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Abstract
Background

Since about 1965 fertility rates in the general population have kept decreasing in Germany. We studied whether fertility rates
for patients with schizophrenia decreased in parallel with, more slowly or more rapidly than those for the general popula-
tion. After finding differences, we explored the underlying reasons.

Methods

We conducted three subsequent studies in the same semi-urban, semi-rural German population using the same unchanged
diagnostic definitions. The overall period covered was about 50 years. Study 1 relied on retrospectively collected data for
1949-50 and follow-up data for 1962-1963, Study 2 on data for 1965-67 and a follow-up in 1978-80 and Study 3 on data
for 1987-89 and a follow-up in 1999-2002. At each wave, patients were compared with age- and sex-matched population
controls from the study area. In Study 3, based on a population-based sample of first illness episodes of schizophrenia, we
also studied at which stage of illness patients’ fertility changed and how their reproductive wishes developed compared with
healthy controls.

Results

Over the period covered, marriage rates fell drastically and the number of children born out of wedlock grew markedly in the
former East Germany. In the former West Germany these trends were markedly less pronounced. Fertility in schizophrenia
fell steadily and more markedly compared with the control population, and the decrease was more pronounced for male
than female patients. Patients’ fertility started to fall slightly in the prodromal period, but the largest reduction occurred
after the onset of manifest psychosis. Before illness onset, patients’ reproductive wishes resembled those of healthy controls,
but became markedly reduced over time as a result of how they experienced the disorder and its consequences.
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Conclusions

Reduced fertility in schizophrenia, observable not yet before
psychosis onset, but in full-blown illness, indicates that under-
lying it is a changed reproductive motivation, a reduced wish
of persons of reproductive age to have children after experi-
encing the disorder and its consequences. A direct biological
effect is unlikely.

Keywords: Schizophrenia; Epidemiology of Schizophrenia;
Fertility in Schizophrenia, Time Trends in Fertility; Causes of
Reduced Fertility

Introduction
Factors Influencing Fertility in Schizophrenia

In the following we will discuss a few seminal studies on the
topic.

According to Ornulf Odegard’s [1] long-term study based on
data from the Norwegian case register and covering a period
from 1936 to 1975, female fertility fell from 3.2 to 2.4 children
per woman. The decrease was less pronounced in the gener-
al population than for patients with schizophrenia. Like ours,
Odegérd'’s study, too, compared data in several waves over the
total period covered.

In order to take account of the economic and political factors
unique to Germany, we included in our analysis fertility rates
from the former East Germany (German Democratic Republic
- DDR) before and after its reunification with West Germany
and compared them with those for West Germany (Federal Re-
public of Germany - BRD), the entire German population and
for a socioeconomically particularly stable West-German state,
namely Baden-Wiirttemberg. We concluded from these com-
parisons that the nationwide data for Germany are based on
fairly stable social trends.

Shearer et al [2] studied 8,728 women of reproductive age
diagnosed with schizophrenia and treated at six mental hos-
pitals in Michigan. The authors collected data for six different
years over a period of 30 years (1935-1964). They found that
in this period patients’ fertility increased more markedly than
that of the general population, from 17 births/1000 women
and year to 61.2 births/1000 women of this age. That would
have amounted to an increase of 360%, which seems unlikely
in comparison with results from the majority of studies.

In analysis of long-term trends changes in the socioeconom-
ic conditions and ethnic aspects of the populations studied
should be considered as a rule. In the USA the period studied
by Shearer et al. was characterized by considerable economic
upheaval and World War II-related changes as well as by a pro-
found shift in the diagnostic definition of schizophrenia. After

a period of predominantly psychodynamic diagnostics Robins
& Guze [3] paved the way for descriptive, precisely defined di-
agnoses especially in the diagnostics of schizophrenia, which
ultimately produced the classification system DSM-III. So the
results reported by Shearer et al. are probably attributable to
the extremely imprecise diagnostic definition used before Rob-
ins & Guze’s pioneering work and the introduction of DSM-IIL.

In contrast, data for former West Germany and after the 1990
German reunification for the Federal Republic of Germany per-
mit one to study long-term trends in the fertility of persons
with schizophrenia. West Germany enjoyed political stability
after World War II and had a well-functioning welfare system
and a classification system, the International Classification of
Diseases - ICD (version 6 of 1948, version 9 of 1976) in place,
which was based, as far as schizophrenia is concerned, on the
Kraepelin-Schneiderean diagnostic categories: delusions, esp.
delusional perceptions, hallucinations, esp. hearing voices
conversing with each other, and negative symptoms, esp. cog-
nitive deficits, with the exclusion of physical and affective dis-
orders [4].

