
BackgroundBackground In the past10 years theInthe past10 years the

newatypical antipsychotic drugshavenewatypical antipsychotic drugs have

stimulated further interest in thestimulated further interest inthe

pharmacologicalmanagementofpharmacologicalmanagementof

schizophrenia.The riskofmovementschizophrenia.The riskofmovement

disordershas beenreported to be lessdisordershas beenreported to be less

withthese newagents.withthese newagents.

AimsAims To examine the currentTo examine the current

prevalence ofmovementdisorders amongprevalence ofmovementdisorders among

allpeoplewith schizophrenia in a discreteallpeoplewith schizophrenia in a discrete

geographical area, to compare thegeographical area, to compare the

prevalence inpatients receivingandnotprevalence inpatients receivingandnot

receivingatypical antipsychotic drugs; andreceivingatypical antipsychotic drugs; and

to compare currentprevalencewithto compare currentprevalencewith

prevalence over the past 20 years.prevalence over the past 20 years.

MethodMethod In Nithsdale, south-westIn Nithsdale, south-west

Scotland, in1999/2000, wereplicatedScotland, in1999/2000, wereplicated

previous studies byusing the Abnormalprevious studies byusing the Abnormal

Involuntary Movements Scale,Simpson^Involuntary Movements Scale,Simpson^

Angus scale and Barnes Akathisia RatingAngus scale and Barnes Akathisia Rating

Scale tomeasure tardive dyskinesia,Scale tomeasure tardive dyskinesia,

parkinsonismand akathisia, respectively.parkinsonismand akathisia, respectively.

Mental statewas assessed by the PositiveMental statewas assessed by the Positive

and Negative Syndrome Scale.and Negative Syndrome Scale.

ResultsResults In136 patients the prevalenceIn136 patients the prevalence

of probable tardive dyskinesiawas 43%, ofof probable tardive dyskinesiawas 43%, of

parkinsonism 35% and of akathisia15%.parkinsonism 35% and of akathisia15%.

Parkinsonismwaspresent as ofteninthoseParkinsonismwaspresent as ofteninthose

receivingatypicals as inthose receivingreceivingatypicals as in those receiving

standard oral antipsychotics.Thestandard oral antipsychotics.The

prevalence of tardive dyskinesia hasprevalence oftardive dyskinesia has

doubled over 20 years.doubled over 20 years.

ConclusionsConclusions MovementdisordersMovementdisorders

remain significant problems for patientsremain significantproblems for patients

despite the introduction of atypicaldespite the introduction of atypical

antipsychotic drugs.antipsychotic drugs.

Declaration of interestDeclaration of interest None.None.

Over the past two decades there have beenOver the past two decades there have been

major changes in the management ofmajor changes in the management of

people with schizophrenia, with a movepeople with schizophrenia, with a move

towards community care. Recently, thistowards community care. Recently, this

has been associated with the use of atypicalhas been associated with the use of atypical

antipsychotic drugs, which produce fewerantipsychotic drugs, which produce fewer

extrapyramidal side-effects (Geddesextrapyramidal side-effects (Geddes et alet al,,

2000). Such side-effects are distressing, dis-2000). Such side-effects are distressing, dis-

figuring and contribute to the stigma offiguring and contribute to the stigma of

mental illness. In Nithsdale, in Dumfriesmental illness. In Nithsdale, in Dumfries

and Galloway, south-west Scotland, weand Galloway, south-west Scotland, we

have studied the prevalence of movementhave studied the prevalence of movement

disorders since 1981 (McCreadiedisorders since 1981 (McCreadie et alet al,,

1982). We report here our most recent1982). We report here our most recent

findings on: current prevalence (1999/findings on: current prevalence (1999/

2000); an examination of factors possibly2000); an examination of factors possibly

associated with extrapyramidal disordersassociated with extrapyramidal disorders

such as medication and smoking; a compar-such as medication and smoking; a compar-

ison with prevalence assessed on six pre-ison with prevalence assessed on six pre-

vious occasions (McCreadievious occasions (McCreadie et alet al, 1982,, 1982,

1992; Kelly1992; Kelly et alet al, 1998); and a longitudinal, 1998); and a longitudinal

study of patients assessed in both 1981 andstudy of patients assessed in both 1981 and

2000. We hypothesised that the prevalence2000. We hypothesised that the prevalence

of movement disorders would be lowerof movement disorders would be lower

than in previous years, and that theirthan in previous years, and that their

prevalence would be lower in patientsprevalence would be lower in patients

receiving atypical antipsychotics than inreceiving atypical antipsychotics than in

those receiving standard antipsychotics.those receiving standard antipsychotics.

METHODMETHOD

SettingSetting

Nithsdale is a well-defined area in theNithsdale is a well-defined area in the

Dumfries and Galloway region of south-Dumfries and Galloway region of south-

west Scotland, UK. It has a population ofwest Scotland, UK. It has a population of

about 57 000. All in-patient services areabout 57 000. All in-patient services are

provided at Crichton Royal Hospital inprovided at Crichton Royal Hospital in

Dumfries and out-patient care is providedDumfries and out-patient care is provided

by community mental health teams.by community mental health teams.

Patient identificationPatient identification

The identification of patients by the ‘keyThe identification of patients by the ‘key

informant’ method has been describedinformant’ method has been described

previously (McCreadie, 1982; Kellypreviously (McCreadie, 1982; Kelly et alet al,,

1998). There are regular censuses of people1998). There are regular censuses of people

with schizophrenia in Nithsdale; patients inwith schizophrenia in Nithsdale; patients in

the present study were identified in Aprilthe present study were identified in April

1999 and examined over the following 121999 and examined over the following 12

months. The census includes all in-patients,months. The census includes all in-patients,

day patients and out-patients on the censusday patients and out-patients on the census

date with an address in Nithsdale and andate with an address in Nithsdale and an

ICD–10 (World Health Organization,ICD–10 (World Health Organization,

1992) clinical diagnosis of schizophrenia.1992) clinical diagnosis of schizophrenia.

