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The St. Hans Rating Scale (SHRS) is a multidimensional rating scale for 
the evaluation of neuroleptic-induced hyperkinesia, parkinsonism, akathisia 
and dystonia. This scale and the Abnormal Involuntary Movement Scale 
(AIMS) were tested by 7 raters (2 experienced, 2 less experienced and 3 totally 
inexperienced) in 30 psychiatric patients with tardive dyskinesia (TD). 
The test was performed 3 times in the same patients: 1) live evaluation during 
a video recording, 2) evaluation 2 weeks later from the videotape, and 
3) evaluation after another 2 weeks from the same videotape. The intrarater 
reliability was high in the experienced group (0.91-0.96 for SHRS 
hyperkinesia scale, 0.80-0.84 for AIMS, and 0.82-0.97 for SHRS total 
parkinsonism). No significant changes occurred from live to video evaluation. 
The interrater reliability coefficient for the experienced group was also 
high: 0.89-0.95 for the SHRS hyperkinesia scale, 0.76-0.85 for the AIMS 
scale and 0.95-0.98 for the SHRS parkinsonism scale. The less 
experienced and the inexperienced raters had coefficients for intra- and 
interrater reliability that were 0.10 and 0.20 lower, respectively. The SHRS 
parkinsonism scale had a high construct validity, as determined by the 
homogeneity coefficients of Cronbach (0.82) and Loevinger (0.43). The 
corresponding coefficients for the hyperkinesia scales were low, in agreement 
with the individual distribution of TD (only about 50% present extremity 
dyskinesia and less than 25 % facial, head and trunk dyskinesia, independent 
of the severity of the syndrome). Finally, convergent validity was found 
between the SHRS hyperkinesia scale and AIMS and divergent validity 
between all of the other scales. It is concluded that the SHRS represents 
an easily completed, reliable, valid and sensitive rating scale for 
extrapyramidal symptoms that can be used with and without videotapes. 

The St. Hans Rating Scale for evaluation of extrapy- 
ramidal side effects (SHRS) is a multidimensional 
scale designed to quantify the severity of neuroleptic- 
induced dyskinesia, parkinsonism, akathisia and 
dystonia. The scale was developed in the 1970s; the 
final version was published in 1979 (1). The scale 
was thus developed in the same period as the well 
known Abnormal Involuntary Movement Scale 
(AIMS) (2). In contrast to AIMS, however, the 
SHRS contains sections for the scoring of parkin- 
sonism, akathisia and dystonia movement disorders, 
the evaluation of which is essential in any complete 
rating of dyskinesia (for tardive dyskinesia (TD) re- 
view, see 3). 

Originally, the SHRS included a special section 
for the detailed analysis of oral dyskinetic move- 
ments (frequency, amplitude and duration) (l), but 
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the usefulness of this section is limited to specialized 
exploratory studies of oral movement patterns (4) 
and is therefore not included in the present analysis. 

The SHRS has mainly been used in connection 
with video recording. The video technique offers a 
number of advantages, including: 1) blind evaluation 
of otherwise open study results; 2) the reliable doc- 
umentation of subtle changes developed over several 
months; and 3) repeated evaluation by several raters 
to improve the reliability (for further discussion of 
advantages and disadvantages of video assessment, 
see 5). No doubt, video recordings may be consid- 
ered an invaluable aid to most clinical studies of 
movement disorders. 

Throughout the years, the SHRS has been used in 
several clinical-pharmacological studies of TD (6-8) 
and multinational studies (9, 10). Evaluation of re- 
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liability performed during a number of these studies 
has shown inter-observer reliability coefficients 
around 0.9 (10, 1 1). However, the reliability and va- 
lidity of the SHRS has not been evaluated in detail 
until this study. 

The purpose of this study was to evaluate the 
SHRS with respect to reliability and validity. The 
reliability was examined with respect to intrarater 
reliability (the individual rater’s ability to uniformly 
score repeated evaluations of the same patient/video) 
and interrater reliability (the degree of agreement 
between different raters). Validity was determined in 
relation to construct validity (degree of homogene- 
ity, additivity between the individual items) and con- 
current validity (the degree of correlation between 
the examined scale and other established scales deal- 
ing with the same area). 

Material and methods 
Rating scales 
The SHRS consists of 4 main components (Fig. 1): 
1. The dyskinesia (hyperkinesia) subscale consists 

of 8 items corresponding to dyskinesia in 8 to- 
pographical regions: jaw, tongue, lips, face, head, 
trunk, upper extremities and lower extremities. 
Furthermore, a global score is included. The dys- 

2. 

