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Background

Adverse childhood experiences (ACES) are well-known risk fac-
tors for schizophrenia and bipolar disorder.

Aims
The aim was to study the associations between specific ACEs

and psychological functioning in women with schizophrenia or
bipolar disorder.

Method

Among 29 367 women (mean age 44 years) from the Icelandic
Stress-And-Gene-Analysis (SAGA) study, 534 (1.8%, mean age 40)
reported having been diagnosed with schizophrenia or bipolar
disorder, which were combined to ‘severe mental disorders'.
Participants reported on 13 types of ACEs, childhood deprivation
and psychological functioning (defined as coping ability and
current symptoms of depression, anxiety and sleep distur-
bances). Adjusted Poisson regression calculated prevalence
ratios (PRs) between ACEs and severe mental disorders. Linear
regression assessed the association between ACEs and psy-
chological functioning among women with a severe mental
disorder.

Results

Women with a severe mental disorder reported more ACES
(mean 4.57, s.d. =2.82) than women without (mean 2.51, s.d. =
2.34) in a dose-dependent manner (fully-adjusted PR = 1.23 per
ACE, 95% CI 1.20-1.27). After mutual adjustment for other ACEs,
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emotional abuse, sexual abuse, mental illness of a household
member, emotional neglect, bullying and collective violence
were associated with severe mental disorders. Among women
with severe mental disorders, a higher number of ACEs was
associated with increased symptom burden of depression (8 =
2.79, 95% Cl=1.19-4.38) and anxiety (8 =2.04, 95% Cl =0.99—
3.09) including poorer sleep quality (3 =0.83, 95% Cl = 0.07-1.59).
Findings were similar for schizophrenia and bipolar disorder
separately.

Conclusion

Women with schizophrenia or bipolar disorder show a strong
history of ACEs, which may interfere with their psychological
functioning and, therefore, need to be addressed as part of their
treatment, for example, with trauma-focused psychotherapy.
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Background

Schizophrenia and bipolar disorder are severe mental disorders
resulting in a high burden and immense costs for the society.'
These disorders represent multifactorial complex lifelong challenges
for the patients and their families, and may result in multiple severe
episodes and additional comorbid symptoms throughout life, such
as depression, anxiety and sleeping problems." Adverse childhood
experiences (ACEs) are well-established environmental risk
factors for these disorders”™” with a recent meta-umbrella system-
atic review on modifiable risk factors showing that the largest
global population attributable fraction (PAF) of schizophrenia spec-
trum disorders was linked to childhood adversities (PAF 38%),°
indicating a large preventive capacity. As detailed knowledge on
specific ACEs represents important information to guide preventive
efforts, it was of particular interest that childhood sexual abuse
showed a 13% PAF for the development of depression.® However,
less is known about the extent to which specific ACEs are associated
with schizophrenia and bipolar disorder. A recent study emphasised
that specific ACEs may differentially predict specific mental disor-
ders,® but most previous studies were often limited by information
on only a few specific ACEs,” small heterogeneous cohorts or no
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representative reference group.®” This emphasises the need for
large trans-diagnostic studies investigating the effect of a broad
range of ACEs compared with a representative reference group.
Furthermore, among individuals with schizophrenia or bipolar
disorder, ACEs correlate with a worse clinical course and greater
severity of psychotic symptoms and suicidal ideation.>*'’
Psychotic and manic symptoms represent the diagnostic criteria
for schizophrenia and bipolar disorder, respectively, but symptoms
of depression and anxiety including sleep disturbances have a large
impact on everyday functioning. Resilience represents an important
parameter to cope with symptoms of severe mental disorders as well
as the challenges of everyday life. Yet, whether ACEs are associated
with a negative impact on these features of general psychological
functioning among individuals living with a schizophrenia or
bipolar disorder diagnosis has not been sufficiently studied.

Aims
Using a large nationwide representative Icelandic sample of women

from the general population, we therefore aimed to study the follow-
ing research questions.

(a) Are specific types of ACE:s differentially associated with schizo-
phrenia or bipolar disorder than other ACEs?

L)
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(b) Among women with schizophrenia or bipolar disorder, is
exposure to multiple ACEs associated with suboptimal psycho-
logical functioning, indicated by a higher symptom burden of
depression, anxiety, sleep disturbances and lower coping
ability?

Method

Stress-And-Gene-Analysis cohort about Icelandic
women

The Stress-And-Gene-Analysis (SAGA) cohort is a study of women
aged 18-69 years residing in Iceland in 2018.""~"* All Tcelandic-
speaking women with an address or telephone number (approxi-
mate n 104 197) were invited to participate in the study between
March 2018 and July 2019. The participants of the SAGA cohort
answered an extensive web-based questionnaire including questions
on for example, demographic factors, psychological trauma history
(in childhood and adulthood), psychological health and history of
various diseases. As shown in a previous study about the SAGA
cohort, the participants represent the general population of
Icelandic women in terms of age, education, geographic location
of residence and monthly wages.'> A total of 29367 women
(mean age 44 years) with sufficient information on ACEs and child-
hood deprivation were included in the present study (Fig. 1). All
participants signed an informed consent. The authors assert that
all procedures contributing to this work comply with the ethical
standards of the relevant national and institutional committees on
human experimentation and with the Helsinki Declaration of
1975, as revised in 2008. All procedures involving patients were
approved by the National Bioethics Committee of Iceland (reference
number: 17-238) and the Icelandic Data Protection Authority.

