
BackgroundBackground Wehave suggestedWehave suggested

recently thattheremaybe a subgroup ofrecently thattheremaybe a subgroup of

schizophrenia, namely schizophreniawithschizophrenia, namely schizophreniawith

dyskinesia and striatalpathology.Mightdyskinesia and striatalpathology.Might

movementdisordersbemore commoninmovementdisordersbemore commonin

relatives of thosewith schizophrenia andrelatives ofthosewith schizophrenia and

dyskinesia than inrelatives ofthosedyskinesia than inrelatives ofthose

withoutdyskinesia?withoutdyskinesia?

AimsAims To determine the prevalence ofTo determine the prevalence of

abnormalmovements in first-degreeabnormalmovements in first-degree

relativesofpeoplewith schizophreniawhorelativesofpeoplewith schizophreniawho

themselves do ordo nothave abnormalthemselves do ordo nothave abnormal

movements.movements.

MethodMethod Chronically ill, never-treatedChronically ill, never-treated

peoplewith schizophrenia in south Indiapeoplewith schizophrenia in south India

((nn¼70) and their first-degree relatives70) and their first-degree relatives

((nn¼181) were examined fordyskinesia181) were examined fordyskinesia

using the Abnormal Involuntaryusing the Abnormal Involuntary

Movements Scale (AIMS) and forMovements Scale (AIMS) and for

parkinsonismby the Simpson and Angusparkinsonismby the Simpson and Angus

scale.scale.

ResultsResults Of allrelatives, 25 (14%) hadOf allrelatives, 25 (14%) had

dyskineticmovements in at leastone bodydyskineticmovements in at leastone body

area and 6 (3%) hadparkinsonism.Siblingsarea and 6 (3%) hadparkinsonism.Siblings

of peoplewith schizophrenia andof peoplewith schizophrenia and

dyskinesia, comparedwith siblings ofdyskinesia, comparedwith siblings of

peoplewithoutdyskinesia, had a higherpeoplewithoutdyskinesia, had a higher

total AIMS score andmore hadmildtotal AIMS score andmorehadmild

dyskineticmovements in at leastone areadyskineticmovements in at leastone area

(5/15(5/15 vv. 3/34,. 3/34, PP¼0.04).Therewereno0.04).Therewere no

between-group differences inbetween-group differences in

parkinsonism.parkinsonism.

ConclusionsConclusions Dyskinesia butnotDyskinesia but not

parkinsonismismorecommoninsiblingsofparkinsonismismorecommoninsiblingsof

peoplewith schizophreniawho have thepeoplewith schizophreniawho have the

correspondingmovementdisorder.correspondingmovementdisorder.
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In recent years we have shown in southIn recent years we have shown in south

India that spontaneous dyskinesia isIndia that spontaneous dyskinesia is

common in chronically ill, community-common in chronically ill, community-

dwelling, never-treated people with schizo-dwelling, never-treated people with schizo-

phrenia (McCreadiephrenia (McCreadie et alet al, 1996, 1997). As, 1996, 1997). As

a result of magnetic resonance imaginga result of magnetic resonance imaging

(MRI) findings (McCreadie(MRI) findings (McCreadie et alet al, 2002, 2002aa))

we have suggested recently that there maywe have suggested recently that there may

be a subgroup of schizophrenia, namelybe a subgroup of schizophrenia, namely

schizophrenia with dyskinesia and striatalschizophrenia with dyskinesia and striatal

pathology. We have now moved on topathology. We have now moved on to

examine the first-degree relatives of ourexamine the first-degree relatives of our

patients. If there is indeed a subgroup ofpatients. If there is indeed a subgroup of

schizophrenia, might movement disordersschizophrenia, might movement disorders

be more common in first-degree relativesbe more common in first-degree relatives

of people with schizophrenia and dys-of people with schizophrenia and dys-

kinesia than in first-degree relatives ofkinesia than in first-degree relatives of

those with schizophrenia and no dys-those with schizophrenia and no dys-

kinesia? We have examined this questionkinesia? We have examined this question

in the present study and also examinedin the present study and also examined

the prevalence of parkinsonism. It has beenthe prevalence of parkinsonism. It has been

suggested already that schizotypal traitssuggested already that schizotypal traits

(Silverman(Silverman et alet al, 1993) and neurological, 1993) and neurological

signs (Kinneysigns (Kinney et alet al, 1986; Ismail, 1986; Ismail et alet al,,

1998) may be more common in first-degree1998) may be more common in first-degree

relatives.relatives.