3. 
4. 

kinesias are scored in two situations: When the 
patient is sitting and relaxed (“passive”), and 
when the patient is activated by standardized vol- 
untary movements such as writing, performing 
hand movements and walking (“active”). 
The parkinsonian subscale consists of 8 items 
representing the most important parkinsonian 
symptoms (modified from 12) with emphasis on 
hypokinesia, the most common parkinsonian 
symptom in neuroleptic-treated patients. A global 
score is also included. 
Dystonia is only represented by a global score. 
The akathisia component consists of a global 
score for psychic and motor akathisia. 

Each item is rated from 0 (not present) to 6 
(present to an extreme degree), which is considered 
viable, especially when using the video technique. 
This gives a total score from 0 to 48 for hyperkinesia 
and for parkinsonism. 

The AIMS consists of 7 dyskinesia items (scored 
from 0-4) representing 7 different topographical 
regions and a global score for “severity of ab- 
normal movements”, “incapacity due to abnormal 
movements” and “patient’s awareness of abnormal 
movements” (2). The SHRS is analysed with respect 
to 9 indices (Tables 1-3) and the AIMS scale for 2 
indices (total and global). 

ST. HANS RATING SCALE FOR EXTRAPYRAMIDAL SYNDROMES 

JAW 

TONGUE 

LIPS 

FACE 

HEAD 

UPPERDCTR. I I I 

I TOTALMEAN 

I PARKINSONISM I 
I FACIAL EXPR. I I 
I BRADYKINESIA I 1 
I TREMOR I I 
I POSTURE I I 

ARM SWING t;,t--l 

TOTAL 

SCORING CODE 

0 ABSENT 
1 DUBIOUS 
2 MILD 

4 MODERATE 

6 SEVERE 

3 MILD-MODERATE 

5 MODERATE-SEVERE 

DYSTONIA 

AKATHlSlA 
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Table 1. Mean scores and reliability coefficients (Spearman) of each rater for 8 indices of the St. Hans Rating Scale (SHRS) (dystonia not included) and the 2 indices of the Abnormal 
Involuntary Movement Scale (AIMS). 

Mean score (n=30) Reliability coefficient 

Scales 1. rating 2. rating 3. rating 1 i 2 rating 2+ 3 rating 

SHRS hyperkinesia passive (total) Rater 1 
2 

4 
5 
6 
7 

Rater 1 
2 

SHRS hyperkinesia active (total) 

SHRS hyperkinesia (total) 

3 
4 
5 
6 
7 

Rater 1 
2 
3 
4 
5 
6 
7 

SHRS hyperkinesia (global) Rater 1 
2 
3 
4 
5 
6 
I 

Parkinsonism (total) 

Parkinsonism (global) 

Akathisia (psychic) 

Akathisia (motor) 

