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The use of neuroleptic medications is frequently accom-

panied by side effects of which the dystonic, akathisic,

and parkinsonian reactions comprise the reversible extrapy-

ramidal symptoms. These are symptoms of motor dysfunction

with dystonia being manifested by muscle spasm, akathisia

by restlessness and agitation, and parkinsonism by muscle

rigidity and tremor. The present study attempted to pre-

dict the serious side effects of akathisia and parkinsonism

on the basis of individualized measurement of changes in

visuomotor functioning. The following were the hypotheses

for this investigation.

1. A deterioration of visuomotor ability as measured

by a modification of Haase and Janssen' s (1965) Handwriting

Test will predict which patients undergoing neuroleptic

therapy will experience the extrapyramidal symptoms of

akathisia and parkinsonism (symptom group) and which will

not (no-symptom group).

2. A deterioration of visuomotor ability as measured

by the Bender-Gestalt will predict which patients undergo-

ing neuroleptic therapy will experience the extrapyramidal



symptoms of akathisia and parkinsonism (symptom group) and

which will not (no-symptom group).

The subject pool consisted of all inpatients receiving

neuroleptic medication through psychiatric services at a

state university medical school. A total of 45 subjects

who met all criteria were administered both the Bender-

Gestalt and a modification of Haase and Janssen's (1965)

Handwriting Test within 48 hours after admission to the

hospital. Between the fifth and seventh day of neuroleptic

therapy, patients were readministered the tests. All pro-

tocols were rated by two fifth-year graduate students on

internship. Medication was prescribed on the basis of

clinical treatment by nine psychiatrists participating in

the study. When a patient manifested a clinically signifi-

cant symptom of akathisia or parkinsonism, the treating

psychiatrist prescribed an appropriate medication change.

Upon this drug change, the patient was assigned to the

symptom group. After assignment, the treating physician

determined the type of extrapyramidal symptom according to

the criteria outlined by Greenblatt, Shader, and DiMascio

(1970). Subjects were placed in the no-symptom group if

they completed the 30-day hospitalization period without a

medication change due to extrapyramidal symptoms.

Participating psychiatrists changed the medication of

20 of the 45 patients as a result of akathisic or parkinson-

ian reactions. There were no significant differences



between groups in terms of age, sex, psychiatric diagnosis,

neuroleptic dosage, or antiparkinsonian dosage.

It was not possible to predict the symptom group as a

whole on the basis of the Handwriting Test scores since a

t test of the difference was not significant between group

means. However, inspection of these scores showed clear

deterioration of performance among the patients who experi-

enced parkinsonian reactions as opposed to those who

experienced akathisia or who did not experience extrapyra-

midal symptoms at all. The symptom group was separated into

akathisic and parkinsonian groups and compared to the sub-

jects who did not experience extrapyramidal side effects

(no-symptom group). A one-way ANOVA showed a nonsignificant

difference between the three groups. Similar analysis of

the Bender-Gestalt scores failed to support the second

hypothesis since no significant difference was found between

groups.

Multivariate analyses were conducted. These indicated

both a significant difference between the symptom groups

and a significant group X diagnosis interaction (p < .05)

for the Bender-Gestalt scores. No significant trends were

evident regarding the Handwriting Test scores.
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PREDICTION OF EXTRAPYRAMIDAL EFFECTS OF

NEUROLEPTIC THERAPY USING

VISUOMOTOR TASKS

The expression major tranquilizer has been frequently

used by American writers to refer to the general class of

drugs most often prescribed for the treatment of schizo-

phrenia. European investigators have generally preferred

the term neuroleptic in order to emphasize the effects of

these agents upon the central nervous system. One of the

earliest definitions of neuroleptic was given by Delay and

Deniker (1960), who proposed five principal psychophysiolog-

ical criteria of these drugs: (a) creation of a state of

psychomotor apathy, (b) effectiveness in states of excite-

ment and agitation, (c) progressive reduction of both acute

and chronic psychotic state, (d) production of extrapyramidal

symptoms, and (e) predominantly subcortical action.

Delay and Deniker's definition included the phenothia-

zines, butyrophenones, and reserpine. Loxapine succinate and

the thioxanthenes are neuroleptics which were synthesized sub-

sequent to this early definition. As used in this paper, the

term neuroleptic will refer to any drugs of the phenothiazine,

butyrophenone, thioxanthene, or loxapine class.

1
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Extrapyramidal Symptoms

Use of neuroleptic agents is frequently accompanied by

serious side effects. Some of the most disturbing are a

class of adverse reactions called extrapyramidal symptoms.

A report of the National Clearinghouse for Mental Health

Information (1965) notes that 56 of 59 articles reviewed

report some form of drug-induced side effects associated

with neuroleptic therapy. Symptoms of extrapyramidal dys-

function are subtle and gradually worsen until they become

clinically significant. A series of articles show that fine

symptoms appear before obvious motor disturbances (Angus &

Simpson, 1970; Haase, 1961; Mattke, 1968).

The reversible extrapyramidal symptoms are grouped into

three major reactions: dystonic, akathisic, and parkinson-

ian (Greenblatt, Shader, & DiMascio, 1970). Early writers

did little to distinguish between the different reactions

and classified them under the generic term of extrapyramidal

reactions. Recent authors have emphasized the complexity of

these disorders as well as their differences.

Muscle spasm, torticollis, opisthotonus, oculogyric

crisis, and dyskinesia all characterize dystonic reactions

(Greenblatt et al.). Onset is extremely rapid, the majority

occurring within a very few days (Table 1). In contrast to

the incidence of akathisic and parkinsonian reactions, dys-

tonic symptoms are relatively rare. Reported incidence

usually varies from 2 to 4% of all patients treated with
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Table 1

Studies Representative of Incidence
of Extrapyramidal Syndromes

Type of Reaction

Study n

Dystonia Akathisia Parkinsonism

Ayd (1961) 3775

Percentagea 2.3 21.2 15.4

Mean Daysb 1-2 24 30

Brune, Morpurgo,
Bielkus, Kola-
yashi, Toulentes,
& Himwich (1962) 26

Percentage 4 38 8

Mean Days -- -- --

Chien & Cole
(1973) 46

Percentage 13 6 24

Mean Days -- -- --

Freyhan (1959) 249

Percentage 13 12.5 37

Mean Days 1-2 -- 15

Lehmann & Ban
(1974) 804

Percentage -- 3.1 42

Mean Days -- -- --
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Table 1--Continued

Type of Reaction

Study n

Dystonia Akathisia Parkinsonism

Simpson, Amuso,
Blair, & Farkas
(1964) 20

Percentage -- -- 100

Mean Days -- -- 14

Swett (1974) 470

Percentage 2.5 2.1 7.4

Mean Days 5 11 14

Van Putten (1975) 110

Percentage -- 45 --

Mean Days -- -- --

Van Putten,
Mutalipassi,
& Malkin (1974) 80

Percentage -- 11 --

Mean Days 5.6 --

Note: Data from some studies derived from available
figures on specific areas of investigation only.

aPercentage of total subjects showing side effect.

bMean number of days until onset of side effect.
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neuroleptics. Due to the rapidity of onset as well as the

infrequency of these symptoms, these side effects will not

be considered further.

Akathisia is a complex disorder consisting of dysphoric

affective states and cognitive decompensation as well as the

motor restlessness, inability to sit still, agitation, shift-

ing, and intolerance of inactivity detailed by Greenblatt et

al. Van Putten (1975) described the feelings of terror,

anxiety, and discomfort which are the affective components

of akathisia. He also noted confused states and exacerba-

tion of bizarre thought processes associated with this side

effect. These affective and cognitive components of aka-

thisia have been shown to occur simultaneously or to precede

motor restlessness by as much as one hour (Brune, Morpurgo,

Bielkus, Kobayashi, Tourlentes, & Himwich, 1962; Van Putten,

Mutalipassi, & Malkin, 1974).

Frequency and rapidity of onset are difficult to deter-

mine due to variation in staff training and methodology.

This variation is due at least partly to the fact that the

motor symptoms of akathisia can be masked by the affective

and cognitive symptoms. For example, Van Putten et al.