Analyses of sufficiently large and methodologically sound pop-
ulation-based studies are consistent in showing geographic
stability in the reduced reproductive probability of patients
with schizophrenia [5] with a few differences in its size and
with some sex differences attributable to women'’s higher age
of onset of schizophrenia and a reduced number of children
born to male patients because of their earlier age of illness on-
set.

Explaining the Lower Fertility in Schizophrenia by a Hy-
pothesized Biological Compensation

To resolve the discrepancy between reduced reproductive
probability and the intergenerational stability of schizophrenia
incidence Erlenmeyer-Kimling & Paradowksi [6] postulated in
1966 a compensatory effect of a greater biological fitness and
higher reproductive rates of next of kin of people with schizo-
phrenia. The authors reported slightly increased fertility rates
for the healthy siblings of patients with schizophrenia. The hy-
pothesis soon attracted a lot of interest, because genetic trans-
mission was handily likened to the particular, recessive mode
of inheritance of sickle cell anemia [5]. However, attempts to
confirm the hypothesis have failed. Buck et al. [7] conducted
a careful large-scale study based on data for 1195 siblings of
persons diagnosed with schizophrenia and on census data for
the general population and taking into account the influence
of sex, age at marriage and duration of marriage. The authors
found no evidence clearly supporting the hypothesis. Nor did a
number of other studies [8-14].

On the basis of the results of a review of the literature on the
topic Haverkamp et al. [5] estimated that the reproductive rate
of patients diagnosed with schizophrenia amounted to 30% to
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80% of the average reproductive rate of the general popula-
tion.

In the last decade three large-scale epidemiological studies
addressing the hypothesis of a compensation of the reduced
fertility in schizophrenia were published. They compared fer-
tility rates for the general population, for patients with schizo-
phrenia, for their siblings and in part also for their children
and grandchildren. Proceeding from the Finnish birth cohort
of 1950 to 1959 comprising 870,093 individuals, Haukka et
al. [15], using the national hospital discharge register, identi-
fied all persons treated for schizophrenia (1.3%, a figure well
in line with the results of epidemiological studies on schizo-
phrenia incidence reported from various countries [16, 17]).
Women with schizophrenia had 0.83, men with schizophrenia
0.44 children and, hence, both significantly fewer than their
general-population counterparts. The number of children the
sisters of patients with schizophrenia had was slightly higher
than that for women in general (1.89 versus 1.83), whereas the
figure for the patients’ brothers was slightly lower compared
with men in general (1.57 versus 1.65). The authors concluded
that ,,..the persistence of schizophrenia in the general population
is not explained by this simple evolutionary mechanism®.

In the second study, Svensson et al. [18] studied three Swedish
birth cohorts of older generations of individuals with schizo-
phrenia: 1918-1927 (n=274,464), 1932-1941 (n=108,502)
and 1951-1960 (n=103,105). On average, the fertility of men
with schizophrenia was 70% lower, that of their female coun-
terparts 48% lower than that of the age-matched general pop-
ulation. The fertility of male and female siblings of patients
with schizophrenia did not differ from that of the general pop-
ulation. In contrast, the fertility of the patients’ sons was 12%
[fertility ratio FR = mean number of offspring (subjects/popu-
lation): 0.88] lower, that of their daughters 6% (FR: 0.94) low-
er. For lack of further data these results are difficult to inter-
pret. This study, too, failed to produce conclusive evidence for
the hypothesis that the lower fertility of people with schizo-
phrenia is offset by a higher fertility of their close relatives.

In the third study MacCabe et al. [19] examined a Swedish birth
cohort comprising 12,168 individuals born in 1915 to 1929
and followed them up to 2002. The study design permitted the
authors to compare two generations of patients with schizo-
phrenia (n=58) and affective psychosis (n=153) with their
siblings over the entire life-span by taking sociodemographic
variables into account. Fertility among persons with schizo-
phrenia (FR: 0.42) and even among their grandchildren (FR:
0.51) was lower than in the general population. The patients’
low fertility was partly accounted for by their lower rate of
marriage. But, showing that the patients’ siblings had normal
fertility ratios, this study, too, failed to provide any evidence
for the hypothesis that the diminished fertility in schizophre-
nia is compensated for by a greater reproductive fitness of the
patients’ non-affected relatives.