Rater 1 
2 
3 
4 
5 
6 
7 

Rater 1 
2 
3 
4 
5 
6 
7 

Rater 1 
2 
3 
4 
5 
6 
7 

Rater 1 
2 
3 
4 
5 
6 
7 

5.4 
5.7 
5.6 
5.2 

10.1 
7.5 
8.7 

8.4 
8.7 
8.2 
7.6 

11.4 
9.5 

10.3 

6.9 
7.2 
6.9 
6.4 

10.7 
8.5 
9.5 

2.8 
3.0 
2.7 
2.9 
2.8 
2.7 
2.5 

10.8 
11.5 
11.2 
11.8 
11.1 
12.4 
14.4 

2.4 
2.3 
2.4 
2.4 
2.1 
2.3 
2.5 

0.9 
0.9 
0.9 
1.0 
1 .O 
0.8 
1.1 

1.1 
1.2 
1.4 
1.1 
1.2 
1.7 
1.1 

5.7 
6.0 
5.4 
5.8 
9.7 
6.5 
8.1 

8.2 
8.6 
7.0 
8.4 

10.9 
9.6 

10.0 

6.9 
7.3 
6.2 
7.1 

10.3 
8.1 
9.1 

2.8 
3.0 
2.6 
2.8 
2.7 
2.6 
2.6 

11.2 
11.0 
12.0 
12.4 
10.6 
13.2 
12.4 

2.4 
2.4 
2.3 
2.3 
1.8 
2.6 
2.3 

0.9 
0.9 
0.8 
0.8 
1 .o 
0.8 
0.7 

0.7 
1.0 
1.1 
1.1 
1.1 
1.7 
1 .o 

5.7 
6.6 
7.7 
5.7 

10.4 
6.9 
9.9 

9.7 
8.4 
9.3 
8.4 

11.3 
9.7 

11.7 

6.7 
7.3 
8.5 
1.7 

10.9 
8.3 

10.8 

2.8 
2.9 
2.8 
3.0 
2.9 
2.7 
3.3 

10.7 
11.6 
12.6 
13.7 
10.6 
15.0 
12.1 

2.5 
2.5 
2.7 
2.7 
1.7 
2.8 
2.6 

0.8 
0.8 
0.5 
0.6 
1.1 
0.5 
0.5 

0.7 
0.9 
1 .o 
0.9 
0.9 
1.1 
0.6 

0.93 
0.93 
0.74 
0.86 
0.84 
0.80 
0.78 

0.93 
0.91 
0.78 
0.83 
0.88 
0.75 
0.81 

0.94 
0.96 
0.80 
0.86 
0.87 
0.79 
0.84 

0.86 
0.96 
0.77 
0.89 
0.82 
0.85 
0.77 

0.97 
0.97 
0.88 
0.94 
0.92 
0.93 
0.86 

0.92 
0.85 
0.78 
0.80 
0.78 
0.84 
0.96 

0.83 
0.94 
0.70 
0.71 
0.45 
0.69 
0.61 

0.56 
0.93 
0.83 
0.78 
0.60 
0.64 
0.78 

0.94 
0.91 
0.68 
0.80 
0.78 
0.87 
0.83 

0.91 
0.95 
0.65 
0.84 
0.87 
0.86 
0.87 

0.94 
0.97 
0.66 
0.83 
0.83 
0.86 
0.85 

0.93 
0.94 
0.65 
0.84 
0.94 
0.82 
0.83 

0.92 
0.98 
0.90 
0.93 
0.91 
0.90 
0.77 

0.88 
0.92 
0.87 
0.81 
0.84 
0.79 
0.68 

0.69 
0.91 
0.74 
0.75 
0.73 
0.65 
0.78 

0.58 
0.90 
0.84 
0.63 
0.72 
0.73 
0.73 
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Table 1. (continued) 

