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Abstract
Background—Child maltreatment is a potent risk factor for psychopathology. Although the
developmental timing of first exposure to maltreatment is considered important in shaping risk of
future psychopathology, no consensus exists on whether earlier or later exposures are more
deleterious. This study examines whether age at first exposure to abuse is associated with
subsequent depression and suicidal ideation.

Methods—Data were drawn from the National Longitudinal Study on Adolescent Health
(n=15,701). Timing of first maltreatment exposure was classified using: (1) a crude measure
capturing early childhood (0–5), middle childhood (6–10), or adolescence (11–17); and (2) a
refined measure capturing infancy (0–2), preschool (3–5), latency (6–8), prepubertal (9–10),
pubertal (11–13), or adolescence (14–17). We examined whether timing of first exposure was
associated with depression and suicidal ideation in early adulthood in the entire sample and among
those exposed to maltreatment.

Results—Respondents exposed to physical abuse at any age had a higher odds of depression and
suicidal ideation in young adulthood than non-maltreated respondents. Among maltreated
respondents, exposure during early childhood (0–5), particularly pre-school (3–5), was most
strongly associated with depression. Respondents first exposed to physical abuse during preschool
had a 77% increase in the odds of depression and those first exposed to sexual abuse during early
childhood had a 146% increase in the odds of suicidal ideation compared to respondents
maltreated as adolescents.

Conclusions—Developmental timing of first exposure to maltreatment influences risk for
depression and suicidal ideation. Whether these findings are evidence for biologically-based
sensitive periods requires further study.
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Introduction
Depression and suicidality (i.e., suicidal ideation, suicide attempts) are serious public health
problems among youth, currently estimated in cross-sectional studies to affect 11.7%
(Merikangas et al., 2011) and 14.5% of adolescents, respectively 1. Exposure to childhood
adversity, particularly physical and sexual abuse, is a potent risk factor for all types of
psychopathology across the lifespan, including depression and suicidality 2; 3. These
findings are concerning given that more than a third of adults in the United States report
having been exposed to physical or sexual abuse as children 4.

The developmental timing of exposure to child maltreatment is considered an important
dimension of the maltreatment experience that may be related to subsequent
psychopathology risk 5; 6. However, there is little consensus on whether earlier or later
exposure is associated with worse outcomes. On one hand, early maltreatment might be
more deleterious than later maltreatment because it can compromise a child’s ability to
successfully master stage-salient developmental tasks (e.g., self-regulation, secure
attachments); failure to meet earlier developmental milestones can, in turn, interfere with the
child’s ability to successfully accomplish future developmental tasks, consistent with
developmental psychopathology theories 7. From the perspective of developmental
neuroscience, early life adversities may also be more deleterious because they occur when
the foundation of brain architecture and neurobiological systems involved in regulating
arousal, emotion, stress responses, and reward processing are being wired. Exposure to
maltreatment early in life can disrupt the development of neural circuits that interfere with
typical patterns of brain development, heightening vulnerability to a host of mental health
problems 8–11. On the other hand, later exposures, such as those occurring during
adolescence, might be more harmful because adolescents have developed the cognitive skills
to conceptualize experiences of abuse 12; 13. Moreover, physiological stress response
systems undergo substantial change during adolescence (Stroud et al, 2009), potentially
magnifying the detrimental impact of maltreatment on mental health.

Identification of age periods during which an exposure might be accompanied by heightened
risk for subsequent adverse outcomes may help identify “sensitive periods” in development,
or windows of time when the developing brain is particularly sensitive to environmental
influence 14; 15. Although the existence of sensitive periods has been established for the
visual 16, and auditory systems 17, knowledge about the existence of sensitive periods for
social and emotional development is limited. Identification of sensitive periods in child
social and emotional development could have profound implications, yielding novel insights
into developmentally-relevant biological pathways, and points in development during which
interventions could be most efficacious in minimizing the effects of maltreatment and
reducing children’s risk for psychopathology.