METHODMETHOD

BackgroundBackground

The study was carried out in and aroundThe study was carried out in and around

the village of Thiropuror 40 km south ofthe village of Thiropuror 40 km south of

Chennai (Madras) in south India. HereChennai (Madras) in south India. Here

there is an outreach centre run by SCARFthere is an outreach centre run by SCARF

(Schizophrenia Research Foundation,(Schizophrenia Research Foundation,

Chennai, India), a non-governmentalChennai, India), a non-governmental

organisation specialising in research andorganisation specialising in research and

community care of people with schizo-community care of people with schizo-

phrenia. Community mental health work-phrenia. Community mental health work-

ers, trained to recognise major mentalers, trained to recognise major mental

illness, bring to the centre individuals fromillness, bring to the centre individuals from

villages within a 20 km radius for assess-villages within a 20 km radius for assess-

ment and treatment.ment and treatment.

SubjectsSubjects

First-degree relatives of people with schizo-First-degree relatives of people with schizo-

phrenia were recruited in two ways. First,phrenia were recruited in two ways. First,

we had already identified and examinedwe had already identified and examined

never-treated people with schizophrenianever-treated people with schizophrenia

from previous studies in 1997 (McCreadiefrom previous studies in 1997 (McCreadie

et alet al, 2002, 2002aa) and 2000 (McCreadie) and 2000 (McCreadie et alet al,,

20022002bb). In August 2001 their first-degree). In August 2001 their first-degree

relatives were identified in the villages andrelatives were identified in the villages and

examined in their homes. Second, also inexamined in their homes. Second, also in

August 2001, we recruited from the villagesAugust 2001, we recruited from the villages

newly identified people with schizophrenianewly identified people with schizophrenia

and their first-degree relatives, specificallyand their first-degree relatives, specifically

for this study.for this study.

As before, people with schizophreniaAs before, people with schizophrenia

were recruited if they fulfilled the DSM–were recruited if they fulfilled the DSM–

IV criteria for schizophrenia (AmericanIV criteria for schizophrenia (American

Psychiatric Association, 1994) and hadPsychiatric Association, 1994) and had

never received antipsychotic medication.never received antipsychotic medication.

The diagnosis was made through mentalThe diagnosis was made through mental

state assessment, using the Positive andstate assessment, using the Positive and

Negative Syndrome Scale (PANSS) forNegative Syndrome Scale (PANSS) for

schizophrenia (Kayschizophrenia (Kay et alet al, 1987), and a, 1987), and a

history was obtained from those withhistory was obtained from those with

schizophrenia and their relatives. Theschizophrenia and their relatives. The

diagnosis was made by one of threediagnosis was made by one of three

psychiatrists (R.T., R.P. or T.N.S.), allpsychiatrists (R.T., R.P. or T.N.S.), all

of whom had a postgraduate qualificationof whom had a postgraduate qualification

in psychiatry and had been practisingin psychiatry and had been practising

clinicians for more than 15 years. Peopleclinicians for more than 15 years. People

with schizophrenia were excluded ifwith schizophrenia were excluded if

there was a history of seizures. Nonethere was a history of seizures. None

ofof the people with schizophrenia wasthe people with schizophrenia was

mismisusing street drugs and none had everusing street drugs and none had ever

received psychotropic medication. Anal-received psychotropic medication. Anal-

gesics and antipyretics were taken asgesics and antipyretics were taken as

needed.needed.

None of the relatives included had aNone of the relatives included had a

history of schizophrenia, any psychotic ill-history of schizophrenia, any psychotic ill-

ness, seizures or brain injury. Also, noneness, seizures or brain injury. Also, none

had ever taken psychotropic medication orhad ever taken psychotropic medication or

abused alcohol or drugs. Those includedabused alcohol or drugs. Those included

were parents, siblings and children agedwere parents, siblings and children aged

18 years and over.18 years and over.

