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Abstract  Parts I-III of this series established signs of 
disturbed motor performance - the "psychotic motor syn- 
drome" (PMS) - in schizophrenic and endogenous de- 
pressed patients, which was not found in neurotic/reactive 
depressed nor healthy persons. Part IV yielded EEG signs 
of concomitant brain dysfunction in these patients, which 
were demonstrated by other (SPECT/PET) neuroimaging 
methods also. In part V we engaged in the development of 
motor-training programs applied both actively and men- 
tally, using the PMS as target syndrome in depressed pa- 
tients. We hypothesized that motor training would not 
only improve disturbed motor behaviour, but ameliorate 
other symptoms of psychopathology additionally, which 
was supported for these patients. Part VI is the final paper 
of this series demonstrating favourable results of our mo- 
tor-training programs in 96 schizophrenic inpatients in 
two separate investigations. A general discussion to the 
whole series attempts to link motor symptoms to neu- 
roimaging findings of brain dysfunction during motor 
challenge and to modem three- and four-factor models of 
schizophrenic symptomatology. A final version of our 
complete training programs will be published as an ap- 
pendix to this paper along with information regarding the 
abbreviated test battery. 
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Introduction 

The motor symptoms of psychopathology have been in- 
vestigated both clinically and experimentally as long as 
Kahlbaum's concept of catatonia (1874) and the early in- 
terest in the experimental investigation of motor dysfunc- 
tion by Kraepelin (1896), Wemicke (1900) and his pupil 
Kleist (1908). Decades before the introduction of neu- 
roleptics into the treatment of psychiatric patients signs of 
disturbed psychomotor performance were described pre- 
dominantly in schizophrenic and endogenous depressed 
patients, in contrast to normal persons or to patients with 
other psychiatric diagnoses (personality disorder, addic- 
tion, neurosis; e.g. Wulfeck 1941). Both voluntary and in- 
voluntary movements may be involved (Crider 1991; 
Manschreck et al. 1990) and motor symptoms may, at 
least in acute schizophrenic patients, be related to the 
severity of other psychopathology (Vrtunski et al. 1990), 
whereas in more chronic courses they may not (Schr6der 
et al. 1992a; Martin et al. 1994). 

In parts I-III of this series (Giinther and Gruber 1983; 
Guenther et al. 1986; Guenther et al. 1988) we reported 
findings of our own psychometric research establishing a 
psychotic motor syndrome (PMS) in schizophrenic and 
endogenous depressed patients (diagnosed according to 
ICD-8 and ICD-9), which occurred in drug-naive patients 
independently of previous treatment with psychoactive 
drugs. It consisted of disturbances of fine movements of 
the tongue and lips, the fingers and hands, and a perturba- 
tion of development and execution of complex motor se- 
quences. The motor test battery used by our group was 
submitted to factorial analyses (Guenther et al. 1986) and 
found to measure predominantly a general motor disabil- 
ity factor, which separated maximally schizophrenic/en- 
dogenous depressed from neurotic-reactive depressed and 
healthy persons. An abbreviated version of this test bat- 
tery was developed including only the items with maxi- 
mal loading on this general motor factor (detailed in the 
Appendix). 

In a series of neuroimaging studies using motor activa- 
tion as a challenge paradigm we established signs of con- 



comitant brain dysfunction using EEG mapping (Guenther 
et al. 1989; Giinther et al. 1993a), single photon emission 
computerized tomography (SPECT) and magnetic reso- 
nance imaging (MRI; Guenther et al. 1991), and positron 
emission tomography (PET; Gtinther et al. 1994). Psy- 
chomotor activation tasks have been used by other groups 
also exploring brain function in normal persons (Derambure 
et al. 1993), and by our group in other clinical samples as 
Gilles de la Tourette patients (Mtiller et al. 1992) or persons 
with dementia of the Alzheimer type (G/Jnther et al. 1993b). 

The signs of  brain dysfunction yielded by these neu- 
roimaging methods can only be outlined here for schizo- 
phrenics. Patients with predominant negative symptoma- 
tology showed an inability to increase focal cerebral ac- 
tivitY (necessary presumably in order to keep up with in- 
creased demands of a complex stimulation), which was 
accompanied by poorer performance during such tasks (as 
shown by our EEG mapping, SPECT and PET studies). 

In contrast, positive schizophrenics showed nearly nor- 
mal activation (EEG mapping) or even a diffuse hyperac- 
tivation (SPECT) on manumotor stimulation tasks. An 
overview and speculative hypotheses on the underlying 
pathophysiology of schizophrenia are provided in our 
1991 paper. Similar conclusions concerning insufficient 
cerebral laterality of motor functions were drawn by 
Gorynia et al. (1994) from the investigation of (unmed- 
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icated) children and adolescents with schizophrenic psy- 
chosis, predominantly of the catatonic subtype, and pa- 
tients with motility psychosis (according to Leonhard 
1986). The authors hypothesized that the observed insta- 
bility of cerebral laterality in these patients may possibly 
be favored by prenatal and early postnatal influences as 
suggested by other evidence also (e.g. Okada et al. 1994; 
overview e.g. Crow 1993). 

However, apart from such a pathophysiology aspect of 
the investigation of motor symptoms in endogenous psy- 
choses, we attempted also to use the PMS as a target syn- 
drome for treatment programs, and additional therapy for 
patients suffering from affective and schizophrenic psy- 
chosis. We hypothesized that such training would not only 
improve motor functional circuits, but other clinical 
symptoms of brain dysfunction also. We included modern 
developments of complex motor-training programs, such 
as alternating active and mental tasks, in order to obtain 
better efficacy, as known from sports-psychology studies 
(e.g. Ulich 1973; Gtinther 1980). However, we had to de- 
velop several versions of such a training program in order 
to make it suitable for use in psychiatric patients. We re- 
ported (Gtinther et al. 1992) favourable results in ICD-9 
endogenous depressed patients of  the monopolar (296.1) 
and bipolar (296.3) subtype. The results for schizophrenic 
patients are presented in this last paper of the series. 

Table 1 Personal variables, 
diagnoses and psychopathol- 
ogy scores (pretreatment rat- 
ings), study I (n = 32). UPT 
unspecific physiotherapeutic 
treatment; AT active treatment 
programs; AMT active-mental 
treatment programs; Bfs 
"Befindlichkeit sskala", total 
score; HAMD Hamilton De- 
pression Rating Scale scores, 
including subscores; BPRS 
Brief Psychiatric Rating Scale 
scores, including subscores; 
ANDP anxiety-depression; 
ANER anergia; THOT thought 
disorders; ACT Activation; 
HOST Hostility (BPRS sub- 
scales). Indicated are means 
and standard deviations (in 
brackets) 

UPT AT AMT 
(n = 9) (n = 11) (n = 12) 

Personal variables 
Age (Mean in years)/range 32.1/17-53 31.2/17-46 35.0/23-49 
Gender (m/f) 5/4 3/8 7/5 
Handedness (r/l) 6/3 10/1 11/1 

Diagnoses 
295.1 2 2 1 
295.2 1 
295.3 3 5 6 
295.6 1 4 
295.7 3 3 1 

Duration of disease 
(mean in years/range) 5.2/1-8 6.2/1-10 5.7/1-7 

Start of motor treatment after 
admission (mean in days/range) 16.8/t5-23 17.4/15-26 17.5/15-25 

Psychopathology ratings 
Bfs 27.2 (14.0) 17.3 (12.0) 17.8 (9,5) 

