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ABSTRACT

We investigated.the association of family history of mental disorders, especially psychosis, with
occupational and clinical outcome in psychotic disorders in a longitudinal population-based cohort.
The Northern Finland Birth Cohort 1986 (n = 9432) was used to gather the data. In total 189
individuals, with psychosis were identified by age of 28. The outcome was assessed by using
register information regarding occupational activity, disability pension and hospital treatments due
to psychiatric cause. Parental psychosis and any psychiatric disorder were used as predictors of
outcome. The results showed that presence of any parental psychiatric disorder was associated with
higher number of days spent at hospital and higher number of hospitalizations in psychotic
disorders, but was not associated with occupational outcome or disability pension. The presence of

parental psychosis was not associated with outcome. These findings suggest that the presence of



any psychiatric disorder among parents may increase the risk of poorer outcome in psychoses in
terms of need of hospitalisations. Based on this study the presence of parental psychosis is not
associated with outcome, but the result should be interpreted with caution due to the small sample

size and conflict with the results of earlier studies.
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1. Introduction

Schizophrenia is a mental disorder with a heterogeneous genetic, 'neurobiological and
environmental background (Kahn et al., 2015). Family history~ofyschizophrenia is the most
significant risk factor for schizophrenia, and a recent meta-analysis(MacBeth et al., 2015) showed
an odds ratio of 5.8 for the association between parental and.offspring schizophrenia.

Family environment may affect outcome in schizophrenia. For example, good family
relationships increase the likelihood of a good response“te=antipsychotic treatment (Ezeme et al.,
2016), whereas social isolation and living apart from relatives results in poorer global outcome
(Harvey et al., 2007). In families with schizophrenia-adverse events in childhood such as prenatal
health problems, deficits in mother-infant interaction and environmental disruptions are elevated
(Wan et al., 2007; Walder et al., 2014) and=childhood adversities predict poorer outcome in
psychosis (Kilian et al., 2017; Pruessner. et al;; 2018). Also genetics have been shown to affect
outcome. For example, a high polygenic| risk was associated with more severe symptoms and
greater need for hospitalisation/(Meier et al., 2016) and DRD2 gene 141C insertion increased
positive symptoms (Xiao et”al.,%2013) in schizophrenia. Since family history of psychiatric
disorders can be hypothesisedito have both genetic and environmental effects, it is sensible to
investigate how family history of psychiatric disorders affect outcome in psychotic disorders.

The association between,family history of psychosis and outcome in schizophrenia has been
studied in several‘eriginal’'publications and two meta-analyses. In meta-analyses the family history
of psychosis has beenjassociated with more severe negative symptoms (Esterberg et al., 2010) and
poorer long-term occupational and global outcome (Kékeld et al., 2014) in schizophrenia. In an
older (mean, age'43) birth cohort of the same region as the current study the family history of
psychosisiwas not associated with occupational, social, clinical or global outcome in schizophrenia
(Kakela et al., 2017). Family history of schizophrenia or psychosis has been associated with more
frequent or longer hospitalisation in schizophrenia in several studies (Erlenmeyer-Kimling and
Nicol, 1969; McGlashan, 1986; Suvisaari et al., 1998; Dadi¢-Hero et al., 2013). So far the studies
have focused on individuals with schizophrenia, and to our knowledge there are no studies
examining all psychoses, and therefore studying all psychoses could bring new aspect to the matter.
Also, previously the studies have mainly comprised of either relatively old individuals or
individuals of wide age range, and therefore studying younger individuals is an interesting theme.
Younger individuals are also more potential prospects for interventions.



The association between family history of any psychiatric disorder and outcome in schizophrenia
has been studied in a few original publications with conflicting results (Feldmann et al., 2001;
Ciudad et al., 2012; Altamura et al., 2001; Kékela et al., 2017). Since there are only few studies
regarding the association between familial any psychiatric disorder and outcome in schizophrenia or
other psychoses, the topic should be studied more. There is also rationale for studying association
between psychotic disorders and other mental disorders because there are phenotypical overlaps
between mental disorders (Doherty and Owen, 2014), and also a genetic connection has been
proposed for autism spectrum disorder, attention deficit-hyperactivity disorder, bipolar disorder,
major depressive disorder, and schizophrenia in a genome-wide analysis (Cross-Disorder Group of
the Psychiatric Genomics Consortium, 2013).