The study was approved by the ethicalThe study was approved by the ethical

review board at SCARF. Written consentreview board at SCARF. Written consent

was inappropriate because almost all sub-was inappropriate because almost all sub-

jects were illiterate. All people with schizo-jects were illiterate. All people with schizo-

phrenia and their relatives gave informedphrenia and their relatives gave informed

consent, witnessed by a SCARF staff mem-consent, witnessed by a SCARF staff mem-

ber. Oral consent was recorded in the caseber. Oral consent was recorded in the case

record of the person with schizophrenia.record of the person with schizophrenia.

AssessmentAssessment

Relatives and newly identified people withRelatives and newly identified people with

schizophrenia (see above) were assessedschizophrenia (see above) were assessed

for the presence of dyskinesia using thefor the presence of dyskinesia using the

Abnormal Involuntary Movements ScaleAbnormal Involuntary Movements Scale

(AIMS; US Department of Health, Edu-(AIMS; US Department of Health, Edu-

cation and Welfare, 1976). This assessescation and Welfare, 1976). This assesses

movements in seven areas of the body andmovements in seven areas of the body and

in each area movements are assessed on ain each area movements are assessed on a
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five-point scale ranging from 0 (absent) to 4five-point scale ranging from 0 (absent) to 4

(severe). A total score (AIMS 1–7) can also(severe). A total score (AIMS 1–7) can also

be obtained. Probable dyskinesia is said tobe obtained. Probable dyskinesia is said to

be present if movements are rated as ‘mild’be present if movements are rated as ‘mild’

((¼2) in at least two areas, or ‘moderate’2) in at least two areas, or ‘moderate’

((¼3) in at least one area (Schooler & Kane,3) in at least one area (Schooler & Kane,

1982). In addition to dyskinesia, parkin-1982). In addition to dyskinesia, parkin-

sonism was assessed using the Simpsonsonism was assessed using the Simpson

and Angus scale (Simpson & Angus,and Angus scale (Simpson & Angus,

1970). This assesses ten areas and in each1970). This assesses ten areas and in each

area the score ranges from 0 (absent) to 4area the score ranges from 0 (absent) to 4

(severe). A total score also can be obtained(severe). A total score also can be obtained

(PARK 1–10). Parkinsonism is said to be(PARK 1–10). Parkinsonism is said to be

present if the mean score ispresent if the mean score is 440.3 (Simpson0.3 (Simpson

& Angus, 1970).& Angus, 1970).

The following information aboutThe following information about

people with schizophrenia was also knownpeople with schizophrenia was also known

or recorded: gender, age and length of ill-or recorded: gender, age and length of ill-

ness (as estimated from first appearance ofness (as estimated from first appearance of

positive psychotic symptoms). In the casepositive psychotic symptoms). In the case

of relatives, in addition to gender, age, re-of relatives, in addition to gender, age, re-

lationship to the person with schizophrenia,lationship to the person with schizophrenia,

and the use of alcohol and/or tobacco wasand the use of alcohol and/or tobacco was

recorded – two factors that may berecorded – two factors that may be

associated with dyskinesia in the generalassociated with dyskinesia in the general

population (Nilssonpopulation (Nilsson et alet al, 1997)., 1997).

BlindnessBlindness

All assessments of dyskinesia and parkin-All assessments of dyskinesia and parkin-

sonism were made by one psychiatristsonism were made by one psychiatrist

(R.G.McC.). With regard to the relatives(R.G.McC.). With regard to the relatives

and people with schizophrenia who hadand people with schizophrenia who had

been identified in the previous studiesbeen identified in the previous studies

(McCreadie(McCreadie et alet al, 2002, 2002aa,,bb), he was com-), he was com-

pletely blind as to which relative was relatedpletely blind as to which relative was related

to which person with schizophrenia. Withto which person with schizophrenia. With

regard to relatives of newly identifiedregard to relatives of newly identified

people with schizophrenia specifically re-people with schizophrenia specifically re-

cruited for the present study, there werecruited for the present study, there were

two groups: for those who lived in the sametwo groups: for those who lived in the same

house as the person with schizophrenia, hehouse as the person with schizophrenia, he

always rated the relatives before the personalways rated the relatives before the person

with schizophrenia; for those who lived in awith schizophrenia; for those who lived in a

different place to the person with schizo-different place to the person with schizo-

phrenia, he was blind as to who was relatedphrenia, he was blind as to who was related

to whom.to whom.