(1974) document a quicker onset of symptoms than data from

Ayd's (1961) broad survey suggest (Table 1). Well-controlled

studies indicate that symptoms of akathisia become clinically

significant between the seventh and fourteenth treatment day
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and affect from 20 to 40% of all patients receiving neurolep-

tics.

Symptoms of the third major extrapyramidal reaction

resemble clinical symptoms of Parkinson's disease manifested

by signs of akinesia and tremor (Greenblatt et al., 1970).

At a neurophysiological level, the phenomena related to both

dysfunctions are quite similar. Neuroleptics capable of

producing a parkinsonian syndrome cause functional impair-

ment of the dopaminergic neuronal systems in the brain.

This results in a release of striatal activity from inhibi-

tory modulation. Dysfunction of the striofugal and strio-

petal systems affects the complex extrapyramidal system

which is integrally involved in motor functioning (Duvoisin,

1976).

Cognitive disorders such as drowsiness, confusion, and

decreased ability to engage in problem solving have also

been noted to appear simultaneously with motor disorders in

neuroleptically induced parkinsonism (Ananth, Ban, Lehman,

& Rizvi, 1971; Sharpley, Heistad, & Schiele, 1964; Swett,

1974). Little is known of these cognitive components of

extrapyramidal reactionssince these symptoms are less

likely to be noticed by staff personnel than are the gross

motor problems.

Again, reported incidence of the disorder is quite

variable and is at least partially related to differences

in staff training, experimental methodology, and vigilance
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of observers. For example, Simpson, Amuso, Blair, and

Farkas (1964) used a highly reliable and valid neurological

rating scale in repeated examinations of 20 patients under-

going perphenazine therapy. Some degree of parkinsonism

was found in all of the patients, with maximum severity

occurring as early as three weeks after initiation of medi-

cation. Many symptoms had become noticeable in six patients

after only a weekof therapy. Similar early onset was seen

by Mindham, Gaind, Anstee, and Rimmer (1972), who evaluated

patients known to be sensitive to injections of fluphenazine.

Other reports have noted symptoms of extrapyramidal side

effects which have occurred as early as the first week after

phenothiazine injection (Consumers' Association, 1970). As

is the case with akathistic reactions, the better-controlled

studies have indicated a rapid onset of parkinsonian symp-

toms. Overall, side effects appeared to become clinically

significant between the seventh and twentieth day of drug

treatment.

Early recognition and management of these side effects

are important because of the serious, as well as the some-

times dramatic and bizarre, nature of these adverse reac-

tions. There may be management problems if the patient

works with machinery, needs increased supervision, attempts

to leave the hospital, or becomes uncooperative with treat-

ment due to the exacerbation of his symptoms. In addition,
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many patients often experience considerable discomfort and

embarrassment when side effects appear.

Possible Causal Factors

Discrepancies in reported incidence of extrapyramidal

symptoms are a function of variables other than differences

in staff training and methodological procedures. Some

authors have proposed that factors such as age, sex, dosage,

and type of neuroleptic administered affect incidence rate.

Other investigators have offered evidence which suggests

that these factors are of relatively little importance in

the development of these reactions. Instead, a constitu-

tional predisposition based on physiological mechanisms has

been mentioned as the explanation for these side effects in

some patients while others have remained symptom free (Chase,

Schnur, & Gordon, 1970; Curry, Marshall, Davis, & Janowsky,

1970).

Sex. In the past, some evidence has suggested that

extrapyramidal symptoms occurred more frequently among

females than among males (Ayd, 1961; Lader, 1970; Sheppard

& Merlis, 1967). Hormonal factors have been suspected as

being important, since estrogen administration has report-

edly precipitated parkinsonism in patients receiving pheno-

thiazines (Lader, 1970). In contrast to these studies,

other investigations have failed to demonstrate a relation-

ship between sex and the probability of experiencing an

extrapyramidal reaction. Ananth et al. (1971) reported
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that all toxic reactions noticed in their study occurred in

men. The issue was further complicated by Eckmann's (1971)

report, a collection of data over a target period of two

days concerning patients undergoing neuroleptic therapy.

Of 809 patients, 241 (29.8%) had shown marked extrapyramidal

symptoms. Inspection of his tables suggested that there was

an interaction between sex and neuroleptic potency. Indi-

dence appeared higher among females when neuroleptic potency

was low, but about equal to the incidence among males when

both sexes received high-potency neuroleptics. Additional

analyses of the data might have clarified these suggestive

relationships.

Age. On the basis of his large survey, Ayd (1961)

hypothesized that older patients were more likely to suffer

from neuroleptically induced parkinsonism than were younger

subjects. Eckmann (1971) failed to find a direct relation-

ship between drug-induced side effects and age, but did

find an interaction between age and neuroleptic potency.

All of the extrapyramidal reactions (dystonia, akathisia,

and parkinsonism) were grouped in his analysis. Guttman,

Lehmann, and Ban (1970) also classified extrapyramidal symp-

toms together and provided additional support for an inter-

action hypothesis that older patients experienced these

reactions more frequently than younger subjects receiving

equivalent doses.
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Shock. Guttman et al. (1970) failed to demonstrate that

the administration of electroconvulsive therapy affected the

incidence of extrapyramidal symptoms. Eckmann (1971) also

failed to find any relationship between extrapyramidal reac-

tions and electric shock.

Drug potency. One attempt by consultants in psycho-

pharmacology to rate relative drug strengths noted that

there have been no adequate surveillance studies of the

relationship between neuroleptic potency and extrapyramidal

symptoms (Drug and Therapeutic Information, 1970). Consul-

tants judged the aliphatic and piperidine phenothiazines as

well as the thioxanthenes to be occasionally associated with

extrapyramidal symptoms. They rated the use of the pipera-

zine phenothiazines and the butyrophenones to be frequently

associated with extrapyramidal reactions.

Empirical support for these rankings was provided by

Eckmann (1971). Based on Haase and Janssen's (1965) classi-

fications, Eckmann assigned potencies (low, moderate, and

high) to the various neuroleptics used in his study. The

incidence of extrapyramidal symptoms significantly increased

among patients who had received medications rated high in

potency, Ayd (1961), Freyhan (1959), and Galbrecht and

Klett (1968) also indicated differential incidence of extra-

pyramidal symptoms which appeared to be related to drug

strength. Some authors have assigned neuroleptic potencies

in terms of chlorpromazine equivalent units and used these
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classifications in their research (Ban, 1966; Pecknold,

Anath, Ban, & Lehmann, 1971).

Dosage. Even authors who believe that the frequency

of extrapyramidal reactions tends to be related to dosage

agree that the quantity required to induce syndromes varies

enormously (Lader, 1970). As early as 1961, Ayd stated

that reactions due to phenothiazines were more a matter of

individual susceptibility than amount of drug received.

Pecknold et al. (1971) converted neuroleptics of different

potencies into chlorpromazine equivalent units and actually

found that patients administered lower dosage developed

extrapyramidal symptoms more frequently than did those

receiving higher doses. Such findings support the asser-

tions of Chase et al. (1970) and Curry et al. (1970)

regarding constitutional predisposition. However, it has

been noted that a sudden increase in dosage due to intra-

muscular injection (depot) has resulted in manifestation of

extrapyramidal symptoms in previously symptom-free patients

(Lader, 1970).

Antiparkinsonian agents. Extrapyramidal symptoms may

be treated by reduction of neuroleptic dosage, use of an

alternate neuroleptic, addition of an antiparkinsonian

agent, or a combination of any of these steps (Lader, 1970).

The practice of routinely initiating a combined regime of

neuroleptic and antiparkinson therapy has become widespread

--because clinicians have hoped that the antiparkinson
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agents will act prophylactically and prevent the appearance

of extrapyramidal reactions (DiMascio, 1971).

DiMascio (1975), in his current work designed to edu-

cate physicians in the effective use of psychotropics,

reported that he failed to find a single article demonstrat-

ing significant prophylactic effects of antiparkinson agents

after reviewing the literature. Empirical investigation of

prophylactic potential has failed to indicate that antipar-

kinson agents do in fact prevent the occurrence of extrapy-

ramidal symptoms. Chien, DiMascio, and Cole (1974), for

example, found that 4 mg of benztropine mesylate given

prophylactically did not prevent extrapyramidal side effects.