Since affecting outcome has a central role in psychiatry, it is worthwhile to investigate predictors
of outcome in order to explore new ways to improve the outcome. The aim"of this study was to
investigate the association of family history of mental disorders, and especially-psychosis, with
occupational and clinical outcome in psychotic disorders in a longitudinal population-based cohort
until age of 30. Our hypothesis was that family history of mental disarders, especially psychosis, is
associated with poorer outcome.

2. Methods
2.1. Study population

The Northern Finland Birth Cohort 1986 (NFBC1986) comprises of individuals who had an
expected date of birth between 1st of July 1985.and 30th of June 1986 in two northern provinces of
Finland; Oulu and Lapland (Jarvelin et al.,-2993): The cohort included 99% of all births in the given
time and place and included 9432 live born children. The Northern Finland has a distinguishing
feature of having high prevalence of‘schizophrenia (1.8% compared to 0.9% in the whole country;
Suvisaari et al., 2012). The Ministry of Social Affairs and Health and the Finnish Privacy Protection
Agency have approved the data protection of the study. The Ethical Committee of the Northern
Ostrobothnia Hospital District'has approved the study design.

To find NFBC1986 cohart members with psychosis the Care Register for Health Care (CRHC,;
inpatient treatments ntil©2013), the Finnish outpatient registers (specialised care 1998-2013;
primary care 2011-2013), ‘the Social Insurance Institution (SIl) registers (patients entitled to
reimbursable medicines; until 2005) and the register of the Finnish Centre for Pensions (FCP;
disability pensions until 2013) were being utilised (Filatova et al., 2017). Based on these registers
189 individuals with psychosis were identified for the study, which accounts for 2.0% of the cohort
population. When finding cohort members with psychosis, the register information was utilised
until 2013 in order to have a follow-up period of at least two years (please see Chapter 2.4).

When" selecting the study subjects the following psychosis diagnoses were included:
schizophrenia, persistent delusional disorders, acute and transient psychotic disorders, induced
delusional disorder, schizoaffective disorders, mania with psychotic symptoms, bipolar affective
disorder with psychotic symptoms, depressive disorder with psychotic symptoms, other nonorganic
psychotic disorder and unspecified nonorganic psychosis, which corresponds to the ICD-10 codes
F20, F22-F29, F30.2, F31.2, F31.5, F32.3 and F33.3. Hence, schizotypal disorder (F21) was not
included in the psychoses.



2.2. Ascertainment of family history of mental disorders

To find information regarding the psychiatric diagnoses of the study subjects’ parents the
following registers were used: the CRHC (inpatient treatments 1972-2015), the Finnish outpatient
registers (specialised care 1998-2015; primary care 2011-2015) and the FCP register (disability
pensions 1964-2016).

Parental psychosis and parental any psychiatric disorder were used as predictors of outcome. The
parental psychosis included the same ICD-10 diagnoses as with the study subjects as described
previously.

The any psychiatric disorder of a parent included all non-organic mental and behavioural
disorders due to psychoactive substance use, psychotic disorders, mood A(affective) disorders,
neurotic, stress-related and somatoform disorders, behavioural syndromesassociated with
physiological disturbances and physical factors, and disorders of adult.personality and behaviour,
which corresponds to the ICD-10 codes F1x1, F1x2 (where x refers to a specific substance) and
F20-F69.

2.3. Background variables

The associations between parental mental disorders (psychesis and any psychiatric disorder) and
the following background variables of the offspringy(hereafter “study subject”) were analysed: study
subjects’ gender, psychosis diagnosis, age at thie onsct of psychosis and length of follow-up. The
information regarding background variables was received from the registers as described above
(Chapter 2.2).

