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Objective: Traumatic stress disorders are prevalent in patients
with schizophrenia and bipolar disorder. However, there is
a lack of prospective longitudinal studies investigating the
risk of severe mental illness for people diagnosed with trau-
matic stress disorders. We aimed to assess if patients with
acute stress reaction (ASR) or post-traumatic stress disorder
(PTSD) are at increased risk of schizophrenia spectrum disor-
ders or bipolar disorder. Methods: We performed a prospective
cohort study covering the entire Danish population including
information on inpatient and outpatient mental hospitals over
2 decades. Predictors were in- or outpatient diagnoses of ASR
or PTSD. We calculated incidence rate ratios (IRR) with 95%
CIs of schizophrenia, schizophrenia spectrum disorder, and
bipolar disorder. Results: Persons with a traumatic stress dis-
order had a significantly increased risk of schizophrenia (IRR
3.80, CI 2.33-5.80), schizophrenia spectrum disorder (IRR
2.34, CI 1.46-3.53), and bipolar disorder (IRR 4.22, CI 2.25-
7.13). Risks were highest in the first year after diagnosis of the
traumatic stress disorder and remained significantly elevated
after more than 5 years. Mental illness in a parent could not
explain the association. Conclusion: Our findings support an
association between diagnosed traumatic stress disorders and
subsequent schizophrenia spectrum disorder or bipolar disor-
der. If replicated, this may increase clinical focus on patients
with traumatic stress disorders.
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Introduction

Traumatic experiences may have long-term effects on
the structure and function of the human brain' and it

is hypothesized that these changes might lead to men-
tal illness,? including mood disorders and psychosis.?
Studies have confirmed a high comorbidity between
post-traumatic stress disorder (PTSD) and schizophre-
nia and bipolar disorder respectively. Compared to a
prevalence of PTSD in the general population of 7.8%,*
a meta-analysis found a mean prevalence rate of PTSD
on 12.4% in people with schizophrenia® and of 16% in
people with bipolar disorder.® Another meta-analysis
compared data from heterogeneous studies and found a
crude estimated prevalence of PTSD of 29% in people
with schizophrenia.’

However, the relationships of traumatic experiences,
traumatic stress disorders, and severe mental illness
remain complex and poorly understood. For example, a
large proportion of people with PTSD develop psychotic
symptoms,® but psychosis has also been reported to cause
traumatic-like experiences. Also, traumatic stress disor-
ders and severe mental illness may both be on a spectrum
precipitated by traumatic experiences.’

Our dataset enabled us to investigate clinically relevant,
questions: What is the prognosis of people diagnosed with
traumatic stress disorder? Does this population have a
higher risk of developing severe mental illness? And if so,
is this risk sufficiently large to be clinically relevant? And
finally, how does the risk changes over time from when a
person is diagnosed with a traumatic stress disorder?

Much research on traumatic stress disorders and severe
mental illness has focused on PTSD and psychosis, and
research on the association between acute stress reaction
(ASR) and severe mental illness is scarce. The diagnostic
criteria of PTSD and ASR both require the experience
of a trauma, such as assault, rape, war, or natural disas-
ter.!!! Thus, we hypothesize that a diagnosis of ASR is
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equally associated with an increased risk of severe mental
illness. Furthermore, in Denmark, ASR is approximately
3 times as prevalent as PTSD.!? This adds to the clinical
relevance of investigating the prognosis of people diag-
nosed with ASR.

Most research has focused on the association of trau-
matic stress disorders and psychosis, and research on the
relationship of traumatic stress disorders and bipolar
disorder remain limited. Traumatic experiences in child-
hood has been associated with an increased risk of devel-
oping bipolar disorder and schizophrenia.!*'* Whether
this relationship holds true for traumatic stress disorders
diagnosed in adulthood is currently unknown.

Lastly, it has both theoretical and clinical relevance to
elucidate how a family history of severe mental illness
may affect the association of traumatic stress disorders
and severe mental illness.