Statistical analysisStatistical analysis

We made anWe made an a prioria priori decision to report thedecision to report the

following results in relatives: the medianfollowing results in relatives: the median

AIMS 1–7 score, the proportion with atAIMS 1–7 score, the proportion with at

least ‘mild’ movements in at least one area,least ‘mild’ movements in at least one area,

the proportion with probable dyskinesiathe proportion with probable dyskinesia

(Schooler & Kane, 1982), the median(Schooler & Kane, 1982), the median

PARK 1–10 score, the proportion with aPARK 1–10 score, the proportion with a

score of at least 2 in at least one area andscore of at least 2 in at least one area and

the proportion with parkinsonism (Simpsonthe proportion with parkinsonism (Simpson

& Angus, 1970).& Angus, 1970).

It was originally agreed that we wouldIt was originally agreed that we would

compare the prevalence of movement dis-compare the prevalence of movement dis-

orders in all relatives of people withorders in all relatives of people with

schizophrenia with and without probableschizophrenia with and without probable

dyskinesia and with and without parkin-dyskinesia and with and without parkin-

sonism. However, during our collation ofsonism. However, during our collation of

results an authoritative report of the prev-results an authoritative report of the prev-

alence of neurological signs in siblings ofalence of neurological signs in siblings of

people with schizophrenia was publishedpeople with schizophrenia was published

(Egan(Egan et alet al, 2001), which stated that in, 2001), which stated that in

order to avoid inflating the degrees oforder to avoid inflating the degrees of

freedom, only one selected sibling per fa-freedom, only one selected sibling per fa-

mily was used for group comparisons. Also,mily was used for group comparisons. Also,

if only one sibling was used, each patientif only one sibling was used, each patient

would make the same contribution to thewould make the same contribution to the

results. Thus, in the interests of trans-results. Thus, in the interests of trans-

parency, we report an analysis of the com-parency, we report an analysis of the com-

parison between siblings but also makeparison between siblings but also make

reference to an analysis of all relatives.reference to an analysis of all relatives.

Differences between groups were mea-Differences between groups were mea-

sured bysured by ww22, Fisher’s exact, Mann–Whitney, Fisher’s exact, Mann–Whitney

andand tt-tests, as appropriate. Multivariate-tests, as appropriate. Multivariate

analysis explored the significance of pre-analysis explored the significance of pre-

dictor variables. Two-sided significancedictor variables. Two-sided significance

tests were used.tests were used.

RESULTSRESULTS

We recruited 181 relatives of 70 peopleWe recruited 181 relatives of 70 people

with schizophrenia. Those with schizo-with schizophrenia. Those with schizo-

phrenia and probable dyskinesia (phrenia and probable dyskinesia (nn¼23)23)

were significantly older than those withoutwere significantly older than those without

dyskinesia (dyskinesia (nn¼47) (Table 1). Nineteen47) (Table 1). Nineteen

people with schizophrenia (27%) hadpeople with schizophrenia (27%) had

parkinsonism and six (3%) had mild move-parkinsonism and six (3%) had mild move-

ments in at least one area.ments in at least one area.

Comparison of siblingsComparison of siblings

DyskinesiaDyskinesia

One sibling, the nearest in age to the personOne sibling, the nearest in age to the person

with schizophrenia, was identified for eachwith schizophrenia, was identified for each

person with schizophrenia (49 siblings inperson with schizophrenia (49 siblings in

total; 21 people with schizophrenia hadtotal; 21 people with schizophrenia had

no siblings). When siblings of people withno siblings). When siblings of people with

schizophrenia and dyskinesia were com-schizophrenia and dyskinesia were com-

pared with siblings of those with schizo-pared with siblings of those with schizo-

phrenia but no dyskinesia there were nophrenia but no dyskinesia there were no

significant differences in gender distri-significant differences in gender distri-

bution (Table 2) or proportions smokingbution (Table 2) or proportions smoking

or drinking alcohol. Siblings of people withor drinking alcohol. Siblings of people with

schizophrenia and dyskinesia were signifi-schizophrenia and dyskinesia were signifi-

cantly older, had a higher total AIMS 1–7cantly older, had a higher total AIMS 1–7

score and more had mild movements in atscore and more had mild movements in at

least one area (Table 2 and Fig. 1). Twoleast one area (Table 2 and Fig. 1). Two

of the four siblings with probable dyskin-of the four siblings with probable dyskin-

esia were siblings of people with schizo-esia were siblings of people with schizo-

phrenia and probable dyskinesia.phrenia and probable dyskinesia.

