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Abstract

The SADIMoD is a newly developed instrument, consisting of a compilation of rating scales, to measure the
severity of drug-induced movement disorders: dystonia, dyskinesia, Parkinsonism, akathisia, ataxia, and
several types of tremors. The test—retest reliability of this scale and the concurrent validity with the Abnormal
Involuntary Movement Scale (AIMS), the Simpson—Angus Scale (SEE) and the Barnes Akathisia Scale (BAS)
was assessed in 31 patients [20 male/11 female; 57.1+ 16.5 yr (mean+s.0.)] with a variety of movement
disorders by six teams of investigators. The teams were trained by means of a standard package of instruction
material to such an extent that a single member of the team could represent the entire team. Each patient was
rated according to the AIMS, SEE and BAS and recorded on videotape according to the SADIMoD Schedule.
These video-recordings were scored twice; first, in consensus by the entire team and secondly [110.3 +58.0 d
(mean +s.0.) later] by a single representative of that team. One team underwent a major change between scoring
and was excluded from this analysis. Despite these difficult circumstances, these first and second ratings
correlated to a highly significant degree with Spearman’s correlation coefficients of 0.57 to 0.88 (median 0.69).
The homogeneity of the applied scales was good (Cronbach’s & = 0.75-0.94). Convergent validity was found
between the SADIMoD dyskinesia and (to a lesser extent) dystonia scales and the AIMS as well as between
the akathisia sub-scales and the BAS, with divergent validity with the other sub-scales. The SEE discriminated
less well between the Parkinsonism sub-scale and the other sub-scales.
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Introduction

Chronic psychiatric patients often suffer from a variety of
movement disorders that may be related to their psy-
chiatric disorder, this may be psychotropic drug-induced
but may also result from the long-term abuse of alcohol or
street drugs (Loonen and Doorschot, 1998). Sometimes

drug-induced movement disorders occur acutely and in a
dose-dependent fashion, they may also have a tardive
character and augment upon a dose reduction. Over-
viewing the neuro-psychiatric and neuro-psychopharma-
cological literature, several types of drug-induced move-
ment disorders can be distinguished (acute or tardive
occurring): dyskinesia, dystonia, Parkinsonism, akathisia,
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tremor, ataxia, myoclonus, tics, asterixis, and convulsions
(American Psychiatric Association, 1994; Ayd, 1961:
Lingjerde et al., 1987). The first 6 of these are usually
continuously present and can be assessed by examining
the patient at regular intervals. The last 4 are rarely drug-
induced or occur in a paroxysmal manner (Loonen and
Doorschot, unpublished observations). Interviewing the
patient, or observation by a family member or nurse,
better assesses them. The incidence of the extrapyramidal
movement disorders reported in the literature varies
enormously, this is probably the result of the application
of different diagnostic criteria (Lingjeerde et al., 1987; Van
Harten, 1998). In the literature, a vast majority of papers
deal with extrapyramidal movement disorders, while
hardly any describe ataxia as a psychotropic drug-induced
disorder. We consider this unjustified as ataxia often
occurs in chronic psychiatric patients. From a total of 112
patients studied, 44 suffered from ataxia of at least mild
severity (Loonen et al., unpublished observations). More-
over, different types of tremors should be distinguished,
i.e. the (Parkinsonian) rest tremor, the postural tremor and
the intention tremor. A postural tremor may occur in
Parkinson's disease (Koller et al, 1994) and possibly
Parkinsonism, as well as a side-effect of, for example,
antidepressant drugs or lithium (Lemus and Lieberman,
1992).

Several types of instruments have been examined for
their suitability to assess drug-induced movement dis-
orders in clinical trials (Gardos et al., 1977; Loonen et al.,
1997). These instruments can be broadly divided into
instrumentational techniques, frequency counting tech-
niques and rating scales. Rating scales can be considered
as the most practical and most clinically relevant instru-
ments applied in clinical trials. Presently, many authors
use a combination of the Simpson and Angus (1970)
Rating Scale for Extrapyramidal Side Effects (SEE), the
Barnes (1989) Rating Scale for Drug-Induced Akathisia
(BAS) and the Abnormal Involuntary Movement Scale
(AIMS) of the NIMH (Guy, 1976). Others apply com-
posite scales such as the Extrapyramidal Symptom Rating
Scale (ESRS) of Chouinard et al. (1984), or the Sct. Hans
Rating Scale for Extrapyramidal Syndromes (SHRS) of
Gerlach (1979, 1983). Two of the authors (AJM.L,
C.H.D.) have searched the literature in order to identify
rating scales for the assessment of drug-induced move-
ment disorders. Moreover, detection of reports dealing
with the nomological characteristics of the most com-
monly applied scales was attempted. Twenty-five scales
were found. Three of them dealt with akathisia, 6 with
dyskinesia, 1 with dystonia and 7 with Parkinsonism.
Eight scales measured multiple disorders. Scales intended
to measure the severity of genuine Parkinson’s disease
were not extensively covered by this search. Eight studies

