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Psychoeducation improves adherence and motivates 
patients to accept a maintenance therapy as recom-
mended by the guidelines. This would mean a daily con-
sumption of at least 300 chlorpromazine (CPZ) units in 
the long run and should lead to an increase of the antipsy-
chotic dosage in comparison to patients with treatment as 
usual (TAU). This raises 2 important questions: whether 
more side effects are provoked and do the patients have a 
corresponding benefit with a better outcome. A total of 
41 patients with a diagnosis of schizophrenic or schizoaf-
fective disorder were randomized at study entry, either to 
bifocal psychoeducation (21), or to standard treatment 
(20). They were compared concerning compliance, type 
of medication, dosage (CPZ equivalents), motor side 
effects and number of days in hospital. The average daily 
antipsychotic medication 2 and 7 years after index dis-
charge was 365 and 354 CPZ-units respectively in the 
intervention group (IG), but 247 and 279, respectively in 
the control group (CG). The extent of motor side effects 
was slightly smaller in the IG, but they showed a small 
and statistically not significant increase in the rate of tar-
dive dyskinesia (TD) after 7 years. At the 7-year follow-
up the patients in the IG had spent 74.7 days in hospital 
compared to 243.4  days for the patients in the CG (P 
< .05). The course of illness was significantly better in 
the IG without increasing motor side-effects. Therefore, 
psychoeducation should be integrated more systemati-
cally into the routine treatment. These data are part of 
a previous study, published 2007, with a sample size of 
48 patients. Seven patients—3 of the IG and 4 of the 
CG—could not be included, because they were not able 
to complete the very complex “Computer-based kine-
matic analysis of motor performance.” In this article all 
conclusions are referred to the new sample size, therefore 
some results are slightly different in comparison to the 
previous data.
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Introduction

A maintenance therapy with antipsychotics during a 
period of at least 5  years is recommended for schizo-
phrenic patients with repetitive episodes in numerous 
guidelines.1–4 Relapses can occur in spite of antipsychotic 
treatment during the outpatient phase due to noncompli-
ance of patients,5–9 as well as to psychiatrists’ administra-
tion of an insufficient dosage.10–12

Therefore, the patients of the intervention group (IG) 
were motivated during their index stay by a psychoedu-
cational approach to accept a maintenance therapy of 
at least 300 chlorpromazine (CPZ) units daily, as recom-
mended in the guidelines. In reference to the non-inferior 
hypothesis it should be proven that patients who follow 
this advice will not have more side effects than patients 
in the control group (CG) with a probably lower dosage.

One of  the most important goals of  this study was to 
train the patients of  the IG very successfully to make 
the best choice concerning medication with a mini-
mal rate of  side-effects during maintenance therapy. 
This can only be realized in close contact with the 
patients.13–16 Even under treatment with atypicals, drop 
outs or change of  medication will occur among 75% 
of  the patients during a period of  18 months.17 Beyond 
this aspect, improvement of  compliance means being 
aware of  the higher risk of  side-effects, especially tar-
dive dyskinesia (TD)18–23; patients have to be very inten-
sively trained in recognizing their side effects in time 
and adapting treatment in close cooperation with their 
psychiatrists.24–30

Two questions were interesting in this context: Firstly, 
can psychoeducation (PE) improve compliance and be 
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helpful in motivating patients to take a sufficient dosage 
in the long run? And, on the other hand, will PE sup-
port the patients, in an appropriate manner, to detect 
side effects early enough to prevent harm by adapt-
ing the medication in time? To answer these questions, 
the data among the intervention and the CG from the 
Munich PIP-study (Psychosis Information Project) were 
reanalyzed and compared at index discharge, as well as 
2 and 7  years later: Compliance and days in hospital; 
type of  medication and dosage; extra pyramidal motor 
symptoms (EPMS) and TD. In order to have the best 
objective findings concerning EPMS, the additional 
computer-based kinematic analysis of  motor perfor-
mance was one of  the topics of  the 7-year follow-up. 
This method was not available either at baseline nor at 
2-years follow-up, therefore data exist only at the end-
point after 7 years.