Multiple linear regression was used toMultiple linear regression was used to

examine the simultaneous effect of two pre-examine the simultaneous effect of two pre-

dictor variables – sibling age and dyskine-dictor variables – sibling age and dyskine-

sia status – of people with schizophreniasia status – of people with schizophrenia

on a dependent variable – the sibling totalon a dependent variable – the sibling total

AIMS 1–7 score. The dyskinesia status ofAIMS 1–7 score. The dyskinesia status of

people with schizophrenia remained inde-people with schizophrenia remained inde-

pendently significantly associated with thependently significantly associated with the

sibling total AIMS 1–7 score (sibling total AIMS 1–7 score (PP¼0.02).0.02).

Logistic regression was used to examineLogistic regression was used to examine

the effect of the same two predictor vari-the effect of the same two predictor vari-

ables on the presence of mild movementsables on the presence of mild movements

in at least one area (the dependent vari-in at least one area (the dependent vari-

able). The dyskinesia status of people withable). The dyskinesia status of people with

schizophrenia remained independently sig-schizophrenia remained independently sig-

nificantly associated with the presence ofnificantly associated with the presence of

mild symptoms in at least one area inmild symptoms in at least one area in

siblings (siblings (PP¼0.05).0.05).

ParkinsonismParkinsonism

When siblings of those with schizophreniaWhen siblings of those with schizophrenia

and parkinsonism were compared with sib-and parkinsonism were compared with sib-

lings of those with schizophrenia but nolings of those with schizophrenia but no

parkinsonism (14 and 35, respectively)parkinsonism (14 and 35, respectively)

there were no significant differences in gen-there were no significant differences in gen-

der distribution, age, proportions smokingder distribution, age, proportions smoking
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Table1Table1 Demographic and clinical data for patients with schizophrenia, with and without dyskinesiaDemographic and clinical data for patients with schizophrenia, with and without dyskinesia

Patients with dyskinesiaPatients with dyskinesia

((nn¼23)23)

Patients without dyskinesiaPatients without dyskinesia

((nn¼47)47)

TotalTotal

((nn¼70)70)

Gender,Gender, nn (%)(%)

MaleMale 8 (35%)8 (35%) 15 (32%)15 (32%) 23 (33%)23 (33%)

FemaleFemale 15 (65%)15 (65%) 32 (68%)32 (68%) 47 (67%)47 (67%)

Age, yearsAge, years

Mean (s.d.)Mean (s.d.) 59 (13)59 (13)11 51 (13)51 (13) 54 (13)54 (13)

RangeRange 30^7530^75 22^7522^75 22^7522^75

Length of illness, yearsLength of illness, years

Mean (s.d.)Mean (s.d.) 16 (10)16 (10) 11 (9)11 (9) 13 (9)13 (9)

RangeRange 2^452^45 1^401^40 1^451^45

1.1. tt-test:-test: tt¼2.67, d.f.2.67, d.f.¼68,68, PP¼0.01.0.01.
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or drinking alcohol, median parkinsonismor drinking alcohol, median parkinsonism

score, proportions with a score of at leastscore, proportions with a score of at least

2 in one area and proportions with2 in one area and proportions with

parkinsonism.parkinsonism.

All relativesAll relatives

Twenty-five relatives (14%) had mildTwenty-five relatives (14%) had mild

dyskinetic movements in at least one bodydyskinetic movements in at least one body

area and six (3%) had parkinsonism. Asarea and six (3%) had parkinsonism. As

with the siblings, differences between allwith the siblings, differences between all

relatives of people with schizophrenia withrelatives of people with schizophrenia with

and without dyskinesia and with and with-and without dyskinesia and with and with-

out parkinsonism were examined. Theout parkinsonism were examined. The

statistically significant differences were thestatistically significant differences were the

same as with the siblings but with thesame as with the siblings but with the

following exception: there was no differ-following exception: there was no differ-

ence in the age of relatives of those withence in the age of relatives of those with

schizophrenia with and without dyskinesia.schizophrenia with and without dyskinesia.