Information on schizophrenia and bipolar disorder
diagnoses

Women reported whether they had ever been diagnosed by a health-
care professional (e.g. a psychologist or medical doctor) with either
schizophrenia or bipolar disorder. A total of 108 women (0.4%)
reported a diagnosis of schizophrenia and 479 (1.6%) of bipolar dis-
order, with 53 of these women reporting being diagnosed with both
disorders, resulting in 534 women with schizophrenia or bipolar
disorder. We had no information on the date of the diagnosis nor
specific diagnostic details. Self-report information on severe
mental disorders has been shown to represent valid information
relevant for research purposes.'* For the overall analyses, we
grouped women with schizophrenia or bipolar disorder together
as having severe mental disorders. Women who did not report a
schizophrenia or bipolar disorder diagnosis are referred to as the
reference group.

Measurement of ACEs and childhood deprivation

ACEs were measured with a modified version of the ACE
International Questionnaire (ACE-IQ) developed by the World
Health Organization.15 The ACE-IQ consists of 39 items assessing
the frequency of exposure to 13 types of ACEs before the age of
18 years: emotional neglect, physical neglect, emotional abuse, phys-
ical abuse (the latter four items were referring specifically to abuse/
neglect by parents or a guardian), sexual abuse, domestic violence,
living with a household member who misuses drugs and/or
alcohol, living with a household member who is mentally ill or sui-
cidal, incarceration of a household member, parental death or sep-
aration/divorce, being bullied, witnessing community violence and
exposure to war/collective violence. Response options varied
between items and could either be answered on a five-point scale

https://doi.org/10.1192/bjp.2023.128 Published online by Cambridge University Press

Adverse childhood experiences, psychological functioning and severe mental disorders

(ranging from 0 (never) to 4 (always)), on a four-point scale
(from 0 (never) to 3 (many times)) or answered dichotomously 0
(no) and 1 (yes). In the main analysis, the response option
‘cannot/will not answer’ was treated as no childhood adversity for
that respective question. In the present study, we followed the
recommended frequency scoring system, which takes into account
the level of exposure for each ACE. We then generated three
types of exposure variables:

(a) a continuous ACE-IQ total score ranging from 0 to 13, reflect-
ing the number of ACEs the participants were exposed to;

(b) the total score categorised based on the distribution of the
sample (0-2, 3-4 and >5 ACEs); and

(c) binary variables for each individual ACE type, coded as 0
(unexposed) and 1 (exposed).

Childhood deprivation was assessed with the question: ‘Was
your family’s economic situation ever so bad that you suffered
any deprivation as a consequence? For example, this could apply
to deprivation of nutritious food and/or deprivation of warm
clothes and appropriate footwear during the winter months’, with
response options ranging from 0 (never) to 3 (often). For analytical
purposes, we grouped childhood deprivation into ‘no’ (never and
rarely occurring) and ‘yes’ (sometimes and often), as has been
done previously."

Measurements of psychological functioning

Questions on psychological functioning covered present-state
mental symptoms and coping ability. Women reported their symp-
toms via the following measures, with higher scores indicating
greater symptom severity: depressive symptoms were assessed
with the nine-item Patient Health Questionnaire (PHQ-9) with a
score >10 representing a well-established validated cut-off for a
probable diagnosis of depression.'® Symptoms of anxiety were
assessed with the Generalized Anxiety Disorder 7-item scale
(GAD-7) with a score >10 representing a well-established validated
cut-off for clinically relevant anxiety symptoms.'” Sleep distur-
bances were assessed with the Pittsburgh Sleep Quality Index
(PSQI), with 19 individual items generating seven component
scores and with a PSQI >6 indicating clinically significant sleep
disturbances.'®

We imputed data for women who responded to more than 75%
of items on the PHQ-9, GAD-7 and PSQI. Mean scores were used to
replace missing values in both PHQ-9 and GAD-7 questionnaires.
For the PSQI questionnaire, we replaced missing values with
single imputation using predictive mean matching (PMM, with
default d =5 and 20 iterations)."’

Perceived coping ability was assessed with the 10-item version
of the Connor-Davidson Resilience scale (CD-RISC-10),%® measur-
ing individuals’ perceptions of their ability to cope effectively with
stress and adversity. The CD-RISC-10 scale has demonstrated
good reliability and validity.”® Items were summed to create a
total score ranging from 0 to 40 with a higher score indicating
higher levels of perceived coping ability.

Covariates

We included the following covariates: age at responding; civil status
(divided into married or in a relationship and single or widowed);
educational level categorised as primary education, secondary edu-
cation (high school or vocational education), tertiary education A
(BSc or equivalent) and tertiary education B (MSc or above);
current personal monthly income (categorised into low
(<US$2527/month), moderate (US$2528 to US$5897/month),
high (>US$5898); conversion rates according to Central Bank of
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SAGA cohort

30403 women aged 18-69 years participated in the

.| 956 women with missing information

A 4

on ACE-IQ

29447 women

80 women with missing information

A 4

about childhood deprivation

29367 women

Fig. 1 The flow chart of study population. ACE-IQ, Adverse Childhood Experience International Questionnaire; SAGA, Stress-And-Gene-

Analysis.

Iceland, 17 October 2018); body mass index (BMI); and smoking
status (never, previous and current).

