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Childhood adversities and adolescent depression: A matter
of both risk and resilience

ALBERTINE J. OLDEHINKEL,a JOHAN ORMEL,a FRANK C. VERHULST,b AND ESTHER NEDERHOFa

aUniversity of Groningen University Medical Center Groningen; and bErasmus University Medical Center Sophia Children’s
Hospital

Abstract

Childhood adversities have been proposed to modify later stress sensitivity and risk of depressive disorder in several ways: by stress sensitization, stress
amplification, and stress inoculation. Combining these models, we hypothesized that childhood adversities would increase risk of early, but not later, onsets of
depression (Hypothesis 1). In those without an early onset, childhood adversities were hypothesized to predict a relatively low risk of depression in high-stress
conditions (Hypothesis 2a) and a relatively high risk of depression in low-stress conditions (Hypothesis 2b), compared to no childhood adversities. These
hypotheses were tested in 1,584 participants of the Tracking Adolescents’ Individual Lives Survey, a prospective cohort study of adolescents. Childhood
adversities were assessed retrospectively at ages 11 and 13.5, using self-reports and parent reports. Lifetime DSM-IV major depressive episodes were assessed
at age 19, by means of the Composite International Diagnostic Interview. Stressful life events during adolescence were established using interview-based
contextual ratings of personal and network events. The results provided support for all hypotheses, regardless of the informant and timeframe used to
assess childhood adversities and regardless of the nature (personal vs. network, dependent vs. independent) of recent stressful events. These findings suggest
that age at first onset of depression may be an effective marker to distinguish between various types of reaction patterns.

The current state of knowledge with regard to consequences
of childhood adversities for later stress sensitivity and depres-
sive disorder is characterized by seemingly conflicting bodies
of evidence. The divergent findings can roughly be categor-
ized into three ways in which childhood adversities and recent
stressors jointly influence the development of depression:
stress sensitization (SS), stress amplification (SA), and stress
inoculation (SI; Rudolph & Flynn, 2007).

The SS and SA models both predict that childhood adver-
sities increase vulnerability to the negative effects of stressors
occurring later in development, but they diverge in the as-
sumed expression of this vulnerability. The SS model states

that childhood adversities lower the threshold for depressive
reactions to recent stressors, and hence that individual differ-
ences in depression risk caused by childhood adversities are
expressed in low current stress conditions in particular. This
model has predominated in research on the role of early ex-
periences in the development of depressive disorders, and it
was empirically supported in adolescents (Harkness, Bruce,
& Lumley, 2006; Rudolph & Flynn, 2007) and young adults
(Hammen, Henry, & Daley, 2000). As opposed to the SS
model, the SA model predicts that individual differences in
depression risk will be expressed in high rather than low cur-
rent stress conditions. Support for SA due to childhood adver-
sities was found by Kendler, Kuhn, and Prescott (2004) and
McLaughlin, Conron, Koenen, and Gilman (2010), while Ru-
dolph and Flynn (2007) and Seery, Holman, and Silver
(2010) provided partial support.

Although the SS and SA models differ with respect to the
current stress conditions under which the effects of childhood
adversities are most discernible, the starting point of both is
that childhood adversities result in an increased risk of de-
pression. The SI model starts from a completely different
premise: that childhood adversities may protect against the ef-
fects of later life stress (Andrews, Page, & Neilson, 1993),
because of “steeling” effects (Lyons & Parker, 2007; Rutter,
2006). Seery et al. (2010) found that individuals who had
been exposed to moderate cumulative lifetime adversity
levels were more resilient to the effects of recent stressful
events than were those with no history of adversity. Addi-
tional findings suggesting SI are, among others, lower corti-
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sol levels during current stress in children exposed to moder-
ate early adversity levels than in children exposed to low early
adversity levels (Gunnar, Frenn, Wewerka, & Van Ryzin,
2009), and greater resilience to current work stress in young
adults who had experienced work stress as adolescents than
in those who had not (Mortimer & Staff, 2004).

At first sight, the concepts of SS, SA, and SI seem irrecon-
cilable. However, this is not necessarily true. Rudolph and
Flynn (2007) found evidence for both SS and SA by childhood
adversity in youth, but not in the same individuals: SS effects
were seen in prepubertal boys and pubertal girls, SA effects in
prepubertal girls. A combination of SI and SA effects was re-
ported by Seery et al. (2010), who found curvilinear associa-
tions between lifetime adversity and sensitivity to recent stress-
ful events, with the lowest sensitivity levels in individuals
exposed to moderate lifetime adversity. The SI and SS models
have a different focus, but both propose that individuals ex-
posed to (moderate) childhood adversities are relatively better
off in current high- than low-stress conditions, as compared to
individuals not exposed to childhood adversities.