were found dealing with the inter-rater reliability of the
AIMS (Edson et al,, 1997), 1 with that of the Simpson—
Angus SEE (Sweet et al., 1993), 3 dealing with that of the
Barnes Rating Scale (Barnes, 1989, 1992; Edson et al,
1997; Sweet et al., 1993) and 1 with that of the Sct. Hans
Rating Scale (Gerlach et al., 1993). Not a single report
described the characteristics of the ESRS. It may be
concluded that none of these scales alone is suitable to for
use in long-term trials on the course of drug-induced
movement disorders. They should be combined with
videotape recordings of the movement disorders. How-
ever, even under those conditions the Simpson—Angus
Rating Scale and the AIMS perform poorly. The utilization
of the AIMS may, for example, have resulted in the
negative results of a large-scale, 9-site long-term trial of
up to 2 yr treatment with d-vitamin E in 150 subjects with
tardive dyskinesia (Adler et al., 1999). It was observed that
the inter-rater reliability of the AIMS was rapidly and
dramatically decreasing during the course of this study
(Tracy et al.,, 1997). They tried to solve this problem by
organizing additional training sessions, but this may not
have been succesful.

The SADIMoD was developed as an instrument to
collect data on the presence of adverse clinical symptoms
emerging during the usage of psychotropic drugs. It
belongs to and is a part of the Multi-Axial Side Effect
Assessment System (MASEAS) (Loonen and Doorschot,
1994; Loonen et al., 1997). The SADIMoD is a com-
pilation of rating scales. It consists of a standardized
examination schedule, a questionnaire to assess subjective
complaints, a writing test (Haase, 1977), a rating form and
a glossary. This glossary contains instructions for
administering the SADIMoD, the forms and the criteria
for the classification of different movement disorders and
the definitions of severity scores (Doorschot et al., 1993;
Loonen et al,, 1993). In creating the SADIMoD, the Sct.
Hans Rating Scale for Extrapyramidal Syndromes (SHRS)
served as a model to which several well-known in-
voluntary movement assessment scales were added:

Abnormal Involuntary Movement Scale (AIMS) (Kief,
1980);

Fahn—Marsden Dystonia Movement Scale (Burke et al.,
1985);

Barnes Akathisia Scale (BAS);

Webster's Parkinson’s Disease Rating Scale for
Symptoms and Signs (Marsden and Schachter, 1981;
Webster, 1968);

Dillen—Roach Scale of Rigidity (Van Dillen and Roach,
1988).

Although it was intended to maintain the structure and
item definitions of these scales, some of the scales
incorporated had to be slightly adapted. To this set 3
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Table 1. Major advantages and disadvantages of various rating scales

Advantages

Disadvantages

Simpson—Angus Rating Old and well-known scale

Scale (SEE)

Barnes Akathisia Rating
Scale (BAS)

Inter-rater reliability adequately studied
Clear item and severity definitions

Characteristics insufficiently studied
Instructions and definitions unclear
Examination table needed

Rigidity is to heavily counted
Only measures akathisia

Brief instructions for examination present

Abnormal Involuntary Movement Old and well-known scale
Scale (AIMS)
Clear examination schedule

Extrapyramidal Symptom Rating ~ Measures different movement disorders

Scale (ESRS)

Clear examination schedule

Sct. Hans Rating Scale

Clear examination schedule

Suitable for assessing long-term changes
Measures different movement disorders

SADIMoD

separately and independently
Includes modified BAS and AIMS
Well-standardized procedures lead to

concordant scorings

Inter-rater reliability adequately studied

Measures different movement disorders
(SHRS) Inter-rater reliability adequately studied

Only measures dyskinesias

Inter-rater reliability is rather poor

Effect of training rapidly disappears

Not suitable for long-term trials

Characteristics insufficiently known

Akathisia not separately measured

Structure is of disputable calibre

Function of questionnaire is unclear

Invalid method of quantifying tremors
and dyskinesias

Measures dystonia only globally

No clear definitions are given

Inexperienced raters perform poorly

No specific training material available

Phenomenologically movement disorders
may overlap

Does not assess daily life situation

Has a quite complex structure

Needs the availability of trained personnel

Clear item and severity definitions
Suitable for retrospective, independent scoring
Suitable for assessing long-term changes

newly developed sub-scales were added. One scale was
intended to assess various tremors, classified according to
Hallett (1991); 1 assessed ataxia and 1 assessed relevant
psychiatric syndromes (psychosis, depression, anxiety
and drowsiness), derived from the Brief Psychiatric Rating
Scale (Overall and Gorman, 1962) or the UKU Side Effect
Rating Scale (Lingjeerde et al., 1987). When the rating
scales used did not include strict definitions for severity
scores, these were adopted from the UKU Side Effect
Rating Scale. In order to be able to complete the score
form of the SADIMoD, the patient is videotaped while
submitting to a strictly standardized examination schedule
(Doorschot et al., 1994; Loonen et al., 1994). Not only the
sequence in which the movements are to be carried out,
but also the examination itself is standardized. After the
conclusion of this examination schedule, further inform-
ation is elicited verbally. The whole procedure takes
approx. 25 min, whereas approx. 14 min are taped.
From a conceptual point of view, this new construct is
important since it allows a unified, rather in-depth

