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Abstract

Objective: Suicidal thoughts and behavior (STBs) have their peak period of onset in adolescence,
but little is known about how such behavior is associated with later functioning. The aim of this
study is to test whether childhood STBs are related to adult psychiatric, suicidal, and functional
outcomes.

Method: This is a prospective, population-based community study of 1,420 participants assessed
with structured interviews up to 7 times in childhood/adolescence (ages 9 to 16; 6,674
observations) for STBs including passive and active ideation, plans and attempts. Participants were
then assessed 4 times in young adulthood (ages 19, 21, 24, and 30; 4,556 observations of 1,273
participants) for psychiatric diagnoses, STBs, and functional outcomes.

Results: By age 16, 7.0% of participants had reported some type of STBs with 3.9% reporting an
attempt. Both ideation only and suicide attempts were associated with higher levels of anxiety
disorders and STBs in adulthood, as well as poor functioning across financial, health, risky/illegal,
and social domains. These observed effects generally were attenuated after adjusting for other
psychiatric and psychosocial factors that predict childhood STBs (particularly maltreatment,
depression, and disruptive behavior disorders). The exception was adult suicidal behavior, which
was predicted by both childhood ideation and attempts, even in the fully adjusted model. Children
and adolescents with STBs were more likely to have a disrupted transition to adulthood.

Conclusion: Childhood STBs are a marker for a multitude of poor psychiatric and functional
outcomes in adulthood, but these effects are largely accounted for by other factors. In contrast,
childhood STBs are a robust risk factor for adult suicidal thoughts and behavior.
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INTRODUCTION

During one of otherwise healthiest periods of the lifecycle (e.g.,1-3)—childhood/adolescence
—suicidal behavior is one of the leading causes of death and disability.# Suicidal thoughts
and behaviors (STBs) have their peak period of onset in adolescence and are commonly
associated with psychiatric problems.>® Extensive research efforts have been undertaken to
identify which adolescents are at risk for STBs, when they are at risk, and how best to
intervene.’~10 Although the primary clinical concern of STBs in the short-term is immediate
safety, from a public health perspective, adolescents are at the beginning of the lifespan, and
these experiences have the potential to be associated with functioning for years and even
decades to come. STBs themselves are clearly grave outcomes, but for adolescents, they also
have the potential to be associated with risk for further problems during the transition to
adulthood and beyond.

Several longitudinal studies have tested associations of childhood STBs with adult
functioning, particularly suicidal behavior and psychiatric functioning.11-16 Despite various
study differences (e.g., period assessed, assessment measures, length of follow-up, focus on
attempts or ideation), a few common findings are noteworthy. The strongest predictions are
that childhood STBs are predictive of adult STBs with odds ratios (ORs) indicating a large
effect (ORs > 5.0).17 Second, childhood STBs have generally been associated with some
type of adult psychiatric problem, either anxiety or mood disorders. However, results for
individual studies have been mixed, some supporting associations with later mood but not
anxiety disorders,13 or vice versa.14 Associations of childhood STBs with adult substance
disorders have been mixed (e.g., positive association,12 negative associationl114). Fewer
studies have looked at functional outcomes such as educational attainment, occupational
functioning, or adult physical health, but those that have tend to report some significant
effects.13.16 Together, these studies suggest early STBs may be associated with increased
risk for difficulties in adult functioning.

Nonetheless, it is not always clear whether risk associated with STBs in childhood and
adolescence are primarily attributable to the STBs themselves, or to the other factors
associated with STBs such as psychiatric functioning (e.g., depression, anxiety), low
socioeconomic status (SES), or maltreatment. This is no small consideration given that a
number of early experiences are risk factors for early suicidal behavior.”:8:18:19 When such
factors are accounted for, many associations of early STBs are attenuated. For example, in
the Christchurch Health and Development Study, there were relationships observed between
childhood ideation and suicide attempts, and young adult suicidal behavior and psychiatric
functioning; however, after adjustment for other risk factors, the only remaining significant
associations were with adult suicide attempts and depression.2® This attenuation of
significant association is most commonly seen for psychiatric outcomes and less so for adult
STBs.11 16

