13.0
4. Motivation/initiative 58.1 0.71 10.0
5. Speech 52.5 0.69 9.5
6. Salivation 40.6 0.77 9.0
7. Swallowing 26.8 0.82 4.0
8. Handwriting 76.8 0.71 9.0
9, Cutting food 88.1 0.85 5.5
10. Dressing 87.5 0.82 5.5
11. Hygiene 86.2 0.83 4.5
12. Turning in bed 81.8 0.75 8.5
13. Falling 28.7 0.70 5.0
14. Freezing 49.3 0.71 7.5
15. Walking 91.2 0.72 8.5
16. Tremor 86.8 0.68 13.5
17. Sensory complaints 59.3 0.46 21.5
18. Speech 90.0 0.53 14.0
19, Facial expression 85.6 0.42 20.5
20. Tremor at rest 80.0 0.54 16.0
21. Action of postural tremor 56.2 048 17.0
22. Rigidity 67.5 0.86 4.5
23. Finger taps 80.6 0.47 155
24, Hand movements 69.3 0.60 11.0
25. Rapid alternating movements 77.5 0.60 140
26. Leg agility 85.6 0.51 15.5
27. Arising from chair 40.0 0.73 8.5
28. Posture 82.5 0.49 16.5
29. Gait 62.5 0.66 10.5
30. Postural stability 67.5 0.90 3.0
31. Body bradykinesia 86.6 0.43 19.0

4 Kappa of Fleiss (Ref. 8).

b Relative ranges (Ref. 9). The interrater agreement may be
considered moderate when RR is <15, high when RR is <10, and
very high when RR =< 5.0 (theorical limits).
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The other 14 items also correlated at a significant
level (r, from 0.22 to 0.50). The items 20, Tremor at
rest (r, = 0.22); 3, Depression (r, = 0.23); and 4,
Motivation/Initiative (r, = 0.24) had the lowest cor-
relations. A matrix of interitem correlations (Spear-
man rank correlation) showed that five of them dis-
played as nonsignificant a high proportion of their
correlations: 3, depression; 4, motivation/initiative;
16, tremor; 20, tremor at rest; and 21, action or
postural tremor.

Reliability: Interrater Agreement

The results of this analysis appear in Table 2. As
a whole, all the items showed an adequate interob-
server reliability. It was moderate for the following
items: 17, sensory complaints; 19, facial expres-
sion; 21, action or postural tremor; 23, finger taps;
28, posture; and 31, body bradykinesia (0.40 < k <
0.50). Similar results were obtained through the
Relative Ranks Methods (9). The correlation be-
tween both methods was r = 0.95 (p < 0.001). The
correlations among the total scores obtained from
the five examiners who rated the Group A was very
high (r, = 0.98; p < 0.001).

Validity

Pragmatic Validity

The UPDRS is easily applied in the actual prac-
tice. The average time spent in applying it (com-
plete) was 16.95 + 7.98 min (19.86 = 6.49 min in
Group A; 10.03 = 9.0 min, in Group B).

Criterion-Related Validity

The correlation between the HYC (criterion) and
the total score of the UPDRS was r, = 0.71 (p <
0.001). The variation induced by taking into account
the original HYC instead of the modified one (as

TABLE 3. Stepwise multiple regression analysis®

__%_ Change F to

Step Entered R RSQ in RSQ enter
1 30. Postural

stability 0.76 0.58 0.58 231.49

2 10. Dressing 0.80 0.64 0.06 30.72

3 29. Gait 0.81 0.67 0.02 10.61

4 13. Falling 0.82 0.68 0.01 8.97
5 12. Turning

in bed 0.83 0.69 0.009 5.30

2 Dependent variable: Hoehn and Yahr staging.

TABLE 4. Correlation between the UPDRS and the
timed tests

re P <
Finger tapping (left) —0.67 0.001
Finger tapping (right) —-0.49 0.01
Finger tapping (mean) -0.59 0.001
Arising from chair -0.76 0.001
Walking a distance 0.25 NS
Test of the envelope 0.35 0.05

Group A, n = 40.
r,, Spearman rank correlation coefficient; NS, not significant.

appears in the UPDRS) (2) was negligible (r, =
0.69).

The stepwise multiple regression analysis (Table
3) showed that 69% of the HYC variance was ex-
plained by five items of the UPDRS. The items that
had significant predictive value were 30, postural
stability; 10, dressing; 29, gait; 13, falling; and 12,
turning in bed.