In addition, general practitioners are askedIn addition, general practitioners are asked

to update the list, as are social workers,to update the list, as are social workers,

community psychiatric nurses and volun-community psychiatric nurses and volun-

tary agencies. Diagnoses using the Oper-tary agencies. Diagnoses using the Oper-

ational Checklist for Psychiatric Disordersational Checklist for Psychiatric Disorders

(OPCRIT; McGuffin(OPCRIT; McGuffin et alet al, 1991) with a, 1991) with a

computer-generated ICD–10 diagnosiscomputer-generated ICD–10 diagnosis

were generated by J.H.were generated by J.H.

AssessmentAssessment

Socio-demographic data were obtainedSocio-demographic data were obtained

from both case records and interviews.from both case records and interviews.

We recorded age, gender, duration of ill-We recorded age, gender, duration of ill-

ness (as estimated from the time of the firstness (as estimated from the time of the first

psychotic episode) and medication both atpsychotic episode) and medication both at

the time of interview and over the preced-the time of interview and over the preced-

ing year. Dyskinesia was assessed by fouring year. Dyskinesia was assessed by four

psychiatrists (J.H., S.M., T.M., R.M.) usingpsychiatrists (J.H., S.M., T.M., R.M.) using

the Abnormal Involuntary Movementsthe Abnormal Involuntary Movements

Scale (AIMS; US Department of Health,Scale (AIMS; US Department of Health,

Education and Welfare, 1976). DyskinesiaEducation and Welfare, 1976). Dyskinesia

was defined as probably present (Schoolerwas defined as probably present (Schooler

& Kane, 1982) if movements were ‘mild’& Kane, 1982) if movements were ‘mild’

in at least two of seven body areas orin at least two of seven body areas or

‘moderate’ in at least one. Parkinsonism‘moderate’ in at least one. Parkinsonism

was assessed using the Simpson–Anguswas assessed using the Simpson–Angus

Rating Scale (Simpson & Angus, 1970)Rating Scale (Simpson & Angus, 1970)

and was said to be present if the scoreand was said to be present if the score

was more than 0.3.was more than 0.3.

Akathisia was measured using theAkathisia was measured using the

Barnes Akathisia Rating Scale (BARS) andBarnes Akathisia Rating Scale (BARS) and

was said to be present if the score was 2was said to be present if the score was 2

(‘mild’) or more on the global scale (Barnes,(‘mild’) or more on the global scale (Barnes,

1989).1989).

Mental state was assessed by the sameMental state was assessed by the same

psychiatrists using the Positive and Nega-psychiatrists using the Positive and Nega-

tive Syndrome Scale (PANSS) for schizo-tive Syndrome Scale (PANSS) for schizo-

phrenia (Kayphrenia (Kay et alet al, 1987); this gives a, 1987); this gives a

total score and also scores on positive,total score and also scores on positive,

negative and general psychopathologynegative and general psychopathology

sub-scales.sub-scales.

Patients completed a questionnairePatients completed a questionnaire

about their smoking habits, as in a healthabout their smoking habits, as in a health

and lifestyle survey of the general popu-and lifestyle survey of the general popu-

lation in south-west Scotland (Waldronlation in south-west Scotland (Waldron

et alet al, 1995)., 1995).

Training and practice sessions in theTraining and practice sessions in the

assessment of mental state and movementassessment of mental state and movement

disorders took place before the study begandisorders took place before the study began

under the supervision of R.M.under the supervision of R.M.

Statistical analysisStatistical analysis

Differences in proportions were measuredDifferences in proportions were measured

using the chi-squared test, with Yate’susing the chi-squared test, with Yate’s
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correction for 2correction for 2662 tables. Normally distri-2 tables. Normally distri-

buted data were presented with means andbuted data were presented with means and

standard deviations, andstandard deviations, and tt-tests were used-tests were used

to measure significance: tests were two-to measure significance: tests were two-

tailed. As there were many comparisons,tailed. As there were many comparisons,

only differences significant at least at theonly differences significant at least at the

1% level are reported. In order to account1% level are reported. In order to account

for the possible correlations betweenfor the possible correlations between

variables, logistic regression was used tovariables, logistic regression was used to

identify variables independently associatedidentify variables independently associated

with tardive dyskinesia. All statisticalwith tardive dyskinesia. All statistical

analyses were performed using Arcusanalyses were performed using Arcus

Quickstat Biochemical (Biomedical versionQuickstat Biochemical (Biomedical version

1.2; Longman Software, 1999). Dumfries1.2; Longman Software, 1999). Dumfries

and Galloway Local Research Ethicsand Galloway Local Research Ethics

Committee approved the study.Committee approved the study.

RESULTSRESULTS

Current prevalenceCurrent prevalence

Of the 178 patients identified in AprilOf the 178 patients identified in April

1999, 136 (76%) were interviewed 731999, 136 (76%) were interviewed 73

(54%) were males, 63 (46%) females; mean(54%) were males, 63 (46%) females; mean

age was 48 years (s.d.age was 48 years (s.d.¼15); mean duration15); mean duration

of illness was 21 years (s.d.of illness was 21 years (s.d.¼14). An14). An

OPCRIT-derived ICD–10 diagnosis ofOPCRIT-derived ICD–10 diagnosis of

schizophrenia was made in 83% ofschizophrenia was made in 83% of

patients. Probable tardive dyskinesia waspatients. Probable tardive dyskinesia was

found in 43%, parkinsonism in 35% andfound in 43%, parkinsonism in 35% and

akathisia in 15% (Table 1). There wereakathisia in 15% (Table 1). There were

no significant gender differences in theno significant gender differences in the

prevalence of the three movement dis-prevalence of the three movement dis-

orders. The patients who did not take partorders. The patients who did not take part

in the study did not differ from those whoin the study did not differ from those who

did in age, gender distribution or durationdid in age, gender distribution or duration

of illness.of illness.

Factors associated withFactors associated with
extrapyramidal disordersextrapyramidal disorders

In males there were no significant differ-In males there were no significant differ-

ences between those with and withoutences between those with and without

tardive dyskinesia in age, mental statetardive dyskinesia in age, mental state

and smoking status. Male patients withand smoking status. Male patients with

tardive dyskinesia had a significantlytardive dyskinesia had a significantly

longer duration of illness (Table 2). Nolonger duration of illness (Table 2). No

other significant differences in males wereother significant differences in males were

found.found.