Statistical analysis

We compared the study population’s characteristics between
women with and without severe mental disorders using the ¢-test
for age (as continuous variables) and the chi’-test for other variables
and determined correlations between specific types of ACEs via
rank-order correlations.

For the primary analyses, we grouped women with schizophre-
nia or bipolar disorder as one group, i.e. women with a severe
mental disorder. We estimated prevalence ratios (PRs) including
95% CI of a continuous ACE-IQ total score via Poisson log-
binomial regression models with the sandwich variance estima-
tors.”’ We also compared women who endorsed different
numbers of ACEs (3-4 and >5 ACEs) with women with 0-2
ACEs and women with childhood deprivation to women without
childhood deprivation. We used the group of women with 0-2
ACEs as the comparison group because the majority of women
(79.7% among women without a severe mental disorder v. 95.7%
among women with a severe mental disorders) reported at least
one ACE. We conducted a model adjusted for age and a model add-
itionally adjusted for all other covariates.

Next, we estimated the associations of type-specific ACEs and
severe mental disorders. To determine the independent associations
of type-specific ACEs and severe mental disorders, we first ran type-
specific analyses separately adjusted for all covariates, then re-ran
the analysis additionally adjusted for other types of ACEs.**

Finally, we performed analyses specifically among women with
a severe mental disorder studying the association of ACEs (0-2, 3-4
and >5 ACEs) and childhood deprivation with psychological func-
tioning (i.e. the severity of symptoms of depression, anxiety, sleep
disturbances and resilience). We used both linear regression and
Poisson log-binomial regression models to calculate the beta coeffi-
cient and PR adjusted for all covariates, respectively.

We performed several sensitivity and subgroup analyses. First,
we re-ran all analysis separately for women with schizophrenia or
bipolar disorder, respectively. Second, to assess the effect of missing-
ness on our results, we re-ran our analysis restricted to participants
without the ‘cannot/will not answer’ option on the ACE-IQ. Third,
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we replaced ‘cannot/will not answer’ with single imputation using
PMM (with default d=5 and 20 iterations)."® Fourth, as divorce
is frequently occurring in Nordic societies and might not necessarily
represent a severe ACE, we performed all analyses excluding this
variable as an ACE. Fifth, as women with schizophrenia or
bipolar disorder were younger and since recall bias might increase
with age, we performed the analyses stratified by age.

Results

Characteristics of the study population

Compared with the reference group, women reporting a diagnosis
of severe mental disorder were younger, more often single/
widowed, less educated, more often smokers and had lower
income, higher BMI, greater severity of depressive, anxiety and
sleeping symptoms, and had lower coping ability (Table 1I).
Similar findings were noted for schizophrenia and bipolar disorder
separately (Supplementary Table 1 available at https:/doi.org/10.
1192/bjp.2023.128).

Associations of ACEs and childhood deprivation with
severe mental disorders

Compared with the reference group, women with a history of severe
mental disorders had higher ACE scores (mean 4.57, s.d. = 2.82,
v. mean 2.51, s.d. = 2.34), reported ACEs more frequently (48%
reported >5 ACEs v. 19%) and experienced more childhood depriv-
ation (27% v. 13%). ACEs and childhood deprivation were asso-
ciated with higher PRs for having a severe mental disorder
(Supplementary Table 2). Higher number of ACEs was associated
with increasing PRs for having a severe mental disorder (fully
adjusted PR =1.23 per ACE; 95% CI 1.20-1.27) showing a dose-
response association. Specifically, women who experienced 3-4
ACEs and >5 ACEs had a PR of 1.81 (95% CI 1.44-2.27) and 3.54
(95% CI2.92-4.28), respectively (Supplementary Table 2). The
result pattern was largely similar for schizophrenia or bipolar dis-
order separately (Supplementary Table 2), when stratifying for
median age (Supplementary Table 3), when excluding parental
divorce as an ACE (Supplementary Table 4), and when restricting
this to ‘complete cases’ (Supplementary Table 5), although the
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Table 1 Characteristics of study population

