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Abstract

Despite a wide phenomenological interest in body image pathology in schizophrenia, there has been little
systematic empirical research. This study aimed at establishing the specificity of body image pathology in patients
with schizophrenia, its changes during acute treatment, and its association with other symptom factors. Cognitive
Ž . Ž .thoughts�beliefs regarding the body � body concept , affective body satisfaction � body cathexis and perceptual
Ž .body size estimation � body schema facets of body image and psychopathology were assessed in in-patients with

Ž . Ž . Ž .paranoid schizophrenia N�60 , schizoaffective disorder N�19 , depressive disorder N�40 and anxiety dis-
Ž .order N�28 at admission, and after 2 and 4 weeks of treatment. Body size perception was also assessed in a

Ž .sample of healthy subjects N�44 . Patients with paranoid schizophrenia�schizoaffective disorder showed under-
estimation of lower extremities at each time point. They expressed a higher degree of body concept disturbances at
admission, but not at later stages. In a factor analysis, body perception and body concept loaded on distinct factors,
which were separate from positive symptoms, negative symptoms, and anxiety. Patients with acute paranoid
schizophrenia and schizoaffective disorder seem to have a specific and consistent disturbance of body size perception,
which might indicate a dysfunction of sensory information processing. � 2001 Elsevier Science Ireland Ltd. All rights
reserved.

Keywords: Body concept; Body size perception; Body satisfaction; Psychopathology

1. Introduction

Ž .When Bleuler 1911 published his original
concept of schizophrenia and introduced the term
into the psychiatric literature, he emphasised the
clinical importance of heterogeneous distur-
bances of body experience and regarded them as
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characteristic and frequent accessory symptoms
Ž .of the illness. Two years later, Kraepelin 1913

also described various bodily sensations as rele-
vant phenomena in schizophrenia. Since then,
numerous contributions, mostly clinical reports
and phenomenological considerations, have been
published on body image pathology in schizophre-

Žnia reviews: e.g. Fisher, 1970, 1986; Kolb, 1975;
.Rohricht and Priebe, 1997 . Schizophrenia¨

patients are reported to suffer from symptoms of
disembodiment such as not feeling at home in
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one’s body anymore, feeling disintegrated, or feel-
ing as if the body is torn apart. They frequently
present abnormal thoughts about and attitudes
towards the body as well as various pathological
sensory sensations. Explanations vary and range
from neurological to psychological perspectives
Ž .Cumming, 1988 .

The phenomenological variety of body-related
psychopathology led to different classifications
ŽLukianowicz, 1967; Kolb, 1975; Lipowsky, 1977;

.Fisher, 1986; Sims, 1995; Cutting, 1997 . In order
to introduce a consistent terminology, it has re-
peatedly been suggested to summarise pheno-
mena of body experience under the term ‘body
image’ and to distinguish between different psy-
chopathological facets of it. These include per-

Žceptual body schema, body size perception in
. Žparticular and subjective, attitudinal cognitive:

body concept, including thoughts�beliefs and
knowledge regarding the body; affective: body

.cathexis, mainly body satisfaction components
Že.g. Shontz, 1974, 1990; Kolb, 1975; Joraschky,

.1986; Rohricht, 1998; Thompson et al., 1990 .¨
Despite the wide literature on the subject, sys-

tematic empirical research has been rather scarce.
Early studies often yielded inconsistent results.
They described incomplete, disintegrated and un-
derestimated Draw-A-Person figures, underesti-
mation and overestimation of body sizes as well
as a general inaccuracy of body size perception,
experiences of boundary loss and desomatisation.
Based on a literature review and research data,

Ž .Lukianowicz 1967 suggested a prevalence rate
of between 15 and 31% of body image distur-
bances in patients with schizophrenia. If sensory
sensations such as somatic hallucinations are also
considered, a higher prevalence rate of between

Ž30 and 74% has been reported Huber and
Zerbin-Rudin, 1979; Kato and Ishiguro, 1994;¨

.Rohricht and Priebe, 1996; Braunig, 1993, 1998 .¨ ¨
Some findings suggest that patients with acute

paranoid schizophrenia have marked body image
aberrations, in particular disturbances of body
perception. Symptoms appear to diminish in line
with a reduction of acute psychotic symptoms
Ž .Rohricht and Priebe, 1996; Rohricht, 1998 , but¨ ¨
can still be found in chronic states between acute

Ž .episodes Wagner, 1984 . Patients’ underestima-

tion of the lower extremities has been found to be
moderately associated with a higher degree of
anxiety symptoms, and overestimation with

Ž .grandiosity Rohricht and Priebe, 1996 .¨
Many empirical studies in the field have sig-

nificant methodological shortcomings. Most fre-
quently, they do not distinguish between different
aspects of body image pathology, findings are
from diagnostically heterogeneous samples, ob-
tained with a variety of different instruments and
other psychopathology has not been assessed by
standardised methods.