An additional verification of concurrent validity
was established by means of the correlation among
the total score of the UPDRS and the timed tests
{Table 4). Correlation coefficients ranged from 0.25
(nonsignificant; Walking a distance) to 0.76 (p <
0.001; Arising from chair).

Construct Validity

The discriminant validity was determined
through the correlation between the UPDRS and
two scales devised to measure constructs different
from PD: MMSE and HSD. Spearman rank coeffi-
cients were —0.64 and 0.53 (p < 0.001), respec-
tively (Table 5).

The convergent validity was determined, estab-
lishing the correlation between the scores of the
UPDRS and those obtained from other PDRS: Pa-
tient’s Self-evaluation, ISAPD, and SES. Spearman

TABLE 5. Construct validity of the UPDRS*

Group A Group B Both

Mini-Mental Status Exam —-0.64 — —
Hamilton Scale for

Depression 0.53 —_ —
Subjective patient’s

score —-0.51 — —
ISAPD 0.95 0.91 0.92
Schwab and

England Scale -0.96 -0.76 —-0.81

ISAPD, Intermediate Scale for Assessment of Parkinson’s
Disease (Ref. 5).

@ Spearman rank correlation coefficients p < 0.001 (Group A,
n = 40; Group B, n = 127).

Movement Disorders, Vol. 9, No. 1, 1994
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coefficients ranged from 0.51 to 0.96 (p < 0.001)
(Table 5).

Dimensionality

Factor analysis of the UPDRS showed the exis-
tence of six factors that explained 59.61% of the
variance. Table 6 shows the factor loadings and
communality of the 31 included items, considered
as independent variables (orthogonal analysis). The
identified factors were defined as follows: Factor I,
Mobility of the extremities, including bradykinesia
and rigidity; Factor II, Stability, gait and general
mobility; Factor III, Functional ability; Factor 1V,
Tremor; Factor V, Communication/expression; and
Factor VI, Bradykinesia and gait, this latter with
coefficients lower than 0.30. Similar results were
obtained after oblique rotation (Table 7). The cor-
relations between factors ranged from 0.28 to 0.57,
but the factor ‘‘tremor’’ was uncorrelated to any
other.

P. MARTINEZ-MARTIN ET AL.

DISCUSSION

The evaluation of the PD patients is carried out
by means of PDRS. These scales are the most used
and pragmatic clinical tools to measure severity, in
the absence of a specific parameter to be measured
(e.g., density of neurons in the sustantia nigra) or
uniform, comprehensive system of objective mea-
sures (1,10). However, the subjective nature of
these instruments makes it necessary to verify their
certainty and efficacy (reliability and validity)
through a statistical process (6). Only partial as-
pects of the metric qualities of the UPDRS have
been published (2,11,12).

The reliability of the UPDRS is remarkable. The
Cronbach’s alpha is the most used method to assess
the internal consistency of measurement scales.
The alpha obtained in the present study (0.96) is
indicative of very high internal consistency, but the
effects of redundancy (several items focused on the

TABLE 6. Factor analysis (orthogonal rotation) of the UPDRS

Items Factors
N. Name I I III v \' VI Communality
23. Finger tapping 0.88 0.78
24. Hand movements 0.83 0.73
25. Rapid alternating mov. 0.79 0.73
26. Leg agility 0.66 0.51 0.70
31. Body bradykinesia 0.62 0.33 0.42 0.28 0.81
22. Rigidity 0.55 0.34 0.52
28. Posture 0.51 0.51 0.41 0.77
30. Postural stability 0.35 0.81 0.83
15. Walking 0.27 0.72 0.27 0.72
29. Gait 0.33 0.70 0.26 0.69
12. Turning in bed 0.36 0.55 0.32 0.68
11. Hygiene 0.46 0.55 0.51 0.83
13. Falling 0.54 0.48
27. Arising from chair 0.50 0.54 0.32 0.69
14, Freezing 0.52 0.44
9. Cutting food 0.44 0.44 0.59 0.81
10. Dressing 0.45 0.47 0.54 -0.25 0.82
5. Speech 0.37 0.25 0.53 0.50 0.78
6. Salivation 0.51 0.52
20. Tremor at rest 0.93 0.81
16. Tremor 0.90 0.79
18. Speech 0.50 0.27 0.79 0.78
1. Intellectual impairment 0.32 0.31 0.49
2. Thought disorder 0.29 0.33 0.49
3. Depression 0.38
4. Motivation/initiative 0.48 0.45
21. Action tremor 0.36 0.48 0.49
7. Swallowing 0.28 0.45 0.51
17. Sensory complaints 0.33 0.32
8. Handwriting 0.45 0.33 0.50
19. Facial expression 0.46 0.25 0.42 0.39 0.68
Eigenvalue 5.63 5.33 3.40 2.09 1.50 0.52
% Variance 18.16 17.19 10.96 6.77 4.86 1.67

Loadings less than 0.25 have been deleted.

