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Abstract

Suicide prevention efforts generally target acute precipitants of suicide, though accumulating
evidence suggests that vulnerability to suicide is partly established early in life before acute
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precipitants can be identified. The aim of this systematic review was to synthesize evidence

on early life vulnerability to suicide beginning in the prenatal period and extending through

age 12. We searched PubMed, Embase, PsycNet, Web of Science, Scopus, Social Services
Abstracts, and Sociological Abstracts for prospective studies published through January 2021
that investigated early life risk factors for suicide mortality. The search yielded 13,237 studies;
54 of these studies met our inclusion criteria. Evidence consistently supported the link between
sociodemographic (e.g., young maternal age at birth, low parental education, higher birth order),
obstetric (e.g., low birth weight), parental (e.g., exposure to parental death by external causes),
and child developmental factors (e.g., exposure to emotional adversity) and higher risk of suicide
death. Among studies that also examined suicide attempt, there was a similar profile of risk
factors. We discuss a range of potential pathways implicated in these associations and suggest that
additional research be conducted to better understand how early life factors could interact with
acute precipitants and increase vulnerability to suicide.
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Introduction

Nearly 900,000 people die by suicide every year worldwide [67], reinforcing the urgency
for more effective prevention strategies [16, 51, 61]. A challenge to improving suicide
prevention strategies is the difficulty in identifying effective targets for early intervention
in the general population [7, 32]. A greater understanding of the many unfolding
developmental factors that contribute to the etiology of suicide, possibly decades before
high-risk groups can currently be identified, would contribute to this effort [15, 40, 99].

To date, most work has focused on the prevention of suicide among high-risk groups (e.g.,
psychiatric patients) through addressing acute precipitants of suicide risk [21]. However,
at the population level, most suicides do not occur among high-risk groups; for example,
psychiatric disorders account for less than half of the attributable risk for suicide [59, 98].
Therefore, etiologic research on suicide would benefit from better understanding of how
vulnerability to suicide is established prior to acute precipitants in high-risk groups.

Similar to psychiatric conditions [36, 62, 72, 77, 89] such as depression [13, 96], psychosis
[26], and disruptive behavior disorders [57, 90], suicidality is a life course problem

[22]. Vulnerability to suicide is partly established very early in development and may
amplify the effects of acute risk factors for suicide during adolescence or adulthood. Yet,
early life vulnerability to suicide is not adequately understood. Recently, Orri et al. [73]
conducted a meta-analysis of prospective studies on /n utero and perinatal risk factors for
suicide and found that fetal growth (e.g., low birthweight, small for gestational age) and
sociodemographic factors at birth (e.g., older birth order, young mother age, single marital
status, low parental education) were associated with suicide mortality. Their meta-analysis
demonstrates the importance of early life vulnerability during the prenatal and perinatal
periods. As this vulnerability likely extends into early childhood, we conducted a systematic
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review of the literature on early life vulnerability to suicide encompassing exposures from
the prenatal period through 12 years of age. This age precedes the emergence of suicidal
thoughts and behaviors taking place during adolescence and young adulthood [12, 53]. Most
studies examining childhood risk factors for suicide tend to include ages up to 18 years
[e.g., 4], though there is likely significant heterogeneity between childhood and adolescent
risk factors. By examining risk factors through 12 years of age, we aim to better understand
how vulnerability to suicide that is established in childhood contributes to the risk of suicide
mortality starting in adolescence and extending into adulthood. While our main focus is on
suicide mortality, we also describe findings from studies that analyzed childhood risk factors
for both suicide mortality and suicide attempt in order to evaluate the comparative effects of
risk factors between suicide attempt and suicide death.

The Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) [75]
was used to develop a protocol a priori (available in the Online Resource) and for reporting
this systematic review.

Inclusion and exclusion criteria

We sought to identify longitudinal studies that examined early life risk factors for suicide
mortality satisfying the following inclusion criteria: (1) prospective design or assessment of
hypothesized risk factors prior to suicide; (2) suicide death was identified through medical
registry or death certificate; (3) hypothesized risk factors occurred between the prenatal
period and childhood (up to 12 years of age); (4) published in a peer-reviewed journal; and
(5) written in English. We excluded studies that: (1) collected information on childhood
exposures after the suicide death occurred (e.g., retrospective or psychological autopsy
studies); (2) examined exposures that occurred after 12 years of age only; (3) did not
differentiate suicide death from suicide ideation, plan, or attempt; (4) was not an original
empirical investigation; and (5) was written in a language other than English.