Consequently, it can be regarded as fairly well established that
the continuously low fertility of persons with schizophrenia,
which does not have any greater effect on incidence, is not off-
set by an elevated reproductive output of their next of kin.

Heritability in schizophrenisa, i.e. the percentage of phenotypic
variation explained by genetic variation in a population, is es-
timated at about 80% [20-22], quite a high figure. There is no
explanation yet for the fact that the frequency of the disorder
remains unchanged despite the lower fertility of the persons
affected. A complete genetic model of schizophrenia is still
lacking, but recent findings offer important clues to partial
explanations. Genetically, schizophrenia is a highly heteroge-
neous disorder. Genome-wide association studies focusing on
single nucleotide polymorphisms (SNPs) in very large patient
collectives and controls indicate that a large number of gen-
otypes must exist in the general population, each genotype
contributing only a tiny fraction to the schizophrenia risk [23].
However, these genotypes are not specific for schizophrenia.
They also contribute to the etiology of other disorders of the
central nervous system, such as bipolar disorder, major depres-
sive disorder and autism spectrum disorder [24, 25]. While a
majority of the SNPs provide indirect indication - via linkage
disequilibrium - of the existence of risk-enhancing gene vari-
ants, a few gene variants have also been shown to be likely to
play a functional role [26]. In addition, a series of microdele-
tions have been identified which increase the risk for various
CNS disorders, among others for schizophrenia [27, 28]. Each
one of these microdeletions is rare in the general population
and frequently the result of a de novo mutation. A series of rare
protein-altering mutations in various genes have been identi-
fied by exome sequencing. Some of them, consequences of new
mutations, increase the risk for schizophrenia [29]. It is a fu-
ture challenge to quantify the individual share of the various
gene variants and new mutations in the etiology of schizophre-
nia and to integrate them in a model that explains the stability
of schizophrenia incidence in the progeny despite differences
in the fertility of the risk carriers in the parental generation.

Materials and Methods
Questions studied

Focusing on the association between illness and fertility, we
explored long-term time trends of reduced fertility among
patients of reproductive age (16 to 55 years) diagnosed with
schizophrenia on the basis of the rate (and number) of chil-
dren born to them in and out of wedlock in comparison with
the general population and age- and sex-matched controls
drawn from the German population of the study area. Our
aim was to show whether those time trends really exist and, if
so, what are the factors governing them. A further aim was to
clarify at which stage of illness fertility becomes reduced, for
example before illness onset as a genuine anomaly or at the
prodromal stage or after illness onset as a result of all the con-
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sequences that event has for the patients’ lives. We also tested
the hypothesis positing that schizophrenia has a direct biolog-
ical effect on fertility or, as an alternative, that this effect is me-
diated through how patients experience the disorder and/or
its consequences.

Samples

Our analyses are based on six controlled assessments of three
representative cohorts of - first ever admitted - patients with
schizophrenia of the same diagnostic definition. The cohorts
were drawn from the German population of one and the same
semi-rural, semi-urban catchment area (Mannheim/Heidel-
berg/Rhine Neckar District).

Study 1[30]: first assessment of 62 German men and 121 Ger-
man women aged 16 to 55 years with a diagnosis of schizo-
phrenia (consecutive first admissions) in 1949-50 (two years);
follow-up assessment an average of 13 years later in 1962-63.
Time prior to each assessment was chosen as exposure period.

Study 2 [30]: first assessment of 82 men and 146 women with
schizophrenia (consecutive first admissions) aged 16 to 55
years in 1965-67 (two years) with follow-up an average of 13
years later in 1978-80

Study 3: first assessment of the A(ge) B(eginning) C(ourse)
schizophrenia sample [31, 32] in 1987-89 (two years); final
follow-up an average of 12.3 years later in 1999-2002. The
analyses are based on a representative cohort of 232 first epi-
sodes of schizophrenia (= 84% of the first admissions includ-
ed, 108 German men, 124 German women; age range: 12-59
years) drawn from the same population of origin. In this sam-
ple we determined the time of first-ever onset of symptoms,
i.e. the beginning of the prodromal stage of the disorder on
data collected retrospectively using the Interview for the Ret-
rospective Assessment of the Onset of Schizophrenia - IRAOS
[33].

Study 3 was conducted as part of our larger A(age), B(begin-
ning) C(course) Study covering 25 years [34, 35]. The main ob-
jective of that research project was and still is to elucidate the
causes underlying the sex difference in age at schizophrenia
onset and to address a few other unresolved issues in order to
demonstrate how age and sex influence the long-term course
of schizophrenia and how genetic and environmental risk fac-
tors, including the purely biological risk, act.

