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a b s t r a c t

Etiologies of psychotic disorders (schizophrenia and bipolar disorder) are conceptualized as interplay
between genetic and environmental factors. The adolescent period is characterized by changes in social
roles and expectations that may interact with biological changes or psychosocial stressors. Few studies
focus on the adolescents’ own reports of perceived risk factors. To assess differences at age 16 between
persons who later develop psychotic disorders (“Confirmed Psychosis”, CP) and their class-mates
(“Population Controls”, PC) we collected information on: (1) Social support factors (size of social
network and expectancies of social support from friends), (2) Cognitive functioning (concentrating in the
classroom, actual grades and expectancies of own academic achievements) and (3) Problems and
stressors in families (illness or loss of work for parents), and in relationship with others (exposure to
bullying, violence or sexual violation). Self-reported data from students at 15–16 years of age were linked
to the case-registers from the “Thematically Organized Psychosis (TOP) Study”. The CP group reported
more economic problems in their families, smaller social network and lower academic expectation than
the PC group. The results support the notion that long-term socioeconomic stressors in adolescence may
serve as risk factors for the development of psychotic disorders.

& 2014 Elsevier Ireland Ltd. All rights reserved.

1. Introduction

The complex etiologies of psychotic disorders (schizophrenia and
bipolar disorder) are conceptualized as interplay between genetic
and environmental factors. In addition to the strong genetic compo-
nent environmental risk factors also play an important role (Van Os
and Kapur, 2009; Ripke et al., 2011). In schizophrenia, this is
supported by studies showing geographical variations in incidence
(McGrath et al., 2004) and increased risks associated with preg-
nancy/delivery complications, urbanicity, migration, cannabis use
and early traumatic experiences (Cantor-Graae, 2007; Schlossberg
et al., 2010; Brown, 2011).

Schizophrenia is seen as a neurodevelopmental disorder; i.e. a
consequence of developmental abnormalities starting very early in
life, but without evident clinical symptoms until late adolescence
or early adulthood (Murray and Lewis, 1987; Weinberger, 1987;
Rapoport et al., 2005). In addition to clinical symptoms, many
patients experience cognitive and social dysfunction (Bratlien
et al., 2013). Support for the neurodevelopmental hypothesis
comes partly from birth-cohort studies showing that children
who later develop schizophrenia have subtle, but discernible
differences in developmental trajectories compared to children
who do not develop the disorder including indications of pre-
morbid cognitive disturbances (Welham et al., 2009). While the
main amount of data concerning the developmental origins of
psychotic disorders concerns early development, there is now an
increasing focus also on the adolescent phase. Both birth cohort
and cross-sectional studies, the latter mainly of military conscripts,
have given valuable information about this period. This particularly
concerns the early presence of cognitive and social dysfunction in
persons who later develop schizophrenia (Zammit et al., 2002;
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Reichenberg et al., 2005; David et al., 2008). Also socioeconomic
aspects during this phase of life are found to be predictive
of later psychosis (Wicks et al., 2005), in addition to the experience
of bullying and peer victimization (Schreier et al., 2009;
Arseneault et al., 2010; Schlossberg et al., 2010; Mackie et al.,
2011).

An increasing amount of data indicates that there are shared
genetic and environmental risk factors between schizophrenia and
bipolar disorder (Van Os and Kapur, 2009; Sklar et al., 2011). The
neurodevelopmental aspect of bipolar disorder is generally seen
as minor.

However, recent studies also show an increased prevalence of
minor physical anomalies (Akabaliev et al., 2011), and that cognitive
and social dysfunctions are present already at first treatment in
patients with bipolar disorder (Torres et al., 2010; Hellvin et al.,
2012, 2013).

The onset of clinical symptoms in relation to adolescence and
early adulthood in both disorders have been linked to the
maturational processes in the CNS taking place in this period
(Cannon et al., 2008), as indicated by considerable alterations of
brain structure and function (Woo and Crowell, 2005; Gonzalez-
Burgos et al., 2010). Adolescence is also a period characterized by
extensive changes in social roles and expectations that may both
induce and interact with other biological or psychosocial stressors.
In light of the increasing knowledge about how disturbances in the
stress response may interact with genetic vulnerability in the early
development of clinical symptoms, the aspect of perceived stres-
sors is of importance. Several studies indicate that stress exposure
play a role in the development of psychotic disorder; both in the
form of early trauma and in the form of stressful experiences
closer to disorder onset (Shevlin et al., 2008; Varese et al., 2012).
Dysregulation of stress response systems may serve as a risk factor
both for the onset of psychosis per se, and for a more severe
symptomatology (Aas et al., 2012; Aiello et al., 2012). Recent
research indicates that the perception of stressors might also be
different in persons at the risk of developing a psychotic disorder
(Tessner et al., 2011; Phillips et al., 2012). There is however a lack
of studies on the role of perceived stressors as a risk factor for
psychotic disorders.

In light of this it is of importance that cohort studies so far
primarily have used information from teachers, parents and health
workers, and more rarely information from the youths themselves.
In the current study we take advantage of the unique self-reported
data in Norwegian Youth Studies (YS) initiated by the Norwegian
Institute of Public Health (NIPH) and included all 10th grade
students (15–16 years of age) in three counties (Søgaard and
Eide, 2007). For the purpose of the study this information was
linked to the case-registers from the ongoing “Thematically
Organized Psychosis (TOP) Study” recruiting patients from the
catchment area-based treatment systems in the same counties.

In the current study we thus seek to establish knowledge about
the association between social and environmental factors in ado-
lescence and later development of psychosis in a representative
community sample. Our choice of relevant factors are based on the
existing literature in combination with the information available
from the YS survey. We more specifically aim at answering the
following questions: to what extent do persons who later develop
psychotic disorders report differences in their perceived social
functioning at age 16 (size of social network and expectancies of
social support from friends), perceived problems in cognitive
functions (concentrating in the classroom, actual grades and expec-
tancies of own academic achievements) and perceived problems
and social stressors in interaction with their families (illness or loss
of work for parents, parents having economic problems) and in
interactions with others (being exposed to bullying, violence or
sexual violation) at age 16; compared to their class-mates?

2. Methods

2.1. Youth Studies

The youth part of the Oslo Health Study (YOUNG HUBRO) encompassed all
individuals in 10th grade (15–16 years old) included in the available class lists for
all schools in Oslo in the years 2000 and 2001. The study was extended to the
counties of Hedmark and Oppland (YOUNG OppHed), encompassing all individuals
in 10th grade in Hedmark in 2001 and Oppland in 2002. In all three counties,
students filled in two questionnaires during two school hours. A project assistant
was present in the classroom to instruct the students and carry out the practical
part of the survey. Questionnaires were left at the school for completion by those
students who were absent from school on the day of the survey. The school was
later contacted if the questionnaires were not returned. New questionnaires were
sent to the student’s home asking the student to fill in and return them in an
enclosed stamped addressed envelope if they were not completed in the school.
A total of 7343 students answered at least one question on one of the survey’s
questionnaires in Oslo (88% of the 8316 eligible for participation), 1939 in Hedmark
(88% of the eligible 2203) and 1877 in Oppland (90% of the 2085 eligible). Of this
total of 11,159 participants, 58 had to be removed from further analyses because of
insufficient data quality (41) or, in case of identified patients, did not consent to the
merging of files from the TOP database containing patient data (17) with those
from the Youth Health Study, thus leaving 11,101 in the available data file. The YS
study protocols were placed before the Regional Committee for Medical and Health
Research Ethics South Eastern Norway and approved by the Norwegian Data
Inspectorate. The study has been conducted in accordance with the World Medical
Association Declaration of Helsinki (Fig. 1).