Search strategy

We searched PubMed (US National Library of Medicine), Embase (Elsevier), PsycNet
(PsycINFO and PsycArticles [American Psychological Association]), Web of Science: Core
Collection (Clarivate Analytics), Scopus (Elsevier), Social Services Abstracts (ProQuest),
and Sociological Abstracts (ProQuest) in November 2019 and January 2021 and limited
to only the English language. The search strategies were developed in consultation with
the study authors and run by a biomedical librarian (AAL) in the databases selected. A
combination of controlled vocabulary terms (e.g., MeSH, EMTREE, APA Thesaurus of
Psychological Index Terms) and text words related to suicide, risk factors, early life, and
prospective designs were used (see Online Resource). The search results were exported
to EndNote X9 (Clarivate Analytics) and duplicate citations identified and removed. We
also scanned the reference lists of included studies, relevant reviews, and meta-analyses
identified through the search.

Eur Child Adolesc Psychiatry. Author manuscript; available in PMC 2024 April 07.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Vidal-Ribas et al.

Page 4

Study selection process

First, each article title and abstract were screened independently by two investigators

(PVR, TG, JY, RG, MG, RP, KM, DLH, SEG) using the established eligibility criteria in
Covidence (Veritas Health Innovation) for possible inclusion in full text screening. In cases
of disagreement, a third investigator reviewed the record (SEG, DLH) and a consensus on
inclusion was reached by discussion among the three reviewers. Next, after obtaining the full
text of all selected articles, two investigators (PVR, TG, JY, RG, MG, RP, KM, DLH, SEG)
screened each full text against the inclusion and exclusion criteria. Reasons for excluding a
study were recorded. Disagreements were resolved through discussion with a third reviewer
(SEG, DLH) prior to making the final decision.

Data extraction

Data extraction was conducted manually by two investigators (PVR, TG). For each study
we extracted, if available, the study characteristics (including the study design, number of
suicide deaths, age range of follow-up period, and certification method of suicide death) and
exposure information. We also extracted the relevant effect sizes for prenatal and childhood
exposures and information on adjustment variables.

Risk of bias assessment

Results

Risk of bias for individual studies was conducted using the Newcastle-Ottawa Assessment
Scale for observational studies [102]. For cohort studies we rated selection of participants
and exposures, comparability of exposed and non-exposed, and outcome assessment and
length/adequacy of follow-up period. For case-control studies, we rated selection of cases
and controls, comparability of cases and controls, and characteristics related to exposure.
The maximum score that could be awarded was 9, with higher scores indicating lower risk
of bias. Quality scores were independently generated by two researchers (PVR and TG).
Conflicts were resolved through a third investigator (SEG).

Study selection

Figure 1 displays the flow of information for this systematic review. The database searches
returned 26,944 records and an additional 8 records were retrieved through reviewing the
reference lists. After 13,715 duplicates were removed, the titles and abstracts of 13,237
articles were screened for relevance of which 12,970 articles were excluded, and 267 articles
were retained for full text review. Of the 267, 4 full texts were not available; thus only 263
full texts were screened. After examining the full text, 208 further articles were excluded
(see Figure 1 for specific reasons), and 54 studies from 26 independent samples were
included in the review [1, 2, 8-10, 17-20, 23-25, 29, 30, 34, 39, 44-47, 50, 54-56, 58,
63-66, 68—71, 74, 78-88, 91, 93, 95, 97, 100, 101, 103-105].

Study characteristics

The characteristics of these studies, including the list of risk factors examined and a
summary of main findings for each factor examined, can be found in Table 1. Exposure
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information was divided in four broad domains: 1) sociodemographic factors, 2) pregnancy
or delivery factors, 3) parental factors (including factors related to health and stress
exposure) and 4) child factors ([including factors related to health, neurodevelopment, and
emotional adversity in offspring). Fifty studies used a cohort design, whereas 4 studies
used a case-control design. The factors most frequently examined were sociodemographic
(n=36, 67%), and pregnancy and delivery factors (n=22, 41%); very few studies looked at
parental (n=7) or child factors (n=6) occurring between birth and 12 years of age. Findings
by domain are described in the next sections. Fifteen of the 54 studies (28%) also examined
associations with suicide attempt as a separate outcome, which we describe separately
below.