evaluation of movement dysfunctions that may not
necessarily stem from the same pathophysiological sub-
strates. From a practical point of view, the SADIMoD
offers researchers the possibility to use one instrument
instead of a compilation of various scales. The item
definitions of the separate sub-scales were slightly adapted
in such a manner that the total scale formed a coherent
whole. Moreover, the assessments were based on obser-
vations during a single, distinct and strictly standardized
examination of the patient, which was recorded on
videotape. The instructions of other scales are far less clear
and sometimes conflict with one another. The examiner is
therefore obliged to adapt the examination schedule, this
may be another source of variation. When the video-
recordings of different examinations covering a large time
interval are rated in one session, the long-term course of
the movement disorders being investigated can be
adequately assessed. The most important advantages and
limitations of various rating instruments are summarized
in Table 1.
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Before using a new instrument in clinical research, the
instrumental nomological characteristics should be
examined. These characteristics comprise intra- and inter-
rater reliability, construct validity (homogeneity), con-
current validity, and sometimes predictive validity
(Loonen and Zwanikken, 1987). As previously indicated,
this rule has not always been followed with rating scales
measuring extrapyramidal side-effects. Moreover, it is
necessary to check whether or not the changes made to
the original rating instruments, allowing them to be
included in the new scale, negatively influence their
properties. In order to demonstrate the usefulness of this
schedule, the authors undertook a multi-centre study to
assess the validity and reliability of the SADIMoD. In this
paper the test—retest reliability is described as well as the
concurrent validity with AIMS, SEE, and BAS.

Method

Six investigators (5 psychiatrists and 1 specialized clinical
researcher) from different centres were each asked to form
an investigating team. The team consisted of at least 1
experienced staff member (usually a psychiatrist) to
examine the patients, a research nurse to operate the
video-camera, and raters to score the patients during the
video sessions. Two teams were considered to be
experienced in doing SADIMoD examinations, 2 teams
were considered less experienced but had worked with
the SADIMoD before and 2 teams were completely
inexperienced in this respect. Four of the 6 investigators
had participated in several clinical trials in which the
severity of extrapyramidal side-effects was assessed.

In each centre a study initiation visit was organized
during which all members of the team were present.
During this visit the study protocol, centre log file and
patient record form was explained and discussed, the
examiner received the SADIMoD manual, the prescribed
examination materials and an instruction video. This
instruction video contains some background information
on the SADIMoD, an explanation of its structure, some
examples of typical movement disorders, and instructions
to solve potential problems. In addition, video-recordings
of SADIMoD examinations of 3 patients are provided
with the corresponding scores in the manual. These
patients suffer from a variety of moderately severe
movement disorders and the recordings are intended to
train the participating raters. The investigator was
instructed to use this material to train his team to an
acceptable standard and to achieve a consensus, thereby
allowing him to consider all individual team members
capable of representing the team.

Each investigator selected up to 6 male or female,

psychiatric in- or out-patients, that were over 18 years of
age, and suffered from at least one mildly severe, relatively
stable, movement disorder that was possibly, probably
or certainly psychotropic drug-induced. Patients were
required to be able to complete the study procedures and
give their informed consent to participate in the study,
and also to agree to have a video-recording made.
Excluded were patients, who, as judged by the in-
vestigator, suffered from a movement disorder that was
unusual for this patient population or that was probably
or certainly not related to the usage of psychotropic
drugs. No other selection criteria were applied, while it
was the intention that a variety of movement disorders of
various degrees of severity were present in the sample.

Each patient was evaluated by the same examiner in 1
session by means of 4 different assessment instruments,
namely: SADIMoD, Simpson—Angus Rating Scale for
Extrapyramidal Side Effects (SEE) (Simpson and Angus,
1970), Barnes Rating Scale for Drug-Induced Akathisia
(BAS) (Barnes, 1989), and the Abnormal Involuntary
Movement Scale (AIMS) (Guy, 1976). The examiners
were not officially trained in applying the SEE, BAS and
AIMS, but the investigator and/or the examiner himself
had usually participated in drug trials in which these
instruments were used. When it was not possible for
practical reasons to complete all assessments in 1 session,
the examiner had to ensure that the clinical condition was
unchanged during the different examinations.

After having examined all patients, the investigator
organized 1-3 assessment sessions during which the
complete team scored the video-recordings of his patients.
It was established that each case was discussed under
referral to the glossary and that consensus was reached
concerning every rating. This resulted in the first ratings
of the patients of that centre.

