
BackgroundBackground Agenetic susceptibility toAgenetic susceptibility to

extrapyramidal symptoms causedbyextrapyramidal symptoms causedby

treatmentwithneurolepticmedicationtreatmentwithneurolepticmedication

has been suggested.has been suggested.

AimsAims To identifypredictor variables forTo identifypredictor variables for

neuroleptic-induced extrapyramidalneuroleptic-induced extrapyramidal

symptoms, particularlyconsidering familysymptoms, particularlyconsidering family

historyof primarymovementdisorders.historyof primarymovementdisorders.

MethodMethod Weinvestigated100 in-We investigated100 in-

patients receivinga stable neurolepticpatients receivinga stable neuroleptic

medicationwithregard to occurrence ofmedicationwithregard to occurrence of

extrapyramidal symptoms, drughistoryextrapyramidal symptoms, drughistory

and detailed familyhistoryof primaryand detailed familyhistoryof primary

movementdisorders.movementdisorders.

ResultsResults Step-wise logistic regressionStep-wise logistic regression

analysis revealed that a positive familyanalysis revealed that a positive family

historywas a significant predictor forhistory was a significant predictor for

lifetime prevalence of extrapyramidallifetime prevalence of extrapyramidal

symptoms, includingreported andsymptoms, includingreported and

currentlyobserved symptoms.Thecurrentlyobserved symptoms.The

duration of exposure to neurolepticduration of exposure to neuroleptic

medication and agewere furthermedication and agewere further

predictors.predictors.

ConclusionsConclusions Our findingsunderlineOur findings underline

the notion ofgenetic susceptibility forthenotion of genetic susceptibility for

secondaryextrapyramidal symptoms andsecondaryextrapyramidal symptoms and

suggest possible sharedgenetic factors insuggest possible sharedgenetic factors in

primary and secondarymovementprimary and secondarymovement

disorders aswell as psychotic disorders.disorders aswell as psychotic disorders.
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Neuroleptic-induced extrapyramidal symp-Neuroleptic-induced extrapyramidal symp-

toms often lead to non-compliance andtoms often lead to non-compliance and

consequently poorer treatment outcomeconsequently poorer treatment outcome

(Gerlach, 2002). Extrapyramidal symptoms(Gerlach, 2002). Extrapyramidal symptoms

may also occur with modern, atypical neu-may also occur with modern, atypical neu-

roleptic medication (Tarsyroleptic medication (Tarsy et alet al, 2002)., 2002).

Risk factors include age, psychiatric diag-Risk factors include age, psychiatric diag-

nosis, psychopathology, and dosage andnosis, psychopathology, and dosage and

duration of neuroleptic exposure, but noduration of neuroleptic exposure, but no

clear-cut predictor has been identified asclear-cut predictor has been identified as

yet (Ayd, 1961; Swett, 1975; Nasrallahyet (Ayd, 1961; Swett, 1975; Nasrallah

et alet al, 1988; Berardi, 1988; Berardi et alet al, 2000; Srinivasan, 2000; Srinivasan

et alet al, 2001). More recently, genetic factors, 2001). More recently, genetic factors

have been suggested to have a role in thehave been suggested to have a role in the

susceptibility to extrapyramidal symptomssusceptibility to extrapyramidal symptoms

(Basile(Basile et alet al, 2002; Segman, 2002; Segman et alet al, 2002)., 2002).

Given that a genetic predisposition mayGiven that a genetic predisposition may

increase the susceptibility to such symp-increase the susceptibility to such symp-

toms, a positive family history of primarytoms, a positive family history of primary

movement disorders may be associatedmovement disorders may be associated

with their development. An increasingwith their development. An increasing

number of polymorphisms in dystonia andnumber of polymorphisms in dystonia and

parkinsonism genes have been shown toparkinsonism genes have been shown to

be associated with primary movementbe associated with primary movement

disorders (Klein & Ozelius, 2002; Gasser,disorders (Klein & Ozelius, 2002; Gasser,

2003). We therefore investigated whether2003). We therefore investigated whether

a family history of primary movementa family history of primary movement

disorders might be a predictor of extra-disorders might be a predictor of extra-

pyramidal symptoms in patients receivingpyramidal symptoms in patients receiving

typical and atypical neuroleptic medication.typical and atypical neuroleptic medication.

METHODMETHOD

Patients and diagnosisPatients and diagnosis

Participants were consecutively recruitedParticipants were consecutively recruited

from people admitted as in-patients of thefrom people admitted as in-patients of the

Department of Psychiatry and Psychother-Department of Psychiatry and Psychother-

apy at the University of Lubeck. Eachapy at the University of Lübeck. Each

participant gave written informed consentparticipant gave written informed consent

after having been carefully informed aboutafter having been carefully informed about

the study. The study was approved by thethe study. The study was approved by the

local ethics committee. Participants had tolocal ethics committee. Participants had to

meet the following inclusion criteria:meet the following inclusion criteria:

(a)(a) stable neuroleptic medication for atstable neuroleptic medication for at

least 1 week;least 1 week;

(b)(b) no neurological disease;no neurological disease;

(c)(c) no significant history of head trauma;no significant history of head trauma;

(d)(d) no other medication that could poten-no other medication that could poten-

tially induce movement disorder.tially induce movement disorder.

Operational psychiatric lifetime diagnosesOperational psychiatric lifetime diagnoses

according to DSM–IV (American Psychi-according to DSM–IV (American Psychi-

atric Association, 1994) were establishedatric Association, 1994) were established

using the German version of the Mini-using the German version of the Mini-

International Neuropsychiatric InterviewInternational Neuropsychiatric Interview

(MINI; Sheehan(MINI; Sheehan et alet al, 1998) and the Struc-, 1998) and the Struc-

tured Clinical Interview for Personality Dis-tured Clinical Interview for Personality Dis-

orders (SCID–II; Spitzer & Williams,orders (SCID–II; Spitzer & Williams,

1987). Diagnoses were divided into four1987). Diagnoses were divided into four

categories: organic psychiatric disorders,categories: organic psychiatric disorders,

including all forms of alcohol and drugincluding all forms of alcohol and drug

dependence; psychotic disorders; affectivedependence; psychotic disorders; affective

disorders; and other Axis I or Axis II disor-disorders; and other Axis I or Axis II disor-

ders. Psychopathological symptom severityders. Psychopathological symptom severity

was rated on the Brief Psychiatric Ratingwas rated on the Brief Psychiatric Rating

Scale (BPRS; Overall & Gorham, 1962).Scale (BPRS; Overall & Gorham, 1962).