The two investigators conducting the risk of bias had 97% agreement (kappa=0.88). Overall,
risk of bias was low (Supplementary Table S1). Of the 54 studies, 38 (70.4%) scored the
highest score, 9; 15 studies (27.8%) scored 8, and one study scored 7. The reasons studies
scored less than 9 were 1) comparability between exposed/cases and non/exposed/controls,
in which none or just one relevant covariate was considered or 2) there was unexplained
attrition at follow-up.

Sociodemographic factors

Common sociodemographic factors examined by the studies included in our review were
parental age at birth, marital status, income (including receipt of income from welfare),
occupation, education, and birth order of the child (See Supplementary Table S2 for a
comprehensive report).

Offspring of younger mothers, particularly those less than 20 years of age, had up to a
2.5-fold higher risk of suicide than offspring of mothers in their late 20’s [10, 20, 24, 30,

63, 65, 66, 71, 80, 81, 100, 101, 104]. This risk was independent of other demographic
factors such as sex, parental education, or socioeconomic status (SES), as well as gestational
age and birth weight. However, a small number of studies did not find an association of
younger maternal age with offspring suicide risk [25, 56, 69, 93] or found it only in males
[2, 64]. Whether or not suicide risk increased with advanced maternal age was less clear. A
U-shaped association between maternal age and offspring suicide appeared in several studies
[30, 100, 101], but in other studies the suicide risk among offspring of mothers >29 years of
age was even lower than among offspring of mothers in their 20’s [24, 34].

Evidence was inconsistent for paternal age (examined in 6 studies). Offspring of younger
fathers (<20 in one study and <24 in another) and offspring of relatively older fathers (>30)
had a higher risk of suicide than offspring of fathers in their late 20’s [24, 66, 71], but three
other studies found no association between father’s age and suicide risk [63, 64, 93].

In most of the 10 studies that examined parents’ marital status, offspring of single parents
had a 1.5 to 2-fold higher suicide risk than offspring of married or cohabiting parents;
however, the results were only statistically significant in the studies with larger samples [10,
20, 24, 105].
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Offspring of parents with lower education had 50% higher suicide risks adjusting for other
demographic factors [10, 24, 39, 65], though parental education was associated with suicide
risk only among men in one study [20] and only among women in another [95]. Most studies
examining parental occupation and income did not find associations with suicide risk [2,

25, 34, 68, 74, 83, 97], except for one large cohort, in which lower parental occupation

was associated with higher suicide risk [81]. Studies using a composite measure of SES,
including parental occupation, education, income, and housing conditions, found lower SES
to be associated with suicide risk [80, 91].

Later-born children — particularly children with 4 or more older siblings — had a higher risk
of suicide in some [10, 20, 39, 80, 81, 84, 85] but not all studies [2, 24, 25, 34, 56, 65, 69,
71]

Finally, immigrant status (either first or second generation) was associated with higher
suicide risk [24, 44, 104, 105]. This was also the case for international and national
adoptees, children who resided in institutional care, or children who had contact with social
services or received child welfare [34, 45-47, 101]. However, most of these studies were
conducted in a single country, Sweden.

Pregnancy and delivery factors

Long-term vulnerability to suicide appears to be established as early as the prenatal period,
as is a wide range of mental and physical health conditions [13, 26, 38] (See Supplementary
Table S3 for a comprehensive report). Perturbations in fetal development may be the source
of this vulnerability, which is most often captured in population samples through measures
of fetal growth and birth weight. Neonatal anthropometrics - including birth weight, birth
length, and head circumference - were analyzed in nine studies. Four of the 8 studies
examining the association between birth weight and suicide found that low birth weight
(<2500 grams) compared to normal birth weight was associated with a 1.5 to 2.5-fold higher
risk of suicide in offspring, [34, 65, 71, 81] adjusting for sociodemographic factors and
gestational age. Two of the 4 studies examining birth length found an association between
shorter length (i.e., 39-47 cm) and higher suicide risk compared to normal birth length at
term [65, 71]. In contrast, none of the studies examining being born small for gestational
(SGA) or large for gestational age (LGA) found an association with suicide in offspring

[24, 25, 55, 71]. Similar to studies examining SGA and LGA, most studies examining only
gestational age (n=5 of 7) found no association with suicide in offspring [24, 25, 71, 80,

81]. Relatedly, though maternal smoking during pregnancy can impact fetal growth [5],
only one large study [24] out of 4 found an association between maternal smoking during
pregnancy and suicide risk in offspring, with approximately a 2-fold higher risk compared to
offspring not exposed to maternal smoking; this was independent of socioeconomic factors,
gestational age, and birth weight.

