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Summary Length of cycles, intervals, and episodes
of 72 schizoaffective patients were investigated (du-
ration of the follow-up x = 25 6 years, minimum 10,
maximum 59 years) The average cycle length (time
between beginning of an episode and next relapse)
was found to be 37 5 months (median) Patients with
a schizodepressive initial episode, unipolar course,
and without precipitating factors relapsed much later
than patients with schizomanic onset, bipolar course,
and precipitating factors The older the patient at
onset the shorter the first cycle The length of cycle
decreased with increasing cycle number Patients
with schizodepressive onset, asthenic personality,
and monomorphous course stayed in hospital longer
or needed longer inpatient-like treatment than
others Length of cycles and intervals were charac-
terized by an extraordinary intraindividual and in-
terindividual variation.
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The aim of this part of the study was to establish
when manifestations of new episodes occur, how long
the intervals between episodes are, and which factors
have an impact on them The part of the Cologne
study presented here is oriented strongly on the in-
vestigations carried out by Angst and co-workers
( 1973, 1988), because of the latter's fundamental im-
portance, but also because of the dearth of other
similar investigations in the international literature
(Marneros and Tsuang 1986 ; Tsuang and Marneros
1986).

2 Materials and Methods

Features of the investigated patients, methods, instruments,
and definitions are described in Parts I and III (Marneros et al.
1988 a, b) The necessity for various statistical procedures
(logarithmic transformation, correlation analysis, stepwise
multiple regression analysis, or special statistical considera-
tions) will be described in the various subsections of the Results
section.

3 Results
1 Introduction

The length of cycles and of their component elements
(episodes and intervals) is one of the most important
variables in the course of schizoaffective disorders.
As shown in Part I of the present study (Marneros et
al 1988 a), schizoaffective disorders are recurrent.
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3.1 Cycles

3.1 1 Length of Cycles A cycle was defined (Angst
1986) as the period of time between the beginning of
one episode and the beginning of the next As shown
in the first part of this study, the 71 patients ( 1 per-
manently hospitalized patient excluded) passed
through up to 17 cycles during the whole course, giv-
ing a total of 326 cycles The average length of cycles
1 to 10 is shown in Fig 1 However, more than 10
cycles were found in only a few cases, so that statisti-
cal conclusions with general validity were difficult;
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Table 1 Length of cycles (months) Schizoaffective disorders
(N = 63)

Cycle N Arith LN Geo Median
no (pa metic metric

tients) mean mean

1 63 79 67 3 70 40 49 32 00
2 57 46 84 3 24 25 76 32 25
3 40 29 98 2 97 19 57 16 75
4 34 21 91 2 73 15 41 14 00
5 30 25 49 2 96 19 32 16 75
6 26 29 78 2 88 17 85 14 00
7 17 20 72 2 68 14 72 12 50
8 11 21 59 2 64 14 07 14 00
9 10 19 55 2 32 10 26 8 87

10 10 11 32 2 07 8 00 11 00
11 8 13 21 2 25 9 57 13 75
12 6 11 83 2 34 10 47 12 50
13 5 20 80 2 49 12 11 8 00
14 3 30 41 3 05 21 26 33 50
15 3 19 50 2 20 9 09 6 00
16 2 21 87 2 76 15 80 21 87
17 1 21 00 3 04 21 00 21 00

the features of cycles 10 to 17 in these cases could not
be considered as much more than features of the
course of individual patients The cases showed how
variable is the course of schizoaffective disorders re-
garding length of cycles Because of this individual
variation it was important which value was taken as
representative for the average length of cycles: the
arithmetic mean gave the impression of a much more
favorable course than the median or the geometric
mean (Table 1).

Other authors (Angst and Weis 1967 ; Angst et al.
1973 ; Angst 1980) found that the length of cycles, in-
tervals, and episodes can be transformed logarithmi-
cally to be normally distributed This finding was

Table 2 Length of cycles 1 to 4 in patients having at least 4
cycles (N = 34) (months) Schizoaffective disorders

Cycle LN X Geometric Median Paired t-test
mean

1 3 67 39 65 32 37
2 2 93 18 91 16 87 P = 0694

P = 0 694
3 3 01 20 49 17 87

P = O 120
4 2 73 15 33 14 00

checked and found to be valid for our material The
distribution of the lengths of cycles was found to be
very strongly left-biased, i e , the arithmetic mean
presented the false picture of a very favorable prog-
nosis regarding relapse, which was not the case for
the median and geometric mean Using logarithmic
transformation an approximately normal distribution
was achieved Therefore, for the statistical investiga-
tions and conclusions regarding length of cycles, in-
tervals, and episodes the logarithmically transformed
values were used.