This study will use a prospective epidemiologic sample to build on the current literature in
the following ways. First, we will test associations of prospectively measured STBs with a
broad range of adult outcomes including STBs and psychiatric functioning, as well as often
understudied functional outcomes. Next, we will look at the effect of both suicidal attempts
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and ideation to determine whether patterns of risk are specific to different suicidal behaviors,
rather than grouping STBs. To clarify mixed findings on independent effects of childhood
STBs, we will test whether observed associations are due to childhood STBs or whether the
apparent associations are accounted for by child psychiatric functioning and other
psychosocial adversities that predict STBs. While there is some evidence that STBs are more
common in females,> we will test whether observed effects are sex specific. Also, we will
test whether childhood depression accounts for observed effects of childhood STBs,
moderates such effects, or both. Finally, to understand the full public health burden of
childhood STBs, it is necessary to account for effects across the lifespan. This study will
address this issue by estimating what percent of children with STBs still struggle in some
important domain in adulthood and how this compares to children without a history of
STBs. This sample has already contributed to the literature on risk factors for childhood
suicidal thoughts and behavior by identifying the importance of total symptom load and the
specific psychiatric profile of comorbid depression and generalized anxiety disorder.”

The Great Smoky Mountains Study (GSMS) is a longitudinal, representative study of
children in 11 predominantly-rural counties of North Carolina (see 21). Three cohorts of
children, ages 9, 11, and 13 years, were recruited from a pool of some 12,000 children using
a two-stage sampling design, resulting in N = 1,420 participants (49% female; see also 21).
The two-stage sampling design involved oversampling of participants at risk for
psychopathology. In addition, American Indians, who make up 3% of the area population,
were oversampled to constitute 25% of the sample. Of the 1,420 participants, 51.1% were
female (unweighted n=630), 6.9% non-Hispanic African-American (n=88), and 3.7%
American Indian (n=349). Sampling weights are applied to adjust for differential probability
of selection.

Annual assessments were completed on the 1,420 children until age 16. Of 7,910 possible
interviews during this period, 6,674 (84.4%) were completed. Participants were then
interviewed in young adulthood at ages 19, 21, 25, and 30. Of the 5,626 possible interviews
during young adulthood, 4,395 (78.1%) were completed. Across all waves, 81.8% of all
possible interviews were completed ranging from 74% - 94% at any particular wave. The
maximum possible number of interviews per participant is 8 (oldest cohort), 10 (middle
cohort), and 11 (youngest cohort). The median number of interviews to date is 8.

Interviews were completed by a parent figure and the participant to age 18, and by the
participant only thereafter, as most participants had left their parent’s home. Before all
interviews, parent and child signed informed consent/assent forms. The study protocol and
consent forms have been approved by the Duke University Medical Center Institutional
Review Board.
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Childhood/Adolescent Suicidal Thoughts and Behavior

STBs including passive and active suicidal ideation, suicide plans, and suicide attempts were
assessed as part of the depressive disorder module of the Child and Adolescent Psychiatric
Assessment (CAPA) until age 16.22 The full operational definition of each suicidal behavior
and the CAPA items used to assess construct and prevalence by age 16 are provided in Table
1. The definitions of constructs are consistent with those proposed by the Columbia
Classification Algorithm of Suicide Assessment.23 Although assessed, thoughts of death and
dying not related to the participant were not included as passive suicidal ideation. A
behavior was counted as present if reported by either parent or child or both. To minimize
recall bias and forgetting, the timeframe for determining the presence of STBs and related
constructs, with the exception of suicide attempts, was the 3 months preceding the interview.
Suicide attempts were assessed for lifetime occurrence given the likelihood that they would
be remembered more accurately than less severe STBs. In addition to the presence/absence
of the behavior, information was collected about the date of onset, duration, and intensity of
each behavior. For suicide attempts, information was collected about the methods, intent,
and lethality.

Adult Outcomes

Psychiatric Status and Suicidal Behavior.—All psychiatric and suicidal behavior
outcomes were assessed through interviews with the young adults at ages 19, 21, 24-26, and
30 with the Young Adult Psychiatric Assessment. Scoring programs, written in SAS,24
combined information about the date of onset, duration, and intensity of each symptom to
create diagnoses according to the DSM-/V.25 Diagnoses made included any DSM-/V/
anxiety disorder, depressive disorder, alcohol use disorder, and marijuana use disorder.
Psychosis and bipolar disorder were not included in analyses as they were very rare in the
community. Validity is well-established using multiple indices of construct validity.26
Finally, the same suicidal behaviors assessed in childhood/adolescence were also assessed in
adulthood using the same interview items.