2.2. Clinical samples

The main inclusion criteria for both clinical samples in the current study were
meeting the DSM-IV criteria for a narrow schizophrenia spectrum diagnosis
(schizophrenia, schizophreniform or schizoaffective disorder), bipolar spectrum
diagnosis (I, II or NOS with psychotic episodes) or other psychotic disorders
(delusional disorder, psychosis NOS or unipolar depression with psychotic symp-
toms) during their lifetime.

Exclusion criterias for both clinical samples were a history of serious head injury
with neurological complications, a neurological disorder, mental retardation and
being unable to comprehend the Norwegian language at a level necessary to complete
the interviews.

During 2008 and 2009 all in- and out-patients with a diagnosis of a psychotic
disorder at Innlandet Hospital Trust (the only psychiatric treatment facilities in the
counties Hedmark and Oppland with a combined total of 399,000 inhabitants) born
in 1985 and 1986 (i.e. 16 years old in 2001/2002 and thus potential participants in
the YOUNGOppHed survey) were contacted and interviewed as part of the multi-
center “Thematically Organized Psychosis (TOP)” research study. We here initially
identified 29 potential participants.

In addition, the Thematically Organized Psychosis (TOP) research study’s group
in Oslo had been recruiting consecutive patients with severe mental disorders from
all major hospitals in Oslo using the same protocol since 2003. These hospitals
covered catchment areas of 485,000 inhabitants (88% of the total population of Oslo),
and both inner city and suburban areas, thus to a large extent representing the socio-
demographic characteristics of Oslo. By early 2010 the Oslo part of the study included
44 patients born in 1984/85 and thus potential participants in the YoungHUBRO.

The study protocols for both clinical studies were approved by the Regional
Committee for Medical and Health Research Ethics, South-Eastern Norway and by
the Norwegian Data Inspectorate. The informed consent form for participants in
Hedmark and Oppland included the direct consent to link with the YS, while the
older consent form used in Oslo did not include specific consent to link to these
surveys necessitating re-contact with the participants.

2.3. Subjects and study sample

For the purpose of the current study, and with permission from the Regional
Committee for Medical and Health Research Ethics, South-Eastern Norway, the data
from the YS and from the two clinical samples were linked anonymously by the
NIPH. A total of 19 clinical cases living in – and interviewed by the Hedmark and
Oppland assessment team and 32 living in – and interviewed by the Oslo
assessment team were in this way identified in the YS database. Since the original
informed consent for the Oslo part of the study did not include particular
permission to use YS data, the Oslo participants were contacted by mail and asked
for their informed consent. A total of 15 gave informed consent while 17 of the Oslo
participants did not return consent forms and were thus removed from the
combined database. In addition, two patients identified in the YoungHUBRO, and
two in the YoungOppHed had significant deficiencies (missing data) in their YS
information and could not be included in the analyses. This left 30 persons forming
the Confirmed Psychosis Group (CP); where 16 had participated in the Young-
OppHed and 14 had participated in the YoungHUBRO/17 clinically assessed by the
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Hedmark and Oppland assessment team and 13 assessed by the Oslo team.
Of these 30, 11 had a narrow schizophrenia spectrum diagnosis (schizophrenia,
schizophreniform or schizoaffective disorder), 11 had a bipolar spectrum diagnosis
(I, II or NOS with psychotic episodes) and eight had other psychotic disorders
(delusional disorder, psychosis NOS or unipolar depression with psychotic
symptoms).

Based on existing information in the clinical datasets, a total of nine persons
(three in each of these broad diagnostic groups) reported that they had symptoms
indicating that they may have experienced their first psychotic episode before the age
of 17, i.e. potentially before completing the YS (forming the CP subgroup “pre-
questionnaire conversion” – PreQC), while 21 reported an age of onset over the age of
17 (the “post-questionnaire conversion subgroup” – PostQC). The remaining YS
participants (11,101�4�30¼11067) who had not been identified through the clinical
studies were considered as Population Controls (PC) for the purpose of this study. Out
of these, only 2850 of the PC with full datasets were used in the analyses.

2.4. Assessments

2.4.1. Relevant assessment of social relations in the YS questionnaire
2.4.1.1. Attachment to friends. The participants were asked to rate the following
statements on a 1–4 Likert type scale, dichotomized into agree/disagree: (a) I feel
closely attached to my friends; (b) My friends value my opinions; (c) I can help/
support my friends; and (d) I can count on my friends when I need help.

2.4.1.2. Size of social network. The participants were asked to answer the following
two questions – “How many persons outside the family would help if you had
personal problems” respectively “practical problems”.

2.4.2. Relevant assessments of academic functioning from
the YS questionnaire
2.4.2.1. School grades. The participants were asked to give their last grades (1 worst
to 6 best) in Mathematics, Written Norwegian, English and Social Studies. Due to a
considerable association between grades we used the mean of the four different
grades in the analyses.

2.4.2.2. Concentration difficulties. The participants were asked if they had experi-
enced any difficulties concentrating in class. (The scores “1¼No; 2¼Yes, at times;
3¼Yes, often” were recoded into either 0¼1þ2 “No” or 1¼3 “Yes, often” for the
purpose of the multivariate analyses.)

2.4.2.3. Academic ambitions. The participants were asked about the “highest edu-
cation level they had considered”. Their answers were dichotomized into ambitions

of attending university or regional colleges vs. all other educational plans for the
purpose of the analyses.

2.4.3. Relevant measures environmental stressors from
the YS questionnaire
2.4.3.1. Family attachment. The participants were asked to rate the following stat-
ements on a 1–4 Likert type scale: (a) I feel attached to my family; (b) My family
takes me seriously; (c) My family values my opinions; (d) I mean a lot to my family;
and (e) I can count on my family when I need help.

2.4.3.2. Other family conditions. The participants were asked if their father had paid
employment at the time of the survey. For the purpose of the regression analyses
we dichotomized into working full time or not. They were also asked about whom
they lived with at present. For the purpose of the analyses this was dichotomized
into living with both parents or not.

2.4.3.3. Negative life events in last 12 months. The participants were asked if their
parents were unemployed or qualified for a disability pension, or if someone close
to them had been seriously ill, injured or had died.

2.4.3.4. Traumatic events in last 12 months. The participants were asked if they had
been exposed to sexual violations (including indecent exposure); answered yes/no
and experienced bullying at or on their way to school; Likert type scale 1–4: Never,
sometimes, once a week, and several times a week. Additionally they were asked
about being victimiziced of other forms of violence on a 1–4 Likert scale: No, only
by youths, only by adults or both youths and adults. The scores were dichotomized
into 0¼“never” or 1¼“yes”.

2.4.3.5. Other ongoing worries and problems in last 12 months. The participants were
asked if they had experienced quarrels or conflicts with their parents, a parent/
carer with mental problems, a parent/carer with economic problems, a parent/
carer with alcohol or drug problems, problems in relation to friends or worries
about sex. Scores were on a 1–4 Likert scale 1¼“no”, 4¼“a lot”, or dichotomized
into “no” (1–3) or “often” (4) when more appropriate.

2.4.4. Clinical assessments
The clinical assessments of the CP group were at both sites performed by

trained psychologists or psychiatrists. All had participated in the TOP study group’s
common training program for diagnostic and symptom assessment, including both
the Hedmark/Oppland and Oslo assessment teams. Diagnoses were based on the
Structured Clinical Interview for DSM-IV Axis I disorders (SCID-I) (First and Spitzer,
1997). For DSM-IV diagnostics, mean overall ĸ with training videos was 0.77, and
mean overall ĸ for a randomly drawn subset of actual study patients was also 0.77
(95% CI 0.60�0.94).