Aiming to achieve data for generalization, we de-
cided to include in the following statistical evaluation
only as many cycles as were found in at least half the
patients At least four cycles were found in 34 pa-
tients ( 54 % of the 63 patients having cycles) The
length of these four cycles is shown in Table 2 Com-
parison of the successive cycles showed that a signifi-
cant difference existed between the first and the sec-
ond cycle (P = 0 005, log values, paired t-test) and
also between the first and the third (P = 0 004) and
fourth (P = 0 000) cycles, but not between the other
successive cycles The fourth cycle was found to be
less than half as long as the first one.

However, there were very strong intraindividual
and interindividual differences Only two patients
displayed a successive decrease in the length of the
first four cycles, and in both of them the fifth cycle
was longer than the fourth Table 3 and Fig 2 dem-
onstrate the deviation, showing the frequency of suc-
cessive increases or decreases in cycle length.

3.1 2 Average Length of Cycles Aiming to achieve a
more representative average cycle length, the intrain-
dividual mean was computed, and then these values
were used to calculate the average cycle length for
the whole group (median) As already shown by
other investigations (Angst 1980), this value is more
representative than the mean of all cycles together.
For statistical analysis the values were logarithmically
transformed, using 63 patients, i e , the whole inves-
tigated population minus 8 monophasic patients and
1 permanently hospitalized patient The average
cycle length was found to be 37 5 months (median,
Table 4), i e , the average time between the begin-
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Table 3 Individual analysis of length of cycles in patients hav-
ing at least 4 cycles (N = 34) Schizoaffective disorders

Number
patients

1) Every successive cycle shorter 2
2) Every successive cycle longer O

3) Length of 2 cycles increasing,
of 1 cycle decreasing 15

4) Length of 2 cycles decreasing,
of 1 cycle increasing 15

5) Length of 2 cycles decreasing,
1 cycle unchanged 1

6) One decreasing, 1 increasing,
1 cycle unchanged 1

34

SCHIZOAFFECTIVE DISORDERS

(N = 34)

1 2 CYCLE 2 3 CYCLE 3 4 CYCLE

CHANGES IN CYCLE LENGTH

Fig 2

Table 4 Average length of cycles (months) (intraindividual
mean values) Schizoaffective disorders

Median 37 50
sx 56 87
Min 8 25
Max 227 75

LN 3 34
Geometric mean 28 22

Number of patients 63

ning of one episode and the beginning of the next one
was over 3 years Using the median of all cycles to-
gether (N = 326), instead of the median of the intra-
individual mean values, the average cycle length was
17 months (Angst 1980, found almost the same,
namely 18 months) This value falsely implied a very
unfavorable course with regard to time of relapse.

3.1 3 Factors Influencing Average Cycle Length.
Using univariate statistical analysis of the logarithmi-
cally transformed values (t-test) and Pearson correla-

tion analysis, the influence of different factors shown
in Tables 5 and 6 on the average cycle length was in-
vestigated Polarity was the only factor to have an in-
fluence: patients with a bipolar course had on aver-
age significantly shorter cycles than unipolars.

The Pearson correlation analysis (Table 6)
showed that none of the parameters investigated cor-
related significantly with the average length of the
cycles (log) Nevertheless, findings of other authors
showing a strong dependence of cycle length on age
at onset (Angst 1980, 1986), were partially con-
firmed The average cycle length was found to be in-
dependent of age at onset, but the first cycle (albeit
not the others) was strongly dependent on this factor
(r= -0 4033, P= 0 001), the older the patient at
onset, the shorter the first cycle (see Sect 3 1 4).