To date, few studies have examined the effect of developmental timing of exposure to
maltreatment on the subsequent development of psychopathology. Existing studies have
reported mixed findings regarding the age period associated with most harm. In two
prospective studies, individuals with maltreatment prior to age 5 had higher levels of
internalizing symptoms in childhood 18 and depressive symptoms in adulthood 19 compared
to those exposed during later stages. However, others have found that exposure to
maltreatment occurring in adolescence was associated more strongly with adolescent
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depressive symptoms than maltreatment prior to age 12 20. Another study found evidence
that both early and late onsets were harmful, with childhood-limited maltreatment being
significantly associated with higher levels of both depression and suicidality and adolescent
maltreatment being associated with suicidality 21. Two studies found no effect of
developmental timing of maltreatment in relation to internalizing symptoms 22; 23. Although
these studies suggest that developmental timing of maltreatment exposure may matter for
later risk of depression or suicidality, these studies are limited by a predominant focus on
children prior to adolescence, a lack of attention to suicidality and potential gender
differences, and reliance on small community-based samples.

We address these limitations by using data from a large nationally representative sample of
young adults to examine whether there are developmental timing differences in the
associations of child maltreatment with depression and suicidal ideation. We examined
developmental timing differences, separately for physical and sexual abuse, using a
relatively crude and a more refined measure of age at first abuse. We used these two coding
schemes to evaluate whether greater insights could be gained by using a more nuanced
approach. Based on extensive prior literature, we expected that respondents exposed to
either physical or sexual abuse at any age would have higher risk for depression and suicidal
ideation relative to those who were unexposed. We also hypothesized that respondents first
exposed to maltreatment during the early childhood period would have higher risk for
depression and suicidal ideation than those first exposed at later time points. Finally,
because previous studies have shown that exposure to child maltreatment, depression, and
suicidal ideation differ by gender 2; 24; 25, we tested for potential gender differences in these
associations.

Methods
Sample and Procedures

Data came from the National Longitudinal Study of Adolescent Health (Add Health), a
nationally representative longitudinal survey of adolescents and young adults. Add Health
recruited a school-based sample of adolescents in grades 7 through 12 in 1994 and has
followed respondents into young adulthood. To date, there have been 4 waves of data
collection. This study used data from the Wave 1, 3 and 4 interviews. Wave 1 (1994–1995)
utilized a multi-stage sampling design to enroll adolescents. A systematic random sample of
high schools along with feeder schools (i.e., middle schools whose students matriculate at
the selected high school) was selected. A total of 134 schools (79%) participated. An in-
school survey was completed by 90,118 students, and 20,745 students participated in a more
detailed in-home interview (75.6% and 79.5% of eligible students, respectively). Wave 3
(2001–2002) interviewed 15,197 in-home Wave 1 respondents (aged 18–26), and Wave 4
(2008–2009) follow-up interviews were completed with 15,701 of these respondents (aged
24–32; 77.4% and 80.3% of eligible respondents, respectively). Additional information
about the sample and sampling procedures is available elsewhere 26.

Measures
Predictors: Exposure to Physical and Sexual Abuse—At Wave 4, respondents
completed items assessing exposure to physical and sexual abuse. Physical abuse was
ascertained by the question: “Before your 18th birthday, how often did a parent or adult
caregiver hit you with a fist, kick you, or throw you down on the floor, into a wall, or down
stairs?” Sexual abuse was ascertained with the item: “How often did a parent or other adult
caregiver touch you in a sexual way, force you to touch him or her in a sexual way, or force
you to have sexual relations?” For both questions, respondents reported how old they were
the first time the event happened. We created two different coding schemes for exposure
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timing, consistent with prior research 19. The first was a crude, three category variable
denoting first exposure during early childhood (0–5), middle childhood (6–10), or
adolescence (11–17). The second was a refined six category variable denoting first exposure
during infancy (0–2), preschool (3–5), latency (6–8), prepubertal (9–10), pubertal (11–13),
or adolescence (14–17).

Psychopathology—We examined the association of child maltreatment with Wave 3
depression and suicidal ideation. Although these outcomes were assessed in prior waves, we
focused on responses from Wave 3 because this was the first wave when all respondents in
the sample were older than age 17 and therefore outside the exposure time period.

Depression—Depression was measured using a 9-item version of the Center for
Epidemiological Studies of Depression Scale (CES-D) 27. Respondents indicated the
frequency of depressive symptoms in the past week on a scale ranging from “never or
rarely” to “most/all of the time.” The scale has sound psychometric properties 27; 28. The
short form of the CES-D used in the Add Health survey has demonstrated adequate
reliability (Cronbach’s alpha=0.79) and has been utilized in numerous studies examining the
correlates and consequences of adolescent depression 29; 30. A total score for each
respondent was calculated. To facilitate interpretation, and address the skew towards lower
values in the sample, we dichotomized responses into the top quartile (depressed), which
corresponded to a score of 7 or higher on the total score, and bottom three quartiles (not
depressed). Previous studies have used comparable thresholds to define depression 31.