DISCUSSIONDISCUSSION

Methodological strengthsMethodological strengths

Some of the methodological issues in thisSome of the methodological issues in this

study are similar to those of our previousstudy are similar to those of our previous

studies and have been discussed beforestudies and have been discussed before

(McCreadie(McCreadie et alet al, 2002, 2002aa). Briefly, we are). Briefly, we are

confident that those with schizophrenia,confident that those with schizophrenia,

although ill for many years, and their rela-although ill for many years, and their rela-

tives had not been exposed to antipsychotictives had not been exposed to antipsychotic

medication. The SCARF team has beenmedication. The SCARF team has been

working in the Thiropuror area for moreworking in the Thiropuror area for more

than 6 years and the health workers drawnthan 6 years and the health workers drawn

from the villages know the families well,from the villages know the families well,

especially details about health conditionsespecially details about health conditions

and treatment. Patients reviewed by SCARFand treatment. Patients reviewed by SCARF

members and diagnosed with schizophreniamembers and diagnosed with schizophrenia

are offered antipsychotic medication, butare offered antipsychotic medication, but

many refuse. There are no mental healthmany refuse. There are no mental health

services in this region except for the out-services in this region except for the out-

reach programme of SCARF. Antipsycho-reach programme of SCARF. Antipsycho-

tics are not available in any of the localtics are not available in any of the local

stores; therefore it is improbable that anystores; therefore it is improbable that any

of those with schizophrenia and their rela-of those with schizophrenia and their rela-

tives would have received any antipsychotictives would have received any antipsychotic

medication, except through SCARF.medication, except through SCARF.

We are also satisfied that the abnormalWe are also satisfied that the abnormal

movements rated were indistinguishablemovements rated were indistinguishable

from tardive dyskinesia. The raterfrom tardive dyskinesia. The rater

(R.G.McC.) has had extensive experience(R.G.McC.) has had extensive experience

in the use of the AIMS scale in tardive dys-in the use of the AIMS scale in tardive dys-

kinesia and has made more than 1500kinesia and has made more than 1500

ratings using this scale.ratings using this scale.

Methodological limitationsMethodological limitations

There are, however, limitations to ourThere are, however, limitations to our

study. Those with schizophrenia who werestudy. Those with schizophrenia who were

eventually recruited to the study had firsteventually recruited to the study had first

to agree to come with outreach workersto agree to come with outreach workers

to the SCARF centre for assessment. Theyto the SCARF centre for assessment. They

had to agree to be examined by clinicianshad to agree to be examined by clinicians

and then, in one study (McCreadieand then, in one study (McCreadie et alet al,,

20022002aa), travel with their relatives to the city), travel with their relatives to the city

(up to 100 km) for an MRI scan. All this(up to 100 km) for an MRI scan. All this

demanded a high degree of cooperationdemanded a high degree of cooperation

from those with schizophrenia and theirfrom those with schizophrenia and their

families. We cannot be certain, therefore,families. We cannot be certain, therefore,

that those individuals with schizophreniathat those individuals with schizophrenia

are representative of the large numbers ofare representative of the large numbers of
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Fig. 1Fig. 1 Dyskinesia scores of siblings of patients (a) with and (b) without spontaneous dyskinesia.Dyskinesia scores of siblings of patients (a) with and (b) without spontaneous dyskinesia.

Table 2Table 2 Demographic and clinical data for siblings of patientswith schizophrenia, with andwithoutdyskinesiaDemographic and clinical data for siblings of patientswith schizophrenia, with andwithoutdyskinesia

Siblings of patientsSiblings of patients

with dyskinesia (with dyskinesia (nn¼15)15)

Siblings of patientsSiblings of patients

without dyskinesia (without dyskinesia (¼34)34)

All siblingsAll siblings

((nn¼49)49)

Gender,Gender, nn (%)(%)

MaleMale 11 (73)11 (73) 18 (53)18 (53) 29 (59)29 (59)

FemaleFemale 4 (27)4 (27) 16 (47)16 (47) 20 (41)20 (41)

Age, yearsAge, years

Mean (s.d.)Mean (s.d.) 53 (15)53 (15)11 43 (15)43 (15) 46 (15)46 (15)

AIMS1^7, totalAIMS1^7, total22

Median (range)Median (range) 0 (0^6)0 (0^6)33 0 (0^4)0 (0^4) 0 (0^6)0 (0^6)

Score at least one ‘2’ (Score at least one ‘2’ (¼mild) on AIMSmild) on AIMS

nn (%)(%) 5 (33)5 (33)44 3 (9)3 (9) 8 (16)8 (16)