In females, patients with tardive dys-In females, patients with tardive dys-

kinesia had significantly higher negativekinesia had significantly higher negative

symptom, general psychopathology andsymptom, general psychopathology and

total scores on the PANSS (Table 2).total scores on the PANSS (Table 2).

Similar significant differences in PANSSSimilar significant differences in PANSS

scores were found between females withscores were found between females with

and without parkinsonism (negativeand without parkinsonism (negative

subscale: mean 20 (s.d.subscale: mean 20 (s.d.¼8.8)8.8) v.v. 12.212.2

(s.d.(s.d.¼5.9);5.9); tt¼4.10, d.f.4.10, d.f.¼61,61, PP¼0.0001;0.0001;

general psychopathology subscale: meangeneral psychopathology subscale: mean

30.5 (s.d.30.5 (s.d.¼9.1)9.1) v.v. 25.7 (s.d.25.7 (s.d.¼6.4);6.4); tt¼2.37,2.37,

d.f.d.f.¼61,61, PP¼0.02; total score: mean 66.20.02; total score: mean 66.2

(s.d.(s.d.¼18.7)18.7) vv. 50.6 (s.d.. 50.6 (s.d.¼14.8);14.8); tt¼3.54,3.54,

d.f.d.f.¼61,61, PP¼0.0008). Female patients with0.0008). Female patients with

akathisia had higher positive symptomakathisia had higher positive symptom

scores (mean 18.5 (s.d.scores (mean 18.5 (s.d.¼6.5)6.5) v.v. 12.612.6

(s.d.(s.d.¼5.9);5.9); tt¼2.8, d.f.2.8, d.f.¼61,61, PP¼0.006).0.006).

More female patients with tardive dys-More female patients with tardive dys-

kinesia had parkinsonism (54%kinesia had parkinsonism (54% vv. 15%,. 15%,

ww22¼8.8,8.8, PP¼0.003) and more had akathisia0.003) and more had akathisia

(33%(33% v.v. 5%,5%, ww22¼6.8,6.8, PP¼0.009).0.009).

The variables that were significantlyThe variables that were significantly

different in female patients with anddifferent in female patients with and

without tardive dyskinesia on univariatewithout tardive dyskinesia on univariate

analysis were re-examined using logisticanalysis were re-examined using logistic

regression. Negative symptoms and akathisiaregression. Negative symptoms and akathisia

remained independently significantlyremained independently significantly

associated with those females who hadassociated with those females who had

tardive dyskinesia (tardive dyskinesia (PP¼0.01,0.01, PP¼0.007,0.007,

respectively).respectively).

MedicationMedication

Patients receiving antipsychotic medicationPatients receiving antipsychotic medication

were grouped into three categories: thosewere grouped into three categories: those

receiving long-acting intramuscular anti-receiving long-acting intramuscular anti-

psychotic drugs with or without other anti-psychotic drugs with or without other anti-

psychotics; those receiving standard oralpsychotics; those receiving standard oral

antipsychotic drugs, including sulpirideantipsychotic drugs, including sulpiride

and thioridazine, with or without oraland thioridazine, with or without oral

atypicals; and those receiving atypical oralatypicals; and those receiving atypical oral

antipsychotic drugs alone (Table 3). Inantipsychotic drugs alone (Table 3). In

males and females separately, and in themales and females separately, and in the

total group, there were no significant differ-total group, there were no significant differ-

ences between any of the medication cate-ences between any of the medication cate-

gories in the number of patients with andgories in the number of patients with and

without tardive dyskinesia, either over thewithout tardive dyskinesia, either over the

past year or at the time of interview (Tablepast year or at the time of interview (Table

3). At the time of interview, 52% of3). At the time of interview, 52% of

patients receiving only atypicals had tardivepatients receiving only atypicals had tardive

dyskinesia.dyskinesia.

The drugs and their doses are recordedThe drugs and their doses are recorded

in Table 4. Numbers of patients receivingin Table 4. Numbers of patients receiving

individual antipsychotic drugs were smallindividual antipsychotic drugs were small

and there were no statistically significantand there were no statistically significant

differences in the doses of the various drugsdifferences in the doses of the various drugs

in those who did and did not have tardivein those who did and did not have tardive

dyskinesia. Within the group receivingdyskinesia. Within the group receiving

intramuscular antipsychotics, no patientintramuscular antipsychotics, no patient

taking zuclopenthixol decanoate hadtaking zuclopenthixol decanoate had

tardive dyskinesia (Fisher’s exact testtardive dyskinesia (Fisher’s exact test

ww22¼6.50; d.f.6.50; d.f.¼1,1, PP¼0.005).0.005).

4 2 34 2 3

Table1Table1 Prevalence of movement disordersPrevalence of movement disorders

MalesMales

((nn¼73)73)

nn (%)(%)

FemalesFemales

((nn¼63)63)

nn (%)(%)

TotalTotal

((nn¼136)136)

nn (%)(%)

Tardive dyskinesiaTardive dyskinesia 34 (47)34 (47) 24 (38)24 (38) 58 (43)58 (43)

ParkinsonismParkinsonism 28 (38)28 (38) 19 (30)19 (30) 47 (35)47 (35)

AkathisiaAkathisia 10 (14)10 (14) 10 (16)10 (16) 20 (15)20 (15)

Table 2Table 2 Patients with and without tardive dyskinesia (TD)Patients with and without tardive dyskinesia (TD)

MalesMales FemalesFemales TotalTotal

WithTDWithTD

((nn¼34)34)

Without TDWithout TD

((nn¼39)39)

WithTDWithTD

((nn¼24)24)

Without TDWithout TD

((nn¼39)39)

WithTDWithTD

((nn¼58)58)

Without TDWithout TD

((nn¼78)78)

Mean age, years (s.d.)Mean age, years (s.d.) 49 (12)49 (12) 43 (15)43 (15) 55 (16)55 (16) 48 (17)48 (17) 52 (14)52 (14) 45 (16)45 (16)