Each participant underwent a completeEach participant underwent a complete

neurological examination with particularneurological examination with particular

emphasis on specific signs of acute dystonicemphasis on specific signs of acute dystonic

reaction, parkinsonism, akathisia and tard-reaction, parkinsonism, akathisia and tard-

ive dyskinesia. The following rating scalesive dyskinesia. The following rating scales

were used to assess the severity of extrapyr-were used to assess the severity of extrapyr-

amidal symptoms (van Hartenamidal symptoms (van Harten et alet al, 1997):, 1997):

the Abnormal Involuntary Movement Scalethe Abnormal Involuntary Movement Scale

(AIMS; National Institute of Mental(AIMS; National Institute of Mental

Health, 1975); the Tsui Rating Scale forHealth, 1975); the Tsui Rating Scale for

Cervical Dystonia (TsuiCervical Dystonia (Tsui et alet al, 1986) and, 1986) and

the Burke Rating Scale for Primary Torsionthe Burke Rating Scale for Primary Torsion

Dystonias (BurkeDystonias (Burke et alet al, 1985); Part III of the, 1985); Part III of the

Unified Parkinson’s Disease Rating ScaleUnified Parkinson’s Disease Rating Scale

(UPDRS; Movement Disorder Society Task(UPDRS; Movement Disorder Society Task

Force on Rating Scales for Parkinson’s Dis-Force on Rating Scales for Parkinson’s Dis-

ease, 2003); the global score on the Hillsideease, 2003); the global score on the Hillside

Scale (FleischhackerScale (Fleischhacker et alet al, 1991) and the, 1991) and the

Barnes Akathisia Scale (Barnes, 1989). His-Barnes Akathisia Scale (Barnes, 1989). His-

tory of extrapyramidal symptoms on pre-tory of extrapyramidal symptoms on pre-

vious neuroleptic treatment was exploredvious neuroleptic treatment was explored

in a structured interview developed by ourin a structured interview developed by our

group, covering the typical symptoms ofgroup, covering the typical symptoms of

acute dystonic reaction, parkinsonism,acute dystonic reaction, parkinsonism,

akathisia and tardive dyskinesia. To checkakathisia and tardive dyskinesia. To check

the reliability of their answers, participantsthe reliability of their answers, participants

were asked about the consequences of thewere asked about the consequences of the

development of their movement disorderdevelopment of their movement disorder

(for example, change in medication or(for example, change in medication or

administration of biperiden). In addition,administration of biperiden). In addition,

clinical records covering former treatmentclinical records covering former treatment

phases were reviewed to complete thephases were reviewed to complete the

information. Family history of movementinformation. Family history of movement

disorders was obtained by means of adisorders was obtained by means of a

structured interview developed in ourstructured interview developed in our

department, specifically covering symptomsdepartment, specifically covering symptoms

of Parkinson’s disease (stiffness of move-of Parkinson’s disease (stiffness of move-

ment, gait problems, tremor, change inment, gait problems, tremor, change in

facial expression, lateralisation of symp-facial expression, lateralisation of symp-

toms), dystonia and psychiatric disorderstoms), dystonia and psychiatric disorders

in first-degree to third-degree relatives. Thisin first-degree to third-degree relatives. This
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structured interview had previously beenstructured interview had previously been

shown to provide reliable data in a largeshown to provide reliable data in a large

epidemiological study (Kleinepidemiological study (Klein et alet al, 1999)., 1999).

A diagnosis of a primary movement disor-A diagnosis of a primary movement disor-

der was only made if the criteria for the dis-der was only made if the criteria for the dis-

order were clearly fulfilled by the symptomorder were clearly fulfilled by the symptom

description given by the patient. Relativesdescription given by the patient. Relatives

were asked to also undergo the structuredwere asked to also undergo the structured

interview whenever possible.interview whenever possible.

Statistical procedureStatistical procedure

Pearson’s chi-squared tests for indepen-Pearson’s chi-squared tests for indepen-

dence were performed to investigate thedence were performed to investigate the

relationship between categorical outcomerelationship between categorical outcome

variables (lifetime occurrence of extrapyr-variables (lifetime occurrence of extrapyr-

amidal symptoms, including reported andamidal symptoms, including reported and

currently observed symptoms; reportedcurrently observed symptoms; reported

extrapyramidal symptoms during previousextrapyramidal symptoms during previous

treatment phases; currently observedtreatment phases; currently observed

extrapyramidal symptoms;extrapyramidal symptoms; extrapyrami-extrapyrami-

dal symptoms on typical neurolepticdal symptoms on typical neuroleptic

medication; extrapyramidal symptomsmedication; extrapyramidal symptoms

on atypical neuroleptic medication; life-on atypical neuroleptic medication; life-

time occurrence and currently observedtime occurrence and currently observed

acute dystonic reaction, parkinsonism,acute dystonic reaction, parkinsonism,

akathisia and tardive dyskinesia) andakathisia and tardive dyskinesia) and

possible categorical predictor variablespossible categorical predictor variables

(gender; age; psychiatric diagnostic cate-(gender; age; psychiatric diagnostic cate-

gory; dosage range; duration of exposuregory; dosage range; duration of exposure

to any neuroleptic medication; durationto any neuroleptic medication; duration

of exposure to typical neuroleptic medi-of exposure to typical neuroleptic medi-

cation; duration of exposure to atypicalcation; duration of exposure to atypical

neuroleptic medication; positive familyneuroleptic medication; positive family

history of primary movement disorder).history of primary movement disorder).

To achieve the required expected cellTo achieve the required expected cell

frequency of more than 5 infrequency of more than 5 in ww22-tests, we-tests, we

defined three different age groups: 18–40defined three different age groups: 18–40

years, 41–60 years andyears, 41–60 years and 4460 years. For60 years. For

the same reason, duration of exposure tothe same reason, duration of exposure to

neuroleptic medication was categorisedneuroleptic medication was categorised

asas 556 months, 6 months to 5 years,6 months, 6 months to 5 years,

andand 445 years. For easier comparison,5 years. For easier comparison,

drug dosages were defined as low, med-drug dosages were defined as low, med-

ium or high, based on current clinicalium or high, based on current clinical

practice. Chi-squared values are reportedpractice. Chi-squared values are reported

with two-tailed probabilities. Relation-with two-tailed probabilities. Relation-

ships between possible predictor and out-ships between possible predictor and out-

come variables withcome variables with PP550.5 revealed by0.5 revealed by

ww22-tests were entered in a step-wise logis--tests were entered in a step-wise logis-

tic regression analysis to identify predictedtic regression analysis to identify predicted

probabilities for extrapyramidal symptomsprobabilities for extrapyramidal symptoms

(probability to enter at 0.05). By use of a(probability to enter at 0.05). By use of a

logistic regression analysis, all predictorlogistic regression analysis, all predictor

variables are considered within one testingvariables are considered within one testing

procedure, including intercorrelations,procedure, including intercorrelations,

which reduces the probability of type Iwhich reduces the probability of type I

errors. All statistical procedures were per-errors. All statistical procedures were per-

formed using the Statistical Package forformed using the Statistical Package for

the Social Sciences (version 11.0).the Social Sciences (version 11.0).

