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Childhood adversity, such as physical, sexual, and verbal  lower socioeconomic status than those in the deteriorated
abuse, as well as neglect and family conflict, is a risk  group. The cognitive groups were not related to family his-
factor for schizophrenia. Such adversity can lead to dis-  tory of psychosis. These findings identify specific social and
ruptions of cognitive function during development, under-  family factors that impact cognition, highlighting the im-
mining intellectual capabilities and academic achievement.  portant role of these factors in the development of cognitive
Schizophrenia is a neurodevelopmental disorder that is  and functional abilities in schizophrenia.

associated with cognitive impairments that may become

evident during childhood. The Australian Schizophrenia  Keywords: schizophrenia/cognition/childhood adversity/
Research Bank database comprises a large community  functional ability/development/I1Q

cohort (/N = 1169) in which we previously identified 3 dis-
tinct cognitive groups among people with schizophrenia: (1)
Compromised, current, and estimated premorbid cognitive
impairment; (2) Deteriorated, substantial decline from esti- ~ Childhood adversity may be defined as adverse life events
mated premorbid function; and (3) Preserved, performing  which overwhelm a child’s capacity to cope,! and may

Introduction

in the normal cognitive range without decline. The compro-  include emotional, psychological, physical or sexual
mised group displayed the worst functional and symptom  abuse,? or neglect.> Consequences of childhood adver-
outcomes. Here, we extend our previous work by assess-  sity include lower 1Q and cognitive impairment in adult-

ing the relationship among these categories of cognitive =~ hood.!*’ Further, these adverse life events can lead to the
abilities and reported childhood adversity in 836 patients  development of a wide range of mental illness, including
and healthy controls. Exploratory factor analysis of the  schizophrenia.®® A subset of people with schizophrenia
Childhood Adversity Questionnaire revealed 3 factors (lack  display marked cognitive impairments which may have
of parental involvement; overt abuse; family breakdown  begun in childhood.”!® There is evidence of increased risk

and hardship). People with schizophrenia reported sig-  of schizophrenia and psychotic disorders among people
nificantly more childhood adversity than healthy controls =~ who have experienced childhood adversity, including a
on all items and factors. People with schizophrenia in the  “dose-response” effect between increased frequency of
compromised group reported significantly more lack of pa-  child abuse, psychosis risk,'' and “positive” symptom se-

rental involvement and family breakdown and hardship and  verity.* Compared with healthy controls, people with a
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psychotic illness were 15.5 times more likely to have ex-
perienced abuse; whereas, people with other psychiatric
disorders were only 6.9 times more likely to have experi-
enced abuse.'?

People who have experienced childhood adversity and
people with schizophrenia display similar patterns of
cognitive impairment.*'* Lower 1Q scores'* and cognitive
deficits in executive function, verbal, visual, and working
memory are consistently observed in both cohorts.!%1>17
These cohorts also display impaired inhibitory capac-
ity on go-no-go tasks'®" and display abnormal prefron-
tal-striatal circuitry,®?? which may be related to similar
underlying patterns of altered brain morphology. Volume
reductions in cerebral, prefrontal, hippocampal, and cor-
pus callosum regions have been reported in people who
have experienced childhood adversity,**2* and in peo-
ple with schizophrenia.?>?” McLaughlin and colleagues®
suggest that chronic stress associated with childhood
adversity can disrupt brain development through dif-
ferential mechanisms depending on the nature of adver-
sity. Adversity that threatens personal bodily integrity
may lead to sensitization of the hypothalamic-pituitary-
adrenal (HPA) axis*!'> and to abnormalities in dopamine
regulation. Adversity in the form of deprivation, such as
neglect, may lead to more widespread volumetric reduc-
tions in association cortices implicated in executive func-
tion. These would be consistent with neurodevelopmental
abnormalities observed in schizophrenia® as HPA sensi-
tization,>"> aberrant dopamine function,'$* and executive
function deficits!’have all been reported among people
with schizophrenia. However, it is important to note that
not all children who experience childhood adversity go
on to have cognitive impairment or schizophrenia. At
least one recent study suggests that childhood trauma
does not negatively influence 1Q in patients with psycho-
sis.?! Certainly, not all people with schizophrenia experi-
ence early childhood adverse events or display cognitive
deficits. Previously, we found that approximately 25% of
people with schizophrenia display near average intellec-
tual ability with no clear decline from their premorbid
estimates (the preserved group), while approximately 50%
display a marked decline from their premorbid IQ esti-
mate (the deteriorated group). A third group of approxi-
mately 25% display impairments on measures of both
premorbid and current cognitive ability, suggesting dis-
ruptions in childhood cognitive development (the com-
promised group).>!°