Munich PIP-Study

Design

Between 1990 and 1994 the randomized multi-centre 
PIP Study was organized at 3 psychiatric hospitals in 

Munich (LMU: Ludwig-Maximilians-Universität; BKH 
Haar: Community Hospital of Munich; TUM: Technical 
University of Munich). All patients with a schizophrenic 
or schizoaffective psychosis (DSM III-R: 295.10-94; 
297.10/ International Classification of Diseases (ICD)-10: 
F 20, F22, F25) were screened at admission. Additional 
inclusion criteria: indication of antipsychotic relapse pre-
vention for a period of at least 12 months; age between 18 
and 65 years; patients’ acceptance of an outpatient treat-
ment in the study centre; patients’ agreement to involve a 
key relative or a friend.

Exclusion Criteria. A distance between home and 
hospital of  more than 150 kilometers; less than 30 
minutes contact per week with the key relative; drug 
addiction during the past 6  months prior to admis-
sion; pregnancy; IQ < 80; insufficient knowledge of 
the German language; no remission of  the psychotic 
symptoms during the last 2  years despite a sufficient 
therapy (figure 1).

Details of the screening and randomization process, 
sample size calculation, statistical analysis and the 2- and 
7-year follow-up outcome are published elsewhere.29,31 

Assessed for eligibility PIP-TUM sub-sample (n = 283) 

Enrolment

Randomised (n = 101)1

Allocation

Allocated to Intervention Group
(n = 51)     

Allocated to Control Group (n = 50)

Received allocated intervention (n = 40)
Protocol violators (n = 6)
exclusions2 (n = 6)
consent withdrawals (n = 0)
Dropout before discharge (n = 5)

Received allocated intervention (n = 42)
Protocol violators (n = 7)
exclusions2 (n = 6)
consent withdrawals (n = 1)
Dropout before discharge (n = 1)

Lost to follow-up/ discontinued
out patient treatment/refused CBKA*
(n = 19):

-2-year follow-up (n = 3)
-7-year follow-up (n = 13)
-refused *computer-based kinematic
analysis (n = 3)

Lost to follow-up/ discontinued out-
patient treatment /refused CBKA*
(n = 22):

-2-year follow-up (n = 3)
-7-year follow-up (n = 15)
-refused *computer-based kinematic
analysis (n = 4)

Analysis
7 year follow-up period

Completer Analysis (n = 41)

Analysed (n = 21) Analysed (n = 20)

Fig. 1. Consort flow diagram of the progression through the phases of the study (n = 41; Psychosis Information Project- Technical 
University of Munich [PIP-TUM] sub-sample). 1These 101 patients constitute a sub-sample of the PIP-Study with 236 patients (Pitschel-
Walz et al29). 2Change of diagnosis; no indication for antipsychotic relapse prevention; no remission during inpatient stay; distance from 
patient’s home to hospital more than 150 km.
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This article focuses exclusively on the sub-sample of the 
TUM (n = 101) because only here has the 7-year follow-
up investigation been performed.

Subjects

At the study centre of  the TUM, 283 patients were 
screened; 101 could be included into the randomization 
procedure. Nineteen patients had to be excluded before 
index-discharge for formal reasons or due to discontinu-
ation of  the index-intervention, 34 patients dropped out 
during the 7-year follow-up period, another 7 patients 
had to be excluded on account of  their refusal to take 
part in the extended neuropsychological motor test-
battery. Therefore, 41 of  the original 82 patients (50%) 
were available for data analyses. These patients showed 
no significant differences in their sociodemographic 
and clinical characteristics at the point of  study entry 
(table 1).

Index Stay: PE for the IG, Treatment as Usual for 
the CG

Psychoeducation began as quickly as possible after ran-
domized allocation. There were 4 weekly sessions of  60 
minutes each; afterwards, 4 additional monthly sessions 
were held. Relatives were also invited to 8 weekly ses-
sions, each lasting 90 minutes. The groups were headed 
by therapists who had not been involved in the routine 
treatment. In both settings the same psychoeducational 
modules were presented. Apart from improvement of 
coping by discussing similar experiences, consider-
able attention was paid to the interactive evaluation of 
illness-relevant information. The take-home message 
of  the psychoeducational program was: schizophrenic 

psychoses are provoked by biological factors in combi-
nation with psychosocial stress; therefore they have to 
be treated with medication and psychotherapeutic inter-
ventions. Patients’ empowerment can only be developed 
successfully on the basis of  a sufficient medication and 
long-term psychosocial treatment elements. Above all, 
the patients were trained to report their side effects to 
their therapists immediately and to look together with 
them for the most suitable medication.31–33 In addition, 
patients and relatives received an information booklet 
to sustain the learning process initiated by psychoedu-
cational groups.34 With the exception of  the 8 bifocal 
psychoeducational sessions, the intervention and CGs 
received the same psychiatric treatment as usual (TAU) 
during the inpatient period.