Probable dyskinesiaProbable dyskinesia55

nn (%)(%) 2 (13)2 (13) 2 (6)2 (6) 4 (8)4 (8)

1.1. tt¼2.19, d.f.2.19, d.f.¼47,47, PP¼0.03.0.03.
2. Total score on Abnormal Involuntary Movements Scale (AIMS).2. Total score on Abnormal Involuntary Movements Scale (AIMS).
3. Mann^Whitney:3. Mann^Whitney: PP¼0.01.0.01.
4. Fisher’s exact test:4. Fisher’s exact test: ww22¼2.96,2.96, PP¼0.04.0.04.
5. Schooler and Kane criteria.5. Schooler and Kane criteria.
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never-treated people with schizophrenia innever-treated people with schizophrenia in

and around Thiropuror.and around Thiropuror.

Also, we did not examine all first-Also, we did not examine all first-

degree relatives of patients. Some had leftdegree relatives of patients. Some had left

the village to work in the city and somethe village to work in the city and some

female siblings who had married werefemale siblings who had married were

living in distant places.living in distant places.

Another limitation is that the diagnosisAnother limitation is that the diagnosis

of schizophrenia was made on clinicalof schizophrenia was made on clinical

grounds, albeit by experienced clinicians,grounds, albeit by experienced clinicians,

using the PANSS assessment and historyusing the PANSS assessment and history

from those with schizophrenia and theirfrom those with schizophrenia and their

families. A structured diagnostic interviewfamilies. A structured diagnostic interview

was not carried out.was not carried out.

With regard to assessment, a strengthWith regard to assessment, a strength

is that all ratings of movement disordersis that all ratings of movement disorders

were made by the same psychiatrist. Awere made by the same psychiatrist. A

potential drawback to the assessment ispotential drawback to the assessment is

that in those with schizophrenia recruitedthat in those with schizophrenia recruited

specifically for the present study, althoughspecifically for the present study, although

the rater, in his assessment of relatives, wasthe rater, in his assessment of relatives, was

blind to the dyskinesia status of those withblind to the dyskinesia status of those with

schizophrenia, he was not always blind toschizophrenia, he was not always blind to

the dyskinesia status of the relatives whenthe dyskinesia status of the relatives when

he rated the person with schizophrenia.he rated the person with schizophrenia.

DyskinesiaDyskinesia

When the siblings of those with schizo-When the siblings of those with schizo-

phrenia with and without dyskinesia werephrenia with and without dyskinesia were

compared, we found dyskinetic movementscompared, we found dyskinetic movements

to be significantly more common and moreto be significantly more common and more

severe in the siblings of those with schizo-severe in the siblings of those with schizo-

phrenia and dyskinesia. We believe that thisphrenia and dyskinesia. We believe that this

is the first study to report this finding. Inis the first study to report this finding. In

contrast, a study of dyskinesia in treatedcontrast, a study of dyskinesia in treated

individuals with schizophrenia and neuro-individuals with schizophrenia and neuro-

leptic-naıve siblings (Ismailleptic-naı̈ve siblings (Ismail et alet al, 2001), 2001)

found little co-occurrence of dyskinesia infound little co-occurrence of dyskinesia in

the siblings and the person with schizo-the siblings and the person with schizo-

phrenia in the same family. Another studyphrenia in the same family. Another study

(Egan(Egan et alet al, 2001), using the AIMS, found, 2001), using the AIMS, found

a higher dyskinesia rating in siblings whena higher dyskinesia rating in siblings when

compared with normal controls, but thecompared with normal controls, but the

significance level was reduced (significance level was reduced (PP¼0.06)0.06)

when subjects who were taking neuro-when subjects who were taking neuro-

leptics or selective serotonin reuptake inhi-leptics or selective serotonin reuptake inhi-

bitors were excluded.bitors were excluded.

If spontaneous dyskinesia in schizo-If spontaneous dyskinesia in schizo-

phrenia runs in families, then eitherphrenia runs in families, then either

environmental or genetic factors may beenvironmental or genetic factors may be

responsible. With regard to the environ-responsible. With regard to the environ-

ment, all those with schizophrenia and theirment, all those with schizophrenia and their

relatives were recruited from the samerelatives were recruited from the same

group of villages in south India, with verygroup of villages in south India, with very

similar lifestyles and dietary habits.similar lifestyles and dietary habits.