HAMD Retardation 1.8 (1.5) 1.8 (1.8) 1.7 (1.4) 
HAMD Attention 1.6 (1,5) 1.5 (1.5) 0.7 (I.0) 
HAMD Anxiety 2,8 (2.1) 2.8 (2.3) 2.9 (1.6) 
HAMD Somatic score 3.3 (2.0) 2.6 (2.2) 2.6 (1.6) 
HAMD Sum score 14.3 (5.8) 14.0 (5.8) 12.8 (4.3) 
BPRS ANDP 12.4 (3.4) 9.8 (3.7) 9,8 (5.0) 
BPRS ANER 10.8 (3.2) 10.5 (4.4) 13.3 (3.3) 
BPRS THOT 9.7 (3.3) 9.3 (3.7) 10.4 (3.8) 
BPRS ACT 8.9 (3.6) 7.6 (2.7) 9.3 (3.4) 
BPRS HOST 8.6 (1.9) 7.9 (2.5) 7.3 (1.8) 
BPRS Sum score 50.2 (9.1) 45.2 (9.5) 50.0 (10.0) 
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Remark to studies 

In  a validation/cross val idat ion experimental  design we 
performed two investigations in independent  samples of 
schizophrenic patients. The results of  the first investiga- 
t ion suggested that the application of our training pro- 
grams in a purely active mode was not efficacious and in- 
ferior to the act ive-mental  application. Therefore, in our 
study II, no such group was included. Both studies can 
only be outl ined in this paper for space reasons; full de- 
tails must  be obtained in two (German language) doctoral 
theses (Kalischek 1995; Mair  1995). 

The hypotheses tested were as follows: 

1. The training of motor  abilities exerts a positive influ- 
ence on motor  and psychopathology variables. 

2. The efficacy of our motor-training programs is greater 
than an unspecific physiotherapeutic t reatment of equal 
duration. 

3. If there is such a clinical efficacy of our motor-training 
programs, there should be a further advantage of com- 
b ined act ive-mental  strategies as compared with a purely 
active motor  treatment (The last hypothesis was not sup- 
ported by our first study in schizophrenics and not  carried 
over to study II). 

tire treatment by the training programs, and (c) active-mental ap- 
plication of them. 

Table 1 shows the diagnoses, the personal and the psychopathol- 
ogy variables that were assessed following the methodology of pre- 
vious work using the Hamilton Depression Scale (HAMD) (Hamil- 
ton 1960), the "Befindlichkeitsskala" (Bfs)/study I and "Paranoid- 
Depressivit~its-Skala" (PD-S)/study II (von Zerssen 1976), respec- 
tively, and the Brief Psychiatric Rating Scale (BPRS; Overall and 
Gotham 1976). 

Statistical screening of all personal (except gender, handedness 
and diagnoses) and psychopathology variables was performed us- 
ing the nonparametrical Kruskal-Wallis H-test (Claus and Ebner 
1974, p 345ff). Analysis of variance was not performed, because 
the three groups were small and unequal (n = 9, n = 11, n = 12) and 
the Bartlett test indicated inhomogeneity of variances (cf. e.g. 
Bortz 1989, p. 347). For none of the 15 H values was the probabil- 
ity below 0.05, which does not support significant differences in 
the central tendencies in any variable. For the qualitative variables, 
gender and handedness, we performed )~2-square tests, which were 
2.72 and 2.98, respectively (df= 2; P > 0.01). Thus, we could rea- 
sonably assume that all three groups were comparable with regard 
to personal and psychopathology variables. 

Design of study 

We used for all three groups a test-intervention-test strategy. In 
every group eight treatment sessions, of 30 rain duration each, 

Table 2 Personal variables, diagnoses and psychopathology scores 
(pretreatment ratings), study II (n = 64). Indicated are means and 
standard deviations (in brackets) 

Subjects and methods 
Study I 

The subjects were 32 inpatients of the Psychiatric University Hos- 
pital ldI, Munich. A clinical psychiatrist as well as a research psy- 
chiatrist (P.S.) reached independently of each other diagnoses of 
(ICD-9) schizophrenia including schizoaffective psychosis (295.7, 
ICD-9). Because our previous investigations (Gfinther and Gruber 
1983; Guenther et al. 1986) had shown a PMS both in untreated 
and neurolepfic-treated schizophrenics in accordance with findings 
of other authors (Schr6der et al. 1992a, 1993), and because we in- 
tended to work as closely as possible to normal clinical circum- 
stances, drug treatment was allowed for all patients in the study. 
Both first-episode patients as well as those with exacerbations of 
chronic courses were admitted to the study (details cf. Table 1). 
Exclusion criteria were as follows: 

1. Very acute symptoms of a schizophrenic psychosis with impair- 
ment to take contact and understand the instructions of our motor 
programs. This precondition yielded as a consequence that we 
started our training sessions not before 2 weeks after admission. 

2. Age under 18 years or above 65 years. 

3. Impaired intelligence (as screened by clinical examination only) 
preventing understanding the instructions. 

4. Signs of organic brain disease (established by EEG, X-ray, CT 
or MRI as much as available). 

5. Neurological diseases yielding motor symptoms. 

6. Surgical or orthopaedical causes of motor disturbances. 

7. Major disturbances of vision. 

8. Insufficient understanding of the German language, which made 
understanding of the instructions doubtful. 

A total of 32 patients fulfilling the above criteria and being 
consecutively admitted to the Psychiatric Hospital Munich during 
the index period were included in the study. They were randomly 
assigned to three treatment groups: (a) unspecific treatment, (b) ac- 

UPT AMT 

Personal variables 
Number 31 33 

Age (mean in years/range) 31.8 35.0 
18-59 20-56 

Gender (m/f) 21 / 10 17/16 

Handedness (r/l) 30/1 29/4 

Diagnoses 
295.0 11 8 
295.1 3 1 
295.2 1 
295.3 11 13 
295.6 1 4 
295.7 4 5 
297.0 1 - 
298.3 1 

Duration of disease 
(mean in years/range) 4.8/1-7 5.5/1-8 

Start of motor treatment 
after admission 
(mean in days/range) 16.3/14-21 17.4/14-25 

PDS-P 13.9 (11.1) 15.4 (10.8) 
PDS-D 16.7 (8.6) 20.1 (7.8) 
PDS-K 10.6 (4.9) 9.5 (5.5) 
BPRS ANDP 11.5 (4.2) 11.9 (4.4) 
BPRSANER 9.4 (4.0) 9.7 (4.1) 
BPRSTHOT 8.7 (4.9) 9.3 (5.0) 
BPRS ACT 7.1 (3.3) 8.5 (3.4) 
BPRS HOST 7.5 (3.5) 7.6 (3.1) 
BPRS Sum score 44.2 (11.7) 46.9 (11.4) 

NOTE: See Table 1 for abbreviations 



were applied altogether with a frequency of three times weekly. In 
this naturalistic clinical approach, no attempts were made to con- 
trol for the medication received during this treatment period and/or 
other intervening clinical variables. However, assuming that the 
amount of attention given to the patients in all three experimental 
groups would be a major source of variance, no "pure" clinical 
control group without such treatment sessions was included. 

Study II 

Subjects were 64 consecutively admitted inpatients of the Bezirk- 
skrankenhaus Haar (a large state hospital near Munich). All diag- 
nostic procedures were as detailed above for study I, except for the 
self-rating-scale BfS, which was replaced by the paranoid-depres- 
sion scale (PDS; yon Zerssen 1976). Table 2 shows the personal 
and diagnostic variables. Statistical screening of all steady per- 
sonal (i.e. except gender, handedness, diagnoses) and psy- 
chopathology variables was performed using repetitive t-tests. Af- 
ter subsequent Bonferroni-Holm corrections of alpha niveau (e.g. 
Abt 1981), no significant differences were obtained indicating that 
the two groups were comparable in these variables before treat- 
ment intervention. Patients were randomly assigned to two treat- 
ment groups: (a) unspecific treatment, and (b) active-mental treat- 
ment by our training programs. The design of the study including 
the application of the treatment programs was identical to study I. 