Survey database 
Oslo
7343

Survey database 
Oppland/Hedmark

3816

No 
consent

17

Forms lacking 
central

information
41

Survey dataset 
11101

psychosis

30
(16 /14 from survey 

database Oslo/OppHed) 

Confirmed psychosis w 
post-questionnaire onset

21 

Clinical database 
Oslo
32

Clinical database
Oppland /Hedmark

19 

Consent
19Consent

15

Population control
complete datasets 2850Incomplete forms

4
(2 from each

survey database)   

Fig. 1. Study flow chart.
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2.5. Statistics

We used the Statistical Package for the Social Sciences (SPSS Inc., Chicago,
version 17.0). The variables were explored for normality. Group differences
between clinical cases and the PC group were examined with χ2 tests or Fisher’s
exact test where relevant, t-tests or the Mann–Whitney U test as deemed
appropriate, with ANOVAs or Kruskal–Wallis tests in the follow-up analyses. The
bivariate analyses were followed up with binary logistic regression analyses with
group membership (i.e. CP or PC) as the dependent variable. The statistical level of
significance for the final analyses were based on this set at the po0.05 (with
p-levels in the 0.05–0.09 range defined as trend-levels).

For the multivariate regression analyses we used a hierarchical (forced-entry)
procedure introducing the independent variables in blocks. The variables examined
in the bivariate analyses were based on hypotheses regarding their association to
psychotic disorders from previous studies as indicated in the introduction. The
variables with an association to caseness with a p-value o0.1 in the bivariate
analyses were examined further in the multivariate analyses. Two of these variables
(“father working full time” and “very often economic problems for parent/carer last
year”) had a high degree of association and could not be entered in the model at the
same time without invalidating the analyses. Of the two possible and competing
models we chose the model containing “very often economic problems for parent
/carer last year” because of a better model fit than the model containing “father
working full time”. The final model thus consisted of “N of persons that would help
if practical problems” as the first step, “Victimized or experiencing other forms of
violence last year” as the second step, “Ambitions attending university or college
level” as the third and “Very often economic problems for parent/carer last year” at
the fourth and final step. Skewed variables were either dichotomized or log 10
transformed to achieve normality (i.e. the variable “number of persons outside
family that would help with personal or practical problems”) before entering them
into the multivariate analyses.

Eight patients had missing data for one to a maximum of four of the variables
in question. They were in the analyses substituted with the mean or median value
of the PC group.

3. Results

The median age at the diagnostic interview for the CP group
was 22 years (range 19–26). The self-reported median age at the
onset of the first psychotic episode was 19 years (range 7–23) and
the median duration of psychotic illness at interview was 3 years
(range 0–15).

The CP group reported statistically significant smaller social
networks than PC in regard to their expectancies of help for
practical problems. There were no differences in the number of
persons they expected would help them if they had personal
problems, and they reported no differences for all four measures of
attachment to friends. Restricting the analyses to only those who
had not yet experienced their first psychotic symptoms did not
influence the findings.

There were also no significant differences in proxies for
cognitive functioning such as school grades or difficulties concen-
trating in class. The CP group reported lower academic ambitions
than the PC, at a trend level for significance. Restricting the
analyses to only those who had not yet experienced their first
psychotic symptoms, we still found that the remaining PostQC
group reported more difficulties with concentration in class at a
trend level for statistical significance (p¼0.08).

The CP group additionally reported significantly more eco-
nomic problems in their families than the PC group, and the
number of fathers who were not working full-time was signifi-
cantly lower. We however found no differences in the rates of
unemployed parents, parents getting disability pension during the
last 12 months or in the number of single parent households.

There were also no differences in their reports of experiences of
severe negative life events or other social stressors over the last
year. The only exception was for the rate of being exposed to
violence during the last 12 months, where the CP group reported
lower rates than PC, at a trend level for statistical significance.

“Having parents with economic problems” and not having
“academic ambitions at university or college level” had a statically

significant influence on the likelihood of being in the CP group.
That the person had not experienced any violent behavior and had
less expectations of social support from friends, had an influence
at a level often considered as at trend-level for statistical sig-
nificance (i.e. a p level between 0.05 and 0.09) (Table 2). Restrict-
ing the analysis to only those who had not yet experienced their
first psychotic symptoms, the influence of parents’ economic
problems no longer reach the level of statistical significance, but
without changes in OR for this variable or with changes regarding
the influence of the other variables.

4. Discussion

The main finding of the current study is significantly more
economic problems during adolescence in the household of
individuals who later developed psychosis compared to healthy
controls. There were also indications that this group had lower
academic expectations, smaller social networks, and rather unex-
pectedly were less exposed to violence.

The finding of an association between the risk of psychotic
disorders and economic and employment problems for the par-
ents is in line with earlier research indicating that social adversity,
presumably leading to increased psychosocial stress, may be a risk
factor for schizophrenia. A Swedish national cohort study found
that living in rented apartments, having low socioeconomic status,
unemployment, coming from a single-parent household, or house-
holds receiving social welfare benefits increased the risk of psychosis
in later life (Wicks et al., 2005). A follow-up study showed that this
alsowas the case for adoptees; ruling out that severe mental disorder
in parents was the common link between low socioeconomic status
and risk of psychotic disorders (Wicks et al., 2010), in line with our
finding that there were no differences between the groups for
“Parent/carer had mental problems last year”.

We did not find differences between 16-years olds who later
developed a psychotic disorder and their healthy class-mates
regarding quality of social networks, proxies of cognitive function-
ing or social stressors at the age of 16. Further, we did not find any
clear indications of more current exposure to traumatic situations
previous year and contrary to expectations we found that the
clinical group was less exposed to violence at age 16 (Varese et al.,
2012). These findings might at first glance seem at odds with
previous findings regarding risk factors for schizophrenia and
other psychotic disorders, showing lower quality of social net-
works and increased traumatic events for the later patient group
(Welham et al., 2009; Niendam et al., 2009; Heins et al., 2011).
However, while there is relatively strong evidence for differences
in childhood developmental trajectories and discernible cognitive
problems captured by standardized test-batteries in adolescence,
sources for reports of social dysfunction are currently mainly
retrospective. Few birth cohort studies have focused on this age
interval and the conscript studies – with the exception of the
Israeli – have mainly investigated cognitive functioning. The
indications of smaller social networks and lower academic expec-
tations in the current study however suggest that there are some
underlying problems.

The strongest predictor of later caseness was the experience of
socioeconomic problems over last year, a phenomenon that could
be seen as a more long-term stressor. This may explain why we
found an association to these, but not to traumatic events that
often can be acute and more time limited in nature. In the current
study, the survey also asked only for traumatic events during the
last 12 months i.e. after the age of 15. The literature on the
increased risk associated with early trauma primarily shows an
effect for events taking place before the age of 12 (Fisher et al.,
2010). Regarding the question of “being exposed to sexual violence
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Table 1
Demographic characteristics and survey responses for clinical cases (CP) and population control (PC) group.

Variable Confirmed psychosis group
(CP) n¼30

Population control group
(PC) n¼2850

Test statistics† p

Female N/% 20/67% 1612/57% χ2 1.235 0.355
Lived in Norway o15 years 1/3% 311/11% χ20.172 0.564

Attachment to friends
Respondent feel closely attached to friends Median/Range 1.0/1–4 1.0/1–4 U 40,015.500 0.427

z �0.880
Friends value respondents opinions median/range 1.0/1–4n 1.0/1–4 U 37,891.000 0.379

z�0.880
Respondent can help/ support friends Median/Range 1.0/1–3 1.0/1–4 U 39,902.500 0.368

z�0.901
Respondent can count on friends Median/Range 1.0/1–4 1.0/1–4 U 39,256.500 0.309

z�1.017

Size of social network
N of persons that would help with personal problems# Mean/S.D. 0.630/0.292 0.740/0.354 F 2.699 0.101

N of persons that would help if practical problems# Mean/S.D. 0.515/0.292 0.666/0.380 F 5.489 0.019