For each of these three patient samples a sample of “healthy”
controls, matched for age and sex - in Studies 1 and 2 also for
birth year, denomination and size of the municipality - was
drawn from the population of the catchment area and assessed
using the same instruments as the patients.

In Study 3 the patients of the first-episode sample were in-
dividually assessed at first admission, and their history was

traced back to illness onset using the IRAOS [33]. The controls
were assessed in the same way and at the same age as the pa-
tients. The mean duration of the prepsychotic prodromal stage
extending from the first sign of illness to the onset of the first
psychotic symptom was 4.8 years (median: 2.3). When the psy-
chotic prephase leading to first admission was included, it was
6 years (median 2.8) [36]

At follow-up, an average of 12.3 years later, we re-examined all
the patients from the original Study 3 sample we could reach
and who consented (N=107). We also interviewed on the
phone an age- and sex-matched control sample, drawn from
the population of the same area (N=107), using an adapted
version of the IRAOS. The follow-up sample was tested for its
representativity of the original sample, but no significant dif-
ferences were found in demographic or selected illness vari-
ables [37].

There are age differences between the three study cohorts to
take into account. In Study 1 (1949-50) patients’ mean age
at first admission was 34.2 years (men 30.0, women 36.4), in
Study 2 it was 34.8 years (men 30.3, women 37.4). In Study 3
the patients were a few years younger, on average 26.5 years
old (men 23.6, women 29.2). Consequently, the preceding re-
productive period in Study 3 was correspondingly shorter. The
reason is that in Study 3 the age threshold for inclusion was
lower, 12 years, and that first admissions of patients who had
previously experienced one or more episodes without receiv-
ing inpatient treatment were excluded. In Studies 1 and 2 the
age threshold was 15 years and first admissions were anal-
ysed. In all three studies women were several years older, a
fact well known from epidemiological research [38].

Follow-ups (1962-63, 1978-80, and 1999-2002) were done af-
ter an additional exposure period of 12 to 13 years on average.
Fertility was ascertained for time before and time following
first admission [30, 37, 39]. Only in Study 3 could fairly exact
comparisons also be done between premorbid and prodromal
fertility [37].

Fertility Rates in the General Population (Germany as
a Whole, Former West Germany, New States, State of
Baden-Wiirttemberg)

For purposes of comparison we first studied fertility trends in
the populations of former West and East Germany (after 1990
unified Germany) and the state of Baden-Wiirttemberg, the
home state of our study samples (Figure 1). In all these Ger-
man populations the annual fertility rates (children per wom-
an) fell markedly starting in 1965 presumably in conjunction
with the spread of hormonal contraceptives. After 1990 the
rates stabilised on a low level, showing only slight differences
between these populations. The only outliers were the fertility
rates of the former German Democratic Republic (East Germa-
ny) some 10 years before the reunification and those of the
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eastern states of Germany some 10 years after the reunifica-
tion. They reflect the fundamental change in the political sys-
tem and the population’s living conditions.
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Figure 1. Birth rates in Germany - Germany as a whole, former West
Germany, new states, state of Baden-Wiirttemberg - in 1960 to 2011
(based on data from the Federal Statistical Office and the Statistical
Office of the state of Baden-Wiirttemberg).

Frequency of Marriage, Marital and Non-Marital Births

Because changes in the conditions under which persons of re-
productive age are willing to conceive, give birth to and raise
offspring probably influence their reproductive motivations,
we compared reproductive rates between married and unmar-
ried individuals among patients and controls.

We will first look at the frequencies of marriage and marital
and non-marital births. Interpreting these trends we must
consider the gradually changing age composition of the Ger-
man population, including a falling number of women of re-
productive age, and a declining frequency of marriage (by
23% from 1980 to 2010; by 26% from 1990 to 2010) with a
simultaneous increase in the proportion of out-of-wedlock
births in Germany. In all three populations (new states, former
West Germany, state of Baden-Wiirttemberg) the number of
marriages fell continuously. This is the reason why both the
number and share of children born out of wedlock increased,
albeit to a very different extent in the populations studied (Fig-
ure 2). The state of Baden-Wiirttemberg, socio-politically the
most stable state, where our study was conducted, showed
the lowest increase, the new states the largest. This raises the
question whether these developments also influenced fertility
in schizophrenia.
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Figure 2. Percetages of children born out of wedlock among live
births in 1950 to 2010 in Germany as a whole, new states, former
West Germany, state of Baden-Wiirttemberg (no data available for
Baden-Wiirttemberg before 1990; based on data from the Federal
Statistical Office and the Statistical Office of the state of Baden-Wiirt-
temberg).