3.1 4 Length of First Cycle The length of the first
cycle differed significantly from that of the successive
ones The same factors investigated for average cycle
length (Tables 5 and 6) were investigated for the
length of the first cycle in all 63 patients with more
than one episode Using the t-test, patients with a
schizodepressive first episode had a longer first cycle
than patients with a schizomanic one Patients with
unipolar course and patients without precipitating
factors also had longer first cycles In addition, Pear-
son correlation analysis showed that the first cycle
(log) was strongly (negatively) dependent on age at
onset (r = -4033, P = 0 001): the older the patient at
onset, the shorter the first cycle (Sect 3 1 3) The av-
erage length of the first cycle in the investigated
population was 32 months (median, range 1-372
months).

Stepwise multiple regression analysis including all
univariate significant variables showed (Table 7) that
the variables of age at onset, precipitating factors,
and schizodepressive initial episode were selected by
the stepwise procedure, explaining 35 % of the vari-
ance.

3.2 Length of Episodes

The length of an episode (demarcated by the begin-
ning and the ending of actual clinical symptomatol-
ogy) can seldom be precisely defined For this reason
we decided for the purposes of statistical analysis to
consider episode length in terms of the time between
beginning and ending of inpatient or inpatient-like
treatment (inpatient-like treatment meant (a) need
for intensive medical care, i e , treatment with
psychotropic drugs and frequent consultations with a
psychiatrist, and (b) interruption of usual occupation
or duties) The mean intraindividual length of epi-
sodes of the 71 patients ( 1 permanently hospitalized
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Table 5 Average length of cycles Schizoaffective disorders (N = 63)

Variables Total N Geometric Median P-values
mean

Sex 63 0 530 ( 1)
Female 40 29 72 42 5
Male 23 25 77 22 2

Personality 60 0 587 ( 2)
Obsessoid 15 31 71 56 0
Sthenic/high-self-confident 19 23 84 25 5
Asthenic/low-self-confident 26 29 50 35 4

Premorbid social interactions 63 0 055 ( 1)
Tendency to social isolation 13 42 27 82 1
No tendency to social isolation 50 25 39 35 4

Broken home situation 63 0 340 ( 1)
Broken home 22 32 50 53 2
No borken home 41 26 15 34 4

Stable heterosexual relationship before onset 63 0 195 ( 1)
Stable relationship (> 6 months) 40 25 36 33 2
No stable relationship 23 33 96 43 0

Life event (LE) before onset 63 0 268 ( 1)
LE before first episode 34 25 24 34 2
No LE before first episode 29 32 14 37 5

LE during course 63 0 100 ( 1)
LE during course 50 25 77 35 4
No LE during whole course 13 39 96 70 7

Initial episode 63 0 252 ( 2)
Melancholic 2 9 07 11 5
Manic 3 31 46 56 0
Manic-depressive 5 17 61 18 0
Schizophrenic 9 33 92 45 5
Schizodepressive 30 33 75 42 5
Schizomanic 6 21 50 26 1
Schizomanic-depressive 3 38 88 109 6
Non characteristic 5 18 65 21 2

Schizophrenic episode during course 63 0 616 ( 1)
Schizophrenic during course 17 25 78 26 5
No schizophrenic episode during course 46 29 16 40 0

Polarity 63 O 033 * ( 1)
Unipolar 31 35 59 45 5
Bipolar 32 22 52 26 1

Polymorphism 63 0 322 ( 1)
Monomorphous 19 33 12 43 0
Polymorphous 44 26 32 35 4

Productive psychotic symptoms 63 0 736 ( 2)
Paranoid 18 29 09 40 0
Hallucinosis 2 19 17 40 1
Paranoid-hallucinatory 32 26 39 31 1
Non productive 11 34 93 45 5

( 1) = t-test; ( 2) = Anova + Duncan test; * = P < 0 05
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Table 6 Average length of cycles (log) correlation analy-
sis (intraindividual mean values) Schizoaffective disorders
(N = 63)

Variable Pearson Significance
r P

Age at onset -0 0932 0 467
Age at follow-up 0 1509 0 238

Table 7 Results of stepwise multiple regression analysis length
of first cycle (log), (months) Schizoaffective disorders (N = 63)

Dependent variable: length of first cycle (log)
Independent variables: age at onset, LE during

course, schizodepressive
inital episode, schizomanic
inital episode, polarity

Variable Coefficient 13 coefficient

Age at onset -0 0496 -0 4076
LE during course -0 8946 -0 3030

Schizodepressive beginning 0 7059 0 2801

R = 0 5925, R 2 = 0 3510, P = 0 000, Intercept = 5 6216

Table 8 Average length of episodes (months) (intraindividual
mean values) Schizoaffective disorders (N = 71)