Pregnancy and delivery complications have been studied frequently in relation to offspring
psychopathology, though less so with respect to suicide. Jacobson and Bygdeman [50]
found birth-related traumas to be associated with a 2-4-fold higher suicide risk among
males. Salk and colleagues [88] found higher pregnancy complication scores in suicide
cases than controls. However, these two studies did not adjust for sociodemographic factors.

Eur Child Adolesc Psychiatry. Author manuscript; available in PMC 2024 April 07.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Vidal-Ribas et al.

Page 7

After adjusting for type of hospital service, which was itself associated with suicide risk,
Neugebauer and Reuss [69] did not find an association between pregnancy complications
and offspring suicide risk. Mode of delivery - including instrumental, vaginal, and caesarean
delivery — was not associated with suicide risk [24, 50, 65].

Finally, studies of seasonality effects generally show higher suicide risks for people born in
the Spring [9, 86, 87] .

Parental factors

Children and adolescents who experience the death of a parent, especially if that death is by
external causes such as suicide or accidents, carry with them into adulthood an elevated risk
of suicide, up to a 4-fold higher risk in some studies [17, 18, 34, 70, 103]. Most studies show
that this risk is higher when parental death occurs when the child is younger, in contrast to in
older adolescence and adulthood. In contrast to these results, parental death by causes other
than suicide or accidents has been either associated with higher suicide risk in offspring only
when exposure occurred at ages over than 10 [70] or not associated at all with suicide risk
[103]. One study, though, found an association between parental death by any cause before
the child was 7 years old, and higher suicide risk (HR = 4.52) [34], yet the authors did not
compare distinct ages of exposures or distinct causes of death.

Parental stressful conditions also contribute to suicide risk in offspring [23, 68, 70].
Postnatal maternal stress was associated with a 1.5-fold higher suicide risk among offspring
(Class et al., 2014); parental disability from both somatic and psychiatric conditions was
also associated with higher offspring suicide risk [70]. Supplementary Table S4 provides a
comprehensive report of all findings.

Child factors

There are long-term mental health consequences of childhood medical conditions, and
several studies in our review found that these consequences include suicide (See
Supplementary Table S4 for a comprehensive report of findings). Korhonen et al. (2019)
found that cancer, probable traumatic brain injury (TBI), and musculoskeletal injuries

in late childhood or adolescence, but not in early childhood, are associated with higher
suicide risk. Richard et al. (2015) found that verified TBI at any age was associated with
higher risk of suicide. Nocturnal enuresis at ages 4-5 was associated with higher risk in

one study [68], but not in another study that adjusted for perinatal, sociodemographic,

and behavioral/emotional factors [34]. Other studies did not detect associations between
childhood conditions or measures of child development and later suicide: early hospital
admission, intelligence at ages 10-11, arithmetic and reading skills at ages 7 and 11,
internalizing symptoms at age 7, diurnal enuresis at age 3, age at first speech, cognitive
alertness at age 7, and motor development at age 2 were not associated with suicide risk

[19, 34, 68, 78]. Similarly, externalizing symptoms at age 7 were initially associated with
higher risk but not when adjusted for perinatal, sociodemographic, and behavioral/emotional
factors [34]. Finally, neglected appearance by itself was not associated with suicide risk but
exposure to more than three adverse emotional experiences by age 7 (e.g., including parental
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death, neglected appearance, domestic tension, institutional care, peer bullying, and poor
physical development) was associated with up to 3-fold higher risk of suicide [34].