The aim of the present work was to determine the
extent to which childhood adversity influences cogni-
tive subtypes of people with schizophrenia who differ in
cognitive decline from premorbid IQ to current cognitive
abilities. Here, we used similar groupings derived from
the application of empirical clustering procedures to cog-
nitive variables in the Australian Schizophrenia Research
Bank (ASRB) data set, to now determine the extent to
which childhood adversity predicts specific cognitive
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subgroups of people with schizophrenia. Childhood
adversity has been reported previously in the ASRB.*
However, we chose to perform new analyses given that
we had access to a larger, updated ASRB data set and
we aimed to test the novel question as to whether child-
hood adversity predicts cognitive subgroup which may
reveal additional effects. Testing the relationship between
childhood adversity and cognitive subgroups of patients
with schizophrenia based on the presence or absence of
cognitive decline from premorbid abilities could help to
explain discrepant findings pertaining to the effects of
childhood adversity on cognition in schizophrenia which
could not be addressed by assessing the “dose-response”
relationship between adversity and 1Q.*

In our previous study, we reported that approximately
25% of the people with schizophrenia displaying low pre-
morbid and current cognitive abilities (the compromised
subgroup) were more likely to have worse negative symp-
toms and poorer general functioning than other people
with schizophrenia.'® For these people, there may be envi-
ronmental factors (eg, childhood adversity) that interact
with other etiological factors in schizophrenia to influ-
ence early cognitive development. First, consistent with
previous work,* we hypothesized that people with schizo-
phrenia would be more likely to have childhood adversity
than controls; however, people with schizophrenia and
childhood adversity would more likely fall into the com-
promised (low premorbid IQ and current cognitive func-
tion) cognitive subgroup. The compromised group is the
only group characterized by both premorbid and current
cognitive impairment. Given the relationship between
childhood adversity and lower 1Q, we hypothesized that
the compromised group would be most likely to have ex-
perienced childhood adversity. Second, we hypothesized
that a family history of psychosis would predict schiz-
ophrenia diagnosis but not cognitive subgroup mem-
bership, given that differences in premorbid IQ may be
primarily driven by a variety of childhood environmental
factors.

Method

Participants

Data were acquired from the ASRB, a research data
bank compiled from 5 Australian states® for 635 healthy
controls and 534 people with schizophrenia. Diagnosis
of schizophrenia (n = 448) or schizoaffective disorder
(n = 86) was confirmed with DSM-IV criteria from the
Diagnostic Interview for Psychosis (DIP).** Exclusion
criteria were a history of: organic brain disorder; serious
brain injury; an 1Q <70; electroconvulsive therapy or cur-
rent substance dependence within the past year; or family
or personal history of psychosis or bipolar 1 disorder
among healthy controls. Participants were not excluded
if they had posttraumatic stress disorder. A subset of
the ASRB sample (N = 836), who answered questions
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Table 1. Demographic Characteristics of Participants

All Participants

CAQ Participants (Current Study)

Sex Education Sex Education
N (% Male) Age (Years)  (Years) CAQ (Mean) N (% Male) Age (Years)  (Years)
CIQ 138 732 38.4(9.7) 10.9 (2.4) 6.8 (4.9) 80 75 38.6(9.8) 11.3(2.2)
DIQ 239  66.1 38.1(10.1) 13.2(2.4) 544.2) 165 642 38 (10.2) 13.6 (2.4)
PIQ 157  61.1 41.5(11.4) 14.2 (2.8) 6.3(4.7) 116  57.8 41.7 (11.9) 144 (2.9)
Controls 635  44.7 41.9 (13.5) 15.1 (3.1) 2.8(3.2) 475 411 42.6 (13.3) 15.3(3.2)

Note: HC, healthy control group; CAQ, Childhood Adversity Questionnaire; CIQ, compromised group; DIQ, deteriorated group; PIQ,
preserved group. Means are provided with standard deviations in parentheses.

regarding childhood adversity, was assessed in the present
study. Table 1 displays demographic characteristics of the
participants. Ethics approval was obtained for data col-
lection (HNE HREC 08/12/17/5.20, HREC/08/HNE/438,
SSA/09/HNE/23) and analysis (Human Research Ethics
Advisory Panel of the University of New South Wales,
HREAP D UNSW HC14124). All participants provided
written informed consent.

