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Objective: Patients with bipolar disorders have a high risk of suicidal behavior. Childhood
maltreatment is a well-established risk factor for suicidal behavior. The objective of this study was
to examine the association between childhood-maltreatment subtypes and vulnerability to suicide
attempts in bipolar disorder using the Childhood Trauma Questionnaire (CTQ).
Methods: A literature review was performed using the MEDLINE, Embase, and PsycINFO databases.
Thirteen studies met the selection criteria. In the meta-analysis, the Childhood Trauma Questionnaire
(CTQ) was used to assess a wide range of childhood maltreatment subtypes, which were analyzed by
using a random-effects model to account for the likely variations of true effect sizes between the
included studies.
Results: In the systematic review, 13 studies met the selection criteria. The CTQ was selected for the
meta-analysis to increase the homogeneity of assessment and to encompass a wide range of
childhood-maltreatment subtypes. The data were analyzed using a random-effects model. Compared
to bipolar non-attempters, bipolar suicide attempters had experienced childhood maltreatment with a
significantly higher frequency and had higher total CTQ scores (Hedges’ g = -0.38, 95%CI -0.52 to
-0.24, z = -5.27, p o 0.001) and CTQ sub-scores (sexual abuse: g = -0.39, 95%CI -0.52 to -0.26, z =
-5.97; physical abuse: g = -0.26, 95%CI -0.39 to -0.13, z = -4.00; emotional abuse: g = -0.39, 95%CI
-0.65 to -0.13, z = -2.97; physical neglect: g = -0.18, 95%CI -0.31 to -0.05, z = -2.79; emotional neglect:
g = -0.27, 95%CI -0.43 to -0.11, z = -3.32).
Conclusions: Childhood maltreatment, as assessed by the CTQ, may contribute to an increased risk
of suicidal behavior among people with bipolar disorders. Recognizing maltreatment as an etiological
risk factor is a crucial step toward furthering science-based preventive psychiatry.
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Introduction

Bipolar disorder (BD) is strongly associated with the risk
of suicidal behavior (SB), and 10 to 15% of BD patients
eventually die by suicide.1 SB is complex and multifac-
torial, resulting from the interaction of environmental and
biological factors.2 Among short- and long-term environ-
mental risk factors for SB, childhood-maltreatment (CM)
plays an important role. World Health Organization data
show that 25% of all adults report having been physically
abused as children3 and this prevalence is as high as
57% among BD patients.4 In fact, CM has serious lifelong
effects on neurobiology (e.g., neuroinflammation) and is

strongly associated with unfavorable clinical course and
disease progression in BD.5,6

CM is generally defined by sustained or repeated expo-
sure to events that usually involve a betrayal of trust.7

Active examples of CM include childhood sexual and phy-
sical abuse, and various forms of emotional abuse. Pas-
sive examples include emotional and physical neglect.8 In
this regard, strong evidence suggests that different types
of adversity may contribute to SB in BD patients.5,6 The
impact depends on timing, type, and severity of expo-
sure,9 and has cumulative effects over time.10-12

Despite considerable interest in this subject, efforts to
better understand the interactions between CM and SB
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have been hampered by a lack of consensus regarding
the definition and measurement of CM. This heterogene-
ity decreases the internal and external validity of the
available evidence, thereby limiting its generalizability and
potential clinical applications. Indeed, prior research has
highlighted the need to examine the specific impact of
childhood trauma subtypes on severe BD outcomes.13

One potential solution to this problem is the systematic
use of a validated and reliable questionnaire to obtain data
that is replicable and generalizable across different con-
texts. Perhaps the most promising tool yet developed is
the Childhood Trauma Questionnaire (CTQ),14 which is the
most widely used quantitative measure of CM. The CTQ is
available in multiple languages,15 has been validated in
clinical and nonclinical settings,14 and possesses excellent
test-retest stability.14 For these reasons, the CTQ is cur-
rently the front-runner for assessing CM – though each
instrument has advantages and disadvantages, and newer
instruments are being developed.16