Considering these problems and the often in-
consistent findings in the literature, we decided to
conduct an exploratory, yet systematic and longi-
tudinal investigation of body image pathology in
diagnostically homogeneous samples.

The study addressed three questions:

1. Which symptoms of body image pathology
can be identified in patients with paranoid
schizophrenia and with schizoaffective dis-
order, and is the aberration specific for these
groups as compared with samples with de-
pressive and anxiety disorders and, regarding
body size perception, also with healthy sub-
jects?

2. How does body image pathology change over
time during acute treatment?

3. In which way are different facets of body
image pathology in patients with paranoid
schizophrenia and schizoaffective disorder as-
sociated with each other and associated with
the main symptom factors of the illness?

2. Methods

2.1. Patients

Two samples with acute schizophrenia, one with
Ž .a diagnosis of paranoid schizophrenia N�60

Žand another one with schizoaffective disorder N
.�19 , were investigated. Patient samples with

Ž .depressive disorders N�40 and anxiety dis-
Ž . Ž .orders N�28 and healthy subjects N�44
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were examined as comparison groups. Patients
were consecutively admitted to a general psychi-
atric hospital with catchment area responsibility
in Berlin, Germany. Inclusion criteria were an
age between 18 and 60 years, and an ICD-10

Ž .diagnosis of paranoid schizophrenia F20.0 ,
Ž .schizoaffective disorder F25.0-1 , depressive dis-

Ž .order F32.0-3 or F33.0-3 , or anxiety disorder
Ž .F40.0-1 and F41.0-1 . Patients were excluded if
they had a history of serious physical illness, a
physical disability or a substance abuse�depend-
ency. The healthy sample was recruited from hos-
pital staff and medical students. All subjects gave
informed consent.

2.2. Design

This was a longitudinal and comparative study
on body image pathology in samples with differ-
ent acute mental illnesses. The diagnosis was first
made by the psychiatrist in charge and then con-
firmed by an independent research psychiatrist.
At baseline, sociodemographic and clinical char-
acteristics and data from patients’ history were

Žobtained gender, age, body-mass index, marital
and employment status, accommodation, educa-
tional background, length of illness and number

.of previous hospitalisations .
Body image, psychopathology, medication and

side effects were assessed at three times: within 3
days after admission; after 2 weeks; and after 4
weeks of hospital treatment. The interviewer re-
mained the same for each patient and was not
involved in treatment. Because of dropouts, sam-
ple sizes after 2 weeks and after 4 weeks were
smaller than at baseline.

Different facets of body image were investi-
gated using the following methods:

� Body size perception was assessed by the mod-
Žified Image-Marking Procedure IMP:

Askevold, 1975; Meermann, 1985; Rohricht¨
.and Priebe, 1996 . Patients marked distances

Žreflecting the size of 10 body segments fron-
tal: head; shoulders; waist; hip; thigh; lower

.leg. Sagittal: head; abdomen; thigh; calf in
response to a two-point tactile stimulus by the

Žinvestigator using a beam bender similar to

.an instrument called an ‘anthropometer’ . The
10 distance scores were summarised into three

Ž .segment scores BPI � as means of the two
measures for the head, and of four measures
each for the trunk and the legs � reflecting
the size perception of ‘head’, ‘trunk’ and ‘legs’.
Patients also marked the perceived size of

Žnon-body-related external objects book cover,
.ruler, tennis ball ; scores were also sum-

Ž .marised into one index PI . The IMP was
chosen in order to apply a procedure assessing
body parts as opposed to a whole body method.
This was based on the theory that schizophre-
nia patients may generally lack sensory sensa-
tion integration and suffer from various disso-
ciative phenomena, which are more directly
assessed by a body-part method. Also, this is
the only method assessing body size estima-
tion on the basis of direct tactile stimuli. Un-

Ž .like Askevold 1975 , we used an instrument
for the tactile stimuli in order to avoid the
psychological impact of direct body to body
contact. This method is less likely to measure

Žconfounding perceptual disturbances e.g. vi-
.sual hallucination because a direct tactile and

visually controlled body stimulus towards the
skin provides the basis for the body size esti-
mation.

Ž� Body cathexis how satisfied are you with your
.body? was obtained on a 100-mm visual ana-

Žlogue scale VAS; extreme points: 0� totally
.dissatisfied, 10� totally satisfied . Each 10-mm

interval was marked so that the scale com-
bines qualities of a visual analogue scale with
features of an 11-point rating scale as it has
been suggested to increase reliability in self-

Žratings of patients with schizophrenia Guyatt
et al., 1987; Priebe and Gruyters, 1995; Priebe

.and Broker, 1999 .¨
� The same type of scale was applied for assess-

ing features of body concept called ‘small’ and
Ž‘large’ feeling as if the body or its parts

.is�are unusually small�large , and ‘change of
Žbody size’ feeling as if the body size has

.changed . Each scale had extreme scores of 0
Ž . Žfeeling does not exist at all and 10 strong

.feeling . Other characteristics of body concept
were investigated using sub-scales of the Body
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ŽDistortion Questionnaire BDQ; ‘boundary
loss’ and ‘depersonalisation’ with 10 items

.each; Fisher, 1970 . These sub-scales were
taken because they had revealed pathological
scores in schizophrenia patients in previous

Ž .studies Rohricht and Priebe, 1996 .¨

In healthy subjects, only body perception was
assessed longitudinally with the same 2-week in-
tervals between measurements.