Median 2 00
x 2 43
Min 0 37
Max 12 00

LN x 0 51
Geometric mean 1 67

Number of patients 71

patient was excluded) is given in Table 8 Investigat-
ing the same factors as for the cycle length (Tables 5
and 6), patients with sthenic, high-self-confident per-
sonality had a shorter duration of hospitalization
than those with asthenic, low-self-confident personal-
ity, and patients with a schizophrenic or schizomanic
first episode spent less time in hospital than patients
with a schizodepressive initial episode Patients with
a monomorphous course, i e , only one type of epi-
sode during the whole course, also spent less time in
hospital (P < O 05).

Stepwise multiple regression analysis showed
(Table 9) that the two binary variables schizodepres-
sive first episode and asthenic personality together
explained about 20 % of the variance The mean du-
ration of hospitalization associated with each indi-
vidual type of episode is given in Table 10.

Table 9 Results of stepwise multiple regression analysis aver-
age length of episodes (log), (months) Schizoaffective disor-
ders (N = 63)

Dependent variable: Average length of episodes
(log)

Independent variables: Schizodepressive, schizo-
manic, schizophrenic, initial
episode, asthenic personality,
sthenic personality,
polymorphism

Variable Coefficient 3 coefficient

Schizodepressive beginning 0 3691 0 3011
Asthenic/low-self confident 0 3516 0 2821

personality

R = 0 4434, R 2 = 0 1966, P = 0 001, Intercept = 0 1878

Table 10 Duration of hospitalization for every type of episode
( 397 episodes) Schizoaffective disorders (N = 71)

Type of episodes N (episodes) x (months)

Schizophrenic 29 2 01
Schizodepressive 165 2 90
Schizomanic 76 1 54

Schizomanic-depressive 53 2 42
Melancholic 36 1 86
Manic 12 1 25

Manic-depressive 10 3 22
Non characteristic 7 1 35
Non definable 9 1 80

Table 11 Average length of intervals (months) (intraindividual
mean values) Schizoaffective disorders (N = 63)

Median 32 21
x 53 19
Min 3 62

Max 212 50

LN x 3 13
Geometric mean 22 87

Number of patients 63

3.3 Length of the Intervals

An interval was defined as the time between the end-
ing of one episode and the beginning of the next The
length of an interval, like that of an episode, was not
precisely definable: cycle length was more reliable.

The mean length of an interval was calculated for
each individual patient by adding all the intervals and
dividing the sum by the number of intervals (Table
11) For statistical reasons logarithmically trans-
formed values were used As with the mean length of
cycle, the nonintraindividual mean of all 326 intervals
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Table 12 Length (months) of interval 1 to 4 in patients having
at least 4 cycles (N = 34) Schizoaffective disorders

Interval LN Geometric Median Paired t-test
mean

1 3 47 32 43 28 75 P= 0008

2 2 72 15 19 15 87
P = 0 971

3 2 73 15 33 13 25
P = 0 446

4 2 54 12 74 12 00

** = P < 0 01

SCHIIZOAFFECTIVE DISORDERS

(N = 13)

&j~ i,, , _ O ~= 2 5 YEARS

. g 3

polar schizoaffective disorders had significantly

melancholic initial episode had a shorter mean i nter-

0 10 20 O
* = EPISODE = LITHIUM-PROPHYLAXIS
with a melancholic= EPISODE UNDER LITH-PROPHYLAXIS

PATIE:NTS WITH LITHIUM-PROPHYLAXIS

INDIVIDUAL COURSE

Fig ve population described in Sect 33

(meantly 13 25) implied first to the cond andurse was much
more unfavorable third (P < 005) an the intraindividual mean
( 34 21) Univariate statistical analysis of the logarith-
mically transformed values (t-and intest) showed that uni-
polar schizoaffective disorders had significantly
longer intervals than did bipolars Patients with a
melancholic initial episode had a shorter mean inter-
val than patients with a schizophrenic or schizode-
prf Cyles first episode, but the value of th Epis finding

was very limited because only two patients began
with a mel ancholic episode.

The length of the four intervals in the representa-
tive population described in Sect 3 1 1 (N = 34) was
investigated (Table 12) The length decreased signifi-
cantly from the first to the second and also from the
first to the third (P < 0 05) and the fourth (P < 0 05)
interval But again, as with cycle length, there was
considerable intraindividual and interindividual vari-
ation.