Mental Health Care Reform (Dehospitalisation)

In Germany dehospitalisation began 15 to 20 years later than
in the Anglo-American countries. In 1971 the federal govern-
ment set up a commission of inquiry on mental health care to
assess the state of psychiatric care and to produce recommen-
dations for reforming the system. In that same year transition
to outpatient and complementary care began, promoted by
the availability of neuroleptic medications, and increasingly
gained momentum after the publication of the commission’s
recommendations in 1975 [40] (Figure 3).

25
Admissions
20 1 (in 1000s)
15
Beds
b (in 1000s)
5 r ,4’r r— Population of North-Rhine-
10 T L }Vestfalia (in millions)
5
0

1950 54 58 62 66 70 74 78 8284 Year

Figure 3. Admissions to and occupied beds at Rhineland state men-
tal hospitals (Rheinische Landeskliniken fiir Psychiatrie) in 1950 to
1984 (Based on statistics of the Rhineland Regional Council for the
Rhineland state mental hospitals) (Source: [41]).
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In the “old” - formerly West-German - states the number of
mental-hospital beds fell by 64.4% (from 115,857 to 41,219)
between 1975 and 2011. In reunified Germany it decreased
by 36.7 % between 1991 and 2011. If dehospitalisation had
led to an increase in the fertility of people with schizophrenia,
the patients’ fertility figures should have been on the rise since
about 1975.

Results

In the years after 1975 when dehospitalisation was gaining
momentum and thereafter the rates of births per woman for
patients with schizophrenia did not rise as expected. Especial-
ly in the later exposure periods - at follow-up in Study 2 and 3
in particular - patients showed considerably lower rates than
their healthy peers.

In Studies 1 and 2 we counted the total number of days patients
spent in inpatient hospital care as an indicator of social isola-
tion versus better opportunities in the community for finding a
partner (Table 1). It can be assumed that until the early 1970s
inpatient hospital care was almost invariably closed (intramu-
ral) in type, but since then has continuously been replaced by
growing proportions of outpatient and other forms of care.

Men Women
Study 1: Study 2: Study 1: Study 2:
1949-50 1965-67 1949-50 1965-67
Mean number of days in inpatient care
Single 169.5 266.3 186.7 120.5
Ever married 148.0 65.7 88.0 66.6

Table 1. Mean number of days spent in inpatient care by marital sta-
tus and sex (based on data from [30])

The number of inpatient days fell in the pre-reform period
from 1949 (FU 1962-63) to 1965-67(FU 1978-80) with the ex-
ception of the figures for single men, which included a few ex-
tremely long stays. Figure 3 already demonstrated an increase
in the number of inpatient admissions as a corollary of the de-
hospitalisation programmes implemented.

Table 2 illustrates the comparison of fertility (mean number
of children per person) between patients and controls by sex
in the period from 1949-50 to 1999-2002 in the three studies.
The considerably lower figures for both patients and controls
at first admission in Study 3 are probably accounted for by the
lower age of the men in particular in this cohort (mean age:
total 26.5, men 23.6, women 29.2 years) as compared with the
corresponding figures in Study 1 (mean age: total 34.2, men
30.0, women 36.4 years) and Study 2 (mean age: total 34.8,
men 20.3, women 37.4 years) [37]. The reason for the higher
figures at follow-up is that they are lifetime data, i.e. include

6
the rates ascertained at first admission.
Study 1 Study 2 Study 3
Ist admission | Follow-up Ist admission | Follow-up Ist admission | Follow-up
1949-1950 1962-1963 1965-1967 1978-1980 1987-1989 1999-2002
Men Patients/controls Patients/controls Patients/controls
N=62 respectively N=82 resp. N=48 resp.
Patients 0.70 (40) 1.34 (83) 0.35(29) 0.62 (51) 0.23(11) 0.42 (20)
Hok
Controls 0.35(22) 1.48 (92) 0.78 (64) 1.44 (113) 0.23(11) 0.92 (44)
Women Patients/controls Patients/controls Patients/controls
N=121 resp. N=146 resp. N=59 resp.
Patients 1.04 (126) 1.27 (154) 1.00 (146) 1.14 (166) 0.69 (41) 0.94 (56)
wk
Controls 0.89 (108) 1.30 (158) 1.10 (161) 1.37 (200) 0.78 (46) 1.70 (100)

Table 2. Comparison of male and female fertility - mean number of
children per person and total number of children (in brackets) - be-
tween patients with schizophrenia and healthy controls in the three
studies (based on data from [37]).