When attempts were made by Kline, Mason, and Winick (1974)

to prevent appearance of extrapyramidal symptoms by 2-10 mg

of biperiden administered prophylactically, these symptoms

still appeared. Other writers have failed to document any

prophylactic effect of antiparkinson medication (DiMascio &

Demirgian, 1970; Idzorek, 1976; Klett & Caffey, 1971;

Pecknold et al., 1971). These researchers, however, did

not specify dosages administered.

The majority of papers investigating the supposedly

prophylactic effects of the antiparkinsonian agents have

dealt solely with whether the use of these drugs prevents

the occurrence of extrapyramidal symptoms. Only a few

studies have addressed the possibility that the antiparkin-

sonian medications reduce the intensity of the reactions
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which do appear. Data from Chien et al. (1974), DiMascio

(1971), DiMascio and Demirgian (1970), and Idzorek (1976)

have indicated that the prophylactic use of antiparkinson

agents did not affect the frequency of extrapyramidal symp-

toms, but did lessen the intensity when they did occur.

For this reason, some authors have advocated the use of

prophylactic antiparkinson drugs when high doses of major

tranquilizers or depot neuroleptics are administered.

As a prophylactic measure, Chouinard (1976) recommends

a starting dose of 5 mg kemadrin (equivalent to Artane in

potency) for each 400 mg of chlorpromazine administered.

Kemadrin dosage may increase to a ceiling as high as 45-60

mg per day. Guidelines in the Physicians' Desk Reference

(1977) recommend an initial dose of 1-5 mg of Artane with

dosage of 15 mg or higher to achieve a therapeutic effect.

The initial dose of Cogentin is listed as 2-8 mg, with a

ceiling dose individualized until extrapyramidal symptoms

cease. Side effects to antiparkinson medication include

confusion and disorientation (Physicians' Desk Reference,

1977).

Measures of Visuomotor Functioning

Neuropsychological studies. Reitan and Boll (1971)

compared the performance of 25 patients with Parkinson's

disease and 25 matched normals on 52 variables including

the Wechsler-Bellevue Scale (Form 1), Halstead's neuropsy-

chological battery, and Trailmaking Tests. Subjects with
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Parkinson's disease scored significantly lower than controls

on 25 tests, and had lower mean scores on all measures. The

authors concluded that Parkinson's disease patients suffered

marked impairment not only in sensorimotor abilities but

also in problem solving and organizational skills. Since

neuroleptically induced parkinsonism is clinically similar

to Parkinson's disease, patients manifesting this type of

extrapyramidal symptoms may show corresponding deficits in

neuropsychological functioning.

The issue is not straightforward, however, as demon-

strated recently by Spohn, Lacoursiere, Thompson, and Coyne

(1977) who used the Graham Proverbs Test, Chapman Conceptual

Breadth Test, a short form of the Wechsler Adult Intelli-

gence Scale (WAIS), and the WAIS Digit Symbol subtest in an

investigation of phenothiazine effects on neuropsychological

functioning. The writers reported that drug therapy was

followed by increased normalization of functioning in their

chronic schizophrenic subjects. Such normalization was

characterized by increased ability to sustain set, greater

efficiency of selective attention, and better information

processing. Antiparkinsonian medications were used, but no

mention was made concerning the appearance of extrapyramidal

side effects.

Measures of handwriting. In a series of papers inves-

tigating the progress of extrapyramidal dysfunction, several

authors used changes in handwriting as measures of fine
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motor control. Haase (1961) found that small doses of

neuroleptics produced fine motor changes which were often

unnoticed clinically--but were manifested in the patient's

handwriting. When increasingly larger doses were given in

the expectation of greater efficacy, coarse extrapyramidal

symptoms appeared and the treatment became countertherapeu-

tic. Haase felt that a dosage large enough to produce

handwriting changes (the neuroleptic threshold) was "the

[necessary condition] for therapeutic improvement" (p. 425).

Optimal dosage was claimed to lie between the neuroleptic

threshold and the appearance of gross extrapyramidal symp-

toms, which always appeared later as the drug was increased

past the threshold. This theory is consistent with present

data which indicate that severe extrapyramidal symptoms are

not necessary in order to produce reduction of psychotic

symptomatology (Lader, 1970).

To support his hypothesis, Haase (1961) standardized a

handwriting task and studied 52 severely disturbed inpatients

in his original investigation. The task consisted of copy-

ing a well-known poem both at the initiation of neuroleptic

therapy and repeatedly as treatment progressed. Comparison

of subsequent responses to the initial copy revealed deterio-

ration in handwriting performance. Criteria were established

quantifying deterioration as being "mild," "moderate," or

"severe." Unfortunately, Haase's terms were poorly defined

and no statistical tests were conducted. More exhaustive
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work was done in a subsequent study by Haase and Janssen

(1965). Handwriting became progressively more impaired as

neuroleptic therapy continued and proved to be the most

sensitive of several indicators of extrapyramidal reactions.

A high positive correlation was found between measures of

handwriting deterioration and akinesia. In contrast, a low

positive correlation was reported between writing impairment

and ratings of akathisia and tremor.

Support for Haase and Janssen's work comes from Brune

et al. (1962), whose sample consisted of 26 schizophrenics

treated concomitantly with trifluoperazine and an antipar-

kinsonian agent, trihexyphenidyl. The research team noted

a progressive deterioration in handwriting which was often

evident when no other extrapyramidal signs were detected.

Angus and Simpson (1970) believed this issue was one

of considerable practical importance both in research and

in routine hospital practice. They reasoned that if hand-

writing changes were the crucial indicators Haase believed

them to be, then the problem of how much medication to give

a patient would be simplified. The authors periodically

administered Haase's handwriting test and Simpson et al.'s

(1964) neurological examination for extrapyramidal symptoms

to 18 male schizophrenics, demonstrating that handwriting

changes preceded altered performance on the neurological

rating scale. They also showed that writing impairment
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occurred before extrapyramidal symptoms became clinically

obvious.

Mattke (1968) used spiroperiodol and then haloperidol

with 15 schizophrenic females. Daily records of handwriting

were kept. The author concluded that handwriting changes

preceded gross extrapyramidal symptoms by an average of six

days.

Measures using the Bender-Gestalt. The Bender-Gestalt

is one of the most frequently used tests of visuomotor func-

tioning. Easily administered and scored, most rating systems

do equally well in differentiating groups of brain-damaged

subjects from normals (Tolor & Schulberg, 1963). Hain (1964)

has recently introduced a simplified method of administration

and scoring which he has shown to be both reliable and valid.

Unfortunately, much of the work with the Bender-Gestalt has

been done at a primitive level of demonstrating group dif-

ferences on the test and has used a concept of brain damage

which implied some type of unitary organic syndrome. In

addition, the predictive validity of the test has been an

area which has been severely neglected.

In contrast to many previous studies which had investi-

gated the performance of individuals with preexisting brain

damage, Pascal and Suttell (1951) presented data of their

own and others which used the test to follow the effects of

an induced organic state, namely electroshock therapy.

Eichler and Norman (1965) used the Bender-Gestalt to follow
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the effects of induced ammonia intoxication. Neither inves-

tigation found a significant practice effect in repeated

administration of the test.

The Bender-Gestalt has been used to objectively measure

the changes in visuomotor and organizational abilities among

subjects administered neuroleptics. Winter and Frederickson

(1956) administered the Bender-Gestalt to 59 newly admitted

patients prior to any drug regime. Patients were divided

into a drug (Thorazine) and a placebo group. Upon retest

seven days after the initiation of neuroleptic therapy, the

59 patients as a group showed slight but significant improve-

ment on the Bender-Gestalt. Subjects in the drug group

showed impaired visuomotor coordination on the test which

the authors attributed to the many side effects of Thorazine.

No antiparkinson drugs were used.

Nakazawa (1969) investigated the influence of levome-

promazine upon the performance of eight patients, all but

one diagnosed as schizophrenic. Hallucinating subjects were

excluded. Medication was administered orally and the dosage

was steadily increased over a period of 3 to 4 weeks, with

testing at various time intervals. When dosage was increased,

the raw score of the Bender-Gestalt as measured by the

Pascal-Suttell method increased significantly in seven cases.