Scales 

Mean score (n=30) Reliability coefficient 

1. rating 2. rating 3. rating 1 + 2 rating 2- 3 rating 

AIMS (global) 

~~~~~~ 

AIMS (total) Rater 1 5.8 6.0 5.7 0.80 0.79 
2 6.8 7.0 7.2 0.84 0.83 
3 6.7 6.2 6.7 0.85 0.66 
4 6.5 6.7 7.7 0.72 0.84 
5 9.7 9.6 10.0 0.77 0.69 
6 8.7 8.8 8.5 0.69 0.79 
7 7.1 7.0 8.8 0.79 0.75 

Rater 1 2.2 2.2 2.3 0.93 0.82 
2 2.2 2.3 2.4 0.81 0.91 
3 2.1 2.2 2.2 0.74 0.54 
4 2.4 2.3 2.7 0.76 0.83 
5 2.3 2.4 2.5 0.68 0.85 
6 2.2 2.3 2.3 0.75 0.82 
7 2.1 2.0 2.5 0.78 0.79 

All correlation coefficients are statistically significant at P<O.OOl, except 0.54 and 0.48 (P<O.Ol). 

Raters, patients and design 

Seven raters, all physicians, participated in the study, 
2 experienced (no. 1-2), 2 less experienced (no. 3-4) 
and 3 inexperienced (had never seen the scale be- 
fore; no. 5-7). All raters participated in all evalua- 
tions, which were completed within a 3-month pe- 
riod. 

Thirty consecutive psychiatric inpatients (mean 
age 63 years, range 45-82) with tardive dyskinesia 
of varying degree (total SHRS hyperkinesia score 
2-15, mean 7.05) took part in the study. Twenty-five 
patients met the Schoolar-Kane criteria for TD (a 
rating of 3 on one item, or rating of 2 on 2 items on 
the AIMS according to the 2 experienced raters) 
(13). The last 5 had milder dyskinesia. All had oral 
dyskinesia, the classical bucco-linguo-masticatory 

syndrome. Seven had dyskinesia of the extremities 
and 2 had facial and 1 had head dyskinesia 
(score 2 2). Additionally, 8 patients had question- 
able (score 1) extremity dyskinesia, 3 facial, 1 head 
and 5 trunk dyskinesia. Twenty-three of the patients 
had parkinsonism (global score 2 2); total parkinso- 
nian score 2-30, mean 11. Seventeen patients had 
hypokinesia (reduced facial expression, bradykine- 
sia, parkinsonian gait and/or reduced arm swing), 9 
rigidity and 6 tremor. Nineteen had akathisia, 9 with 
psychic as well as motor akathisia and 3 with pure 
psychic and 7 with pure motor akathisia. Only 3 
patients had features of dystonia (tardive dystonia, 
score 2 2). 

The diagnosis of the patients was schizophrenia 
(DSM-111-R). Fifty-three percent received high- 
potency neuroleptics, 16 % low-potency neuroleptics 

Table 2. lnterrater reliability of the St. Hans Rating Scale (SHRS) and the Abnormal Involuntary Movement Scale (AIMS). The group of all 7 raters has been evaluated both with the 
intraclass correlation unbiased coefficient (ICC(U)) and with Kendall's concordance test. 

Live rating during video recording The videotaped examination assessed 2 weeks later The videotaped examination assessed 4 weeks later 

(1st rating) (2nd rating) (3rd rating) 

Indices of the SHRS and AIMS ICC (U) Kendall ICC iui Kendall ICC iU1 Kendall 

(1) Hyperkinesia passive (total) 0.63 0.85 0.65 0.80 0.60 0.80 
(2) Hyperkinesia active (total) 0.67 0.84 0.77 0.89 0.65 0.83 
(3) Hyperkinesia (total)(mean) 0.66 0.87 0.73 0.86 0.63 0.83 
(4) Hyperkinesia (global) 0.76 0.82 0.81 0.88 0.76 0.82 
(5) Parkinsonism (total) 0.89 0.92 0.86 0.88 0.85 0.88 
(6) Parkinsonism (global) 0.79 0.84 0.67 0.77 0.65 0.78 
(7) Dystonia 0.75 0.64 0.84 0.72 0.79 0.70 
(8) Akathisia (psychic) 0.82 0.81 0.78 0.79 0.57 0.62 
(9) Akathisia (motor) 0.76 0.75 0.69 0.66 0.63 0.62 
(10) AIMS (total) 0.62 0.77 0.71 0.83 0.60 0.71 
(1 1) AIMS (global) 0.68 0.75 0.72 0.80 0.70 0.82 
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Table 3. Interrater reliability of the St. Hans Rating Scale (SHRS) and the Abnormal Involuntary Movement Scale (AIMS) for the three groups of raters 

Experienced raters Less experienced raters Inexperienced raters 

Indices of the SHRS and AIMS 1. rating 2. rating 3. rating 1. rating 2. rating 3. rating 1. rating 2. rating 3. rating 

(1) Hyperkinesia passive (total) 
(2) Hyperkinesia active (total) 
(3) Hyperkinesia (mean) 
(4) Hyperkinesia (global) 
(5) Parkinsonism (total) 
(6) Parkinsonism (global) 
(7) Dystonia 
(8) Akathisia (psychic) 
(9) Akathisia (motor) 
(10) AIMS (total) 
(1 1) AIMS (global) 

0.95 
0.93 
0.98 
0.96 
0.81 
0.96 
0.93 
0.85 
0.88 

0.95 
0.86 
0.95 
0.81 
0.98 
0.91 
0.76 
0.87 
0.88 

0.89 
0.89 
0.92 
0.85 
0.91 
0.80 
0.70 
0.76 
0.75 

0.82 
0.74 
0.97 
0.84 
0.88 
0.84 
0.74 
0.69 
0.68 

0.82 
0.85 
0.93 
0.73 
0.67 
0.76 
0.69 
0.79 
0.64 

0.67 
0.68 
0.91 
0.73 
0.79 
0.15 
0.68 
0.65 
0.59 

0.67 
0.73 
0.81 
0.67 
0.57 
0.76 
0.72 
0.53 
0.56 

0.79 
0.78 
0.76 
0.5 1 
0.86 
0.67 
0.53 
0.72 
0.72 

0.65 
0.74 
0.75 
0.48 
0.59 
0.62 
0.51 
0.66 
0.77 

and 3 1 % a combination of neuroleptics. The mean 
daily dosage of neuroleptics was 358 mg chlorpro- 