Psychopathology was rated in all patient groups
Žon the Brief Psychiatric Rating Scale BPRS;

.Overall and Gorham, 1962 , Clinical Anxiety Scale
Ž .CAS; Snaith et al., 1982 and State Anxiety In-

Ž .ventory STAI-X1; Spielberger et al., 1970 . Addi-
tionally, in patients with paranoid schizophrenia
and schizoaffective disorder, we used the Positive

Žand Negative Syndrome Scale PANSS; Kay et al.,
.1987 . Antipsychotic medication was recorded in

chlorpromazine-equivalent dosage, calculated ac-
Ž .cording to Kane 1996 . Adverse effects of medi-

cation were documented on the Extrapyramidal
Ž .Rating Scale EPRS; Simpson and Angus, 1970 .

2.3. Statistical analysis

Differences between the diagnostic groups were
analysed by one-way analysis of variance
Ž .ANOVAs . For testing whether differences in
body image pathology were consistent over time,
ANOVAs with body image phenomena as depen-
dant variables were repeated for each time point
Ž .admission, 2 weeks, 4 weeks . Regarding BPIs,
medians are presented to minimise the influence

Žof the floor effect extreme underestimation can-
not go below 0%, but there is no limit to overesti-

.mation . Subsequently, BPIs were compared using
Žnon-parametric tests Kruskal�Wallis one-way

.ANOVA . Cronbach’s alpha was calculated for
assessing internal consistency of the four � or
two, respectively � measures forming each of the
three BPIs. Retest-reliability was also analysed
for the three BPIs. With respect to the main
question of the study, i.e. the differences between
diagnostic groups, the sample size was sufficient
to detect an effect size of 0.25 on a significance

Žlevel of alpha�0.05 in 80% of cases Cohen,
.1988 .

Changes over time of BPIs, BDQ scores and
VASs on body cathexis and body concept in each
group were also tested by ANOVA or Friedman’s
test, respectively. Additionally, two-way ANOVAs
with a repeated measures design were computed
for the whole sample. In this analysis, we tested

Žinfluences of the factors ‘group’ i.e. diagnostic
. Žsamples and ‘time’ i.e. three points of measure-

.ment as well as the interaction ‘group’ by ‘time’
Žestablishing whether groups differed significantly

.in changes over time . The two-way ANOVAs
address various questions in one comprehensive
analysis without a requirement for Bonferroni
adjustment, whilst the one-way ANOVAs are re-
ported to assess the exact results at each time
point when the sample size varied.

The association of body image phenomena with
other psychopathology was analysed only in the
group of patients with paranoid schizophrenia
and schizoaffective disorder. A principal compo-
nent factor analysis with varimax rotation was
conducted, and body image phenomena, PANSS

Žsub-scores general psychopathology, positive
.symptoms, and negative symptoms , and sum

scores of the CAS and the STAI were entered as
variables. All analyses were carried out using

Ž .SPSS for Windows Version 8.0.0 with P�0.05
Ž .as the level of significance two-tailed .

3. Results

3.1. Characteristics of samples and treatment

Age, gender and body-mass index of the four
clinical samples and the group of healthy subjects
are shown in Table 1a. Table 1b summarises
length of illness and previous hospitalisations in
the four diagnostic groups as well as those psy-
chopathology scores that were assessed in each
group and at each point of time, i.e. BPRS, CAS
and STAI scores.

Patients with depressive disorders were on av-
erage older than the other groups, whilst patients
with paranoid schizophrenia and schizoaffective
disorder had more previous hospitalisations than
the other two groups. Throughout the 4-week
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Table 1
Ž . Ž . Ž .a Age, BMI body-mass index and gender of the patient samples and of healthy subjects. b Frequency of previous

ahospitalisations, length of illness, and sum scores of BPRS, CAS, and STAI of the patient samples at each time point

ANOVAŽ .a Paranoid Schizoaffective Anxiety Depressive Healthy
schizophrenia disorder disorder disorder subjects F P
Ž . Ž . Ž . Ž . Ž .N�60 N�19 N�28 N�40 N�44

Ž . Ž . Ž . Ž . Ž .Mean S.D. Mean S.D. Mean S.D. Mean S.D. Mean S.D.

bAge 35.9 11.1 37.8 8.5 35.8 11.2 42.6 11.5 36.1 8.8 3.1 �0.05
bBMI 23.7 4.6 24.7 3.9 23.8 4.6 24.8 4.1 23.1 3.6 1.1 n.s.