Relevant assessments of academic functioning from the YS questionnaire
School grades (mean of four grades) Mean/S.D. 3.7/0.70nn 3.8/0.79 F 0.312 0.576
Experienced difficulties concentrating in class Median/Range 2.0/1–3 2.0/1–3 U 41,554.00 0.775

z�0.286
Ambitions attending university or college level N/% 22/73%n 2452/86% χ2 4.397 0.054

Relevant measures of environmental stressors from the YS questionnaire
Family attachment

Respondent feels attached to family Median/Range 1.0/1–3 1.0/1–4 U 42,450.00 0.937
z�0.078

Family takes respondent seriously Median/Range 1.0/1–4 1.0/1–4 U 42,427.00 0.269
z�0.079

Family value respondents’ opinions Median/Range 2.0/1–4 2.0/1–4 U 38,103.00 0.269
z�1.106

Respondent means a lot to family Median/Range 1 1.0/1–3 1.0/1–4 U 40,154.00 0.454
z�0.749

Respondent can count on family when in need of help Median/Range 1.0/1–3 1.0/1–4 U 41,364.00 0.678
z�0.415

Other family conditions
Living with both parents (N/%) 22/73% 1790/63% χ2 1.371 0.262
Father working full time (N/%) 19/63% 2287/82% χ2 7.356 0.013

Negative life events last 12 months
Parent unemployed or qualified for disability pension last year (N/%) 2/7% 257/9% χ2 0.200 1.000
Other close persons seriously ill or injured last year (N/%) 10/33% 1223/43% χ2 1.113 0.355
Someone close died last year (N/%) 6/20% 815/29% χ2 1.076 0.416

Traumatic events last 12 months
Exposed to sexual violation last year (N/%) 1/3%n 184/7% χ2 0.432 1.000
Experienced bullying at school last year Median/Range 1.0/1–4 1.0/1–4 U 40,924.50 0.523

z �0.639
Victimized of other forms of violence last year (N/%) 4/13% 810/28% χ2 3.333 0.069

Ongoing worries and problems last 12 months
Very often quarrels or conflicts with parents (N/%) 5/17% 451/16% χ2 0.016 0.804
Parent/carer had mental problems last year Median/Range 1.0/1–4 1.0/1–4 U 39,080.5 0.202

z�1.277
Very often economic problems for parent/carer last year (N/%) 4/13% 82/3% χ2 11.204 0.011
Very often drug or alcohol problems in parent/carer last year (N/%) 0/0% 41/1% χ2 0.438 1.000
Very often problems in relation to friends (N/%) 1/2% 50/98% χ2 0.425 0.417
Very often worries about sex (N/%) 2/7% 59/2% χ2 3.025 0.132

# log 10 transformed.
n Lacking information for 1–2 CC respondents.
nn Lacking information for 3–4 CC respondents.
† χ2 refers to Fisher’s exact test.

Table 2
Binary logistic regression with group membership (CP vs. PC) as dependent variable. Final model.

Variable B S.E. p OR 95% CI

Number of persons that would help if practical problems �0.965 0.507 0.057 0.38 0.141–1.029
Victimized or experiencing other forms of violence last year �0.965 0.543 0.076 0.38 0.131–1.105
No ambitions attending university or college level 0.869 0.423 0.04 2.39 1.041–5.465
Very often economic problems for parent/carer last year 1.644 0.365 0.003 5.18 1.732–15.480

Model summary: �2 Log likelihood 307.075; χ2 5.342; d.f. 8; sig. 0.720
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during the last year”, we found an incidence of 7% among PC and
3% among CP (see Table 1), which is a higher yearly incidence than
reported for adults (0.7% for men and 1.7% for women) (de Haas
et al., 2012). A more speculative interpretation of the findings of
lower rates of exposure to violence combined with indications of
smaller social networks in the CP group is that the adolescents
who later develop psychotic disorders have a slower social
maturation than the PC group, and are slightly more withdrawn
and thus less into typical teen-age risk taking behaviors. However,
traumatic events taking place even closer to the actual onset of the
first psychotic episode might serve as a more proximal risk factor.

The relative small number of patients that had developed a
psychotic disorder at the time of register linkage may explain a
lack of statistical power but not the lack of nominal differences
between groups. As age at current follow-up was in the early
twenties, the group was only midway in the period of risk and
theoretically only half of those who would develop a psychotic
disorder had experienced first episode. It could thus not be ruled
out that the PC group included a limited number of persons who
later would be defined as CP. However, since psychotic disorders
are rare (expectation of approximately 30 cases in a group of this
size) and the PC group large (around 3000 cases) there is no
reason to believe that this admixture would influence the results.
The low number however put restrictions on the possibility to
perform follow-up analyses and the number of variables to explore
in multivariate analyses. A small group is also more vulnerable to
attrition bias. While the group recruited from Oslo could be
subject to attrition bias due to problems with recruitment proce-
dures, the Hedmark/Oppland group consisted of all patients from
this age group that had come into treatment by the age of 24.

The main strength of the current study is the unique dataset of
unbiased self-reports giving a new perspective on this phase of life
in persons who develop psychotic disorder. The main limitations
are, in addition to the low number in the CP group, the inherent
limitations associated with the adolescents’ self-reports in parti-
cular the short period of report for the potentially traumatic
variables that particularly might influence the observed effect of
traumatic events compared to what is reported for early- and
long-term trauma.

The current study supports earlier studies indicating that long-
term socioeconomic stressors may serve as risk factors for the
development of psychotic disorders. It also gives indications of
subtle problems in social and academic functions, but all over does
not support that major reductions in perceived quality of social-
and academic functioning are present at the age of 16. The latter is
informative for programs aiming at recruiting high-risk persons in
this age group.

Acknowledgments

This work was supported by the Eastern Norway Health
Authority (Grant # 2008-058 and 2010-074), the Innlandet Hospi-
tal Trust (# 150102) and the Research Council of Norway
(# 167153/V50).The funding sources had no involvement in study
design, in collection, analysis and interpretation of data, in the
writing of the manuscript or in the decision to submit the paper
for publication. There is no conflict of interest for the authors.

The data collection from Oslo was conducted as part of the Oslo
Health Study 2000–2001 carried out by the Norwegian Institute of
Public Health (NIPH). The data collection from Hedmark (2001)
and Oppland (2002) was conducted as part of the Youth Studies
from NIPH with the same survey as in the Oslo Health Study.

The authors thank the participants for their essential contribu-
tion to the study, and the TOP study group members for con-
tributing with data collection. We also want to thank the data

operator Arve Sjølingstad at the NIPH for patience during the work
with data linking.

References

Aas, M., Djurovic, S., Athanasiu, L., Steen, N.E., Agartz, I., Lorentzen, S., Sundet, K.,
Andreassen, O.A., Melle, I., 2012. Serotonin transporter gene polymorphism,
childhood trauma, and cognition in patients with psychotic disorders. Schizo-
phrenia Bulletin 38, 15–22.

Aiello, G., Horowitz, M., Hepgul, N., Pariante, C.M., Mondelli, V., 2012. Stress
abnormalities in individuals at risk for psychosis: a review of studies in
subjects with familial risk or with “at risk” mental state. Psychoneuroendocri-
nology 37, 1600–1613.

Akabaliev, V., Sivkov, S., Mantarkov, M., Ahmed-Popova, F., 2011. Minor physical
anomalies in patients with bipolar I disorder and normal controls. Journal of
Affective Disorders 135, 193–200.

Arseneault, L., Bowes, L., Shakoor, S., 2010. Bullying victimization in youths and
mental health problems: ‘much ado about nothing’? Psychological Medicine 40,
717–729.

Bratlien, U., Oie, M., Lien, L., Agartz, I., Lie, R.K., Vaskinn, A., Ueland, T., Andreassen,
O.A., Melle, I., 2013. Social dysfunction in first-episode psychosis and relations
to neurocognition, duration of untreated psychosis and clinical symptoms.
Psychiatry Research 207, 22–39.