This indicated significant impairment in the test perfor-

mance of these subjects. Increasing difficulty with organi-

zational ability was also seen in three of the eight cases.
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Nakazawa did not report having used antiparkinson drugs,

however.

Aronson (1975) noted in her clinical work that hospital-

ized patients were routinely tested with the Bender-Gestalt

upon admission, often before receiving any medication. Thi-

oridazine was the most frequent drug administered, and no

antiparkinson agents were used. Some patients were retested

for various reasons after having received neuroleptics for

one or two weeks. Aronson noticed that deterioration of

performance upon the second Bender-Gestalt testing was often

predictive of a subsequent confused and increased psychotic

state, perhaps associated with an extrapyramidal reaction

(e.g., akathisia).

Judson and MacCasland (1960) presented contrasting data

based on their study of newly admitted patients to a state

hospital. They administered the Bender-Gestalt to subjects

before any medication had been prescribed. After a 30-day

trial of chlorpromazine, patients were withdrawn from medica-

tion for a period of 48 hours to minimize side effects.

Upon retest at that point, there were no significant changes

in visuomotor coordination as measured by the test.

Statement of the Problem

Given the frequent incidence of extrapyramidal symptoms

and the seriousness of severe reactions, prediction of immi-

nent extrapyramidal side effects is desirable. No consistent

method of prediction has been demonstrated in the literature
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when variables such as age, sex, dosage, or even the prescrip-

tion of prophylactic antiparkinsonian medication have been

considered. Conversely, there is evidence that visuomotor

functioning (as measured by handwriting) progressively and

reliably deteriorates with the administration of neuroleptics

until the clinical symptoms of extrapyramidal reactions

appear. Evidence exists that the same phenomena may also

occur when the Bender-Gestalt is readministered to patients.

Therefore, repeated measures of an individual patient's visu-

omotor functioning may be both a sensitive measure of the

progressive extrapyramidal effects of neuroleptics as well

as a possible means of predicting akathisic and parkinsonian

reactions. Ideally, the most practical test from a busy

clinician's viewpoint would be one which could be admini-

stered at the beginning of drug therapy and then administered

after a week of treatment. The test would also be given and

scored quickly. Such prediction would not only help in terms

of general patient management, but would possibly lead to

cost savings by reducing the use of unnecessary antiparkin-

sonian medication. Decreased use of these drugs would also

lessen risks associated with additional side effects.

Finally, documentation of progressive visuomotor deteriora-

tion and prediction of extrapyramidal reactions would aid in

understanding the phenomena associated with these disorders.

The following were the hypotheses for this investigation.
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1. A deterioration of handwriting ability as measured

by a modification of Haase and Janssen's (1965) Handwriting

Test will predict which patients undergoing neuroleptic

therapy will experience the extrapyramidal symptoms of aka-

thisia and parkinsonism (symptom group) and which will not

(no-symptom group).

2. A deterioration of visuomotor ability as measured

by the Bender-Gestalt will predict which patients undergoing

neuroleptic therapy will experience the extrapyramidal symp-

toms of akathisia and parkinsonism (symptom group) and which

will not (no-symptom group).

Data from such an investigation may also prove to be

valuable in evaluating other specific relationships such as

the effects of dosage, age, sex, and diagnosis upon visuo-

motor performance. Although such possible relationships may

elucidate other drug/behavior associations, no formal hypoth-

eses are offered. Additional data will be generated by

comparison of the scores of akathisic patients to those of

the parkinsonian subjects.

Method

Subjects

The subject pool consisted of all patients receiving

neuroleptic medication on inpatient psychiatric services at

a state university medical school. A total of 45 subjects

met all criteria and were included in the investigation.

(See Appendix A--Additional Subject and Rater Information.)
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Patients selected for participation met the following cri-

teria.

1. Both patient and the treating psychiatrist agreed

to participate after being read a description of the study

approved by the research committees of both the state medical

university and the sponsoring graduate school.

2. Patients had to remain hospitalized and on neuro-

leptic medication at least 30 days.

3. Patients admitted on neuroleptics had to receive

increased medication within 48 hours of admission.

The following conditions were criteria for exclusion

from the study.

1. Patients were excluded who received electroshock

prior to the second psychological testing, who produced

unscorable protocols upon initial testing, or who failed to

complete initial visuomotor testing in less than 30 minutes.

2. No patients experiencing a confusional side effect

to antiparkinson medication were included in the study.

Procedure

Both the Bender-Gestalt test and a modification of

Haase and Janssen's (1965) Handwriting Test were administered

to all subjects within 48 hours of admission to the hospital.

Between the fifth and the seventh day of neuroleptic therapy,

these tests were repeated. Scheduled questionnaires were

used to compile information obtained from medical charts and

treating psychiatrists. Data concerning age, sex, drugs, and
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dosages prescribed, and type of extrapyramidal symptoms were

recorded on these questionnaires. Medications were adjusted

for potency by conversion to equivalent units using the cri-

teria of Haase and Janssen (1965) (Appendix G) for neurolep-

tics and the guidelines of Klett and Caffey (1972) for

antiparkinson drugs (Appendix G). Final diagnoses given by

participating psychiatrists were also recorded.

Participating in the study were nine faculty psychia-

trists who prescribed all medication on the basis of clinical

treatment of the patient. At the appearance of the clinically

significant extrapyramidal side effects of akathisia or par-

kinsonism, neuroleptic or antiparkinson medication was

changed and patients were assigned to the symptom group.

Finally, the physician determined the type of adverse reac-

tion in accordance with the criteria outlined by Greenblatt

et al. (1970) (Appendix B). These criteria outline the

symptoms of agitation and restlessness which characterize

akathisis as well as the symptoms of muscle rigidity and

tremor which are typical of parkinsonism. Using data from

medical records and the psychiatrists' judgement of the type

of extrapyramidal symptom present, the experimenter recorded

all medication changes and other relevant data on the sched-

uled questionnaires. At the end of the 30-day observation

period, all patients who had been given an akathisic or par-

kinsonian diagnosis in conjunction with medication changes

were assigned to the symptom group. In contrast, the
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no-symptom group included all patients who had not received

any adjustments in medication due to extrapyramidal reac-

tions.

After all data were gathered, the protocols were coded

to meet criteria of rater blindness and were then randomized.

Two clinical psychology graduate students on internship

served as raters for all protocols. The Hain scoring system

and manual were used to train the raters in the scoring of

the Bender-Gestalt (see Appendix C), and handwriting was

scored by the criteria and examples of Haase and Janssen

(1965). Deterioration in writing was judged on a numerical

scale of 1-4 which correspond with categories of "absent" to

"severe"1 (see Appendix D) .

Raters were blind as to whether or not patients had

experienced extrapyramidal symptoms and which handwriting

related to which Bender-Gestalt sample. In the case of the

Bender-Gestalt protocols, they did not know which results

had been obtained first or second. The judges compared first

and second writing samples to score for handwriting impair-

ment and were told which sample was obtained first.

Each patient's score on the first Bender-Gestalt testing

was subtracted from his score on the second administration,

yielding a difference score for each subject. To avoid neg-

ative numbers, a constant of 100 was added to each score.

Interrater reliability (Pearson product-moment correlation)

of the Bender-Gestalt protocols was .70. Reliability of the
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scoring of the Handwriting Test protocols was .81, with

scores for the same subject never differing more than one

scoring category.

The number of patients per psychiatrist ranged from

three to ten. Since each psychiatrist made all decisions

concerning his patients, it was not possible to obtain an

external reliability check. To evaluate the proportion of

symptom versus no-symptom decisions made by each psychiatrist,

a contingency analysis was performed. This showed that psy-

chiatrists did not differ significantly in the proportions

of their extrapyramidal decisions (X2 [8] = 5.01, N.S.).