After all 6 participating centres had completed the
rating of their patients; a further 6 sessions were organized
to reassess the videotapes. During these sessions a single
representative from each team met at one of the centres
and scored the patients of that centre. Therefore, 1
member of that centre’s team scored every patient of that
centre for the second time. This was considered to be the
retest score of that patient. The representatives were
instructed not to watch the video-recordings between
these two sessions and not to look up previous scores.
The raters could ask to see fragments of the videotape, but
no case discussions were allowed between the repre-
sentatives of the different teams. Three video-recordings
were scored before and three after a 45 min break during
which a light meal was served.

Following the last session a meeting of all participating
investigators was held during which they described
protocol deviations, commented on the protocol and
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material supplied, discussed inconsistencies and short-
comings, and gave suggestions for improving the
SADIMoD. These comments were used to finalize the
manual of the SADIMoD.

This study was undertaken in accordance with the
Helsinki Declaration and Dutch legislation concerning
the performing of medical research and, in particular,
videotaping psychiatric patients. The protocol was
submitted and approved by the Toetsingscommissie
Zuid-Nederland.

Rating scales

The SADIMoD consists of 8 sub-scales (Figure 1): a 9-
item scale for dystonia, an 8-item scale for Parkinsonism,
two 7-item scales for dyskinesias during activity and in
rest, a 5-item scale for ataxia, a 2-item scale for akathisia,
a 3-item scale for tremors and a 4-item scale for sedation,
depression, psychosis and anxiety. In the sub-scale for
dystonia the severity score (0—4) is multiplied with a
provoking factor (0—4) considering the conditions of
occurrence and a weight factor considering the body part
that is affected. In all other sub-scales a scoring code of
0—4 is applied. With score 1 the rater can express
uncertainty. Of the first 7 sub-scales a total score is
calculated and for the first 6 sub-scales a global score is
added. With this global score the examiner can also
express his opinion concerning the true character of the
observed movement disorder, e.g. in the case of pseudo-
akathisia a global akathisia score of 0 should be given.
Details of the construction of this scale are given
elsewhere (Loonen and Doorschot, unpublished obser-
vations).

The AIMS is a rating scale devised for the assessment
of dyskinesias. This scale consists of separate ratings on a
5-point scale (0—4) of dyskinesias of the face, lips, jaw,
tongue, arms, legs and trunk. In addition, 3 global severity
ratings of abnormal movements are added: those seen by
the observer, the patient’s reaction to them, and the
incapacitation that results from them. Two additional
items (0—1) deal with the dental status. A differentiation is
made between spontaneous and activated movements.
The rating of dyskinesias that occur during activity
should be reduced with 1 point in order to obtain the final
score. A total of the first 7 items and a grand total of all
items are calculated.

In the SEE, which was published by Simpson and
Angus in 1970, 10 items are rated on a 5-point scale (0—4).
Six or 7 (depending on the question whether or not the
glabella tap reflects something else) of the 10 items, deal
with some form of rigidity. In addition, gait, tremors and
salivation are assessed. A total of all 10 items is calculated.
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The BAS comprises ratings on a 4-point scale of the
observable characteristic restless movements, the patient’s
awareness of this restlessness, and the patient’s distress
related to the restlessness (0—3). A total of these scores is
calculated. In addition, a global severity rating on a 6-
point scale is present, with clear definitions of each scale
point. This global assessment offers the opportunity to
distinguish pseudo-akathisia.

Statistical analysis

All data were screened for irregularities before analysis.
Missing data that could be inferred were added. Ten
missing values of the 310 possible item scores in the SEE
were replaced by the mean value for that individual. The
remaining missing data were included as such in sub-
sequent analyses. All analyses were performed with SPSS
for Windows 7.5.

Concurrent validity

Spearman correlation coefficients were calculated for all
scales to express the degree of convergent (or divergent)
validity. These analyses were performed on the first
SADIMoD ratings only. A good correlation between
AIMS scores and SADIMoD dyskinesia and dystonia
sub-scales scores was expected. Moreover, a good
correlation was predicted between SEE scores and
SADIMoD Parkinsonism scores. Finally, BAS scores were
expected to correlate with SADIMoD akathisia scores.
In addition, it was expected that the divergent validity
with the other sub-scales could be negatively influenced
by the mutual correlation of the severity of different,
dose-dependent movement disorders, i.e. Parkinsonism,
tremors, akathisia and ataxia.

Test—retest reliability

The intra-rater reliability was estimated by calculating
Spearman coefficients for all SADIMoD sub-scales. These
were calculated for separate raters as well as for all raters
together. Also the intra-rater reliability was calculated
with and without the least reliable rater. All calculations
were performed on first and second ratings for each
centre.

Construct validity

The internal consistency of the current data set was
measured by the Cronbach a-coefficient (Cronbach, 1951).
This coefficient tests the sufficiency with which one item
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S ADIM oD

Schedule for the assessment of
drug-induced movement disorders

DYSTONIA
Eyes
Mouth
Speech/Swallowing
Neck
Torso
R Arm
L Arm
R Leg
L Leg

. Faclor

Dystonia Global

ATAXIA

Dysarthria
Upper Exr.

Lower Extr.