Cognitive Function

The Wechsler Test of Adult Reading (WTAR)3*3¢
was used to assess premorbid I1Q.*3¢ The WTAR
(mean = 100, standard deviation = 10) is an assay of pro-
nunciation of English words. The Repeatable Battery for
the Assessment of Neuropsychological Status (RBANS)?’
(index scores age adjusted) is validated among people with
schizophrenia.*®® The RBANS Attention and Immediate
Memory indexes and the Wechsler Adult Intelligence
Scale—Third Edition (WAIS-III) Letter Number
Sequencing (LNS) subtest (age-adjusted scaled scores®)
were used as an assay of current cognitive function.

Cognitive Groups

People with schizophrenia were classified into 3 groups
(ie, compromised, deteriorated, and preserved) using
z-scores (based on control means and standard devia-
tions) of WTAR, LNS, and the RBANS Attention and
Immediate Memory index scores. Hierarchical cluster
analysis using complete linkage and squared Euclidean
distances followed by 3-group K-means clustering was
applied to the variables. See our previous work!® for char-
acterization of the preserved (P1Q), deteriorated (DIQ),
and compromised (CIQ) groups.

Childhood Adversity

The Childhood Adversity Questionnaire (CAQ) is a
21-item self-report questionnaire previously used to
measure childhood adversity in Australia, however, to
our knowledge, the psychometric properties for this scale
have not been reported.*® Items assess lack of parental
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affection, not having needs met, parental emotional
trouble and substance use, financial hardship, family
conflict and divorce or separation, and abuse, including
neglect, authoritarian parenting, physical, psychological,
sexual or verbal abuse, excessive physical punishment,
witnessing or other abuse. In addition to the CAQ, as part
of the ASRB, participants answered a number of general
questions related to childhood adversity, eg, “mother
smoked during pregnancy, mother drank alcohol during
pregnancy, developmental problems (delayed milestones),
externalising behaviour (loud and hyperactive or other
behavioural problems), living in care or with guardian;”
which were included in a separate analysis.

Socioeconomic Status

Area of residency (using postal codes) was used to de-
termine each participant’s early childhood socioec-
onomic status (SES) based on the Index of Relative
Socio-Economic Disadvantage (IRSED) created by the
Australian Bureau of Statistics (2011), with a range from 0
to 100. The IRSED is a general socioeconomic index that
summarizes a range of information about the economic
and social conditions of people and households within
an area. A low index score reflects relatively greater dis-
advantage (lower SES), while a high index score reflects
a relative lack of disadvantage in general (higher SES).

Family History of Psychosis

Trajectories of cognitive development and psychosis are
influenced by both genetic and environmental factors.
Family history of psychosis may provide a rough approx-
imation of genetic risk. In addition, premorbid and cur-
rent IQ may be adversely impacted by growing up with
family members who have psychosis. Thus, we tested
whether cognitive group membership was independent of
family history of psychosis.

Statistical Analyses

Analyses were performed in SPSS version 22, except
polychoric factor analyses, which were performed in R



3.4.1. Non-dichotomous CAQ variable (father’s affection,
mother’s affection, rated 0-2) items were converted into
dichotomous variables indicating presence or absence of
this adversity (>0 = 1) to match the scale of the other
CAQ items. Conflict and tension in the household was
recoded to (>1 = 1) as the lower score of 1 was endorsed
by more than half of participants. All CAQ items were
summed to create a total score (range 0-21). A 1-way
analysis of variance (ANOVA) was used to test for group
differences among healthy controls and patient cognitive
groups in total CAQ score with post hoc tests to identify
significant group differences (significance level P < .05,
Bonferroni adjustment P < .0125).

Factor Analysis. Given the expanded sample since the pre-
vious ASRB childhood adversity study,* we performed
new factor analyses. Dimension reduction analyses were
completed in 2 steps. The sample was randomly split into
2 equal samples. An exploratory ordinary least squares
factor analysis with polychoric correlations and oblimin
rotation was performed on sample 1. Velicer’s MAP test
and parallel analysis were used to determine the number
of factors to be extracted. A 3-stage robust diagonally
least squared confirmatory factor analysis with poly-
choric correlations was performed on sample 2. Items
from the resulting latent variables were summed to gener-
ate factor scores.