3.4 Impact of Treatment and Prophylaxis on Length
of Cycles, Intervals, and Episodes

It was decided not to perform statistical analysis of
the impact of treatment and prophylaxis on the

length of cycles, intervals, and episodes The reason
for this decision was the extraordinary variation in
methods and dosages of drugs used However the in-
dividual analysis of each case supported the assump-
tion that prophylaxis with lithium extends the inter-
vals and cycles and sometimes shortens the episodes
(Fig 3).

4 Discussion and Conclusions

Cycle length, i e , that is the period between the be-
ginning of one episode and the beginning of the next,
is one of the most important criterial elements in the
course of schizoaffective disorders: Investigation of
cycle length is important not only for the prediction
of the course but also for prophylaxis and treatment
in the intervals between episodes The length of
cycles is a much more reliable criterion than that of
episodes and intervals: definition of exactly when an
episode begins, and especially when it ends and the
interval begins, is difficult if not impossible, particu-
larly if residual symptoms are present Many symp-
toms often do not end with an episode, but rather are
psychologically interpretable, secondary phenomena
caused by the illness, based on the patients' experi-
ences and on the interruption of the continuity of his
or her life The lengths of cycles, intervals, and epi-
sodes investigated in the present study were found to
be log normally distributed, in agreement with simi-
lar previous studies (Angst and Weis 1967 ; Angst et
al 1973 ; Angst 1980).

The average cycle length intraindividually cal-
culated was found to be 37 5 months (median),
very similar to the findings of Angst ( 1980), who re-
corded 34 9 months The investigations of Angst
( 1980, 1986) showed that cycle length, in schizoaffec-
tive as well as in affective disorders, follows some
rules It decreases with increasing number of cycles,
a finding confirmed by our present investigation In
particular the difference between the first cycle and
the succeeding ones was found to be significant It
has to be stressed, however, that such a model of the
course of schizoaffective disorders has only limited
validity for individual cases, as there is extraordinary
intraindividual and interindividual variation in cycle
length.

Bipolar schizoaffective disorders were found to
have a significantly shorter average length of cycle
than unipolars disorders Unipolars thus have a sig-
nificantly more favorable course than bipolars re-
garding relapse Although the first cycle was in gen-
eral the longest, considerable individual variation
existed: we found a patient with a very rapid relapse
(length of first cycle only 1 month) but also a patient
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with a first cycle of 372 months; the second episode
following 31 years after the first.

According to the present study, patients with a
schizodepressive initial episode, without precipitat-
ing factors or with a unipolar course will on average
relapse much later after the first episode than those
with a schizomanic initial episode, life event, or a
bipolar course Additionally, the older the patient at
onset the shorter the first cycle, and so the more
rapid the relapse.

The length of episodes found in the present study
was shorter than that found in similar investigations
(e.g , the Zuirich studies) However, this mainly re-
sulted from our decision to define length of episode
simply by the duration of hospitalization or inpatient-
like treatment According to our findings, patients
with a schizodepressive initial episode needed longer
hospitalization than those with schizophrenic or
schizomanic first episodes Also, patients with as-
thenic, low-self-confident personality stayed longer
in hospital than those with sthenic, high-self-confi-
dent personality, and patients with a monomorphous
course (only one type of episode), stayed longer than
patients with a polymorphous course (more than one
type of episode).

The decrease in cycle length with increasing cycle
number was based on changes in the length of inter-
vals, but not of episodes: the present study showed
that the length of episodes was independent from the
number of episodes, in contrast to intervals Bipolars
displayed a shorter average interval than unipolars,
as was the case with cycles Our finding that patients
with a melancholic initial episode had a shorter mean
interval than patients with a schizophrenic or
schizodepressive first episode is of very limited value,
because only two patients began with a melancholic
episode.

In conclusion, the length of cycles and intervals in
schizoaffective disorders decreases with increasing
number The difference between the first cycle and
the succeeding cycles is significant Unipolars and
patients without precipitating factors have longer

intervals The older the patient at first manifestation
of the illness, the sooner the first relapse Asthenic
personalities, patients without precipitating factors,
and patients with a schizodepressive initial episode
need longer hospitalization.
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