RESULTSRESULTS

Demographic and clinical data are listed inDemographic and clinical data are listed in

Table 1. Most patients (62%) had beenTable 1. Most patients (62%) had been

admitted for treatment of a psychotic dis-admitted for treatment of a psychotic dis-

order: schizophrenia or schizophreniformorder: schizophrenia or schizophreniform

disorder (disorder (nn¼50), schizoaffective disorder50), schizoaffective disorder

((nn¼10) or delusional disorder (10) or delusional disorder (nn¼2). Four-2). Four-

teen patients were receiving neurolepticteen patients were receiving neuroleptic

treatment for an organic psychiatric disor-treatment for an organic psychiatric disor-

der: substance-induced psychotic episodesder: substance-induced psychotic episodes

((nn¼10), delirium (10), delirium (nn¼3) or organic delu-3) or organic delu-

sional disorder (sional disorder (nn¼1). Eighteen patients1). Eighteen patients

were treated for an affective disorder: uni-were treated for an affective disorder: uni-

polar depressive disorder with psychoticpolar depressive disorder with psychotic

symptoms (symptoms (nn¼10), bipolar disorder with10), bipolar disorder with

psychotic symptoms (psychotic symptoms (nn¼8; five manic and8; five manic and

three depressive episodes). Six patientsthree depressive episodes). Six patients

had other psychiatric disorders: borderlinehad other psychiatric disorders: borderline

or combined personality disorder (or combined personality disorder (nn¼5) or5) or

dissociative disorder (dissociative disorder (nn¼1). Analysis of1). Analysis of

variance includingvariance including post hocpost hoc comparisonscomparisons

revealed that patients with an affective dis-revealed that patients with an affective dis-

order were significantly older than patientsorder were significantly older than patients

from the other groups (from the other groups (FF¼3.89, d.f.3.89, d.f.¼3,3,

PP¼0.01), who did not differ significantly0.01), who did not differ significantly

with respect to age. The distribution ofwith respect to age. The distribution of

men and women differed significantly be-men and women differed significantly be-

tween the diagnostic groups (tween the diagnostic groups (ww22¼17.74,17.74,

d.f.d.f.¼1,1, PP550.01), whereas symptom sever-0.01), whereas symptom sever-

ity measured by BPRS scores was similarity measured by BPRS scores was similar

in all groups. More patients had ever beenin all groups. More patients had ever been

treated with atypical neuroleptic medi-treated with atypical neuroleptic medi-

cation (87%) than with typical neurolepticscation (87%) than with typical neuroleptics

(64%).(64%).

Lifetime prevalence ofLifetime prevalence of
extrapyramidal symptomsextrapyramidal symptoms

Lifetime prevalence of extrapyramidalLifetime prevalence of extrapyramidal

symptoms, including both reported andsymptoms, including both reported and

currently observed symptoms, was 65%currently observed symptoms, was 65%

(Table 2). Acute dystonic reactions oc-(Table 2). Acute dystonic reactions oc-

curred most commonly (41%), followedcurred most commonly (41%), followed

by parkinsonism (37%), akathisia (19%)by parkinsonism (37%), akathisia (19%)

and tardive dyskinesia (4%). It should beand tardive dyskinesia (4%). It should be

noted that several patients suffered fromnoted that several patients suffered from

more than one type of extrapyramidalmore than one type of extrapyramidal

symptom. Of those who had experiencedsymptom. Of those who had experienced

such symptoms, more patients had beensuch symptoms, more patients had been

exposed to typical than to atypical medi-exposed to typical than to atypical medi-

cation. Details of mean age and distributioncation. Details of mean age and distribution

of gender are given in Table 2.of gender are given in Table 2.

Currently observedCurrently observed
extrapyramidal symptomsextrapyramidal symptoms

At the time of examination, most patientsAt the time of examination, most patients

were taking an atypical neuroleptic medi-were taking an atypical neuroleptic medi-

cation (Table 3). Extrapyramidal symp-cation (Table 3). Extrapyramidal symp-

toms were diagnosed in 34% of patients.toms were diagnosed in 34% of patients.

The most commonly observed symptomThe most commonly observed symptom

was parkinsonism (19%), followed bywas parkinsonism (19%), followed by

acute dystonic reaction (15%), akathisiaacute dystonic reaction (15%), akathisia

(5%) and tardive dyskinesia (3%). Again,(5%) and tardive dyskinesia (3%). Again,

some patients were diagnosed with moresome patients were diagnosed with more

than one type of extrapyramidal symptom.than one type of extrapyramidal symptom.

Table 3 gives further clinical characteris-Table 3 gives further clinical characteris-

tics and details concerning dosages oftics and details concerning dosages of

neuroleptic medication.neuroleptic medication.

Reported symptoms and familyReported symptoms and family
history of primary movementhistory of primary movement
disordersdisorders

Fifty-three patients (29 men and 24 women,Fifty-three patients (29 men and 24 women,

mean age 36.3 years, s.d.mean age 36.3 years, s.d.¼13.2) reported13.2) reported

that they had experienced extrapyramidalthat they had experienced extrapyramidal

symptoms during previous treatmentsymptoms during previous treatment

phases. Information about the familyphases. Information about the family

history of primary movement disordershistory of primary movement disorders

was available for 98 participants and couldwas available for 98 participants and could

be assessed for a total of 1316 relatives, 438be assessed for a total of 1316 relatives, 438

of whom were first-degree relatives. Thirty-of whom were first-degree relatives. Thirty-

two of these 98 patients (20 men and 12two of these 98 patients (20 men and 12

women) reported a positive family history,women) reported a positive family history,

resulting in a total of 47 affected relatives,resulting in a total of 47 affected relatives,

or a prevalence of a primary movementor a prevalence of a primary movement

disorder of 3.5% among all relatives. Speci-disorder of 3.5% among all relatives. Speci-

fically, the prevalences were 1.1% (fically, the prevalences were 1.1% (nn¼14)14)

for Parkinson’s disease, 1.6% (for Parkinson’s disease, 1.6% (nn¼21) for21) for

tremor and 0.9% (tremor and 0.9% (nn¼2) for dystonia.2) for dystonia.

Among relatives of patients with lifetimeAmong relatives of patients with lifetime

extrapyramidal symptoms (extrapyramidal symptoms (nn¼848), the848), the

prevalences were 1.4% (prevalences were 1.4% (nn¼12) for Parkin-12) for Parkin-

son’s disease, 2.4% (son’s disease, 2.4% (nn¼20) for tremor20) for tremor

and 1.1% (and 1.1% (nn¼9) for dystonia, whereas9) for dystonia, whereas

among the relatives of patients without life-among the relatives of patients without life-

time extrapyramidal symptoms (time extrapyramidal symptoms (nn¼468),468),

the prevalences were 0.4% (the prevalences were 0.4% (nn¼2) for2) for

Parkinson’s disease, 0.2% (Parkinson’s disease, 0.2% (nn¼1) for tremor1) for tremor

and 0.6% (and 0.6% (nn¼3) for dystonia. A subgroup3) for dystonia. A subgroup

analysis was performed using data fromanalysis was performed using data from

27 (2.1%) first-degree relatives of 2127 (2.1%) first-degree relatives of 21

patients who were seen personally by onepatients who were seen personally by one

of the investigators. In all of them, the pre-of the investigators. In all of them, the pre-

sence or absence of a primary movementsence or absence of a primary movement

disorder was confirmed as established bydisorder was confirmed as established by

the family history interview (25 relativesthe family history interview (25 relatives

without a primary movement disorder, 1without a primary movement disorder, 1

with dystonia and 1 with tremor). In orderwith dystonia and 1 with tremor). In order

to avoid multiple inclusion of patients withto avoid multiple inclusion of patients with

more than one affected relative in furthermore than one affected relative in further

statistical analyses, we considered only thestatistical analyses, we considered only the

closest relative of those patients. Thisclosest relative of those patients. This

resulted in 12 patients with a relative withresulted in 12 patients with a relative with

Parkinson’s disease (5 first-degree relativesParkinson’s disease (5 first-degree relatives

and 7 second-degree relatives), 11 patientsand 7 second-degree relatives), 11 patients

with a relative with tremor (6 first-degreewith a relative with tremor (6 first-degree

relatives and 5 second-degree relatives)relatives and 5 second-degree relatives)

and 9 patients with a relative with dystoniaand 9 patients with a relative with dystonia
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(7 first-degree relatives and 2 second-degree(7 first-degree relatives and 2 second-degree

relatives).relatives).