291 

Results 

Study I 

Pretreatment findings 

For  the assessment  of  p sychomoto r  variables ,  we used the 
(non-abbrevia ted)  motor  test bat tery of  our previous  in- 
vest igat ions  consis t ing of  the "motor i sche  Leis tungsser ie"  
(MLS;  Schoppe  1974) the motor  subtest  of  the Lur ia -Ne-  
braska  Neuropsycho log ica l  Bat tery  (LNB; Lur ia  1970; 
Go lden  et al. 1978), and the L inco ln -Osere tzky  Motor  De-  
ve lopmen t  Scale  (LOS; Reiner t  1966). 

Fo r  space reasons we cannot  repor t  in detai l  the find- 
ings of  the pre t reatment  measurements  of  the p sychomo-  
tor var iables  in the three groups,  which  were comparab le  
to our results  repor ted  in part  I (1983, p. 198f). It has to be 
noted here, however ,  that stat ist ical  screening using the 
nonparamet r ica l  Kruska l -Wal l i s  H-test  (again, analysis  of  
var iance  was not  pe r fo rmed  for  reasons stated previous ly)  
y ie lded  only 1 o f  24 H values  with a probabi l i ty  be low 
0.05. Because  this is less than the number  expec ted  by  

Table 3 Psychomotor changes 
(post-minus pretreatment mea- 
surements). The dimension in 
each variable is directed that 
positive values indicate im- 
provements in posttreatment 
measurements. Indicated are 
means and standard deviations 
(in brackets) 

UPT AT AMT 

Aiming 
Hits (n) 0.6 (1.7) 0.2 (2.4) -0.8 (2.0) 
Yotalduration(s) 10.0 (18.9) 12.8 (46.1) 16.8 (28.6) 

Sticks long(n) 38.8 (66.0) 2.7 (94.9) 32.2 (79.7) 
Sticks short (n) 111.4 (160.9) -9.9 (116.8) 41.3 (127.0) 

Errors(n) 36.2 (65.1) 7.1 (52.7) 7.3 (59.1) 
Errors duration(s) 26.4 (64.1) -1.6 (25.6) 27.9 (63.7) 

Line pursuit 
Errors(n) 19.1 (22.4) 1.2 (20.2) 19.5 (34.7) 
Errors duration(s) 19.2 (12.3) -1.8 (18.8) 14.5 (31.1) 
Total duration (s) -7.6 (98.2) 24.6 (50.7) 23.0 (155.0) 

Tapping 
First part (n) 2.8 (7.4) 4.6 (9.3) 5.5 (10.6) 
Second part (n) 1.6 (7.3) 2.6 (9.2) 4.6 (9.0) 
Total 1.2 (13.1) 7.1 (17.2) 31.4 (68.3) 

Pursuit rotor 
First part: Error (n) 2.9 (6.2) -1.0 (7.1) 0.4 (4.7) 

Error duration(s) -11.9 (38.3) 6.1 (39.7) 2.7 (15.6) 
Second part: Error (n) 0.1 (4.1) -1.3 (8.1) -1.3 (5.8) 

Error duration(s) 3.2 (47.2) -6.2 (46.3) 6.2 (39.1) 
Total error (n) -2.8 (7.6) -2.3 (12.5) -0.8 (8.9) 
Total error duration (s) -8.7 (81.1) -0.1 (81.9) 8.8 (49.9) 

Luria Nebraska Battery 
Item 1- 4 (points) 0.8 (1.5) 0.5 (1.1) 1.1 (1.1) 
Item 21-23 (points) 1.2 (1.1) 1.2 (1.1) 0.8 (1.1) 
Item 32-33 (points) 0.7 (1.0) -0.1 (0.8) 0.3 (0.9) 
Item 3 6 4 7  (points) 0.3 (3.6) 1.9 (3.7) 0.3 (4.0) 
Sum of points 4.6 (6.4) 5.0 (4.2) 3.6 (3.0) 

Lincoln Oseretzky scale score 0.1 (1.7) 2.6 (2.5) -0.8 (2.6) 
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chance, we could reasonably reject differences between 
the three groups in psychomotor  variables before treat- 
ment. 

Table S Rating scale score changes, posttreatment minus pretreat- 
ment measurements. Indicated are means and standard deviations 
(in bracket) 

UPT AT AMT 

Posttreatment minus pretreatment findings 

Table 3 displays the motor  variable changes (i.e. post- 
treatment minus pretreatment measurements  - dimension- 
ality is always directed so that positive values indicate 
psychomotor  improvements  in the second measurement) ,  
As can be seen f rom Table 3, all three groups improved 
their psychomotor  performance (posttreatment minus pre- 
treatment measurements)  in most  items. This is screened 
statistically in Table 4 fol lowing the methodology of  our 
treatment study in depressed patients (Giinther et al. 
1992), which is summarized in the following. Because we 
intended in both investigations to work as closely as pos- 
sible to "normal  clinical condit ions" (naturalistic design), 
we attempted also to choose a descriptive statistical 
screening suitable for this purpose. This means that we 
did not predominantly engage in establishing "signifi- 
cant" group differences, because these might  be meaning-  
less clinically for an individual patient. Instead, we at- 
tempted to assess the number  of  responders vs nonrespon- 
ders in the three groups in those psychopathology and 
psychomotor  variables that showed significant differences 
of  posttreatment vs pretreatment measurements  on t-test 

Table 4 Proportion of patient responders (in the posttreatment 
measurement more than one SD above group mean of the pretreat- 
ment measurement)/nonresponders 

UPT AT AMT 

Aiming 
Total duration 
Sticks short 7/2* 

Steadiness 
Errors-(n ) 9/0** 
Errors duration 9/0** 

Line pursuit 
Errors-(n) 8/1"* 
Errors duration 8/1 ** 

Tapping 

Second Part 

Total 

Pursuit rotor 
First part error-(n) 8/1"* 

Luria Nebraska Battery 
Item 1-4 
Item 21-23 6/3* 
Item 32 33 6/3* 
Sum of points 8/1"* 

Lincoln Oseretzky scale 

7/4** 

9/2** 

11/0"* 

9/3* 

9/3* 

Bfs 1.6 (16.3) 1.6 (13.3) 4.3 (6.3) 

HAMD Retardation 0.9 (0.9) 0.2 (1.7) 0.6 (1.2) 
HAMD Attention 0.0 (2.7) 0.6 (1.4) 0.0 (0.7) 
HAMD Anxiety 0.0 (2.6) 0.7 (2.2) 0.5 (1.6) 
HAMD Somatic score 1.2 (2.1) 0.9 (2.0) 0.9 (1.1) 
HAMD Sum score 3.9 (5.4) 3.8 (5.4) 2.6 (3.4) 
BPRS ANDP 5.4 (3.7) 3.4 (2.5) 2.9 (3.1) 
BPRS ANER 2.4 (2.7) 2.8 (2.4) 5.2 (2.8) 
BPRS THOT 3.7 (4.2) 3.4 (3.1) 4.5 (3.3) 
BPRS ACT 3.0 (2.4) 1.9 (2.1) 3.8 (3.0) 
BPRS HOST 0.4 (7.4) 2.7 (3.5) 3.3 (2.1) 
BPRS Sum score 19.4 (15.9) 14.3 (8.3) 19.8 (7.7) 

NOTE: See Table 1 for abbreviations 

screening. Only in these variables did we consider an im- 
provement  of  more than one standard deviation above 
mean of  the initial measurement  as responder. 

