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Abstract: Despite the renewed interest in Sydenham’s chorea
(SC) in recent years, there were no valid and reliable scales to
rate the several signs and symptoms of patients with SC and
related disorders. The Universidade Federal de Minas Gerais
(UFMG) Sydenham’s Chorea Rating Scale (USCRS) was de-
signed to provide a detailed quantitative description of the
performance of activities of daily living, behavioral abnormal-
ities, and motor function of subjects with SC. The scale com-

prises 27 items and each one is scored from 0 (no symptom or
sign) to 4 (severe disability or finding). Data from 84 subjects,
aged 4.9 to 33.6 years, support the interrater reliability and
internal consistency of the scale. The USCRS is a promising
instrument for rating the clinical features of SC as well as their
functional impact in children and adults. © 2005 Movement
Disorder Society
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Sydenham’s chorea (SC) is a delayed complication of
group A �-hemolytic streptococcal pharyngitis and con-
stitutes one of the major criteria of acute rheumatic
fever.1 The typical age at onset of SC is between 8 and
9 years old and there is a female preponderance.2,3 The
presence of random and purposeless involuntary move-
ments called chorea is the main feature of SC. Choreic
movements in SC are generalized in most patients, but
they determine variable degree of motor disability. Other
motor symptoms, such as motor impersistence, hypomet-
ric saccades, dysarthria, and decreased muscle tone can
be present.2 Although the distinction between chorea and
tics may be troublesome, the latter are reported fre-
quently in SC.4 Neuropsychiatric symptoms including
hyperactivity and obsessive-compulsive behavior are
also noticeable in SC patients.5–7

In 1998, Swedo and colleagues8 proposed that a subset
of childhood tic disorders and behavioral abnormalities,

principally obsessive-compulsive disorder, could be
causally related to streptococcal infection. The acronym
PANDAS (pediatric autoimmune neuropsychiatric disor-
ders after streptococcal infection) was then employed to
name this condition.8 Considerable controversies fol-
lowed the PANDAS hypothesis bringing renewed inter-
est in SC, a disease that was restricted to underdeveloped
countries.3 Despite advances in the understanding of SC,
many questions remain unsolved, including the validity
of the PANDAS construct.9

One limitation of the study of SC and related disorders
is the lack of a validated rating scale. This study presents
the development and initial testing of the first published
scale of SC called the Universidade Federal de Minas
Gerais (UFMG) Sydenham’s Chorea Rating Scale
(USCRS).

SUBJECTS AND METHODS

Subjects

The 84 subjects comprised children (64) and adults
(20) (mean age � SD, 15.7 � 6.2 years; age range,
4.9–33.6 years; 28 males, 56 females) were enrolled in
this study carried out from January 2003 to December
2003. All subjects had been diagnosed with SC and are
currently followed at the Movement Disorders Clinic at
UFMG, Belo Horizonte, Brazil. SC was diagnosed if the
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patient had acute onset of chorea, met the modified Jones
criteria for acute rheumatic fever,1 and if other causes of
chorea were excluded carefully.2

These patients were interviewed and examined by
clinicians with extensive clinical experience with SC and
trained in the use of the USCRS. For the interrater
reliability assessment, 20 patients were each rated by
three clinicians (A.T., D.M., and F.C.), with the clini-
cians independently evaluating the patients.

USCRS

After several months of pilot experience, the investi-
gators formulated the USCRS that was designed to pro-
vide a detailed quantitative description of the perfor-
mance of activities of daily living, behavioral
abnormalities, and motor function of subjects with SC.

Emphasis was placed on clinical features that were
likely to be relevant in SC and easily assessed by a brief
physical examination. The scale comprises 27 items and
each one is scored from 0 (no symptom or sign) to 4
(severe disability or finding). The behavioral assessment
measures irritability, attention deficit, hyperactivity, ob-
sessions, compulsions, and reduced verbal fluency. The
functional assessment evaluates impairment and the level
of independence of the patient to perform activities of
daily living, such as handwriting, cutting food, dressing,
walking, and hygiene. The motor function section of the
USCRS assesses oculomotor function, motor persis-
tence, dysarthria, chorea in the face and all limbs, bra-
dykinesia, muscle tone, and gait. Tics were not assessed,
as it is virtually impossible to distinguish them from
chorea.

Some items of the USCRS such as ocular pursuit and
leg agility were based on previously published scales, the
Unified Huntington’s Disease Rating Scale (UHDRS)10

and the Unified Parkinson’s Disease Rating Scale (UP-
DRS),11 respectively. Other items, such as muscle tone,
were formulated by the authors based on their clinical
experience. The USCRS is reprinted in the Appendix.