Group Differences in CAQ Scores. A 4-group multivari-
ate analysis of variance (MANOVA) was performed to
test for differences among groups in overall factor scores,
with sex as a factor to test for effects of sex. Follow-up
least significant difference (LSD) Post hoc tests of sig-
nificant main effects and interactions were used to test for
differences among cognitive groups and between people
with schizophrenia versus healthy controls. Bonferroni
corrections were applied for 3 multiple comparisons (sig-
nificance level P < .05, Bonferroni adjustment P < .017)
for each CAQ factor score. Tests were 1-tailed when com-
paring the compromised group to the other groups as our
hypotheses predicted that the compromised group would
report more childhood adversity based on our previous
findings where people in the compromised group reported
worse cognitive function, general functioning, and symp-
toms. Tests were 2-tailed when comparing the preserved
and deteriorated groups. Where post hoc tests indicated
a significant pairwise comparison in overall CAQ factor
scores, logistic regression was used to determine whether
group membership was predicted by individual items.
Bonferroni correction was not used for each individual
item as the significant difference in factor score indicated
a pattern of significance in the predicted direction across
items in that factor.

Demographics, Family History, and SES. Chi-square was
used to test for group differences among people with
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schizophrenia and between people with schizophrenia and
controls for noncontinuous demographic items relating to
childhood adversity, Bonferroni corrected for each vari-
able (significance level P < .05, Bonferroni adjustment P <
.01, 1-tailed). A weighted family history of psychosis vari-
able was calculated such that parental history or sibling
history = .5, uncle, aunt, or grandparent = .25. Logistic
regression was conducted to test whether group member-
ship (patient cognitive groups or people with schizophre-
nia compared with controls) was related to family history
of psychosis. A 1-way between groups ANOVA was used
to test for group differences in SES among the schizophre-
nia cognitive subgroups, with LSD post hoc tests to follow
up significant effects (significance level P < .05, Bonferroni
adjustment P < .017, 1-tailed).

Results

Demographic characteristics and total CAQ scores
are presented in table 1. See our previous report!® for a
detailed description of participant characteristics. Given
that a subset of participants answered the CAQ, demo-
graphic analysis was run again only including those
participants. Patterns of group differences in the demo-
graphic factors of age, education, and sex were the same
as those described in our previous report!” (table 1).

People with schizophrenia endorsed significantly
more childhood adversity items than healthy controls,
t(834) = 14.46, P < .001, reporting 6.0 adverse events
on average, while the mean for healthy controls was 2.8.
Patients in the compromised group reported significantly
more adversity overall than patients in the deteriorated
group, #1(243) = 3.3, P = .009. There were no other signifi-
cant differences among the schizophrenia cognitive sub-
groups in relation to childhood adversity.

Factor Analysis

There were no significant differences between the 2 ran-
domly split samples in age, years of education, biological
sex, total CAQ score or proportions from each cognitive
group (supplementary table S1).

Exploratory Factor Analysis. Velicer’s MAP test and visual
inspection of the scree plot indicated 3 factors, while par-
allel analysis suggested 8. An oblimin rotated 3-factor
solution was performed which accounted for 66% of the
variance. Factor 1 (25% of the variance) included items
related to overt abuse. Factor 2 (23% of the variance)
included items related to lack of parental care and involve-
ment. Factor 3 (18% of the variance) included items related
to family dysfunction, breakdown, and hardship (table 2).

Confirmatory Factor Analysis. The data fitted the model,
replicating the factor structure observed in the exploratory
factor analysis. The comparative fit index (CFI = 0.979),
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Tucker—Lewis Index (TLI = 0.976) and root mean square
error or approximation (RMSEA = 0.038, CI = 0.033-
0.042) were all within ranges specified to indicate good or
excellent fit.** The chi-square was large and highly signif-

icant, X%186) =427.27, P < .001. Loadings on each latent
factor are provided in table 2.

Differences Between People With Schizophrenia and
Controls in Childhood Adversity

There were significant differences between people with
schizophrenia and controls for all factors and for each
individual variable (table 3). Additional items relating to
childhood adversity indicated that relative to controls, a
greater proportion of people with schizophrenia reported
having a mother who drank alcohol during pregnancy,
developmental problems, externalizing behavior, and liv-
ing in care or with a guardian (table 4).

