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Abstract

Background: Childhood abuse has been implicated as an environmental factor that increases the risk for developing
schizophrenia. A recent large population-based case—control study found that abuse may be a risk factor for schizo-
phrenia in women, but not men. Given the sex differences in onset and clinical course of schizophrenia, we hypoth-
esized that childhood abuse may cause phenotypic differences in the disorder between men and women.

Methods: We examined the prevalence of childhood physical abuse in a cohort of men and women with schizo-
phrenia and schizoaffective disorder. Specifically, we examined differences in positive, negative, cognitive and depres-
sive symptoms in men and women who reported a history of childhood physical abuse. We recruited 100 subjects for
a single visit and assessed a history of childhood physical abuse using the childhood trauma questionnaire (CTQ) and
clinical symptoms and cognition using the brief psychiatric rating scale (BPRS), the calgary depression scale (CDS) and
the repeatable battery of the assessment of neuropsychological status (RBANS) for cognition.

Results: Ninety-two subjects completed the full CTQ with abuse classified as definitely present, definitely absent

or borderline. Twelve subjects who reported borderline abuse scores were excluded. Of the 80 subjects whose data
was analyzed, 10 of 24 (41.6 %) women and 11 of 56 (19.6 %) men reported a history of childhood physical abuse

()(2 =421,df =1, p = 0.04). Women who reported such trauma had significantly more psychotic (sex by abuse inter-
action; F =4.03,df = 1.76, p = 0.048) and depressive (F = 4.23, df = 1.76, p = 0.04) symptoms compared to women
who did not have a trauma history and men, regardless of trauma history. There were no differences in negative or
cognitive symptoms.

Conclusions: Women with schizophrenia and schizoaffective disorder may represent a distinct phenotype or sub-
group with distinct etiologies and may require different, individually tailored treatments.
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Background

Women and men with schizophrenia differ with respect
to age at onset, disease course, clinical symptoms, cogni-
tive and social performance, and neurobiological factors.
Men diagnosed with schizophrenia typically present with
an earlier age on onset, have poorer premorbid function,
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more negative symptoms, and lower social functioning
[1, 2]. Comparatively, women are diagnosed at a later
age, have more affective symptoms, and more social sup-
ports [3, 4]. An evaluation of 269 subjects (181 men, 88
women) registered with the Danish National Schizophre-
nia Project found that women were statistically more
likely to be depressed, have delusions of guilt, unrealis-
tic self reproach, and more accepting of their illness than
their male counterparts both at baseline and 2 years after
treatment [5]. However, a review of the literature indi-
cated varying results in the clinical symptoms and course
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of illness in men in women, suggesting that schizophre-
nia is a heterogeneous disorder [6]. Sex differences have
important consequences for understanding the etiology
and course of schizophrenia, particularly since the inci-
dence rate of early onset schizophrenia in women has
been rising linearly since the 1970s, a phenomenon not
seen in males [4].

Research has shown that schizophrenia and psychosis
may be caused by different etiologic and pathophysio-
logic processing, including environmental determinants.
Recent studies suggest that environmental exposures may
play a more significant role in the underlying pathophysi-
ology and/or etiology of schizophrenia than previously
thought [7]. For example, Tienari et al. [8] found that the
level of functioning in a nuclear family was more impor-
tant than genetics. Specifically, offspring of parents with
schizophrenia who had been raised by healthy adoptive
families were less likely to be diagnosed with a psychotic
disorder compared to those who had been maltreated
by their adopted parents. Thus, abuse in childhood may
increase vulnerability to schizophrenia, but evidence
supporting a causal link has been inconsistent and data
are limited by methodological concerns [9, 10]. One par-
ticular area that differs by sex is the occurrence of child-
hood physical and sexual abuse, which is consistently
reported across geographic regions and cultures. Women
with schizophrenia have higher rates of both types of
abuse compared to men. Between 25-65 % of women
with schizophrenia have reported a history of childhood
abuse compared to 10-20 % of men [11-14].