mazine equivalents (range 25-900). 

Each patient was evaluated 3 times: (1) live eval- 
uation during the first video recording, (2) 2 weeks 
later, from the videotape and (3) after another 2 
weeks, from the videotape. 

The examination and video recording followed a 
standardized procedure that included evaluation in 
a sitting and standing position, walking, etc. Follow- 
ing the examination and video presentation, the rat- 
ers independently completed the SHRS and AIMS. 
Before the scoring the video recordings were only 
shown once, not repeatedly as is usually done in 
clinical studies (to improve reliability). No case dis- 
cussions were allowed between the raters. 

Statistical analysis 

Intrarater reliability. The intrarater reliability was 
measured both by Spearman coefficients and by a 
paired Wilcoxon test, the latter to test for stability of 
score level across time. 

Interrater reliability. The degree of agreement be- 
tween raters was evaluated in 2 ways: 

to test whether one rater systematically differed 
from the other raters, the Friedman test (14, 15) 
was used. 
to test the raters as one group of homogeneous 
assessors, the observations were analysed both 
by a nonparametric test (Kendall concordance 
test (14)) and by a parametric test (intra-class 
correlation (ICC(U)) (16)). Furthermore, the in- 
terrater reliability was evaluated separately for 
each of the 3 rater groups by ICC(U). 

Construct validity. Only the evaluations of the expe- 
rienced raters were used in the examination of va- 
lidity. 

The Cronbach alpha coefficient is an appropriate 
test to demonstrate whether the items of a scale 
are positively correlated (17, 18). The consequence 
of a high Cronbach alpha coefficient is that one 
item can substitute for the other. A Cronbach coef- 
ficient of 0.70 or higher is usually considered as ac- 
ceptable. 

The psychometrically most important coefficient 
is the Loevinger homogeneity coefficient (19), which 
gives an expression of the hierarchic structure of 
items showing the informational power of each item 
of a scale. A high Loevinger coefficient indicates 
that each item gives relevant information by its place 
in the hierarchic structure of items. A consequence 
of a high Loevinger coefficient is that the total 
score measures one dimension. The criteria for 
the Loevinger coefficient are (20): 50.29 = no 
homogeneity; 0.30-0.39 = tendency to homogeneity; 
0.40-0.49 = moderate homogeneity; 0.50 or 
higher = strong homogeneity. Both Cronbach’s alpha 
coefficient and Loevinger’s coefficient of homogene- 
ity were used in this study. 

Concurrent validity. This validity index shows to what 
extent different scales are correlated, i.e. measure the 
same (convergent validity) or different (divergent va- 
lidity) phenomena. In this study, Spearman correla- 
tion coefficients have been used to demonstrate de- 
grees of convergency (14). 

Results 
lntrarater reliability 

Table 1 shows the mean scores and the reliability 
coefficients for each rater at the 3 evaluations. The 
individual rater was relatively uniform in his scoring 
(although the level may differ from rater to rater; see 
interrater reliability below). The mean total SHRS 
hyperkinesia scores only changed by 0.1-0.2 points 
over the 3 ratings in the group of experienced raters, 
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as opposed to 0.4-2.3 in the less experienced groups. 
This was reflected by the Spearman correlation co- 
efficients, which for the experienced raters were 
above 0.90 for SHRS hyperkinesia scores (passive/ 
active/mean) and parkinsonian scores, and above 
0.79 for AIMS total score. The corresponding co- 
efficients for the less experienced raters were 0.10- 
0.20 points lower (Table 1). 

A closer examination of the changes in the mean 
hyperkinesia scores over time revealed a trend to- 
wards a decrease in the score from the first to the 
second rating (i.e., from live to video) and a trend 
towards an increase from the second to third rating 
(both video) among the less experienced and inex- 
perienced raters. However, no significant changes 
were found. Only rater no 7 had an increase from the 
second to the third rating of AIMS, and rater no 3 
an increase in the rating of SHRS hyperkinesia from 
the second to the third rating (both P<O.Ol, Wil- 
coxon). 

The less experienced and the inexperienced raters 
varied slightly in their parkinsonism scorings over 
time (P<O.O5), and raters of all categories varied 
slightly in their scorings of motor akathisia (Pc 0.05). 