Brown, A.S., 2011. The environment and susceptibility to schizophrenia. Progress in
Neurobiology 93, 23–58.

Cannon, T.D., Cadenhead, K., Cornblatt, B., Woods, S.W., Addington, J., Walker, E.,
Seidman, L.J., Perkins, D., Tsuang, M., McGlashan, T., Heinssen, R., 2008.
Prediction of psychosis in youth at high clinical risk: a multisite longitudinal
study in North America. Archives of General Psychiatry 65, 28–37.

Cantor-Graae, E., 2007. The contribution of social factors to the development of
schizophrenia: a review of recent findings. Canadian Journal of Psychiatry 52,
277–286.

David, A.S., Zammit, S., Lewis, G., Dalman, C., Allebeck, P., 2008. Impairments in
cognition across the spectrum of psychiatric disorders: evidence from a
Swedish conscript cohort. Schizophrenia Bulletin 34, 1035–1041.

de Haas, S., van Berlo, W., Bakker, F., Vanwesenbeeck, I., 2012. Prevalence and
characteristics of sexual violence in the Netherlands, the risk of revictimization
and pregnancy: results from a national population survey. Violence and Victims
27, 592–608.

First, M., Spitzer, R., Gibbon, M., Williams, J., 1997. Structured Clinical Interview for
DSM-IV Axis I Disorders: Clinician Version (SCID-CV). American Psychiatric
Press, Washington, DC.

Fisher, H.L., Jones, P.B., Fearon, P., Craig, T.K., Dazzan, P., Morgan, K., Hutchinson, G.,
Doody, G.A., McGuffin, P., Leff, J., Murray, R.M., Morgan, C., 2010. The varying
impact of type, timing and frequency of exposure to childhood adversity on its
association with adult psychotic disorder. Psychological Medicine 40,
1967–1978.

Gonzalez-Burgos, G., Hashimoto, T., Lewis, D.A., 2010. Alterations of cortical GABA
neurons and network oscillations in schizophrenia. Current Psychiatry Reports
12, 335–344.

Heins, M., Simons, C., Lataster, T., Pfeifer, S., Versmissen, D., Lardinois, M., Marcelis, M.,
Delespaul, P., Krabbendam, L., Van, O.J., Myin-Germeys, I., 2011. Childhood trauma
and psychosis: a case-control and case-sibling comparison across different levels
of genetic liability, psychopathology, and type of trauma. American Journal of
Psychiatry 168, 1286–1294.

Hellvin, T., Sundet, K., Aminoff, S.R., Andreassen, O.A., Melle, I., 2013. Social
functioning in first contact mania: clinical and neurocognitive correlates.
Comprehensive Psychiatry 54, 432–438.

Hellvin, T., Sundet, K., Simonsen, C., Aminoff, S.R., Lagerberg, T.V., Andreassen, O.A.,
Melle, I., 2012. Neurocognitive functioning in patients recently diagnosed with
bipolar disorder. Bipolar Disorders 14, 227–238.

Mackie, C.J., Castellanos-Ryan, N., Conrod, P.J., 2011. Developmental trajectories of
psychotic-like experiences across adolescence: impact of victimization and
substance use. Psychological Medicine 41, 47–58.

McGrath, J., Saha, S., Welham, J., El, S.O., MacCauley, C., Chant, D., 2004.
A systematic review of the incidence of schizophrenia: the distribution of rates
and the influence of sex, urbanicity, migrant status and methodology. BMC
Medicine 2, 13–34.

Murray, R.M., Lewis, S.W., 1987. Is schizophrenia a neurodevelopmental disorder?
British Medical Journal (Clinical Research Edition) 295, 681–682.

Niendam, T.A., Jalbrzikowski, M., Bearden, C.E., 2009. Exploring predictors of
outcome in the psychosis prodrome: implications for early identification and
intervention. Neuropsychology Review 19, 280–293.

Phillips, L.J., Edwards, J., McMurray, N., Francey, S., 2012. Comparison of experiences
of stress and coping between young people at risk of psychosis and a non-
clinical cohort. Behavioural and Cognitive Psychotherapy 40, 69–88.

Rapoport, J.L., Addington, A.M., Frangou, S., Psych, M.R., 2005. The neurodevelop-
mental model of schizophrenia: update 2005. Molecular Psychiatry 10,
434–449.

Reichenberg, A., Weiser, M., Rapp, M.A., Rabinowitz, J., Caspi, A., Schmeidler, J.,
Knobler, H.Y., Lubin, G., Nahon, D., Harvey, P.D., Davidson, M., 2005. Elaboration
on premorbid intellectual performance in schizophrenia: premorbid intellectual
decline and risk for schizophrenia. Archives of General Psychiatry 62, 1297–1304.