Mean length of illness, years (s.d.)Mean length of illness, years (s.d.) 24 (13)24 (13) 16 (13)*16 (13)* 25 (14)25 (14) 19 (16)19 (16) 24 (14)24 (14) 18 (14)*****18 (14)*****

P-Pos, mean (s.d.)P-Pos, mean (s.d.) 14 (5)14 (5) 14 (6)14 (6) 15 (6)15 (6) 13 (7)13 (7) 14 (5)14 (5) 14 (6)14 (6)

P-Neg, mean (s.d.)P-Neg, mean (s.d.) 17 (5)17 (5) 19 (7)19 (7) 19 (9)19 (9) 12 (5)**12 (5)** 18 (7)18 (7) 15 (7)15 (7)

P-Gen, mean (s.d.)P-Gen, mean (s.d.) 29 (6)29 (6) 31 (8)31 (8) 31 (8)31 (8) 25 (6)***25 (6)*** 30 (7)30 (7) 29 (8)29 (8)

P-Total, mean (s.d.)P-Total, mean (s.d.) 60 (12)60 (12) 64 (16)64 (16) 65 (18)65 (18) 50 (15)****50 (15)**** 62 (15)62 (15) 57 (17)57 (17)

Current smoker (%)Current smoker (%) 30 (88)30 (88) 23 (66)23 (66) 11 (46)11 (46) 20 (52)20 (52) 41 (71)41 (71) 43 (55)43 (55)

P-Pos, score on positive symptom subscale of PANSS; P-Neg, score on negative symptom subscale of PANSS; P-Gen, score on general psychopathology subscale of PANSS; P-Total,P-Pos, score on positive symptom subscale of PANSS; P-Neg, score on negative symptom subscale of PANSS; P-Gen, score on general psychopathology subscale of PANSS; P-Total,
total score on PANSS.total score on PANSS.
**tt¼2.52, d.f.2.52, d.f.¼71,71, PP¼0.01; **0.01; **tt¼4.26, d.f.4.26, d.f.¼61,61, PP¼0.0001; ***0.0001; ***tt¼3.03, d.f.3.03, d.f.¼61,61, PP¼0.004; ****0.004; ****tt¼3.67, d.f.3.67, d.f.¼61,61, PP¼0.0005; *****0.0005; *****tt¼2.70, d.f.2.70, d.f.¼133,133, PP¼0.008.0.008.
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We examined more closely the patientsWe examined more closely the patients

who were receiving atypicals alone (who were receiving atypicals alone (nn¼48).48).

The mean length of time for which the 25The mean length of time for which the 25

who had tardive dyskinesia had beenwho had tardive dyskinesia had been

receiving their current drug was 31 monthsreceiving their current drug was 31 months

(s.d.(s.d.¼26). The reasons for that drug being26). The reasons for that drug being

started were: fresh episode or worseningstarted were: fresh episode or worsening

of psychotic symptoms (of psychotic symptoms (nn¼16, 64%);16, 64%);

unacceptable extrapyramidal side-effectsunacceptable extrapyramidal side-effects

((nn¼3, 12%); other side-effects (3, 12%); other side-effects (nn¼4,4,

16%); not known (16%); not known (nn¼2, 8%). Of the 232, 8%). Of the 23

without tardive dyskinesia, the mean lengthwithout tardive dyskinesia, the mean length

of time on the current drug was not signifi-of time on the current drug was not signifi-

cantly different (mean 23 months, s.d.cantly different (mean 23 months, s.d.¼19).19).

The reasons for starting were: fresh episodeThe reasons for starting were: fresh episode

or worsening of psychotic symptomsor worsening of psychotic symptoms

((nn¼13, 57%); unacceptable extrapyramidal13, 57%); unacceptable extrapyramidal

side-effects (side-effects (nn¼1, 4%); other side-effects1, 4%); other side-effects

((nn¼5, 22%); not known (5, 22%); not known (nn¼4, 17%).4, 17%).

Medication status was also examined inMedication status was also examined in

patients with parkinsonism and akathisiapatients with parkinsonism and akathisia

over the past year and at the time of inter-over the past year and at the time of inter-

view. When males and females wereview. When males and females were

considered separately, no significant dif-considered separately, no significant dif-

ferences between the groups were found.ferences between the groups were found.

However, in the total group parkinsonismHowever, in the total group parkinsonism

was significantly more common in patientswas significantly more common in patients

receiving long-acting intramuscular anti-receiving long-acting intramuscular anti-

psychotic medication (Table 5). Of thosepsychotic medication (Table 5). Of those

receiving atypicals alone, 29% had parkin-receiving atypicals alone, 29% had parkin-

sonism and 18% had akathisia.sonism and 18% had akathisia.

With regard to parkinsonism, weWith regard to parkinsonism, we

examined more closely those patients re-examined more closely those patients re-

ceiving only standard oral antipsychoticceiving only standard oral antipsychotic

medication (medication (nn¼34). Of the 25 patients34). Of the 25 patients

who were receiving sulpiride or thiori-who were receiving sulpiride or thiori-

dazine, 6 (24%) had parkinsonism. Of thedazine, 6 (24%) had parkinsonism. Of the

9 on the other standard antipsychotic medi-9 on the other standard antipsychotic medi-

cation (e.g. trifluoperazine) 6 (67%) hadcation (e.g. trifluoperazine) 6 (67%) had

parkinsonism.parkinsonism.

In a further comparison of patients withIn a further comparison of patients with

and without movement disorders, thereand without movement disorders, there

were no significant differences in thewere no significant differences in the

numbers of patients receiving either anti-numbers of patients receiving either anti-

depressant or antiparkinsonian medicationdepressant or antiparkinsonian medication

at the time of interview or over the previousat the time of interview or over the previous

year.year.