No severe mental ~ Severe mental
Characteristic disorder group disorder group Overall
N 28833 534 29367
Age®, years: mean 43.7 (13.7) 40.1 (12.9) 437 (13.7)
(s.d)
Age? group, years: n (%)
18-29 5649 (19.6) 140 (26.2) 5789 (19.7)
30-39 5895 (20.4) 138 (25.8) 6033 (20.5)
40-49 6371 (22.1) 111 (20.8) 6482 (22.1)
50-59 6532 (22.7) 97 (18.2) 6629 (22.6)
60-69 4386 (15.2) 48 (9.0) 4434 (15.1)
Civil status,® n (%)
Married or in a 21814 (75.7) 328 (61.4) 22142 (75.4)
relationship
Single or 6869 (23.8) 200 (37.5) 7069 (24.1)
widowed
Missing data 150 (0.5) 6(1.1) 156 (0.5)
Highest education,® n (%)
Primary 4189 (14.5) 125 (23.4) 4314 (14.7)
Secondary 8945 (31.0) 197 (36.9) 9142 (31.1)
TertiaryA 9115 (31.6) 145 (27.2) 9260 (31.5)
TertiaryB 6469 (22.4) 62 (11.6) 6531 (22.2)
Missing data 115 (0.4) 5(0.9) 120 (0.4)
Current personal monthly income,®® n (%)
Low 8532 (29.6) 287 (53.7) 8819 (30.0)
Moderate 15279 (53.0) 209 (39.1) 15488 (52.7)
High 3871 (13.4) 18 (3.4) 3889 (13.2)
Missing data 1151 (4.0 20 (3.7) 1171 (4.0)
BMILZC n (%)
Underweight 267 (0.9) 1222 279 (1.0)
Normal 9448 (32.8) 119 (22.3) 9567 (32.6)
Overweight 8505 (29.5) 170 (31.8) 8675 (29.5)
Obesity 8002 (27.8) 221 (41.4) 8223 (28.0)
unknown 2611 (9.1) 1222 2623 (8.9)
Smoking status,® n (%)
Never 12612 (43.7) 148 (27.7) 12760 (43.5)
Previous 9627 (33.4) 200 (37.5) 9827 (33.5)
Current 3968 (13.8) 182 (34.1) 4150 (14.1)
Unknown 2626 (9.1) 4(0.7) 2630 (9.0)
CD-RISC-10, mean 27.4 (7.46) 20.6 (8.72) 27.30 (7.54)
(s.d)2d
GAD-7, mean 6.36 (4.89) 11.1(5.78) 6.45 (4.95)
(s.d.?€
PHQ-9, mean 7.38 (5.92) 14.3 (7.09) 7.52 (6.02)
(s.d)?f
PSQI, mean (s.d.)*# 7.59 (4.00) 10.7 (4.23) 7.64 (4.03)
BMI, Body Mass Index; CD-RISC-10, 10-item version of the Connor-Davidson Resilience
scale; GAD-7: 7-item Generalized Anxiety Disorder; PHQ-9, 9-item Patient Health
Questionnaire; PSQI, Pittsburgh Sleep Quality Index.
a. P<0.001, i.e., the women with versus without a severe mental disorder differed sig-
nificantly on all covariates.
b. Low: <US$2527/month; medium: US$2528 to US$5897/month; high: US$5898/month.
¢. Underweight: BMI < 18.5; normal weight: BMI 18.5-24.9; overweight: BMI 25.0-29.9;
obesity: BMI > 30.0.
d. Coping ability was assessed with the 10-item version of the CD-RISC-10.
e. Past 2-week anxiety symptoms were assessed with the 7-item GAD-7.
f. Past 2-week depressive symptoms were assessed with the 9-item PHQ-9.
g. Past month sleep disturbances were assessed with the 19-items PSQI.

95% ClIs were wide in the latter analyses, potentially owing to the
small sample size. PMM analyses to assess the impact of missing
data showed similar results (Supplementary Table 6).

The 13 specific types of ACEs were weakly to moderately corre-
lated with each other (ranging from 0.05 to 0.51) with emotional
abuse having the strongest correlation with other ACEs
(Supplementary Fig. 1). Regarding the specific ACEs, all ACEs cor-
related with higher PRs for history of severe mental disorders when
not including mutual adjustment for other ACEs, with the PRs dif-
fering between the specific ACEs (Fig. 2). When including mutual
adjustment for all other ACEs, the following ACEs were associated
with higher PRs for having a severe mental disorder: emotional
abuse (PR=1.51, 95% CI=1.21-1.88), sexual abuse (PR =1.67,
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95% CI = 1.38-2.03), mental illness of a household member (PR =
1.90, 95% CI =1.56-2.31), emotional neglect (PR =1.32, 95% CI
=1.07-1.64), bullying (PR = 1.43, 95% CI = 1.20-1.71) and collect-
ive violence (PR=1.62, 95% CI=1.11-2.36). Similar findings
were noted for schizophrenia and bipolar disorder separately,
whereas the association with emotional and sexual abuse was
more pronounced in schizophrenia than in bipolar disorder
(Supplementary Table 7).

Association between ACEs and current
symptomatology

When specifically studying women with a severe mental disorder,
we found that ACEs were associated with a greater current
symptom burden of depression and anxiety including poorer sleep-
ing quality, whereas childhood deprivation was associated with
greater symptom burden of depression and anxiety (Table 2). We
observed similar patterns for specific types of ACEs
(Supplementary Table 8). The severity of depression, anxiety and
sleep disturbances increased (indicated by higher P-values) and
coping ability decreased (indicated by a lower P-value) among
women with a severe mental disorder and higher number of
ACEs. Compared with women with 0-2 ACEs, women who
reported >5 ACEs were more likely to have symptoms of anxiety
(PR=1.29, 95% CI1.08-1.55), depression (PR=1.27, 95% CI
1.18-1.36) and sleep disturbances (PR=1.10, 95% CI1.00-1.21,
Supplementary Table 9).

Discussion

Main findings

Based on the large and nationwide representative sample of
Icelandic women, the present study comprehensively demonstrates
a dose-response association between ACEs and severe mental dis-
orders. Of 13 studied ACEs, we found seven to be associated with
schizophrenia or bipolar disorder, the strongest associations were
with mental illness of a household member and emotional and
sexual abuse, but also emotional neglect, bullying and collective vio-
lence. Finally, and with important implications for clinical manage-
ment, we found that among women with schizophrenia or bipolar
disorder, the presence of ACEs was strongly associated with worse
psychological functioning.

