








the inclusion criteria. Seven were co-
hort studies and 2 were twin studies.
One cohort was from the United
States,®0 1 was from Canada,’' 1 was
from New Zealand;32 4 were from
Australia?933 including the 2 twin
studies,?*35 1 was from Switzerland,3¢
and 1 was from the Netherlands.3”
Three of the studies provided 3 esti-
mates for women, 2 studies provided
2 estimates for men, and 6 studies
provided 12 relevant estimates for
samples with both male and female
samples combined. There was no sug-
gestion of publication bias (Appendix 2).

Quality of Cohort Studies

Sample sizes ranged from 102 to 4848
participants, plus the 12810754 par-
ticipant study from Australia.?® All of the
studies followed participants pro-
spectively, except for the large record
linkage study from Australia.2® Follow-
up times ranged from 3 to 44 years,
median 18 years (interquartile range:
1025 years). The studies had between
3 and 5 waves of data collection. Attri-
tion rates ranged from 5% to 46.5% over
the period of data collection, median
31.5% (interquartile range: 21%—44%).

The 2 Australian cohort studies?933 that
included completed suicide as an out-
come both used coroner records to
verify deaths; the remainder of the
studies used suicide attempts as an
outcome. One study used scales to
measure a range of suicidal behaviors
(Suicidal Intent Scale?'), the remainder
used a single question,3257 a record,?
or did not describe the specific ques-
tions used.30:3336 Al studies measured
suicide attempts as a binary variable;
some studies also included measures
of repeat attempts3® or attempts over
specific age intervals.3'32 Only 1 study
assessed suicide attempts starting in
childhood33; the remainder first asked
participants at ages 18 or older.

The large record linkage study?® re-
lied exclusively on hospital or service
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records to code sexual abuse cases;
the Plunkett et al®¥ study recruited
cases from a hospital unit for the
treatment of CSA but also employed
a self-report questionnaire. The re-
maining 5 studies used self-reported
measures to assess GSA experience.
Fergusson et al®2 employed a compre-
hensive measure based on a range of
specific acts ranging from exposure to
unwanted penetration; Brezo et al3!
used the “childhood sexual abuse
scale,” which is based on measures of
experiencing specific acts of fondling
and vaginal, anal, or oral intercourse;
the other 3 studies employed a single
question or set of several questions
asking about unwanted or forced sex-
ual contact or touching.303837 Studies
used different periods of assessment
for CSA exposure; 1 study included
abuse to age 15,35 2 studies to age 16,3237
3 to age 18503134 1 did not define
childhood,3¢ and 1 did not specify.2 Two
studies revealed restricting their defi-
nition of perpetrator to include “older
perpetrators” only3934; the remainder
did not restrict the perpetrator or did
not report doing so.

Three studies provided unadjusted
estimates, 293336 and Brezo et al’' ad-
justed for disruptive behavior only. The
other 3 studies controlled for a range
of factors, including mental health dif-
ficulties or comorbidities,3” or for
arange of parental variables indicative
of an unsupportive early home envi-
ronment and later adjustment difficul-
ties (low attachment, low maternal
self-esteem, low parental involvement,
parental drug use, and so on).3032

Only 2 studies®'37 attempted to fully
address baseline levels of suicidal be-
havior, to ensure that participants with
incident suicide attempts did not have
a history of suicidal behavior. Brezo
et al®' report separate estimates for
association of CSA (defined in their
sample as occurring before age 18)
with “late onset suicidal behavior”

(after age 18), and find statistically
significant, positive associations be-
tween CSA and attempts for both young
women and men. Enns et al¥” specifi-
cally excluded participants with sui-
cidal attempts or ideation at baselineg;
however, because of the time period
of CSA measurement specified, the
authors note that this drastically re-
duced their sample size and that they
likely excluded a large number of par-
ticipants who had still experienced CSA
preceding an earlier suicide attempt.
They note that 35% of their sample was
excluded, and after redoing analysis
posthoc to include these participants,
there was a statistically significant
positive association between CSA and
suicide attempts (however, in the new
analysis, it may be that some CSAs
occurred after suicide attempts).
Fergusson et al32 use incident attempts
over specific age intervals after CSA
would have occurred, but they do not
report controlling for baseline levels of
suicidal ideation or behaviors or ex-
cluding those with previous suicide
attempts. Brown et al®0 also do not
control for baseline levels of suicidal
behaviors or exclude those with pre-
vious suicide attempts.