Adult Health, Legal, Financial, and Social Outcomes.—Risk scales for each
functional domain were derived assessing multiple indicators of functioning. These scales
were then standardized across the sample for ease of interpretation. The health scale
included items like regular smoking, diagnosis with a physical illness, and obesity status. A
full list description of each scale is provided in Supplement 1, available online.

Analytic Strategy

Childhood STBs were assessed in 6,674 interviews with the 1,420 GSMS participants
between ages 9 and 16. Sampling weights were applied to adjust for differential probability
of selection and to ensure that results represent unbiased estimates for the original
population from which the sample was drawn. All reported prevalence estimates were
weighted, and all sample sizes were unweighted. In addition, sandwich type variance
corrections?” were applied to adjust for the parameter and variance effects induced by the
sampling stratification. Weighted regression analyses were completed using PROC
GENMOD in SAS 9.2.24 The present analysis aggregated outcomes across adult
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observations. Models based upon repeated measures of each outcome at 19, 21, 25, and 30
are available upon request from the first author. Finally, adjusted models accounted for
demographics (sex, race) as well as other childhood psychosocial (low SES, family
dysfunction, family instability, maltreatment) and psychiatric factors (childhood anxiety,
depression, disruptive behavior disorders, and substance disorder; for full description see
Supplement 1, available online).

Childhood Suicidal Behavior

In GSMS, STBs by age 16 were relatively uncommon, with 7.0% (95% CI, 4.8-9.2)
reporting either passive or active ideation, plans, or a suicide attempt (see Table 1). Passive
suicidal ideation was most common at 4.1% (95% ClI, 2.4-5.8), followed by active ideation
at 2.5% (95% Cl, 1.3-3.8), and plans at 1.2% (95% Cl, 0.2-2.1). Suicide attempts were
more common at 3.9% (95%Cl, 2.3-5.5), as attempts were assessed for lifetime occurrence,
whereas other types of suicide behavior were assessed only in the 3 months immediately
prior to the interview to maximize recall. All 1,420 participants completed at least one
observation in childhood from ages 9 to 16, and 94.0% (or n=1,334) had 2 or more
childhood observations. Having 2 or more childhood observations was associated with
higher levels of STBs (p<.01), suggesting that including those with only one observation
may be biased. Thus, all subsequent analyses will focus on this group with multiple
childhood observations.

Of the 69 participants reporting a suicide attempt, 26 (37.7%) reported an attempted
overdose, 8 (11.6%) reported hanging, 31 (44.9%) reported stabbing, 5 (7.3%) reported
shooting, 4 (5.8%) reported running into traffic, and 26 (37.7%) reported another method. In
terms of actual lethality, 4 (5.8%) reported need for serious medical attention
(unconsciousness, blood loss, need for operative intervention), 18 (26.1%) reported
moderate physical effects (i.e., need for stitches, stomach lavage), and 41 (or 59.4%)
reported no need for medical attention.

For all primary analyses, childhood participants were categorized according to their highest
level of reported STBs by age 16: none 93.0% (95% CI, 90.8-95.2), ideation (passive or
active) or suicide plans 3.1% (95% CI, 1.6-4.7), and attempts 3.9% (95% ClI, 2.3-5.5).
Prevalence of different suicidal behavior groups did not differ by sex (despite a slight
enrichment of attempts in females) or race/ethnicity (Table S1, available online). STBs were
strongly associated with meeting criteria for a depressive disorder in childhood, and also
with childhood anxiety, disruptive behavior, and substance disorders. The overlap with
depression is of particular interest given that STBs are symptoms of depression. In this
sample, only about 58.2% of those reporting mild/moderate suicide behavior and 35.4% of
those with a suicide attempt met criteria for childhood depression (i.e., many children with
either level of STBs did not meet criteria for a full diagnosis of major depression).
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Associations With Young Adult Functioning

Of the 1,334 participants with multiple observations in childhood, 1,281 or 96.0% were
assessed in adulthood. Participants with childhood STBs were neither more nor less likely to
have an adult observation (p=.39).