However, one possible environmentalHowever, one possible environmental

factor studied in tardive (drug-induced)factor studied in tardive (drug-induced)

dyskinesia is obstetric complications. Onedyskinesia is obstetric complications. One

small study (Cantor-Graaesmall study (Cantor-Graae et alet al, 2000;, 2000;

IsmailIsmail et alet al, 2001) found that the rate of, 2001) found that the rate of

obstetric complications was increased byobstetric complications was increased by

65% in siblings with signs of dyskinesia65% in siblings with signs of dyskinesia

compared with those having no signs. Wecompared with those having no signs. We

now plan to examine further the obstetricnow plan to examine further the obstetric

histories of never-treated individuals withhistories of never-treated individuals with

schizophrenia and their siblings with andschizophrenia and their siblings with and

without dyskinesia.without dyskinesia.

With regard to genetic factors, in thoseWith regard to genetic factors, in those

with schizophrenia with and without spon-with schizophrenia with and without spon-

taneous dyskinesia we have alreadytaneous dyskinesia we have already

reported no variations in the dopamine Dreported no variations in the dopamine D33

receptor gene (Lovliereceptor gene (Lovlie et alet al, 2001), a varia-, 2001), a varia-

tion found in those with schizophrenia withtion found in those with schizophrenia with

and without tardive dyskinesia (Lererand without tardive dyskinesia (Lerer et alet al,,

2002).2002).

ParkinsonismParkinsonism

There were no significant differences inThere were no significant differences in

parkinsonian symptoms when siblings ofparkinsonian symptoms when siblings of

those with schizophrenia with and withoutthose with schizophrenia with and without

parkinsonism were compared. Theparkinsonism were compared. The

findings, therefore, do not suggest anyfindings, therefore, do not suggest any

familial basis to parkinsonian symptoms.familial basis to parkinsonian symptoms.

Our present results suggest that spon-Our present results suggest that spon-

taneous dyskinesia but not parkinsonismtaneous dyskinesia but not parkinsonism

runs in families and is further evidence thatruns in families and is further evidence that

there may be a subgroup of schizophrenia,there may be a subgroup of schizophrenia,

namely schizophrenia with dyskinesia. Anamely schizophrenia with dyskinesia. A

previous study (McCreadieprevious study (McCreadie et alet al, 2002, 2002aa))

suggests that such patients may havesuggests that such patients may have

striatal pathology. Whether genetic factorsstriatal pathology. Whether genetic factors

are responsible for both the schizophrenicare responsible for both the schizophrenic

illness and the dyskinesia or whetherillness and the dyskinesia or whether

environmental factors contribute to theenvironmental factors contribute to the

latter is not yet known.latter is not yet known.
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CLINICAL IMPLICATIONSCLINICAL IMPLICATIONS

&& Dyskineticmovements aremore common inrelatives ofpeoplewith schizophreniaDyskineticmovements aremore common inrelatives ofpeoplewith schizophrenia
who themselves have dyskinesia than in relatives of thosewithout dyskinesia.who themselves have dyskinesia than in relatives of thosewithout dyskinesia.

&& The same is not true for parkinsonism.The same is not true for parkinsonism.

&& These findings are further evidence that theremaybe a subgroup of schizophrenia,These findings are further evidence that theremaybe a subgroup of schizophrenia,
namely schizophreniawith dyskinesia and striatal pathology.namely schizophreniawith dyskinesia and striatal pathology.

LIMITATIONSLIMITATIONS

&& The high degree of cooperation demanded from thosewith schizophrenia andThe high degree of cooperation demanded from thosewith schizophrenia and
their familiesmeans that we cannot be certain that thosewith schizophrenia aretheir familiesmeans that we cannot be certain that thosewith schizophrenia are
representative of the large numbers of never-treated peoplewith schizophrenia inrepresentative of the large numbers of never-treated peoplewith schizophrenia in
south India.south India.

&& Not all first-degree relatives were examined.Not all first-degree relatives were examined.

&& We cannot say whether environmental or genetic factors are responsible forWe cannot say whether environmental or genetic factors are responsible for
spontaneous dyskinesia in schizophrenia.spontaneous dyskinesia in schizophrenia.
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