Comparison with findings from previous studies

Previous research on ACEs has primarily focused on ACE:s as a risk
factor for developing mental disorders and hence representing a
potential target for prevention.® The detailed assessment of specific
ACE:s in the present study indicates a pattern of some specific ACEs
being more strongly associated with severe mental disorders than
others, as well as potentially different roles of some specific ACEs
for different mental disorders. In line with our findings, a recent
umbrella review® found that childhood sexual abuse was particularly
strongly correlated with risk of developing depression, although
such a fine-grained evaluation on the potential role of other ACEs
was not possible because of missing data on specific ACEs in indi-
vidual mental disorders.”®” Another recent study suggested poten-
tial differences between specific ACEs and the risk for specific
mental disorders.® The present findings suggest that sexual but
also emotional abuse is associated with a higher prevalence of
both schizophrenia and bipolar disorder. Severe physical abuse
has also been linked to subsequent risk of a mental disorder.*®
Although we cannot draw firm conclusions because of low statistical
power in the analyses of specific types of ACEs, it seems that there
exist important differences between specific ACEs and their
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Type of ACES Women Case, n (%) PR(95% CI)2 PR (95% CI)P
Abuse
Physical abuse m PR (95% CI)@ = PR (95% CI)°
No 27754 452(1.63) Ref Ref |
Yes 1613 82 (5.08) 2.32(1.87-2.87) 0.99 (0.77-1.27) |
Emotional abuse
No 24614 315(1.28) Ref Ref
Yes 4753 219 (4.61) 2.69 (2.30-3.15) 1.51(1.21-1.88)
Sexual abuse
No 20056 239 (1.19) Ref Ref
Yes 9311 295 (3.17) 2.24 (1.87-2.68) 1.67 (1.38-2.03)
Household dysfunction
Substance abuse
No 19222 282 (1.47) Ref Ref
Yes 10145 252(2.48)  1.44(1.22-171) 0.90(0.75-1.10) T
Incarcerated houssehold member
No 27686 473 (1.71) Ref Ref
Yes 1681 61 (3.63) 1.56 (1.19-2.03) 0.97 (0.72-1.29)
Mental illness
No 19875 205 (1.03) Ref Ref
Yes 9492 329 (347)  2.63(2.19-3.15) 1.90(1.56-2.31) 0
Family violence
No 21754 285 (1.31) Ref Ref
Yes 7613 249 (3.27) 2.08 (1.78-2.42) 1.04 (0.85-1.28)
Parental separation/divorce
No 17549 274 (1.56) Ref Ref
Yes 11818 260 (2.20) 1.19 (1.01-1.41)  0.84 (0.71-1.00) -
Neglect
Emotional neglect
No 19848 234 (1.18) Ref Ref
Yes 9519 300 (3.15) 2.16 (1.80-2.59) 1.32(1.07-1.64)
Physical neglect
No 26851 423 (1.58) Ref Ref
Yes 2516 111 (4.47) 2.15(1.76-2.62) 1.23(0.99-1.53)
Violence
Bullying
No 24371 333(1.37) Ref Ref
Yes 4996 201 (4.02) 2.00(1.69-2.37) 1.43(1.20-1.71)
Community violence
No 28208 476 (1.69) Ref Ref
Yes 1159 58 (5.00) 2.22(1.70-2.90) 1.23(0.93-1.63)
Collective violence
No 29032 509 (1.75) Ref Ref
Yes 335 25 (7.46) 2.66(1.82-3.91) 1.62(1.11-2.36) | | | |
0.25 1 15 2 25 3

Fig. 2 Associations between the types of adverse childhood experience (ACEs) and the prevalence of severe mental disorder. ‘case’ refers to

women with a severe mental disorder. 2Adjusted for age, highest education, civil status, current personal monthly income, smoking status and
body mass index. PAdditionally adjusted for other types of ACEs. PR = prevalence ratio.

associations with severe mental disorders that need to be considered
in the context of prevention of these disorders. Furthermore, bully-
ing and collective violence represent ACEs that can be targeted pre-
ventively, with bullying particularly representing a frequently
occurring traumatic experience that seems highly relevant to
target by preventive approaches. In addition, mental illness of a
family member was considerably more frequent among women
with schizophrenia but also bipolar disorder compared with the ref-
erence group. Although genetic factors may play a role, the negative
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impact of growing up with family members with severe mental dis-
orders is well described** and the present results further emphasise
the importance of supporting children of individuals with severe
mental disorders with the aim of preventing the development of
mental disorders.”**®

Importantly, our study adds new knowledge on the role of ACEs
for general psychological functioning among individuals with severe
mental disorders. Our findings indicate a strong negative impact on
a large variety of mental health symptoms affecting the everyday
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Table2 Linear regression to assess the association between adverse childhood experiences (ACEs) and psychological functioning among women with a

severe mental disorder (n =534)

Anxiety,? Depression,” Sleep,© Ccoping ability,4

Characteristic Women B (95% CI)® B (95% CI)°® B (95% CI)° B (95% CI)°
Number of ACEs

0-2 ACEs 155 Reference Reference Reference Reference

3-4 ACEs 122 0.61(-0.34 t0 1.57) 0.51 (-0.83 t0 1.84) —0.06 (-0.81 to 0.69) —0.37 (-2.75 t0 2.01)

>5 ACEs 257 2.04 (0.99 to 3.09) 2.79 (1.19 to 4.38) 0.83 (0.07 to 1.59) —-1.04 (-3.80 to 1.73)
Childhood deprivation