Table 2 shows the prevalence estimates and associations between the childhood STB groups
and measures of adult psychiatric (anxiety, depression, alcohol use disorder, and cannabis
use disorder) and STB status (any adult STBs and adult suicide attempts). Both levels of
childhood STB were significantly associated with three adult outcomes: adult anxiety, any
adult STBs, and specifically adult suicide attempts. Childhood suicide ideation only was also
associated with depression in adulthood and lower levels of both types of substance
disorders, whereas suicide attempts were associated with increased risk for meeting criteria
for multiple psychiatric disorders in adulthood. There was little evidence that having had a
childhood suicide attempt predicted more adult psychiatric problems or suicidal behavior
than childhood ideation only.

Beyond clinical status, we tested associations between childhood STBs and scales of health,
risky behavior, financial/educational, and social functioning. These scales were standardized
to allow for comparability (Figure 1). The pattern of findings was similar across all domains:
those with any history of childhood STBs had poorer functioning, and there was little
difference based on the severity of the STBs. There were no scales where those with a
childhood suicide attempt were significantly worse off than those with mild/moderate STBs.

Associations With Young Adult Functioning Adjusted for Childhood Covariates

All models predicting adult psychiatric, suicidal, and functional outcomes were retested
accounting for demographics as well as other childhood psychosocial and psychiatric factors
associated with childhood suicidality and adult outcomes (see Table 2). All significant
associations between childhood STBs and adult psychiatric outcomes were attenuated—both
in terms of pvalues and ORs—in these adjusted models. In contrast, childhood STBs—
either ideation only or attempts—predicted adult suicide-related outcomes, and the effects
were moderate to large (ORs > 4). Models were rerun for outcomes at ages 19 and 21 (Table
S2, available online) and ages 25 and 30 (Table S3, available online) separately. The pattern
of findings was the same as when aggregating across all adult observations. Like psychiatric
outcomes, all models predicting adult functional outcomes were attenuated after inclusion of
covariates (see Table S4, available online).

Moderation by Race/Ethnicity, Sex, and Childhood Depression

All analyses predicting adult psychiatric, suicide, and functional outcomes were rerun,
testing whether the pattern of associations varied by sex or race/ethnicity by inclusion of an
interaction term. The effect of child STBs on adult STBs was significantly moderated by
sex. Figure S1, available online, shows the results for (a) any adult STBs, and (b) adult
attempt. In both cases, child STBs was a risk factor for adult suicidal STBs for females but
not for males. There was no evidence of moderation by race/ethnicity for any adult outcomes
studied.
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As noted above, childhood STBs were strongly associated with depression in childhood. At
the same time, many individuals reporting either ideation only (41.8%; n=23) or suicide
attempts (64.6%; n=34) did not meet criteria for depression in childhood. This degree of
overlap allowed us to compare adult outcomes based upon childhood depression status.
Analyses for all significant adult outcomes were rerun including childhood depression as a
predictor as well as an interaction term between childhood suicide behavior and depression
to test for differential prediction. These analyses were run using the 3 childhood STB
groups. A significant interaction was detected among childhood depression, childhood
ideation/plans only, and adult STBs. Figures S2a and S1b, available online, show the effect
of childhood depression status on the association between ideation only and these adult
outcomes. In both cases, childhood ideation only was a risk factor for later STBs only when
the child also had a history of depression.

Childhood Suicide Behavior and a Successful Transition to Adulthood

Both levels of childhood STBs were associated with poor psychiatric and functional
outcomes even if these associations were accounted for by other factors. This raises the
question of just how many participants with childhood suicidal behavior successfully
transitioned to adulthood. To estimate this, we derived two definitions of a successful
transition to adulthood using the variables studied here: 1) No adult psychiatric disorder, no
adult suicide behavior, and top 50% functioning in each functional domain; 2) same
definition except 1 or fewer adult psychiatric disorders. Figure 2 shows the prevalence of
these outcomes in the childhood suicide behavior groups. For those with no history of
suicide behavior, only approximately 40% and 50% met these thresholds, respectively. Both
STB groups were significantly less likely to have this successful transition than the no
suicide behavior group, and there was no evidence that those with a childhood attempt had
less successful transitions to adulthood than those with ideation/plans only.