Statistical Analysis

The variables were processed in a database and statis-
tical analysis carried out using the SAS software (SAS,
Cary, IN). The interrater reliability was assessed using an
intraclass correlation coefficient (ICC). The internal con-
sistency of the USCRS was assessed by Cronbach’s �
and the Spearman correlation coefficient calculation.
Factor structure was also analyzed using a principal
components factor analysis.

RESULTS

The ICC values for individual items of the USCRS
ranged from 0.86 to 1.0 (median 0.98) (Table 1). Cron-
bach’s � value was 0.97. Table 2 presents the Spearman
correlation coefficients between each item of the
USCRS. There was a high degree of internal consistency
in each component of the USCRS, except for some items
of behavioral domain (obsessions, compulsions, atten-
tion deficit, and hyperactivity). Interestingly, when we
carried out principal components analyses, two factors
emerged (Table 3). The first factor comprised items of
the motor function and performance of activities of daily
living, whereas the second factor corresponded to behav-
ioral items.

DISCUSSION

The basal ganglia are composed of several nuclei that
are linked to one another and to the brain cortex by
parallel segregated circuits, each subserving different
functions. These corticostriatal pathways include a dor-
solateral prefrontal circuit that mediates executive func-
tions, an orbitofrontal circuit responsible for behavioral
monitoring, an anterior cingulate circuit that mediates
motivated behavior, and motor and oculomotor cir-
cuits.12 The motor circuit facilitates voluntary move-

TABLE 1. Intraclass correlations for 3 raters and 20
subjects

USCRS item Intraclass correlation

Irritable behavior 0.99
Attention deficit 0.98
Hyperactivity 0.97
Obsessions 0.98
Compulsions 0.96
Verbal fluency 0.99
Dysarthria-s 0.99
Chorea-s 1.00
Handwriting 0.99
Cutting food 0.99
Hygiene 0.99
Dressing 1.00
Walking 0.99
Ocular pursuit 0.86
Dysarthria 1.00
Face chorea 0.98
Right arm chorea 0.98
Right leg chorea 0.98
Left arm chorea 0.97
Left leg chorea 0.99
Tongue protrusion 0.99
Right side finger tap 0.99
Left side finger tap 0.96
Right side leg agility 0.97
Left side leg agility 0.98
Muscle tone 0.96
Gait 0.96

USCRS, UFMG Sydenham’s chorea rating scale.
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ments and inhibit competing movements that might in-
terfere with the desired movement.13

The basal ganglia have been implicated as a target of
poststreptococcal autoimmune mechanism in SC.3 In-
deed, structural or functional abnormalities within basal
ganglia circuits may explain the clinical picture exhibited
by SC patients. For instance, chorea may be explained by
the motor circuit impairment whereas hypometric sac-
cades may be explained by oculomotor circuit dysfunc-
tion. Some behavioral abnormalities that follow SC can
be related to the orbitofrontal circuit syndrome12 charac-
terized by disinhibition and emotional lability. It can be
hypothesized that different SC clinical phenotypes might
reflect the topography of the immune-based dysfunction
within corticostriatal circuits.14 Bearing this hypothesis
in mind, we constructed an instrument called the USCRS
to assess the several symptomatic dimensions of SC.

The high ICCs for all USCRS items indicate that these
measures can be made with a high degree of accuracy by
experienced clinicians. We also found a high degree of
internal consistency of the USCRS expressed by the
Cronbach’s � value. However, on the Spearman corre-
lation analysis, some behavioral items correlated poorly
with other variables. As internal consistency represents
the degree to which individual items are consistent with
each other and, thus, are tapping the same construct,
items with poor internal consistency can be dropped
from the final scale form.15 We preferred to retain such
items, because of their clinical relevance as proposed by
several authors.5–7 The factor structure analysis of the
USCRS also segregated all behavioral items from the
motor/functional components. As SC is proposed to be
an immune-mediated basal ganglia dysfunction, this may
suggest that distinct basal ganglia circuits are affected
differently in SC. Interestingly, analysis of the UHDRS
also demonstrated that the behavioral component did not
correlate well with the motor, cognitive, and functional
components.10

Although the USCRS is not a diagnostic instrument, it
would be interesting to evaluate patients considered to
have PANDAS with it. As the fifth criterion for PAN-
DAS refers to the presence of abnormal neurological
findings described as choreiform movements,8 it would
be of paramount importance to verify if some PANDAS
patients might have in fact mild form of SC.9

In conclusion, the USCRS is a promising instrument
for rating the clinical features of SC and their functional
impact in children and adults. We believe that this scale
might be a useful instrument to assess clinical changes in
SC associated either with natural history or therapeutic
intervention.