Suicidal ideation—Suicidal ideation was measured with the item: “During the past 12
months, have you ever seriously thought about committing suicide.” This item was taken
from the Youth Risk Behavior Surveillance system and has been shown to have good test-
retest reliability 32 as well as convergent and discriminant validity 33.

Covariates—All models contained controls for sex, age (continuous), parental education
(highest level attained by either mother or father; 1=less than high school; 2=GED or high
school diploma; 3=business, trade, or vocational school post-high school; 4=some college;
5=college; 6=more than college; 7=missing) and parental occupation (1=professional/
manager; 2=technical, officer worker, or sales; 3=industry, construction, transportation, or
military; 4=missing) as measures of socioeconomic status, and self-reported race/ethnicity
(1=white; 2=black; 3=Asian; 4=Hispanic; 5=native American; 6=other; 7=multi-racial). All
of these covariates were taken from the Wave 1 interview.

Data Analyses
We fit a series of logistic regression models that examined the associations between timing
of first maltreatment exposure and both depression and suicidal ideation using our crude and
refined measures. We conducted these analyses first in the total sample (with respondents
who never experienced maltreatment as the referent) and in the sample of respondents
exposed to maltreatment (where first onset of exposure in adolescence was the referent). We
used survey procedures in SAS 9.2 to adjust for survey design, sample weights, and non-
response. We tested for multiplicative interactions between gender and both physical and
sexual abuse in predicting depression and suicidal ideation in the total sample.

Results
Table 1 presents descriptive statistics on the total analytic sample and the respondents who
reported high levels of depressive symptoms and suicidal ideation. In Add Health, 24.49%
of respondents experienced depressive symptoms exceeding the cut-point and 6.61%
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reported past-year suicidal ideation. Additionally, 17.43% reported having been exposed to
physical abuse and 4.84% to sexual abuse by age 17 (Figure 1). A total of 19.83%
experienced at least one of these exposures and 2.36% experienced both. The mean age at
first onset of exposure to physical abuse (mean=10.68; se=0.12) was older than the mean
age at first onset of exposure to sexual abuse (mean=8.07; se=0.21). In the models described
below, no statistically significant interactions between gender and physical or sexual abuse
emerged, using either the crude or refined categories or the total sample or exposed-only
sample. Therefore, we present results for males and females combined.

Child Maltreatment, Depression, and Suicidal ideation
Respondents who reported exposure to child maltreatment at any age had higher odds of
subsequent depression and suicidal ideation than non-maltreated respondents. Respondents
exposed to physical abuse had 1.62 times the odds of experiencing depression (p<0.0001)
and 2.41 times the odds of having suicidal ideation (p<0.0001) compared to unexposed
respondents. Those exposed to sexual abuse had 1.77 times the odds of experiencing
depression (p<0.0001) and 2.31 times the odds of having suicidal ideation (p<0.0001) when
compared to non-maltreated respondents.

Developmental Timing of Exposure to Adversity, Depression, and Suicidal ideation in Total
Sample

Age at onset of exposure to child maltreatment (both crude and refined), influenced the
association between maltreatment and depression, and suicidal ideation (Table 2). Compared
to unexposed respondents, those exposed to physical or sexual abuse had higher odds of
experiencing depression, regardless of the age of exposure, in the crude analysis (odds ratios
range from 1.47 to 1.90). However, in the refined analysis, there were some exceptions:
respondents first exposed to physical abuse during the infancy period (OR=1.04; p=0.9317)
or sexual abuse during the pre-pubertal period (OR=0.92; p=0.8220) were no more likely to
develop depression than the unexposed group. The largest increase in odds of depression
was observed for first exposure to physical abuse during the pre-school period (OR=2.28;
p<0.0001) and first exposure to sexual abuse during the infancy period (OR=2.73;
p=0.0175).

For suicidal ideation, exposure to physical abuse was associated with elevated odds in all
time periods except infancy, whether age at onset was coded as crude or refined. The largest
increase in odds was found for first exposure to physical abuse during preschool (OR=2.80;
p<0.0001). For sexual abuse, only early childhood exposures (OR=3.94; p<0.0001),
including exposure during infancy (OR=5.17; p=0.0032) or the preschool period (OR=3.64;
p<0.0001) were significantly associated with suicidal ideation.