Further, recent data are accumulating to suggest that
exposure and sensitivity to stress may play a role in the
etiology, neurobiology and course of schizophrenia [15].
Recently, the largest population-based case—control
study of childhood abuse and psychosis to date found
that schizophrenia is associated particularly with physical
abuse in women but not men [12]. Additionally, rates of
childhood abuse are significantly higher in women with
schizophrenia compared to women in the general popu-
lation, although rates of abuse among men with schizo-
phrenia are similar to those among men in the general
population [16]. After controlling for demographic vari-
ables, Briere et al. [17] found that physical and sexual
abuse were the most powerful predictors of psychiatric
symptoms in women with psychiatric disorders.

Others have reported on childhood abuse in schizo-
phrenia but have not specifically examined differences by
sex. Lysaker et al. [18] found that individuals with schizo-
phrenia who had a childhood history of sexual abuse were
less intimate interpersonal relationships. A later study
by Lysaker et al. [19] found that individuals with schizo-
phrenia who had been sexually abused in childhood had
higher levels of dissociation, intrusive experiences, and
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anxiety than the non-abused schizophrenia group These
clinical symptoms were different than those individuals
with a history of childhood sexual abuse who had subse-
quently been diagnosed with post traumatic stress disor-
der (PTSD) and not psychosis. Chapleau et al. also found
that schizophrenia patients with at least one traumatic
experience had more alienation, insecurity and egocen-
tricity than those without [20]. Further research has cat-
egorized the effect of certain types of trauma on quality
of life measures, with research generally indicating poor
quality of life and lower global assessment of function-
ing [21]. For example, individuals with schizophrenia
who reported sexual trauma had overall poorer levels of
general health, mental health, and role function whereas
those who had reported trauma related to harm to others
reported poor general health, social function, emotional-
and physical-related role functions [22].

The main objectives of this study were to examine the
rates of childhood physical abuse and clinical symptom
profiles in both women and men with schizophrenia.
Physical abuse is the most consistently and commonly
reported type of abuse in most population samples and
hypothesized to be reported equally in men and women
[23]. We hypothesized that women with schizophrenia
who have a history of childhood abuse have a distinct
phenotype not seen in men. This may have practical
implications in the success of treatments available for this
population.

Methods

One hundred individuals with a DSM-IV diagnosis of
schizophrenia or schizoaffective disorder were recruited
from the inpatient and outpatient setting. Individuals
were greater Baltimore area through clinics affiliated with
the Maryland Psychiatric Research Center. Subjects were
between 18-75 years old and able to provide informed
consent. During the consent process, participants were
made aware that they would be asked questions about
childhood abuse. However, they were not recruited on
the basis of their history of abuse, so as to avoid bias-
ing recruitment towards over or under representation of
childhood abuse. The protocol was approved by the Uni-
versity of Maryland Institutional Review Board and all
research subjects signed informed consent prior to par-
ticipation in the study.

Childhood abuse history was evaluated using the child-
hood trauma questionnaire (CTQ). The CTQ includes
specific objective items that rate the history of child-
hood abuse across five domains, namely emotional abuse,
physical abuse, sexual abuse, emotional neglect, and
physical neglect. There are five questions for each domain
and three items of minimization or denial to detect false
negative reports. Each of these 28 items was rated by



Kelly et al. Child Adolesc Psychiatry Ment Health (2016) 10:5

participants on a five point Likert scale with response
options of never true, rarely true, sometimes true, often
true and very often true. Choice of a high cut off for defi-
nition of abuse (only regular, frequent or very frequent)
enhances the validity of the exposure assessment [24].