(In this context it must be mentioned that 3 patients 
were so disabled that they were unable to walk un- 
assisted. Consequently, it was virtually impossible to 
evaluate parkinsonian signs such as arm swing, gait 
and posture in these patients.) 

lnterrater reliability 

Rater 5 systematically scored higher than the other 
raters on the hyperkinesia scales (SHRS as well as 
AIMS) (Table 1). This was confirmed by the Fried- 
man test (P< 0.05, not shown). When rater 5 (inex- 
perienced) was excluded, it was found that one rater 
(no. 6 (inexperienced), see Table 1) still scored sig- 
nificantly higher than the other raters on the AIMS 
(total) (P< 0.05). 

Table 2 shows the interrater reliability of the group 
of all 7 raters at each rating session. All of the co- 
efficients are statistically significant ( P I  0.001) for 
all 11 indices, i.e., acceptable reliability. When rater 
5 was eliminated, the coefficients increased by 0.02- 
0.05 on all items (not shown). In all of the ratings, 
the total parkinsonism score had the highest coeffi- 
cient followed by SHRS hyperkinesia score, fol- 
lowed by the AIMS hyperkinesia score. 

The interrater reliability was also examined for 
each type of rater group. The experienced raters ob- 
tained the highest coefficients (0.89-0.95 for the 
SHRS total hyperkinesia score, 0.76-0.87 for the 
AIMS total hyperkinesia score, and 0.92-0.98 for 
the SHRS total parkinsonism score) (Table 3). The 
corresponding coefficients for the less experienced 
raters were about 0.10 points lower, and the coeffi- 

cients for the inexperienced raters about 0.10 less 
again. 

The interreliability coefficients showed a tendency 
to fall over the 3 ratings (Tables 2, 3). 

Construct validity 

Table4 shows the construct validity of the 3 sub- 
scales (indices including more than one item). The 
Cronbach alpha coefficient is relatively high (0.82, 
P I  0.01) for parkinsonism (indicating a positive 
inter-item correlation), but low for the hyperkinesia 
scales. The Cronbach coefficient for SHRS hyper- 
kinesia “passive” is higher (0.58) than the coeffi- 
cients for SHRS hyperkinesia “active” (0.54) and 
AIMS (0.50) (Table 4). 

Correspondingly, the Loevinger coefficients show 
that only the parkinsonism subscale has a significant 
homogeneity or construct validity in the form of a 
fixed relationship between the scores of the items, 
independent of the total intensity (Loevinger 2 0.40). 
An analysis of the single parkinsonian items shows 
that the Loevinger coefficients for the hypokinesia 
items (item no. 1-5; Fig. 1) are 0.45-0.57 (moder- 
ate to high homogeneity) (data not shown) versus 
0.39 for tremor, 0.32 for rigidity (tendency to homo- 
geneity) and 0.19 for salivation (no homogeneity). 

The hyperkinesia subscales (SHRS and AIMS) 
have a less hierarchic structure. The Loevinger co- 
efficient for SHRS “passive” hyperkinesia is 0.33 
(tendency to homogeneity); the coefficients for SHRS 
“active” hyperkinesia and AIMS were 0.09 and 0.08 
respectively (Table 4), indicating no homogeneously 
hierarchic structure. The coefficients for “passive” 
oral dyskinesia (jaw and tongue) were 0.67-0.72 
versus (0.39 for all other items (not shown). The 
coefficients for all “active” hyperkinesia items and 
AIMS items were 0.05-0.28, significantly lower than 
the “passive” hyperkinesia scores. 

Concurrent validity 

Table 5 shows the concurrent validity of the indices. 
A convergent validity was seen between the hyper- 
kinesia subscales and AIMS. The parkinsonism 

Table 4. Construct validity in terms of Cronbach’s alpha coefficient and Loevingers’s 
coefficient of homogeneity for the 3 subscales of the St. Hans Rating Scale (SHRSI and 
of the Abnormal Involuntary Movement Scale (AIMS) 

Subscale of the SHRS Cronbach’s Loevinger‘s 
and of the AIMS coefficient of homogeneity coefficient of homogeneity 

Hyperkinesia passive 0.58 
Hyperkinesia active 0.54 
Parkinsonism 0.82 
AIMS 0.50 

0.33 
0.09 
0.43 
0.08 
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Table 5. Concurrent validity of the different scales and subscales, expressed as a correlation coefficient (Spearman). A high correlation means convergent validity and a low correla- 
tion divergent validity. 

( 1  1 Hyperkinesia passive (total) 
(2) Hyperkinesia active (total) 
(3) Hyperkinesia (mean) 
(4) Hyperkinesia (global) 
(5) Parkinsonism (total) 
(6) Parkinsonism (global) 
(7) Dystonia 
(8) Akathisia (psychic) 
(9) Akathisia (motor) 
(10) AIMS (total) 
(1 1) AIMS (global) 

- 
0.90 - 
0.97 0.97 - 
0.86 0.91 0.90 

-0.03 -0.09 -0.05 
-0.07 -0.14 -0.10 