We used a prospective cohort design to investigate if
patients with traumatic stress disorder were at higher risk
of developing a schizophrenia spectrum disorder or bipo-
lar disorder, while adjusting for mental illness in parents.
Elucidating the temporal relationship of the disorders
may add both to our understanding of how traumatic
experiences could contribute to the development of severe
mental illness, but also provide valuable clinical informa-
tion on periods of high-risk. Thus, we investigated the
potential temporal effect of traumatic stress disorder on
the subsequent risk of psychosis. As such, this is the first
high-powered, nationwide longitudinal study on trau-
matic stress disorder and severe mental illness.

Methods

Study Population

Using the Danish Civil Registration System,!* we estab-
lished a population-based cohort including all individu-
als born in Denmark between 1985 and 2004, who were
alive on their 10th birthday, and with both parents born
in Denmark (N =1 005 021). In Denmark, all live-born
children and new residents were assigned a unique per-
sonal identifier, which can be used to link information
within and across the nationwide computerized Danish
registers. The Civil Registration System was established
in 1968, and all persons alive and living in Denmark were
registered for administrative use. With regards to individ-
uals born in Denmark in 1960 or later, it contains infor-
mation on maternal identity. It furthermore contains
complete information on immigrations and emigrations
from 1971 onwards. The prevalence of Danish citizens
missing in the registers is low (0.3%) and data accuracy
is ensured by a number of control mechanisms at various
levels, including registration required by law, electronic
and personal validation. Also the data are continuously
used by the administrative system in Denmark which cor-
rects errors whenever they are encountered. !

Trauma and Mental Illness

Psychiatric Diagnoses

Psychiatric diagnoses were obtained from the Danish
Psychiatric Central Research Register,’” which contains
information on all psychiatric inpatient admission dates
and diagnoses since 1969, and all outpatient contact
dates and diagnoses since 1995. Psychiatric diagnoses
are based on the International Classification of Diseases
8th revision'® for admissions between 1969 and 1993, and
the International Classification of Diseases 10th revi-
sion!® for psychiatric contacts from 1994 onwards. There
are no private inpatient psychiatric facilities in Denmark
and all treatment is free, which ensures extensive cover-
age of psychiatric contacts. Private outpatient contacts,
however, are not registered. The study population was
linked to the Danish Psychiatric Central Research Register
using the unique personal identifier to determine the date
of the first diagnosis of the 2 predictors: ASR (ICD-10
code F43.0) and PTSD (ICD-10 code F43.1). Similarly,
we obtained the date of the first diagnosis of the 3 out-
comes: Schizophrenia (ICD-10 code F20), schizophrenia
spectrum disorder (ICD-10 codes F20-29), and bipolar
affective disorder (ICD-10 codes F30-31). We included
diagnoses given during admission, outpatient contact or
emergency clinic visits. Disease onset was defined as the
date of the first psychiatric contact leading to the diagnosis
of interest. Recent Danish studies on the validity of ASR,
PTSD, schizophrenia, and schizophrenia spectrum disor-
ders conclude that the Danish registers serve as a valid and
comprehensive source for research on these disorders.!* 2!

Study Design

We followed the cohort from their 10th birthday or
January 1, 1995, whichever occurred last, until the date
of their first diagnosis of interest, death, emigration from
Denmark, disappearance or January 1, 2014, whichever
occurred first. By following individuals from age 10 we
exclusively included persons at risk of the psychiatric
diagnosis of interest, ie, persons with a history of the
disorder before their 10th birthday were excluded. The
year 1985 was chosen as the cut-off limit to ensure inci-
dent cases of traumatic stress disorder (introduced in the
ICD-10), and to include outpatient diagnoses which were
included from 1995.