Taken together, these findings imply two things. There is
no single overarching principle of how childhood adversities
affect depressive reactions to stressful events later in life. Dif-
ferent processes can occur in different individuals, depending
on, among other things, the level of adversity they were ex-
posed to as children and their ability to cope with these stress-
ors at that time. We postulate that children who are able to
manage the challenges well can gain toughness and mastery
to cope with future stressors (Koolhaas et al., 2011; Seery
et al., 2010). In other words, these children may show later
stress responses that correspond with the SI model. If adver-
sity levels exceed their regulatory capacity, they may develop
depressive reaction patterns, possibly as an evolutionary con-
served shutdown mechanism to give up engagement in order
to preserve energy and increase chances of survival (Belsky,
2008; Zellner, Watt, Solms, & Panksepp, 2011). Childhood-
onset mental health problems have been reported to mediate
the association between childhood adversities and adolescent
mental health problems (Bakker, Ormel, Verhulst, & Olde-
hinkel, 2012). Hence, children whose adversities exceed their
coping skills may develop a depressive reaction pattern, cor-
responding with the SA model, and therefore have a high risk
of childhood-onset depressive episodes. If true, this suggests
that SA effects are most likely to be observed in samples that
include many individuals with early-onset depressions. In
contrast, absence of early-onset depressions is hypothesized
to be a marker of SI. It is crucial to distinguish between chil-
dren with early-onset depressions and those who survived
childhood adversities without developing a depressive reac-
tion style, because mixing these two groups up is likely to re-
sult in inconsistent findings.

One may wonder where this leaves the SS model. The an-
swer could be related to the second issue that needs to be to
acknowledged: vulnerability and resilience may not apply un-
der all circumstances, but be context dependent. Childhood
adversities that do not induce a depressive reaction style

may program individuals for a life with high rather than
low stress levels. From this point of view, whether childhood
adversities should be considered a risk or a resilience factor
depends on the environment an individual ends up in.
High-stress environments generally provide suboptimal con-
ditions for growing up, but children adapt to adversities by
developing strategies to make the best of it (Boyce & Ellis,
2005; Brumbach, Figueredo, & Ellis, 2009; Nederhof &
Schmidt, 2011; Pollak, 2008). These acquired skills provide
them with an advantage in later high-stress situations, possi-
bly at the cost of relatively worse functioning in low-stress sit-
uations owing to higher trait levels of depression (Rosenman
& Rodgers, 2006). The resulting pattern of associations re-
sembles a pattern typically interpreted as reflecting SS (i.e.,
more depressive symptoms in individuals exposed to child-
hood adversities; converging lines) in the low to medium cur-
rent stress range, which turns into a pattern consistent with the
SI model (more depressive symptoms in the nonexposed
group; diverging lines) after the point where the lines cross,
that is, in the medium to high current stress range.

Whereas the supposition that exposure to childhood adver-
sities can be advantageous in high-stress conditions later in life
follows naturally from the notion that early experiences pro-
gram individuals for later ones (e.g., Brumbach et al., 2009),
the idea that these same individuals have a relative disadvan-
tage, compared to individuals not exposed to childhood adver-
sities, in low-stress situations is less straightforward. A higher
depression risk of exposed individuals in favorable, low-stress
conditions may be the price that has to be paid because the ac-
quired insensitivity is not necessarily restricted to negative ex-
periences, but could also involve experiences that can enhance
positive affect (Ellis, Boyce, Belsky, Bakermans-Kranenburg,
& van IJzendoorn, 2011; Fergusson, Horwood, & Shannon,
1984; Hankin et al., 2011). Low positive affect is a well-estab-
lished risk factor for depression. Note that the assumed disad-
vantage of individuals exposed to childhood adversities in low-
stress conditions relates to a relative incapability to benefit
from risk-reducing positive influences and does not imply
that these individuals have a higher depression risk in current
low-stress than in high-stress conditions in absolute terms.

Adolescence is a particularly informative life phase to in-
vestigate consequences of childhood adversities on depres-
sion, because it is characterized by a high incidence of major
depression (Hankin et al., 1998; Oldehinkel, Wittchen, &
Schuster, 1999) and many potentially stressful challenges
(Nelson, Leibenluft, McClure, & Pine, 2005; Oldehinkel &
Bouma, 2011; Paus, Keshaven, & Giedd, 2008). In the pres-
ent study, we used data from a large longitudinal population
survey of adolescents to test the following hypotheses:

Hypothesis 1: Childhood adversities are associated with an
increased risk to develop a (incident) depressive episode.
The relative risk is particularly high in childhood and decrea-
ses over time.
Hypothesis 2: Adolescents who survived childhood adversi-
ties without getting depressed in childhood or early adoles-
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cence (in this study defined as the period until the age of 16)
have, compared to adolescents exposed to few adversities: (a)
a lower probability to develop a depressive episode in current
high-stress conditions and (b) a higher probability to develop
a depressive episode in current low-stress conditions.