Posture
Gait

TREMOR

Tremor at rest

Postural Tremor
O Fast:
O Moderate:
O Slow:

Intention Tremor

PARKINSONISM

Facial Expression
Bradykinesia
Tremor

Posture

Arm Sway

Gait

Rigidiiy

Salivation

Parkinsonism Global

AKATHISIA

Motor (obijective)

Psychic (subjective)

Akathisia Global

Figure 1. Example of the scoring form used (© A.J. M. Loonen and C. H. Doorschot).

DYSKINESIA
Jaw

Tongue

Lips

Face

Torso

Upper Exir.

Lower Extr.

Dyskinesia Global

PSYCHIC SYMP

Sedation
Depression
Psychosis
Anxiety

SCORING
CODE

Absent

Dubious
Mild
Moderate

Severe

19 J2 uauooT W [ 'Y 06¢
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can substitute for the other. A Cronbach coefficient of
0.70 or higher is usually considered acceptable (Nunnally,
1970).

Results
Protocol deviations

The most important protocol deviations concerned the
SEE examinations. Many examiners did not have an
examination table at their disposal and therefore felt
unable to adequately assess the items ‘leg pendulousness’
and "head dropping’. Moreover, many examiners felt the
instructions on doing the glabella tap unclear. Therefore
2, 5, and 2 missing scores, respectively, had to be replaced
by an average score for that individual. The deficient
SADIMoD data (out of a possible 217 scores) included: 7
for the global Parkinsonism scale, 9 scores for the global
dystonia scale, 4 for the global ataxia scale, 2 for both the
global active phase and the global passive phase
dyskinesia scale, and 1 for the global akathisia scale. These
data were considered ‘missing’ in all further analyses.
Teams D and E were changed between the first and
second SADIMoD assessment of patients as one of the
raters had left the hospital and had been replaced by a less
trained rater. In the case of team D an experienced
psychiatrist left.

Patients

Thirty-one patients (20 male, 11 female) were examined
and videotaped. Three centres made recordings of 6
patients, two of 5 patients and one of only 3 individuals.
The patients were 57.14+16.5 yr (mean+s.D.; range:
29-83 yr). Four patients suffered from dystonia, 8 from
active and 8 from passive phase dyskinesia, 19 from
Parkinsonism, 3 from akathisia, and 10 from ataxia of at
least mild severity (global score > 2). Seven patients
suffered of Parkinsonism combined with either active
phase, passive phase or both types of dyskinesias. Active
and passive phase dyskinesias occurred together in 7
patients. Three patients showed dystonia as well as ataxia.
One patient scored more than 2 on all global scales.
Thirteen patients suffered from more than one movement
disorder simultaneously. The average time between the
first and second assessments measured 110.3+58.0 d
(mean+s.D.; range 14—231 d).

Concurrent validity

The concurrent validity was expressed as Spearman’s
correlation coefficients for the sub-scales of SADIMoD,
AIMS, Simpson—Angus SEE, and BAS, respectively (Table

Characteristics of the SADIMoD 291

2). As was expected the AIMS scores showed the highest
correlation with the dyskinesia sub-scale scores of the
SADIMoD. A lower, but yet significant, correlation
existed with the dystonia ratings of the SADIMoD. As
expected, the correlation with the other sub-scales was
generally low. The BAS correlated highly significantly
with the akathisia sub-scales, although the correlation
coefficients are somewhat lower than those in the case of
AIMS scores. Moreover, BAS discriminated less well
between akathisia and the other sub-scales of the
SADIMoD. As shown in Table 3, the lower correlation
coefficients are probably mainly due to the ratings on the
items awareness and distress of the BAS in comparison
to the item motor (objective) of the SADIMoD. The
correlation between the other items of these scales is
much higher. In addition, the correlation between the
subjective BAS scores (i.e. awareness and distress) and the
global akathisia SADIMoD scores is apparent. A rather
low, but significant, correlation existed between total BAS
score and total dystonia score on the SADIMoD (Table
2). The total SEE score correlated highly significantly with
total Parkinsonism score, and significantly with the global
Parkinsonism and ataxia sub-scale scores. Apart from the
ataxia sub-scale, the correlation with the scores of the
other sub-scales was low.

Test—retest reliability

The test—retest variability was examined by calculating
the Spearman correlation coefficients for the first and
second SADIMoD ratings for each centre/rater (Table 4).
In order to compare the performance of individual
centre/raters, the first scoring of that centre was also
compared with the averaged scoring of that patient by all
6 raters during the second session (data not shown). It
appeared that centre D, in particular, performed rather
poorly. None of the SADIMoD scores during the first
session from this centre correlated significantly with those
of the second session, nor with the averaged second
ratings. Nevertheless, either with or without including the
ratings of this centre, the first and second ratings of all
patients correlated to a highly significant extent. The only
exceptions were the postural and intention tremor scores,
which had rather low correlation coefficients. However,
the total tremor scorings correlated very well.