Comparison with previous reviewsComparison with previous reviews

The prevalence of tardive dyskinesia hasThe prevalence of tardive dyskinesia has

been assessed in Nithsdale using the AIMSbeen assessed in Nithsdale using the AIMS

scale on seven occasions, including 1999/scale on seven occasions, including 1999/

2000, since 1981 (Table 6). For each assess-2000, since 1981 (Table 6). For each assess-

ment, all known patients with schizo-ment, all known patients with schizo-

phrenia are identified. Each cohortphrenia are identified. Each cohort

contains patients from the previous cohort,contains patients from the previous cohort,

still alive and living in Nithsdale, and alsostill alive and living in Nithsdale, and also

new patients who have developed the ill-new patients who have developed the ill-

ness for the first time or who have movedness for the first time or who have moved

to the area; some from the previous cohortto the area; some from the previous cohort

will have moved away or died. Thus, thewill have moved away or died. Thus, the

mean age of the patients over the yearsmean age of the patients over the years

remains very similar (Table 6). The pre-remains very similar (Table 6). The pre-

valence of tardive dyskinesia has more thanvalence of tardive dyskinesia has more than

doubled over 20 years (doubled over 20 years (ww22 for linearfor linear

trendtrend¼16.89,16.89, PP550.0001). The prevalence0.0001). The prevalence

of parkinsonism and akathisia, assessed lessof parkinsonism and akathisia, assessed less

often, has remained broadly the sameoften, has remained broadly the same

(Table 6).(Table 6).

Current medication in 1981 and 1999/Current medication in 1981 and 1999/

2000 was examined. Only four drugs2000 was examined. Only four drugs

prescribed in 1981 were prescribed to fiveprescribed in 1981 were prescribed to five

or more patients in 1999/2000, namely:or more patients in 1999/2000, namely:

thioridazine (22 patients in 1981 and 22thioridazine (22 patients in 1981 and 22

in 1991/2000); chlorpromazine (15 and 6in 1991/2000); chlorpromazine (15 and 6

4 244 24

Table 4Table 4 Individual antipsychotic drugsIndividual antipsychotic drugs

DrugDrug nn Patients without tardivePatients without tardive

dyskinesiadyskinesia

Mean (s.d.) dose (mg)Mean (s.d.) dose (mg)44

nn Patients with tardivePatients with tardive

dyskinesiadyskinesia

Mean (s.d.) dose (mg)Mean (s.d.) dose (mg)44

Intramuscular antipsychoticsIntramuscular antipsychotics11

Flupentixol decanoateFlupentixol decanoate 22 18 (18)18 (18) 77 15 (8)15 (8)

Fluphenazine decanoateFluphenazine decanoate 11 3232 44 59 (94)59 (94)

Haloperidol decanoateHaloperidol decanoate 33 17 (7)17 (7) 11 1717

Zuclopenthixol decanoateZuclopenthixol decanoate 77 204 (236)204 (236) ^̂ ^̂

Oral standardsOral standards22

ThioridazineThioridazine 1616 111 (71)111 (71) 55 105 (41)105 (41)

SulpirideSulpiride 88 575 (249)575 (249) 55 640 (167)640 (167)

DroperidolDroperidol 11 1010 33 17 (12)17 (12)

TrifluoperazineTrifluoperazine ^̂ ^̂ 22 15 (7)15 (7)

ChlorpromazineChlorpromazine 33 217 (176)217 (176) 11 150150

HaloperidolHaloperidol 11 11 11 33

FlupentixolFlupentixol 11 11 22 3 (1)3 (1)

Atypicals aloneAtypicals alone33

OlanzapineOlanzapine 88 16 (6)16 (6) 1212 13 (3)13 (3)

RisperidoneRisperidone 33 3 (3)3 (3) 66 6 (2)6 (2)

ClozapineClozapine 66 425 (194)425 (194) 66 546 (232)546 (232)

AmisulprideAmisulpride 55 570 (244)570 (244) ^̂ ^̂

QuetiapineQuetiapine 11 600600 ^̂ ^̂

1. A standard oral also was received by 7 patients, an atypical also by1patient.1. A standard oral also was received by 7 patients, an atypical also by1patient.
2. More than1oral standard was received by 2 patients, 14 patients also received atypicals.2. More than1oral standard was received by 2 patients, 14 patients also received atypicals.
3. Data on dosing wasmissing for1patient with tardive dyskinesia on olanzapinewhowas therefore not included.3. Data on dosing wasmissing for1patient with tardive dyskinesia on olanzapine whowas therefore not included.
4. Daily dose for oral drugs, weekly dose for long-acting intramuscular drugs.4. Daily dose for oral drugs, weekly dose for long-acting intramuscular drugs.

Table 3Table 3 Current antipsychotic medication of thosewith andwithout tardive dyskinesia (TD)Current antipsychotic medication of thosewith and without tardive dyskinesia (TD)11

IntramuscularIntramuscular

medicationmedication

((nn¼25)25)

Standard oralStandard oral

medicationmedication

((nn¼48)48)

Atypical oralAtypical oral

medicationmedication

((nn¼48)48)

Males,Males, nn (%)(%)

WithTDWithTD 10 (40)10 (40) 8 (17)8 (17) 14 (29)14 (29)

Without TDWithout TD 7 (28)7 (28) 16 (33)16 (33) 10 (21)10 (21)

Females,Females, nn (%)(%)

WithTDWithTD 2 (8)2 (8) 10 (21)10 (21) 11 (23)11 (23)

Without TDWithout TD 6 (24)6 (24) 14 (29)14 (29) 13 (27)13 (27)

Total,Total, nn (%)(%)

WithTDWithTD 12 (48)12 (48) 18 (38)18 (38) 25 (52)25 (52)

Without TDWithout TD 13 (52)13 (52) 30 (62)30 (62) 23 (48)23 (48)

1. In 5 patients there was no drug information and10 patients were not receiving antipsychotics.1. In 5 patients there was no drug information and10 patients were not receiving antipsychotics.
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patients, respectively); flupentixol decano-patients, respectively); flupentixol decano-

ate (29 and 9 patients, respectively); andate (29 and 9 patients, respectively); and

fluphenazine decanoate (27 and 5 patients,fluphenazine decanoate (27 and 5 patients,

respectively). For the patients receivingrespectively). For the patients receiving

thioridazine, the mean dose was signi-thioridazine, the mean dose was signi-

ficantly lower in 1999/2000 (97 mgficantly lower in 1999/2000 (97 mg

(s.d.(s.d.¼48)48) v.v. 184 (94);184 (94); tt¼3.88, d.f.3.88, d.f.¼42,42,

PP¼0.0004). There were no differences in0.0004). There were no differences in

the mean doses of the other drugs. Therethe mean doses of the other drugs. There

was no statistically significant differencewas no statistically significant difference

in the numbers of patients in 1981 andin the numbers of patients in 1981 and

1999/2000 receiving more than one anti-1999/2000 receiving more than one anti-

psychotic (21% and 16%, respectively).psychotic (21% and 16%, respectively).