2.4. Outcome data

The outcome of the study subjects was assessed by using register information regarding
occupational activity, disability. pension and hospital treatments due to psychiatric cause. The
average follow-up period was 8.8 years (range 2.1-20.7). The occupational activity was assessed by
measuring the cumulative number of work days in 2014-2015 (i.e. minimum of two years after
onset of illness);“thistinfermation was received from the FCP register. The study subjects were
divided into two classes based on work activity; those who worked less and those who worked more
than 25% of working days. The information regarding disability pension at the end of 2015 (i.e. at
the end of.the follow-up, at the age of 29-30) was also received from the FCP register. The
disability"pension can be granted if an individual’s ability to work has been substantially reduced
for at least one year, as evaluated by a medical expert and a claims processor at the Finnish Centre
for Pensions based on the medical doctor’s statement, and it is therefore a fairly valid measure of
occupational outcome. The psychiatric hospital treatments since the onset of psychosis were
assessed using the CRHC (inpatient treatments until 2015). The number of hospital treatment days,
number of treatment episodes and proportion of time spent in hospital due to any psychiatric
diagnosis (since the onset of psychosis) were measured.

2.5. Statistical methods



The associations between parental mental disorders and background variables of study subjects
were analysed using a chi square test and independent sample t-test as appropriate. The associations
between study subjects’ psychosis diagnosis (schizophrenia spectrum vs. other non-organic
psychosis) and outcome were analysed using the Mann-Whitney U test and chi square test as
appropriate. The associations between parental mental disorders and study subjects’ outcomes were
analysed using the Mann-Whitney U test and chi square test as appropriate. Descriptive statistics
are presented using frequency distributions, means with standard deviations (normally distributed
variables) and medians with interquartile ranges (skewed variables). P-values of <0.05 were
considered statistically significant. Multivariate analyses were not performed as_none of the
background variables associated with parental mental disorders. Statistical analyses were conducted
with IBM SPSS Statistics version 24 (IBM corp., 2016).

3. Results
3.1. Characteristics and outcome of the study sample

Of the 189 study subjects with psychosis 44 (23%) had.sschizophrenia, 15 (8%) had
schizophreniform, schizoaffective or delusional disorder, 47 (25%) had depressive or bipolar
disorder with psychotic symptoms and 83 (44%) had other psychosis. Of the 189 study subjects
with psychosis 155 (83%) individuals had also another.(comorbid) mental disorder. The average
onset age was 21.2 years (standard deviation (sd) 4.0), and.the average length of follow-up 8.8 years
(sd 4.0; range 2.1-20.7). The length of follow-up was >5vwears for 145 (77%) individuals.

Of the 189 study subjects with psychosis, \altogether 88 individuals (47%) had any parental
psychiatric disorder: 20 individuals (11%)=had parental psychosis, 65 individuals (34%) had
parental mood disorder and 34 individuals (18%) had parental substance abuse disorder. Only one
(0.5%) study subject had both parents having psychosis, and 21 (11%) study subjects had both
parents having any psychiatric disorder, Of the 20 study subjects who had parental psychosis, 17
(85%) individuals’ parent had-~alse another (comorbid) mental disorder. Of the 88 study subjects
who had any parental mental disorder, 50 (57%) individuals’ parent had comorbid mental disorder.
The parental mental disorders did not associate with any of the background variables (Table 1).

Thirty six study subjects (19%) had a disability pension at the end of the follow-up (i.e. end of
2015), of which 34uindividuals (94%) had disability pension due to psychiatric disorder, one
individual (3%) due to neurological disorder, and one individual (3%) due to disease of the
musculoskeletal system. One hundred and six study subjects (56%) did not have any work activity
in 2014 and 109 study subjects (58%) did not have any work activity in 2015. After onset of
psychosis, 150 study subjects (79%) had been hospitalised by the end of the follow-up due to
psychiatric cause. Among the 150 hospitalised individuals, the total amount of time spent at a
hospital after onset of psychosis was on average 183 days, they had spent on average 5.9% of their
time at a hospital, and they had been hospitalised on average 4.9 times.

The associations between the study subjects’ psychosis diagnosis (schizophrenia spectrum vs.
other non-organic psychosis) and outcome is presented in Table 2. Schizophrenia spectrum
diagnosis was associated with poorer outcome in terms of hospital treatments, occupational activity
and disability pension.