Internal consistency

The internal consistency of the SADIMoD sub-scales
and the other rating scales for the 31 assessed patients
was expressed with Cronbach’s o-coefficients. These co-
efficients amounted to 0.75-0.94 (median 0.83) for the
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Table 2. Concurrent validity expressed as Spearman’s correlation coefficient, for subscales of the Schedule for the Assessment of Drug-Induced Movement Disorders (SADIMoD),
the Abnormal Involuntary Movement Scale (AIMS), the Simpson—Angus Rating Scale for Extrapyramidal Side Effects (SEE), and the Barnes Rating Scale for Drug-Induced Akathisia

(BAS)
(1) (2) (3) (4) (5) (6) (7) (8) ) (10) (17) (12)  (13) (14) (15) (16)  (17) (18) (19) (20)

(1) Dystonia (total) 1
(2) Dystonia (global) 0.96** 1
(3) Parkinsonism 0.26 0.23 1
(4) Parkinsonism (global) 0.37* 0.32 0.90** 1
(5) Dyskinesia (passive) 0.47% 0.38* 0.04 0.03 1
(6) Dyskinesia 0.44* 0.36 0.06 0.06 0.97* 1

(passive, global)
(7) Dyskinesia (active) 0.57* 0.53* 0.11 0.08 0.91" 0.88" 1
(8) Dyskinesia (active, 0.56™ 0.55™ 0.08 0.08 0.86™ 0.90* 0.94* 1

global)
(9) Ataxia 0.46™ 0.51** 0.29 0.36" 0.26 0.19 0.15 0.09 1
(10) Ataxia (global) 0.34 0.36 0.38* 0.39* 0.10 0.08 0.00 —0.04 0.89** 1
(11) Tremor at rest —0.08 —0.22 0.25 0.17 0.10 0.01 0.10 —0.02 —0.03 —0.09 1
(12) Postural tremor 0.36" 0.32 0.40* 0.31 0.16 0.09 0.25 0.22 0.18 0.14 0.46™ 1
(13) Intention tremor 0.21 0.36 —0.07 —0.17 0.15 0.12 0.17 0.18 0.18 0.10 0.11 0.41* 1
(14) Akathisia 0.44* 0.39* 0.16 0.21 0.24 0.18 0.18 0.16 0.49™ 0.28 0.04 —0.04 —0.08 1
(15) Akathisia (global) 0.36* 0.33 0.05 0.10 0.19 0.13 0.19 0.17 0.37* 0.15 0.12 0.00 —0.13 0.93* 1
(16) AIMS (total) 0.43* 0.33 0.07 0.09 0.70%* 0.72%% 0.77%* 0.76** 0.07 0.03 0.09 0.27 —0.03 0.00 0.03 1
(17) AIMS (4 perioral 0.52%*  0.53** —0.03 —0.01 0.75%*% 0.72*%% 0.84%* 0.83%* 0.13 0.04 0.07 0.31 0.23 0.01 0.02 0.79** 1

items)
(18) AIMS (7 items) 0.56%*  0.49%* 0.07 0.10 0.74%*% 0.72%% 0.84%* 0.82%* 0.14 0.07 0.12 0.31 0.01 0.08 0.12 0.95* 0.89" 1
(19) BAS (total) 0.37* 0.24 0.19 0.25 0.26 0.24 0.17 0.14 0.35 0.18 0.11 0.07 —0.24 0.66** 0.60** 0.20 —0.09 0.16 1
(20) SEE (total) 0.16 0.20 0.48** 0.42*% —0.04 0.06 0.01 0.10 0.27 0.45* —0.16 0.15 0.19 0.14 0.08 0.12 —0.01 0.05 0.02 1

SADIMoD ratings of first session only; *p < 0.05, **p < 0.01.
Figures in bold indicate most relevant coefficients.
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Characteristics of the SADIMoD

Table 3. Concurrent validity expressed as Spearman’s correlation coefficient, for the akathisia sub-scale of the Schedule for the
Assessment of Drug-Induced Movement Disorders (SADIMoD), and the sub-scales of the Barnes Rating Scale for Drug-Induced

Akathisia (BAS)

293

(€8)

@)

(1) Awareness (BAS) 1

(2) Distress (BAS) 0.71** 1

(3) Global (BAS) 0.71* 0.68** 1

(4) Objective (BAS) 0.46** 0.50** 0.76**
(5) BAS (total) 0.87* 0.85** 0.92*
(6) Motor (SADIMoD) 0.20 0.24 0.51*
(7) Psychic (SADIMoD) 0.68** 0.61** 0.70**
(8) Akathisia global (SADIMoD) 0.43* 0.41* 0.65**

1

0.72** 1

0.60** 0.43* 1

0.61% 0.73* 0.42% 1

0.65" 0.60™ 0.83* 0.75% 1

SADIMoD ratings of first session only; *p < 0.05, **p < 0.01.