2 bŽ .Gender f�m 36�24 9�10 20�8 24�16 31�13 4.2 � n.s.

Ž .b ANOVAParanoid Schizoaffective Anxiety Depressive Healthy
schizophrenia disorder disorder disorder subjects F P
Ž . Ž . Ž . Ž . Ž .N�60 N�19 N�28 N�40 N�44

Ž . Ž . Ž . Ž . Ž .Mean S.D. Mean S.D. Mean S.D. Mean S.D. Mean S.D.

cFrequency of 3.8 3.3 3.8 1.9 0.9 2.0 1.0 1.7 � � 11.3 �0.00
hospitalisation

Length of 6.0 6.3 8.7 8.2 4.9 7.1 6.9 7.7 � � 1.1 n.s.c

Ž .illness years

Admission
cBPRS 43.2 7.4 39.6 7.0 33.0 4.9 36.7 6.2 � � 17.3 �0.001
cCAS 7.7 4.8 7.3 4.3 12.1 3.1 10.9 3.5 � � 10.5 �0.001

cSTAI 49.6 11.1 50.2 14.3 54.0 11.7 55.1 10.6 � � 2.2 n.s.

After 2 weeks
dBPRS 35.0 9.7 33.6 11.0 30.7 7.2 31.2 6.7 � � 3.0 �0.05

dCAS 5.5 4.3 4.7 4.8 10.2 3.4 8.5 4.2 � � 8.7 �0.001
dSTAI 44.3 9.6 43.6 9.2 49.5 10.7 48.4 12.0 � � 1.9 n.s.

After 4 weeks
eBPRS 35.2 7.9 33.2 11.7 27.1 4.6 30.7 6.2 � � 5.2 �0.01

eCAS 4.2 3.9 4.8 4.5 8.2 3.7 7.9 3.7 � � 7.2 �0.001
eSTAI 44.5 12.7 43.6 12.4 49.5 12.2 50.0 11.9 � � 1.7 n.s.

aAbbre�iations: BPRS, Brief Psychiatric Rating Scale; CAS, Clinical Anxiety Scale; STAI, State Anxiety Inventory; n.s., not
significant.

bANOVA: d.f.�4.186.
cANOVA: d.f.�3.143.
dANOVA: d.f.�3.107.
eANOVA: d.f.�3.93.

in-patient treatment period, BPRS scores were
significantly higher in the group with paranoid
schizophrenia than in patients with anxiety and
depressive disorders. Significantly higher CAS
scores were consistently found in patients with
anxiety and depressive orders. Other differences
failed to reach statistical significance.

During in-patient treatment, all patients re-
ceived occupational therapy and attended talking

groups on the ward and participated in athletic
activities. Twelve schizophrenia patients received
atypical neuroleptics, and the other 48 patients
were on conventional neuroleptics. The mean
chlorpromazine-equivalent dosage was 487.0 mg
Ž . Ž .S.D. 457.5 after admission, 587.4 mg 467.3

Ž .after 2 weeks, and 601.8 mg 485.4 after 4 weeks.
Only one patient with schizoaffective disorder
received a novel antipsychotic, while 18 received
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typical neuroleptics. The mean chlorpromazine-
Ž .equivalent dosage was 532.2 mg 372.1 after

Ž .admission, 944.6 mg 526.5 after 2 weeks, and
Ž .752.2 mg 585.3 after 4 weeks. All depressive

patients and 13 of the patients with anxiety dis-
orders received antidepressant medication.

Changes in specific psychopathology ratings for
the samples with paranoid schizophrenia and
schizoaffective disorder are shown in Table 2a,b.

With the exception of the PANSS sub-scale
negative symptoms, in the paranoid schizophrenia
sample all symptom scores decreased significantly
over time. The group with schizoaffective disorder
showed similar changes over time. Yet, differ-
ences other than in positive symptoms failed to
reach statistical significance because of the small
sample size after 4 weeks of treatment.

The 23 patients in the schizophrenia group who
dropped out between the first assessment and the
4-week follow-up, had lower baseline scores on
the PANSS sub-scale general psychopathology
Žmean 36.3, S.D. 6.2 vs. 40.7, 9.9; t�2.15, d.f.�58,

.P�0.05 than the other 37 who were re-assessed
after 4 weeks. There were no other statistically

significant baseline differences between the two
groups. In the other diagnostic samples, the num-
ber of dropouts was too small for a meaningful
statistical comparison with the patients who were
followed up.

3.2. Body image pathology

In the total patient sample, Cronbach’s alpha
Žfor the four measures of BPI ‘legs’ thigh and calf

.each frontal and sagittal was 0.84, for the two
Ž .measures of BPI ‘head’ frontal and sagittal 0.51,

and for the four items forming BPI ‘trunk’
Ž . Žshoulder�waist�hips�abdomen 0.78 each P�

.0.001 . The retest-reliability was 0.75 for BPI
‘legs’, 0.75 for BPI ‘head’ and 0.84 for BPI ‘trunk’.