APPENDIX

THE UFMG SYDENHAM’S CHOREA RATING
SCALE (USCRS)

A. Instructions

USCRS was designed to rate the overall severity of Sydenham’s
chorea across different symptomatic dimensions. It is important to
reassure that this is not a diagnostic scale.

The assessor should first complete the sections I and II (items 1–13)
before performing the motor assessment (section III, items 12–21). The
first two sections are completed based on all available information
obtained from the patient and/or relatives. The style of the interview is
semistructured, using the description of the items and the content of the
anchor points as a guide. The third section is completed during the
physical examination.

B. Inventory

I-Behavior (Information obtained from the patient and/or rela-
tives)
1. Irritable behavior (impatient, impulsive, inflexible, uncooperative)

0 � absent
1 � minimal (less than 25% of the time)
2 � mild (between 25 and 50% of the time)
3 � moderate (more than 50% of the time, but less than 75%)
4 � severe (more than 75% of the time)

2. Attention deficit (difficulty sustaining attention in tasks or play
activities)

0 � absent
1 � minimal (present, but without functional impairment)
2 � mild (with functional impairment, but the patient can perform

activities demanding attention without help)
3 � moderate (the patient can perform activities with help)
4 � severe (the patient is unable to perform any activity demanding

attention even with help)

3. Hyperactivity (distinct from chorea)

0 � absent
1 � minimal (present, but without functional impairment)
2 � mild (with functional impairment, but the patient can control

him/herself without external warning)
3 � moderate (the patient can control him/herself only with external

warning)
4 � severe (the patient can not be controlled even with external

warning)

4. Obsessions (recurrent and/or persistent ideas, thoughts, or images)

0 � absent
1 � minimal (present, but without functional impairment)
2 � mild (with functional impairment, but the patient can perform

most of the activities of daily living)
3 � moderate (the patient can not perform most of the activities of

daily living)
4 � severe (activities of daily living are impossible)

5. Compulsions (uncontrolled repetitive behaviors)

0 � absent
1 � minimal (present, but without functional impairment)
2 � mild (with functional impairment, but the patient can perform

most of the activities of daily living)
3 � moderate (the patient can not perform most of the activities of

daily living)
4 � severe (activities of daily living are impossible)
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6. Verbal fluency

0 � normal
1 � minimally impaired (reduced spontaneous speech but without

impairment of the communication)
2 � mildly impaired (reduced spontaneous speech with impairment

of the communication)
3 � moderately impaired (spontaneous speech abolished, but able to

speak when requested)
4 � severely impaired (no speech even when requested)

II-Activities of Daily Living (Information obtained from the patient
or relatives)
7. Dysarthria

0 � absent
1 � minimal (present, but completely comprehensible, or speech

easily understood)
2 � mild ( less than 25% of the speech is incomprehensible, or some

difficulty in understanding speech)
3 � moderate (25–50% of the speech is incomprehensible, or

marked difficulty in understanding speech)
4 � severe (incomprehensible speech)

8. Chorea

0 � absent
1 � minimal (present, but without functional impairment)
2 � mild (with impairment of some motor or functional activities)
3 � moderate (with impairment of many motor or functional activities)
4 � severe (completely disabled)

9. Handwriting

0 � normal
1 � minimally impaired (compromised handwriting, but all words

are legible)

2 � mildly impaired (not all words are legible)
3 � moderately impaired (the majority of words are not legible)
4 � severely impaired (impossible handwriting)

10. Cutting food and handling utensils

0 � normal
1 � minimally impaired (difficulty with these tasks, but no help

needed)
2 � mildly impaired (occasional help needed, e.g., cutting meat)
3 � moderately impaired (frequent help needed)
4 � severely impaired (needs to be fed)

11. Hygiene

0 � normal
1 � minimally impaired (difficulty with hygiene tasks, but no help

needed)
2 � mildly impaired (occasional help needed)
3 � moderately impaired (frequent help needed)
4 � severely impaired (completely dependent)

12. Dressing

0 � normal
1 � minimally impaired (difficulty with dressing, but no help

needed)
2 � mildly impaired (occasional help needed)
3 � moderately impaired (frequent help needed)
4 � severely impaired (completely dependent)