Statistical Analyses

Survival analyses were conducted using Poisson regres-
sions with the logarithm of person-years as an offset
variable. This method is equivalent to the Cox regres-
sion under the assumption of piecewise constant incident
rates according to the time-scale (age).”** Incidence rate
ratios were estimated using the GENMOD procedure in
SAS software version 9.3 (SAS Institute Inc). P-values
and 95% CIs were based on Likelihood Ratio tests
(P < .05 was considered statistically significant). Age,
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year, time since traumatic stress disorder, and parental
history of mental illness were treated as time-dependent
variables whereas all other variables were treated indepen-
dent of time. We defined the variables sex, age in 1-year
bands, calendar time in 1-year bands, place of birth (cap-
ital, suburb of capital, provincial city >100 000 inhabit-
ants, provincial town 10 000-100 000 inhabitants, and
rural areas), and maternal and paternal age at birth (<20,
20-24, 25-29, 30-34 and >35).>* Maternal and paternal
history of mental illness was constructed as 3 binary vari-
ables for each parent describing a history of any mental
disorder (F00-99), schizophrenia spectrum disorders
(F20-29), and mood disorders (F30-39). We examined the
long term effect (+5 y) of traumatic stress disorder by esti-
mating incidence rate ratios for the 3 outcomes in 3 different
adjustment scenarios. As a basic adjustment we included
sex, age, and year. As a second adjustment we added place
of birth and maternal and paternal age at birth. And as the
third adjustment we included maternal and paternal his-
tory of mental illness. Additionally, we studied the effect
of time since the first diagnosis of traumatic stress dis-
order. Finally, we looked at the interactions between the
long-term effect (5+ y) of stress and sex, family history of
psychiatric diagnosis, mother’s and father’s age at birth,
place of birth and age for the outcomes schizophrenia and
schizophrenia spectrum disorder. Regarding bipolar disor-
der, we lacked sufficient power to consider these potential
effect modifications. We also looked at the long-term effect
(more than 5 y ago) of stress disorder on the outcome of
interest in those who at time of outcome only had had an
outpatient contact compared to those who had had an
inpatient contact (or both).

This study was approved by the Danish Data Protection
Agency and the Danish Health Data Authority.

Results

Stress Disorder

The study population consisted of 1 005 021 individu-
als born in Denmark between 1985 and 2004. Of these,

488 996 (49%) were women and 516 025 (51%) were men.
We identified 4283 individuals registered with a first-
time diagnosis of traumatic stress disorder: 64% women
and 36% men. Of these, 3168 (74%) had a diagnosis of
ASR, 1203 (28%) a diagnosis of PTSD and 88 (2%) both
diagnoses.

Risk of Severe Mental Illness

During follow-up, 3852 individuals developed schizo-
phrenia, 7819 schizophrenia spectrum disorder, and
1510 bipolar affective disorder. We found a significant
long-term effect of a diagnosis of traumatic stress
disorder on the risk of all outcomes: Schizophrenia,
schizophrenia spectrum disorder, and bipolar affective
disorder. This increased risk remained significant after
adjusting for sex, age, calendar year, place of birth,
maternal and paternal age at child birth, and maternal
and paternal history of mental illness (table 1). The risk
of developing schizophrenia, schizophrenia spectrum
disorder, and bipolar affective disorder was more than
15-fold increased in the first year after incident traumatic
stress disorder (table 2). Over time, the risk decreased but
remained significant even after 5 years. Risks were larger
for patient who experienced an admission compared to
patients who only had outpatient contact to the mental
health system (supplementary table 1).