Furthermore, several studies (including meta-analysis)
have suggested a strong association between CM and
SB in BD.5,6,12,13,17-20 However, evidence is lacking on
the association between various subtypes of CM and
SB, particularly when more homogeneous concepts of
maltreatment are used (e.g., the CTQ). For instance,
although a meta-analysis by Agnew-Blais et al. addressed
subtypes of trauma and unfavorable clinical outcomes in
BD, they employed a broad approach to collect data on
childhood trauma, which was extracted from different
questionnaires across studies.5 Therefore, deeper knowl-
edge with a more narrow construct could guide future
studies on this topic, such as explorations of the specific
neurobiological consequences of childhood trauma on
adult brains.21

In this context, we hypothesize that BD patients who
attempted suicide have higher childhood trauma in diffe-
rential subtypes measured by CTQ than BD patients
without SB. We sought to conduct 1) a review of studies
on CM (physical and emotional negligence and physical,
emotional, and sexual abuse) using the CTQ and 2) a
meta-analysis aimed at clarifying the relationship between
the type of CM experienced based on a standardized and
uniform method, the CTQ, and vulnerability to SB in BD.

Methods

Literature search

A systematic literature search of MEDLINE, Embase, and
PsycINFO databases was performed for human studies
published until February 2019 in English or French. The
Medical Subject Heading (MeSH) term ‘‘suicide’’ was
combined with the MeSH terms ‘‘bipolar disorder,’’ and
‘‘child abuse (adult survivors of child abuse),’’ and with the
Title/Abstract (TIAB) terms ‘‘CTQ,’’ ‘‘child abuse,’’ ‘‘child
neglect,’’ ‘‘child maltreatment,’’ ‘‘childhood abuse,’’ ‘‘child-
hood maltreatment,’’ ‘‘sexual abuse,’’ ‘‘physical abuse,’’
‘‘emotional abuse,’’ and ‘‘family conflict.’’ An iterative pro-
cess was used to ensure that all relevant articles were
obtained. Bibliographical references of the selected papers
and existing reviews were manually searched to identify

additional potential studies. In cases of overlapping data-
sets, the most recently published studies were chosen.

Study selection

Abstract selection was based on the Strengthening the
Reporting of Observational studies in Epidemiology
(STROBE) checklist,22 which describes items that should
be included in reports of cohort studies. Abstracts identi-
fied through the literature search were independently
evaluated by two reviewers (DD and SR-D) and were
selected by consensus from all authors.

Studies that met the following inclusion criteria were
included in this systematic review: 1) original articles pub-
lished in an English or French language peer-reviewed
journal; 2) that included CM assessment with the CTQ; 3)
that included at least two groups of patients, of which at
least one had a history of suicide attempt and who 4) have
BD according to DSM criteria. A suicide attempt was
defined as any act carried out with a certain intent to die,
distinct from non-suicidal self-injury.23 As pointed out,
since the study of CM is highly affected by subjectivity
and heterogeneity across publications, a number of stud-
ies24-26 were excluded, despite their importance, due
to not using the CTQ. After analysis of the titles and
abstracts, the full articles were obtained for final review.
The study selection process is shown in Figure 1.

Of the 404 abstracts and records originally identified in
previous systematic reviews, 13 met the inclusion criteria
for this systematic review (Table 1). The quality of each
study was assessed independently by two reviewers (DD
and SRD) using the Crombie criteria adapted by Petticrew
et al.27

Although eligible and included in the systematic review
(Table 1), five studies were not included in the meta-
analysis because: 1) precise means and standard devia-
tions (SD) were not available in the paper35; 2) they did
not report CTQ scores for BD patients who attempted
suicide vs. those who did not, and they did not report CTQ
sub-scores29; 3) only the most recent study of Janiri
et al.28 was selected to prevent sample overlapping.34 Of
note, the second study performed a logistic regression to
explore the association between childhood maltreatment
and each BD severity indicator (i.e., unemployment, more
than five lifetime depressive episodes, more than five
lifetime manic episodes, history of psychotic symptoms,
one or more hospitalizations for BD, and suicide attempts).
Although requested, data could not be obtained directly
from Janiri et al. about either study. Finally, two studies that
used CTQ were excluded, one for not evaluating suicide
behavior45 and the other for not addressing patients with
major depressive disorder.46

Data extraction and analyses

To extract data from the studies, a standardized form was
used that included the authors, date of publication, study
design, settings, study population, CM scale, definition
of SB, and CTQ scores (mean and SD). CTQ scores and
CTQ sub-scores were explored in at least three different
studies.
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Analyses were performed using Comprehensive Meta-
Analyses version 2.0 and SPSS version 20. Two groups
were compared: suicide attempters (patients with a
history of suicide attempt) and patient controls (i.e.,
patients with no personal history of SB, but with a history
of bipolar disorders).