Outpatient Treatment: TAU for IG and CG

In the study centre of  the TUM it was possible to pro-
vide the current outpatient treatment (TAU) for a period 
of  4 years. After this period, the patients in both groups 
had to be referred to the general psychiatrists’ prac-
tices outside of  the hospital for organizational reasons. 
A thorough assessment of  psychopathology, social func-
tioning, medication, compliance and insight was after 2 
and 7 years. There are no systematically data concerning 
the situation after 7 years.

Medication Regimen

All patients were encouraged to accept a maintenance 
therapy with antipsychotic medication during a period of 
at least 1 year (first episode patients). In the case of recur-
rent psychoses, the patients were told to take the medica-
tion for a period of 5 years and longer. The kind of the 

Table 1. Sociodemographic and Clinical Characteristics of Subjects at 7-Year Follow-up (n = 41)

Intervention  
Group (n = 21)

Control  
Group (n = 20) Test P (2-tailed)

Age (y) Mean 38.1 40.7 t = −0.95 .35
SD 7.9 9.4

Sex Female % 52.4 65 χ2 = 0.67 .53a

Education Low % 33.3 10.0 χ2 = 3.35 .19
Medium % 33.3 40.0
High % 33.3 50.0

Diagnosis (ICD-10) 20.0 71.4 75.0 χ2 = 4.12 .39
20.1 4.8 0.0
20.2 4.8 0.0
25.1 0.0 10.0
25.2 19.0 15.0

Duration of illness (y) Mean 13.0 13.3 t = −0.22 .83
SD 5.2 5.0

Total number of hospitalizations Mean 5.8 6.1 t = −0.28 .78
SD 3.3 3.3

Note: ICD, International Classification of Diseases.
aFisher’s Exact Test.
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drug and the dosage were adapted individually according 
to clinical needs; 300 CPZ-units were recommended as 
the optimal dosage.10,35 Co-medication was not restricted. 
All changes of medication were documented during the 
clinical visits.

After 4 years, the patients could no longer be treated 
in our outpatient department. Their psychiatrists were 
told to inform external therapeutic colleagues concerning 
the most significant details. They were instructed, in par-
ticular, not to make any distinction between patients of 
the psychoeducational group and the CG. Both samples 
should be treated in the same manner.

Clinical Rating Scales

Compliance, type of  medication, the average number 
of  consumed CPZ-units and side-effects were the main 
outcome criteria. These data were assessed 2 and 7 years 
after index-discharge. Compliance was rated by the 
treating psychiatrists on a 4-step ordinal scale (1 = very 
good/ 2 = good/ 3 = moderate/ 4 = bad). Plasma drug 
level measurements were performed in order to validate 
the psychiatrists’ compliance ratings; the results of  this 
procedure revealed a very high and statistically sig-
nificant concordance as published in a former article.29 
Blood samples to test the drug levels were taken every 
4 to 8 weeks only during the first 2  years and at the 
end of  the 7-year follow-up for reasons of  costs. The 
samples were frozen and the results were evaluated at 
the end of  these 2 years and respectively 7 years later. 
Doctors’ compliance ratings were therefore not based 
on the objective values of  drug levels. These were later 
found to have a very high concordance between both 
methods.29

CPZ-units were calculated as proposed by Jahn and 
Mussgay.10 The newer atypicals were transformed into 
CPZ-units following Woods.36

Great attention was paid to the detection of neuroleptic 
side effects such as extrapyramidal symptoms and TD.22,37,38 
During the first 2 years there was a thorough investigation 
of possible side effects every 4 weeks by means of the scales 
developed by Simpson and Angus39 and Guy.40

Computer-Based Kinematic Analysis of Motor 
Performance

To obtain more objective indicators of neurological 
symptoms such as EPMS, TD, and psychomotor retarda-
tion, a series of computer-based kinematic analyses of 
motor performance was made. These examinations can 
detect mild psychomotoric disturbances much earlier and 
more precisely than the clinically based rating scales.