U. Bratlien et al. / Psychiatry Research 215 (2014) 579–585584

http://refhub.elsevier.com/S0165-1781(14)00003-1/sbref1
http://refhub.elsevier.com/S0165-1781(14)00003-1/sbref1
http://refhub.elsevier.com/S0165-1781(14)00003-1/sbref1
http://refhub.elsevier.com/S0165-1781(14)00003-1/sbref1
http://refhub.elsevier.com/S0165-1781(14)00003-1/sbref2
http://refhub.elsevier.com/S0165-1781(14)00003-1/sbref2
http://refhub.elsevier.com/S0165-1781(14)00003-1/sbref2
http://refhub.elsevier.com/S0165-1781(14)00003-1/sbref2
http://refhub.elsevier.com/S0165-1781(14)00003-1/sbref3
http://refhub.elsevier.com/S0165-1781(14)00003-1/sbref3
http://refhub.elsevier.com/S0165-1781(14)00003-1/sbref3
http://refhub.elsevier.com/S0165-1781(14)00003-1/sbref4
http://refhub.elsevier.com/S0165-1781(14)00003-1/sbref4
http://refhub.elsevier.com/S0165-1781(14)00003-1/sbref4
http://refhub.elsevier.com/S0165-1781(14)00003-1/sbref5
http://refhub.elsevier.com/S0165-1781(14)00003-1/sbref5
http://refhub.elsevier.com/S0165-1781(14)00003-1/sbref5
http://refhub.elsevier.com/S0165-1781(14)00003-1/sbref5
http://refhub.elsevier.com/S0165-1781(14)00003-1/sbref6
http://refhub.elsevier.com/S0165-1781(14)00003-1/sbref6
http://refhub.elsevier.com/S0165-1781(14)00003-1/sbref7
http://refhub.elsevier.com/S0165-1781(14)00003-1/sbref7
http://refhub.elsevier.com/S0165-1781(14)00003-1/sbref7
http://refhub.elsevier.com/S0165-1781(14)00003-1/sbref7
http://refhub.elsevier.com/S0165-1781(14)00003-1/sbref8
http://refhub.elsevier.com/S0165-1781(14)00003-1/sbref8
http://refhub.elsevier.com/S0165-1781(14)00003-1/sbref8
http://refhub.elsevier.com/S0165-1781(14)00003-1/sbref9
http://refhub.elsevier.com/S0165-1781(14)00003-1/sbref9
http://refhub.elsevier.com/S0165-1781(14)00003-1/sbref9
http://refhub.elsevier.com/S0165-1781(14)00003-1/sbref10
http://refhub.elsevier.com/S0165-1781(14)00003-1/sbref10
http://refhub.elsevier.com/S0165-1781(14)00003-1/sbref10
http://refhub.elsevier.com/S0165-1781(14)00003-1/sbref10
http://refhub.elsevier.com/S0165-1781(14)00003-1/sbref11
http://refhub.elsevier.com/S0165-1781(14)00003-1/sbref11
http://refhub.elsevier.com/S0165-1781(14)00003-1/sbref11
http://refhub.elsevier.com/S0165-1781(14)00003-1/sbref12
http://refhub.elsevier.com/S0165-1781(14)00003-1/sbref12
http://refhub.elsevier.com/S0165-1781(14)00003-1/sbref12
http://refhub.elsevier.com/S0165-1781(14)00003-1/sbref12
http://refhub.elsevier.com/S0165-1781(14)00003-1/sbref12
http://refhub.elsevier.com/S0165-1781(14)00003-1/sbref13
http://refhub.elsevier.com/S0165-1781(14)00003-1/sbref13
http://refhub.elsevier.com/S0165-1781(14)00003-1/sbref13
http://refhub.elsevier.com/S0165-1781(14)00003-1/sbref14
http://refhub.elsevier.com/S0165-1781(14)00003-1/sbref14
http://refhub.elsevier.com/S0165-1781(14)00003-1/sbref14
http://refhub.elsevier.com/S0165-1781(14)00003-1/sbref14
http://refhub.elsevier.com/S0165-1781(14)00003-1/sbref14
http://refhub.elsevier.com/S0165-1781(14)00003-1/sbref15
http://refhub.elsevier.com/S0165-1781(14)00003-1/sbref15
http://refhub.elsevier.com/S0165-1781(14)00003-1/sbref15
http://refhub.elsevier.com/S0165-1781(14)00003-1/sbref16
http://refhub.elsevier.com/S0165-1781(14)00003-1/sbref16
http://refhub.elsevier.com/S0165-1781(14)00003-1/sbref16
http://refhub.elsevier.com/S0165-1781(14)00003-1/sbref17
http://refhub.elsevier.com/S0165-1781(14)00003-1/sbref17
http://refhub.elsevier.com/S0165-1781(14)00003-1/sbref17
http://refhub.elsevier.com/S0165-1781(14)00003-1/sbref18
http://refhub.elsevier.com/S0165-1781(14)00003-1/sbref18
http://refhub.elsevier.com/S0165-1781(14)00003-1/sbref18
http://refhub.elsevier.com/S0165-1781(14)00003-1/sbref18
http://refhub.elsevier.com/S0165-1781(14)00003-1/sbref19
http://refhub.elsevier.com/S0165-1781(14)00003-1/sbref19
http://refhub.elsevier.com/S0165-1781(14)00003-1/sbref20
http://refhub.elsevier.com/S0165-1781(14)00003-1/sbref20
http://refhub.elsevier.com/S0165-1781(14)00003-1/sbref20
http://refhub.elsevier.com/S0165-1781(14)00003-1/sbref21
http://refhub.elsevier.com/S0165-1781(14)00003-1/sbref21
http://refhub.elsevier.com/S0165-1781(14)00003-1/sbref21
http://refhub.elsevier.com/S0165-1781(14)00003-1/sbref22
http://refhub.elsevier.com/S0165-1781(14)00003-1/sbref22
http://refhub.elsevier.com/S0165-1781(14)00003-1/sbref22
http://refhub.elsevier.com/S0165-1781(14)00003-1/sbref23
http://refhub.elsevier.com/S0165-1781(14)00003-1/sbref23
http://refhub.elsevier.com/S0165-1781(14)00003-1/sbref23
http://refhub.elsevier.com/S0165-1781(14)00003-1/sbref23


Ripke, S., Sanders, A.R., Kendler, K.S., Levinson, D.F., Sklar, P., Holmans, P.A., Lin, D.Y.,
Duan, J., Ophoff, R.A., Andreassen, O.A., Scolnick, E., Cichon, S., St, C.D., Corvin, A.,
Gurling, H., Werge, T., Rujescu, D., Blackwood, D.H., Pato, C.N., Malhotra, A.K.,
Purcell, S., Dudbridge, F., Neale, B.M., Rossin, L., Visscher, P.M., Posthuma, D.,
Ruderfer, D.M., Fanous, A., Stefansson, H., Steinberg, S., Mowry, B.J., Golimbet, V.,
De, H.M., Jonsson, E.G., Bitter, I., Pietilainen, O.P., Collier, D.A., Tosato, S., Agartz, I.,
Albus, M., Alexander, M., Amdur, R.L., Amin, F., Bass, N., Bergen, S.E., Black, D.W.,
Borglum, A.D., Brown, M.A., Bruggeman, R., Buccola, N.G., Byerley, W.F., Cahn, W.,
Cantor, R.M., Carr, V.J., Catts, S.V., Choudhury, K., Cloninger, C.R., Cormican, P.,
Craddock, N., Danoy, P.A., Datta, S., de, H.L., Demontis, D., Dikeos, D., Djurovic, S.,
Donnelly, P., Donohoe, G., Duong, L., Dwyer, S., Fink-Jensen, A., Freedman, R.,
Freimer, N.B., Friedl, M., Georgieva, L., Giegling, I., Gill, M., Glenthoj, B., Godard, S.,
Hamshere, M., Hansen, M., Hansen, T., Hartmann, A.M., Henskens, F.A.,
Hougaard, D.M., Hultman, C.M., Ingason, A., Jablensky, A.V., Jakobsen, K.D., Jay,
M., Jurgens, G., Kahn, R.S., Keller, M.C., Kenis, G., Kenny, E., Kim, Y., Kirov, G.K.,
Konnerth, H., Konte, B., Krabbendam, L., Krasucki, R., Lasseter, V.K., Laurent, C.,
Lawrence, J., Lencz, T., Lerer, F.B., Liang, K.Y., Lichtenstein, P., Lieberman, J.A.,
Linszen, D.H., Lonnqvist, J., Loughland, C.M., Maclean, A.W., Maher, B.S., Maier, W.,
Mallet, J., Malloy, P., Mattheisen, M., Mattingsdal, M., McGhee, K.A., McGrath, J.J.,
McIntosh, A., McLean, D.E., McQuillin, A., Melle, I., Michie, P.T., Milanova, V.,
Morris, D.W., Mors, O., Mortensen, P.B., Moskvina, V., Muglia, P., Myin-Germeys, I.,
Nertney, D.A., Nestadt, G., Nielsen, J., Nikolov, I., Nordentoft, M., Norton, N.,
Nothen, M.M., O0Dushlaine, C.T., Olincy, A., Olsen, L., O0Neill, F.A., Orntoft, T.F.,
Owen, M.J., Pantelis, C., Papadimitriou, G., Pato, M.T., Peltonen, L., Petursson, H.,
Pickard, B., Pimm, J., Pulver, A.E., Puri, V., Quested, D., Quinn, E.M., Rasmussen, H.B.,
Rethelyi, J.M., Ribble, R., Rietschel, M., Riley, B.P., Ruggeri, M., Schall, U., Schulze, T.
G., Schwab, S.G., Scott, R.J., Shi, J., Sigurdsson, E., Silverman, J.M., Spencer, C.C.,
Stefansson, K., Strange, A., Strengman, E., Stroup, T.S., Suvisaari, J., Terenius, L.,
Thirumalai, S., Thygesen, J.H., Timm, S., Toncheva, D., van den Oord, E., Van, O.J.,
van, W.R., Veldink, J., Walsh, D., Wang, A.G., Wiersma, D., Wildenauer, D.B.,
Williams, H.J., Williams, N.M., Wormley, B., Zammit, S., Sullivan, P.F., O0Donovan,
M.C., Daly, M.J., Gejman, P.V., 2011. Genome-wide association study identifies five
new schizophrenia loci. Nature Genetics 43, 969–976.

Schlossberg, K., Massler, A., Zalsman, G., 2010. Environmental risk factors for
psychopathology. Israel Journal of Psychiatry and Related Sciences 47, 139–143.

Schreier, A., Wolke, D., Thomas, K., Horwood, J., Hollis, C., Gunnell, D., Lewis, G.,
Thompson, A., Zammit, S., Duffy, L., Salvi, G., Harrison, G., 2009. Prospective
study of peer victimization in childhood and psychotic symptoms in a
nonclinical population at age 12 years. Archives of General Psychiatry 66,
527–536.