Potential Effect Modifiers of the Effect of Stress
Disorder

We found a significant interaction between the long-term
effect of stress and family history of psychiatric disorders
for both schizophrenia (P = .0098) and schizophrenia
spectrum disorder (P = .0135). For schizophrenia we also
found an interaction between stress and age (P = .0415),
which was not the case for schizophrenia spectrum disor-
der (P =.1552). We did not see an interaction between the
long-term effect of stress and sex, mother’s and father’s
age at birth and place of birth for neither schizophrenia
nor schizophrenia spectrum disorder. Regarding bipolar

Table 1. Long-Term Risk of Schizophrenia and Bipolar Disorder Following a Diagnosis of Traumatic Stress Disorder

Stress Disorder

Adjustment 1

IRR (95% CI)

Adjustment 2 Adjustment 3

IRR (95% CI) IRR (95% CI)

Outcome
Schizophrenia
Schizophrenia spectrum
Bipolar disorder

5.85(3.59;8.91)
3.82(2.38:5.75)
5.83(3.11;9.83)

5.15(3.16;7.85)
3.23(2.01;4.86)
5.63 (3.00;9.50)

3.80 (2.33;5.80)
2.34 (1.46:3.53)
4.22(2.25;7.13)

Note: IRR, incidence rate ratio. Adjustment 1; sex, age, year. Adjustment 2; additionally place of birth and both parents’ age at birth.
Adjustment 3; additionally parental history of mental illness. The long-term effect was delineated as more than 5 years after onset with a
stress disorder (F43.0+F43.1). Thereby, the long-term effect is less influence by potential biases due to misdiagnosis and referral bias. All
effect sizes by time since first diagnosis with stress disorder are shown in table 2.
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Table 2. Adjusted Incidence Rate Ratio Estimates of Psychiatric Diagnosis by Time Since Stress Disorder

Trauma and Mental Illness

Psychiatric Outcomes

Schizophrenia Schizophrenia Spectrum Bipolar Disorder
IRR (95% CI) IRR (95% CI) IRR (95% CI)
Time since diagnosis of stress disorder (F43.0+F43.1)
0-1 year 19.93 (15.62;24.99) 20.93 (17.56;24.72) 17.99 (12.06;25.66)
1-2 year 8.30 (5.49;11.94) 7.22 (5.20;9.72) 4.32 (1.71;8.78)
2-5 year 5.83 (4.19;7.86) 4.31 (3.22;5.61) 5.19 (3.08;8.11)
5+ year® 3.80 (2.33;5.80) 2.34 (1.46;3.53) 4.22 (2.25;7.13)
No F43.0/F43.1 1.00 (ref) 1.00 (ref) 1.00 (ref)

Note: Adjusted for sex, age, calendar time, place of birth, maternal and paternal age at child birth, and maternal and paternal history of

mental illness.
“]dentical to the estimates presented in table 1, adjustment 3.

disorder we had too limited power to consider these
effects.

Compared to persons without a history of mental ill-
ness in a parent and without a personal history of stress
disorder, those with a personal history of stress disorder
5+ years ago had a risk of schizophrenia of 7.43 (3.97;
12.51), those with a history of mental disorder in a parent
had a risk of schizophrenia of 2.43 (2.26; 2.60), and those
exposed to both extremes had a risk of schizophrenia of
5.41 (2.32; 10.50). For schizophrenia spectrum disorder
the estimates were 4.51 (2.41; 7.58), 2.48 (2.36; 2.61) and
3.67 (1.67; 6.83) respectively.

Among persons aged 15-20 years those with stress dis-
order had an IRR of schizophrenia spectrum disorder of
4.81 (1.72; 10.34). Among persons aged 21+ years it was
2.18 (1.25; 3.49). The comparable estimates for schizo-
phrenia were 11.03 (3.95; 23.76) and 3.38 (1.90; 5.50).

Discussion

This nationwide population-based study demonstrates
that individuals experiencing a traumatic stress disorder
have an increased risk of schizophrenia, schizophrenia
spectrum disorder, and bipolar affective disorder. Our
study has 2 main contributions to the literature: Firstly,
it confirms the temporal association between traumatic
stress disorders and severe mental illness in a nationwide
cohort. Secondly, a family history of mental illness could
not explain the association between traumatic stress dis-
order and severe mental illness. Our study includes a high
number of cases and we find incidence rate ratios that are
large and significant.