for suicide attempt compared to suicide death

Fifteen of the 54 studies in our review examined associations between early life factors and
both suicide death and suicide attempt. When comparing associations across both outcomes
within studies, results did not differ substantially: early life factors associated with suicide
death were also associated with suicide attempt (see Supplementary Table S5), with few
exceptions in which some exposures, like younger maternal age in two studies [2, 24, 65,
71, 103], were associated with suicide death but not attempt. However, there were more
exposures associated with suicide attempt than with suicide death. This likely reflects a
lack of power to detect associations with mortality, since the number of people who died

by suicide in most studies was substantially lower than the number of people with suicide
attempts. Overall, though, the profile of early risk factors associated with suicide attempt is
similar to the profile of risk factors for suicide death, which includes socioeconomic factors,
factors associated with fetal growth, and the loss of a parent but not birth and other obstetric
factors.

n

Our review synthesized the literature on the prospective associations between early life
factors, spanning from pregnancy to 12 years of age, and suicide mortality. Evidence
supports associations between several socioeconomic and obstetric factors and higher risk of
suicide death in offspring including young maternal age at birth, low parental education,
higher birth order, and low birth weight. Evidence from larger samples suggests that
smoking during pregnancy, parental SES, and single marital status could also be related

to higher suicide risk in offspring, but replication in other large studies is needed. Among
the few studies that examined early childhood neurodevelopment and adverse exposures,
childhood exposures to parental death by external causes and emotional adversity, but not
neurodevelopmental characteristics, were associated with suicide risk. Our review uncovered
several questions that remain to be answered.

First, is the association between early life exposures and suicide mortality causal? All the
studies in our review were observational studies, from which causality cannot be established.
In addition, for each exposure studied, the variables adjusted for differed across studies.

The associations could be due to a wide range of environmental and genetic risks for
suicide. Family aggregation of suicidal behaviors exists, and parental psychopathology and
family history of self-harm are associated with suicide behaviors in offspring [14, 70,

103]. However, among those studies that employed sibling comparison designs or studies
controlling for parental psychopathology [10, 24, 82], associations between early life factors
and suicide death remained, suggesting that these associations are not entirely due to
confounding by genetic and other shared family factors. In the absence of strong causal
evidence, knowledge of early life risk factors for suicide is still important as this information
may aid in more precisely identifying high-risk individuals at increased risk of suicide who
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may benefit from preventive interventions (e.g., people with depression with one or more
early life risk factors for suicide).

Second, how might early life factors increase vulnerability to suicide death that occurs
several decades later? The prenatal period, infancy and early childhood are sensitive
developmental periods with heightened plasticity, periods during which adverse experiences
may have enduring consequences. For example, in the context of heightened plasticity,
psychological and physiological responses to adversity may prove adaptive (protective) in
the short-term but ultimately be pathologic later in adulthood [37]. Reponses to altered

fetal growth and early socioeconomic and emotional adversity could include changes in
immune, neuroendocrine, epigenetic, and neural systems that impact neurodevelopment [15,
27, 36, 72, 77, 99]. From a life-history perspective, early life exposures may have an
enduring impact on suicide risk because they may alter the pace of major life transitions,
increase risk taking, and reduce future orientation, all of which may be implicated in

the etiology of suicidal behaviors [106]. In addition to changes in biological systems,

early socioeconomic and emotional adversity, such as maternal young age or the loss of

a parent, will influence the immediate context in which the child is raised thus increase

the likelihood of being exposed to further social and psychological factors associated with
vulnerability to suicide such as physical or sexual abuse, lower educational attainment, less
social support, harmful parenting practices, or family conflict. All together, these biological,
social and psychological changes resulting from early adversity would increase the risk