Shevlin, M., Houston, J.E., Dorahy, M.J., Adamson, G., 2008. Cumulative traumas and
psychosis: an analysis of the national comorbidity survey and the British
Psychiatric Morbidity Survey. Schizophrenia Bulletin 34, 193–199.

Sklar, P., Ripke, S., Scott, L.J., Andreassen, O.A., Cichon, S., Craddock, N., Edenberg, H.J.,
Nurnberger , J.I., Rietschel, M., Blackwood, D., Corvin, A., Flickinger, M., Guan, W.,
Mattingsdal, M., McQuillin, A., Kwan, P., Wienker, T.F., Daly, M., Dudbridge, F.,
Holmans, P.A., Lin, D., Burmeister, M., Greenwood, T.A., Hamshere, M.L., Muglia, P.,
Smith, E.N., Zandi, P.P., Nievergelt, C.M., McKinney, R., Shilling, P.D., Schork, N.J.,
Bloss, C.S., Foroud, T., Koller, D.L., Gershon, E.S., Liu, C., Badner, J.A., Scheftner, W.A.,
Lawson, W.B., Nwulia, E.A., Hipolito, M., Coryell, W., Rice, J., Byerley, W.,
McMahon, F.J., Schulze, T.G., Berrettini, W., Lohoff, F.W., Potash, J.B., Mahon, P.B.,

McInnis, S., Zollner, S., Zhang, P., Craig, D.W., Szelinger, S., Barrett, T.B., Breuer, R.,
Meier, S., Strohmaier, J., Witt, S.H., Tozzi, F., Farmer, A., McGuffin, P., Strauss, J., Xu,
W., Kennedy, J.L., Vincent, J.B., Matthews, K., Day, R., Ferreira, M.A., O0Dushlaine, C.,
Perlis, R., Raychaudhuri, S., Ruderfer, D., Hyoun, P.L., Smoller, J.W., Li, J., Absher, D.,
Thompson, R.C., Meng, F.G., Schatzberg, A.F., Bunney,W.E., Barchas, J.D., Jones, E.G.,
Watson, S.J., Myers, R.M., Akil, H., Boehnke, M., Chambert, K., Moran, J., Scolnick, E.,
Djurovic, S., Melle, I., Morken, G., Gill, M., Morris, D., Quinn, E., Muhleisen, T.W.,
Degenhardt, F.A., Mattheisen, M., Schumacher, J., Maier, W., Steffens, M., Propping,
P., Nothen, M.M., Anjorin, A., Bass, N., Gurling, H., Kandaswamy, R., Lawrence, J.,
McGhee, K., McIntosh, A., McLean, A.W., Muir, W.J., Pickard, B.S., Breen, G., St, C.D.,
Caesar, S., Gordon-Smith, K., Jones, L., Fraser, C., Green, E.K., Grozeva, D., Jones, I.R.,
Kirov, G., Moskvina, V., Nikolov, I., O0Donovan, M.C., Owen, M.J., Collier, D.A., Elkin,
A., Williamson, R., Young, A.H., Ferrier, I.N., Stefansson, K., Stefansson, H.,
Thornorgeirsson, T., Steinberg, S., Gustafsson, O., Bergen, S.E., Nimgaonkar, V.,
Hultman, C., Landen, M., Lichtenstein, P., Sullivan, P., Schalling, M., Osby, U.,
Backlund, L., Frisen, L., Langstrom, N., Jamain, S., Leboyer, M., Etain, B., Bellivier, F.,
Petursson, H., Sigur, S.E., Muller-Mysok, B., Lucae, S., Schwarz, M., Schofield, P.R.,
Martin, N., Montgomery, G.W., Lathrop, M., Oskarsson, H., Bauer, M., Wright, A.,
Mitchell, P.B., Hautzinger, M., Reif, A., Kelsoe, J.R., Purcell, S.M., 2011. Large-scale
genome-wide association analysis of bipolar disorder identifies a new suscept-
ibility locus near ODZ4. Nature Genetics 43, 977–983.

Søgaard, A.J., Eide, T., 2007. The Oslo Health Study (HUBRO)–The Youth Part
(UNGHUBRO) Among 15–16 Years old: Methods Online. Norwegian Institute
of Public Health 4-7-2011.

Tessner, K.D., Mittal, V., Walker, E.F., 2011. Longitudinal study of stressful life events
and daily stressors among adolescents at high risk for psychotic disorders.
Schizophrenia Bulletin 37, 432–441.

Torres, I.J., DeFreitas, V.G., DeFreitas, C.M., Kauer-Sant0Anna, M., Bond, D.J., Honer,
W.G., Lam, R.W., Yatham, L.N., 2010. Neurocognitive functioning in patients
with bipolar I disorder recently recovered from a first manic episode. Journal of
Clinical Psychiatry 71, 1234–1242.

Van Os, J., Kapur, S., 2009. Schizophrenia. Lancet 374, 635–645.
Varese, F., Smeets, F., Drukker, M., Lieverse, R., Lataster, T., Viechtbauer, W., Read, J.,

Van, O.J., Bentall, R.P., 2012. Childhood adversities increase the risk of psycho-
sis: a meta-analysis of patient-control, prospective- and cross-sectional cohort
studies. Schizophrenia Bulletin 38, 661–671.

Weinberger, D.R., 1987. Implications of normal brain development for the patho-
genesis of schizophrenia. Archives of General Psychiatry 44, 660–669.

Welham, J., Isohanni, M., Jones, P., McGrath, J., 2009. The antecedents of schizo-
phrenia: a review of birth cohort studies. Schizophrenia Bulletin 35, 603–623.

Wicks, S., Hjern, A., Dalman, C., 2010. Social risk or genetic liability for psychosis? A
study of children born in Sweden and reared by adoptive parents. American
Journal of Psychiatry 167, 1240–1246.

Wicks, S., Hjern, A., Gunnell, D., Lewis, G., Dalman, C., 2005. Social adversity in
childhood and the risk of developing psychosis: a national cohort study.
American Journal of Psychiatry 162, 1652–1657.

Woo, T.U., Crowell, A.L., 2005. Targeting synapses and myelin in the prevention of
schizophrenia. Schizophrenia Research 73, 193–207.

Zammit, S., Allebeck, P., Andreasson, S., Lundberg, I., Lewis, G., 2002. Self reported
cannabis use as a risk factor for schizophrenia in Swedish conscripts of 1969:
historical cohort study. British Medical Journal 325, 1199–1203.