Ž . ŽBPIs body size perception and PI estimation
.of the neutral objects are shown in Table 3.

Ž .BPIs ‘head’ and ‘trunk’ and PI of the neutral
objects did not differ significantly between the
groups at any time point. There was, however, a
consistent difference in BPI ‘legs’. At each time
point, patients with paranoid schizophrenia and
with schizoaffective disorder underestimated the

Table 2
Ž . Ž . Ž .Scores on the Positive and Negative Syndrome Scale PANSS in patients with a paranoid schizophrenia and b schizoaffective

adisorder

Admission After 2 weeks After 4 weeksŽ .a ANOVA
Ž . Ž . Ž .N�60 N�43 N�37

F P
Ž . Ž . Ž .Mean S.D. Mean S.D. Mean S.D.

PANSS-general 39.0 8.9 32.6 8.7 31.4 7.9 18.4 �0.001
psychopathology

PANSS-positive 19.3 5.3 14.6 5.2 13.5 5.7 23.1 �0.001
symptoms

PANSS-negative 14.0 7.0 12.1 4.7 13.1 5.4 0.9 n.s.
symptoms

Admission After 2 weeks After 4 weeksŽ .b ANOVA
Ž . Ž . Ž .N�60 N�43 N�37

F P
Ž . Ž . Ž .Mean S.D. Mean S.D. Mean S.D.

PANSS-general 35.2 8.9 30.1 10.0 30.6 11.6 0.9 n.s.
psychopathology

PANSS-positive 19.6 4.6 14.9 7.2 13.5 5.9 3.9 �0.05
symptoms

PANSS-negative 9.6 4.6 9.3 2.5 9.5 3.0 2.5 n.s.
symptoms

a n.s., not significant; ANOVA d.f.�2.
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Table 3
aŽ . Ž .Body Perception Indices BPI and Perception Index PI for neutral objects of the patient samples and of healthy subjects at each time point

ANOVAParanoid Schizoaffective Anxiety Depressive Healthy
2schizophrenia disorder disorder disorder subjects � P

d.f.�4 d.f.�4Ž . Ž . Ž . Ž . Ž .Median S.D Median S.D. Median S.D Median S.D. Median S.D.

Admission
bBPI-head 104.0 27.2 100.3 18.4 111.0 18.2 109.7 24.2 104.1 15.1 6.1 n.s.
bBPI-trunk 101.7 26.2 104.7 16.9 108.1 14.5 103.0 23.2 103.5 13.6 4.2 n.s.

bBPI-legs 92.1 44.0 85.4 41.5 105.6 22.0 111.0 22.2 105.5 28.5 16.1 �0.01
bPI-neutral objects 102.3 100.9 95.1 45.4 109.3 10.4 104.4 10.3 101.6 14.1 6.8 n.s.

After 2 weeks
cBPI-head 102.4 30.6 113.1 21.5 114.4 21.8 110.3 21.0 109.7 14.5 7.8 n.s.
cBPI-trunk 106.5 28.4 116.4 35.1 109.0 13.9 105.9 21.2 105.8 12.7 2.1 n.s.

BPI-legs 89.1 36.2 97.3 24.9 114.4 18.0 113.4 23.5 112.8 18.7 23.0 �0.01c

cPI-neutral objects 102.0 19.4 101.7 17.9 105.4 11.2 107.9 13.2 103.0 11.8 3.6 n.s.

After 4 weeks
dBPI-head 102.3 19.1 118.0 30.2 108.7 9.7 112.2 31.3 111.7 23.8 4.8 n.s.
dBPI-trunk 104.4 25.4 114.6 15.8 111.6 13.3 102.9 22.5 106.5 14.1 3.5 n.s.

dBPI-legs 92.5 29.7 89.0 29.3 115.8 18.2 116.4 26.0 115.6 20.9 18.1 �0.01
dPI-neutral objects 104.5 16.4 96.8 19.9 106.6 9.5 105.4 14.7 103.8 13.6 2.8 n.s.

a n.s., not significant.
bANOVA: d.f.�4.185.
cANOVA: d.f.�4.150.
dANOVA: d.f.�4.136.
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size of their legs. Single group comparisons re-
vealed that patients with paranoid schizophrenia
differed significantly from each of the groups with
anxiety and depressive disorders and from healthy
subjects at each time point. The same held true
for patients with schizoaffective disorder apart
from the third measurement when the size of the
schizoaffective sample had become so small that
differences failed to reach statistical significance.

Body cathexis, VAS scores of ‘small’, ‘large’,
and ‘body size change’, and BDQ scores of ‘de-
personalisation’ and ‘boundary loss’ are listed for
the four clinical groups at the three time points in
Table 4.

BDQ scores indicate pathological symptoms of
depersonalisation and boundary loss in all four

diagnostic groups, particularly after admission.
These disturbances did not differ significantly
between the groups at any time point.

