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Re-examination of the Language of Psychotic Subjects
K. KING, W. I. FRASER, P. THOMAS and A. E. KENDELL

To investigate whether languagein schizophreniadeteriorated progressively, 11 schizophrenic
subjects, 9 manic subjects and 9 controls were re-tested after an interval of three years using
the computer-assisted syntactical analysis technique of Morice. In 13 of the 16 linguistic
variables described as hallmarks of schizophrenic speech decline, deterioration was noted
in schizophrenics in the direction predicted and relative to the manic and control groups. The
deterioration was most pronounced in complexity and integrity of speech. One variable
remained unchanged and two (semantic variables) showed marginal improvement. It was
concludedthat language,and in particular syntax, doesdeteriorate in the schizophrenicprocess.

Morice & Ingram (1982), using a computer-assisted
grammatical analysis technique, reported syntactic
changes in the spoken language of schizophrenic
patients, sufficient to discriminate them from manic
patients and control subjects. They suggested that
this approach might be of considerable use in the
diagnosis of schizophrenia. Fraser et a! (1986), in
replicating this study, excluded chronic schizo
phrenics and examined 50 acute schizophrenics (five
years or less since onset of first symptoms) and 50
recently diagnosed manics.

The preceding paper reports a markedly lower
linguistic complexity and fluency, and more errors
in language, in a chronic schizophrenic group than
in an acute schizophrenic group, and gives three
possible explanations: poor linguistic performance
may simply reflect an overall deterioration of
cognitive function as the disease progresses; a
subgroup with poor outcome may be characterised
from the outset by poor linguistic function; or lack
of opportunity for social interaction in the institution
may result in an â€˜¿�atrophyof disuse'. It was necessary
therefore to follow, over several years, the linguistic
competence of a group of acute-onset briefly
hospitalised schizophrenics and manics to see in
particular how stable specific linguistic variables
were.

Subjects

schizophrenics, 9 manics and 9 controls were involved,
primarily chosenon the basisof availability of individuals
who ascloselyaspossiblecould be matchedfor age,sex,
education and social class. The basis for diagnosis is
describedin the precedingpaper.

All subjects were re-recorded (by the same method,
describedin Moriceetal(l982)) by theoriginal interviewer,
KK, with the exception of four controls and one
schizophrenicwho werere-recordedaccordingto thesame
protocol by WIF. The schizophrenicsand manicswereall
re-recordedin out-patient clinics or day hospitals. The
controls were re-recordedin their workplacesor homes.

Noneof theschizophrenicswerein openemploymentbut
all had day-hospital places. Two manics had acquired jobs
in the intervening period; the rest were attending day
hospitals. In the intervening years three of the schizo
phrenicshad experiencedin-patient care lasting, in total,
eight, six and ten weeksrespectively.Noneof the subjects
at thetimeof re-recordinghadbecomelong-termin-patients.
At thetimeof collectionof theoriginal speechsample,both
illnessgroupswerereceivingequivalent(andlarge)amounts
of antipsychoticmedication(seeprecedingpaper). At the
time of speech-samplere-recording, patients were rated
clinically on four-point scalesfor overall clinical condition
(recovered, improved, unchanged, worse); negative
schizophrenic symptoms; mood; and active psychosis.

The subjects in the original study were unaware of the
nature of the study. Their ignorance was no longer possible
to maintain at follow-up; subjectsknew then that â€œ¿�itwas
to do with the way that peoplecommunicatedin mental
illnessâ€•at the start of the secondinterview.

Languageanalysis

Samplesof free speechof 1000words were collected as
describedin the precedingpaper.The variableswhich had
been found (see preceding paper) to differentiate
significantlybetweenacuteandchronic schizophrenicsand
controls, by significant reduction in linguistic complexity,
fluency, integrity andco-ordinationof speech,were,in the
complexity family, mean length of utterance (MLUA),
percentageof sentenceswith embedding(PSEMB), mean
depth of embedding (MDEMB), and mean number of

Method

Betweentwo andthreeyearsafter therecordingsweremade
for the Fraser et al (1986) replication, we traced 11
schizophrenicsfrom the original group of 51,eightmanics
from the original group of 50, one manic whoselanguage
recording had not beenincluded in the original study but
who in otherwaysfulfilled theoriginalcriteriafor inclusion,
and nine controls from the original group of 50 hospital
out-patient volunteers and students. In total, thus, 11
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Samples (n = 29)Orig:nal groups (n =151)SchizophrenicManicNormalSchizophrenicManicNormalMean

s.d.Mean s.d.Mean s.d.Mean s.d.Mean s.d.Means.d.ComplexityMLUA9.43

2.378.00 1.6011.10 1.809.38 2.228.95 1.5310.681.79PSEMB40.30
9.4032.60 40.4012.80 38.5611.36 58.259.4945.369.02MDEMB1.27
0.111.21 0.241.31 0.171.29 0.151.30 1.121.370.15MCON0.04
0.020.02 0.030.04 0.030.037 0.0370.03 0.030.050.04FluencyPFSR1.02