Results

Prediction on the Basis of the Handwriting Test

The first hypothesis (that a deterioration in handwrit-

ing as measured by the Handwriting Test would predict which

patients would experience extrapyramidal symptoms) was tested

by means of a t statistic. The difference between the mean

change score obtained by the symptom group (2.38) and the

mean change score earned by the no-symptom group (2.00) was

nonsignificant (t [43 ] = .40, one-tailed). Inspection of

the mean scores showed that handwriting for the no-symptom

group deteriorated to correspond to Haase's "mild" symptom

category. In contrast, handwriting samples of the symptom

group changed to an average midway rating between "mild" and

"moderate" deterioration. When the symptom group was further

divided into those patients showing akathisic and parkinsonian
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symptoms, the difference became clearer with the mean scores

of the parkinsonian patients definitely approaching the

"moderate" rating of impairment. Table 2 contains mean

Handwriting Test scores of the no-symptom, akathisic, and

parkinsonian groups.

Table 2

Mean Handwriting Test Difference Scores
Between No-Symptom, Akathisia,

and Parkinsonian Groups

Group n Mean Standard Deviation

No-Symptom 25 2.00 0.90

Akathisia 12 2.04 1.10

Parkinsonism 8 2.88 0.95

Note: Higher scores indicate more severely impaired
performance upon retest.

Although the difference between the two main groups

(symptom and no-symptom) was nonsignificant, the clear deter-

ioration in scores of the parkinsonian patients dictated

closer analysis. A one-way analysis of variance (ANOVA) was

used to test for any significant difference between mean

handwriting scores of the no-symptom, akathisic, and parkin-

sonian groups (Table 3). This analysis was also nonsignifi-

cant.
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Table 3

Analysis of Variance: Handwriting Difference Scores

Source SS df MS F

Groups 4.90 2 2.45 2.60

Error 39.48 42 0.94

Total 44.38 44

p < .10.

In an attempt to consider the individual as the unit of

relevance rather than the group as a whole, the group to

which each subject belonged was predicted on the basis of his

Handwriting score. A cutting point of 2.9 maximized the hit

rates of this prediction. Use of this cutting score revealed

that 62% of those subjects manifesting parkinsonism were cor-

rectly identified (38% false positives). Of all persons who

did not show parkinsonism (no-symptom and akathistic patients),

90% were correctly identified on the basis of this cutting

score (10% false negatives). Additional analysis indicated

that 38 of the total of 45 patients had actually shown

impaired handwriting performance upon retest.

Prediction on the Basis of the Bender-Gestalt

The second hypothesis (that a deterioration in visuo-

motor performance as measured by the Bender-Gestalt would

predict extrapyramidal side effects) was also tested by means
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of a t statistic between the mean Bender-Gestalt difference

scores of the symptom and no-symptom groups. The mean scores

of the symptom (98.03) and the no-symptom (98.00) groups were

almost identical and the difference was nonsignificant (t [43J

= .009, one-tailed). Table 4 divides the symptom group into

akathisic and parkinsonian subgroups and shows little overall

change in Bender-Gestalt scores among any of the groups.

Inspection of individual scores indicated that 24 of the 45

subjects actually improved their performance on the second

testing. The hypothesis that deterioration on Bender-Gestalt

change scores would predict imminent extrapyramidal reactions

is therefore unsupported.

Table 4

Mean Bender-Gestalt Difference Scores
Between No-Symptom, Akathisia,

and Parkinsonian Groups

Group n Mean Standard Deviation

No-Symptom 25 98.00 9.21

Akathisia 12 97.96 12.09

Parkinsonism 8 98.13 3.65

Note: Scores higher than 100 indicate impaired perform-
ance upon retest.

Table 5 details the one-way ANOVA of mean Bender-Gestalt

difference scores for the no-symptom, akathisic, and
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parkinsonian groups. Again the differences are nonsignifi-

cant.

Table 5

Analysis of Variance: Bender-Gestalt
Difference Scores

Source SS df MS F

Groups 0.144 2 0.072 .0008

Error 3738.600 42 89.014

Total 3738.744 44

p < .95.

Analysis of Incidental Variables

Statistical analyses were performed on the data derived

from variables which have been suggested to affect the inci-

dence of extrapyramidal symptoms. No significant age or sex

differences were found between the symptom and no-symptom

groups (Tables 8 and 9, Appendix H). No significant differ-

ences were found between groups in terms of chlorpromazine

equivalent units, although the no-symptom group received an

average of 811.9 mg of chlorpromazine equivalent and the

symptom group received a mean dosage of 625.3 mg (Table 10,

Appendix H). Due to administrative and treatment require-

ments, it was not always possible to test newly admitted
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patients before they had received initial doses of neurolep-

tics. As a result, 18 subjects in the no-symptom group and

14 individuals in the symptom group received medication

before the first testing. The no-symptom group received a

mean chlorpromazine equivalent of 450.5 mg before administra-

tion of the Bender-Gestalt and Handwriting Test. Similarly,

the symptom group received a mean equivalent dose of 312.1

mg per day. This was a nonsignificant difference (t [43] =

.84, p < .50).

Antiparkinson medication was widely prescribed prophy-

lactically, with 92% of the no-symptom and 85% of the symptom

group receiving these drugs. Inspection of the data revealed

that the dosage of Artane given prophylactically ranged from

0 to 10 mg with a mean dose of 6.8 mg. The range of Cogentin

was identical with a mean dose of 2.8 mg. Antiparkinson

drugs were also adjusted for potency by conversion to equiva-

lent units according to the criteria of Klett and Caffey

(1972) (Appendix G).

Each patient was admitted with a working diagnosis which

was often changed after a period of observation and formal

psychological assessment. Although diagnoses of differing

conditions were made, all schizophrenics were grouped

together as were all nonschizophrenics in order to carry out

a statistical analysis. No significant differences were seen

between the symptom and no-symptom groups in terms of diagno-

sis at discharge (Table 11, Appendix H).
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Extrapyramidal side effects ranged in time from 24 hours

after the second administration of the visuomotor tests to

the 30th day of observation. Since this study is based on

the belief that extrapyramidal symptoms produce a progressive

disruption of motor control, it was suggested that patients

experiencing extrapyramidal symptoms early might be more

likely to show impaired visuomotor performance than patients

who did not manifest side effects until later. To test this

possibility, the symptom group was divided at the median into

those who experienced extrapyramidal reactions on or before

the thirteenth treatment day and those with later adverse

reactions. Fisher's Exact Probability Test showed that the

groups did not differ significantly in the proportion of

patients with handwriting samples judged as impaired (p =

.15). In contrast to what was expected, patients showing

extrapyramidal symptoms after the thirteenth day were more

often judged as impaired on the Bender-Gestalt than were

those whose extrapyramidal symptoms were noted early. How-

ever, this difference was also nonsignificant (p < .10).

A complete linear-model multiple analysis of variance

(MANOVA Method 1) was used to evaluate the independent con-

tribution of the variables which might influence Bender-

Gestalt scores (Overall & Klett, 1972). Variables of

diagnosis, age, sex, chlorpromazine equivalent dosage, anti-

parkinson equivalent dosage, and symptom group were included

in the MANOVA (Table 12, Appendix H). Inspection of the data
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upon project completion revealed that only two subjects had

received a diagnosis of manic-depressive, depressed type.

It was felt more appropriate to drop these subjects from the

MANOVA rather than include them in cells with qualitatively

different patients, since these individuals were severely

depressed in contrast to the excitedly manic inpatients. In

addition, akathisia and parkinsonian reactors were grouped

together for a two-group (symptom & no-symptom) comparison.

The analysis indicated both a significant difference between

symptom groups (F [1, 42] = 5.20, p < .05) and a significant

group X diagnosis interaction (F [2, 42] = 4.68, p < .05).

To evaluate the interaction, mean Bender-Gestalt scores were

estimated for each diagnosis X group cell. Table 13 (Appen-

dix H) details these estimated cell means, where it can

readily be seen that the four schizoaffective patients who

manifested no extrapyramidal symptoms improved their perfor-

mance upon retest. In contrast, the two schizoaffective

subjects who did manifest extrapyramidal symptoms did sig-

nificantly worse upon retest.

Handwriting scores were also subjected to the same type

of MANOVA as were the Bender-Gestalt scores (Table 14, Appen-

dix H). None of the variables contributed significantly to

the dependent scores. Again, because of the small number of

subjects involved, only symptom and no-symptom groups were

considered. With patients placed in only these two broad
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categories, no significant differences were seen between

groups even with the other variables controlled.