This procedure was one of  the topics of  the 7-year 
follow-up, because the patients were motivated by the 
psychoeducational approach to accept a maintenance 
therapy of  at least 300 CPZ units daily, as recommended 

in the guidelines. In reference to the non-inferior hypoth-
esis, it should be proven that patients who are following 
this advice will not have more side effects than patients 
in the CG with a probably lower dosage. This investiga-
tion was only possible at the time of  the 7-year follow-
up. The experimental setup of  these motor tasks and 
the micro-behavioral kinematic analyses of  the stored 
movement trajectories have been described in full detail 
elsewhere.41–43 Several motor tasks were given44; 3 of 
them will be reported here:

(1) Repetitive drawing of superimposed circles with the 
dominant hand (“as quickly as possible”; 7 s) as a mea-
sure of hypokinesia and motor automaticity. (2) Finger 
steadiness during bilateral finger spreading (“please 
stretch your arms and fingers out and spread your fingers 
lightly; hold this position as still as possible”; 30 s), as 
well as during bilateral pincer grip (“please stretch your 
arms out and hold these pens as still as possible”; 30 s) 
as a measure of tremor. (3) Bilateral arm dropping (“let 
your arms fall against your thighs”; 3 times) as a measure 
of rigidity.

Task 1 was performed on a digitizer tablet (TDS 
Numonics ZedPen+), tasks 2 and 3 were performed while 
the patient was standing in front of or beside an ultra-
sound measurement system (Zebris CMS 50).

To be brief  here, only 2 measures from each task 
will be presented in the following (this restriction of 
data was not done to eliminate less favorable findings, 
other categories showed the same trend): The frequency 
(Hz) and the intra-individual variability (coefficients 
of  variation) of  the peak velocities of  the up and down 
movements of  the stylus during repetitive circle drawing 
(task 1); the successive difference mean squares from the 
acceleration curves of  the index finger tips during finger 
steadiness and pincer grip, respectively (task 2, mean 
of  both hands); the mean dropping time (ms) and the 
mean peak velocity during arm dropping (task 3, domi-
nant arm only). While the 2 measures from task 1 reflect 
speed and intra-individual variability as more general 
aspects of  fine motor control, measures from tasks 2 
and 3 reflect decreased motor steadiness (tremor) and 
increased muscle tone (rigidity) as 2 central aspects 
of  possible neuroleptic motor side effects and motor 
automaticity.

Data Analysis and Statistical Methods

Fisher’s exact test was employed for all comparisons 
between the study groups involving dichotomous vari-
ables, Chi-square tests according to Pearson were used 
for group comparisons involving categorical variables 
with several alternative answers. For continuous vari-
ables, equal variance t tests for independent samples were 
used; in the case of inhomogeneity of variance, t tests 
with adjusted degrees of freedom (df).
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Results

Compliance and Long-term Outcome (Days in 
Hospital)

At index discharge and 7 years later, both groups showed 
a “good” or “very good” compliance. After 2 years there 
was a trend for a better compliance in the IG (P = .09), 
but this is not a statistically significant result.

The corresponding numbers of days in the hospital up 
to the point of 7 years showed a significant (P < .03) bet-
ter outcome in the IG: 74.7 days vs 243.4 days (table 2).

Type of Antipsychotic Medication and Dosage at Index-
Discharge, as well as 2 and 7 Years Later

At the point of  index-discharge in the early 90s, only 
10% of the patients in the IG and 15% of the patients 
in the CG received an exclusive treatment with atypi-
cals. Two and 7  years later the extent of  a treatment 
with atypicals was 25% respectively 57% in the IG; the 
patients in the CG remained at a clearly lower level of 
25%, respectively 30%.

During the period of 24 months after index-discharge, 
as well as during the period of 6 months before the 7-year 
follow-up, the average daily consumption of CPZ-units 
was higher in the IG, but nevertheless these differences 
did not reach statistically significance (table 3).