of psychiatric disorders, altered decision making, and development of specific personality
traits that make individuals more vulnerable to stressors and increase suicide risk [99].
Whereas our review highlights that a wide range of early childhood factors is associated
with long-term suicide risk, the attributable risk for any individual factor is likely small.
Considered in the aggregate, suicide risk could be substantially influenced by accumulated
exposures starting early in development spanning multiple domains such as social, familial,
personality, and psychiatric. It is still unclear, though, whether early life factors interact
with proximal factors to eventually increase the risk of (or protect against) suicide mortality.
Early life factors could directly confer risk for many of the proximal antecedents of suicide.
For example, a study using the 1958 British Cohort found that early life factors previously
linked to suicide death [34] such as younger maternal age, higher birth order, and childhood
adversities were also linked to higher risk of suicidal ideation, internalizing disorders, and
alcohol use disorder through middle adulthood [33] — all proximal risk factors of suicide
death. In that study, externalizing behaviors in childhood and low birth weight were not
linked to these proximal risk factors for suicide, suggesting other paths to suicide are
involved. It is also possible that early life risks for suicide magnify the influences of
proximal factors, essentially creating a suicide-related diathesis that is activated by the
presence of psychopathology or stressful environments. For example, low birth weight or
early childhood adversity could be associated with alterations of the HPA axis, thus reducing
the threshold for stress reactivity under stressful conditions or in the presence of proximal
factors [15, 35, 62, 99]. For instance, among people with depression, those exposed to early
life adversity are at higher risk of suicide than those not exposed to early life adversity [28].
We speculate that early life factors confer risk for suicide mortality through both pathways:
by leading to and interacting with proximal factors. Figure 2 provides a conceptual model
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outlining the developmental pathways linking early risk factors, proximal factors, and
suicide mortality. Future research is needed to determine how much of the influence of
early life risk factors on suicide is explained by proximal factors, and how the effects of
proximal factors (i.e., acute precipitants to suicide) are modified by early life factors.

Third, apart from socioeconomic adversity and the loss of a parent, very few studies
included in this review examined other early childhood exposures associated with suicide
death such as childhood abuse, neurodevelopment or behavioral factors. This may be
because most studies relied on administrative registries where such information is often
not available. Nevertheless, childhood abuse and psychopathology have been linked to
suicidal ideation and attempts in adolescence and adulthood [4, 31]. In our review,
children who suffered peer bullying and males with externalizing behaviors had a higher
risk of suicide death for [34]. Future prospective studies on suicide risk should ideally
collect comprehensive information on the family environment, children’s behavior, and
neuropsychological development to gain a fuller understanding of how early life factors
influence the immediate environments of children and how those eventually increase or
decrease their vulnerability to suicide.

Fourth, future studies should examine exposures in children and adolescents separately.
Most studies examining ‘childhood exposures’ combine children and adolescents (i.e.,

over 12 years of age) or define “‘childhood exposure’ as any event occurring before the

18t birthday [4]. However, if our aim is identifying childhood vulnerability for suicide,
combining children with adolescents, or even young adults, is problematic for several
reasons. First, adolescence is a developmental period in which over half of mental health
problems have their onset [52] including suicidal behaviors [53]. Adolescence is also
characterized by more impulsive behaviors and altered decision-making [43]. Therefore,
vulnerability might be already established by that time. Second, previous studies suggest
that the timing of exposure matters. For example, this review shows that early childhood
neurocognitive factors are not associated with a higher risk of suicide death. However, the
same factors in adolescence and young adulthood have been associated with a higher risk
of suicidal behaviors in longitudinal studies [3, 41, 42]. In contrast, this review shows that
the opposite pattern is seen for loss of a parent or parental suicide attempt [17, 18, 70, 103],
in which earlier exposures are associated with a higher risk of suicidal behaviors than later
exposures. These findings underscore the importance of studying suicide vulnerability using
a developmental approach to capture nuances in the timing of exposures.

Finally, early life risk factors for suicide mortality were similar to those for suicide

attempt in studies that examined both outcomes. Evidence from retrospective studies
suggests that suicide attempters and completers primarily differ in the lethality of methods
(e.g., poisoning in attempters vs. firearm or hanging in completers), and sex distribution
(attempters are more likely to be female while completers are more likely to be male) [60,
92]. Some studies have also found differences in age, race distribution, drug/alcohol use, and
health comorbidities [49, 76]. The findings of our review are consistent with a study that
found no differences between distal factors for violent and non-violent methods of suicide
attempt, and completed suicide linked to violent methods, suggesting that early life factors
might confer vulnerability to suicide attempts in general [94]. The lethality of the attempt
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would then be dependent on other factors occurring during development such as substance
use behaviors, health problems, or accessibility to lethal means, among others. More studies
are needed that directly compare risk factors between suicide attempt and suicide mortality,
possibly comparing both outcomes directly rather than to healthy controls; this has the
potential to inform both universal and targeted interventions as well as interventions to
mitigate risk for the escalation of suicide behaviors. A caveat to this conclusion is that we
did not conduct a systematic review of childhood risk factors for suicide attempt, but rather
only considered risk factors for attempt in studies that also examined risk factors for suicide
death. Therefore, these results do not represent the overall profile of risk factors for suicide
attempt.