0.40 0.35 0.37 
0.1 1 0.09 0.08 
0.13 0.10 0.10 
0.87 0.94 0.93 
0.8 1 0.85 0.85 

- 

-0.03 - 
-0.07 0.96 - 

0.29 -0.04 -0.04 - 
0.17 -0.14 -0.14 -0.11 - 
0.20 -0.27 -0.30 0.02 0.51 - 
0.89 -0.04 -0.08 0.30 0.05 0.10 - 
0.90 0.09 0.02 0.28 0.24 0.15 0.85 - 

scale, the dystonia scale and the akathisia scales had 
divergent validity, i.e., these scales had their own 
domain of information. 

Discussion 
Reliability 

The study showed that experienced raters achieved 
a satisfactory uniformity of intrarater scoring, both 
from the first to the second and from the second to 
the third evaluation. The less experienced raters, 
however, achieved less uniformity, especially from 
the second to the third evaluation. This difference 
between trained and untrained raters is not surpris- 
ing, especially in this case where a detailed 7-point 
scale is used. The more sensitive the scale, the greater 
the demands upon the rater. This emphasizes the 
necessity of training in using the rating instrument 

The experienced raters were consistent in their 
hyperkinesia and parkinsonism scores from the live 
to the video evaluation (from the first to the second 
evaluation). Others have felt that information is lost 
in the video recording (22). With the scales used for 
hyperkinesia and parkinsonism, this loss is appar- 
ently of no practical importance. Only in the case of 
akathisia was a fall in the reliability coefficient seen 
from live to video in most raters (Table l), suggest- 
ing that akathisia may best be registered by live eval- 
uation. It should be added that motor akathisia may 
be confused with and/or concomitant with dyskine- 
sia of the lower extremities and therefore difficult to 
distinguish. This may have contributed to the diffi- 
culties in achieving a higher intrarater reliability in 
motor akathisia (0.56-0.93) (Table 1). 

The interrater reliability was also satisfactory 

(21). 

(P< O.OOl), even though one (inexperienced) rater 
systematically scored higher than the other raters. 
Thus, the experienced raters achieved an ICC coef- 
ficient for hyperkinesia and parkinsonism of 0.85- 
0.98, while the coefficients for the less experienced 
and inexperienced raters were about 0.10 and 0.20 
lower, respectively. This again illustrates the impor- 
tance of rater training. The interrater coefficients of 
the SHRS hyperkinesia scale in all 3 rater groups 
and in all 3 rating sessions were higher than the 
corresponding coefficients for the AIMS (Table 3). 
The same was found for the intrarater reliability (Ta- 
ble 1). This indicates that the SHRS hyperkinesia 
scale with its use of “passive” and “active” scores 
has an equal or maybe better reliability than the 
AIMS. Few have analysed the effects of the number 
of item graduation on the interrater reliability of a 
scale. Lissitz & Green (23) showed that a 0-4 point 
graduation is optimal, but this study has showed that 
the AIMS with a 0-4 graduation was inferior to the 
0-6 graduation of the SHRS hyperkinesia scale. 
However, a 0-4 version of SHRS has been included 
in the compendium of rating scales (18). 

Validity 

The evaluation of construct validity showed that the 
parkinsonism subscale had a high Cronbach coeffi- 
cient, as an indication that the parkinsonism items 
were highly intercorrelated. Also the Loevinger co- 
efficients were relatively high, indicating a stable item 
hierarchy. Only the items rigidity and salivation had 
low coefficients of homogeneity (0.32 and 0.19 re- 
spectively), This suggests that these items have no 
stable informational value in relation to the total 
parkinsonian score. Consequently, parkinsonian rat- 
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ing scales dominated by rigidity items (such as the 
Simpson-Angus scale) may have relative low con- 
struct validity, implying that a total score in this case 
is insufficient and item profiles should be shown. 

The hyperkinesia scales in both the SHRS and 
AIMS had lower Cronbach and Loevinger coeffi- 
cients than the parkinsonism scale. This reflects that 
the distribution of the 8 TD item is individual, vary- 
ing from patient to patient. This is in agreement with 
the observation that some TD patients have only 
oral dyskinesia and never develop extremity dyski- 
nesia or other types of TD, whereas other T D  pa- 
tients have finger movements and only mild oral 
dyskinesia, all independent of the global severity of 
the dyskinesia. The total TD score does not reflect 
a fixed distribution of TD items. Therefore it is ad- 
visable, in TD studies, to analyse the oral dyskinesia 