EPMS and TD at Index-Discharge, as well as 2 and 7 
Years Later

At the time of index-discharge the rigor-score (average 
of items 1–7 of the EPMS-scale) was 0.9 in the IG and 
1.4 in the CG; 2 and 7 years later there was a continuing 

decrease in both groups, the difference did not reach a 
significant level (figure 2).

The amount of TD was measured by item 8 of the 
Abnormal Involuntary Movement Scale (AIMS)-scale 
(global severity score). At the time of index-discharge, the 
percentage of patients without any signs of TD was 71.4% 
in the intervention and 85% in the CG. Seven years later 
a decrease to 42.9% in the IG was found, the correspond-
ing value in the CG was 65%. “Severe” hints of TD were 
absent in both groups 7 years later, but “questionable” or 
“minimal” signs were more often seen in the IG, but these 
values did not reach statistical significance (table 4).

Computer-Based Kinematic Analysis of Motor 
Performance at 7-Year Follow-up

As can be seen from table  5, none of the experimental 
motor tasks showed significant differences between the 

Table 2. Compliance and Long-term Outcome (Days in Hospital)

Point of Time
Intervention  
Group, n

Control  
Group, n Test P (2-tailed)

Compliance “good”/ “very good” at Index discharge (20/19) 90.0% 94.7% χ2 = 0.31 1.0a

Compliance “good”/ “very good” 2 years later (20/19) 95.0% 73.7 % χ2 = 3.40 .09a

Compliance “good”/ “very good” 7 years later (21/20) 85.7% 85.0% χ2 = 0.00 1.0a

Number of rehospitalizations during follow-up  1.6 3.0 .06
Days in hospital 7 years later (mean) (20/19) 74.7 (SD: 99.5) 243.4 (SD: 309.0) t = −2.27 .03b

Note: aFisher’s Exact Test.
bt test with adjusted degrees of freedom (df) due to inhomogeneity of variance.

Table 3. Dosage of Antipsychotic Medication (CPZ—Units)

Date of Investigation Intervention Group Control Group Test P (2-tailed)

Year 2 (average of the last 24 months) mean 365.1 247.3 t = 1.32 .20
SD 359.7 154.8
n (n = 20) (n = 19)

Year 7 (average of the last 6 months) Mean 354.2 279.2 t = 0.85 .40
SD 313.7 244.2
n (n = 21) (n = 20)

Fig. 2. Extra pyramidal motor symptoms (EPMS)-rigor (mean of 
items 1–7).
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2 patient groups with the exception of the coefficient of 
variation of the peak velocities during repetitive circle 
drawing (CV of Vmax in %), which exhibited a tendency to 
be higher in the CG, indicating increased intra-individual 
motor variability in the less compliant and with a trend 
of lower medication and, in the meantime, longer hospi-
talized patient group (table 5).

Discussion

The main focus of the Munich PIP-Study was to moti-
vate the patients to accept an adequate antipsychotic 
maintenance therapy in line with the recommendations 
of Brügge.3 The positive consequences of this motivating 
program were still found to be working in the IG 2 years 
later.29

In the 7-year follow-up published in 2007 already,31 
including the whole sample size of 48 patients—24 in the 
IG and 24 in the CG—a significant lower rehospitaliza-
tion rate—54% vs 88%—and a significant lower amount 
of hospital days in the meantime—75 vs 225—was found. 
The non-inferior hypothesis, that patients of the IG would 
not suffer from a higher rate of motor side effects, despite 
a higher dosage of antipsychotic medication, was to be 
tested. Therefore at the 7-year investigation a computer-
based kinematic analysis of motor performance was used 
to find even minimal signs of motor side effects, which 
are usually not detected by exclusively clinical based 
examinations. As it was a very complex and long endur-
ing examination, unfortunately 7 patients—3 of the IG 

and 4 of the CG—did not agree with this procedure in the 
motor lab. Therefore, the actual article focuses only on 
the 41 completers of the motor lab and the outcome data 
are adapted to this new sample size with the consequence 
of slightly deviating results in comparison with the previ-
ous article of 2007.31

The rehospitalization rate per patient during the 7-year 
follow-up of this slightly smaller sample of 41 patients 
was 1.6 in the intervention and 3.0 in the CG (P = .06). 
The number of days in hospital in the interim totaled 
243 days in the CG as compared with only 74 days in the 
IG (P < .03). In comparison with the CG, the patients in 
the IG had a higher, but not significant, medication dos-
age after 2 and 7 years.