The finding that traumatic stress disorder is associated
with severe mental illness is consistent with recent find-
ings>7*27 and supported by current explanatory theo-
ries.'* Also, the characteristic sex and age distribution
of traumatic stress disorder echo findings from compa-
rable Western countries.'>*® 32 This gender difference is
consistent across time and cultures, however it is unclear

whether it reflects different vulnerability to traumatic
stress disorders, or that similar traumatic events may be
experienced differently by men and women.* A recent and
methodologically similar Danish register study found a
strong association between traumatic stress disorder and
subsequent diagnoses of anxiety and depression, but did
not investigate the association of severe mental illness.*

As expected, both ASR and PTSD increased the risk
of both schizophrenia spectrum disorders and bipolar
disorder. This unspecific relation between our exposures
and outcomes confirms previous findings that traumatic
experiences increase the risk of a broad range of mental
disorders.?

Schizophrenia spectrum disorders and bipolar disor-
der are believed to develop from a combination of genetic
vulnerability and environmental exposure. We found that
a psychiatric history in a parent (ie, predisposition) could
not explain the apparent relationship between traumatic
stress disorder and severe mental illness. This is coherent
with other recent findings.”®> Among the environmental
exposures traumatic stress seems to be an important risk
factor, especially when occurring in childhood or early
adulthood.?*?” A broad and unspecific range of traumatic
experiences seem to increase the risk of severe mental
illness, possibly by acting on the genome to shape the
adaptability to environmental challenges.’>** Our findings
are consistent with this theory.

We found evidence of a temporal association between
traumatic stress disorder and severe mental illness
(table 2). However, some studies imply that disposition
to severe mental illness and prodromal symptoms might
increase the likelihood of experiencing trauma (reverse
causality).!4

This study shows a temporal association between adult
diagnosis of traumatic stress disorder and subsequent
diagnosis of a schizophrenia spectrum disorder or a
bipolar disorder. High incidence rates of traumatic stress
disorders and association with severe mental illness calls
for heightened awareness. A recent review suggests that
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trauma-focused psychotherapy could effectively treat
reactions to acute traumatic stress.* Clinical implications
include prevention of the initial trauma (eg, by interven-
ing in families at high risk in order to prevent traumatic
experiences to the child?), treatment of trauma victims,*
follow-up of patients diagnosed with traumatic stress dis-
order to ensure early diagnosis and treatment of severe
mental illness, and screening and treatment for traumatic
stress disorder in patients with severe mental illness.

Not all traumatized individuals develop traumatic
stress disorder. Thus, our study cannot establish whether
trauma without traumatic stress disorder is a risk factor
of severe mental illness. Further, our study tells nothing
of the character (eg, assault, disaster, war) nor the sever-
ity of the trauma, and how this may relate to our out-
come. However, our finding that patients with previous
inpatient contact are at higher risk compared to patients
with only outpatient contact, may indicate that severity
of traumatic stress disorder is associated with higher risk
of schizophrenia and bipolar disorder.

In a methodologically similar study, Meier and col-
leagues found that psychiatric hospital contacts per se
increase the risk of schizophrenia or schizophrenia spec-
trum disorder.’” We found that the relative risk of severe
mental illness persisted more than 5 years after a hospital
contact of traumatic stress disorder, indicating that our
results are not entirely due to such bias.

As noted, the comorbidity between traumatic stress
disorder and severe mental illness is high,>’3% and the
symptoms of traumatic stress disorder may overlap with
psychotic disorders and mood disorder.*# This increases
the risk of referral bias and misdiagnosis. The overlap in
symptoms may be particularly large in the period imme-
diately following the traumatic experience, which further
increase the risk of bias to our findings. On the other
hand, we found that that risk of severe mental illness per-
sisted more than 5 years after a diagnosis of traumatic
stress disorder. Thus, the long-term effect is likely not
influenced by referral bias and misdiagnosis whereas the
short-term effect may be. Indeed this was the reason for
focusing on long-term effects in table 1 while also present-
ing estimates in table 2 by time since first onset with stress
disorder. In their review article, Morrison and colleagues
discuss the evidence that psychosis may cause PTSD, if
trauma may cause psychosis and whether psychosis and
PTSD could be part of a spectrum of responses to a trau-
matic event.’ They find evidence in support of each of
these relationships.