0.511.10 0.801.08 0.601.02 0.631.04 0.600.950.47PRW1.57
1.101.20 0.701.30 0.901.53 1.211.28 0.930.870.63DYSIN7.90
3.905.10 2.605.20 2.107.26 3.745.72 2.885.272.20IntegrityPSYN25.60

6.4020.52 11.2021.30 8.1024.38 9.1619.80 7.5716.785.47PSYNSEM1.57
1.100.42 0.350.77 1.202.16 0.930.83 0.250.050.23PSEM1.90
1.300.70 0.351.02 1.402.90 3.791.33 1.600.110.35PWFM74.20
8.3979.10 8.4078.60 8.1074.97 9.4479.74 7.7383.345.14POM48.20
13.9047.00 15.2050.30 15.5044.60 16.6049.10 17.8057.9718.69ERR30.50
0.8023.30 1.0723.30 13.7030.60 17.1226.04 13.2016.928.67Co-ordinationMCCA0.04

0.030.07 0.040.08 0.060.07 0.060.06 0.050.090.04MCCO0.04
0.020.04 0.020.04 0.030.04 0.030.04 0.020.050.03MCSO0.10
0.040.12 0.0750.10 0.010.102 0.050.09 0.050.14 0.06

212 KING ET AL

TABLE I
Scores of test samples and original groups

sentenceswith co-ordinated clauses not at top level
(MCON); in the fluency family, percentageof falsestarts
(PFSR),percentageof repeatwords(PRW), anddysfluency
index (DYSIN); in the integrity family, percentageof
syntactic errors (PSYN), percentage of syntactic and
semanticerrors(PSYNSEM),percentageof semanticerrors
(PSEM), percentageof well formed major utterances
(PWFM), percentageof errors of omission (POM), and
error score(ERR); and in4he co-ordination family, mean
numberofsentencesco-ordinatedbyâ€˜¿�and'(MCCA),mean
number of clauseswithothertypesof co-ordination
(MCCO), and meannumberof sentenceswith other types
of co-ordination (MCSO). The initial scoreson these
variableswerecomparedwith the scoresat follow-up 2â€”3
years later. A null hypothesis would be that these 16
variableswould showno further linguistic deterioration in
the schizophrenicsubjectsover time. A corollary would be
that manicsubjectswho wereclinically improvedat thetime
of retestwould not improve on theselinguistic variables.

Results

As in the original groups, the schizophrenics were
significantly younger than the manicsand controls: mean
ages24.7years(s.d.5.8),32years(s.d. 14.2),and33.1years
(s.d. 15.12) respectively (F=4.29; P<zO.05). No other social
or educational variables were significantly different. The
follow-up samples of schizophrenic, manic and control
subjectswere linguistically representativeof the original

groups in the Fraser et al (1986) study (Table I). The
differencesbetweentest and re-testscoreson the 16 key
variableswerecompared for schizophrenicsand controls
usinga Mannâ€”WhitneyU Wilcoxon rank sum W test. On
no variablewasa statisticallysignificantdifferencereached.
The meandifferencesbetweentestand re-testof the 16key
variables for schizophrenics,manics and controls were
calculatedandsubjectedto a one-wayanalysisof variance.
Data were analysedusing programs from the Statistical
Packagefor the Social Sciences(Nie et al, 1975).On re
test, valuesof 13of the 16 key variablesdeteriorated in
schizophrenicsin thedirectionexpectedwhileoneremained
unchanged and two marginally improved (x2= 6.25,
P< 0.01). The mean change scores of the three groups on
the linguistic variablesand the ANOVA resultsareshown
in Table II. On re-testthe linguistic variablesof thecontrol
groupremainedstablerelativeto thoseof thepatientgroups.
All16changescoresforthecontrolgroupremainedwithin

onestandarddeviationof theoriginal control group mean.
The mean length of utterance (MLUA), percentageof
embeddedsentences(PSEMB)andmeannumberof sentences
co-ordinated by â€˜¿�and'(MCCA) deterioratedsignificantly
in schizophrenics. It is particularly noticeable that
complexity variables decreaseddramatically in schizo
phrenicscomparedwith manic subjects.