As displayed in Table 4, both the unspecific physio- 
therapeutic treatment and the active-mental programs 
yielded in a similar number  of  items (9 vs 7) significant 
improvements  in psychomotor  variables (nonsignificant 
variables omitted in the table), whereas in the active treat- 
ment  group there was only little improvement  for the  
group as compared with the initial measurement.  (This 
treatment was therefore omitted in study II.) Additionally, 
these group differences for the unspecific physiotherapeu- 
tic treatment and the active-mental programs seemed to be 
clinically meaningful  as indicated by a high number  of  re- 
sponders in both groups. 

Psychopathology variable changes (posttreatment mi- 
nus pretreatment measurements)  are displayed in Table 5, 

Table 6 Proportion of patient responders (in the posttreatment 
measurement more than one SD above group mean of the pretreat- 
ment measurement)/nonresponders 

UPT AT AMT 

Bfs 10/2" 

8/4* HAMD Retardation 6/3* 
9/3" HAMD Attention 

HAMD Anxiety 
HAMD Somatic score 7/5* 
HAMD Sum Score 7/2* 8/3* 9/3* 
BPRS ANDP 9/0** 9/2** 11/1"* 

9/3* BPRS ANER 6/3* 9/2** 11/1"* 
9/3* BPRS THOT 7/2* 9/2** 11/1"* 

BPRS ACT 8/1"* 8/3* 11/1"* 
11/1"* BPRS HOST 7/4* 11/1"* 

BPRS Sum score 9/0** 11/0"* 12/0"* 

NOTE: Only motor variables yielding significant group improve- 
ments (as screened by t-tests; * P < 0.05, ** P < 0.01) were sub- 
mitted to this responder vs nonresponder analysis and included 

NOTE: Only motor variables yielding significant group improve- 
ments (as screened by t-tests; * P < 0.05, ** P < 0.01) were sub- 
mitted to this responder vs nonresponder analysis and included 



Table 7 Psychomotor changes (post- minus pretreatment mea- 
surements). The dimension in each variable is chosen so that posi- 
tive values indicate improvements in posnreatment measurements 
Indicated are means and standard deviations (in brackets) 

UPT AMT 

Steadiness 
Errors--(n) 7.1 (59.3) 4.4 (53.0) 
Errors duration -2.6 (43.1) 3.2 (29.8) 

Sticks long 19.7 (46.5) 0.0 (63.2) 
Sticks short 37.9 (120.8) 23.6 (108.8) 

Pursuit rotor 
First part: Error-(n) 1.2 (5.7) 1.6 (5.6) 
Error duration 3.8 (35.7) -0.2 (42.7) 
Second part: Error-(n) 0.6 (6.6) -0.5 (4.9) 
Error duration 1.4 (31.1) 5.2 (53.8) 
Total error-(n) 1.2 (6.8) -0.1 (6.3) 
Total error duration 4.0 (32.3) 6.3 (38.4) 

Luria Nebraska Battery 
Item 1 0.5 (0.6) 0.5 (0.6) 
Item 2 0.5 (0.6) 0.5 (0.6) 
Item 3 0.2 (0.7) 0.2 (0.7) 
Item 4 0.0 (0.7) 0.0 (0.7) 
Item 36 0.0 (0.9) 0.0 (0.9) 
Item 37 0.3 (0.7) 0.3 (0.7) 
Item 38 0.1 (0.7) 0.l (0.7) 
Item 39 0.9 (0.7) 0.0 (0.7) 
Item 40 0.2 (0.8) 0.2 (0.8) 
Item 41 0.8 (0.5) 0.0 (0.5) 
Item 42 -0.1 (0.9) -0.1 (0.9) 
Item 43 0.2 (0.6) 0.2 (0.6) 
Item 44 0.0 (0.7) 0.0 (0.7) 
Item 45 0.1 (0.6) 0.1 (0.6) 
Item 46 0.2 (0.9) 0.2 (0.9) 
Item 47 0.2 (0.4) 0.2 (0.4) 
Sum of points 2.4 (3.7) 2.4 (3.7) 

and Table 6 provides similar information on the clinical 
significance of these changes. 

As can be seen from Table 6, the only significant 
changes in the subjective (self-rating) scale Bfs were ob- 
tained by the active-mental treatment, whereas there ap- 
peared to be no obvious difference between the three 
groups in the other rating scales in the responder analysis. 

In conclusion, whereas in psychomotor variables both 
unspecific and active motor training resulted in about 
equal improvements of  psychomotor disturbances, for the 
more important psychopathology variables there remains 
a (slight) advantage for the active-mental training in the 
subjective feeling better. Because of these preliminary en- 
couraging results, we decided to perform a cross-valida- 
tion study in a new (bigger) sample of patients and an- 
other hospital. However, because the purely active motor- 
training programs were not as efficacious as the active- 
mental form, this application mode was not included in 
the cross-validation study. 
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Table 8 Proportion of patient responders (in the posttreatment 
measurement more than one SD above group mean of the pretreat- 
ment measurement)/nonresponders 

UPT AMT 

Sticks long 18/13" 
Sticks short 22/11 ** 

Luria Nebraska Battery 
Item 1 19/12" 19/14" 
Item 2 20/11" 20/13" 
Item 37 23/10"* 
Item 39 20/11" 
Item 41 18/13" 
Item 43 23/10"* 
Item 44 19/12" 
Item 47 22/11"* 
Sum of points 19/14" 

NOTE: Only motor variables yielding significant group improve- 
ments (as screened by t-tests; * P < 0.05, ** P < 0.01) were sub- 
mitted to this responder vs nonresponder analysis and included 

Study II 

Several patients of  study I had complained of  the long du- 
ration of the psychomotor assessment procedures. Be- 
cause the results of  our factorial analyses (detailed in 
Gtinther et al. 1986, p. 306) indicated that the Lincoln-Os- 
eretzky scale as well as the most variables of aiming, line 
pursuit and tapping of the MLS, did not load on the first 
general motor ability factor, these variables were not in- 
cluded in study II. Similarly, items 21-23 and items 
32-33 of the LNB, which did not load on the general mo- 
tor ability factor, were also excluded from the final ver- 
sion of our motor test battery. As detailed in the discus- 
sion to the factorial analyses in our 1986 publication, the 
general motor-ability factor was the one that separated 
schizophrenic and control persons maximally, whereas the 
omitted variables contributed little to this separation. 

Again, for space reasons, we cannot report in detail the 
findings of the pretreatment measurements of the psy- 
chomotor variables in the two groups, which were again 
comparable to our results reported in parts I (1983) and II 
(1986). It is pointed out that statistical screening using the 
same methodology as outlined previously for the personal 
and psychopathology variables (repetitive t-tests and sub- 
sequent Bonferroni-Holm corrections of  alpha niveau) 
again yielded no significant differences, indicating that 
the two groups were comparable in these variables. 

Table 7 demonstrates the psychomotor changes (post- 
minus pretreatment measurements) after treatment inter- 
ventions for both groups, both for the MLS and the LNB, 
along with the statistical evaluation of these changes in 
Table 8. As displayed in Table 8, there were no differ- 
ences in the responder rate in the variables of the MLS, 
whereas there was a superiority of the active-mental train- 
ing in the items of the more complex movement  se- 
quences of  the LNB as indicated by the sum score. 