Developmental Timing of Exposure to Adversity, Depression, and Suicidal ideation in
Maltreated Respondents

Among the sample of respondents with a maltreatment history, age at onset of maltreatment
exposure was associated with some measures of subsequent psychopathology but not others
(Table 3). First exposure to physical abuse during the preschool period was associated with
an elevated odds of depression when compared to first exposure during the adolescent
period (OR=1.77; p=0.0042). For the crude age at exposure onset, there was a trend for early
childhood exposure to be associated with increased odds of depression (OR=1.40;
p=0.0709). No significant differences were found for depression across age-at-exposure
groups for sexual abuse.

Considering suicidal ideation, no significant differences emerged across age-at-onset groups
for physical abuse. However, respondents first exposed to sexual abuse during early
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childhood had increased odds of suicidal ideation (OR=2.46; p=0.0313), although the
association was attenuated in the refined analysis.

As a final step, we evaluated models using alternative reference categories in the exposed-
only analysis. Using the crude categorization, individuals first exposed to sexual abuse
during early childhood had a higher odds of suicidal ideation relative to those first exposed
during middle childhood (OR=2.69; p=0.0299). Using the refined categorization, individuals
first exposed to sexual abuse during the pre-school (OR=1.94; p-value=0.10) and latency
period (OR=2.37; p=0.0706) had higher odds of depression than those first exposed during
the pre-pubertal period. Respondents first exposed to sexual abuse during the pre-school
period had marginally elevated odds of suicidal ideation compared those first exposed
during the latency period (OR=2.53; p=0.0682).

Discussion
Child maltreatment is among the most potent determinants of subsequent psychopathology,
not only in children and adolescents, but also in adults 2; 3. Consistent with this prior work,
we find that respondents exposed to physical and sexual abuse were more likely to have high
levels of depression and to experience suicidal ideation in young adulthood relative to those
with no maltreatment exposure. Importantly, our findings additionally suggest that the risk
for future mental health problems among individuals exposed to maltreatment is shaped, in
part, by the developmental timing of maltreatment exposure. Among those who experienced
maltreatment, first exposure during the early childhood period (ages 0–5), particularly
during pre-school (ages 3–5), was most deleterious. Specifically, respondents first exposed
to physical abuse during preschool had a 77% increase in the odds of depression compared
to those first maltreated as adolescents. Similarly, respondents first exposed to sexual abuse
during early childhood had a 146% increase in the odds of suicidal ideation relative to those
maltreated during adolescence. These findings are consistent with several previous studies
showing that earlier onsets of maltreatment (prior to age 5) 18; 19; 21 are associated with
depression, suicidal ideation, and other mental outcomes.

A more complicated story regarding developmental timing emerged for sexual abuse in our
analyses comparing exposed respondents to unexposed respondents. Here, we found that
child sexual abuse was associated with an elevated risk of depression across all age groups
when using our crude measure. However, in the refined analysis we found no elevation in
depression among those first maltreated during the pre-pubertal period (ages 9–10). Given
the lower prevalence of sexual abuse than physical abuse, this finding may reflect
insufficient power to detect differences in our refined analysis. Moreover, compared to
unexposed respondents, first exposure to sexual abuse after the pre-school period was not
associated with an elevated risk of suicidal ideation. One possibility is that a greater
proportion of unwanted sexual experiences occurring later in development are perpetrated
by peers, rather than family members or other adults, which could have implications for
long-term impact on mental health. Collectively, findings for both physical and sexual abuse
illustrate the importance of examining developmental timing using a refined approach, as
collapsing into crude categories obscured important developmental differences.

We also did not identify any significant interactions between gender and exposure to either
physical or sexual abuse. These results were somewhat surprising given that depression, in
particular, is much more prevalent in females compared to males 24; 34. However, recent
research has found that gender differences in depression are partly explained by females’
higher likelihood of experiencing interpersonal violence; it is not explained by females’
differential susceptibility to depression following exposure to violence 2.
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Why might maltreatment during early childhood be so harmful? Several factors could
explain these findings. It is well-known that child maltreatment impacts core developmental
processes that are linked to psychopathology risk, including attachment, emotion regulation,
stress response, executive functioning, and arousal see for example 35; 36. Although not well
studied empirically, extant theory suggests that early childhood is the time when there is the
greatest capacity to develop and refine these processes 37. Therefore, maltreatment occurring
during the first five years of life could be more deleterious than maltreatment occurring later
in life because it coincides with the window of vulnerability (or sensitive period) for typical
developmental processes. Early childhood is also a period of rapid brain development,
including synapse formation and pruning 37. According to stress neurobiology research,
exposure to maltreatment at this stage has a greater potential to become literally wired into
the brains of developing children 38; 39.