Relationship between possibleRelationship between possible
predictor and outcome variablespredictor and outcome variables

Family history of primarymovement disorderFamily history of primarymovement disorder

The family history of primary movementThe family history of primary movement

disorders was related to lifetime preva-disorders was related to lifetime preva-

lencelence of extrapyramidal symptoms (EPS)of extrapyramidal symptoms (EPS)

((ww22¼8.35, d.f.8.35, d.f.¼1,1, PP550.01), currently0.01), currently

observed EPS (observed EPS (ww22¼8.05, d.f.8.05, d.f.¼1,1, PP550.01),0.01),

prevalence of reported EPS (prevalence of reported EPS (ww22¼6.75,6.75,

d.f.d.f.¼1,1, PP550.01) and lifetime prevalence0.01) and lifetime prevalence

of acute dystonic reaction (of acute dystonic reaction (ww22¼4.69,4.69,

d.f.d.f.¼1,1, PP¼0.03). Table 4 shows that the0.03). Table 4 shows that the

prevalence of these four related outcomeprevalence of these four related outcome

variables was higher in participants with avariables was higher in participants with a

positive family history than in patients withpositive family history than in patients with

a negative history. Furthermore, lifetimea negative history. Furthermore, lifetime

prevalence of acute dystonic reaction wasprevalence of acute dystonic reaction was

related to the subtype of primary movementrelated to the subtype of primary movement

disorders occurring in relatives (disorders occurring in relatives (ww22¼8.27,8.27,

d.f.d.f.¼3,3, PP¼0.04). Lifetime acute dystonic0.04). Lifetime acute dystonic

reaction occurred in 7 of 9 (78%) patientsreaction occurred in 7 of 9 (78%) patients

with a family history of dystonia, but onlywith a family history of dystonia, but only

in 7 of 12 (58%) patients with a familyin 7 of 12 (58%) patients with a family

history of Parkinson’s disease, 4 of 11history of Parkinson’s disease, 4 of 11

(36%) patients with a family history of(36%) patients with a family history of

tremor and 22 of 44 (50%) patients withtremor and 22 of 44 (50%) patients with

a negative family history.a negative family history.

AgeAge

We further observed a strong relationWe further observed a strong relation

between age and lifetime prevalence ofbetween age and lifetime prevalence of

EPS (EPS (ww22¼15.13, d.f.15.13, d.f.¼2,2, PP550.01), reported0.01), reported

EPS (EPS (ww22¼15.70, d.f.15.70, d.f.¼2,2, PP550.01) and life-0.01) and life-

time prevalence of acute dystonic reactiontime prevalence of acute dystonic reaction

((ww22¼9.82, d.f.9.82, d.f.¼2,2, PP550.01). The prevalence0.01). The prevalence

of the three related outcome variables wasof the three related outcome variables was

higher in the youngest age group than inhigher in the youngest age group than in

either of the other age groups (Table 4).either of the other age groups (Table 4).

Duration of exposure to neurolepticDuration of exposure to neuroleptic
medicationmedication

The duration of exposure to any neurolep-The duration of exposure to any neurolep-

tic medication was related to the lifetimetic medication was related to the lifetime

prevalence of EPS (prevalence of EPS (ww22¼17.86, d.f.17.86, d.f.¼2,2,

PP550.01), the prevalence of reported EPS0.01), the prevalence of reported EPS

((ww22¼34.96, d.f.34.96, d.f.¼2,2, PP550.01) as well as0.01) as well as

the lifetime occurrence of parkinsonismthe lifetime occurrence of parkinsonism

((ww22¼6.67, d.f.6.67, d.f.¼2,2, PP¼0.04) and akathisia0.04) and akathisia

((ww22¼8.41, d.f.8.41, d.f.¼2,2, PP¼0.02). More specifi-0.02). More specifi-

cally, the duration of exposure to typicalcally, the duration of exposure to typical

neuroleptics was associated with the life-neuroleptics was associated with the life-

time prevalence of EPS (time prevalence of EPS (ww22¼18.71, d.f.18.71, d.f.¼3,3,

PP550.01), the prevalence of reported EPS0.01), the prevalence of reported EPS

((ww22¼27.78, d.f.27.78, d.f.¼3,3, PP550.01), occurrence0.01), occurrence
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Table 1Table 1 Demographic and clinical characteristics of the sampleDemographic and clinical characteristics of the sample

nn Age, yearsAge, years Gender (male/female)Gender (male/female) BPRS scoreBPRS score Duration of exposureDuration of exposure

Mean (s.d.)Mean (s.d.) nn//nn Mean (s.d.)Mean (s.d.) 556months6months

nn

6 months to 5 years6 months to 5 years

nn

555 years5 years

nn

Psychiatric disorderPsychiatric disorder

Organic disorderOrganic disorder 1414 37.6 (14.9)37.6 (14.9) 12/212/2 34.2 (12.2)34.2 (12.2)

Psychotic disorderPsychotic disorder 6262 38.5 (13.8)38.5 (13.8) 32/3032/30 38.5 (10.7)38.5 (10.7)

Affective disorderAffective disorder 1818 49.6 (15.8)49.6 (15.8) 3/153/15 39.7 (11.1)39.7 (11.1)

Other Axis I or IIOther Axis I or II 66 31.5 (8.6)31.5 (8.6) 1/51/5 45.3 (9.1)45.3 (9.1)

Total sampleTotal sample 100100 39.9 (14.7)39.9 (14.7) 48/5248/52 38.5 (11.0)38.5 (11.0)

Exposure to neuroleptic medicationExposure to neuroleptic medication

Any neurolepticAny neuroleptic 100100 3838 3838 2424

Typical neurolepticTypical neuroleptic 6464 39.1 (14.0)39.1 (14.0) 34/3034/30 37.6 (10.7)37.6 (10.7) 2727 1919 1818

Atypical neurolepticAtypical neuroleptic 8787 39.0 (14.6)39.0 (14.6) 42/4542/45 38.3 (11.1)38.3 (11.1) 3939 3939 99

BPRS, Brief Psychiatric Rating Scale.BPRS, Brief Psychiatric Rating Scale.