Table 4. Intra-rater reliability expressed as Spearman’s correlation coefficient, for SADIMoD sub-scales per centre and in total

Total
SADIMoD B E F Total without D
scales n=6) (n=3) (n = 6) (n = 5) (n = 5) n=6) m=231) (n=206)
Dystonia 0.22 1.00%* 0.62 0.00 0.50 0.42 0.52** 0.57**
Dystonia (global) 0.69 1.00** - b - 0.63 0.61** 0.66™*
Parkinsonism 0.70 0.87 0.74 0.30 0.70 0.59 0.54** 0.69**
Parkinsonism (global) 0.82* 1.00** 1.00** 0.25 0.65 1.00** 0.69** 0.88**
Dyskinesia (passive) 0.87* 0.50 0.66 0.10 0.26 0.76 0.72** 0.78**
Dyskinesia (passive, global)  0.87* 0.50 0.72 0.14 —0.89* 0.94** 0.60™* 0.66*
Dyskinesia (active) 0.91% 1.00%* 0.41 0.20 0.46 0.91% 0.67** 0.74**
Dyskinesia (active, global) 0.91* 0.87 0.49 0.14 0.06 0.95** 0.63** 0.69**
Ataxia 0.27 1.00** 0.89* 0.80 0.29 0.90* 0.77** 0.81*
Ataxia (global) 0.66 0.50 0.78 0.30 0.00 0.87* 0.66** 0.73**
Rest tremor 0.71 2 0.32 0.83 0.49 0.48 0.41% 0.52**
Postural tremor 0.31 —0.50 -2 0.06 0.73 0.42 0.33 0.38
Intention Tremor 0.98** -2 —0.18 0.35 0.89* 0.78 0.46* 0.49*
Tremor total 0.92** —0.95 —0.24 0.54 0.79 0.58 0.54** 0.59**
Akathisia 0.24 1.00** 0.03 0.75 0.98* 0.65 0.62** 0.63**
Akathisia (global) 0.00 1.00** 0.26 0.75 0.95* 0.78 0.68** 0.68**

Coefficients are based on first and second ratings per centre.

n, Number of patients considered.
# Restriction of range in one of the ratings.
" Three out of five ratings missing.

*p <0.05; *p < 0.0

SADIMoD sub-scales (excluding and including global
scores). They measured 0.82, 0.88 and 0.80 for AIMS,
BAS and SEE total scores, respectively.

Discussion
Background and rationale

This paper describes the construction and initial validation
of a new rating instrument for various movement

disorders. More than a decade ago, two of the authors
(AJM.L, CHD.) decided to develop this instrument, as
they were dissatisfied with the performance of existing
scales. They felt, that these instruments could easily miss
subtle, albeit important, shifts from one movement
disorder to another. Therefore, they developed a new
scale that measures a complete set of movement disorders
that may be induced by psychotropic drugs and that,
according to their clinical experience, frequently occurred

in (chronic) psychiatric patients. Advantages and
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limitations of existing scales and the SADIMoD were
discussed.

Methods and results

In this study, we followed a ‘most pure scenario’ for the
assessment of the intra-rater variability and the concurrent
validity; this means that we attempted to obtain an
impression of the magnitude of the relevant parameters
that would apply under rather poor conditions. In each
centre a team of raters was formed, who were trained
together. Each member of this team could represent the
principal investigator during the second rating sessions.
Moreover, two teams (centres D and E) were changed
between times as an important participant left the hospital.
The time that had elapsed between the first and second
sessions was rather long, with an average of approx. 3.5
months. In spite of this, the test—retest reliability is good.
Excluding the tremor scores and the ratings of centre D,
the Spearman correlation coefficients vary from 0.57 to
0.88 (median 0.69). In their study on the intra-rater
reliability of Sct. Hans Rating Scale for Extrapyramidal
Syndromes, Gerlach et al. (1993) reached correlation
coefficients for their hyperkinesia sub-scales of individual
raters of 0.65—0.97 (median 0.84). For their Parkinsonism
sub-scales these coefficients measured 0.68—0.98 (median
0.90), and for their akathisia sub-scales 0.45—0.94 (median
0.73). However, they had video-recordings of their
patients assessed by the same raters with a time interval of
only 2 wk. Moreover, the SADIMoD is not intended to
be used in such a manner as investigated by us. Under
normal circumstances patients will be examined according
to the SADIMoD schedule with specified time intervals
and the video-recordings made in these circumstances will
be rated in one session by the same rater(s). Under these
conditions, the intra-rater reliability will probably be very
high. However, the intra-rater variability cannot be
measured under such conditions, because the ratings
cannot be considered to be independent. In fact, this
independence is also disputable in the study of Gerlach et
al. (1993). The somewhat lower test—retest reliability of
the tremor scores cannot be entirely explained. According
to the instructions in the glossary the tremor score should
only be based on the severity of tremors occurring in
the upper extremity. Some raters did not notice this
sufficiently. Moreover, difficulties in adequately assessing
the rate of the postural tremor may play a role. According
to SADIMoD the rater should decide whether the postural
tremor is fast (8 Hz), moderate (6 Hz) or slow (3 Hz).
However, most raters commented that it is almost
impossible to discriminate between these three types of
postural tremor. This instruction may have made adequate
estimation of the postural tremor score so difficult that it

has also negatively affected the reliability of the other
tremor scores. Therefore, this specification will be dropped
in the final SADIMoD. The team at centre D did not
perform well because it underwent an important change
between the two sessions. We decided not to exclude this
team from the other analyses, as this would flatter
the results. However, despite their low correlation co-
efficients, the intra-rater reliability still remains good
when the scorings of this centre are included.