The raw scoresof the variables in eachof the families
were Z-transformed, and total scores for complexity,
integrity, fluency and co-ordination were obtained by
summing the Z scoresof variables in each family. For
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ControlsManicsSchizophrenicsF'SignificanceSchizophrenic
change2Complexity

MLUA
PSEMB
MDEMB
MCONâ€”1.13

â€”¿�6.33
â€”¿�0.08

0.001.45

7.81
0.06
0.02â€”0.93

â€”¿�8.70
â€”¿�0.12
â€”¿�0.025.55

5.76
2.29
2.340.01*

0.008*
0.06
0.12D

D
D

DFluency

PFSR
PRW
DYSIN0.27

0.01
0.040.15

0.42
1.260.33

0.76
2.380.18

1.80
1.150.83

0.17
0.33D

D
DIntegrity

PSYN
PSYNSEM
PSEM
PWFM
POM
ERR0.81

â€”¿�0.11
â€”¿�0.22
â€”¿�0.80
â€”¿�6.53

3.891.79

â€”¿�0.32
â€”¿�0.62
â€”¿�1.49

3.90
1.445.58

â€”¿�0.44
â€”¿�0.51
â€”¿�5.54
3.43
7.730.58

0.22
0.26
0.59
1.05
0.290.56

0.80
0.60
0.50
0.36
0.74D

I
I
D
D

DCo-ordination

MCCA
MCCO
MCSOâ€”0.05

â€”¿�0.00
0.020.02

0.01
0.02â€”0.02

â€”¿�0.01
0.003.84

1.06
0.140.03

0.36
0.87D

D
NC
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TABLE II
Change scores on key linguistic variables

1. Analysis of variance.
2. D = deterioration, I = improvement, NC = no change.
* Significant.

example, a complexity score was obtained from the sum
of theZ-transformed scoresfor MLUA, PSEMB, MCON
and MDEMB (Fig.l).

Clinical states

Becauseof thesmallnumbersin eachcell,theclinicalratings
werecollapsedinto 0/1 and 2/3. The clinical rating scores
at the time of re-test were compared with the linguistic
changescoresusinga Mannâ€”WhitneyU test. The clinical
ratingsrevealedthatsixschizophrenicsseemedclinically
â€˜¿�well'or â€˜¿�improved'at the time of re-examination
(scores 0 and 1), and five were â€˜¿�unchanged',had
â€˜¿�deteriorated'(scores2 and 3) or had detectablesigns
of continuing psychosis.Two manics were still elated
and clinically ill at follow-up; all the others were
rated as clinically â€˜¿�fullyrecovered'. Notwithstanding the
absence of obvious clinical deterioration in most
schizophrenics,their linguisticvariablesshowedglobaland
pronounced deterioration (Table II). Although those
schizophrenicsclinically rated as still ill or deteriorated
showedevengreater decline in complexity of language,
integrity, fluency and co-ordination, this did not reach
statistical significance (MLUA, U= 7; MDEMB, U= 6;
DYSYN, U= 24; MCCA, U= 23) (U= 5 for significance,
P<0.05 one-tailed).

For the most clinically deteriorated and psychotic
schizophrenic, the mean length of utterance (MLUA)

.5

COMPLEXITY INTEGRITY FLUENCY COORDINATION

Fin. 1 Change (Z) scores in the four principal linguistic families
showing consistentdeteriorationinschizophrenia,and improvement
in complexity and fluency in mania (0 controls,@ manics,

@ schizophrenics).
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Ragin et a! (1989) and is the subject of a paper by
Thomas (in preparation).

It may seem surprising that whereas most of the
patients seemed to have improved clinically,
language â€”¿�a major index of schizophrenic
functioning â€”¿�had deteriorated. The communication
function which our simple clinical scale taps is
thought disorder, which is a crude measure of
pragmatic aspects of language. Our language
instrument taps syntactic aspects.

The improvement in values of linguistic variables
in manics is as impressive as the deterioration in
schizophrenics. In Table II, the first two significant
variables - MLUA and PSEMB â€”¿�show a decrease
for schizophrenics and controls and an increase for
manics, suggesting possibly that the apparent
deterioration among schizophrenic patients may in
fact be simply improvement among the manic group.
However, linguistic variables should not be taken in
isolation, and when families of variables are
compared this straightforward solution has to be
discounted. Schizophrenic speechclearly degrades in
all families of variables.

It is important to note that all the syntactic
variables deteriorated in schizophrenic. The two of
Thomas's variables which did not deteriorate in the
anticipated way were semantic variables, which
marginallyimproved.Bothrequiredrathersubjective
decisions about meanings (semantic errors), which,
unlike the other variables, were not objectively
grammar-ruled, and in Morice's studies achieved
lowest inter-rater reliability. However, our
schizophrenic and manic subjects were treated and
not actively ill, and less prone to produce puzzling
expressions at re-recording. In general, the technique
has proved stable over time with different
interviewers in the diagnosis of schizophrenia and
in the study of the schizophrenic process.
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