Table 2Table 2 Clinical characteristics and lifetime prevalences of extrapyramidal symptomsClinical characteristics and lifetime prevalences of extrapyramidal symptoms

nn Age, yearsAge, years Gender (male/female)Gender (male/female) Duration of exposureDuration of exposure

Mean (s.d.)Mean (s.d.) nn//nn 556 months6 months

nn

6 months to 5 years6 months to 5 years

nn

555 years5 years

nn

Lifetime prevalence ofLifetime prevalence of

Any EPSAny EPS 6565 37.6 (14.7)37.6 (14.7) 34/3134/31

Acute dystonic reactionAcute dystonic reaction 4141 35.6 (13.8)35.6 (13.8) 20/2120/21

ParkinsonismParkinsonism 3737 38.0 (13.5)38.0 (13.5) 20/1720/17

AkathisiaAkathisia 1919 35.8 (13.8)35.8 (13.8) 11/811/8

Tardive dyskinesiaTardive dyskinesia 44 36.8 (11.0)36.8 (11.0) 3/13/1

Symptoms experienced under exposure toSymptoms experienced under exposure to

Any neurolepticAny neuroleptic 6565 1515 3030 2020

Typical neurolepticTypical neuroleptic 4747 38.7 (15.2)38.7 (15.2) 25/2225/22 1515 1717 1515

Atypical neurolepticAtypical neuroleptic 3434 37.3 (15.9)37.3 (15.9) 17/1717/17 1313 1616 55

EPS, extrapyramidal symptoms.EPS, extrapyramidal symptoms.
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of EPS on typical neuroleptics (of EPS on typical neuroleptics (ww22¼7.83,7.83,

d.f.d.f.¼2,2, PP¼0.02), lifetime prevalence of0.02), lifetime prevalence of

acute dystonia (acute dystonia (ww22¼10.68, d.f.10.68, d.f.¼3,3,

PP¼0.01),0.01), parkinsonism (parkinsonism (ww22¼12.75, d.f.12.75, d.f.¼3,3,

PP550.01) and akathisia (0.01) and akathisia (ww22¼8.59, d.f.8.59, d.f.¼2,2,

PP¼0.04). The duration of the exposure to0.04). The duration of the exposure to

atypical neuroleptics was related to the pre-atypical neuroleptics was related to the pre-

valence of reported EPS (valence of reported EPS (ww22¼14.91, d.f.14.91, d.f.¼3,3,

PP¼0.01). As summarised in Table 4, we0.01). As summarised in Table 4, we

found the prevalence of all statisticallyfound the prevalence of all statistically

related outcome variables to increase withrelated outcome variables to increase with

longer duration of neuroleptic medication.longer duration of neuroleptic medication.

For all other relationships betweenFor all other relationships between

possible predictor variables (gender, psychi-possible predictor variables (gender, psychi-

atric diagnostic category or dosage range)atric diagnostic category or dosage range)

and outcome variables considered inand outcome variables considered in ww22

tests,tests, PP440.05. Thus, only the following0.05. Thus, only the following

possible predictor variables were enteredpossible predictor variables were entered

in a logistic regression analysis: family his-in a logistic regression analysis: family his-

tory of primary movement disorders; age;tory of primary movement disorders; age;

duration of exposure to any neurolepticduration of exposure to any neuroleptic

medication; duration of exposure to typicalmedication; duration of exposure to typical

neuroleptics; and duration of exposure toneuroleptics; and duration of exposure to

atypical neuroleptic medication. Occur-atypical neuroleptic medication. Occur-

rence of tardive dyskinesias was excludedrence of tardive dyskinesias was excluded

from outcome variables because of thefrom outcome variables because of the

small number of cases identified.small number of cases identified.

Predictors revealed by logisticPredictors revealed by logistic
regression analysisregression analysis

We found that lifetime occurrence of EPSWe found that lifetime occurrence of EPS

(yes or no) could be correctly predicted in(yes or no) could be correctly predicted in

74% of all cases by knowing the duration74% of all cases by knowing the duration

of treatment with typical neuroleptics, andof treatment with typical neuroleptics, and

family history of primary movement disor-family history of primary movement disor-

ders. Lifetime occurrence of acute dystonicders. Lifetime occurrence of acute dystonic

reaction (yes or no) could be predicted inreaction (yes or no) could be predicted in

65% of cases taking into account the expo-65% of cases taking into account the expo-

sure to typical neuroleptic medication andsure to typical neuroleptic medication and

age. Both lifetime occurrence of parkinson-age. Both lifetime occurrence of parkinson-

ism (yes or no) and of akathisia (yes or no)ism (yes or no) and of akathisia (yes or no)

were predicted correctly in 72% and 82%,were predicted correctly in 72% and 82%,

respectively, by the duration of typicalrespectively, by the duration of typical

neuroleptic medication. Reported EPS (yesneuroleptic medication. Reported EPS (yes

or no), regardless of the subtype, wereor no), regardless of the subtype, were

correctly predicted in 82% of cases by thecorrectly predicted in 82% of cases by the

duration of exposure to typical neurolepticduration of exposure to typical neuroleptic

medication, age and family history ofmedication, age and family history of

primary movement disorders. Currentlyprimary movement disorders. Currently

observed EPS (yes or no) were predictedobserved EPS (yes or no) were predicted

in 68% of all cases by the family historyin 68% of all cases by the family history

of primaryof primary movement disorders. Extrapyra-movement disorders. Extrapyra-

midal symptomsmidal symptoms on typical neurolepticon typical neuroleptic

medication (yes or no) could be predictedmedication (yes or no) could be predicted

in 73% when considering the duration ofin 73% when considering the duration of

exposure. As can be seen from the regres-exposure. As can be seen from the regres-

sion coefficients B in Table 5, the probabil-sion coefficients B in Table 5, the probabil-

ity for the occurrence of symptoms alwaysity for the occurrence of symptoms always

increased with the duration of exposure toincreased with the duration of exposure to

neuroleptic medication, younger age andneuroleptic medication, younger age and

positive family history.positive family history.

DISCUSSIONDISCUSSION

The main purpose of our study was toThe main purpose of our study was to

identify predictor variables for neuroleptic-identify predictor variables for neuroleptic-

induced extrapyramidal symptoms, for theinduced extrapyramidal symptoms, for the

first time considering family history offirst time considering family history of

primary movement disorders.primary movement disorders.

Prevalence rates forPrevalence rates for
extrapyramidal symptoms andextrapyramidal symptoms and
primary movement disordersprimary movement disorders

Based on a sample that represents a typicalBased on a sample that represents a typical

cohort of in-patients with acute psychoticcohort of in-patients with acute psychotic

symptoms, we observed a lifetime preva-symptoms, we observed a lifetime preva-

lence of extrapyramidal symptoms of 65%lence of extrapyramidal symptoms of 65%

and a point prevalence of 34%, comparableand a point prevalence of 34%, comparable

to rates reported in large epidemiologicalto rates reported in large epidemiological

studies (Ayd, 1961; Swett, 1975; Owensstudies (Ayd, 1961; Swett, 1975; Owens

& Johnstone, 1982). Compared with these& Johnstone, 1982). Compared with these

studies, the mean age of our patients wasstudies, the mean age of our patients was

low, and the rate of patients ever havinglow, and the rate of patients ever having

been treated with atypical neurolepticsbeen treated with atypical neuroleptics

was high (87%). The percentage of patientswas high (87%). The percentage of patients

who had been exposed to neurolepticswho had been exposed to neuroleptics

for less than 6 months was high (38%).for less than 6 months was high (38%).