Finally, Table 9 displays the changes in psychopathol- 
ogy variables along with the statistical screening of  these 
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Table 9 Rating-scale score changes, posttreatment minus pre- 
treatment measurements. Indicated are means and standard devia- 
tions (in brackets) 

UPT AMT 

PDS-P 4.5 (6.8) 4.3 (9.2) 
PDS-D 3.0 (10.7) 5.3 (5.3) 
PDS-K -0.9 (4.6) ~).8 (3.2) 
BPRS ANDP 1.6 (6.2) 3.1 (4.3) 
BPRS ANER 1.1 (5.1) 2.5 (4.0) 
BPRS THOT 2.3 (3.4) 3.6 (4.0) 
BPRS ACT 0.4 (4.1) 2.7 (3.4) 
BPRS HOST 0.9 (3.4) 3.3 (2.8) 
BPRS Sum score 5.6 (15.5) 15.1 (12.1) 

NOTE: See Table 1 for abbreviations 

Table l0 Proportion of patient responders (in the posttreatment 
measurement more than one SD above group mean of the pretreat- 
ment measurement)/nonresponders 

UPT AMT 

PDS-P 22/9* 23/10" 
PDS-D 22/9* 26/7** 
PDS-K 20/13" 
BPRS ANDP 23/10" 
BPRS ANER 20/13" 
BPRS THOT 27/4** 29/4** 
BPRS ACT 23/10" 
BPRS HOST 27/6** 
BPRS Sum Score 18/13" 31/2"* 

NOTE: Only motor variables yielding significant group improve- 
ments (as screened by t-tests; * P < 0.05, ** P < 0.01) were sub- 
mitted to this responder vs nonresponder analysis and included 

changes demonstrated in Table 10. Whereas in the subjec- 
tive-scale PDS both treatment interventions yielded about 
equal improvements,  there was again a distinct superiority 
of  the active-mental treatment intervention in the objec- 
tive rating scale BPRS, especially the sum score. 

We consider this to be the major finding of these two 
studies, i.e. that active-mental motor-treatment programs 
can yield a distinct increase in the responder rate, not only 
in psychomotor variables, but also in objective and sub- 
jective psychopathology variables. This result is similar to 
favourable findings with the treatment programs in de- 
pressed patients, and seems to be of  potential clinical in- 
terest, if supported further, not only by effectiveness stud- 
ies (naturalistic clinical circumstances), but also by well- 
controlled efficacy experiments (e.g. Wilson 1995). It is 
discussed in more detail in the following section along 
with speculative hypotheses on possibly underlying brain 
dysfunctions and dimensions of psychopathology in 
schizophrenic disorders. 

Discussion 

Before discussing our results on the effectiveness of  mo- 
tor-training programs as an "add-on" therapy for schizo- 

phrenic patients, several methodological problems have to 
be pointed out. Psychomotor variables depend on many 
complex influences both in psychiatric and normal popu- 
lations. However, in several investigations in our series of 
studies we attempted to rule out or at least control for 
some variables influencing psychomotor symptoms in 
psychiatric patients. Intelligence, handedness and vari- 
ables of concentrative abilities did not significantly deter- 
mine existence and degree of the symptoms of the PMS 
neither in depressed nor in schizophrenic patients (Gtin- 
ther and Gruber 1983). 

In subsequent investigations we were able to further 
rule out age, configuration of psychopathology and subdi- 
agnoses from influencing the psychomotor syndrome. Es- 
pecially and most importantly, in our follow-up studies on 
schizophrenic (Guenther et al. 1986) and depressed 
(Guenther 1988) patients we established that the PMS 
seems to be independent from psychotropic medication, 
because both in the factorial analyses on depressed and 
schizophrenic patients, either drug-naive or treated with 
psychotropic substances, there was no difference in the 
constellation of the PMS. This means that the motor dis- 
turbances loading on a general motor-disability factor are 
responsible for most of  the variance. Thus, although there 
is no doubt that lithium, neuroleptics mad other psy- 
chotropic substances may produce motor disturbances on 
their own, they obviously do not load on the general mo- 
tor ability and the PMS. This allowed us to use a short- 
ened version of our motor test battery for clinical applica- 
tion (see Appendix). 

Thus, there is additional justification to include med- 
icated patients in our evaluation of additional treatment 
programs, because obviously the target syndrome seems 
to be independent of drug treatment. Additionally, in a 
naturalistic and realistic clinical approach to evaluate ef- 
fectiveness (and/or efficacy) of  treatment programs it 
seems virtually impossible to control prospectively e.g. 
life events and medication, just to name two possibly im- 
portant variables, in experimental and control groups. De- 
spite these inevitable biases of  all naturalistic investiga- 
tions, the relative time stability of the PMS syndrome - 
without intervention with motor treatment - may add reli- 
ability to our results. Both in schizophrenic (Gtinther et al. 
1986) and depressed patients (Giinther et al. 1988) there 
was evidence that psychotic motor symptoms existed in a 
prolonged manner after improvement (of psychopathol- 
ogy), thus displaying trait characteristics. Interestingly, di- 
rect intervention on the psychomotor target syndrome was 
able to improve the motor symptoms also, indicating that 
the PMS is, under direct training, less time-stable than 
without motor treatment. 

However, another limitation in interpreting the results 
in this way must be pointed out. In their series of investi- 
gations on neurological soft signs, SchrOder et al. (1992a, 
1993) found a significant reduction of these symptoms in 
the course of both remitting schizophrenic and affective 
(depressed) patients, but not in chronic schizophrenics. 
Thus, although the relation of their motor soft signs to our 
"general motor disability" remains to be elucidated, the 



possibility exists that different compositions of schizo- 
phrenic samples with regard to psychopathology (e.g. re- 
mitting vs chronic) may influence the course and stability 
of motor symptoms with or without motor treatment. 

It is unknown in which manner psychopathological and 
motorpathological improvement may interact, although 
recent neuropsychological results indicate that executive, 
memory and motor functions may be independent specific 
deficits (Sullivan et al. 1994) in schizophrenics. More 
studies are needed to elucidate further these complex is- 
s u e s .  

With all these limitations, however, empirically and 
clinically our results may be of interest that motor-train- 
ing programs as additional treatment in depressed and 
schizophrenic patients improved not only motor variables, 
but also psychopathology variables. Although motor ther- 
apies in clinical treatment settings are used in nearly all 
psychiatric hospitals, controlled studies to their effective- 
ness (not to speak of efficacy evaluations) are rare. Weber 
and coworkers (1993) studied subjective and objective 
psychopathology and body imaging in various psychiatric 
patients. They found that after 4 weeks of clinical motor 
training there were especially improvements in subjective 
psychopathological variables and body imaging in their 
patients. Although the authors did not evaluate psy- 
chomotor disturbance directly, their findings seem par- 
tially consistent with our results, because both in de- 
pressed and schizophrenic patients we found improve- 
ments in objective and subjective psychopathology using 
motor training as "add-on" therapy. In our group we eval- 
uated additionally psychomotor performance in these pa- 
tients and fotmd improvements also. 

Finally, tile evaluation of concomitant signs of brain 
dysfunction during motor activation and their relations to 
dimensions of psychopathology are discussed. 

Speculative hypotheses on pathophysiology/brain 
dysfunctions in subgroups of schizophrenic patients 

Using psychomotor activation paradigms and 16- and/or 
32-channel EEG mapping, we reported signs of brain dys- 
function in schizophrenic patients. They indicated hypo- 
function in left hemisphere primary sensorimotor areas 
and right (compensatory?) hemisphere overactivation in 
patients displaying positive without (primary or sec- 
ondary) negative symptoms (Guenther et al. 1989; G/Jn- 
ther et al. 1993b). 