U. Bratlien et al. / Psychiatry Research 215 (2014) 579–585 585

http://refhub.elsevier.com/S0165-1781(14)00003-1/sbref24
http://refhub.elsevier.com/S0165-1781(14)00003-1/sbref24
http://refhub.elsevier.com/S0165-1781(14)00003-1/sbref24
http://refhub.elsevier.com/S0165-1781(14)00003-1/sbref24
http://refhub.elsevier.com/S0165-1781(14)00003-1/sbref24
http://refhub.elsevier.com/S0165-1781(14)00003-1/sbref24
http://refhub.elsevier.com/S0165-1781(14)00003-1/sbref24
http://refhub.elsevier.com/S0165-1781(14)00003-1/sbref24
http://refhub.elsevier.com/S0165-1781(14)00003-1/sbref24
http://refhub.elsevier.com/S0165-1781(14)00003-1/sbref24
http://refhub.elsevier.com/S0165-1781(14)00003-1/sbref24
http://refhub.elsevier.com/S0165-1781(14)00003-1/sbref24
http://refhub.elsevier.com/S0165-1781(14)00003-1/sbref24
http://refhub.elsevier.com/S0165-1781(14)00003-1/sbref24
http://refhub.elsevier.com/S0165-1781(14)00003-1/sbref24
http://refhub.elsevier.com/S0165-1781(14)00003-1/sbref24
http://refhub.elsevier.com/S0165-1781(14)00003-1/sbref24
http://refhub.elsevier.com/S0165-1781(14)00003-1/sbref24
http://refhub.elsevier.com/S0165-1781(14)00003-1/sbref24
http://refhub.elsevier.com/S0165-1781(14)00003-1/sbref24
http://refhub.elsevier.com/S0165-1781(14)00003-1/sbref24
http://refhub.elsevier.com/S0165-1781(14)00003-1/sbref24
http://refhub.elsevier.com/S0165-1781(14)00003-1/sbref24
http://refhub.elsevier.com/S0165-1781(14)00003-1/sbref24
http://refhub.elsevier.com/S0165-1781(14)00003-1/sbref24
http://refhub.elsevier.com/S0165-1781(14)00003-1/sbref24
http://refhub.elsevier.com/S0165-1781(14)00003-1/sbref24
http://refhub.elsevier.com/S0165-1781(14)00003-1/sbref24
http://refhub.elsevier.com/S0165-1781(14)00003-1/sbref24
http://refhub.elsevier.com/S0165-1781(14)00003-1/sbref24
http://refhub.elsevier.com/S0165-1781(14)00003-1/sbref24
http://refhub.elsevier.com/S0165-1781(14)00003-1/sbref24
http://refhub.elsevier.com/S0165-1781(14)00003-1/sbref24
http://refhub.elsevier.com/S0165-1781(14)00003-1/sbref24
http://refhub.elsevier.com/S0165-1781(14)00003-1/sbref24
http://refhub.elsevier.com/S0165-1781(14)00003-1/sbref24
http://refhub.elsevier.com/S0165-1781(14)00003-1/sbref25
http://refhub.elsevier.com/S0165-1781(14)00003-1/sbref25
http://refhub.elsevier.com/S0165-1781(14)00003-1/sbref26
http://refhub.elsevier.com/S0165-1781(14)00003-1/sbref26
http://refhub.elsevier.com/S0165-1781(14)00003-1/sbref26
http://refhub.elsevier.com/S0165-1781(14)00003-1/sbref26
http://refhub.elsevier.com/S0165-1781(14)00003-1/sbref26
http://refhub.elsevier.com/S0165-1781(14)00003-1/sbref27
http://refhub.elsevier.com/S0165-1781(14)00003-1/sbref27
http://refhub.elsevier.com/S0165-1781(14)00003-1/sbref27
http://refhub.elsevier.com/S0165-1781(14)00003-1/sbref28
http://refhub.elsevier.com/S0165-1781(14)00003-1/sbref28
http://refhub.elsevier.com/S0165-1781(14)00003-1/sbref28
http://refhub.elsevier.com/S0165-1781(14)00003-1/sbref28
http://refhub.elsevier.com/S0165-1781(14)00003-1/sbref28
http://refhub.elsevier.com/S0165-1781(14)00003-1/sbref28
http://refhub.elsevier.com/S0165-1781(14)00003-1/sbref28
http://refhub.elsevier.com/S0165-1781(14)00003-1/sbref28
http://refhub.elsevier.com/S0165-1781(14)00003-1/sbref28
http://refhub.elsevier.com/S0165-1781(14)00003-1/sbref28
http://refhub.elsevier.com/S0165-1781(14)00003-1/sbref28
http://refhub.elsevier.com/S0165-1781(14)00003-1/sbref28
http://refhub.elsevier.com/S0165-1781(14)00003-1/sbref28
http://refhub.elsevier.com/S0165-1781(14)00003-1/sbref28
http://refhub.elsevier.com/S0165-1781(14)00003-1/sbref28
http://refhub.elsevier.com/S0165-1781(14)00003-1/sbref28
http://refhub.elsevier.com/S0165-1781(14)00003-1/sbref28
http://refhub.elsevier.com/S0165-1781(14)00003-1/sbref28
http://refhub.elsevier.com/S0165-1781(14)00003-1/sbref28
http://refhub.elsevier.com/S0165-1781(14)00003-1/sbref28
http://refhub.elsevier.com/S0165-1781(14)00003-1/sbref28
http://refhub.elsevier.com/S0165-1781(14)00003-1/sbref28
http://refhub.elsevier.com/S0165-1781(14)00003-1/sbref28
http://refhub.elsevier.com/S0165-1781(14)00003-1/sbref28
http://refhub.elsevier.com/S0165-1781(14)00003-1/sbref28
http://refhub.elsevier.com/S0165-1781(14)00003-1/sbref28
http://refhub.elsevier.com/S0165-1781(14)00003-1/sbref28
http://refhub.elsevier.com/S0165-1781(14)00003-1/sbref28
http://refhub.elsevier.com/S0165-1781(14)00003-1/sbref28
http://refhub.elsevier.com/S0165-1781(14)00003-1/sbref28
http://refhub.elsevier.com/S0165-1781(14)00003-1/sbref28
http://refhub.elsevier.com/S0165-1781(14)00003-1/sbref29
http://refhub.elsevier.com/S0165-1781(14)00003-1/sbref29
http://refhub.elsevier.com/S0165-1781(14)00003-1/sbref29
http://refhub.elsevier.com/S0165-1781(14)00003-1/sbref30
http://refhub.elsevier.com/S0165-1781(14)00003-1/sbref30
http://refhub.elsevier.com/S0165-1781(14)00003-1/sbref30
http://refhub.elsevier.com/S0165-1781(14)00003-1/sbref30
http://refhub.elsevier.com/S0165-1781(14)00003-1/sbref30
http://refhub.elsevier.com/S0165-1781(14)00003-1/sbref31
http://refhub.elsevier.com/S0165-1781(14)00003-1/sbref32
http://refhub.elsevier.com/S0165-1781(14)00003-1/sbref32
http://refhub.elsevier.com/S0165-1781(14)00003-1/sbref32
http://refhub.elsevier.com/S0165-1781(14)00003-1/sbref32
http://refhub.elsevier.com/S0165-1781(14)00003-1/sbref33
http://refhub.elsevier.com/S0165-1781(14)00003-1/sbref33
http://refhub.elsevier.com/S0165-1781(14)00003-1/sbref34
http://refhub.elsevier.com/S0165-1781(14)00003-1/sbref34
http://refhub.elsevier.com/S0165-1781(14)00003-1/sbref35
http://refhub.elsevier.com/S0165-1781(14)00003-1/sbref35
http://refhub.elsevier.com/S0165-1781(14)00003-1/sbref35
http://refhub.elsevier.com/S0165-1781(14)00003-1/sbref36
http://refhub.elsevier.com/S0165-1781(14)00003-1/sbref36
http://refhub.elsevier.com/S0165-1781(14)00003-1/sbref36
http://refhub.elsevier.com/S0165-1781(14)00003-1/sbref37
http://refhub.elsevier.com/S0165-1781(14)00003-1/sbref37
http://refhub.elsevier.com/S0165-1781(14)00003-1/sbref38
http://refhub.elsevier.com/S0165-1781(14)00003-1/sbref38
http://refhub.elsevier.com/S0165-1781(14)00003-1/sbref38

	Environmental factors during adolescence associated with later development of psychotic disorders – A nested case-control...
	Introduction
	Methods
	Youth Studies
	Clinical samples
	Subjects and study sample
	Assessments
	Relevant assessment of social relations in the YS questionnaire
	Attachment to friends
	Size of social network

	Relevant assessments of academic functioning from the YS questionnaire
	School grades
	Concentration difficulties
	Academic ambitions

	Relevant measures environmental stressors from the YS questionnaire
	Family attachment
	Other family conditions
	Negative life events in last 12 months
	Traumatic events in last 12 months
	Other ongoing worries and problems in last 12 months

	Clinical assessments

	Statistics

	Results
	Discussion
	Acknowledgments
	References