and extremity dyskinesia (the two main dyskinesia 
clusters), separately, that is, showing item profiles 
rather than total scores. 

The Loevinger coefficients for SHRS hyperkine- 
sia “passive part” were higher (0.33) than the coef- 
ficients for SHRS hyperkinesia “active part” (0.09) 
and AIMS (which represents an overall evaluation 
of the patients in a passive and active state) (0.08). 
This difference is explained by the fact that activa- 
tion induces a higher variation in the pattern of TD 
items. Thus in most cases, activation mainly influ- 
ences the oral movements, often aggravating the syn- 
drome, but in a few cases reducing it. In spite of 
these psychometric considerations, it is not advis- 
able to avoid activation in order to increase the con- 
struct validity, because in some cases activation un- 
covers otherwise latent TD. 

There was a good correlation between the total 
hyperkinesia scores and the global hyperkinesia 
scores in both the SHRS and AIMS (coefficient 
0.83-0.84). This indicates that the SHRS total hy- 
perkinesia score represents a valid expression of that 
which the scale is designed to measure: T D  (face 
validity). In regards to the parkinsonism scale, the 
correlation between the total score and global score 
was even better ( Y >  0.94), expressing an even better 
face validity. 

On the other hand, there was no correlation be- 
tween hyperkinesia and parkinsonism, dystonia and 
akathisia. These scales are thus divergent; they mea- 
sure different things and cannot be added. They have 
their own domain validity. 

Rating scales 

Over the past 25 years, TD has been assessed by 
means of different methods: instrumental techniques 
(such as electromyography, a pneumatic transducer 
system and ultrasound devices), frequency counts of 
movements and multi-item rating scales with or with- 

out videotape recordings ( 5 ,  25). The conclusion is 
that multidimensional scales are the most widely 
used and most valid methods for TD evaluation, but 
newer and more easily applicable instrumental meth- 
ods (such as the digital image processing method by 
Buchel & Gattaz (26)) may be valuable supplements 
to the rating procedure, by giving a more precise and 
reliable objective quantification. 

A few multidimensional rating scales have been 
devised for tardive dyskinesia. Such scales include 
the first Crane scale (27), the AIMS (2), the Smith 
scale (28), the Rockland scale (22), the Extrapyra- 
niidal Symptom Rating Scale (29) and the Tardive 
Dyskinesia Videotape Rating Technique (30). A 
thorough survey and discussion of these scales is 
beyond the scope of this article. They are all (except 
the AIMS (2) and the Barnes (30) scales, which only 
rate TD, not the other associated extrapyramidal 
syndromes) relatively detailed with a variety of dif- 
ferent items, several of which are rarely seen and of 
questionable relationship to the syndrome in ques- 
tion (giving a poor construct validity). Furthermore, 
these scales (except the 2 pure hyperkinesia scales) 
do not appear to have been analysed in detail with 
respect to reliability and validity. 

Compared with these scales, the SHRS has the 
advantage of being easily completed and clearly sub- 
divided into the 4 main EPS dimensions (hyperki- 
nesia, parkinsonism, dystonia and akathisia). The 
intra- and interrater reliability coefficients of the hy- 
perkinesia part of SHRS are higher than the corre- 
sponding coefficients of the AIMS (possibly due to 
its special construction, including “passive” and 
“active” subscores). The reliability coefficients of the 
parkinsonism scale are equally high, although they 
were not compared to other parkinsonism scales. 
Nonetheless, rater training is essential in obtaining 
and maintaining an acceptable reliability, regardless 
of the scale used. The SHRS is also satisfactory with 
respect to face validity. A low construct validity co- 
efficient has to be accepted as long as a scale mea- 
sures a syndrome consisting of an individual pattern 
of items and includes items that never occur in some 
patients, independent of the intensity of the syn- 
drome. The best accommodation to this situation is 
to study a homogeneous patient population (elderly 
alone (mainly oral dyskinesia) and younger alone 
(mainly finger movements)) and to analyse the oral 
and the extremity movements separately. Finally, the 
total scores of SHRS hyperkinesia and AIMS have 
an excellent convergent validity with a coefficient of 
0.93, indicating that they measure the same thing. 
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