A parallel trend of more markedly falling fertility for patients
than controls also emerges from the rates for both sexes at
follow-up across the three studies: 1.29 (for controls 1.37) in
Study 1, 0.95 (for controls 1.39) in Study 2 and 0.71 (for con-
trols 1.34) in Study 3 [30, 37, 39].

If ,parenthood rates” (percentages of patients and controls
with at least one child ever born) at follow-up are compared
across the three studies, patients’ decreasing fertility and
growing gap to controls over the four decades becomes evi-
dent. In Study 1 the proportion of patients with at least one
child was 54.6% (controls 64.5%). In Study 2 it fell to 46.9%
(controls 65.8%), in Study 3 further to 40.2% (controls 71%),
while the corresponding figures for the controls rose slightly
[30, 37, 39].

With the decrease in the proportion of patients with children
(Table 2) the percentage of childless patients rose: in the 1949-
50 first-admission cohort the figure for men was 48% (n=30),
in the corresponding 1965-67 cohort 71% (n=58), compared
with 26% (n=16) and 32% (n=26) for control men respec-
tively. In contrast, the proportion of childless female patients
did not change much, being 44% (n=53) in Study 1 and 43%
(n=63) in Study 2 as against 41% (n=49) and 36% (n=52) for
control women respectively.

In Study 3 the figures for both childless patients and controls,
as ascertained at first admission, were considerably higher [for
male patients 85.4% (n=41), male controls 85.4% (n=41), for
female patients 66.1% (n=39), female controls 52.5% (n=31)].
These figures can be explained by the age-related shorter ex-
posure period.
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How to Explain these Findings?

Looking for factors that might explain the decrease in the
fertility of patients with schizophrenia it is worth starting by
taking a look at long-term fertility trends in the general pop-
ulation. Corresponding to the pronounced fall in the overall
number of births in the population from 1965 to 1980 there
is an almost parallel trend of decline in births for patients with
schizophrenia starting in that same period of risk (1965-67). A
key factor is presumably an easier access to contraceptives. It
is likely to have influenced the reproductive behaviour of peo-
ple with schizophrenia, too.

Another factor is the decline in marriage. Reproductive proba-
bility is considerably higher for the married than singles both
among patients with schizophrenia and in the general popula-
tion. The proportion of married individuals in the West-Ger-
man population decreased considerably more than in our con-
trol samples: by 43% between 1950 and 2011 and by 57.4%
in Germany as a whole over the same period (data from the
Federal Statistical Office).

Several epidemiological studies have reported lower rates
of marriage for patients with schizophrenia - both male and
female [15, 18, 19]. Our data, too, confirmed this finding, re-
vealing lower rates for male than female patients and even
showing a further marked decline, which, too, was more pro-
nounced for male patients (Table 3).

Percentages of patients and controls ever married (temporaty effects)
Study 1 1949-50 Study 2 1965-67 Study 3 1987-89
Ist Follow-up Ist admission | Follow-up Ist admission | Follow-up
admission 1962-63 1978-80 1999-2002
MEN Patients/Controls Patients/Controls Patients/Controls
N=62 respectively N=82 resp. N=48 resp.
Patients 38.7% 66.1% (n=41) | 29.3% (n=24) | 39.0% 16.7% (n=8) | 27.1% (n=13)
(n=24) (n=32)
Controls No data 93.5% (n=58) | No data 82.9% (n=68) 22.9% (n=11) | 66.7% (n=32)
WOMEN Patients/Controls Patients/Controls Patients/Controls
N=121 resp. N=146 resp. N=59 resp.
Patients 62.8% 65.3% (n=79) | 61.0% (n=89) | 68.5% (n=100) | 44.1% (n=26) | 67.8% (n=40)
(n=76)
Controls No data 81.8% (n=99) | No data 81.5% (n=119) | 53.4% (n=31) | 88.1% (n=52)

**P<0.01; * P<0.0

Table 3. Proportions of patients and controls ever married in the
three studies (temporal effects) (based on data from [30, 39] for
Study 1 and 2, from [37] for Study 3)

It is remarkable that decreasing fertility over time was clearly
more pronounced for people with schizophrenia than for the
general population. This contradicts the hypothesis that out-

patient treatment with the benefit of freer life in the communi-
ty might have favourably influenced patients’ fertility. We test-
ed this hypothesis on an individual basis in Studies 1 and 2. We
counted the number and overall length of inpatient treatments
as an indicator of the social isolation experienced at mental
hospital versus better opportunities for finding a partner in
the community. Length of hospital stays actually fell slightly
over this period, which covered the preparatory stage and ear-
ly days of mental-health care reform in Germany (1949-1963
and 1965-1980) (cf. Table 1). But patients’ fertility did not in-
crease in this period (cf. Table 2).