Schizophrenic patients with predominant negative 
symptomatology, in contrast, displayed bilateral hypo- 
function during motor activation involving diffuse corti- 
cal areas including primary motor regions (Guenther et al. 
1989). Interestingly, these "negative" schizophrenics 
showed a similar nonreactivity as found with the same ac- 
tivation paradigm and EEG mapping in mild-to-moderate 
Alzheimer patients (GiJnther et al. 1993b). Similarities be- 
tween chronic and negative schizophrenics, as well as 
Alzheimer's patients, are further supported by findings 
using a different methodology. Royall et al. (1993) re- 
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ported on similar signs of frontal-lobe brain damage in 40 
young, chronically ill schizophrenics and demented el- 
derly patients displaying signs of executive dyscontrol. 
Further evidence linking schizophrenia to dementia of the 
Alzheimer type is suggested by evidence of pathomor- 
phology implicating predominantly the mediotemporal 
(entorhinal) cortex and the hippocampal areas (e.g. Gold- 
smith and Joyce 1995), although much remains to be elu- 
cidated about the etiology of such shared findings in dif- 
ferent disorders. Using music-perception tasks as an addi- 
tional challenge, similar findings to those described for 
motor tasks were obtained by EEG-mapping methods 
(Gfinther et al. 1993b). Furthermore, more reliable neu- 
roimaging methods, such as SPECT (Guenther et al. 
1991) and PET (Gfinther et al. 1994) supported signs of 
brain dysfunction in schizophrenia also. Schizophrenic 
patients with predominant positive symptomatology 
showed during a simple complex task of the right domi- 
nant hand a bilateral diffuse increase of the cerebral blood 
flow as measured by SPECT. In schizophrenic patients 
with predominant negative symptomatology, however, 
there was again (similar to the findings of the EEG-map- 
ping studies) a complete nonreactivity upon such stimula- 
tion (Guenther et al. 199l). This latter finding was sup- 
ported by our own recent PET study (Gtinther 1994), 
yielding again signs of nonreactivity of glucose uptake 
during a manumotor task. 

In the SPECT study of 1991, we investigated addition- 
ally the area of the corpus callosum and found no differ- 
ence in the schizophrenics (as a whole group) when com- 
pared with age- and gender-matched normal persons. This 
finding is in accordance with several reports in the litera- 
ture (e.g. Colombo et al. 1994). However, when predomi- 
nantly positive and negative schizophrenics were sepa- 
rated, significantly different midsagittal areas of the cor- 
pus callosum within the schizophrenics were observed. 
These findings lead us to finally postulate some specula- 
tive hypotheses on pathophysiology of schizophrenia: 

Multiple predisposing influences (e.g. early neurode- 
velopmental disorders, intra-uterine maldevelopment, ge- 
netic influences, e.g. Bogerts 1995) may lead in some 
(later on schizophrenic) persons - long before the mani- 
festation of first core symptoms - to very subtle signs of 
brain dysfunction, e.g. ambidexterity (Gorynia 1994) or 
various other "neurological soft signs" (Schr6der et al. 
1992a, 1993). Long-lasting compensatory efforts of the 
brain in an attempt to cope with these subtle brain dys- 
functions may then result in a breakdown/disinhibition 
under multifactorial influences (e.g. life events, influences 
of hallucinogenic drugs or other toxic substances, other 
insults to the brain such as epileptic seizures or infection, 
endocrinopathy, etc.). 

In such patients with manifest schizophrenia, those 
who have neuroimaging signs of disinhibited compen- 
satory brain hyperactivation may be the patients with pos- 
itive symptoms such as hallucinations and delusions. Be- 
cause of unknown reasons (medication, severity of the 
disease, genetic or environmental influences), however, 
this disinhibited (originally compensatory?) hyperactiva- 
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tion may not be held up anymore in some of these patients 
and lead to a burn out of such pathological brain organi- 
zation producing negative symptomatology. This change 
is detected by neuroimaging studies as a complete nonre- 
activity to various stimuli. Cerebral nonreactivity and lack 
of increase of focal neuronal activity to complex demands 
lead consecutively to an insufficient performance of diffi- 
cult tasks. This may, of course, not only be seen in com- 
plex motor task, which was used in our series of investi- 
gations as "functional window to the brain", but also in 
other functional circuits: Impaired psychosocial function- 
ing, loss of differentiation of personality, lack of concen- 
tration and goal-directed intention are further examples of 
brain nonreactivity found in chronic psychotic patients. 

New atypical drug developments in combination with 
psychosocial and psychotherapeutic activating methods 
may increase the number of patients who can escape this 
"brain burn-out syndrome". Both our psychomotor treat- 
ment programs (as a psychotherapeutic approach in a 
broad sense) and our findings on pathophysiology in sub- 
groups of schizophrenics attempt to contribute to clinical 
improvements for this unfortunate subgroup of patients. 

Finally, apart from these speculations, it has to be ad- 
mitted that only very little experimental evidence links 
psychopathology and neuroimaging/brain dysfunction in 
a sophisticated way in order to overcome e.g. the certainly 
simplifying positive-negative dimension. Schr6der et al. 
(1992b) used psychopathological and morphological (CT) 
data in schizophrenic patients and separated by factorial 
analyses four subsyndromes: remitted, chronic delusional, 
chronic asthenic and chronic disorganized. Negative 
symptoms were shared by all three chronic subgroups, 
whereas CT alterations implicated different brain areas in 
the chronic subgroups and were not predominant in the re- 
mitting cluster. Similarly, Liddle and colleagues (1992) 
used PET for investigation of blood flow in schizophre- 
nias and performed factorial analyses together with data 
of the psychopathology. They delineated three subsyn- 
dromes (psychomotor poverty, disorganization, reality 
distortion), which were linked to pathological brain perfu- 
sion in left and right dorsolateral prefrontal cortex, basal 
ganglia and medial temporal lobe, respectively. 

Based on psychopathological data assessed by scales 
originally derived to measure negative (SANS) and posi- 
tive (SAPS) dimensions, Peralta et al. (1994) proposed a 
four-syndrome model, which fitted best the psychopathol- 
ogy data of his schizophrenic sample using confirmatory 
factorial analysis. Thus, assessments of combinations of 
psychopathological and neuroimaging data may yield 
more sophisticated models of schizophrenic subsyn- 
dromes, which seem undoubtedly important for the clini- 
cal treatment and prediction of outcome for these patients, 
and may be a rewarding line for this type of research. 
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Appendix 

Motor Test Battery, final version: 

Motorische Leistungsserie (MLS; Schoppe 1974) (avail- 
able e.g. through Dr. G. Schuhfried, Hyrtlstrasse 45, A- 
2340 M6dling): 
Steadiness (variables: Errors-number, Errors-duration) 
Sticks long, sticks short (variables: total duration) 
Pursuit rotor (variables: Error-number, Error-duration, 
both 1. and 2. part, Total Error-number, Total Error-dura- 
tion) 

Luria Nebraska Neuropsychological Battery (LNB; Gol- 
den, Purisch and Hammeke (1978) (available e.g. through 
University of  Nebraska Press): 
Motor part Items 1-4, 36-39, 40-47 (variables scores as 
defined in the manual). 
These items 1-4 and 36-47 load similarly to all MLS 
items indicated above on a general motor ability factor. 
This general motor ability factor separates maximally en- 
dogenous depressed and schizophrenic from neurotic-re- 
active depressed and normal persons. 

Motor Training Programs, version A (version B has simi- 
lar tasks in another order): 

Material: Chair, table, paper and pencil, matches, handle, 
stick. 