Differences in Childhood Adversity Among Cognitive
Subgroups Within Schizophrenia

The MANOVA showed significant main effects of diagnos-
tic/cognitive group, F(9, 2484) = 18.67, P = <.001; sex, F(3,
826) =9.06, p = <.001; and a significant interaction between sex
and diagnostic/cognitive group, F(9, 2484) = 18.67, P = .003.
Females reported significantly higher CAQ scores than males
on all factors (table 3 and figure 1 for means and supplemen-
tary table S2 for statistical results of sex analyses). There were
significant interactions between group and sex on overt abuse,
F(3, 828) = 4.184, P = .006, lack of care, F{(3, 828) = 3.331,
P =019, but not family hardship, F{(3, 828) = 0.725, P = .537.
Follow-up interaction contrasts showed significant interac-
tions between patients and healthy controls on all factors (P <
.001 for all contrasts) with females with schizophrenia report-
ing significantly more childhood adversity than female healthy
controls (figure 1). There were no significant interactions
between sex and pairwise cognitive patient group comparisons
(supplementary table S2).

The compromised group reported significantly more
lack of parental care and neglect (Factor 2) than the
deteriorated group but not more than the preserved
group. The compromised group also reported signifi-
cantly more family breakdown and hardship (Factor
3) than the deteriorated group, but not more than the
preserved group. There were no significant differences
among groups in overt abuse (Factor 1). Logistic regres-
sions comparing the compromised and deteriorated
groups on individual items revealed significant differ-
ences in lack of fatherly affection; not having a happy
childhood; neglect; sexual abuse; father having a sub-
stance abuse problem; conflict or tension in the house;
poverty and parental divorce (table 3). Experiencing
parental divorce also predicted compromised group
membership over the preserved group. Among other ad-
versity items, a greater proportion of the compromised
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group reported having a mother who drank alcohol
during pregnancy and exhibiting externalizing behavior
than both the deteriorated or preserved groups (table 4).
A greater proportion of the compromised group relative
to the deteriorated group also reported living in care or
with a guardian (table 4).

Family History of Psychosis

Participants with a greater family history of psychosis
had greater odds of having a diagnosis of schizophrenia
than healthy controls, OR = 940.9 (CI = 208.4-3392.3), P
<.001. There were no significant differences among the 3
schizophrenia cognitive subgroups regarding family his-
tory of psychosis (table 4).

Socioeconomic Status

There was a significant overall difference in SES among
the groups (table 4). Pairwise comparisons revealed that
healthy controls and the compromised patient group
had significantly lower SES scores than the deteriorated
group. There were no other significant differences among
the groups in relation to SES.

Discussion

Multiple studies have shown distinct cognitive subgroups in
schizophrenia®!®4# that may be related to different trajecto-
ries of cognitive development or impairment. In the present
study, people with schizophrenia displaying compromised
cognition based on premorbid and current estimates reported
significantly greater childhood adversity than healthy con-
trols and people with schizophrenia displaying deteriorated
cognitive function. This finding is consistent with previous
research highlighting the association between childhood
adversity and low premorbid 1Q*!'* and with evidence of det-
rimental long-term effects of childhood adversity on neural
development,* which may be mediated by other factors,
such as educational disruptions and poor school attendance.
In addition, low premorbid 1Q is a well-established risk fac-
tor for schizophrenia.'® Participants in the preserved group
did not report significantly less childhood adversity than
those in other groups suggesting they may have experienced
some protective factors (such as genetic factors) that prevent
or limit cognitive decline, some of which were not assessed in
this study (n.b., some cognitive decline may have been pres-
ent in this subgroup but was not detectable given the tests
available). Participants in the compromised group were also
more likely to have been born in an area of lower socioeco-
nomic status than the deteriorated group, highlighting the
role of social factors in influencing both childhood cognitive
development and exposure to childhood adversity. Given
that the control group was also more likely to come from a
low socioeconomic status background, other factors (such as
genetic factor) may be influential here.
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Fig. 1. Significant sex by diagnostic group interaction in the
number of childhood adversities reported. *P < .05. HC, healthy
controls; SC, schizophrenia; Adversities, mean CAQ score for a
given factor.