The overall prevalence of about 3% forThe overall prevalence of about 3% for

primary movement disorders in all relativesprimary movement disorders in all relatives

seems plausible. Higher prevalence ratesseems plausible. Higher prevalence rates

of Parkinson’s disease, tremor andof Parkinson’s disease, tremor and

dystonia among relatives of patients withdystonia among relatives of patients with

lifetime extrapyramidal symptoms thanlifetime extrapyramidal symptoms than

among relatives of patients without suchamong relatives of patients without such

symptoms are comparable with resultssymptoms are comparable with results

reported by others, although our studyreported by others, although our study

was not designed as a population-basedwas not designed as a population-based

case–control study (Mardercase–control study (Marder et alet al, 1996;, 1996;

LouisLouis et alet al, 2003). The relatives’ diagnoses, 2003). The relatives’ diagnoses

could be confirmed in a small subgroup.could be confirmed in a small subgroup.

Predictors of extrapyramidalPredictors of extrapyramidal
symptomssymptoms

In our sample, logistic regression analysisIn our sample, logistic regression analysis

revealed that a positive family history hadrevealed that a positive family history had

significant predictive value for the occur-significant predictive value for the occur-

rence of extrapyramidal symptoms. Therence of extrapyramidal symptoms. The

4 6 84 6 8

Table 3Table 3 Clinical characteristics and prevalences of extrapyramidal symptoms at the time of examinationClinical characteristics and prevalences of extrapyramidal symptoms at the time of examination

nn Age, yearsAge, years GenderGender Symptom scoreSymptom score Neuroleptic dosageNeuroleptic dosage

Mean (s.d.)Mean (s.d.) (male/female)(male/female)

nn//nn

Mean (s.d.)Mean (s.d.)
LowLow

nn

MediumMedium

nn

HighHigh

nn

Current exposure toCurrent exposure to

Typical neurolepticTypical neuroleptic 1414 44.4 (13.9)44.4 (13.9) 6/86/8 39.8 (10.9)39.8 (10.9)11 44 77 33

Atypical neurolepticAtypical neuroleptic 7878 39.2 (14.9)39.2 (14.9) 36/4236/42 38.1 (10.9)38.1 (10.9)11 1818 4141 1919

BothBoth 88 39.2 (14.7)39.2 (14.7) 6/26/2 41.3 (12.5)41.3 (12.5)11 00 44 44

Currently observed EPSCurrently observed EPS

Any EPSAny EPS 3434 41.1 (17.9)41.1 (17.9) 16/1816/18 40.0 (10.2)40.0 (10.2)11 66 2121 77

Current EPS under exposure toCurrent EPS under exposure to

Typical neurolepticTypical neuroleptic 44 56.8 (19.2)56.8 (19.2) 1/31/3 42.8 (2.6)42.8 (2.6)11 22 22 00

Atypical neurolepticAtypical neuroleptic 2525 39.5 (17.6)39.5 (17.6) 11/1411/14 38.6 (10.7)38.6 (10.7)11 44 1717 44

BothBoth 55 36.4 (14.3)36.4 (14.3) 4/14/1 46.0 (10.6)46.0 (10.6)11 00 22 33

Acute dystonic reactionAcute dystonic reaction 1515 38.0 (20.0)38.0 (20.0) 7/87/8 22 1010 33

Burke scaleBurke scale

SeveritySeverity 6.8 (8.3)6.8 (8.3)

HandicapHandicap 3.4 (2.7)3.4 (2.7)

Tsui scaleTsui scale 3.8 (4.6)3.8 (4.6)

ParkinsonismParkinsonism 1919 43.4 (18.3)43.4 (18.3) 9/109/10 22 1212 55

UPDRSUPDRS 29.8 (19.1)29.8 (19.1)

AkathisiaAkathisia 55 33.0 (4.7)33.0 (4.7) 3/23/2 22 11 22

Hillside scaleHillside scale 3.0 (1.6)3.0 (1.6)

Barnes scaleBarnes scale 10.0 (7.5)10.0 (7.5)

Tardive dyskinesiaTardive dyskinesia 33 31.7 (5.1)31.7 (5.1) 2/12/1 ^̂ 22 11

AIMSAIMS 5.0 (2.8)5.0 (2.8)

AIMS, Abnormal Involuntary Movement Scale; EPS, extrapyramidal symptoms;UPDRS,Unified Parkinson’s DiseaseAIMS, Abnormal Involuntary Movement Scale; EPS, extrapyramidal symptoms;UPDRS,Unified Parkinson’s Disease
Rating Scale.Rating Scale.
1. Score on the Brief Psychiatric Rating Scale.1. Score on the Brief Psychiatric Rating Scale.
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Table 4Table 4 Distributions of outcome and possible predictor variablesDistributions of outcome and possible predictor variables

Possible predictorPossible predictor Outcome variableOutcome variable

Lifetime EPSLifetime EPS

(yes/no)(yes/no)

nn//nn

Reported EPSReported EPS

(yes/no)(yes/no)

nn//nn

Currently observed EPSCurrently observed EPS

(yes/no)(yes/no)

nn//nn

EPSwith typical neurolepticEPSwith typical neuroleptic

(yes/no)(yes/no)

nn//nn

LifetimeLifetime

ADRADR

(yes/no)(yes/no)

LifetimeLifetime

parkinsonismparkinsonism

(yes/no)(yes/no)

LifetimeLifetime

akathisiaakathisia

(yes/no)(yes/no)

Family historyFamily history1,21,2 PP440.050.05 PP440.050.05 PP440.050.05

PositivePositive 27/527/5 23/923/9 17/1517/15 18/1418/14

NegativeNegative 36/3036/30 29/3729/37 16/5016/50 22/4422/44

AgeAge PP440.050.05 PP440.050.05 PP440.050.05

18^40 years18^40 years 46/1146/11 40/1740/17 31/2631/26

41^60 years41^60 years 12/1812/18 9/219/21 PP440.050.05 7/237/23

4460 years60 years 7/67/6 4/94/9 3/103/10

Lifetime exposure toLifetime exposure to

any neurolepticany neuroleptic22 PP440.050.05 PP440.050.05

556 months6 months 15/2315/23 6/326/32 10/2810/28 2/362/36

6 months to 5 years6 months to 5 years 30/830/8 27/1127/11 PP440.050.05 13/2513/25 9/299/29

445 years5 years 20/420/4 20/420/4 14/1014/10 8/168/16

Lifetime exposure toLifetime exposure to

typical neuroleptictypical neuroleptic22 PP440.050.05

556 months6 months 17/1017/10 14/1314/13 15/1215/12 11/1611/16 6/216/21 5/225/22

6 months to 5 years6 months to 5 years 18/118/1 16/316/3 17/217/2 12/712/7 7/127/12 6/136/13

445 years5 years 15/315/3 15/315/3 15/315/3 10/810/8 13/513/5 6/126/12

No exposureNo exposure 15/2115/21 8/288/28 8/288/28 11/2511/25 2/342/34

Lifetime exposure toLifetime exposure to

atypical neurolepticatypical neuroleptic22 PP440.050.05 PP440.050.05 PP440.050.05 PP440.050.05 PP440.050.05 PP440.050.05

556 months6 months 14/2514/25

6 months to 5 years6 months to 5 years 28/1128/11

445 years5 years 7/27/2

No exposureNo exposure 4/94/9

ADR, acute dystonic reaction; EPS, extrapyramidal symptoms.ADR, acute dystonic reaction; EPS, extrapyramidal symptoms.
1. Date available for 98 participants.1. Date available for 98 participants.
2. Numbers in each outcome variable columnwere comparedwithin one testing procedure.2. Numbers in each outcome variable columnwere compared within one testing procedure.