After admission, patients with anxiety disorder
and depressive disorder expressed a significantly
higher degree of dissatisfaction with their body
than the other two groups. At the same time
point, patients with paranoid schizophrenia and
schizoaffective disorder rated a significantly
greater feeling that their body was unusually small
and that its size had changed. All these differ-
ences disappeared during the course of treat-
ment. After 2 and 4 weeks, there was no statisti-
cally significant difference between any of the
groups on any scale.

None of the BPIs shown in Table 3 changed

Table 4
Ž . Ž .Scores of Body Distortion Questionnaire BDQ sub-scales depersonalisation and boundary loss, of Visual Analogue Scales VAS

abody cathexis, ‘small’, ’large’ and ‘body size change’ of the patient samples at each time point

Paranoid Schizoaffective Anxiety Depressive ANOVA
schizophrenia disorder disorder disorder

F P
Ž . Ž . Ž . Ž .Mean S.D. Mean S.D. Mean S.D. Mean S.D.

Admission
b bBDQ depersonalisation 3.1 3.1 3.0 3.3 3.0 3.3 2.5 2.8 0.3 n.s.

bBDQ boundary loss 3.6 3.2 4.1 2.8 3.1 3.3 2.8 2.8 0.9 n.s.
VAS body cathexis 5.8 2.7 6.2 3.6 2.9 2.7 3.9 2.3 9.9 �0.001

bVAS ‘small’ 2.3 3.7 2.3 3.7 0.9 2.4 0.2 0.9 4.7 �0.01
bVAS ‘large’ 2.2 3.5 1.9 3.7 0.6 2.3 1.2 2.5 2.1 n.s.

bVAS ‘body size change’ 1.8 3.2 2.1 3.9 0.3 1.5 0.5 1.5 3.7 �0.05

After 2 weeks
cBDQ depersonalisation 1.9 2.5 2.5 3.1 1.5 2.4 1.5 2.1 0.7 n.s.
cBDQ boundary loss 2.4 2.6 3.3 3.6 1.9 2.2 2.1 2.5 0.9 n.s.
cVAS body cathexis 6.1 3.1 5.7 2.9 5.0 2.6 5.2 2.7 1.0 n.s.

VAS ‘small’ 1.0 2.7 2.3 2.8 0.3 1.0 0.9 2.1 2.0 n.s.c
cVAS ‘large’ 1.7 3.5 1.7 3.4 0.3 1.5 1.1 2.6 1.1 n.s.
cVAS ‘body size change’ 1.2 2.9 1.7 2.7 0.5 2.2 0.7 2.0 0.9 n.s.

After 4 weeks
dBDQ depersonalisation 2.2 2.9 1.6 2.7 1.4 2.3 1.7 2.1 0.6 n.s.
dBDQ boundary loss 2.1 2.5 2.8 3.3 1.8 2.6 2.5 2.3 0.5 n.s.
dVAS body cathexis 5.6 3.1 6.0 3.6 4.9 3.5 4.7 2.9 0.7 n.s.
dVAS ‘small’ 0.9 1.9 1.6 3.1 0.5 1.9 0.5 1.7 1.1 n.s.
dVAS ‘large’ 1.4 2.9 1.3 2.5 0.0 0.0 0.4 1.4 2.2 n.s.
dVAS ‘body size change’ 1.2 2.9 1.4 2.9 0.5 1.9 0.6 1.7 0.7 n.s.

a n.s., not significant.
bd.f.�3.140.
cd.f.�3.107.
dd.f.�3.93.
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significantly over time in any sample. Thus, the
BPI ‘legs,’ which was lower in the samples with
paranoid schizophrenia and schizoaffective dis-
order at admission, did not change significantly
from baseline in either of these two groups.

Scores on the BDQ sub-scales ‘depersonalisa-
tion’ and ‘boundary loss,’ reflecting disturbances
of body concept, reduced significantly during
treatment in all groups, indicating an improve-
ment after the initial acute state of the illness.
These changes over time were statistically sig-
nificant in the groups with paranoid schizophre-

Žnia ‘depersonalisation’: F�4.6, d.f.�2, P�0.05;
.‘boundary loss’: F�8.4, d.f.�2, P�0.01 , anxi-

Žety disorder F�3.9 and 3.5, each d.f.�2, P�
. Ž0.05 and depressive disorder F�8.6 and 5.5,

.each d.f.�2, P�0.01 . Body cathexis improved
Žsignificantly in the groups with anxiety F�3.8,

. Žd.f.�2, P�0.05 and depression F�7.3, d.f.�
.2, P�0.01 during treatment. The VAS scores

‘small’ were significantly reduced in the paranoid
schizophrenia group during the 4-week period
Ž .F�4.4, d.f.�2, P�0.05 , whilst other changes
over time were not significant. Yet, it may be
noted that the VAS scores ‘small’ and ‘body size
change’ were still higher in patients with paranoid
schizophrenia and schizoaffective disorder than in
the other two groups after 2 and 4 weeks, al-
though the difference was no longer statistically
significant.