General instruction: You sit in an upright position on a 
chair before a table. Your feet are standing firmly on the 
floor, the arms on the table. All the tasks you have learned 
before. At the signal you perform a task continuously at a 
speed of your choice until tile stop signal is given. After 
each task you relax until the next begins. 

Exercise 1: Hold your hands upwards over the table with 
extended arms. Open and close the hand to a first alterna- 
tively starting with the right hand. (Mental training addi- 
tionally: Do not perform the movement in reality, but only 
in your mind. Be careful not to really move any part of 
your body). 

Exercise 2: With your lips closed put your tongue between 
lower lip and teeth, then between upper lip and teeth. 
Then, press your tongue against the left cheek, then the 
right cheek. 

Exercise 3: On the table in front of you there is a sheet of 
white paper. Take a pencil into your writing hand, holding it 
vertically at its tip with your fingers. Draw a big square first, 
and smaller ones inside, thus producing a kind of maze. 

Exercise 4: Hold your hands over the table with your arms 
extended. First, with your writing hand bring the index 
finger to the thumb, then the middle, fourth and little fin- 
ger. Reverse this order going back over fourth, middle and 
index finger. Then make the same movements with the 
other hand. 

Exercise 5: Put 10 matches on the table parallel with a dis- 
tance of about 1 cm from each other. Take the pencil with 



your  wri t ing hand,  hold ing  it ver t ica l ly  at its tip with your  
fingers.  Try to hit  the intervals  be tween  the matches  with 
the t ip of  the penci l  f rom r ight  to left; begin  again  at the 
right when you are ready.  

Exerc ise  6: Stand upr ight  bes ide  of  your  chair. Put s lowly  
the arms as ide  until  they are in r ight  angle  to your  body.  
Thumbs  poin t  to your  front, pa lms  downwards .  Then 
close your  eyes,  go on t iptoes and bend your  knees.  Try to 
keep  the balance.  I f  you feel  uncer ta in  or sway, open your  
eyes  and restart  the exercise.  

Exerc ise  7: Take the handle  in your  wri t ing hand and be-  
gin to squeeze  it regularly.  Then you move  your  r ight  arm 
from aside your  body  to a pos i t ion  rec tangular  to it. Con-  
t inue to squeeze the handle  whi le  you are mov ing  the arm. 
Then move  the arm back  to the body. Again ,  cont inue to 
squeeze  the handle.  

Exerc ise  8: On the table before  you there is a sheet  of  
white  paper. Take a penci l  into your  wri t ing hand, hold ing  
it ver t ica l ly  at its tip with your  fingers.  Draw a circle  and 
a t r iangle  inside of  it, whose  corners touch the triangle.  
Then draw again  a circle.  Draw a square inside it whose  
corners  touch the circle.  Cont inue  with these two figures.  

Exerc ise  9: Put  your  dominan t  arm rec tangular ly  bes ide  
your  body. Draw circles  c lockwise  into the air  with the 
hand. Cont inuing  this movement ,  put  the foot  of  that side 
with its t iptoes a l ternat ively  to one and the other  side of  
your  s tanding leg. Stop when you lose ba lance  and restart  
the whole  exercise.  

Exerc ise  10: Draw with the t iptoes of  your  dominan t  foot  
a t r iangle  on the floor. Touch the f loor  s l ight ly  with your  
toes at the corner  of  that tr iangle.  Then draw with that 
same foot  a circle  in the air. Restar t  the two figures.  

(Bookle t  with instruct ions and f igures avai lable  f rom the 
author.) 

References 

Abt K (1981) Problems of repeated significance testing. Contr Clin 
Trials 1:377-381 

Bogerts B (1995) Neuropathology and structural brain imaging in 
schizophrenia. Cm-r Opin Psychiatry 8 : 29-33 

Bortz J (1989) Statistik f/Jr Sozialwissenschaftler. Springer, Berlin 
Heidelberg New York 

Claus G, Ebner H (1974)Grundlagen der Statistik. VEB Volk und 
Wissen, Berlin 

Colombo C, Abbruzzese M, Livian S, Scotti G, Locatelli M, Bon- 
fanti A, Scarone S (1993) Memory functions and temporal-lim- 
bic morphology in schizophrenia. Psychiatry Res 50 : 45-56 

Crider A (1991) Motor disturbances in schizophrenia. B ehav Brain 
Sci 14 : 22-23 

Crow TJ (1993) Schizophrenia as an anomaly of cerebral asymme- 
try. In: Maurer K (ed) Imaging of the brain in psychiatry and 
related fields. Springer, Berlin Heidelberg New York, pp 3-17 

Derambure P, Dujardin K, Defebvre L, Bourriez JL, Jacquesson 
JM, Guieu JD (1993) Etude spatiotemporelle des d6synchroni- 
sations lides h l'6v6nement an cours d'une activit6 motrice au- 
tocommandde. Neurophysiol Clin 23:337-351 

Golden C J, Hammeke T, Purisch A (1978) Diagnostic validity of a 
standardized version of Luria's neuropsychological investiga- 
tion. J Consult Clin Psychol 46(6): 1258-1265 

297 

Goldsmith SK, Joyce JN (1995) Alterations in hippocampal mossy 
fiber pathway in schizophrenia and Alzheimer's disease. Biol 
Psychiatry 37 : 122-126 

Gorynia I, Dudeck U, Nenm~rker KJ (1994) Instability in func- 
tional motor laterality of children and adolescents with endoge- 
nous psychosis and predominantly motor disturbances. Eur 
Arch Psychiatry Clin Neurosci 244 : 33-38 

G~inther W (1980) Untersuchungen zur Wirksamkeit mentaler 
Trainingsverfahren bei grobmotorischen Bewegungsst6rungen. 
Diss. T/jbingen 

G/jnther W, Gruber H (1983) Psychomotorische St6rungen bei 
psychiatrischen Patienten als m6gliche Gmndlage neuer An- 
sfitze in Differentialdiagnose und Therapie. I: Ergebnisse erster 
Untersuchungen an depressiven und schizophrenen Kranken. 
Arch Psychiatr Nervenkr 233:187-209 

Guenther W, Guenther R, Eich FX, Eben E (1986) Psychomotor 
disturbances in psychiatric patients as a possible basis for new 
attempts at differential diagnosis and therapy. II: Cross valida- 
tion study on schizophrenic patients: persistance of a "psy- 
chotic motor syndrome" as possible evidence of an indepen- 
dent biological marker syndrome for schizophrenia. Eur Arch 
Psychiatr Neurol Sci 235 : 301-308 

Guenther W, Guenther R, Streck P, R6mig H, R6del A (1988) Psy- 
chomotor disturbances in psychiatric patients as a possible ba- 
sis for new attempts at differential diagnosis and therapy. III: 
Cross validation study on depressed patients: the psychotic mo- 
tor syndrome as a possible state marker for endogenous de- 
pression. Eur Arch Psychiatry Neurol Sci 237 : 65-73 

Guenther W, Streck P, Steinberg R, Guenther R, Raith L, Back- 
mund M (1989) Psychomotor disturbances in psychiatric pa- 
tients as a possible basis for new attempts at differential diag- 
nosis and therapy. IV: Brain dysfunction during motor activa- 
tion measured by EEG mapping. Eur Arch Psychiatry Neurol 
Sci 239 : 194-209 

Guenther W, Petsch R, Steinberg R, Moser E, Streck P, Heller HJ, 
Kurtz G, Hippius H (1991) Brain dysfunction during motor ac- 
tivation and corpus callosum alterations in schizophrenia mea- 
sured by cerebral blood flow and magnetic resonance imaging. 
Biol Psychiatry 29 : 535-555 