No 392 Reference Reference Reference Reference

Yes 142 0.63 (0.45 to 0.80) 1.63 (0.63 t0 2.64) 0.23 (-0.21 t0 0.66) -0.76 (=1.71 t0 0.19)
BMI, body mass index.
a. Anxiety symptoms were assessed with the 7-item Generalized Anxiety Disorder (GAD-7), with higher scores indicating greater symptom severity.
b. Depressive symptoms were assessed with the 9-item Patient Health Questionnaire (PHQ)-9, with higher scores indicating greater symptom severity.
c. Sleep disruptions were assessed with the 19-items Pittsburgh Sleep Quality Index (PSQ), with higher scores indicating greater symptom severity.
d. Coping ability was assessed with the 10-item Connor-Davidson Resilience scale (CD-RISC-10), with lower scores indicating worse resilience.
e. Adjusted for age, highest education, civil status, current personal monthly income, smoking status and BMI.

functioning of these individuals, thus extending previous studies
indicating that ACEs are associated with a worse clinical
course.>'? Hence, ACEs should represent an important treatment
focus among individuals with schizophrenia or bipolar disorder, for
example, via trauma-focused psychological interventions such as
trauma-based psychotherapy, because of their detrimental effect
on psychological functioning.

Potential explanations for the observed associations include
psychological and biological models with these potentially being
intercorrelated. The psychological stress of ACEs can persist into
adulthood, thereby affecting adult mental health.”® Studies have
shown that childhood adversities invoke stress-induced neurodeve-
lopmental changes,* such as hypothalamic—pituitary axis dysregu-
lation and chronically elevated stress hormone levels causing
structural brain changes, which can increase the risk for psycho-
pathology. Furthermore, ACEs lead to aberrant DNA methylation
and thus important epigenetic modifications, with these environ-
mental imprints on the human epigenome persisting into adult-
hood.*” It is plausible that these mechanisms affect the individual
during the entire life course and hence have a negative impact on
psychological symptoms beyond representing a risk factor for devel-
oping a mental disorder.

Strengths and limitations

The strengths of the present study include the detailed assessment of
a wide range of ACEs and childhood deprivation with detailed
information on several important covariates, and the large and rep-
resentative study population that was specifically designed to study
the association between life course trauma and subsequent mental
health in women.

Our study has to be interpreted in the light of potential limita-
tions. First, our study is cross-sectional, thus it is not possible to
draw any conclusions on the directionality of the observed associa-
tions. Second, women reported on lifetime diagnoses of schizophre-
nia or bipolar disorder and were not interviewed with a clinical
diagnostic interview for participation in the present study. In add-
ition, we had no information on the onset of symptoms or the
date of the diagnoses. Nevertheless, schizophrenia and bipolar dis-
order represent severe mental disorders with good validity of self-
reported diagnoses'® and with these disorders having a lifelong
impact on affected individuals. Third, we had no information on
the diagnostic symptoms for schizophrenia and bipolar disorder
(i.e. psychotic or manic) nor on the severity of the disorder or psy-
chopharmacological treatment. Fourth, all variables represent self-
reported measures, and although this is a well-established approach
for assessing ACEs, we cannot exclude the possibility that diagnoses
of severe mental disorders or current mental health symptoms affect

https://doi.org/10.1192/bjp.2023.128 Published online by Cambridge University Press

retrospective reports of ACEs. Fifth, the present study only included
women. Sixth, the relatively higher rate of bipolar disorder (1.6%)
than schizophrenia (0.4%) may be because individuals with schizo-
phrenia often experience a chronic course, which may have resulted
in some women with schizophrenia not participating in this study.

Implications

The findings of the present study strengthen and extend previous
findings on the detrimental impact of ACEs in women diagnosed
with schizophrenia or bipolar disorder. Specific ACEs, including
mental illness of a household member and sexual and psychological
abuse, are strongly associated with these severe disorders, indicating
the importance of considering specific ACEs in preventive
approaches. Furthermore, ACEs and childhood deprivation were
associated with worse psychological functioning among women
with severe mental disorders. Our findings therefore strongly
suggest that identifying a history of ACEs is important in the assess-
ment and subsequent treatment of women with schizophrenia and
bipolar disorder.

Ole Kdhler-Forsberg (), Psychosis Research Unit, Aarhus University Hospital —
Psychiatry, Denmark; and Department of Clinical Medicine, Aarhus University, Denmark;
Fenfen Ge, Centre of Public Health Sciences, Faculty of Medicine, University of Iceland,
Iceland; Arna Hauksdoéttir, Centre of Public Health Sciences, Faculty of Medicine,
University of Iceland, Iceland; Edda Bjork Thordardottir, Centre of Public Health
Sciences, Faculty of Medicine, University of Iceland, Iceland; and Mental Health Services,
Landspitali, The National University Hospital of Iceland, Iceland;

Kristjana Asbjornsdattir, Centre of Public Health Sciences, Faculty of Medicine,
University of Iceland, Iceland; Harpa Runarsdottir, Centre of Public Health Sciences,
Faculty of Medicine, University of Iceland, Iceland; Gunnar Tomasson, Centre of Public
Health Sciences, Faculty of Medicine, University of Iceland, Iceland;