Two-way ANOVAs for all patient groups
showed a significant difference between groups

Ž .for BPI ‘legs’ F�3.1, d.f.�1.3; P�0.05 . There
was no other significant group effect on any of
the other BPIs, BDQ score and VAS on body
cathexis and body concept. The factor time was
significant � indicating significant changes over
time for the total sample of patients from all

Ždiagnostic subgroups � for BPI trunk F�4.7,
.d.f.�2, P�0.05 , BDQ subscale ‘boundary loss’

Ž .F�10.6, d.f.�2, P�0.001 , ‘depersonalisation’
Ž .F�11.6, d.f.�2, P�0.001 , and VAS on body

Ž .cathexis F�4.1, d.f.�2, P�0.05 . For the VAS
‘small’ the time by group interaction was signifi-

Ž .cant F�2.5, d.f.�6, P�0.05 . There were no
other significant effects of the factor time and no
significant ‘diagnostic group’ by ‘time’ interaction
for any of the tested variables.

In the samples with paranoid schizophrenia
and schizoaffective disorder, age, body-mass in-
dices, EPRS scores and chlorpromazine-equiv-
alent dosage were not correlated significantly with
any of the body image measures nor was there a
gender difference at any time point.

3.3. Association with symptom factors

Results of the factor analysis for the combined
group of patients with paranoid schizophrenia
and schizoaffective disorder are shown in Table 5.

The analysis reveals five factors, each with an
eigenvalue of more than one, and explaining a
combined total of 68.4% of the variance. The first
factor reflects the cognitive aspects of body con-
cept; symptoms of depersonalisation and boundary
loss, as well as feelings that the body is unusually
small�large or has changed its size, all load on
this factor. The second factor reflects anxiety
scores plus depersonalisation, boundary loss and
negative body cathexis, as well as general psy-

Ž .chopathology also including ratings on anxiety .
The third factor represents the perceptual facet
of body image with the three BPIs loading on it,
plus � consistent with findings on underestima-
tion of body sizes � feelings that the body is
unusually small. General psychopathology and
negative symptoms and feelings that the body is
unusually large describe the fourth factor. The
fifth factor has positive symptoms, anxiety score
and body cathexis as its only significant loadings.

The factors ‘body concept’ and ‘body percep-
tion’ are distinct factors with no loadings from
non-body-related psychopathology.

A factor analysis only with paranoid
schizophrenia patients identified the same five
factors with almost identical loadings. A separate
factor analysis only with patients with schizoaf-
fective disorder was not conducted because of the
small sample size.

4. Discussion

This is a prospective study on body image
pathology in patients with acute schizophrenia
that has assessed different facets of body image
and other psychopathology longitudinally and ap-
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Table 5
Factor analysis of body image phenomena and psychopathology in the combined group of patients with paranoid schizophrenia and

aŽ .schizoaffective disorder N�79

One ‘body Two Three ‘body Four ‘negative Five ‘positive
concept’ ‘anxiety’ perception’ symptoms’ symptoms’

BDQ depersonalisation 0.60 0.55
BDQ boundary loss 0.67 0.38
VAS ‘large’ 0.77 0.32
VAS ‘small’ 0.75 �0.30
VAS ‘body 0.60

size change’
VAS body cathexis �0.53 0.58
BPI ‘legs’ 0.78
BPI ‘head’ 0.63
BPI ‘trunk’ 0.82
PANSS-general 0.35 0.77

psychopathology
PANSS-negative 0.89

symptoms
PANSS-positive 0.82

symptoms
CAS 0.79 0.35
STAI 0.76
Eigen value 3.4 2.1 1.7 1.2 01.2
Explained variance 17.8% 15.3% 13.4% 11.9% 10.0%

a Factors with Eigen value�1 and item loadings �0.30 are shown.

plied the same methods to comparison groups
with other mental illnesses. It revealed that there
are body image aberrations that appear specific
for the groups of patients with paranoid
schizophrenia and schizoaffective disorder as
compared with the other groups in this study.

The finding that healthy subjects tend to over-
estimate the size of body parts is consistent with
the literature. Patients with anxiety disorder and
depressive disorder showed the same tendency,
and their body size perception did not differ from
that of the healthy comparison group. Patients
with paranoid schizophrenia and schizoaffective
disorder, however, did differ from the other three
groups. Yet, a statistically significant difference
occurs only in the estimated size of legs, and not
when the sizes of the head, the trunk or the
neutral objects are estimated. Thus, the under-
estimation of legs does not appear due to a gen-
eral distortion of perception, not even generalised
to all parts of the body. The relative underestima-
tion of legs seems reliable since it has been found

at three time points whilst no other difference in
BPIs has been identified at any time during acute
treatment. Moreover, the under-estimation still
exists after 4 weeks when the acute psychotic
symptoms have improved significantly.