Gtinther W, Streck P, Gt~nd/jrewa M, Mtiller N, Bscheid I, Bender 
W, Gfinther R (1992) Psychomotor disturbances in psychiatric 
patients as a possible basis for new attempts at differential di- 
agnosis and therapy. V: Evaluation of psychomotor training 
programs in depressed patients. Eur Arch Psychiatry Neurol 
Sci 242:152-160 

Gfinther W, Klages U, Mayr M, Haag C, Mtiller N, Hantschk I, 
Streck P, Steinberg R, Baghai T, Banquet JP, Rondot P (1993a) 
EEG mapping investigations of psychomotor and music per- 
ception brain dysfunction in untreated schizophrenic patients. 
Neurophysiol Clin 23 : 516-528 

G~Jnther W, Giunta R, Klages U, Haag C, Steinberg R, Satzger W, 
Jonitz L, Engel R (1993b) Findings of electroencephalographic 
brain mapping in mild to moderate dementia of the Alzheimer 
type during resting, motor, and music-perception conditions. 
Psychiatry Res: Neuroimaging 50:163-176 

Gfinther W, Brodie JD, Bartlett EJ, Dewey SL, Henn FA, Volkow 
ND, Alper K, Wolkin A, Cancro R, Wolf AP (1994) Dimin- 
ished cerebral metabolic response to motor stimulation in schizo- 
phrenics: a PET study. Eur Arch Psychiatry Neurol Sci 244: 
115-125 

Hamilton M (1960) A rating scale for depression. J Neurol Neuro- 
surg Psychiatry 23 : 56-62 

Kahlbaum KL (1874) Die Katatonie oder das Spannungsirresein. 
Hirschnakl, Berlin 

Kalischek E (1995) Aktiv-mentales Trainingsprogramm als Zu- 
satztherapie bei schizophrenen Psychosen - Einfluss auf die 
Psychomotorik. Diss. M/Jnchen 

Kleist K (1908) Untersuchungen zur Kenntnis psychomotorischer 
Bewegungsst6rungen. Klinkhammer, Leipzig 

Kraepelin E (1896) Der psychologische Versuch in der Psychia- 
trie. Psychologische Arbeit 1 : 63-65 



298 

Leonhard K (1986) Aufteilung der endogenen Psychosen und ihre 
differenzierte J~tiologie. (6. Auflage) Akademie Verlag, Berlin 

Liddle PF, Friston KJ, Frith CD, Hirsch SR, Jones T, Frackowiak 
RSJ (1992) Patterns of cerebral blood flow in schizophrenia. Br 
J Psychiatry 160:179-186 

Luria AR (1970) Die hOheren kortikalen Funktionen des Men- 
schen und ihre St6rungen bei 6rtlichen Hirnsch~idigungen. 
VEB, Berlin 

Mair GR (1995) Klinisch-experimentelle Untersuchung zum Ein- 
fluss eines kombiniert aktiv-mentalen psychomotorischen Trai- 
ningsprogramms auf der Psychopathologie schizophrener Psy- 
chosen. Diss. Mfinchen 

Manschreck TC, Keuthen NJ, Schneyer ML, Celada MT, Laugh- 
ery J, Collins P (1990) Abnormal involuntary movements and 
chronic schizophrenic disorders. Biol Psychiatry 27: 1150- 
1158 

Martin P, Tewesmeier M, Albers M, Schmid G, Scharfetter C 
(1994) Investigation of gestural and pantomime performance in 
chronic schizophrenic inpatients. Eur Arch Psychiatry Clin 
Neurosci 244 : 59-64 

Mtiller N, Giinther W, Bscheid I, Haag C, Klages U, Baghai T, 
Straube A (1992) Quantitative EEG-Analyse bei Gilles-de-la- 
Tourette-Syndrom. Erste Ergebnisse einer 32-Kanal-EEG- 
Mapping-Studie. Aktuelles Forum "Bildgebende Verfahren zur 
Untersuchung von Himfunktionen", 108. Wanderversammlung 
Sfidwestdeutscher Neurologen und Psychiater. Sonderheft Ner- 
venheilkunde, 48-51 

Okada F, Tokumitsu Y, Hoshi Y, Tamura M (1994) Impaired in- 
terhemispheric integration in brain oxygenation and hemody- 
namics in schizophrenia. Eur Arch Psychiatry Clin Neurosci 
244 : 17-25 

Overall JE, Gorham DR (1976) Brief Psychiatric Rating Scale. In: 
Guy W (ed) ECDEU assessment manual for psychopharmacol- 
ogy. Rockville, Bethesda MD, pp 157-169 

Peralta V, Cuesta MJ, Leon J de (1994) An empirical analysis of 
latent structures underlying schizophrenic symptoms: a four 
syndrome model. Biol Psychiatry 36 : 726-736 

Reinert G (1966) Entwicklungstests. In: Heiss R (ed) Handbuch 
der Psychologie, vol 6. Hogrefe, GOttingen, pp 315-321 

Royall DR, Mahurin RK, True JE, Anderson B, Brock IP, Free- 
burger L, Miller A (1993) Executive impairment among the 
functionally dependent: comparisons between schizophrenic 
and elderly subjects. Am J Psychiatry 150:1813-1819 

Schoppe KJ (1974) Das MLS-Gefiit. Ein neuer Testapparat zur 
Messung feinmotorischer Leistungen. Diagnostica 20(1) :43- 
46 

Schr6der J, Niethammer R, Geider FJ, Reitz C, Binkert M, Jauss 
M, Saner H (1992a) Neurological soft signs in schizophrenia. 
Schizophr Res 6 : 25-30 

Schr6der J, Geider FJ, Binkert M, Reitz C, Jauss M, Saner H 
(1992b) Subsyndromes in chronic schizophrenia: Do their psy- 
chopathological characteristics correspond to cerebral alter- 
ations? Psychiatry Res 42 : 209-220 

Schr6der J, Richter P, Geider FJ, Niethammer R, Binkert M, Reitz 
C, Saner H (1993) Diskrete motorische und sensorische St6- 
rungen (neurologische soft signs) im Akutverlauf endogener 
Psychosen. Z Klin Psychol Psychopathol Psychother 41 : 190- 
206 

Sullivan EV, Shear PK, Zipursky RB, Sagar HJ, Pfefferbaum A 
(1994) A deficit profile of executive, memory and motor func- 
tions in schizophrenia. Biol Psychiatry 36:641--653 

Ulich E (1973) Beitr~ige zum mentalen Training, Schriftenreihe 
Training und Beanspruchung. Frankfurt a. Main 

Vrtunski PB, Simpson DM, Meltzer HY (1989) Voluntary move- 
ment dysfunction in schizophrenics. Biol Psychiatry 25:529- 
539 

Weber C, Haltenhof H, Combecher J, Blankenburg W (1993) Be- 
wegungstherapie in der Psychiatrie. Eine vergleichende Ver- 
laufsstudie an 70 Patienten. Fortschr Neurol Psychiatr. Sonder- 
heft 1, 61 : V1-5 

Wemicke K (1900) Gmndriss der Psychiatrie in klinischen Vor- 
lesungen. Thieme, Leipzig 

Wilson WH (1995) Do anticonvulsants hinder clozapine treat- 
ment? Biol Psychiatry 37:132-133 

Wulfeck W (1941) Motor function in the mentally disorders. I. A 
comparative investigation in psychotics, psychoneurotics and 
normals. Psychol Rec 4 : 271-323 

Zerssen D vnn (1976) Klinische Selbstbeurteilungs-Skalen aus 
dem Mtinchener Psychiatrischen tnformationssystem. Wein- 
heim 