Insert Table 1 here.

Insert Table 2 here.

3.2. Association between parental psychosis and outcome

The presence of parental psychosis was not associated with occupational outcome, disability
pension or hospital treatments due to psychiatric cause (Table 3).

Insert Table 3 here.

3.3. Association between any parental psychiatric disorder and outcome

The presence of any parental psychiatric disorder was associated-with higher amount of hospital
treatments due to psychiatric cause. The presence of any parental psychiatric disorder was not
associated with occupational outcome or disability pension.(Table 4).

Insert Table 4 here.

4. Discussion
4.1. Main findings

The any parental psychiatricydisorder was associated with higher number of days spent at
hospital and higher number of hospitalisations after onset of psychosis, but was not associated with
occupational outcomeor) disability pension. The parental psychosis was not associated with
outcomes.

4.2. Comparison to earlier studies

According to earlier studies (please see Introduction) the family history of psychosis has often
been associated with poorer outcome in schizophrenia, and therefore the current study is not in line
with the earlier findings. One considerable explanation for this is that the current study investigates
all psychoses instead of only schizophrenia, which has not been studied earlier according to our
knowledge. In the current study 31% had schizophrenia spectrum disorder and 69% other
psychosis. As shown in chapter 3.1 (Table 2), the study subjects with schizophrenia had
significantly poorer outcome compared to other psychoses. However, in the earlier meta-analyses
(Esterberg et al., 2010; Kékela et al., 2014) roughly half of the studies did not show an association
between familial psychosis and outcome, and in none of the studies family history was associated



with better outcome, and therefore the current study is not in conflict with the literature either.
Interestingly, in those studies that found an association between familial psychosis and outcome, the
follow-up period was on average 15.5 years, whereas it was only 8.9 years in those studies that did
not find an association (Esterberg et al., 2010; Kékela et al., 2014). In the current study the follow-
up period was on average 8.8 years and therefore it is in line with this earlier finding that a study
with shorter follow-up period is less likely to find a significant association.

Earlier the association between family history of any psychiatric disorder and outcome in
schizophrenia has shown mixed results. Family history of any psychiatric disorder has been
associated with more and less psychopathological symptoms (Feldmann et al., 2001; Ciudad et al.,
2012), more rehospitalisations (Feldmann et al., 2001) and higher risk of relapse, butialso with a
better attitude towards pharmacotherapy (Ciudad et al., 2012), and in one study there was no
association with number of relapses (Altamura et al., 2001). Hence, in only onestudy. family history
was associated with better outcome (Ciudad et al., 2012). According t0 the current study the
presence of any parental psychiatric disorder may increase the need.-of hospitalisations, and the
result is therefore in line with a previous study (Feldmann et al., 2001).

4.3. Interpretation of the results

Presence of any parental psychiatric disorder was associated=with poorer outcome in psychoses
in terms of need of hospitalisations. This is not necessarily due to more severe illness course, but
could be explained also with learned treatment séeking behaviour in the family. The activity of
family members seem to affect the help-seeking behaviour in first-episode psychosis (Fridgen et al.,
2013; Okasha et al., 2016; Connor et al., 2016), but.there is much less research regarding the impact
of family factors on rehospitalisation. The statistical tests were done in two groups and on five
outcome measures (10 individual analysis); and the significant findings barely surpassed the limit of
0.05, so the result should be considered, carefully.

As stated in the Introductiongsfamily. history of psychiatric disorders can be hypothesised to have
both genetic and environmental “effects. The genetic connection (heritability) is stronger in
schizophrenia than in other psychoses (Mortensen et al., 2010). Therefore the association between
family history of mental, disorders and outcome could be different in schizophrenia and other
psychoses, i.e. in sehizophrenia the genetic component could be stronger. This could explain why
the current study did net-find an association between parental psychosis and outcome in psychotic
disorders in contrary to many previous studies focusing only on individuals with schizophrenia.