Fertility at Different Stages of Illness (Study 3)

This raises the question whether it is the disorder or its pre-
cursors, such as personality factors, that reduce patients’
chances of marriage. We explored when fertility becomes re-
duced over the illness course. In Study 3 we retrospectively
assessed illness onset, defined by the first-ever onset and sub-
sequent accumulation of symptoms, using the IRAOS [42]. This
approach allowed us to analyse fertility separately in the pre-
morbid period and at the prodromal stage. At follow-up, about
12 years after first admission, the course of full-blown illness
was assessed.

Before first admission - i.e. in the premorbid and prodromal
period - the patients showed no deficits in total fertility (mean
number of children per person), compared to their controls,
yet. An indicator slightly more sensitive than the number of
children (total fertility) for measuring fertility in the early ill-
ness course is the parenthood rate (at least one child) (Figure
4).
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Figure 4. Percentage of patients and controls (Study 3) with at least
one child ever (N=107) at four stages of illness (Source: [37]).

Obviously, there was no difference in the fertility of patients
with schizophrenia and their controls before illness onset.
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Hence, it is not premorbidly that fertility becomes reduced.

At the prodromal stage (mean 6, median 2.8 years) the fertility
rates of patients and controls diverged only slightly. In the long
term, however, the difference grew significant: 40.2% of the
patients ever had a child compared with 71% of the controls.

The first thing that comes to mind by way of an explanation for
the considerably lower fertility of male than female patients is
a difference in their rates of marriage. In Study 3 we explored
how the percentage of married patients changed over the four
stages of illness between the premorbid period and the final
follow-up. Clear-cut sex differences emerged. Before first ad-
mission only slightly fewer male patients than controls were
ever married (6.3% before first sign of illness, 16.7% at the
prodromal stage before first admission, compared with 10.4%
and 22.9% of the controls respectively). After a history of 12
to 13 years of full-blown illness the rate for married male pa-
tients was a mere 27.1% and, thus, significantly lower than the
rate for married male controls (66.7%).

From the very start, in the premorbid period, a larger pro-
portion of female than male patients were married, reaching
44.1 % after the prodromal stage at first admission. At the fi-
nal follow-up 67.8% of women with schizophrenia, compared
with 88.1% of control women, were married [37], a difference
of 20.3%.

As mentioned, one reason for the considerable sex difference
persisting over the illness course lies in the reproductive pe-
riod before illness onset. It is several years longer for women
than men because of women'’s higher age at illness onset and
men’s higher mean age of marrying - by almost two years - in
the general population. In full-blown illness (after first admis-
sion) the larger increase in the proportion of female than male
patients ever married probably stems from the fact that wom-
en’s severity of illness is milder before menopause [43]. Anoth-
er factor is that unlike men women retain their attractiveness
for relationships even after illness onset [44].

Patients’ elevated rate of divorce at final follow-up is probably
caused by the illness: the figure for women with schizophrenia
was 18.6% as against 13.6% for controls, for men 38.5% as
against 12.5% for controls.

Reproductive Wish and Schizophrenia

The reduced rate of marriage has a merely quantitative share
in explaining the patients’ lower fertility. It is an open question
whether fertility is also influenced by illness-related biological
factors or psychological consequences of the disorder. Lacking
a promising access to biological factors, we examined patients’
reproductive motives [37].

In Study 3 56.8% of the patients and 70.4% of the controls
stated at first admission that they wished to have at least one

or more children. At follow-up still 50.6% of the patients, com-
pared with 74.1% of the controls, did so. 25.9% of the patients
and 11.1% of the controls stated never to have had that wish.
As mentioned, the proportion of patients who had wished to
have children was considerably smaller compared with con-
trols at first admission, and after a history of more than 12
years of illness their proportion had grown even smaller, while
there was no such change over time in the controls’ reproduc-
tive wishes [37].