We used a random-effects model to account for likely
variations in true effect size between the included studies47

and pooled Hedges’ g effect sizes for the subjects’ CTQ
scores.48 The obtained effect sizes are usually considered
small if o 0.3, moderate if between 0.4-0.8, and large
if 4 0.8.49

Heterogeneity was assessed using the Q statistic and
the I2 index.50 Values of p o 0.10 for the former and
4 35% for the latter were deemed as indicative of study
heterogeneity. Finally, we used funnel plots, Rosenthal’s
fail-safe N51 and Egger’s regression intercept52 to test for
the presence of publication bias.50

Ethics statement

This study was conducted in accordance with the Decla-
ration of Helsinki and according to local and international
standards.

Results

Systematic review

Table 1 summarizes the 13 studies28,29,31-40,53 included in
the systematic literature review. The design of all identi-
fied studies was cross-sectional. The percentage of males
ranged from 31.3 to 39.8%.

Overall, the main findings in patients suffering from BD
were:

1) A higher rate of suicide attempts in those who experi-
enced childhood abuse;

2) Higher total CTQ scores and higher CTQ sub-scores in
suicide attempters compared to non-attempters.

Meta-analysis

A total of six studies were included, comprising 1,033
participants, of whom 379 were suicide attempters and
654 were patient controls.

Suicide attempters had significantly higher CTQ total
scores, sexual abuse CTQ sub-scores, physical abuse
CTQ sub-scores, emotional abuse CTQ sub-scores, phy-
sical neglect CTQ sub-scores, and emotional neglect

Figure 1 Study selection process.
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CTQ sub-scores than patient controls (Figure 2), all
representing moderate to small effect sizes.

Total CTQ between suicide attempters vs. patient controls

Suicide attempters had significantly higher CTQ total
scores than patient controls, with a moderate effect size
(Hedges’ g = -0.38, 95% confidence interval [95%CI]
-0.52 to -0.24, z = -5.27, p o 0.001). The fail-safe N, i.e.,
the number of unpublished or missing null-findings that
would be needed to render the results non-significant,
was 35. Heterogeneity did not exceed that which was
expected by chance (Q = 5.3; degrees of freedom [df] = 5;
p = 0.37; I2 = 6.3), implying that the variance among the
effect sizes was not greater than expected by sampling
error. The funnel plots were reasonably symmetrical,
suggesting a low risk of publication bias, and the more
conservative Egger’s regression intercept suggested no
publication bias (online-only supplementary Figure S1).
These results of funnel plots and Egger’s regression
intercept were somewhat replicated in the CTQ subsets
described below.

CTQ sexual abuse between suicide attempters vs. patient
controls

Suicide attempters had significantly higher CTQ sexual
abuse scores than patient controls, with a small effect
size (Hedges’ g = -0.39, 95%CI -0.52 to -0.26, z = -5.9,
p o 0.001). The fail-safe N was 45. Heterogeneity did
not exceed that which was expected by chance (Q = 3.3;
df = 5; p = 0.65; I2 = 0).

CTQ physical abuse between suicide attempters vs.
patient controls

Suicide attempters had significantly higher CTQ physical
abuse scores than patient controls, with a small effect
size (Hedges’ g = -0.26, 95%CI -0.39 to -0.13, z = -4.0,
p = 0.001). The fail-safe N was 15. Heterogeneity did not
exceed that which was expected by chance (Q = 3.46;
df = 5; p = 0.6; I2 = 0).