The impact observed of lack of care and neglect (Factor
2) on cognitive functioning is consistent with previous
findings.” Childhood neglect is strongly associated with
cognitive impairment and detrimental psychological out-
comes.” Emotional and environmental deprivation have
been consistently shown to result in altered neurodevelop-
ment,” as children who are neglected may rarely be given

Childhood Adversity and Cognitive Development in Schizophrenia

opportunities to experience the nurturing necessary to al-
leviate chronic stress responses. Sexual abuse may relate to
neglect in that it may occur because of inadequate parental
supervision.* In addition, when inflicted by parents, sexual
abuse exemplifies a lack of concern for the child’s needs.*
Consistent with other studies, reports of family break-
down and hardship (Factor 3) also defined the compro-
mised intellect group. Family dysfunction, as evident
from parental conflict and divorce can impact cognitive
development*” and interrupt education.* Financial hard-
ship can influence cognitive development due to a lack of
access to resources.” The compromised group had lower
SES than the deteriorated group, consistent with a body
of research demonstrating the deleterious effect of lower
SES on childhood cognitive development.® The impacts
of SES, parental mental health and substance use, family
conflict and divorce on child cognitive development are
complex and interconnected. What is clear, is that people
with schizophrenia in the compromised group appear to
have been disadvantaged at home, compared with those
in the deteriorated group, including being twice as likely
to be neglected and 2.3 times as likely to have been sexu-
ally abused compared with the deteriorated group.
Contrary to our hypothesis and the literature, overt
abuse (Factor 1) was not related to compromised intellect in
the present cohort, despite the known association between
domestic violence and lower childhood 1Q." Of note is the
greatly increased occurrence of overt abuse in people with
schizophrenia, who were 4.3 times as likely to experience
parental cruelty and 2.3 times as likely to witness family
members being abused. Overt abuse was common across
all cognitive groups (eg, 33-39% for verbal abuse). While
experiences of overt abuse may have impacted on the cog-
nitive functioning of people with schizophrenia in this
study, this factor did not differ among cognitive groups.
The finding that the compromised group had more expe-
riences of living in guardianship or care, also adds to our
findings of the effects of Factors 2 and 3 (ie, neglect, emo-
tional deprivation, sexual abuse, hardship, and family dys-
function) on cognitive functioning. Inadequate or harmful
parenting are likely to result in guardianship placement.
Furthermore, living in guardianship or care indicates a
complete breakdown of the family unit, probably leading
to additional traumas due to isolation. Reports of prenatal
alcohol use also accounted for compromised group mem-
bership, which is consistent with a broad range of litera-
ture on the devastating effects of prenatal alcohol exposure
on cognitive development.’' Taken together with evidence
that both trauma’ and impaired premorbid cognitive per-
formance'® are risk factors for schizophrenia, programs
to prevent or ameliorate these childhood adversities may
positively alter trajectories of cognitive and functional
outcomes for those who develop schizophrenia and may
possibly prevent development of schizophrenia for others.
As predicted, greater levels of externalizing beha-
vior were found among individuals with compromised
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intellect, supporting previous research and suggesting
links between childhood adversity, childhood behavioral
problems, and cognitive impairment®> and the later devel-
opment of schizophrenia.”® Impaired emotional regula-
tion and verbal learning capacity as a result of childhood
adversity may lead children to use physical aggression
more frequently when communicating their needs.’ These
behavioral patterns may lead to further adversity for chil-
dren who do not receive adequate support from caregivers.

This study contributes to the body of literature regard-
ing both schizophrenia and childhood adversity which
highlight the need to assess heterogeneity. The results of
our factor analysis are congruent with McLaughlin and
colleagues™® conceptual framework for differential neuro-
developmental impacts of deprivation and threat-based
childhood adversity. They propose that deprivation and
threat constitute distinct environmental challenges lead-
ing to distinct effects on brain development. The catego-
ries they describe are broadly consistent with the factors
we established in the CAQ. For example, neglect (lack of
care factor) may involve high deprivation and low threat,
while physical abuse (overt abuse factor) may involve low
or high deprivation and high threat, and finally, poverty
(family breakdown and hardship factor) may comprise
a mixture of both. Based on extensive literature review,
McLaughlin and colleagues predict that high threat CA
will lead to hippocampal, amygdala and medial prefrontal
cortex dysfunction, leading to impairments in extinction
learning and heightened sensitivity to social threat cues.
Social cognition was not measured in our study, however
it is noteworthy that overt abuse was not different among
the cognitive groups in our study. McLaughlin and col-
leagues further predict that lack of environmental enrich-
ment and complexity during development will lead to
widespread reductions in the volume of association cor-
tices possibly due to synaptic pruning, leading to impair-
ments in complex cognitive tasks requiring high cognitive
control, such as those used to measure current cognitive
function in our present study. Our findings indicate that
exposure to different kinds of adversity can have distinct
impacts on trajectories of cognitive function among peo-
ple with schizophrenia. All groups reported high levels of
overt abuse, while the compromised group reported higher
levels of lack of care (high deprivation) and levels of hard-
ship (mixed deprivation and threat) than the deteriorated
group while also displaying widespread cognitive impair-
ments. However, this theory would not explain why the
preserved group experienced similar levels of adversity to
the compromised group, but did not display these impair-
ments. Future research could examine whether overt abuse
and SES are predicitve of cognitive function, including
social cognition, problem solving, and processing speed,
within the cognitive trajectory patient groups.