More patients in 1981 were receiving noMore patients in 1981 were receiving no

antipsychotic medication (23/117antipsychotic medication (23/117 v.v. 10/10/

131;131; ww22¼6.74, d.f.6.74, d.f.¼1,1, PP¼0.009).0.009).

In the 1981 cohort, 34 patients compris-In the 1981 cohort, 34 patients compris-

ing 19 males and 16 females, mean age 40ing 19 males and 16 females, mean age 40

years (s.d.years (s.d.¼10), mean duration of illness10), mean duration of illness

14 years (s.d.14 years (s.d.¼9), were still alive and living9), were still alive and living

inin Nithsdale in 1999/2000, and were re-Nithsdale in 1999/2000, and were re-

examined. Of the 34, 23 had been rated onexamined. Of the 34, 23 had been rated on

7 occasions, 9 on 6 occasions, 1 on 57 occasions, 9 on 6 occasions, 1 on 5

occasions and 1 on 4 occasions. Sevenoccasions and 1 on 4 occasions. Seven

patients (21%) had never shown tardivepatients (21%) had never shown tardive

dyskinesiadyskinesia compared with 27 (79%) whocompared with 27 (79%) who

had tardive dyskinesia on at least onehad tardive dyskinesia on at least one

occasion. Of those who had tardive dys-occasion. Of those who had tardive dys-

kinesia on at least one occasion, 7 (26%)kinesia on at least one occasion, 7 (26%)

developed the persistent condition (positivedeveloped the persistent condition (positive

rating on the last three assessments); therating on the last three assessments); the

remaining 20 (74%) had no clear pattern.remaining 20 (74%) had no clear pattern.

No patient had persistent tardive dyskinesiaNo patient had persistent tardive dyskinesia

(positive on three consecutive occasions)(positive on three consecutive occasions)

which remitted.which remitted.

DISCUSSIONDISCUSSION

Methodological strengthsMethodological strengths
and weaknessesand weaknesses

Of the total number of patients identifiedOf the total number of patients identified

by the key informant method, 76% tookby the key informant method, 76% took

part in the study. Those who did not takepart in the study. Those who did not take

part did not differ in age, gender distri-part did not differ in age, gender distri-

bution or duration of illness from thosebution or duration of illness from those

who did. Although not all assessments werewho did. Although not all assessments were

carried out by the same psychiatrist, tardivecarried out by the same psychiatrist, tardive

dyskinesia was rated on each occasion overdyskinesia was rated on each occasion over

the 20 years using the same scale (AIMS)the 20 years using the same scale (AIMS)

and one of us (R.M.) was involved in everyand one of us (R.M.) was involved in every

study and was responsible for training.study and was responsible for training.

Tardive dyskinesiaTardive dyskinesia

We found the prevalence of probable tar-We found the prevalence of probable tar-

dive dyskinesia to be 43%. This is in keepingdive dyskinesia to be 43%. This is in keeping

with a review (Casey, 1995) that reportedwith a review (Casey, 1995) that reported

mild forms of the condition in approxi-mild forms of the condition in approxi-

mately 20% of patients, rising to 50% inmately 20% of patients, rising to 50% in

high-risk groups such as the elderly. Severalhigh-risk groups such as the elderly. Several

risk factors for tardive dyskinesia have beenrisk factors for tardive dyskinesia have been

identified, such as advanced age and dura-identified, such as advanced age and dura-

tion of illness (McCreadie, 1982; Kanetion of illness (McCreadie, 1982; Kane

et alet al, 1992). Conflicting results have been, 1992). Conflicting results have been

found with gender (Yassa & Jeste, 1992)found with gender (Yassa & Jeste, 1992)

and smoking (Kelly & McCreadie, 1999).and smoking (Kelly & McCreadie, 1999).

The only risk factor in our study signifi-The only risk factor in our study signifi-

cantly associated with tardive dyskinesiacantly associated with tardive dyskinesia

was longer duration of illness in malewas longer duration of illness in male

patients. The association of tardive dys-patients. The association of tardive dys-

kinesia with negative symptoms has beenkinesia with negative symptoms has been

reported elsewhere (Liddlereported elsewhere (Liddle et alet al, 1993). In, 1993). In

our study, female patients with tardive dys-our study, female patients with tardive dys-

kinesia were likely to have more negativekinesia were likely to have more negative

symptoms and general psychopathology.symptoms and general psychopathology.

The finding with regard to negativeThe finding with regard to negative

symptoms remained independently signi-symptoms remained independently signi-

ficant on logistic regression. In females,ficant on logistic regression. In females,

parkinsonism and akathisia were associatedparkinsonism and akathisia were associated

with tardive dyskinesia, but followingwith tardive dyskinesia, but following

logistic regression only akathisia remainedlogistic regression only akathisia remained

independently significantly associated. Weindependently significantly associated. We

can only speculate why akathisia is asso-can only speculate why akathisia is asso-

ciated with tardive dyskinesia in femalesciated with tardive dyskinesia in females

but not in males. The influence of oestrogenbut not in males. The influence of oestrogen

on movement disorders is complex. It hason movement disorders is complex. It has

been suggested that females experience abeen suggested that females experience a

higher frequency of akathisia, possiblyhigher frequency of akathisia, possibly

because of the additive effects of oestrogenbecause of the additive effects of oestrogen

and antipsychotics on dopamine blockade.and antipsychotics on dopamine blockade.