Johanna Jakobsdottir, Centre of Public Health Sciences, Faculty of Medicine,
University of Iceland, Iceland; Berglind Gudmundsdottir, Faculty of Medicine,
University of Iceland, Iceland; and Mental Health Services, Landspitali, The National
University Hospital of Iceland, Iceland; Andri Steinp6r Bjérnsson, Faculty of
Psychology, University of Iceland, Iceland; Engilbert Sigurdsson, Faculty of Medicine,
University of Iceland, Iceland; Thor Aspelund, Centre of Public Health Sciences, Faculty
of Medicine, University of Iceland, Iceland; Unnur A. Valdimarsdottir, Centre of Public
Health Sciences, Faculty of Medicine, University of Iceland, Iceland; Unit of Integrative
Epidemiology, Institute of Environmental Medicine, Karolinska Institute, Sweden; and
Harvard T.H. Chan School of Public Health, USA

Correspondence: Ole Kdhler-Forsberg. Email: olekoehler@clin.au.dk

First received 6 May 2023, final revision 7 Jul 2023, accepted 30 Aug 2023

Supplementary material

Supplementary material is available online at https:/doi.org/10.1192/bjp.2023.128

Data availability

The data used in this study are compiled from the Stress-And-Gene-Analysis (SAGA) cohort. We
cannot make the data publicly available because of Icelandic laws regarding data protection
and the approval for the current study granted by the National Bioethics Committee (NBC) of

11


https://orcid.org/0000-0001-5121-1287
mailto:olekoehler@clin.au.dk
https://doi.org/10.1192/bjp.2023.128
https://doi.org/10.1192/bjp.2023.128
https://doi.org/10.1192/bjp.2023.128

Kohler-Forsberg et al

12

Iceland. The SAGA cohort contains sensitive data and all use of data are restricted to scientific
purposes only subjected to approval of the NBC (email: vsn@vsn.is). Interested researchers can
obtain access to deidentified data by submitting a proposal to the SAGA cohort data manage-
ment board (email: afallasaga@hi.is) which assists with submitting an amendment to the NBC.

Author contributions

OK.-F., F.G., TA, UAV. planned the study. F.G. conducted the statistical analyses and had
access to all data. All authors contributed to the interpretation of the findings. O.K.-F. wrote
the first draft of the manuscript, which was critically revised by all authors. All authors agreed
on the final version and to submit the present manuscript.

Funding
This work was supported by the European Research Council (Consolidator grant; U.A\V., grant
number 726413), and the Icelandic Center for Research (Grant of excellence; U.A.V., grant num-

ber 163362-051). The funders had no role in study design, data collection and interpretation, or
the decision to submit the work for publication.

Declaration of interest

O.K.-F. reports honoraria for lectures for Lundbeck Pharma A/S and consultant work for WCG
Clinical, all unrelated to the present work. The other authors declare no conflicts of interest.

References

-

Kahn RS, Sommer IE, Murray RM, Meyer-Lindenberg A, Weinberger DR, Cannon
TD, et al. Schizophrenia. Nat Rev Dis Primers 2015; 1: 15067.

Stanton KJ, Denietolis B, Goodwin BJ, Dvir Y. Childhood trauma and psychosis:
an updated review. Child Adolesc Psychiatr Clin N Am 2020; 29: 115-29.

Prokopez CR, Vallejos M, Farinola R, Alberio G, Caporusso GB, Cozzarin LG,
et al. The history of multiple adverse childhood experiences in patients with
schizophrenia is associated with more severe symptomatology and suicidal
behavior with gender-specific characteristics. Psychiatry Res 2020; 293:
113411.

Carbone EA, Pugliese V, Bruni A, Aloi M, Calabro G, Jaén-Moreno MJ, et al.
Adverse childhood experiences and clinical severity in bipolar disorder and
schizophrenia: a transdiagnostic two-step cluster analysis. J Affect Disord
2019, 259: 104-11.

Debost JC, Larsen JT, Munk-Olsen T, Mortensen PB, Agerbo E, Petersen LV.
Childhood infections and schizophrenia: the impact of parental SES and mental
illness, and childhood adversities. Brain Behav Immun 2019; 81: 341-7.

Dragioti E, Radua J, Solmi M, Arango C, Oliver D, Cortese S, et al. Global
population attributable fraction of potentially modifiable risk factors for mental
disorders: a meta-umbrella systematic review. Mol Psychiatry 2022; 27
3510-19.

McKay MT, Cannon M, Chambers D, Conroy RM, Coughlan H, Dodd P, et al.
Childhood trauma and adult mental disorder: a systematic review and meta-
analysis of longitudinal cohort studies. Acta Psychiatr Scand 2021; 143:
189-205.

Salokangas RKR, Schultze-Lutter F, Schmidt SJ, Pesonen H, Luutonen S,
Patterson P, et al. Childhood physical abuse and emotional neglect are
specifically associated with adult mental disorders. J Ment Health 2020; 29:
376-84.

Varese F, Smeets F, Drukker M, Lieverse R, Lataster T, Viechtbauer W, et al.
Childhood adversities increase the risk of psychosis: a meta-analysis of

N

w

=Y

(3]

o

~N

o

o

https://doi.org/10.1192/bjp.2023.128 Published online by Cambridge University Press

10

1
12

13

14

15

16

17

18

19

2

o

21

22

2

w

2

Yy

25

26

2

N

patient-control, prospective- and cross-sectional cohort studies. Schizophr
Bull 2012; 38: 661-71.