Table 5Table 5 Step-wise logistic regression analysis revealing significant predictor variables for occurrences of extrapyramidal symptoms (d.f.Step-wise logistic regression analysis revealing significant predictor variables for occurrences of extrapyramidal symptoms (d.f.¼1in all tests)1 in all tests)

EPSEPS PredictorPredictor BB s.e.s.e. WaldWald PP

Lifetime occurrence of EPSLifetime occurrence of EPS Duration of typical neurolepticDuration of typical neuroleptic 0.780.78 0.250.25 10.6510.65 550.010.01

AgeAge 770.850.85 0.350.35 5.955.95 0.020.02

Positive family historyPositive family history 1.301.30 0.600.60 4.674.67 0.030.03

Lifetime occurrence of acute dystoniaLifetime occurrence of acute dystonia Duration of typical neurolepticDuration of typical neuroleptic 0.540.54 0.200.20 7.167.16 550.010.01

AgeAge 770.880.88 0.360.36 6.176.17 0.010.01

Lifetime occurrence of parkinsonismLifetime occurrence of parkinsonism Duration of typical neurolepticDuration of typical neuroleptic 0.530.53 0.200.20 7.167.16 550.010.01

Lifetime occurrence of akathisiaLifetime occurrence of akathisia Duration of typical neurolepticDuration of typical neuroleptic 0.630.63 0.240.24 6.816.81 550.010.01

Reported EPSReported EPS Duration of any neurolepticDuration of any neuroleptic 1.981.98 0.410.41 23.2823.28 550.010.01

AgeAge 771.301.30 0.450.45 8.548.54 550.010.01

Positive family historyPositive family history 1.451.45 0.620.62 5.575.57 0.020.02

Currently observed EPSCurrently observed EPS Positive family historyPositive family history 1.271.27 0.460.46 7.697.69 550.010.01

EPS under typical neurolepticsEPS under typical neuroleptics Duration of typical neurolepticDuration of typical neuroleptic 0.900.90 0.400.40 4.974.97 0.030.03

B, regression coefficient; EPS, extrapyramidal symptoms; s.e., standard error.B, regression coefficient; EPS, extrapyramidal symptoms; s.e., standard error.
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probability of observed symptoms at theprobability of observed symptoms at the

time of examination, for which it was thetime of examination, for which it was the

only predictor, as well as of lifetime preva-only predictor, as well as of lifetime preva-

lence of symptoms and reported symptoms,lence of symptoms and reported symptoms,

was increased in patients who had a relativewas increased in patients who had a relative

with a primary movement disorder. Thewith a primary movement disorder. The

strongest predictive value was found forstrongest predictive value was found for

the duration of treatment with typical neu-the duration of treatment with typical neu-

roleptics (lifetime occurrence of EPS, acuteroleptics (lifetime occurrence of EPS, acute

dystonic reaction, parkinsonism, akathisia,dystonic reaction, parkinsonism, akathisia,

and EPS on typical neuroleptics) as well asand EPS on typical neuroleptics) as well as

with any neuroleptic medication (reportedwith any neuroleptic medication (reported

EPS). The probability of extrapyramidalEPS). The probability of extrapyramidal

symptoms increased with longer durationsymptoms increased with longer duration

of exposure. Furthermore, younger ageof exposure. Furthermore, younger age

was also a significant predictor for thewas also a significant predictor for the

occurrence of symptoms, especially foroccurrence of symptoms, especially for

acute dystonic reaction.acute dystonic reaction.

Positive family history of primarymovementPositive family history of primarymovement
disordersdisorders

The finding that a positive family historyThe finding that a positive family history

of primary movement disorders had aof primary movement disorders had a

significant impact on the occurrence ofsignificant impact on the occurrence of

extrapyramidal symptoms has two mainextrapyramidal symptoms has two main

implications. First, our results suggest thatimplications. First, our results suggest that

primary and secondary movement disor-primary and secondary movement disor-

ders may share common genetic factors.ders may share common genetic factors.

Second, the association with primarySecond, the association with primary

movement disorders observed in patientsmovement disorders observed in patients

suffering from psychotic symptoms andsuffering from psychotic symptoms and

developing extrapyramidal symptomsdeveloping extrapyramidal symptoms

may represent a dysfunction within amay represent a dysfunction within a

common pathway of the dopaminergiccommon pathway of the dopaminergic

system. This system is involved not onlysystem. This system is involved not only

in primary and secondary movement dis-in primary and secondary movement dis-

orders but also in psychotic disorders.orders but also in psychotic disorders.

Earlier hypotheses suggest that such symp-Earlier hypotheses suggest that such symp-

toms might represent exacerbated involun-toms might represent exacerbated involun-

tary movements that are directly relatedtary movements that are directly related

to cerebral dysfunctions underlying psy-to cerebral dysfunctions underlying psy-

chotic diseases – i.e. a dysfunction withinchotic diseases – i.e. a dysfunction within

the dopaminergic system (Ayd, 1961;the dopaminergic system (Ayd, 1961;

Owen & Johnstone, 1982). Indeed, bothOwen & Johnstone, 1982). Indeed, both

Kraepelin (1971) and Bleuler (1950) de-Kraepelin (1971) and Bleuler (1950) de-

scribed ‘spasmodic phenomena in thescribed ‘spasmodic phenomena in the

musculature’ and ‘extraordinary move-musculature’ and ‘extraordinary move-

ments of the tongue and lips’ in patientsments of the tongue and lips’ in patients

with psychosis long before the introduc-with psychosis long before the introduc-

tion of neuroleptic drugs. Other studiestion of neuroleptic drugs. Other studies

have confirmed this observation by thehave confirmed this observation by the

finding that prevalence and distributionfinding that prevalence and distribution

of extrapyramidal symptoms were theof extrapyramidal symptoms were the

same in treated and never-treated patientssame in treated and never-treated patients

and depended only on the age at onsetand depended only on the age at onset

of the psychotic illness (Owen & John-of the psychotic illness (Owen & John-

stone, 1982; Srinivasanstone, 1982; Srinivasan et alet al, 2001)., 2001).

Further studies should address the ques-Further studies should address the ques-

tion whether the occurrence of suchtion whether the occurrence of such

symptoms represents an endophenotypesymptoms represents an endophenotype

for schizophrenia, as has been shownfor schizophrenia, as has been shown

for other neurological dysfunctions infor other neurological dysfunctions in

neuroleptic-naıve patients with psychosisneuroleptic-naı̈ve patients with psychosis

(Gottesman & Gould, 2003). Genetic(Gottesman & Gould, 2003). Genetic

association studies of candidate genes, suchassociation studies of candidate genes, such

as dopamine receptor genes, will be the nat-as dopamine receptor genes, will be the nat-

ural extension of our study to elucidateural extension of our study to elucidate

the hypothesised common underlyingthe hypothesised common underlying

mechanism at the molecular level.mechanism at the molecular level.