In psychiatry, there is an emphasis on developing treat-
ments to address the biological roots of cognitive impair-
ment, but this may miss an important part of the broader
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picture. Since childhood adversity and maltreatment is com-
mon worldwide, the World Health Organization (WHO)
has called for greater attention to be given to its effects and
prevention.* Many of these adversities and subsequent
psychological challenges are preventable. At a time when
many government services, which provide help to mothers
and children seeking refuge from damaging home environ-
ments (such as women’s shelters), are not being sufficiently
or consistently funded, eg, in Australia, these findings
indicate just how damaging and costly failures to protect
children from serious adversity can be to individuals and
society in the long term. Of particular note is the inter-
action between sex and diagnosis, such that females with
schizophrenia report significantly greater childhood adver-
sity than males with schizophrenia (figure 1), indicating
possible cumulative forms of marginalization (figure 1). In
particular, the high rates of sexual abuse among females
with schizophrenia highlight a need for a gender sensitive
approach to prevention efforts. Intervention at the family
level to address issues such as family conflict, can reduce
emotional and behavioral problems in children exposed
to adversity and may alter trajectories that could other-
wise lead to serious mental health impairment.* Given
our previous findings in this cohort,!® that people in the
compromised group also displayed greater symptom and
functional impairments, prevention efforts could improve
quality of life for people living with schizophrenia.
Limitations of our study include its cross-sectional
nature. Although the WTAR is a validated measure of
estimated premorbid 1Q,” an actual premorbid 1Q mea-
sure may have more accurately classified people with
schizophrenia. Social cognition, which was not mea-
sured in our study, may have provided further insight into
the unique contributions of neglect and lack of care on
social and occupational functioning. The current study
also relied on subjective reporting of childhood adversi-
ties and thus, general recall bias and memory problems
may have affected the accuracy of the results. The CAQ
does not give information about the developmental tim-
ing or frequency of exposure, which may mediate effects
on cognitive development. Corroborative information,
such as school records, could provide more evidence of
adversities. However, studies suggest that underreport-
ing of childhood adversity (rather than overreporting)
is more likely in retrospective studies®® and that people
with schizophrenia are no more likely to make errors
in reporting childhood adversity.® Additional measure-
ment of potential adult traumatic experiences may have
assisted in disambiguating the unique role of childhood
adversity. Further, the lack of significant differences in
genetic liability among groups may have been due to our
use of family history of psychosis to determine genetic
liability rather than using specific genetic polymorphisms
or performing a genome-wide association study analysis.
In conclusion, these findings in a large, community-
based cohort provide evidence of the role of childhood



adversity in cognitive development for a specific subgroup
of people with schizophrenia. Family history of psycho-
sis was associated with schizophrenia diagnosis but not
with cognitive subgroup. Factors such as lack of parental
involvement, neglect, emotional deprivation, sexual abuse,
family breakdown, and hardship were more strongly
associated with early compromised cognitive function-
ing in schizophrenia in the present cohort. Furthermore,
prenatal exposure to alcohol, externalizing behavior, and
living in care or in guardianship were strongly associated
with a greater likelihood of early compromised cognitive
functioning in schizophrenia. These findings suggest that
greater attention to the prevention of early adverse envi-
ronmental experiences is warranted to mitigate cognitive
impairment associated with schizophrenia in a substantial
subset of people with schizophrenia. They also suggest
that some of the more severe impairments in cognitive
function observed in schizophrenia may be related to
social factors which should be included in future research
examining cognitive function in schizophrenia.

Supplementary Material

Supplementary data are available at Schizophrenia
Bulletin online.
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