If  this positive outcome was completely caused by 
psychoeducational long-term effects cannot be proven, 
because the ongoing treatment and assessment of both 
groups in the outpatient department of the study center 
had to be stopped after 4 years owing to a lack of thera-
peutic capacity. Therefore exact data concerning the ther-
apeutic behavior during the years 5 to 7 of both patient 
groups are lacking. But these findings would be in line 
with the long-term outcomes of the psychoeducational 
studies of Hornung et al45 and Tarrier et al.46

The quota of patients who were treated exclusively with 
atypicals 7 years later was 57% in the IG; in comparison 
with the CG this amount had nearly doubled. The exter-
nal therapists who took over had not been instructed to 
treat the intervention patients preferentially with atypi-
cals, neither during the 4  years of the treatment in the 

Table 5. Computer-Based Kinematic Analysis of Motor Performance at 7-Year Follow-up

Intervention Group Control Group Test P (2-tailed)

Circle drawing (21/20)
 Frequency (Hz) Mean (SD) 4.24 (0.59) 4.19 (0.89) t = 0.22 .83
 CV of Vmax (%) Mean (SD) 10.62 (1.97) 12.82 (4.52) t = −2.04 .05
Finger steadiness (20/20)
 Finger spreading (sdms) Mean (SD) 64.35 (23.03) 65.58 (21.92) t = −0.17 .86
 Pincer grip (sdms) Mean (SD) 53.57 (19.42) 49.14 (10.83) t = 0.89 .38
Arm dropping (17/20)
 Dropping time (ms) Mean (SD) 670.49 (87.29) 685.63 (116.32) t = −0.44 .66
 Vmax (º/ ms) Mean (SD) 259.12 (50.59) 244.60 (51.00) t = 0.87 .39

Note: CV, coefficient of variation; Vmax, maximum velocity; HZ, Hertz; sdms, successive differences mean square.

Table 4. Tardive Dyskinesia: AIMS (Item 8: Global Severity Score in %)

Intervention IG CG IG CG IG CG IG CG

Date of Investigation No
Questionable (1)  
or Minimal (2) Medium (3) Severe (4)

Index discharge (21/20) 71.4 (n = 21) 85.0 (n = 20) 19.0 (n = 21) 15.0 (n = 20) 4.8 (n = 21) 0 (n = 20) 4.8 (n = 21) 0 (n = 20)
2 years later (20/19) 85.0 (n = 20) 78.9 (n = 19) 10.0 (n = 20) 21.3 (n = 19) 5.0 (n = 20) 0 (n = 19) 0 (n = 20) 0 (n = 19)
7 years later (21/20) 42.9 (n = 21) 65.0 (n = 20) 42.8 (n = 21) 35.0 (n = 20) 14.5 (n = 21) 0 (n = 20) 0 (n = 21) 0 (n = 20)

Note: AIMS, Abnormal Involuntary Movement Scale; IG, intervention group; CG, control group.
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index facility, nor during the outpatient phase in the fol-
lowing 3 years. In the early and mid 90s, only a minor-
ity of schizophrenic patients were treated with atypicals 
in Germany. Meanwhile, the majority of schizophrenic 
patients gets atypicals.21,47 It is to be assumed that patients 
with psychoeducation were more successful in receiving 
the very best medication strategy. These findings are in 
agreement with results of the adherence literature.25 
According to the shared decision-making concepts,26,30 
patients were presumably more actively involved in the 
selection of their medication. Yet the resulting improve-
ment of compliance 2 years after index-discharge was not 
significant, probably due to the small sample size of the 
2 and 7 follow-up group; patients from the total sample 
of the PIP-Study did have significant differences.29 Seven 
years later, there was an equalization of the compliance-
rates. It is assumed that the recurrent rehospitalizations 
of the control patients with repeated psychiatric and psy-
chotherapeutic treatment gradually led to more insight 
and a better compliance in the long run.