Also, oestrogen decline in postmenopausalAlso, oestrogen decline in postmenopausal

women may precipitate tardive dyskinesiawomen may precipitate tardive dyskinesia

by relieving dopamine blockade, as mayby relieving dopamine blockade, as may

withdrawal of antipsychotic medicationwithdrawal of antipsychotic medication

(Leung & Chue, 2000). So, the presence(Leung & Chue, 2000). So, the presence

of oestrogen in the young and lack of it inof oestrogen in the young and lack of it in

the old may be responsible for the asso-the old may be responsible for the asso-

ciation of akathisia with tardive dyskinesiaciation of akathisia with tardive dyskinesia

in women.in women.

Parkinsonism and akathisiaParkinsonism and akathisia

Drug-induced parkinsonism occursDrug-induced parkinsonism occurs

especially during the initial period of anti-especially during the initial period of anti-

psychotic medication exposure (Casey,psychotic medication exposure (Casey,

1995). Prevalence rates of 20% (Modestin1995). Prevalence rates of 20% (Modestin

et alet al, 2000) and 36% (van Harten, 2000) and 36% (van Harten et alet al,,

1996) have been reported. This range is1996) have been reported. This range is

in keeping with our study, where thein keeping with our study, where the

prevalence was 35%.prevalence was 35%.

The prevalence of akathisia, one of theThe prevalence of akathisia, one of the

most intolerable extrapyramidal side-effectsmost intolerable extrapyramidal side-effects

which often leads to non-compliance, haswhich often leads to non-compliance, has

4 2 54 2 5

Table 6Table 6 Prevalence of movement disorders across 20 yearsPrevalence of movement disorders across 20 years

YearYear TotalTotal nn Mean age (years)Mean age (years) TD (%)TD (%) Parkinsonism (%)Parkinsonism (%) Akathisia (%)Akathisia (%)

19811981 117117 4848 2020 3131 ^̂11

19821982 122122 ^̂11 2727 ^̂11 ^̂11

19841984 130130 ^̂11 3030 ^̂11 ^̂11

19891989 146146 5050 2929 2727 1818

19931993 128128 46 (median)46 (median) 3434 ^̂11 ^̂11

19961996 100100 57 (females)57 (females)

47 (males)47 (males)

4141 ^̂11 ^̂11

20002000 136136 4848 4343 3535 1515

TD, tardive dyskinesia.TD, tardive dyskinesia.
1. Not assessed that year.1. Not assessed that year.

Table 5Table 5 Currentmedication of thosewith and without parkinsonismCurrentmedication of thosewith andwithout parkinsonism

IntramuscularIntramuscular

medication (medication (nn¼25)25)

Standard oralStandard oral

medication (medication (nn¼48)48)

Atypical oralAtypical oral

medication (medication (nn¼48)48)

Males,Males, nn (%)(%)

With parkinsonismWith parkinsonism 11 (44)11 (44) 7 (15)7 (15) 6 (13)6 (13)

Without parkinsonismWithout parkinsonism 6 (24)6 (24) 17 (35)17 (35) 18 (38)18 (38)

Females,Females, nn (%)(%)

With parkinsonismWith parkinsonism 4 (16)4 (16) 6 (13)6 (13) 8 (17)8 (17)

Without parkinsonismWithout parkinsonism 4 (16)4 (16) 18 (38)18 (38) 16 (33)16 (33)

Total,Total, nn (%)(%)11

With parkinsonismWith parkinsonism 15 (60)15 (60) 13 (27)13 (27) 14 (29)14 (29)

Without parkinsonismWithout parkinsonism 10 (40)10 (40) 35 (73)35 (73) 34 (71)34 (71)

1. Chi-squared test:1. Chi-squared test: ww22¼8.9, d.f.8.9, d.f.¼2,2, PP¼0.01.0.01.
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been reported as 11% (Modestinbeen reported as 11% (Modestin et alet al,,

2000), much the same as our finding of2000), much the same as our finding of

15%.15%.

MedicationMedication

There was no difference in the prevalence ofThere was no difference in the prevalence of

tardive dyskinesia in the three medicationtardive dyskinesia in the three medication

categories; the condition was present incategories; the condition was present in

52% of patients currently receiving52% of patients currently receiving

atypicals only. There are several possibleatypicals only. There are several possible

reasons for the findings in the present study.reasons for the findings in the present study.

Tardive dyskinesia secondary to standardTardive dyskinesia secondary to standard

antipsychotics may persist even when suchantipsychotics may persist even when such

drugs are discontinued; the patients withdrugs are discontinued; the patients with

tardive dyskinesia may have been preferent-tardive dyskinesia may have been preferent-

ially switched to atypicals; withdrawal dys-ially switched to atypicals; withdrawal dys-

kinesia may develop after discontinuationkinesia may develop after discontinuation

of standard antipsychotics; and someof standard antipsychotics; and some

patients have spontaneous rather thanpatients have spontaneous rather than

tardive dyskinesia. With regard to thetardive dyskinesia. With regard to the

preferential switch to atypicals, tardivepreferential switch to atypicals, tardive

dyskinesia was the reason for the changedyskinesia was the reason for the change

in only 8% of the 48 patients receivingin only 8% of the 48 patients receiving

atypicals.atypicals.

We must emphasise that our study isWe must emphasise that our study is

one of prevalence, not incidence. The onlyone of prevalence, not incidence. The only

satisfactory way to assess the incidence ofsatisfactory way to assess the incidence of

tardive dyskinesia produced by differenttardive dyskinesia produced by different

drugs is to follow prospectively patientsdrugs is to follow prospectively patients

suffering their first episode of illness andsuffering their first episode of illness and

treated with a single drug.treated with a single drug.