CTQ emotional abuse between suicide attempters vs.
patient controls

Suicide attempters had significantly higher CTQ emo-
tional abuse scores than patient controls, with a moderate
effect size (Hedges’ g = -0.39, 95%CI -0.65 to -0.13, z =
-2.88, p = 0.004). The fail-safe N was 11. Heterogeneity
exceeded that which was expected by chance (Q = 14;
df = 5; p = 0.016; I2 = 64.2) at p o 0.05, implying that the
variance among the effect sizes was greater than that
expected by sampling error. The study by Janiri et al.28

was likely responsible for the heterogeneity. After exclu-
ding this study, the heterogeneity disappeared and the
main results remained significant.

CTQ physical neglect between suicide attempters vs.
patient controls

Suicide attempters had significantly higher CTQ physical
neglect scores than patient controls, with a small effect

size (Hedges’ g = -0.18, 95%CI -0.31 to -0.05, z = -2.79,
p = 0.005). The fail-safe N was 6. Heterogeneity did not
exceed that which was expected by chance (Q = 3.87;
df = 5; p = 0.56; I2 = 0).

CTQ emotional neglect between suicide attempters vs.
patient controls

Suicide attempters had significantly higher CTQ emo-
tional neglect scores than patient controls, with a small
effect size (Hedges’ g = -0.27, 95%CI -0.43 to -0.11, z =
-3.32, p = 0.001). The fail-safe N was 20. Heterogeneity
did not exceed that which was expected by chance (Q =
2.23; df = 5; p = 0.28; I2 = 19.82).

Discussion

To the best of our knowledge, this is the first meta-analysis
on the association between CTQ subscale scores and
vulnerability to SB in BD (type 1, 2, and not otherwise speci-
fied). Overall, we found that, compared to patient controls,
individuals with BD who attempted suicide had more severe
CM with significantly higher CTQ total scores and signi-
ficantly higher CTQ sub-scores. Our meta-analysis of six
BD studies confirmed a significant but small to moderate
effect size of higher CTQ total and subscale scores
among suicide attempters than patient controls. Given the
effect sizes, emotional abuse, sexual abuse and emo-
tional neglect might contribute more to SB in BD in com-
parison to physical trauma (abuse or neglect).

These findings suggest that CM may be related to
increased vulnerability to SB in bipolar patients, which is
congruent with longitudinal studies that have highlighted
the association between CM and SB in bipolar diagno-
sis.54-59 Furthermore, three recent reviews have add-
ressed the impact of CM in clinical outcomes of BD
patients5,13,60 and the neurobiological mechanisms of CM
in mood disorders.12 Although the previously mentioned
evidence, in conjunction with the results of the present
review, point to an evident association between CM and
SB in BD, we cannot affirm a causal mechanism or a
cause-effect phenomenon.

The association between SB and CM is multifactorial
and begins early in life. Parental figures, caregivers, and
other close relatives provide social support during deve-
lopmental stages, which is essential for healthy emotional
regulation and stress resilience.61 The experience of
repeated acts of maltreatment and negligence from such
‘‘protectors’’ signals an adverse environment that triggers
epigenetic phenomena in key response systems, such
as the serotonin transporter gene,12 the hypothalamic-
pituitary-adrenal axis, and the serotonergic and sympa-
thetic nervous systems,62,63 ultimately affecting the brain’s
structure and function.64 For instance, the effect of child-
hood trauma on subcortical volumes in BD patients
produces specific changes in grey matter volumes of the
amygdala, hippocampus, and pre-frontal regions, which are
key areas for emotional regulation and are involved in
suicide attempts.12,30,65 In individuals who have experi-
enced CM, BD emerges earlier,24 with greater severity,38

greater comorbidity,66 more suicidal behavior,40,53 and
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treatment resistance.5,40 Nevertheless, these negative
outcomes are likely not unique to BD, since recent inves-
tigations have shown that CM is associated with an
increased risk of SB in patients with schizophrenia,67 alco-
holism,68 personality disorders,69 and substance abuse,70