A strength of the study is the prospective design allow-
ing us to calculate incidence rates, examine multiple out-
comes to a diagnosis of traumatic stress disorder, and
indicate a temporal sequence. Our study population was
extensive comprising 1203 cases with a diagnosis of PTSD
and 3168 with ASR. Secondly, we were able to adjust for
psychiatric comorbidity in parents, ie, the hereditary pre-
disposition for severe mental illness. Thirdly, predictor
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diagnosis were recorded independently of outcome diag-
nosis, thus decreasing the risk of possible recall or selec-
tion biases.

Several limitations are associated with the use of reg-
isters for case ascertainment. First, diagnoses might dif-
fer from the date on which symptoms were first noticed,
which could lead to a detection bias.'**' Secondly, our
estimate is based on patients seeking treatment which
may be different from patients having traumatic stress
disorder, as some may not come in contact with mental
health services.”” Thus, our estimates may be affected
by disease severity, differing diagnostic standards inter-
individually and inter-institutionally, and patient’s help
seeking behavior.*? Of particular note, our estimate prob-
ably represents the more severe cases with a higher risk of
developing severe mental illness. However we did include
both inpatient and outpatient contacts of traumatic
stress disorder. Thirdly, the Danish registers do not con-
tain information on diagnoses made outside hospitals, ie,
private practitioners and psychologists.

Our findings indicate that a diagnosis of traumatic
stress disorders (ASR and post-traumatic stress disor-
der) is associated with schizophrenia spectrum disorders
and bipolar disorder. The study underlines the clinical
importance of caring for patients with traumatic stress
disorders.

Supplementary Material

Supplementary material is available at http://schizophre-
niabulletin.oxfordjournals.org.

Funding

Stanley Medical Research Institute, Bethesda, MD and
grants from The Lundbeck Foundation, Denmark. The
sponsors had no role in the design and conduct of the
study; collection, management, analysis, and interpreta-
tion of the data; preparation, review, or approval of the
manuscript; or decision to submit the manuscript for
publication.

Acknowledgments

For reviewing the manuscript we thank Christina Blanner
Kristiansen, MD and Clara Reece Medici, BS, both
members of the Psychiatric Research Academy, Aarhus
University Hospital, Risskov, Denmark. For editing
assistance we thank Gitte Bénée Murmand, MA. The
authors have declared that there are no conflicts of inter-
est in relation to the subject of this study.

References

1. Bremner JD. Does stress damage the brain? Biol Psychiatry.
1999:;45:797-805.


http://schizophreniabulletin.oxfordjournals.org/lookup/suppl/doi:10.1093/schbul/sbw082/-/DC1
http://schizophreniabulletin.oxfordjournals.org/lookup/suppl/doi:10.1093/schbul/sbw082/-/DC1

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

. Teicher MH, Anderson CM, Ohashi

. Mueser KT, Rosenberg SD, Goodman LA, Trumbetta SL.

Trauma, PTSD, and the course of severe mental illness: an
interactive model. Schizophr Res. 2002;53:123-143.

K, Polcari A.
Childhood maltreatment: altered network centrality of cin-

gulate, precuneus, temporal pole and insula. Biol Psychiatry.
2014;76:297-305.

. Kessler RC, Sonnega A, Bromet E, Hughes M, Nelson CB.

Posttraumatic stress disorder in the National Comorbidity
Survey. Arch Gen Psychiatry. 1995;52:1048-1060.