A recent review has shown that extra-A recent review has shown that extra-

pyramidal symptoms, including parkin-pyramidal symptoms, including parkin-

sonism, are less common with atypicalsonism, are less common with atypical

antipsychotic medication than withantipsychotic medication than with

standard antipsychotics (Geddesstandard antipsychotics (Geddes et alet al,,

2000). In our study, parkinsonism was2000). In our study, parkinsonism was

certainly less common than in thosecertainly less common than in those

receiving long-acting intramuscular anti-receiving long-acting intramuscular anti-

psychotics; yet the prevalence in thosepsychotics; yet the prevalence in those

receiving atypicals was 29%. This is notreceiving atypicals was 29%. This is not

because patients had recently been switchedbecause patients had recently been switched

to atypicals and were still experiencing con-to atypicals and were still experiencing con-

tinuing side-effects produced by standardtinuing side-effects produced by standard

antipsychotics: the mean length of timeantipsychotics: the mean length of time

patients had been receiving atypicals waspatients had been receiving atypicals was

27 months. The prevalence of parkinsonism27 months. The prevalence of parkinsonism

was similar in those receiving oral stan-was similar in those receiving oral stan-

dards (27%) and atypicals (29%). How-dards (27%) and atypicals (29%). How-

ever, 74% of patients on oral standardsever, 74% of patients on oral standards

were receiving either thioridazine orwere receiving either thioridazine or

sulpiride, two drugs which may be ‘oldersulpiride, two drugs which may be ‘older

atypicals’; Baldessarini (1980) wroteatypicals’; Baldessarini (1980) wrote

more than 20 years ago that sulpiride andmore than 20 years ago that sulpiride and

thioridazine ‘are at least partial exceptionsthioridazine ‘are at least partial exceptions

to the formerly almost inevitable associa-to the formerly almost inevitable associa-

tion of neurotoxic with antipsychotiction of neurotoxic with antipsychotic

effects’.effects’.

Movement disorders acrossMovement disorders across
20 years20 years

The prevalence of tardive dyskinesia hasThe prevalence of tardive dyskinesia has

doubled over the past 20 years. There aredoubled over the past 20 years. There are

several possible reasons: more patientsseveral possible reasons: more patients

may be receiving medication; doses maymay be receiving medication; doses may

be higher; early intervention may meanbe higher; early intervention may mean

patients are starting medication at anpatients are starting medication at an

earlier age and have been taking drugsearlier age and have been taking drugs

longer; and, because more patients are inlonger; and, because more patients are in

the community, drug holidays are morethe community, drug holidays are more

likely (van Hartenlikely (van Harten et alet al, 1998). With regard, 1998). With regard

to the first possibility, more patients indeedto the first possibility, more patients indeed

were receiving medication in 1999/2000were receiving medication in 1999/2000

than in 1981. This is probably the resultthan in 1981. This is probably the result

of more assertive community outreach.of more assertive community outreach.

With regard to the second possibility, onlyWith regard to the second possibility, only

four drugs were prescribed to substantialfour drugs were prescribed to substantial

numbers of patients in both 1981 andnumbers of patients in both 1981 and

1999/2000; the mean dose of one of them,1999/2000; the mean dose of one of them,

thioridazine, was in fact lower in 1999/thioridazine, was in fact lower in 1999/

2000.2000.

Of the 34 patients followed for 20Of the 34 patients followed for 20

years, 79% had tardive dyskinesia on atyears, 79% had tardive dyskinesia on at

least one occasion. This suggests that inleast one occasion. This suggests that in

almost all patients with chronic illness, dys-almost all patients with chronic illness, dys-

kinesia is an inevitable occurrence. We cankinesia is an inevitable occurrence. We can

only speculate how much of this dyskinesiaonly speculate how much of this dyskinesia

is drug-related and how much spontaneous.is drug-related and how much spontaneous.

A recent review (Fenton, 2000) has sug-A recent review (Fenton, 2000) has sug-

gested that 40% of those aged 60 years orgested that 40% of those aged 60 years or

over have spontaneous dyskinesia.over have spontaneous dyskinesia.

Although numbers are small, our resultsAlthough numbers are small, our results

suggest there may be two types of dys-suggest there may be two types of dys-

kinesia: a milder form which fluctuateskinesia: a milder form which fluctuates

over time (the majority) and a more severeover time (the majority) and a more severe

form which persists once it develops (theform which persists once it develops (the

minority). It has long been known thatminority). It has long been known that

milder forms of tardive dyskinesia maymilder forms of tardive dyskinesia may

show temporal fluctuations (Bergenshow temporal fluctuations (Bergen et alet al,,

1989).1989).

Although the number of assessmentsAlthough the number of assessments

were fewer, our results suggest that the pre-were fewer, our results suggest that the pre-

valences of parkinsonism and akathisiavalences of parkinsonism and akathisia

have changed little. If some of the reasoninghave changed little. If some of the reasoning

as to why tardive dyskinesia is increasing isas to why tardive dyskinesia is increasing is

correct, then it might be expected that thecorrect, then it might be expected that the

prevalence of parkinsonism would also rise.prevalence of parkinsonism would also rise.

However, the switch from long-actingHowever, the switch from long-acting

intramuscular antipsychotics and ‘old’intramuscular antipsychotics and ‘old’

standards to atypicals may be having astandards to atypicals may be having a

protective effect.protective effect.

We conclude that tardive dyskinesiaWe conclude that tardive dyskinesia

and parkinsonism remain major problemsand parkinsonism remain major problems

despite the introduction of atypicaldespite the introduction of atypical

4 2 64 2 6

CLINICAL IMPLICATIONSCLINICAL IMPLICATIONS

&& Tardive dyskinesia remains a common problem; its prevalence is increasing.Tardive dyskinesia remains a common problem; its prevalence is increasing.

&& Over 20 years, most patients have had tardive dyskinesia on at least one occasion.Over 20 years, most patients have had tardive dyskinesia on at least one occasion.

&& A third of patients receiving only atypicals have parkinsonism.A third of patients receiving only atypicals have parkinsonism.

LIMITATIONSLIMITATIONS

&& This study has not examined patients who have only ever received atypicalThis study has not examined patients who have only ever received atypical
antipsychotics.antipsychotics.

&& The number of patients receiving individual antipsychotic drugs is small.The number of patients receiving individual antipsychotic drugs is small.

&& Only a small number of patients in the original cohort were examined 20 yearsOnly a small number of patients in the original cohort were examined 20 years
later.later.
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antipsychotic medication 10 years ago.antipsychotic medication 10 years ago.

Further prospective studies are required toFurther prospective studies are required to

determine whether or not the use of atypi-determine whether or not the use of atypi-

cals will impact on the prevalences of thesecals will impact on the prevalences of these

movement disorders.movement disorders.
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