The finding that first onset of maltreatment during early childhood was associated with
higher odds of depression and suicidal ideation in young adulthood has important
implications for theory, practice, and policy. It extends current thinking regarding possible
sensitive periods in social-emotional developmental processes by providing empirical data
to support this knowledge-base and theory around sensitive periods. These findings also
suggest that interventions and policies designed to protect children exposed to maltreatment
from developing long-term mental health problems should be targeted as early in
development as possible. This is a significant challenge, given that the highest rates of
victimization are among younger children, with almost one third of the estimated 772,000
children in the United States with substantiated cases of child abuse or neglect were
maltreated prior to age 4 40. Delivering psychosocial interventions to young children can be
challenging, but evidence-based approaches for young children and their caregivers that
both improve mental health outcomes and prevent future maltreatment incidents exist,
including Parent Child Interaction Therapy 41 and Parent Infant Psychotherapy 42. Greater
dissemination and implementation of these interventions may be one effective approach to
reducing the long-term mental health consequences of child maltreatment at the societal
level.

Several limitations should be considered in interpreting results of this study. First, our
information about maltreatment experience is relatively limited in that these measures lack
specific details about the characteristics of abuse (e.g., severity, chronicity, duration, and
relationship of the perpetrator to the respondent). In particular, our measure of physical
abuse does not include information about injuries caused by abuse (e.g., bruising, bleeding,
and broken bones). Furthermore, our measure of sexual abuse combines different types of
sexual abuse experiences that could vary in their degree of trauma (e.g., touching vs. forced
rape). Moreover, although we found evidence that early maltreatments appears more
deleterious than later maltreatment, earlier exposures may also be more chronic than later
experiences. Future studies will need to incorporate detailed measures of multiple
dimensions of the maltreatment experience so that the effects of developmental timing can
be teased apart from other characteristics of the abuse. Second, our outcome measures were
based on symptoms of depression during the past week and a single item of suicidal
ideation, rather than a diagnostic interview or depression over a longer period of time.
However, both measures have been widely used in epidemiological studies and have
demonstrated good reliability and validity 27; 32; 33. Future research should examine timing
of maltreatment in relation to mental disorder onsets and chronicity. Third, exposure to
physical and sexual abuse was obtained retrospectively, which may provide a less reliable
and valid measure than prospective reports as a result of memory issues or lack of
willingness to disclose private matters. However, recent studies have found retrospective
and prospective measures of maltreatment produce similar estimates of effect, including for
depression 43. In addition, recalling age at first exposure may introduce recall bias and it is
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difficult to gauge the validity of reports occurring during infancy. Prospective research is
needed to replicate these findings. Finally, we focused on two outcomes – depression and
suicidal ideation – that are most likely distally related to exposure to maltreatment. While
not a limitation per se, examination of more proximal processes, for example, brain structure
and function, is needed to complement epidemiological studies and provide more conclusive
evidence regarding the points in development when maltreatment is most likely to be
deleterious. Moreover, inclusion of information regarding mental health services received
following exposure to maltreatment is also important and should be included in future
studies. This type of information could be important in helping to better disentangle the
consequences of exposure to maltreatment and identify factors that could mitigate risk for
future psychopathology.

Conclusion
Using data from a large nationally-representative sample, we find that early maltreatment is
more strongly associated with risk for depression and suicidal ideation than maltreatment
beginning at later developmental periods. These findings underscore the need to incorporate
developmentally-specific measures of maltreatment exposure into future studies.
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Figure 1.
Distribution of age at first onset of exposure to physical and sexual abuse in AddHealth
With respect to physical abuse, 3.38% were exposed during infancy (age 0–2), 13.5% during
preschool (age 3–5), 18.05% during latency (age 6–8), 10.60% during the pre-pubertal
period (age 9–10), 21.52% during the pubertal period, and 32.94% during the adolescent
period (age 14–17). With respect to sexual abuse, 6.97% were exposed during infancy,
27.11% during preschool, 23.59% during latency, 13.17 during pre-pubertal period, 15.31%
during the pubertal period, and 13.86% during the adolescent period.
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