DISCUSSION

Childhood STBs are relatively common, distressing, and associated with significant
impairment within childhood.5>11:19.28 Thjs study followed children with STBs into
adulthood to look at its associations with long-term functioning. Childhood STBs were
associated with higher levels of adult anxiety and STBs as well as poor functioning across
financial, health, risky/illegal and social domains. Notably, there was little evidence that
children who reported ideation only fared any better than those with a suicide attempt. The
predictive effects of childhood STBs seemed to be largely attributable to the other risk
factors associated with the STBs. The only exception was adult suicidal behavior where both
childhood ideation only and attempts continued to predict increased risk even in the fully
adjusted model. Overall, childhood STBs were a strong risk factor for adult STBs and a
marker of children who would struggle to make a successful transition to adulthood.

This study contributes to this literature on adult association of childhood STBs by: 1)
studying a broad range of adult suicidal, psychiatric, and functional outcomes; 2) following
participants for multiple assessments in both childhood and adulthood; 3) assessing a broad
range of other childhood psychiatric and psychosocial factors that might account for
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observed associations including peer victimization; 4) parsing different levels of childhood
suicidal behavior; 5) testing moderation of the effect of childhood STBs by childhood
depression; and 6) testing whether the cumulative effect of outcomes suggested a
compromised transition to adulthood. Our findings are consistent with some aspect of this
accumulating literature. In terms of psychiatric outcomes, significant unadjusted
associations diminish or attenuate completely after accounting for childhood risk factors for
STBs.13-16.18.19 The studies that have accounted for the broadest range of such factors have
seen the most attenuation (e.g., 1216). While there are some exceptions (e.g., 12 for
depression), the preponderance of the evidence is too mixed or null for childhood STBs to
be considered an independent risk factor for adult psychiatric outcomes. In the case of
substance outcomes, the literature has already been mixed or null, and our study suggested
little evidence of association of childhood STBs with later DSM alcohol or cannabis
disorders. Fewer studies have looked at a broad range of functional outcomes, and there is
not enough evidence to support childhood STBs as a risk factor for specific educational or
health outcomes. Even if childhood STBs are unlikely to be causal factor in predicting these
adult outcomes, it is still a highly salient factor that can be assessed in primary care and
school setting and is associated with a broad range of poor adult outcomes. As such, it may
still be an efficient marker in risk assessment for broad adult functioning in addition to being
an independent risk factor for adult STBs.

Both childhood ideation and attempts had independent association with adult STBs of
similar magnitude. There was no evidence that children who reported ideation only fared
any better than those with a suicide attempt. Some studies have chosen to focus on
ideationL: 14 or attempts,13 but it does not appear that the findings vary systematically in the
small group of studies available. Our study also provided an explanation for why a lower
level of severity was associated with similar long-term risk. In this study, childhood ideation
alone predicted adult STBs, but only when the child had also been diagnosed with
depression. One in two children with ideation and depression went on to have adult STBs,
whereas only 1 in 10 children with ideation but no depression displayed long-term problems.
For clinicians, this supports the importance of assessing a history of both ideation and
attempts in completing a risk assessment for adult suicidal behavior, but also suggests that
those with ideation only should be assessed for history of depression. Future studies need to
attend to the role of sex and depression status as factors that might identify high-risk
subgroups.

Finally, previous work has demonstrated a variety of risk pathways to adult STBs. Our
analysis suggested a particularly potent pathway for children with ideation or plans that
never attempt suicide. For this group, a diagnosis of depression is a significant risk factor for
adult STBs and suicide attempts such that 1 in 2 participants with a history of both
depression and intent/plans only went on to have adult STBs or a suicide attempt. In
contrast, among those with intent/plans only without depression, it was only about 1 in 10
participants that had adult STBs. Two things should be kept in mind when considering this
finding. First, childhood depression may have good sensitivity (or true positive rate) when
predicting which children with intent or plans only that will go on to have adult STBs, but it
also has poor true negative rates or low sensitivity. Second, most individuals with adult
suicidality had neither childhood STBs nor childhood depression. Thus while depression
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may be a good marker of children with intents/plans only that require monitoring, it
addresses only a small portion of the total public health burden of adult STBs.