Discussion

Although neither of the two formal hypotheses was sup-

ported by comparing mean scores of the symptom and no-symptom

groups, closer analysis revealed trends which were consistent

with previous research and provided direction for future

study. Consistent with what was expected on the basis of

literature review, patients receiving neuroleptics showed

impairment in handwriting which was clearly manifested,

easily quantified, and progressive in nature. The data sug-

gested that the Handwriting Test should not be discarded as

a possible predictor of parkinsonian reactions. Limitation

of the statistical analysis to a strict comparison of the

mean scores of the symptom and no-symptom groups would have

failed to note the higher scores of the parkinsonian patients,

even though this difference proved to be nonsignificant. The

failure of the ANOVA to document a significant difference

between the scores of the no-symptom, akathisic, and parkin-

sonian groups suggested that the parkinsonian ratings may

have been obscured by a few deviant responses. It must be

emphasized that only eight patients experienced parkinsonian

reactions and that use of a larger sample would perhaps show

different results.

The research of Haase and Janssen (1965) has demon-

strated close correlations between handwriting deterioration
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and the parkinsonian symptoms of akinesia and rigidity. In

contrast, these authors found only a weak positive correla-

tion between measures of handwriting deterioration and

akathisia. Although the differences between handwriting

scores of the akathisic and parkinsonism patients do not

differ significantly, the trend for parkinsonian patients to

show more impaired handwriting than the other subjects tends

to support this work. Handwriting is a greatly overlearned

task and, as such, probably tests motor control more than it

tests visual perception, spatial/organizational abilities,

or concentration. Comparison of stiffening, cramping, size

reduction, shakiness, and lessening of slant will demonstrate

visuomotor effects associated with parkinsonian symptoms of

muscle rigidity, akinesia, tremor, and stiffness. The value

of individualized handwriting samples using each patient as

his own control to measure progressive changes in visuomotor

functioning therefore still appears promising.

Although the Bender-Gestalt scores did not discriminate

between groups, this failure does not mean that changes in

visuomotor functioning did not occur in these patients, that

such changes cannot be used to predict the occurrence of

extrapyramidal symptoms, or that the results of the Bender-

Gestalt testing contradict the results of the Handwriting

Test, The idea that any test useful in measuring certain

aspects of an organic syndrome can also measure any possible

extant brain dysfunction has long been abandoned. The
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present study apparently differs from previous investigations

of neuroleptic therapy using the Bender-Gestalt in two criti-

cal ways. First, previous studies may have differed in the

populations studied. Secondly, previous studies seldom

reported using antiparkinsonian medications.

Adequate performance on the Bender-Gestalt requires con-

centration, organization, and visual perception in addition

to fine motor control. Since patients were tested immediately

after hospitalization, many performed the task in an acutely

psychotic and excited state. As a result, drawingswere often

bizarre and difficult to score. The calming and antipsychotic

properties of the neuroleptics may have helped to increase

the ability of these patients in concentrating and attending

to the required task. This increased ability to concentrate

and reduction in bizarreness of drawings may have compensated

for any deterioration in motor control and resulted in a lack

of deterioration of overall scores. In addition, subsequent

confusional states associated with akathisia were seldom seen

on the wards and may have been aborted by the prophylactic

use of antiparkinsonian medications. This may have affected

Bender-Gestalt performance, which was expected to predict the

confusion associated with akathisia, Although neither group

changed significantly in terms of overall Bender-Gestalt

scores, 24 patients actually were judged to have improved

their performance upon retest. While most previous studies

have indicated impaired Bender-Gestalt performance after a
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trial of neuroleptics (Aronson, 1975; Nakazawa, 1959; Winter

& Frederickson, 1956), Judson and MacCasland (1960) presented

contrasting data which failed to show a deterioration in

Bender-Gestalt scores. It is not clear if this improvement

of 24 of the total 45 patients in the present study is the

result of the use of antiparkinsonian agents, the result of

normalization of attentional and perceptual processes as

claimed by Spohn et al. (1977), or is simply a chance find-

ing.

Nakazawa (1969) reported that Bender-Gestalt scores

increased with increased leveomepromazine dosage, but he

appeared to have used a population which was less disturbed

and more chronic than patients in the present study, as he

excluded all hallucinating subjects. Winter and Frederickson

(1956) may have also studied a less acutely disturbed group.

Although these authors described their population as being

acutely disturbed, they stated that "emergency" patients were

excluded and that a high reliability rating for Bender-

Gestalt protocols was achieved. Many patients in the present

study were indeed emergency admissions and were actively hal-

lucinating. Additionally, agreement between raters was some-

times difficult because of the bizarreness of some Bender

protocols. It is difficult to judge the acuteness of the

patients in the Judson and MacCasland (1960) study, since

they described their patients only as schizophrenic admis-

sions to a state hospital. These authors tested patients
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after a 48-hour withdrawal period and found results very

similar to the present study in that patients showed no

significant changes in Bender-Gestalt performance. The only

reported use of acutely psychotic patients was that of

Aronson (1975), who saw subjects in a very similar setting,

namely a teaching hospital.

The MANOVA of the subjects' Bender-Gestalt performance

also supports possible acute/process patient differences.

Although the number of patients involved is too small for

any substantial conclusions, it appears reasonable to expect

that the interaction of the emotional state of a patient with

the occurrence of an extrapyramidal disorder may differen-

tially affect performance on psychological tests. An excited

schizophrenic or schizoaffective patient may be calmed by

neuroleptics and subsequently perform better on tests involv-

ing some organization and concentration. In contrast, a less

agitated patient may show little or no change in affective

functioning after only a week of drug treatment, thereby

making any changes in visuomotor performance more obvious.

The administration of neuroleptics, therefore, does not

appear to result consistently in a deterioration of Bender-

Gestalt performance among psychiatric patients and did not

result in impaired performance among subjects in the present

study.

Previous research has demonstrated that while the admin-

istration of prophylactic antiparkinson medication does not
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prevent the occurrence of extrapyramidal reactions, it may

lessen the intensity of the symptoms which do appear

(DiMascio, 1971). None of the previously published studies

involving the Bender-Gestalt had used prophylactic antipar-

kinson agents. In fact, the only detectable difference

between Aronson's (1975) population and the present patients

was the lack of antiparkinson agents along with more frequent

use of Mellaril in the former. It is difficult to tell what

effect these drugs had in the present study, but it is rea-

sonable that they did indeed lessen the intensity of the

extrapyramidal symptoms as has been suggested by DiMascio

and others. This lessening of the intensity of extrapyrami-

dal reactions may have reduced the differences between the

symptom group and the no-symptom group, therefore contribut-

ing to the failure of either the Handwriting Test or the

Bender-Gestalt to predict such reactions. Such lessened

intensity may have also aborted the confused toxic states

characteristic of akathisia which Aronson (1975) noted.

Such reactions were almost never seen on the state university

wards as most akthisic disorders consisted of agitation and

restlessness.

The amount of anticholinergic prescribed at the initia-

tion of neuroleptic therapy in the present study was certainly

within the limits suggested by previous authors as well as

the guidelines in the Physicians' Desk Reference (1977). An

unnecessary disadvantage in this type of research is the
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failure of many writers to report specific dosages of anti-

parkinson medication used, an omission which should be

corrected. It is clear that the incidence of extrapyramidal

reactions remained high despite the prophylactic administra-

tion of these agents. Also, regardless of the effects of

these drugs, handwriting was frequently measured as having

deteriorated.

Many physicians routinely prescribe antiparkinson agents

in the apparently vain hope that extrapyramidal reactions

will be avoided. Inspection of the handwriting scores reveals

that 33 of the 45 subjects were judged to have shown deterio-

ration in writing ability upon a single retest despite the

prophylactic use of antiparkinson drugs. It is evident that

changes often took place in handwriting even when psychia-

trists judged further medication changes to be unnecessary.

Although no statistical tests were performed on the group as

a whole due to the lack of a no-drug control, the fact that

33 of the subjects experienced impaired writing ability sup-

ports previous findings of significantly impaired handwriting

ability after a trial of neuroleptics (Haase & Janssen, 1965).