. Achim AM, Maziade M, Raymond E, Olivier D, Mérette C,

Roy MA. How prevalent are anxiety disorders in schizophre-
nia? A meta-analysis and critical review on a significant asso-
ciation. Schizophr Bull. 2011;37:811-821.

. Otto MW, Perlman CA, Wernicke R, Reese HE, Bauer MS,

Pollack MH. Posttraumatic stress disorder in patients with
bipolar disorder: a review of prevalence, correlates, and treat-
ment strategies. Bipolar Disord. 2004;6:470-479.

. Buckley PF, Miller BJ, Lehrer DS, Castle DJ. Psychiatric

comorbidities  and Bull.

2009;35:383-402.

schizophrenia.  Schizophr

. Braakman MH, Kortmann FA, van den Brink W. Validity

of ‘post-traumatic stress disorder with secondary psychotic
features’: a review of the evidence. Acta Psychiatr Scand.
2009;119:15-24.

. Morrison AP, Frame L, Larkin W. Relationships between

trauma and psychosis: a review and integration. Br J Clin
Psychol. 2003;42:331-353.

World Health Organization. The ICD-10 Classification of
Mental and Behavioural Disorders.: Clinical Descriptions and
Diagnostic Guidelines. Geneva, Switzerland: World Health
Organization; 1992.

Bryant RA, Friedman MJ, Spiegel D, Ursano R, Strain J. A
review of acute stress disorder in DSM-5. Depress Anxiety.
2011;28:802-817.

Pedersen CB, Mors O, Bertelsen A, et al. A compre-
hensive nationwide study of the incidence rate and life-
time risk for treated mental disorders. JAMA Psychiatry.
2014;71:573-581.

Morgan C, Fisher H. Environment and schizophrenia: envi-
ronmental factors in schizophrenia: childhood trauma-a
critical review. Schizophr Bull. 2007;33:3-10.

Etain B, Henry C, Bellivier F, Mathieu F, Leboyer M. Beyond
genetics: childhood affective trauma in bipolar disorder.
Bipolar Disord. 2008;10:867-876.

Pedersen CB, Gotzsche H, Mgller JO, Mortensen PB. The
Danish Civil Registration System. A cohort of eight million
persons. Dan Med Bull. 2006;53:441-449.

Schmidt M, Pedersen L, Serensen HT. The Danish Civil
Registration System as a tool in epidemiology. FEur J
Epidemiol. 2014;29:541-549.

Mors O, Perto GP, Mortensen PB. The Danish Psychiatric
Central Research Register. Scand J Public Health.
2011;39:54-57.

World Health Organization. Manual of the International
Classification of Diseases (ICD-8). Geneva, Switzerland:
World Health Organization 1967.

Jakobsen KD, Frederiksen JN, Hansen T, Jansson LB, Parnas
J, Werge T. Reliability of clinical ICD-10 schizophrenia diag-
noses. Nord J Psychiatry. 2005;59:209-212.

Uggerby P, Ostergaard SD, Rege R, Correll CU, Nielsen J.
The validity of the schizophrenia diagnosis in the Danish

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

Trauma and Mental Illness

Psychiatric Central Research Register is good. Dan Med J.
2013;60:A4578.

Svensson E, Lash TL, Resick PA, Hansen JG, Gradus JL.
Validity of reaction to severe stress and adjustment disor-
der diagnoses in the Danish Psychiatric Central Research
Registry. Clin Epidemiol. 2015;7:235-242.

Laird N, Olivier D. Covariance analysis of censored survival
data using log-linear analysis techniques. J Am Stat Assoc.
1981;76:231-240.

Andersen PK, Borgan O, Gill RD, Keiding N. Statistical
Models Based on Counting Processes. New York, NY:
Springer Science & Business Media; 1993.

Pedersen CB. No evidence of time trends in the urban-
rural differences in schizophrenia risk among five million
people born in Denmark from 1910 to 1986. Psychol Med.
2006;36:211-219.