Movement Disorders, Vol. 9, No. 1, 1994
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TABLE 7. Factor analysis (oblique rotation) of the UPDRS
Items Factors
N. Name I 11 I v A% VI Communality
23. Finger tapping 0.91 0.78
24, Hand movements 0.83 0.73
25. Rapid alternating mov. 0.79 0.73
26. Leg agility 0.61 0.29 0.70
11. Hygiene 0.34 0.65 0.83
10. Dressing 0.33 0.63 0.82
9. Cutting food 0.30 0.61 0.81
18. Speech 1.00 0.78
5. Speech 0.62 0.31 0.78
29. Gait 0.72 0.69
30. Postural stability 0.71 0.83
27. Arising from chair 0.32 0.54 0.69
20. Tremor at rest 0.94 0.81
16. Tremor 0.92 0.79
15. Walking 0.38 0.39 0.72
14. Freezing 0.31 -0.27 0.44
17. Sensory complaints 0.29 0.32
8. Handwriting 0.44 0.50
19. Facial expression 0.30 0.47 0.68
13. Falling 0.27 0.33 0.48
21. Action tremor 0.31 0.47 0.49
22. Rigidity 0.49 0.52
1. Intellectual impairment 0.36 0.49
2. Thought disorder 0.49
3. Depression 0.38
4. Motivation/initiative 0.45
12. Turning in bed 0.25 0.44 0.43 0.68
28. Posture 0.30 0.38 0.77
6. Salivation 0.28 0.31 0.52
7. Swallowing 0.42 0.51
31. Body bradykinesia 0.41 0.25 0.38 0.35 0.81
Eigenvalue 3.95 2.28 2.25 2.24 2.08 1.00

Loadings less than 0.25 have been deleted.

same aspect of the construct) should be kept in
mind to explain this figure. Internal consistency in-
creases with the number of items and substantially
depends on the homogeneity of the summed score
in relation to the construct and on the interitem cor-
relation.

To attain some basic information about these
points, the item-total correlation and the interitem
matrix of correlations were obtained. Those items
related to depression (item 3), motivation/initiative
(item 4), and tremor (items 16, 20, and 21) appear to
be poorly related to the other aspects, in agreement
with previous studies (1,5,13). Their inclusion can
be questioned in scales designed to evaluate the
functional severity of PD. On the other hand, these
manifestations of the disease are properly consid-
ered by multidimensional scales with specific parts
devoted to assess every aspect of the disease, such
as the UPDRS.

Concerning the interrater reliability, the UPDRS
should be considered a highly reliable scale. Only

six items showed kappa coefficients lower than 0.50
(Table 2), but all of them were above 0.40 (moderate
interrater agreement) (14). Probably the reason for
these results, which are close to those found by
Fahn et al. (2), is the adequate construction of the
scale (number, order, and precise definition of the
scoring ranks) (1,15-17). The previous interrater
agreement to determine the patient’s stage on the
HYC is the most plausible explanation of the ex-
ceedingly high index observed in the item 30, Pos-
tural stability.

In relation to the validity aspects, some findings
deserve comment. As the authors of the UPDRS
pointed out, the scale can be completed in 10-20
min (2). In the present study, the upper ends of the
range were 38 and 40 min (Groups A and B, respec-
tively). These figures could limit the use of the
UPDRS in clinical settings with a heavy burden of
work. Repetition of parts of the scale may be re-
quired (e.g., the motor subscale) for multiple test-
ing. In this way, the time of application is consid-

Movement Disorders, Vol. 9, No. 1, 1994
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erably reduced, but the advantages of the UPDRS
with respect to other PDRS are probably reduced,
too. The significant difference observed between
Groups A and B may be explained by the design of
the study (five simultaneously acting raters, some
of them inexperienced with PDRS, in Group A).

The criterion-related validity of the UPDRS has
to be considered very satisfactory. A criticism
could be made on the choice of the HYC as the gold
standard, due to its relative insensitivity and unre-
liability (1,2,5,9,18). Nevertheless, it is the most
used method of establishing the severity of the dis-
ease with a simple index. In addition, other inves-
tigators have verified the validity of different PDRS
using the HYC as a comparison (5,17,19,20).