The CTQ is a validated measure that assesses trauma
and abuse and has been validated across diverse popula-
tions. Bernstein et al. examined the validity of the CTQ
across four diverse populations and found that each
group responded to the scale’s items in a reasonably
equivalent manner and demonstrated good criterion-
related validity [25]. Further, it has been reported by Ben-
dall et al. as the measure of choice in assessing childhood
abuse in individuals with psychotic disorders [10]. Self-
reporting of abuse by people with schizophrenia has been
shown to be reliable over time, and as reliable as reports
collected from the general population [26, 27]. The valid-
ity of the CTQ in schizophrenia has been shown and the
credibility of the methodology has been established [11,
12, 28]. In several studies, 75 % of psychiatric patient self-
reports match their objective abuse history [29-32].

Our study focused exclusively on the physical abuse
domain as determined by scoring criteria [33]. Physi-
cal abuse has been found to have the highest predictive
value to schizophrenia [12]. We included a score of >10
(moderate to severe) to indicate a history of childhood
physical abuse and a score of <7 as having no such abuse.
To ensure that we did not include individuals with a ten-
dency to give socially desirable responses or individuals
likely to produce false-negative reports, we examined
the three items that contained the minimization/denial
scale. Individuals who endorsed one on this scale were
excluded, as they were likely to give exaggerated or desir-
able responses rather than actual item content. This char-
acterization has been described in the manual [33].

In addition to the CTQ, the subjects also completed
the brief psychiatric rating scale (BPRS) [34], the cal-
gary depression scale [35] (CDS) to assess psychotic and
depression symptoms and the repeatable battery of the
assessment of neuropsychological status (RBANS) to
assess cognitive function [36]. Raters for the BPRS were
trained and reliable with intraclass correlation coeffi-
cients (ICC) of >0.8 compared to a consensus of experi-
enced raters.

For statistical analysis, we fitted a two-way analysis
of variance (ANOVA) model comparing differences in
demographic variables, clinical symptoms, and cogni-
tive scores in women and men, who did or did not report
childhood physically abuse. In instances where abuse his-
tory by sex interactions were present, we performed post
hoc t-tests comparing scores of reported abuse history
separately in women and men. Those with scores of pos-
sible or borderline abuse were excluded.
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Results

Of the 100 subjects recruited, 92 completed the full CTQ.
Of these, 12 participants (six women and six men) were
excluded, as their abuse history was questionable. A total
of 80 participants were included in the analysis. Ten of
24 (41.6 %) women and 11 of 56 (19.6 %) men reported
a history of physical abuse (x*> = 4.21, df = 1, p = 0.04).
Results were assessed by sex and abuse history, leading to
four separate categories: women who had been physically
abused, women who had not been physically abused,
men who had been physically abused, and men who had
not been physically abused. There were no statistical dif-
ferences between the four groups in age, race, and level
of education (see Table 1). None of the patients had a
documented diagnosis of post traumatic stress disorder
(PTSD).

Psychiatric symptoms

Women with a history of physical abuse had compara-
ble total BPRS scores and negative symptoms compared
to women without a history of physical abuse and men,
regardless of physical abuse history (see Table 1). How-
ever, women with a history of childhood physical abuse
had significantly more positive psychotic (F = 4.03,
df = 1.76, p = 0.048) and depressive (F = 4.23, df = 1.76,
p = 0.04) symptoms compared to the other three groups.
Specifically, mean BPRS psychotic symptom scores were
9.7 + 4.6 in females with physical abuse histories ver-
sus mean scores between 6.9 and 8.1 in the three other
groups. Mean scores on depressive symptoms, as meas-
ured by the CDS, were 3.3 £ 2.8 in women with abuse,
more than twice as high as any of the other three groups.
Lastly, the RBANS total score did not have a sex by
abuse history interaction (F = 0.02, df = 1.71, p = 0.88).
There were also no differences among the domains of the
RBANS.

Conclusions

Women with schizophrenia were more likely to report
a history of childhood physical abuse compared to men
with schizophrenia. Moreover, these women experi-
enced significantly more positive psychotic and depres-
sive symptoms compared to women without a history
of abuse and men, regardless of abuse history. Women
with schizophrenia and a history of childhood abuse may
represent a distinct subgroup. Understanding the patho-
physiology and clinical symptoms in these women may
facilitate the development of tailored treatments.