The major contributions of this review are the focus on childhood risk factors predating
onset of most suicide behaviors and broad coverage of high-quality prospective studies of
suicide mortality. However, the review and the studies included in it also have limitations.
First, the restriction to published studies introduces the possibility of publication bias;
unfortunately, it is not possible to assess the extent of unpublished findings of observational
studies as would be possible for registered trials. The finding that many of the studies in

our review reported no association between childhood risk factors and suicide potentially
mitigates this concern. Second, the studies were conducted in the context of high-income
western countries (HIC), and mostly Nordic Europe and Great Britain. Therefore, findings
cannot be generalized to other HIC, and low- and middle-income countries (LMIC). The
latter is especially important since many of the early life factors identified for suicide may be
particularly relevant in LMIC given the higher prevalence of low weight births [11], younger
mothers at birth [48], and poverty-related suicide [6] in these countries. Additionally, there
was variability in whether studies controlled for potential confounders and, when they did,
whether they controlled for the same confounders, which limits the interpretability of results
across studies.

Conclusion

Vulnerability to suicide mortality is partly established early in life, with sociodemographic
factors, prenatal factors, especially low birth weight, and early exposure to the loss of a
parent by external causes, having particularly notable contributions. Our review underscores
that vulnerability to suicide begins to be formed long before current approaches to
identifying individuals at heightened risk for suicide can detect. In theory, the implication

is that suicide prevention efforts should be initiated much earlier in the life course than

they currently are. The challenges in causal inferences described above stand in the way of
developing interventions for suicide based on the studies included in our review; on the other
hand, many of the risk factors identified increase risk not only for suicide but for common
mental disorders. Thus, broad based efforts early in the life course to improve mental health
would be expected to benefit suicide as well.

Our proposed conceptual model in Figure 2 highlights two sets of potential pathways linking
early childhood risk factors to suicide. The goal of pursuing research examining these two
pathways would be to generate a better understanding of developmental pathways that lead
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to suicide and thereby identify opportunities to mitigate the adverse consequences of the risk
factors identified by our review as well as the timing of when such opportunities may exist.
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26,952 recordsidentified from:
Databases(n = 26,944)
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Records excluded
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(n=13,237)

Reports sought forretrieval
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Reports not retrieved
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(n=263)

[

Reports excluded (n = 208):
Some/all participants olderthan 12years
old at baseline (n=114)
Not an article (n = 42)
No suicide death as outcome (n= 20)
Not prospective design(n= 18)
No comparison reported (n=14)
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(n=54)

Fig 1.
PRISMA flow diagram
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Pregnancy / birth factors:
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Birth-related traumas
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Immigrant status

Young father or older than 30 Intemational/national adoptees

Single marital status

Residing in institutional care

Parents with low education ~ Having contact with social

Later born children
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Parental & child factors:
Parental death by external causes
Parental stressors/disability
Childhood health problems
Traumatic brain injury

Adverse emotional experiences

services/child welfare

Changes @
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Neural systems
Immune
Neuroendocrine
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Proximal factors Kl

Psychiatric disorders - ’

Altered decision making* INUREASEL), s

P lity traits® VULNERABILITY
s TO SUICIDE

Stressful life events
Socioeconomic disadvantage

Increased sensitivity to
stressful environments
and proximal factors

Fig 2. Schematic representation of the effect of early life factorson increased vulnerability to
suicide mortality.

Pregnancy-related factors, sociodemographic factors, and parental and child factors during
first years of childhood are thought to influence epigenetic, neural, immune, neuroendocring,
social, and psychological changes with two potential long-term effects: 1) Increased
likelihood to exposure to more proximal and precipitant factors, which in turn increase
vulnerability to suicide, and 2) Increased sensitivity to stressful environments and effects

of proximal factors if these occur. Genetic and environmental family factors might affect
some of these effects. * Altered decision making and personality traits are listed here under
proximal factors given that this review focuses on early life factors; however, they are
sometimes conceptualized as distal factors in the literature.
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