If these results do not reflect simply sampling error but

are indicative of an impairment of visuomotor functioning as

Haase (1961) believes, then such dysfunctions may well have

been important to the patients who experienced them. Since

the physician may assume that these adverse effects will be

minimized as a result of a prescribed antiparkinson agent,



40

such findings may have practical implications for patients

who work at highly skilled occupations, operate machinery,

or are simply discharged with little advice on how to cope

with these side effects.

Even though statistically significant differences were

not found, use of a handwriting cut-off score of 2.9 cor-

rectly predicted 62% of all patients who developed parkin-

sonism and 90% of all subjects who developed no significant

symptoms or who showed another type of extrapyramidal reac-

tion (akathisia). Future research may still demonstrate some

predictive value of either the Handwriting Test or similar

tasks. Such prediction might allow identification of those

patients who are least likely to benefit from prophylactic

antiparkinson medication, since the true negative rate (90%)

based on present data is so much higher than the true posi-

tive rate (62%). Because the antiparkinsonian drugs are

often associated with serious side effects themselves,

avoidance of their unnecessary use is desired. In addition,

these medications are expensive and their unnecessary use

over long periods of time can be quite costly in terms of

both finances and increased risk of additional physiological

dysfunction. An unexpected bonus may also occur in terms of

patient management. Reduction of unnecessary medication may

increase a patient's reliability in taking the desired neuro-

leptics because he would be burdened with fewer pills to

manage. Finally, individualized prediction of side effects
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would aid greatly in both patient counseling and in our

knowledge of drug/behavior relationships.

The findings that symptom and no-symptom groups were

equivalent in terms of age, sex, and drug dosage also sup-

port a model of individual susceptibility. Consistent with

some earlier data (Pecknold et al., 1971), patients experi-

encing extrapyramidal symptoms received less medication as

a group than those who did not experience these reactions,

although present differences were not significant. The fact

that factors of age, sex, or drug dosage matter little in

predicting extrapyramidal reactions is consistent with argu-

ments supporting a model of constitutional sensitivity. It

still appears likely that tests of an individualized nature

will be useful in generating data concerning these neurologi-

cal side effects.

In an overall conceptualization of the phenomena known

as the extrapyramidal reactions, early studies tended to

group symptoms of dystonia, akathisia, and parkinsonism

together (Sheppard & Merlis, 1967). Investigators have

generally become aware that these are not simply disorders

of motor control but dysfunctions of cognitive and affective

abilities as well. Studies which combine all the extrapyra-

midal reactions under this general classification blur the

differences between what appear in actuality to be disorders

with distinctly unique symptoms. Patients experiencing

akathisia may undergo changes in cognitive, sensorimotor,
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and affective functioning which are radically different from

patients experiencing the progressive disruption of motor

control which seems more characteristic of drug-induced

parkinsonism. As a result, these patients may be expected

to behave differentially. Future research should incorporate

cognitive and sensorimotor tasks tapping widely different

areas of functioning to investigate drug/behavior relation-

ships with larger patient samples. Such tests might be given

several times on a periodic basis in order to follow behav-

ioral changes closely. Another reason for more frequent

monitoring of visuomotor functioning is the wide time range

in which these reactions can occur. Additionally, sufficient

attention might be given to the types of extrapyramidal symp-

toms manifested as well as interactions with other variables

of interest. Also, the effects of antiparkinson medication

upon the different symptoms of akathisia and parkinsonism

could be more carefully and thoroughly investigated. In this

line of research, it may prove advantageous to use several

measures of extrapyramidal reactions, including rating scales

such as that of Angus and Simpsom (1970). Such rating scales

may aid in investigating possible lessened intensity of

extrapyramidal symptoms following prophylactic use of the

antiparkinson medications. In addition, use of such rating

scales would allow external judges rather than treating psy-

chiatrists to determine the presence or absence of symptoms

as well as the severity.
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The sample of patients included in the present study is

believed to be representative of acutely disturbed patients

who recieve high doses of neuroleptics for a significant

period of time. Results can be generalized to similar

patients whether they receive oral or depot medications. As

an applied study, the findings also generalize to clinical

settings where patients may receive initial doses of medica-

tions before psychomotor testing is possible. It should be

emphasized that the results of the present study are sugges-

tive, and yet the number of patients involved is small.

Data from the study do not contradict the original concepts

that it might be possible to predict these side effects on

the basis of individualized visuomotor assessment, but tend

to support such a possibility. Future investigations should

continue this line of research while applying suggestions

deliniated in this investigation.
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Appendix A

Additional Subject and Rater Information

Of all patients admitted to the inpatient services of

participating psychiatrists, 143 were screened for possible

inclusion in the study. Fifty-seven (40%) of these subjects

remained hospitalized one week or less. A total of 71 of

the remaining admissions were maintained on neuroleptics for

more than one week. In 14 of these cases, the treating psy-

chiatrist decided that therapy with a major tranquilizer was

inappropriate and this medication was discontinued. Six of

the remaining patients who received neuroleptics throughout

their entire hospitalization were discharged prior to 30 days

of treatment. Of the 51 patients treated with neuroleptics

for 30 days, one received electric shock therapy prior to

the second testing, one refused to cooperate with the second

testing, and four produced unscorable protocols upon the

initial testing attempt. The 45 subjects included in the

study represent 63% of all patients who received neuroleptics

for more than one week, 79% of all whose medicine was not

discontinued, and 88% of all patients who received major

tranquilizers for 30 days or more.

The medication of 20 patients was changed at some point

during hospitalization as a result of either an akathisic or

parkinsonian reaction. Side effects occurred as early as

the seventh day of treatment and as late as the thirtieth,

with a mean of 15.3 days. These subjects were assigned to
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the symptom group. The remaining 25, none of whom experienced

a medication change due to extrapyramidal side effects, were

placed in the no-symptom group. There were no significant

age or sex differences between the two groups.

Patients included in the study consisted of either new

admissions or returning patients who were experiencing dif-

ficulties related to failure to take previously prescribed

medications. Three of the forty-five patients had been

taking Thorazine sporadically before admission. All three

of these individuals received depot neuroleptics upon hospi-

talization.

Twenty-seven of the forty-five subjects received more

than one neuroleptic drug during their hospitalization,

making comparisons of drug dosages difficult. For example,

some were placed on as many as five or six different major

tranquilizers during their treatment. Medications were

therefore adjusted for potency by conversion to equivalent

units using the criteria of Haase and Janssen (1965).

In addition to the prescribed neuroleptics, several

patients received lithium carbonate. The four subjects who

experienced extrapyramidal symptoms had been administered

an average daily dose of 1350 mg of lithium carbonate.

Extrapyramidal symptoms occurring in these patients were

judged by treating psychiatrists to be related to neurolep-

tic medication and not to the lithium. In all 20 of the

reaction cases, symptoms were alleviated by adjustment of
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neuroleptics or antiparkinsonian medication. Seven patients

who did not experience extrapyramidal symptoms received an

average of 1414 mg of lithium daily. Other frequently pre-

scribed medications were sedative/hypnotics including Dalmane,

Noctec, and Amytal. Although antidepressants were prescribed

on the wards, surprisingly few of the patients included in

the study received them. No patients receiving anticonvuls-

ant drugs were included.

Nine faculty psychiatrists, each of whom had completed

at least a three-year residency in psychiatry, volunteered

to participate in the study. Their experience ranged from

5 to over 25 years post-residency and five of the psychia-

trists were certified by their specialty boards.

Two clinical psychology graduate students on internship

served as raters for the Bender-Gestalt and Handwriting Test

protocols. These students were equivalent in status--each

in his fifth year of graduate study.
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Appendix B

Extrapyramidal Symptom Rating Scalea

Patient___

Rater

No. a____

DateZ0

1. Akathisia, characterized by

Inability to sit still
Intolerance of inactivity
Continuous agitation and restless movement
Rocking and shifting of weight while

standing
Shifting of legs and tapping of feet while

sitting

2. Parkinsonism, characterized by

A. Akinesia
Rigidity and immobility
Stiffness and slowness of voluntary
movement

Mask-like immobility of face
Stooped posture
Shuffling, festinating gait
Slow, monotonous speech

B. Tremor
Regular rhythmic oscillations of

extremities, especially hands and
fingers

Pill-rolling movements of fingers

a From Greenblatt, D.J., Shader, R. I., & DiMascio, A.
(1970).
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Appendix C

Hain Method of Bender-Gestalt
Administration and Scoringa

The following procedures and instructions were used with

subjects administered the Bender-Gestalt:

The cards are presented one at a time and are

aligned at the top of the sheet of paper. The paper

is placed in front of the subject in a vertical posi-

tion. The subject is told, "Here are some designs

for you to copy. Make your copy as much like the

drawing as you can." If the subject asks questions

such as "Should I count the dots," answer, "Just

make your drawing as much like this one (indicating

the design on the card) as you can."