In sum, a majority of the patients had wished to have children
atillness onset, but only a certain proportion of them had been
able to make this wish come true. When asked why this had
been the case, the reaons most frequently stated at first admis-
sion were financial constraints and problems of partnership
(30%). In contrast, 40% of the controls stated reasons relat-
ed to work. At follow-up the patients mostly referred to health
reasons (42%) and reasons pertaining to partnership (26%).
Only minor sex differences were observed. The main reason
given by the controls 12 years after their initial interview had
to do with partnership (29%), followed by work-related prob-
lems (18%).

The decrease in the number of patients wishing to have chil-
dren, the reduced number of children born after illness onset
and the marked increase in the proportion of patients having
given up their reproductive wishes for “health reasons” indi-
cate that it is the way patients experience the disorder and its
consequences that causes growing concerns, thus reducing
their fertility. Another factor, the more pronounced decline in
marriage rates and marital births among patients than con-
trols, is probably also attributable to how the disorder and its
consequences are experienced, in part perhaps also to the so-
cial stigma attached to schizophrenia [45, 46].

Considering the fact that patients’ fertility before illness onset
does not differ from healthy individuals’ fertility, considering
further the fact that fertility gradually becomes reduced in the
course of the disorder and the fact that fertility in schizophre-
nia seems to be associated with how the full-blown disorder
and its consequences are experienced by the patients it seems
unlikely indeed that latent biological factors underlying the
risk of developing the disorder account for the reduced repro-
ductive outcome.

It seems reasonable to assume that the reduced fertility of pa-
tients with schizophrenia, especially since that phenomenon
is observable after illness onset, could also be caused by sex-
ual dysfunction, a frequent side-effect of therapeutically effi-
cacious dosages of antipsychotic medications. In our Study 1
the period covered fell in the pre-neuroleptic era, so it can be
ruled out with certainty that the reduced fertility observed re-
sulted exclusively from a direct effect of antipsychotic drugs. In
the subsequent Study 2, conducted in the early days when the
use of antipsychotic medications was spreading, knowledge on
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this question was still scarce, and we decided not to include
the intake of medications in the information gathered. It was
finally in the prospective Study 3 that we collected data on pa-
tients’ intake of medications, including type, dosage, duration
and combination with other substances, and on their doctors’
prescriptions. However, the data we obtained were extremely
heterogeneous and the picture that emerged was utterly con-
fusing: the plethora of medications and dosages prescribed
did not tally with the wealth of substances patients reported to
have taken, and the same was true of the information obtained
on dosage and duration of intake. This considerable variation
in the data was not promising of yielding any replicable re-
sults, particularly since their reliability was not ascertained by
blood-level monitoring. Comparisons with drug-free patients
did not yield any significant differences either.

In sum, the results of our study do not permit a conclusive an-
swer to the question of whether there is a direct effect of sex-
ual dysfunction caused by antipsychotic medications contrib-
uting to reduced fertility in schizophrenia. What can at best be
concluded reliably is that that effect is definitely not the only
factor accounting for the reduced fertility, but in conjunction
with other factors might exert a modest effect.

Conclusion

Like numerous sound international long-term studies before,
the present study with its results from three waves covering a
total period of around 50 years strongly suggests that the fer-
tility of persons diagnosed with schizophrenia is significantly
reduced compared with that of age- and sex-matched controls
drawn from the population of the same area. Over time, this
difference tends to grow larger. Patients’ lower fertility is prob-
ably in part explained by their declined marriage rates com-
pared with the general population. Male patients’ markedly
lower rate of marriage also considerably contributes to their
lower reproductive rate. The hypothesized convergence in the
fertility rates after the abolishment of the hospital-centred
care of patients with schizophrenia has not happened. A look
at the fertility rates over the different stages of illness shows
that patients’ fertility does not differ from that of their healthy
peers in the period before the onset of first symptoms. Differ-
ences start to appear at the prodromal stage, grow increasingly
pronounced at the subsequent stages and reach a maximum in
full-blown illness. The assumption that fertility in schizophre-
nia might become reduced due to sexual dysfunction patients
suffer as a side-effect of antipsychotic medications could not
be confirmed. But it can be ruled out with certainty that the
reduction is attributable to direct drug effects alone. Testing
the alternative hypotheses that the association between illness
and reduced fertility is accounted for by (a) a direct biologi-
cal effect or (b) a psychological effect of the disorder and its
consequences for the patients’ lives confirmed the latter. It is
the experience of the disorder and the deficits involved that
reduce patients’ reproductive motivation.
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