Women may have an underlying biological or genetic
mechanism that predisposes them to schizophrenia
when coupled with physical abuse. This was suggested
by Fisher et al. [12] in the British Journal of Psychiatry,
which suggested an increased risk of schizophrenia in



Kelly et al. Child Adolesc Psychiatry Ment Health (2016) 10:5

Table 1 Demographic and clinical variables by abuse group
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Variable

Women physically
abused

N=10

Women not physi-
cally abused

N=14

Men physically
abused

N=11

Men not physically
abused

N =45

Statistical tests

Age (years)

Race

Level of education
(years)

BPRS total score

BPRS psychotic symp-
tom

BPRS negative symp-

tom

(@D

RBANS total

3784108

White (50.0 %)

127 £25

347 £86

9.7 £ 4.6

57%£24

33428

70.1 £13.7

326£119

White (64.3 %)

11.7£29

30.2£40

69+29

6328

704 £13.2

309+£77

White (63.6 %)

118+£13

30.6 £84

72%33

75£26

13+14

752 £196

316+£98

White (62.2 %)

123+18

312£58

81+33

69+ 25

1.6+21

741 £16.1

Women: t = —1.25,
p=022

Men:t=0.23,p=0.82

Abuse x sex interaction:
F=124,df =176,
p=027

Chisquaret =0.29,
df=2,p=087

Women:t=—1.17,
p=024

Men:t=0.75p =046

Abuse x sex interaction:
F=192df=1,75,
p=0.17

Women:t=1.71,
p =0.09

Men:t = —0.26,
p=0.79

Abuse x sex interaction:
F=224,df =176,
p=0.14

Women: t = 1.96,
p=0.05
Men:t=—-0.77,
p = 0443
Abuse x sex interaction:
F=403,df=1,76,
p =0.048

Women: t = —0.56,
p=058
Men:t=0.61,p=0.54
Abuse x sex interaction:
F=067df=1,76,
p =042

Women: t = 2.28,
p =003

Men: t = —045,
p =0.652

Abuse x sex interaction:
F =423 df=1,76,
p=004

Women: t = 0.04,

p=0971
Men:t=—-0.19,
p=0.847
Abuse x sex interaction:
F=002df=1,71,
p=0.88

* Signficantly greater value as determined by the abuse x sex interaction

present women with childhood abuse histories but not
men. Adults with schizophrenia and a history of child-
hood physical or sexual abuse may experience more
psychotic symptoms—specifically auditory hallucina-
tions—than adults without abuse histories [27, 37-41].
Women with schizophrenia have reported higher rates
of auditory hallucinations, persecutory delusions, and

less negative symptomatology compared to men [42-45].
However, potential sex differences in symptoms and
childhood abuse has not been well-documented. Those
studies that document abuse history in individuals with
schizophrenia do not distinguish by sex.

Given the differences in clinical symptoms by sex and
abuse history, women who have been abused may present
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a potentially distinct phenotype, for which tailored treat-
ments may be developed. As such, this potential dis-
tinct phenotype deserves in depth examination to better
understand the role of physical abuse on childhood and
adolescence neurodevelopment, and the subsequent
presentation of schizophrenia.

One hypothesis by which a history of childhood abuse
can increase the risk of schizophrenia in women may be
through hormones and a diathesis stress model. Devel-
opmentally, gonadal hormones may be a mechanism
through which the observed sex differences in psychotic
symptoms can occur. The brain undergoes significant and
sex-specific, development during maturation and early
childhood. Abuse could play a role in later reactivity to
stress through the interplay of gonadal hormone differ-
ences. The adolescent period is a critical period in which
the gonadotropin-releasing hormone (GRH) secre-
tion from the hypothalamus triggers a host of hormone
dependent processes. During adolescence, the hypotha-
lamic—pituitary—adrenal axis (HPA) function undergoes
prolonged activation in response to stressors, which
differs from adults, and may play a role in the ongoing
development of brain. Romeo et al. [46, 47] found that,
in response to an acute stressor, glucocorticoid release
is prolonged in juvenile rats compared to adult rats. In a
clinical study, the severity of a woman’s abuse was posi-
tively correlated with baseline stress hormones, such as
corticotropin releasing hormone, while these same fac-
tors were not positively correlated in men [48].