The subject is allowed to pick up the card,

but he is not allowed to rotate the card or the

paper. If he does, the examiner should put the

card or paper or both back into the correct orien-

tation and say, "It must be copied this way." The

paper may be temporarily turned by the patient to

complete one part of the design; but if it seems

as if the subject intends to execute the entire

design with the paper turned, the examiner should

reorient or direct the subject to reorient the

paper into its original position.
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In addition to these instructions, only one sheet of

blank 8 X 11-inch paper inserted into a clipboard was used

to further standardize the task.

aFrom Hain, J. D. (undated), Preliminary manual:

Scoring system for the Bender-Gestalt Test.
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Appendix D

Bender-Gestalt Scoring Sheet

4 Points

Preseveration

Rotation or Reversal

Concretism

3 Points

Added Angles

Separation of Lines

Overlap

Distortion

2 Points

Embellishments

Partial Rotation

1 Point

Omission

Abbreviation #1 or #2

Separation

Absence of Erasure

Closure

Point of Contact on
Figure A

TOTAL
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Appendix E

Handwriting Test Instructionsa

The previously administered Bender-Gestalt protocol was

removed from the clipboard and a blank 8 X 11-inch sheet of

paper was inserted. An index card .(5 X 8 inch) with the

typed rhyme,

Jack and Jill went up the hill

to fetch a pail of water,

was placed at the top of the clipboard. The subject was then

instructed, "Copy this phrase but write it out longhand.

Write the way you normally would."

aFrom Haase and Janssen (1965).
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Appendix F

Handwriting Scoringa

Code Rater

THE MAIN SYMPTOMS OF FINE MOTOR EXTRAPYRAMIDAL SYMPTOMS ARE:

(1) Stiffening, i.e, the writing becomes less flowing
(2) Cramping, i.e., the lines become shorter
(3) Size reduction, i.e., foreshortening of the indi-

vidual letter
(4) Lessening of the right slant
(5) Shakiness

These symptoms are divisible into the following grades of
severity:

Check One:

1-Absent
Either no differential in writing samples or second
sample is more flowing, lines are longer, etc.

2-Mild

Symptoms of stiffness. Slightly narrower or smaller
handwriting, sometimes only noticeable by superimpos-
ing one sheet on another. In some cases there is a
slight lessening of the right slant of crosslines in
handwriting that had been dashing and more pronounc-
edly sloping before. Sometimes signs of tremor.
Score if any line on second sample is smaller than
comparable segment of writing on first sample.

3-Moderate

The same symptoms mentioned above apply in this cate-
gory, but they are more marked. For instance, if
the handwriting becomes so narrow that a line is
only two-thirds to three-fourths as long as in the
first sample, or if it is so much smaller that one
can see the contrast easily by looking at the sheets,
without superimposing one upon the other.

4-Severe

The same symptoms apply again but to an even more
marked degree. Lines are one-half to two-thirds as
long as the first sample and the corresponding let-
ters are much shorter. Sometimes the writing is so
stiff that it is distorted and unreadable. In some
instances the patient cannot continue writing and may
draw only a shaky line.
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It should be noted that in this evaluation scheme a single
change in the appearance of the patient's writing, e.g.,
shorter lines or narrowing of letters, is in itself adequate
for scoring. A sample where the lines are shortened to 2/3
of the original length but otherwise showing no signs of
stiffness or shakiness would be graded as (3) and not (4).
If a patient shows a regular tendency to start writing some-
what small and to gradually increase the length of the lines
progressively during the course of the test, the inversion
of this tendency, i.e., starting with long lines and gradu-
ally decreasing the length, is to be graded as (2) even if
no other signs of stiffness or cramping are seen.

aFrom Haase and Janssen (1965).
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Appendix G

Dosage Conversion Tables

Table 6

Neuroleptic Equivalent Dosagesa

Trade Name Generic Name Potency

Thorazine Chlorpromazine 1

Mellaril Thioridazine 1

Taractan Chlorprothixene 1

Loxitane Loxapine succinate 8

Trilafon Perphenazine 10

Navaneb Thiothixene 10

Stelazine Trifluoperazine 15

Prolixin Fluphenazine 50

Prolixinc Fluphenazine 225
Decanoate

Haldol Haloperidol 50

aFrom Haase and Janssen (1965).

bPotency of these drugs estimated on basis of Physicians'
Desk Reference (1977) recommendations since they were not
included in Haase and Janssen's tables.

cDaily chlorpromazine equivalent of 25 mg of intramus-
cular injection.
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Table 7

Antiparkinson Equivalent Dosagea

Trade Name Generic Name Potency

Akineton Biperiden 1

Artane Trihexyphenidyl 1

Cogentin Benztropine 2

aFrom Klett and Caf fey (1972) .
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Appendix H

Summaries of Statistical Data

Table 8

Mean Ages of Symptom and No-Symptom Groups

Group n Mean Standard Deviation t

No-Symptom 25 32.6 12.9
1.3

Symptom 20 28.5 9.8

p < .20.

Table 9

Number of Males and Females in Symptom
and No-Symptom Groups

Sex Both
Groups

Male Female n
n n

No-Symptom 14 11 25

Symptom 13 7 20

Total 27 18 45

Note: X2 (1) = .38, p < .70.
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Table 10

Mean Equivalent Milligram Dosage of
Symptom and No-Symptom Groups

Group n Mean Standard Deviation t

Equivalent Neuroleptic Dosage

No-Symptom 25 811.9 860.5.a

Symptom 20 625.3 521.1

Equivalent Prophylactic Antiparkinsonian Dosage

No-Symptom 25 6.9 4.1 1.12b

Symptom 20 5.4 5.1

ap < .50.

bpb < .20.
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Table 11

Frequency of Diagnosis Between
Groups Upon Discharge

Diagnosis

Schizophrenic

Non-schizophrenic

Manic-depressive,
manic

Manic-depressive,

depressed

Schizoaffective

Total

No-Symptom
n

17

3

1

4

25

Group

Symptom

n

14

3

1

2

20

Note: X2 1) = .02, p < .90.

Both
Both

n

31

6

2

6

45
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Table 12

Multivariate Analysis of Variance:
Bender-Gestalt Difference Scores

Source SS df MS F

Diagnosis 14416.97 2 7208.49 1.77

Age 11317.44 1 11317.44 2.78

Sex 1610.81 1 1610.81 0.39

CPZa 11012.02 1 11012.02 2.71

APb 9297.61 1 9297.61 2.29

Group 21136.79 1 21136.79 5.20*

Diagnosis X
Group 38016.69 2 19008.35 4.68*

Error 133933.45 33 4058.59

Total 232387.53 42

aChlorpromazine equivalent dosage.

bAntiparkinsonian equivalent dosage.

*p < .05.
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Table 13

Estimated Cell Means for Bender-Gestalt Scoresa

Group
Diagnosis

No-Symptom n Symptom n

Schizophrenic 106.7 17 106.2 14

Manic-depressive,
manic 102.4 3 104.7 3

Schizoaffective 92.1 4 110.2 2

Note: Scores above 100 indicate impaired performance on
retest.

aCell means estimated from MANOVA.
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Table 14

Multivariate Analysis of
Handwriting Difference

Variance:
Scores

Source SS df MS F

Diagnosis 7.52 2 3.76 0.03

Age 0.10 1 0.10 0.00

Sex 9.86 1 9.86 0.08

CPZa 54.67 1 54.67 0.46

APb 8.06 1 8.06 0.06

Group 227.90 1 227.90 1.95

Diagnosis X

Group 117.03 2 58.52 0.50

Error 3848.72 33 116.63

Total 4261.63 42

aChlorpromazine equivalent dosage.

bAntiparkinsonian equivalent dosage.
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