Possibly due to the inconsistent use of different
assessment instruments, the literature shows con-
tradictory suggestions and findings on body size

Žperception in schizophrenia under- and overesti-
.mation ; however, most studies identified inaccu-

Ž .racy of body size perception Fisher, 1986 . Our
results are in line with some previous empirical

Žfindings Wagner, 1984; Rohricht and Priebe,¨
.1996 , which were obtained using a similar

methodological approach. These indicate that the
underestimation of leg size might be consistent
over time and not necessarily fluctuate with the
severity of acute symptoms. The IMP method, on
which the finding is based, is a complex proce-
dure, measuring segmental body size perception
due to tactile stimuli. The finding that � in the
total patient sample � the degree of overestima-
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tion of the trunk changed significantly over time
and was highest after two weeks suggests that
there may still be methodological problems with
the IMP method despite overall satisfactory
retest-reliability scores.

Ž .Cumming 1988 classified the body schema as
‘a fact of perception’, relating parietal lobe func-
tion to its functionality. He also stressed the ‘role
of the somatoaesthetic afferent system and the
thalamus’ for the construction of body schema.
Similarly to asomatognosia, the phenomenon of
underestimation of lower extremities might be
regarded as a neglect syndrome on the basis of
impaired central-nervous sensory processing, pre-
sumably involving both sensory and association
cortex. Perceptual disturbances were also de-
scribed for other sensory inputs from the periph-

Žery such as visual spatial perception e.g. O’Don-
. Žnell et al., 1996 , proprioception Ritzler and
. ŽRosenbaum, 1974 , and pain perception e.g.

.Guieu et al., 1994; Dworkin, 1994 . Mechanisms
leading to these disturbances are still poorly un-
derstood, and specific brain dysfunctions, atten-
tional deficits, and inadequate attitudes have been
discussed. The results of this study also lend
themselves to psychodynamic explanations, specu-

Ž .latively along the lines of Benedetti 1983 , who
suggested ‘scotomising of the body existence’ in
schizophrenia patients as an effort to prevent a
body disintegration.

The factor analysis underlines the relative inde-
pendence of body concept and body size percep-
tion in patients with schizophrenia. They are dis-
tinct phenomena and do not seem to be mere
epiphenomena of other psychopathology. One
may conclude that in research as well as in clini-
cal practice, body concept and body schema need
to be targeted specifically and separately. More-
over, the factor analysis shows that depersonalisa-
tion, boundary loss and body cathexis are less
specific and not distinct symptoms of body image
pathology.

The underestimation of legs might be seen as
corresponding to the feeling that body parts are
unusually small and that the body size has
changed. These two disturbances of body concept,
however, have been identified in patients with

paranoid schizophrenia and schizoaffective dis-
order � as compared with the other groups �
only after admission. At later stages, differences
were no longer statistically significant. The overall
clinical improvement during acute treatment was
associated with a reduction in these body concept
disturbances. The two phenomena show a differ-
ent course over time, and only body size percep-
tion pathology is consistent with and independent
of other symptom acuity. There were no specific
aberrations in any of the two samples with para-
noid schizophrenia and schizoaffective disorder
regarding affective facets of body image. No asso-
ciation was found between body image pheno-
mena and dosage of medication or degree of side
effects. Thus, it is unlikely that the specific
pathology found in patients with paranoid
schizophrenia and schizoaffective disorder is due
to their medication. Nevertheless, studies in non-
medicated groups are desirable.

Regarding the three questions of the study, it
can be concluded that disturbance of body size
perception and a feeling that parts of the body
are unusually small and that the body size changed
are specific symptoms of body image pathology in
patients with paranoid schizophrenia and
schizoaffective disorder. Disturbances of body
concept do, and disturbances of body size percep-
tion do not, change during acute treatment, and
disturbances of body concept and body size per-
ception are distinct from other symptom factors.

The findings need to be replicated in other
samples and other settings. Further research
should investigate other diagnostic samples within
the spectrum of schizophreniform disorders in-
cluding schizoid personality and possibly bipolar
affective disorder for establishing whether the
findings of this study apply to the whole range of
schizophrenia sub-groups and to patients with
other psychotic disorders.

Further investigations of neuropsychological
and�or neurophysiological correlates of the spe-
cific and consistent body size perception distur-
bance are needed for a better interpretation. The
additional assessment of different somatosensory

Ž .thresholds e.g. pain and vibration may be of
particular importance as suggested by findings in
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patients with eating disorders and non-clinical
Žgroups e.g. Lacey and Birtchnell, 1986; Pauls et

.al., 1991; Lautenbacher et al., 1993 .
Systematic studies might further develop and

clarify the methodology for assessing body image
pathology and examine additional phenomena of
body image as well as patients’ perceptions, feel-
ings and thoughts about it. Results from such
studies might help to clarify the diagnostic and
clinical implications of body image pathology.
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