The objective timed tests had a variable correla-
tion, good to moderate, with the total score of the
UPDRS, except for ““Walking a distance, back and
forth™ (Table 4). The existence of a subgroup of
patients with a predominant, early gait disorder is a
possible explanation of the resuits obtained with
this modification of the ‘‘effective method devised
by Webster”’ (10).

The finger-tapping test with the right hand corre-
lated at a lower level (p < 0.01) than that with the
left hand (p < 0.001). It has been previously found
that the correlation is better between the patient’s
condition and the clinical expression of the disease
on the left side of the body or with the alternating
movements with the left hand (21,22). This finding
may be related to the asymmetric onset and evolu-
tion of PD manifestations (21) or to a lesser ability
of the nondominant hand to compensate for motor
deficits. We do not have a solid explanation for this
finding.

The fair discriminant validity of the UPDRS with
regard to the MMSE and HSD (Table 5) has to be
explained by the coincidence, at least partially, of
their respective constructs. Certainly, the UPDRS
includes items assessing mental status and mood.
More important, the combination of PD with de-
mentia or depression is frequent and an associated
PD—-dementia—depression has been proposed as a
possible form of PD (23-26).

The convergent validity of the UPDRS with
the ISAPD (1} was excellent (Table 5). Previously
named NEV (Nueva Escala de Valoracion) (5,22),
the ISAPD was devised from other PDRS through a
selection of items by statistical methods (22). Its
validation will be published in the near future. It
contains 13 items scoring from 0 to 3 and a section
for evaluation of dyskinesias and fluctuations.

Movement Disorders, Vol. 9, No. 1, 1994

The correlation of the UPDRS with the SES was
also very high, mainly in Group A (Table 5). The
difference in the results obtained by Group A and
Group B probably is a consequence of bias intro-
duced from the Multicentric multiauthored branch.

The factor analysis identified six factors, pointing
out the multidmensionality of the UPDRS (Table 6).
Factors I, 11, and III were related to mobility of the
extremities, stability/gait/general mobility, and
functional ability, respectively. Factor 1V is an in-
dependent one, exclusively involving tremor.
Bradykinesia, speech (item 5) and facial expression
weighted on four factors.

Obviously, a comprehensive assessment of PD
required a multidimensional scale. In previous stud-
ies, using different PDRS (13,17), three factors ac-
counted for ~70% of the total variance. The factors
“‘gait and balance” and ‘‘tremor’’ of these studies
were equivalent in components to the Factors II
and IV in the present study. The design and length
of the UPDRS justify a more complex dimensional
structure and also that only about 60% of the vari-
ance is explained by the six factors. An oblique
rotation analysis was also carried out under the
theoretical assumption (with no a priori judgment)
that all the items of UPDRS were related to one
single underlying condition, namely PD (Table 7).
This approach modified the order of the factors and
some components of Factor VI. A more defined
clustering of variables within each factor was ob-
tained, although the relation between some of them
(e.g., freezing and intellectual impairment) is diffi-
cult to explain. The remarkable independence of the
dimension ‘‘tremor”’ among the manifestations of
PD also appears. This fact has been pointed out in
previous studies (1,20,27).

In summary, the following points may be high-
lighted:

1. The internal consistency of the UPDRS is high
(Cronbach’s alpha = 0.96), although redun-
dancy probably inflates this index.

2. The items related to depression and tremor show
a fair internal consistency.

3. In agreement with previous studies (2), the inter-
rater reliability is satisfactory.

4. The UPDRS may be applied in a reliable way,
even by nonneurologists, if clear instructions
and brief training are given, as previously rec-
ommended (1,28).

5. The length of the UPDRS may be problematic in
some clinical settings, threatening its pragmatic
validity, as suggested before (17). The use of
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subscales of the UPDRS mitigates this problem.

. Other aspects of validity (criterion-related and

convergent validity) qualify the UPDRS as an
adequate instrument to assess PD.

. The discriminant validity in relation to the

MMSE and the HSD is low.

. The UPDRS is a complex, multidimensional

scale, with six identified factors that explain
about 60% of the variance.

Addendum

A very interesting paper by Baas et al. (29) has

appeared since the submission of our manuscript.
These authors have identified eight factors (66% of
the total variance) characterizing the clinical profile
of Parkinson’s disease by a principal component
analysis applied to a battery of rating scales and
objective tests.

10.

11.
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