The results were statistically significant only between family history of any psychiatric disorder
and outcome;.and there was no association between family history of psychosis and outcome,
similarly asvin the older cohort (Kékela et al., 2017). Most likely the genetic connection between
familial psychosis and psychotic disorder of the study subject is stronger than between familial any
psychiatric disorder and psychotic disorder of the study subject (Rasic et al., 2014). Therefore one
explanation for the findings of the current study could be the influence of environmental effect.
However, the environmental burden in families with psychosis (Wan et al., 2007; Matevosyan,
2011; Walder et al., 2014) could be even higher than in families with other mental disorders, and
thus the issue is not straightforward. Those who had parental psychosis or any psychiatric disorder
often had poorer outcome, but the results were statistically significant only in two tested outcomes,
which raises question whether larger sample size would have showed more significant results.



Schizophrenia is a result of an interplay between genetic and environmental risk factors (Kahn et
al., 2015; Smeets et al., 2015; Gallagher and Jones, 2016). There is an increasing amount of
research studying the genetic influences on the risk (Agerbo et al., 2015; Shorter and Miller, 2015;
Ibi and Gonzalez-Maeso, 2015; Singh et al., 2016) and outcome (Meier et al., 2016) of
schizophrenia. Also the connection between different types of mental disorders have been studied
(Rasic et al., 2014; Cross-Disorder Group of the Psychiatric Genomics Consortium, 2013). Due to
the marginal findings the clinical relevance of the current study is not large, which could be
explained by the complex aetiology of schizophrenia in which the family history alone does not
play a major role.

4.4. Strengths and limitations

This study is based on a general population-based cohort with high coverage andreliable register
data. The registry-based research has significant strengths and limitations. The disability pension
and work activity from the Finnish Centre for Pensions and the psychiatric hospital treatments from
the Care Register for Health Care can be considered fairly good measures.ef outcome. There was no
attrition because the outcome is based on register data. We were also able to link data from all study
subjects, because individual permissions were not required.<However, the registers were not created
for research use. The outcome variables may have limitations-regarding validity. The disability
pension is not a direct measure of work ability. The work variable (number of workdays) does not
describe the quality of work or performance at workelt is alimitation that the register data does not
have information regarding e.g. illness severitysrecovery or accurate date of illness onset (only date
of diagnosis). The age of illness onset of parents\was not regarded, and therefore we could not draw
conclusions how the parent’s illness had affected e.g. treatment seeking behaviour of the study
subjects. Only public registers were used to acquire information regarding parent’s mental
disorders, and therefore we have missed those with visits only to private health services. Also, since
not all individuals seek help for.mental disorders, the “no parental psychiatric disorder” group is
likely to include families where the parents have undiagnosed mental disorder.

The total sample size of 189is satisfactory, but the small number of individuals with parental
psychosis (n = 20) is” a,limitation, and we could not analyse the results separately based on
psychosis diagnosis. (i.e. .schizophrenia spectrum vs. other psychoses). Power calculation was
conducted regarding association between parental psychosis and outcome: the average power to
detect small effect sizes (Cohen d > 0.2) was 14% (p < 0.05), 56% for medium effect sizes (Cohen d
> (.5) and/88% for large effect sizes (Cohen d > 0.8). We were able to analyse fairly long-term
outcomes (the_average follow-up period was 8.8 years). The relatively young age of the study
subjects (29=30 years at the end of the follow-up in the end of 2015) is a limitation, since some
individuals may not yet have completed their education yet, or may have only recently entered
working life and may be unemployed due to reasons other than ability to work. On the other hand, it
is also a benefit that the results are generalizable to younger patients.

4.5. Conclusions

The presence of any parental psychiatric disorder may increase the risk of poorer outcome in
psychoses in terms of need of hospitalisations. The presence of parental psychosis was not



associated with outcome in psychotic disorders, but the result should be interpreted with caution
due to power limitation because of the small sample size and conflict with the results of earlier
studies. Based on this study there is some indication of correlation between family history of mental
disorders and outcome in psychotic disorders, and this information could be valuable as a predictor
of prognosis when combined with other significant information regarding the patient’s background.
Since affecting outcome has a central role in psychiatry, it could be beneficial to compare treatment
methods (e.g. antipsychotics) between those with and without a family history of mental disorders.
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Table 1. Parental mental disorders by background variables of study subjects:

Parental psychosis Any parental psychiatric disorder
No Yes p-value No Yes p-value
n (%) n (%) n (%) n (%)

Gender 0.534 0.776
Male 89 (88.1) 12 (11.9) 53 (52.5) 48 (47.5)

Female 80 (90.9) 8(9.1) 48 (54.5) 40 (45.5)

Psychosis diagnosis 0.781 0.369
Schizophrenia 41 (93.2) 3(6.8) 25 (56.8) 19 (43.2)
Schizoaffective/ 13 (86.7) 2 (13.3) 9 (60.0) 6 (40.0)
delusional disorder
Other psychosis 115 (88.5) 15 (11.5) 67 (51.5) 63 (48.5)

mean (sd) mean (sd) mean (sd) mean (sd)
Age of illness onset 21.2(4.0) 2113 (4.2) 0.925 21.7 (3.9) 20.7 (4.1) 0.071
Length of follow-up 8.8.(4.0) 8.8 (4.2) 0.951 8.3(3.9) 9.4 (4.1) 0.082

Table 2. Association between psychosis diagnosis and outcome in psychotic disorders.

Psychosis diagnosis

Schizophrenia spectrum® Other psychosis?
(n=59) (n=130)
Median (IQR)® Median (IQR) p-value®

Hospital treatment



Days at hospital 157 (61-335) 17 (1-97) <0.001

Number of hospitalisations 4.0 (2.0-8.0) 2.0 (0.8-4.0) <0.001

Proportion of time spent at 5.0% (2.4-10.4%) 0.7% (0.0-3.1%) <0.001

hospital

n (%) n (%) p-value®

Disability pension 0.021

No 42 (71) 111 (85)

Yes 17 (29) 19 (15)
Cumulative number of work 0.001
days in 2014-2015

<25% of work days 47 (80) 71 (55)

>25% of work days 12 (20) 59 (45)

1Schizophrenia spectrum: schizophrenia, schizophreniform, schizoaffective or delusional disorder, 2Other psychosis: other ‘non-organic psychosis
than schizophrenia spectrum, QR = interquartile range, “Statistical significance based on Mann-Whitney U test, SStatistical significance based on

chi square test.

Table 3. Association between parental psychosis and outcome in psychotic disorders.

Parental psychosis

No (n=169) Yes (n=20)
Median (IQR)" Median (IQR) p-value®
Hospital treatment
Days at hospital 43 (2-169) 45\(2-185) 0.852
Number of hospitalisations 2.0 (1.0-5.0) 2.0(1.0-3.8) 0.500
Proportion of time spent at 1.6% (0.0-5.9%) 1.7% (0.2-4.5%) 0.914
hospital
n (%) n (%) p-value®
Disability pension 0.909
No 137(81) 16 (80)
Yes 32(19) 4 (20)
Cumulative number of work 0.460
days in 2014-2015
<25% of work days 104 (62) 14 (70)
>25% of work days 65 (38) 6 (30)

'IQR = interquartile range *Statistical significance based on Mann-Whitney U test, >Statistical significance based on chi square test.

Table 4. Association between any parental psychiatric disorder and outcome in psychotic disorders.

Any parental psychiatric disorder

No (n=101) Yes (n=88)
Median (IQR)* Median (IQR) p-value?
Hospital treatment
Days at hospital 26 (0-147) 68 (6-215) 0.035



ACCEPTED MANUSCRIPT

Number of hospitalisations 2.0 (0.0-4.5) 2.0 (1.0-7.0) 0.039

Proportion of time spent at 0.8% (0.0-5.6%) 2.3% (0.2-5.9%) 0.085

hospital

n (%) n (%) p-value®

Disability pension 0.229

No 85 (84) 68 (77)

Yes 16 (16) 20 (23)
Cumulative number of work 0.128
days in 2014-2015

<25% of work days 58 (57) 60 (68)

>25% of work days 43 (43) 28 (32)

'IQR = interquartile range, Statistical significance based on Mann-Whitney U test, *Statistical significance based on chi squa st. Statistically

significant p-values in bold. Q