as well in healthy volunteers.71-73

Among all subtypes of CM, we found that emotional
abuse; sexual abuse and emotional neglect might have a
greater contribution to SB in BD. These findings are in line
with studies by Etain et al.,38,74 which show that emotional
abuse is closely related to worse clinical outcomes in BD,
including SB. In addition, sexual abuse seems to be a
strong predictor for suicide.6,20 Although in this present
study we found a lower magnitude of effect between phy-
sical trauma (abuse or neglect) and SB, this type of trauma
does seem to have an important role in SB among indivi-
duals with BD.13 This could be mediated by drug abuse58,75

and gender effect, since physical abuse is more frequently
reported in males and sexual abuse in females.76 Unfortu-
nately, only a small number of studies have addressed
emotional and physical neglect.38 Finally, the frequency and
presence of more than one sub-type of trauma have a direct
relationship with suicide attempts in BD.40

Regarding the impact of our findings on the severity of
SB and, ultimately, on clinical practice, current evidence
suggests that in BD patients, CM is associated with a
higher number and earlier onset of suicide attempts,
comorbid substance misuse, and overall worse bipolar

outcomes, including more hospitalizations.5,6,12,13,17-20

Collectively, current evidence suggests that CM is a
potential marker for identifying BD patients at high risk of
unfavorable clinical outcomes and disease progression,
and thereby vulnerable to SB.5 Thus, risk stratification in
BD treatment could lead to the development of targeted
treatment strategies.

The basis for valid stratification comes from the homo-
geneity of the collected data and the assessment of
corresponding variables. Aside from the studies included
in our systematic review, there is no uniformity for asses-
sing CM and its potential association between BD and
SB. Inherent challenges in assessing complex concepts
like CM have resulted in a variety of heterogeneous
definitions (i.e., childhood abuse, trauma, adversities, and
early stress) and an even greater variety of instruments –
over 40.77 Thus, to minimize discrepancies, the use of
similar clinical interviews and validated questionnaires
should be encouraged. Although the CTQ is not clearly
superior to other available tools, its widespread use in
research and its reliability (and validity) make it a promi-
sing instrument for professionals in research practice.70

However, as a drawback, the CTQ does not provide data
on the timing of the trauma during neurodevelopment,
which has been suggested to be of particular importance
in first psychotic episode, for example.78

This systematic review and meta-analysis has some
limitations that should be considered when interpreting

Figure 2 Comparison of the Childhood Trauma Questionnaire (CTQ) total score (A), CTQ sexual abuse sub-score (B), CTQ
physical abuse sub-score (C), CTQ emotional abuse sub-score (D), CTQ physical neglect sub-score (E), and CTQ emotional
neglect sub-score (F) between suicide attempters and patient controls in bipolar patients. 95%CI = 95% confidence interval.
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the results. The most common limitation in meta-analyses
is the combination of heterogeneous studies and the
inclusion of poor-quality trials, consequently increasing
the risk of publication bias. Nonetheless, these concerns
were addressed in the present study by assessing both
publication bias and heterogeneity, as well as by the use
of a standard questionnaire (the CTQ), which increased
internal validity, generalizability, and significantly reduced
heterogeneity. The present meta-analysis included six
studies, therefore potentially overcoming the drawback
of the small number of studies used in some analy-
ses, which inadequately increases the effect size.79 The
studies did not differentiate CTQ scores across subsets of
the population, such as those with low vs. high-lethality
suicide attempts and/or those with violent vs. non-violent
suicide attempts. Due to the lack of data, we could not
explore the effect of CM on specific types of BD (e.g., BD
type 1). Since CM was evaluated retrospectively among
the studies included in this systematic review and meta-
analysis, inferences on cause and effect cannot be made,
and memory bias must be considered. Finally, we ruled
out the effects of several variables (e.g., age and the
severity of depressive and mania symptoms at the time of
assessment), although the association between CM and
SB in bipolar populations should be further investigated.

In conclusion, our findings suggest that CM severity
and subtypes (especially emotional abuse, sexual abuse,
and emotional neglect) could contribute to the develop-
ment of SB in individuals with BD. These findings also
highlight the importance of recognizing maltreatment as
an etiological risk factor that must be evaluated in
psychiatric consultations, particularly with BD patients.
This is crucial to developing science-based preventive
psychiatry and designing effective therapeutic regimens.
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