The examiners and raters were trained in applying the
SADIMoD by means of standardized training material.
No specific training was given by any of the authors. Two
teams had never worked with the SADIMoD and in only
1 team could each member be considered experienced.
The raters were not specifically trained in applying AIMS,
BAS and SEE. However, the SADIMoD training may also
offer some clues in how to use these rating scales. When
considering our results, it becomes apparent that some
items of the SEE are unclear. Many examiners left items
open, because they did not know how to examine the
patient or how to score them. This is probably also true
when the SEE is used in clinical trials and should be
considered during pre-trial training sessions of the
participating investigators when this scale is intended to
be used. After concluding this study, it was learned that
the original Simpson—Angus scale has been modified in
the 1980s to avoid the need for an examination table. The
item ‘leg pendulousness’ has been omitted and “head
dropping’ has been changed to ‘head rotation’.
Surprisingly, despite the fact that these authors never
published any material on this modified scale, and its
characteristics are unknown, it has been widely used in
the USA, including the NIMH Supported Treatment
Strategies in Schizophrenia (Lerer B, personal communi-
cation: May 2000). As the authors were not aware of the
existence of the modified scale, and as the published
version (Simpson and Angus, 1970) is, to the best of their
knowledge, the one used in clinical trials in Europe, this
version was applied in the present study. The lack of
training and the uncertainty of the examiners in scoring
specific items may have resulted in an increase of the inter-
rater variability in the present study. This probably
explains why the convergent and divergent validity with
the sub-scales is lower than expected. Moreover, different
forms of rigidity are heavily weighted in the SEE and
represent only one item in the Parkinsonism sub-scale of
the SADIMoD. Still, the SEE correlates best with the
Parkinsonism sub-scales of the SADIMoD. In addition,
there exists a significant correlation with the global ataxia
sub-scale. This may indicate that the ataxia in this patient
group is related to rigidity and is, therefore, of extra-
pyramidal nature. However, as the total ataxia score of the
SADIMoD correlates to a far lesser extent with the SEE
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score, this remains to be elucidated in a future study. In the
present study we found a significant correlation between
the different AIMS scores and the dystonia and dyskinesia
sub-scale scores of the SADIMoD. This finding was
expected, as the AIMS cannot distinguish between
dyskinesias and dystonia, which are rapid, respectively
slow, irregular involuntary movements. As a matter of
fact, some dyskinesias (e.g. frequent eye blinking) are
indistinguishable from mild dystonia (blepharospasm).
However, the correlation between the AIMS scores and
the dyskinesia sub-scales scores is easily the best. There
existed a possibility, that the total AIMS scores or the 7-
item AIMS scores were correlating with the motor
akathisia sub-scale score, as the restless movements of the
legs can sometimes be interpreted as dyskinesias as well
as (pseudo)akathisia. However, this appeared not to be
the case. A weak, although significant, correlation was
observed between the total BAS score and the total
dystonia sub-scale rating (Table 2). Moreover, the motor
akathisia sub-scale scores showed the worst correlation
with the four examined BAS scores and the other akathisia
sub-scale scores (Table 3). In addition, it was found that
the global akathisia SADIMoD sub-scale performed less
well than the global BAS scoring. In the definition of this
BAS item it is specified that pseudo-akathisia should be
excluded from the rating. Our findings suggest, that this
is an important specification and we have therefore
decided to adapt the SADIMoD in this respect.

The primary subject of this study was to document the
test—retest reliability and concurrent validity of the
SADIMoD. The results also illustrate that the alterations
made to the included scales at least do not have a negative
impact on the reliability of the final result. The Cronbach
o-coefficients of the applied (sub-)scales were calculated in
order to verify that their internal consistency in these 31
patients was sufficient to allow conclusions. However, the
construct validity of the SADIMoD will be studied with
the assessments of a far larger patient population (Loonen
et al., unpublished observations).

Conclusion

It can be concluded from the present study, that even
under very difficult circumstances, the intra-rater re-
liability of the SADIMoD is satisfying. Nonetheless, the
results also offer clues how to improve the schedule, e.g.
by changing the specification of the frequency of postural
tremors and by specifying that pseudo-akathisa should be
rated zero in the global akathisia scoring. The results
indicate that the SADIMoD can also be used with live
evaluation of a patient without making video-recordings.
However, it is strongly recommended to organize training
sessions at regular intervals of 2—3 months in order to
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maintain the intra-rater reliabilty. In this study, such
training sessions were not prescribed and organizing
them may well have increased the test—retest reliability.
The instruction material, that we have developed, makes
the arrangement of such training sessions easy to
accomplish.
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