The rate of EPMS was nearly the same in both groups 
at all investigation points.

The number of patients who had no signs of TD at 
the 7-year follow-up diminished by about 20 % in the CG 
and 28.5% in the IG. “Questionable” or “minimal” signs 
were more often seen in the IG, but you should take into 
consideration that at index-discharge more patients in 
the IG had TD in general and severe TD in particular. 
The higher level of medication in the IG did not result 
in a statistically significant increase of TD. If  this was an 
effect of the higher rate of atypicals cannot be answered 
at the moment. These findings agree with data in the 
literature.22,23,48,49

The results from the clinical rating scales are con-
firmed by the results of  the experimental motor tasks. 
The kinematic indices derived from those motor tasks 
have been demonstrated to be very sensitive to even the 
subtlest dysfunctions in motor control that may easily 
be overlooked by clinical observation alone.41 The only 
really significant difference was the higher intra-individ-
ual motor variability during repetitive circle drawing in 
the CG. Increased motor variability in repetitive (diado-
chokinetic) movements may be interpreted as a neuro-
logical soft sign intrinsic to the neurobiological basis 
of  schizophrenia itself  rather than an adverse medica-
tion side effect.50,51 On the other hand, the higher rate 
of  relapses and the more intensive oscillations of  the 
course of  the illness with a more frequent stop-and-go of 
medication may also be responsible for this significantly 
worse result in the CG. These findings must be replicated 
by further studies.

As in the case of other authors,45,46 the 7-year follow-up 
outcome was significantly better in the IG.31,52 The advan-
tage concerning rehospitalizations due to good compli-
ance did not provoke a higher rate of discrete motor 
disturbances. Whether the higher rate of atypicals has 

induced this positive outcome cannot be answered by the 
present data, but we can assume that the higher rate of 
atypicals is responsible for the lower level of side-effects 
in spite of a higher amount of CPZ-units. Other findings 
in the literature,13,52–55 confirm that patients with psycho-
education usually exert more influence on the kind of 
treatment they receive, and this could be the reason for 
more atypicals, as found in this study. The higher rate of 
atypicals could be seen as the only reason for the better 
outcome of the IG in general, but atypicals alone can-
not explain the enormous difference of almost 168 days 
in hospital during the 7 years (74.7 vs 243.4); this reduc-
tion of hospital days can be seen as a consequence of 
improvement of relapse prevention by the bifocal psycho-
educational intervention.

These findings are encouraging concerning the improve-
ment of adherence by psychoeducation. Psychoeducation 
can lead to a significant improvement of long-term outcome 
and save treatment costs, above all, by the reduced number 
of hospital days.56 Being better informed and thus better 
empowered, patients can positively influence their medical 
treatment and reduce side effects in the long run. In par-
ticular we have to realize, that improvement of compliance 
means an increase of CPZ units and dosage. Patients who 
trust us and follow our advice can avoid the risk irrespon-
sible harm in comparison to patients with non-adherence. 
We can never promise a total guarantee that the prescribed 
medication will do no harm, but we have to guarantee that 
our patients are well informed concerning their individual 
risk and that we provide them with the necessary informa-
tion to make an informed consent concerning their way 
of treatment. This must sometimes include the possibility 
to ignore our recommendations. Psychoeducation should 
make sure by providing a convincing empowerment that 
this will be the smaller part of patients. Psychoeducation 
can be recommended as an important part of the routine 
treatment of patients with schizophrenia.

Limitations

The sample size 7 years after discharge was rather small 
in both groups and a selection bias of higher motivated 
and more healthy patients cannot be excluded. The type 
of medication used was not documented over a period of 
6.5 years. It was only during the previous 6 months prior 
to follow-up that the medication was exactly explored. 
The higher rate of atypicals in the IG may have influenced 
the better outcome in this patient group. Severe TD at 
discharge was only observed in the IG, therefore presum-
ably at the 7-year follow-up, the patients of the IG contin-
ued to show a higher incidence of TD. The study patients 
could only be treated in the index facility for a period of 
4 years, the rest of the 3 follow-up years was more or less 
uncontrolled. It cannot be excluded that unknown con-
founders have differently influenced the outcome in both 
groups.
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