Husted JA, Ahmed R, Chow EW, Brzustowicz LM, Bassett
AS. Early environmental exposures influence schizophrenia
expression even in the presence of strong genetic predisposi-
tion. Schizophr Res. 2012;137:166-168.

Carr CP, Martins CM, Stingel AM, Lemgruber VB, Juruena
MF. The role of early life stress in adult psychiatric disorders:
a systematic review according to childhood trauma subtypes.
J Nerv Ment Dis. 2013;201:1007-1020.

Matheson SL, Shepherd AM, Pinchbeck RM, Laurens KR,
Carr VIJ. Childhood adversity in schizophrenia: a systematic
meta-analysis. Psychol Med. 2013;43:225-238.

Tolin DF, Foa EB. Sex differences in trauma and posttrau-
matic stress disorder: a quantitative review of 25 years of
research. Psychol Bull. 2006;132:959-992.

Kessler RC, Angermeyer M, Anthony JC, et al. Lifetime
prevalence and age-of-onset distributions of mental disorders
in the World Health Organization’s World Mental Health
Survey Initiative. World Psychiatry. 2007;6:168-176.

Levy BS, Sidel VW. Adverse health consequences of the Iraq
War. Lancet. 2013;381:949-958.

Gradus JL, Bozi I, Antonsen S, et al. Severe stress and adjust-
ment disorder diagnoses in the population of Denmark. J
Trauma Stress. 2014;27:370-374.

Gradus JL, Antonsen S, Svensson E, Lash TL, Resick PA,
Hansen JG. Trauma, comorbidity, and mortality following
diagnoses of severe stress and adjustment disorders: a nation-
wide cohort study. Am J Epidemiol. 2015;182:451-458.

Caspi A, Moffitt TE. Gene-environment interactions in psy-
chiatry: joining forces with neuroscience. Nat Rev Neurosci.
2006;7:583-590.

Uher R. The implications of gene-environment interac-
tions in depression: will cause inform cure? Mol Psychiatry.
2008;13:1070-1078.

Roberts NP, Kitchiner NJ, Kenardy J, Bisson JI. Early psy-
chological interventions to treat acute traumatic stress symp-
toms. Cochrane Database Syst Rev. 2010;3:CD007944.

Mueser KT, Gottlieb JD, Xie H, et al. Evaluation of cognitive
restructuring for post-traumatic stress disorder in people with
severe mental illness. Br J Psychiatry. 2015;206:501-508.
Meier SM, Petersen L, Pedersen MG, et al. Obsessive-
compulsive disorder as a risk factor for schizophrenia: a
nationwide study. JAMA Psychiatry. 2014;71:1215-1221.
McLay RN, Ram V, Webb-Murphy J, Baird A, Hickey A,
Johnston S. Apparent comorbidity of bipolar disorder in a
population with combat-related post-traumatic stress disor-
der. Mil Med. 2014;179:157-161.

185



N. OkKkels et al

39.

40.

41.

186

Gros DF, Price M, Magruder KM, Frueh BC. Symptom
overlap in posttraumatic stress disorder and major depres-
sion. Psychiatry Res. 2012;196:267-270.

Alsawy S, Wood L, Taylor PJ, Morrison AP. Psychotic experi-
ences and PTSD: exploring associations in a population sur-
vey. Psychol Med. 2015;45:2849-2859.

Wang PS, Berglund P, Olfson M, Pincus HA, Wells KB,
Kessler RC. Failure and delay in initial treatment contact after

42.

first onset of mental disorders in the National Comorbidity
Survey Replication. Arch Gen Psychiatry. 2005;62:603-613.
Anderson KK. Health service registry data in psychiatric
epidemiology: challenges for definition and interpreta-
tion: an editorial comment to: Okkels ez al.’s ‘changes
in the diagnosed incidence of early onset schizo-
phrenia over four decades’ (1). Acta Psychiatr Scand.
2013;127:9-10.