Duration of neuroleptic medicationDuration of neuroleptic medication

We observed a strong effect of durationWe observed a strong effect of duration

of exposure to neuroleptic medication,of exposure to neuroleptic medication,

especially of typical neuroleptics, on theespecially of typical neuroleptics, on the

occurrence of extrapyramidal symptoms,occurrence of extrapyramidal symptoms,

including the subtypes acute dystonic reac-including the subtypes acute dystonic reac-

tion, parkinsonism and akathisia. Althoughtion, parkinsonism and akathisia. Although

many authors have proposed such anmany authors have proposed such an

effect, retrospective studies rarely con-effect, retrospective studies rarely con-

firmed this notion (Marsalek, 2000). Fromfirmed this notion (Marsalek, 2000). From

our results, however, it can be assumedour results, however, it can be assumed

that the longer the exposure to neurolepticthat the longer the exposure to neuroleptic

drugs, the higher the prevalence of thesedrugs, the higher the prevalence of these

symptoms. This finding may support thesymptoms. This finding may support the

hypothesis of an accumulating toxic effecthypothesis of an accumulating toxic effect

of neuroleptic drugs that is suggested toof neuroleptic drugs that is suggested to

be higher in the typical drugs than in thebe higher in the typical drugs than in the

atypicals, with the exception of clozapineatypicals, with the exception of clozapine

(Gil-ad(Gil-ad et alet al, 2001). An effect of dosage, 2001). An effect of dosage

on occurrence of extrapyramidal symptomson occurrence of extrapyramidal symptoms

at the time of examination could not beat the time of examination could not be

confirmed.confirmed.

None of the predictor variables enteredNone of the predictor variables entered

in the logistic regression analysis was foundin the logistic regression analysis was found

to predict the occurrence of extrapyramidalto predict the occurrence of extrapyramidal

symptoms in patients taking atypical neu-symptoms in patients taking atypical neu-

roleptics. The significant relation observedroleptics. The significant relation observed

in thein the ww22 test between reported symptomstest between reported symptoms

and the duration of medication with atypi-and the duration of medication with atypi-

cal neuroleptics may be interpreted as acal neuroleptics may be interpreted as a

trend. However, the long-term effect oftrend. However, the long-term effect of

atypical neuroleptics on extrapyramidalatypical neuroleptics on extrapyramidal

symptoms may yet not have been verified,symptoms may yet not have been verified,

since only a small proportion of patientssince only a small proportion of patients

had been exposed to these drugs for morehad been exposed to these drugs for more

than 5 years (10%), and this aspectthan 5 years (10%), and this aspect

remains a matter of debate (Tarsyremains a matter of debate (Tarsy et alet al,,

2002).2002).

Other possible predictors: age,Other possible predictors: age,
gender and psychiatric diagnosisgender and psychiatric diagnosis

We were able to validate young age as aWe were able to validate young age as a

predictor for the occurrence of extrapyra-predictor for the occurrence of extrapyra-

midal symptoms, especially of acute dysto-midal symptoms, especially of acute dysto-

nia (Ayd, 1961; Swett, 1975). This findingnia (Ayd, 1961; Swett, 1975). This finding

gives further support to the genetic influ-gives further support to the genetic influ-

ence on occurrence of these symptoms. Inence on occurrence of these symptoms. In

contrast, there is no evidence from our datacontrast, there is no evidence from our data

for either diagnostic specificity or gender asfor either diagnostic specificity or gender as

a predictor for the occurrence of symptoms.a predictor for the occurrence of symptoms.

Methodological limitationsMethodological limitations

Our study design must be regarded as some-Our study design must be regarded as some-

what explorative, since for most of the rela-what explorative, since for most of the rela-

tives the diagnosis of a primary movementtives the diagnosis of a primary movement

disorder could only be established throughdisorder could only be established through

the family history interview. This procedurethe family history interview. This procedure

might have reduced the validity and reliabil-might have reduced the validity and reliabil-

ity of the data, although special efforts wereity of the data, although special efforts were

made to rate a family history as positivemade to rate a family history as positive

only if the criteria were unambiguously ful-only if the criteria were unambiguously ful-

filled. In a clinical setting, this is also thefilled. In a clinical setting, this is also the

most practical way to gather informationmost practical way to gather information

and decide whether a patient is at risk of de-and decide whether a patient is at risk of de-

veloping extrapyramidal symptoms becauseveloping extrapyramidal symptoms because

of a positive family history.of a positive family history.

We are aware that the way in whichWe are aware that the way in which

we categorised neuroleptic dosages maywe categorised neuroleptic dosages may

appear arbitrary. By definition, atypicalappear arbitrary. By definition, atypical

neuroleptic dosages cannot be convertedneuroleptic dosages cannot be converted

to chlorpromazine equivalents. We there-to chlorpromazine equivalents. We there-

fore decided to use a categorisation basedfore decided to use a categorisation based

on clinical experience. The distribution ofon clinical experience. The distribution of

dosage ranges in our sample appears rea-dosage ranges in our sample appears rea-

sonable (22% on low, 52% on mediumsonable (22% on low, 52% on medium

and 26% on high medication dosages).and 26% on high medication dosages).

Exact dosages could only be assessed forExact dosages could only be assessed for

the time of examination.the time of examination.

Genetic considerationsGenetic considerations

Our data imply two hypotheses. First, ourOur data imply two hypotheses. First, our

findings underline the notion of genetic sus-findings underline the notion of genetic sus-

ceptibility for secondary extrapyramidalceptibility for secondary extrapyramidal

symptoms, and second, they suggest poss-symptoms, and second, they suggest poss-

ible shared genetic factors in primary andible shared genetic factors in primary and

secondary movement as well as in psychoticsecondary movement as well as in psychotic

disorders.disorders.
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CLINICAL IMPLICATIONSCLINICAL IMPLICATIONS

&& Neuroleptic medicationwith a known low risk of extrapyramidal symptoms (i.e.Neuroleptic medicationwith a known low risk of extrapyramidal symptoms (i.e.
an atypical neuroleptic) is preferable for patients with a family history of primaryan atypical neuroleptic) is preferable for patients with a family history of primary
movement disorders, especially dystonia.movement disorders, especially dystonia.

&& Atypical neuroleptics are also preferable in patients under 40 years old,Atypical neuroleptics are also preferable in patients under 40 years old,
particularly to reduce the occurrence of painful acute dystonic reaction.particularly to reduce the occurrence of painful acute dystonic reaction.

&& Patients who have been exposed to long-term typical neuroleptic medicationPatients who have been exposed to long-term typical neuroleptic medication
should be switched to an atypical agent even though extrapyramidal symptomsmightshould be switched to an atypical agent even though extrapyramidal symptomsmight
not have been observed as yet.not have been observed as yet.

LIMITATIONSLIMITATIONS

&& Our study designmust be regarded as somewhat explorative owing to the familyOur study designmust be regarded as somewhat explorative owing to the family
history approach.history approach.

&& Our data-setmight have been too small to confirm any dosage effect.Our data-setmight have been too small to confirm any dosage effect.

&& The small sample sizemight also havebeen the reasonwhy we didnot observe theThe small sample sizemight also havebeen the reasonwhy we did not observe the
gender effectdescribedelsewhere of a higher prevalence of acute dystonia inmen andgender effectdescribedelsewhere of a higher prevalence of acute dystonia inmen and
of parkinsonism, akathisia and tardive dyskinesia inwomen.of parkinsonism, akathisia and tardive dyskinesia inwomen.
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