Similar models have been developed in previous
research. Read, Perry, Moskowitz, and Connolly hypoth-
esized the “traumagenic neurodevelopmental model” in
which early traumatic events precede the onset of schizo-
phrenia. Increasing levels of stress can lead to over-reac-
tivity of the HPA axis, leading to structural brain changes
and abnormalities in the neurotransmitter systems. Spe-
cifically, stress can lead to increased release of adrenocor-
tropic hormone (ACTH) from the pituitary and release of
glucocorticoids from the adrenal cortex [49]. This leads
to excessive release of cortisol, dopamine. With repeated,
excessive stress, the negative feedback system that damp-
ens the HPA axis is impaired. Other studies have shown
that abused girls have greater synthesis and higher levels
of dopamine, norepinephrine, and epinephrine. Further,
the hippocampus which is very sensitive to stress activa-
tion, can be permanently reduced. The release of stress
hormones can lead to physiological changes. For exam-
ple, Rajkumar found that physical abuse was linked to
elevated systolic blood pressure in women [50].

Subdividing schizophrenia into distinct subtypes
can reduce inter-individual variability or heterogene-
ity, which may suggest differential etiologies. A recent
small study (N = 28) also found that childhood abuse
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predicted more positive and depressive symptoms as well
as reduced whole brain volumes, a reduction that cor-
related with cortisol levels in people with schizophrenia
[51]. We are following up these initial findings by study-
ing a stress paradigm in women and men with and with-
out childhood abuse to assess differences among groups
to physiological response to psychological stress. We
hope to elucidate mechanisms that could lead to different
illness presentation and individualized pharmacological
and psychosocial interventions to minimize the effects of
abuse on mental illness burden. We note that this phe-
nomenon of positive and depressive symptoms seen may
not be specific to schizophrenia. These types of symp-
toms are seen in PTSD and depressive patients [52—55],
thus, the pathophysiology may cut diagnostic boundaries,
such that childhood abuse may broadly effect circuitry
and brain development that could lead to a variety of
psychiatric illness disturbances. Thus, broader attention
beyond its relationship to schizophrenia is crucial that
would allow for subgroup classification that may be in the
national institutes of mental health research domain cri-
teria (RDoC) framework.

This study contributes to the growing research on the
effect of childhood abuse on clinical symptoms in men
and women with schizophrenia. However, it is not with-
out limitations. First, the number of study subjects was
relatively small. Although 100 subjects were recruited
for the study, 92 completed the study and 21 reported a
history of childhood physical abuse. Second, the study
did not examine other types of abuse and its potential
impact on psychotic and affective symptoms. Third, the
study used the CTQ to assess trauma history among sub-
jects. While the CTQ is well-validated and has proven to
be a good measure to assess trauma in individuals with
schizophrenia, it does not assess the severity of trauma
as it relates to the severity of psychotic symptoms. Also,
we have used the BPRS to measure positive symptoms as
our raters are experienced, trained and reliable on this
measure. Other rating scales may be more comprehen-
sive to capture positive symptoms such as the scale of the
assessment of positive symptoms (SAPS) or positive and
negative symptom scale (PANSS). Likewise the findings
may go beyond positive and depressive symptoms and we
did not measure variables such as object relations deficits
or quality of life. Finally, although none of the subjects
had a documented PTSD diagnosis, a structured clinical
interview for DSM disorders (SCID) was not performed
to exclude this diagnosis formally.
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