The study leveraged a community-based, representative sample that was recruited prior to
the typical onset of suicidal behavior. The participants were then followed prospectively to
assess multiple levels of suicidal behavior through childhood and adolescence. Assessments
were repeated up to 7 times from ages 9 to 16. Participants were then followed up to 4 times
between ages 19 and 30 to assess multiple features of their functioning. Response rates have
remained high (>80%) over almost 20 years of study. At the same time, a number of caveats
are noteworthy. The current sample is representative of children from the area sampled,
which has high levels of childhood poverty and a substantial American Indian population,
but it is not nationally representative and may not be generalizable to other populations or
samples. Perhaps more importantly, suicidal ideation was only assessed in the 3 months
immediately preceding the interview. A shorter assessment window goal can maximize
recall and diminish forgetting,29-31 but it is also one reason why our reported rates of
ideation for this study are lower than those of other studies that assessed lifetime occurrence
of ideation.>19:20 To the extent that the shorter assessment window might misclassify some
children who did experience ideation into the no suicidal behavior group, our reported
effects would underestimate the true associations. Finally, analyses attempted to statistically
adjust for known independent risk factors of childhood suicidal thoughts and behavior, but
not all such risk factors were assessed (e.g., family history of suicide).

Childhood suicide behavior is rightly viewed as a serious, destructive childhood experience
that requires immediate attention and treatment. The National Institute of Mental Health has
put significant funds toward the development of programs to treat children that have a
suicide attempt and to help to avoid further attempts. The attention is often rightfully
directed to stabilizing the child, avoiding further ideation or attempts, and ameliorating
childhood distress/dysfunction. With the immediacy of these goals, little attention has been
paid to how suicide behavior can disrupt the successful transition to adulthood. This study
suggests that for many, childhood suicide behavior is a marker for long-term, pervasive
problems, problems that have the potential to derail functioning in adulthood for years to
come. This work requires retesting in other samples, but it also should initiate work
understanding the mechanism by which this childhood experience can disrupt functioning in
many areas of functioning years after the suicide behavior. Many children with a history of
STBs functioned well in adulthood, and such individuals should be studied to better
understand characteristics and processes associated with resilience. Person-centered analyses
have the potential to clarify the factors that portend such long-term problems and those that
may allow for optimal functioning in the face of this risk.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Figure 1.
Associations of childhood suicidal thoughts and behavior (STB) groups with adult

functional scales for health, risky behavior, financial/educational, and social functioning.
Note: Suicide behavior groups were compared to no childhood suicide behavior group. *p
<.05; ** p< .01
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Figure 2.
Associations of childhood suicidal thoughts and behavior (STB) groups with measures of

optimal adult functioning. Note: dx = diagnosis. *p < .05; ** p< .01.
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Table 1.

Definitions and Prevalence by Age 16 of Different Types of Suicidal Thoughts and Behaviors

Page 14

Construct Definition CAPA/YAP A Items % (n)

Passive ideation | Thoughts about wanting to be dead or death. Include thoughts about not being able to CDC9I01 4.1(71)
go on any longer and life not being worth living. To code, thoughts must be intrusive PDC9I101
into at least two activities.

Active ideation Thoughts specifically about killing oneself, by whatever means, with some intention CDDO0I01 2.5(42)
to carry them out. Do not include suicidal plans PDDO0I01

Suicidal Plans Suicidal thoughts that contain plans of a suicidal act and some intent to carry them CDD1I01 1.2 (17)
out. If suicidal attempt has been made, determine whether a plan was present prior to PDD1101
the attempt.

Suicide Attempt | Episodes of deliberately self-harmful behavior involving some intention to die at the CDD2EO1 3.9 (69)
time of the attempt. Rate here, no matter how unlikely the attempt was to cause death, PDD2EO01
so long as the child's intention was to die. If parent unsure about intention to die, code | CDD2101
if the parent can describe a clear self-harmful event. PDD2101

Total 7.0 (116)

Note: All assessed 4 to 7 times between ages 9 and 16 by structured interview with the child and their parent. All constructs were assessed for the 3
months immediately preceding the interview to maximize recall except suicide attempts, which were assessed for both the 3-month primary period
as well as lifetime. CAPA = Child and Adolescent Psychiatric Assessment; YAPA = Young Adult Psychiatric Assessment.
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