Leverich GS, McElroy SL, Suppes T, Keck PE Jr., Denicoff KD, Nolen WA, et al.
Early physical and sexual abuse associated with an adverse course of bipolar
illness. Biol Psychiatry 2002; 51: 288-97.

Valdimarsdottir UA, Hauksdottir A. SAGA-Cohort (https:/afallasaga.is/english/).

Danielsdéttir HB, Aspelund T, Thordardottir EB, Fall K, Fang F, Tdmasson G,
et al. Adverse childhood experiences and resilience among adult women: a
population-based study. Elife 2022; 11: €71770.

Yang Q, pérdardéttir EB, Hauksdottir A, Aspelund T, Jakobsdottir J,
Halldorsdottir T, et al. Association between adverse childhood experiences
and premenstrual disorders: a cross-sectional analysis of 11,973 women. BMC
Med 2022; 20: 60.

Supina AL, Patten SB. Self-reported diagnoses of schizophrenia and psychotic
disorders may be valuable for monitoring and surveillance. Can J Psychiatry
2006, 51: 256-9.

World Health Organization. Adverse Childhood Experiences International
Questionnaire (ACE-1Q). WHO, 2021 (https://www.who.int/publications/m/
item/adversechildhood-experiences-international-questionnaire-(ace-iq)).

Kroenke K, Spitzer RL, Williams JB. The PHQ-9: validity of a brief depression
severity measure. J Gen Intern Med 2001; 16: 606-13.

Spitzer RL, Kroenke K, Williams JB, Léwe B. A brief measure for assessing
generalized anxiety disorder: the GAD-7. Arch Intern Med 2006; 166: 1092-7.

Buysse DJ, Reynolds CF 3rd, Monk TH, Berman SR, Kupfer DJ. The Pittsburgh
sleep quality Index: a new instrument for psychiatric practice and research.
Psychiatry Res 1989; 28: 193-213.

van Buuren S. Flexible Imputation of Missing Data. CRC/Chapman and Hall,
2018.

Campbell-Sills L, Stein MB. Psychometric analysis and refinement of the
Connor-Davidson Resilience scale (CD-RISC): validation of a 10-item measure
of resilience. J Trauma Stress 2007; 20: 1019-28.

Chen W, Qian L, Shi J, Franklin M. Comparing performance between log-bino-
mial and robust poisson regression models for estimating risk ratios under
model misspecification. BMC Med Res Methodol 2018; 18: 63.

Yang Q, Thornorethardottir EB, Hauksdottir A, Aspelund T, Jakobsdottir J,
Halldorsdottir T, et al. Association between adverse childhood experiences
and premenstrual disorders: a cross-sectional analysis of 11,973 women. BMC
Med 2022; 20: 60.

Fisher HL, Jones PB, Fearon P, Craig TK, Dazzan P, Morgan K, et al. The varying
impact of type, timing and frequency of exposure to childhood adversity on its
association with adult psychotic disorder. Psychol Med 2010; 40: 1967-78.

Gregersen M, Sendergaard A, Brandt JM, Ellersgaard D, Rohd SB, Hjorthgj C,
et al. Mental disorders in preadolescent children at familial high-risk of
schizophrenia or bipolar disorder - a four-year follow-up study: The Danish
High Risk and Resilience Study, VIA 11. J Child Psychol Psychiatry 2022; 63:
1046-56.

Uher R, Cumby J, MacKenzie LE, Morash-Conway J, Glover JM, Aylott A, etal. A
familial risk enriched cohort as a platform for testing early interventions to
prevent severe mental illness. BMC Psychiatry 2014; 14: 344.

Heim C, Newport DJ, Heit S, Graham YP, Wilcox M, Bonsall R, et al. Pituitary-
adrenal and autonomic responses to stress in women after sexual and physical
abuse in childhood. JAMA 2000; 284: 592-7.

Houtepen LC, Hardy R, Maddock J, Kuh D, Anderson EL, Relton CL, et al.
Childhood adversity and DNA methylation in two population-based cohorts.

Trans! Psychiatry 2018; 8: 266.
EXTRA
OPEN
CONTENT
@ ONEINE @ Access @


mailto:vsn@vsn.is
mailto:afallasaga@hi.is
https://afallasaga.is/english/
https://afallasaga.is/english/
https://www.who.int/publications/m/item/adversechildhood-experiences-international-questionnaire-(ace-iq)
https://www.who.int/publications/m/item/adversechildhood-experiences-international-questionnaire-(ace-iq)
https://www.who.int/publications/m/item/adversechildhood-experiences-international-questionnaire-(ace-iq)
https://doi.org/10.1192/bjp.2023.128

	Adverse childhood experiences and psychological functioning among women with schizophrenia or bipolar disorder: population-based study
	Outline placeholder
	Background
	Aims

	Method
	Stress-And-Gene-Analysis cohort about Icelandic women
	Information on schizophrenia and bipolar disorder diagnoses
	Measurement of ACEs and childhood deprivation
	Measurements of psychological functioning
	Covariates
	Statistical analysis

	Results
	Characteristics of the study population
	Associations of ACEs and childhood deprivation with severe mental disorders
	Association between ACEs and current symptomatology

	Discussion
	Main findings
	Comparison with findings from previous studies
	Strengths and limitations
	Implications

	Supplementary material
	Data availability
	Author contributions
	Funding
	Declaration of interest
	References