13. Walking

0 � normal
1 � minimally impaired (walks with difficulty, but does not run into

objects)
2 � mildly impaired (walks with difficulty, running into objects)
3 � moderately impaired (walks only with assistance)
4 � severely impaired (chorea paralytica; cannot walk at all, even

with assistance)

III-Motor Assessment
14. Ocular pursuit (horizontal and vertical)

0 � normal or complete
1 � minimally impaired (jerky movement)
2 � mildly impaired (interrupted pursuits, but preserved full range)
3 � moderately impaired (incomplete range)
4 � severely impaired (cannot pursue)

15. Dysarthria

0 � absent
1 � minimal (present but completely comprehensible, or speech

easily understood)
2 � mild (less than 25% of the speech is incomprehensible, or some

difficulty in understanding speech)
3 � moderate (25–50% of the speech is incomprehensible, or

marked difficulty in understanding speech)
4 � severe (more than 50% of speech is incomprehensible)

16. Chorea (Test face and each limb)

0 � absent
1 � minimal (action chorea, or intermittent rest chorea)
2 � mild (continuous rest chorea, but without functional impair-

ment)
3 � moderate (continuous rest chorea with partial functional impair-

ment)
4 � severe (continuous rest chorea with complete functional impair-

ment)

TABLE 3. USCRS item loadings on two factors

USCRS items Factor 1 Factor 2

Irritable behavior 0.49 0.70
Attention deficit 0.14 0.63
Hyperactivity 0.24 0.75
Obsessions �0.02 0.61
Compulsions �0.03 0.65
Verbal fluency 0.89 �0.14
Dysarthria-s 0.83 0.10
Chorea-s 0.81 0.46
Handwriting 0.81 0.23
Cutting food 0.91 0.13
Hygiene 0.91 0.04
Dressing 0.92 0.07
Walking 0.84 0.25
Ocular pursuit 0.76 0.07
Dysarthria 0.90 �0.07
Face chorea 0.86 0.20
Right arm chorea 0.77 0.32
Right leg chorea 0.84 0.22
Left arm chorea 0.75 0.39
Left leg chorea 0.79 0.32
Tongue protrusion 0.68 0.29
Right side finger tap 0.85 0.20
Left side finger tap 0.79 0.26
Right side leg agility 0.89 0.19
Left side leg agility 0.84 0.26
Muscle tone 0.86 0.14
Gait 0.94 0.10

USCRS, UFMG Sydenham’s chorea rating scale; n � 84.
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17. Tongue protrusion

0 � can hold tongue protruded for more than 1 minute
1 � can hold tongue protruded for more than 30 seconds
2 � can hold tongue protruded for more than 10 seconds
3 � can hold tongue protruded for less than 10 seconds
4 � cannot protrude tongue

18. Finger taps (Patient taps thumb with index finger in rapid succes-
sion with widest amplitude possible. Test right and left)

0 � normal (�15/5 sec)
1 � minimally impaired (mild slowing and/or reduction in ampli-

tude, 11–14/5 sec)
2 � mildly impaired (occasional arrests in movement, 5–10/5 sec)
3 � moderately impaired (frequent hesitation in initiating move-

ments or arrests in ongoing movements, �5/5 sec)
4 � severely impaired (cannot perform the task)

19. Leg agility (Patients taps heel on ground in rapid succession with
widest amplitude, picking up entire leg)

0 � normal
1 � minimally impaired (mild slowing and/or reduction in ampli-

tude)
2 � mildly impaired (occasional arrests in movement)
3 � moderately impaired (frequent hesitation in initiating move-

ments or arrests in ongoing movements)
4 � severely impaired (cannot perform the task)

20. Muscle tone (Test each limb. The value is the sum of the muscle
tone for each limb divided by 4)

0 � normal
1 � minimal decrease (not apparent when the contralateral limb is

simultaneously moved)
2 � mild decrease (apparent even when the contralateral limb is

simultaneously moved, but without functional impairment)
3 � moderate decrease (apparent even when the contralateral limb is

simultaneously moved and with functional impairment)
4 � severe decrease (loss of postural tone)

21. Gait (Evaluate the gait of the patient while walking at least 10 m
over a line distant 50 cm from the wall)

0 � normal
1 � minimally impaired (walks with difficulty, but does not run into

objects)
2 � mildly impaired (walks with difficulty, running into with ob-

jects)
3 � moderately impaired (walks only with assistance)
4 � severely impaired (chorea paralytica; cannot walk at all, even

with assistance)
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