Summary Estimates From
Longitudinal Data

The overall pooled estimate for all
studies was OR = 2.43 (95% confidence
interval [CI]: 1.94-3.05; Fig 2). There
was high heterogeneity, I = 87.5%, P <
.0001. Estimates for men, women, and
both genders combined were not sig-
nificantly different. Removing Cutajar,2®
the large registry study that had com-
pleted suicides as an outcome, did not
substantially alter heterogeneity esti-
mates (after removal, I? = 67.9%, P =
.005). Despite heterogeneity around the
value of association, all estimates were
in the direction of increased risk of
suicide outcomes except one,3” which
likely overadjusted for baseline sui-
cidal behavior.3”
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Follow-up
time, %
Author years OR (95% Cl) Weight
]
Both genders :
Enns et al®’ 3 L 0.32 (0.03-3.01) 0.97
Plunkett et a3 9 —— 1.30 (0.50-3.32) 5.73
Fergussonetal®® 25 —— 1.63 (1.23-2.14) 67.00
Brown et al*° 17 —_— 5.71 (1.94-16.74) 4.42
]
Ernst et al*® 10 ; 12.19 (2.36-65.19) 1.87
Subtotal (I? = 68.2%, P = .013) ! 1.77 (1.37-2.28) 79.99
1
]
Female :
Brezo et al®' 18 —_— 2.60 (1.20-5.60) 8.66
1
Cutajar et al®® 44 ! ———> 40.48 (14.76-88.97) 6.37
Subtotal (I? = 95.2%, P = .000) ! <> 8.32 (4.64-14.93) 15.03
1
]
Male |
1
Brezo et al®! 18 —— 8.20 (2.30-28.80) 3.22
Cutajar et al?® 44 . 14.24 (1.72-51.81) 1.77
Subtotal (2= 0.0%, P=.610) : - — 9.98 (3.62-27.52) 4.99
]
]
Heterogeneity between groups: P = .000 :
Overall (12 =87.5%, P =.000) Q 2.43 (1.94-3.05) 100.00
|
1
T T T T 1

FIGURE 2

Meta-analysis of association between CSA and suicides or suicide attempts in longitudinal studies.

Twin Studies

Two twin studies from different cohorts
of the Australian Twin Registry3435 met
the inclusion criteria. These studies
measured CSA and suicide attempts
retrospectively at the same wave of
data collection. One used 1 item to as-
sess GSA exposure3’; the other used
a measure of GSA that included items
based on specific acts.3* Both studies
revealed a positive association be-
tween GCSA exposure and suicide
attempts; however, both had relatively
small sample sizes, and only 1 reached
statistical significance. The pooled OR
for this association was 2.65 (95% Cl:
0.82-4.49, 1> = 0%, P = .867).

Population Attributable Risk

Assuming the relationship between CSA
and suicidal behavior is causal and
unconfounded, calculations suggest
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that between 20.1% and 22.3% of sui-
cidal behavior in women could be at-
tributed to CSA exposure (Table 2). In
men, between 9.6% and 10.8% of sui-
cidal behavior could be attributed to
CSA exposure.

DISCUSSION

Longitudinal studies reveal evidence of
an association between CSA exposure
and incident suicide attempts or com-
pleted suicides, but high levels of het-
erogeneity in the magnitude of the
association. Studies have not compre-
hensively controlled for key con-
founders, including baseline levels of
suicidal behavior, which means the
temporality of the association is not
well-established. However, a twin study
has revealed an association between
CSA and suicide attempts in CSA-
discordant twin pairs, providing

strong evidence for an effect of CSA
controlling for both genetic and early
family environmental factors. Too few
longitudinal studies examined effects
separately by sex to determine if the
odds of association differ.

Strengths and Limitations

We searched global literature in mul-
tiple languages, but due to the large
volume of search results generated,
we were unable to employ double-
screening of abstracts, and for our
update search, double data extraction.
We also did not contact study authors
for further information. Based on our
initial search experiences, we decided
to update the search in Medline be-
cause all initially relevant studies were
indexed there. The main limitations of
thisreview are relatedtothe limitations
of the included studies. The main
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TABLE 2 Population Attributable Risk

Higher RR Lower RR
PAR, % PAR, %
Women
CSA prevalence (19.7%)> 223 20.1
Men
CSA prevalence (7.9%)> 108 96

RR, relative risk. Prevalence estimates for CSA exposure before age 18 taken from a recent meta-analysis®; higher and lower RR
taken from pooled estimates for twin and longitudinal studies in this review. We did not use pooled estimates for men and women
as these were based on only 2 studies and were not statistically different from the overall estimate. Average prevalence in the
non-exposed groups was calculated based on data from studies reporting this.29.303335

dating violence, yet studies reveal that
who the perpetrator is affects the
subsequent likelihood of suicide
attempts.s!

Other mental disorders were not well
controlled for, yet a review of research
in family studies indicates important
associations with suicidal behavior.40
Relationships between CSA, suicide
attempts, and other mental disorders
are likely to be complex, and CSA ex-
posure could give rise to multiple dis-
orders, which could be on the causal
pathway between CSA exposure and
suicide attempts. Conversely, other
mental disorders could arise from
causes unrelated to CSA, which would
make it important to adjust for them in
analyses. Only 2 studies in this review
revealed exploring the effects of
adjusting for any other psychiatric
comorbidities,3"$7 and none for major
depression. Approximately two-thirds
of patients with suicide attempts have
received a diagnosis of major de-
pressive disorder (MDD) at the time of
the attempt*" and MDD onset in 1
representative cohort study peaks in
adolescence between age 15 and 18,42
making this an important variable to
explore. However, some research also
indicates that depression may be less
important in the etiology of early sui-
cide attempts. “Impulsivity, aggression,
and novelty seeking” phenotypes are
related to earlier completed suicide
attempts; conversely, “neuroticism,”
which is associated with depression
and anxiety, is thought to be a more
important explanatory factor in com-
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pleted suicides for persons of older
ages. 4% In our review, Brezo et al3' did
control for disruptive behavior and still
found an independent effect of CSA
exposure on suicide attempts; Enns
et al’ controlled for psychiatric
comorbidities; however, other studies
did not.

Experiences of childhood trauma are
correlated. Children who experience
CSA are also more likely to report
physical abuse, neglect, and other
adversities such as having a par-
ent with a mental illness.45 Cross-
sectional®® and retrospective cohort
studies*s indicate a dose-response
relationship between the number of
childhood adversities experienced
and increased risk of adverse psy-
chosocial outcomes. In our review,
Fergusson et al32 adjusted for other
childhood trauma and found CSA
was an increased risk of suicide
attempts; Enns et al®” also adjusted
for “other adversities” but likely
overcontrolled for baseline suicidal
behaviors. Both of these estimates
were lower than most other studies
that did not adjust for other forms of
child adversity, but there were too
few studies to make a quantitative
assessment of this as a source of
heterogeneity. Experience of child-
hood trauma and CSA are also asso-
ciated with increased risk of adult
experiences of intimate partner vio-
lence and other forms of assault4;
however, these may be on the causal
pathway between CSA experience
and eventual suicide attempts. In our

REVIEW ARTICLE

review, no studies adjusted for adult
experiences of violence.

Considering family environment and
genetic factors, 1 twin study that met
the inclusion criteria provided strong
evidence from a cotwin analysis, ac-
counting for shared early family en-
vironment and genetic factors. Brown
et al,30 Fergusson et al32, and Nelson
et al3* did control for some early life
factors, but there was no clear dif-
ference in the magnitude of the as-
sociation.

Comparison With Other Studies

Our results are consistent with results
of other reviews, in that all revealed
evidence of an association between CSA
and increased risk of suicide attempts
or ideations.’®45 A more recent review
of cross-sectional data from student
samples that examined sex differences
in suicide attempts also revealed an
increased odds of suicide in both
young men and women who had expe-
rienced CSA.' In all cases, they found
that CSA was more common in female
populations within studies, but that the
odds of association between CSA ex-
perience and suicide attempts were
higher in male populations. We found
only 2 longitudinal studies that per-
formed analyses separately for male
and female samples: 1 study examining
suicide attempts as an outcome also
revealed a higher OR in males versus
females; the other record linkage study
revealed higher odds of completed
suicides in females versus males. Al-
though both analyses were subject to
various biases, it could be that the
gender differences observed in studies
of CSA and suicide attempts do not
generalize to the relationship between
GSA and completed suicides.

Those who complete suicide may differ
in important ways from those who at-
tempt. Only approximately one-third of
those who complete suicide have
a previous attempt recorded.*®¢ One
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study revealed those who completed
were more likely to have been intoxi-
cated with alcohol or drugs,*® and
others have revealed that certain af-
fective psychiatric comorbidities such
as anxiety disorders are more common
among those who attempt suicide
rather than those who completed sui-
cide.4” We had too few studies to make
an analysis stratified by completed
versus attempted suicides meaningful,
but further research may reveal that
exposure to CSA effect completed and
attempted suicides differently.

Implications for Prevention

Although it is clear that CSA is associ-
ated with suicide attempts and com-
pleted suicides, further research is
neededin several areas. One,thetype of
violence captured by most measures is
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APPENDIX 2
Publication bias: Gontour funnel plot, all included estimates. Note that studies are missing from the left side of the plot, but over both areas of high and low
statistical significance. This suggests that publication bias is not a likely cause of funnel plot asymmetry.
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