Note that, although these hypotheses were developed by com-
bining aspects of the SS, SA, and SI models, they cannot be
used to test any of these three models directly.

A number of features make our study particularly suitable
for investigating long-term effects of childhood adversities on
sensitivity to recent stressful events and depression risk: a fol-
low-up period of over 10 years, multi-informant ratings of
childhood adversities during various periods, information
about the lifetime occurrence of DSM-IV major depressive
episodes and their age of onset, and meticulous assessments
of stressful events occurring between the ages of 16 and 19
through contextual, interviewer-based ratings.

Methods

Sample

The data were collected as part of the Tracking Adolescents’
Individual Lives Survey, a prospective cohort study of Dutch
adolescents (Ormel et al., 2012). Four assessment waves have
been completed to date, which ran from March 2001 to July
2002 (Time 1 [T1]), September 2003 to December 2004
(Time 2 [T2]), September 2005 to August 2007 (Time 3
[T3]), and October 2008 to September 2010 (Time 4 [T4]).
The study was approved by the Dutch Central Committee
on Research Involving Human Subjects. Participants were
treated in compliance with American Psychological Asocia-
tion ethical standards, and all measurements were carried
out with their adequate understanding and written consent.

At T1, 2,230 (pre)adolescents were enrolled in the study
(response rate 76%, mean age ¼ 11.1, SD ¼ 0.6, 51% girls;
De Winter et al., 2005), of whom 96% (N¼ 2,149, mean age
¼ 13.6, SD¼ 0.5, 51% girls) participated at T2. The response
rates at T3 and T4 were, respectively, 81% (N¼ 1,816, mean
age¼ 16.3, SD¼ 0.7, 52% girls) and 83% (N¼ 1,881, mean
age ¼ 19.1, SD ¼ 0.6, 52% girls).

The fourth assessment wave included questionnaires, a
psychiatric diagnostic interview, and a life events interview.
Because the life events interview was costly and labor inten-
sive, it was only administered to part of the sample, in which
respondents with a psychiatric diagnosis were oversampled.
Of all T4 participants, 84% (N ¼ 1,584) agreed to have the
diagnostic interview, 93% of whom gave consent for a life
events interview. Of these, 45% (n ¼ 659) met DSM-IV cri-
teria for a psychiatric disorder during the past year. These
adolescents were all selected for the life events interview,
and 580 (89%) were actually interviewed; for 11% an inter-
view was not feasible within the study period owing to prac-
tical constraints. Of the adolescents without a past-year
diagnosis (n¼ 808), 49% were selected for the life events in-

terview and 47% (n ¼ 377) were actually interviewed, yield-
ing a total of 957 interviews (mean age ¼ 19.1, SD ¼ 0.6,
55% girls). As compared to the part of the T4 sample that
did not get the life events interview, participants were more
often females (55% vs. 50%; x2

1 ¼ 4.5, p ¼ .04); were
younger (mean age ¼ 19.0, SD ¼ 0.6 vs. 19.2, SD ¼ 0.6),
t (df ¼ 1,879) ¼ 6.3, p , .01; and reported more depressive
symptoms (mean item score 0.33, SD ¼ 0.31 vs. 0.26, SD ¼
0.29); t (df ¼ 1,694) ¼ –4.4, p , .01, as assessed with the
Adult Self-Report (Achenbach & Rescorla, 2003).

Measures

Major depression. The presence of psychiatric disorders was
assessed during T4, by means of the World Health Organiza-
tion Composite International Diagnostic Interview (CIDI), ver-
sion 3.0. The CIDI is a structured diagnostic interview that
yields lifetime and current diagnoses according to DSM-IV
(American Psychiatric Association, 2000). The CIDI has
been used in a large number of surveys worldwide (Kessler
& Ustun, 2004), and it has shown good concordance with clin-
ical diagnoses (Haro et al., 2006; Kessler et al., 2009).

Depression was operationalized as a major depressive epi-
sode (MDE). In addition to the lifetime occurrence of an
MDE, the CIDI also yields information with regard to the
age of first onset, the age at which the last episode started,
and the age at which the last episode ended.

Childhood adversities. Exposure to childhood adversities
was assessed at T2, by means of parent- and self-reported rat-
ings of overall stressfulness of the child’s life between ages
0–5 and 6–11, respectively. Parents were asked, “How stress-
ful was your child’s life in this life phase?” and adolescents
were asked, “How many bad things happened to you in this
period?” The stressfulness was rated on an 11-point scale
(0 ¼ not at all, 10 ¼ very much). Means and correlations
of the individual adversity measures are given in Table 1.
Based on these four adversity measures, we constructed a fac-
tor score (ML extraction) to capture the common core of these
measures, which explained 42% of the variance in the indi-
vidual measures. This factor score was used as the main pre-
dictor in subsequent analyses.

Recent stressful events. Stressful life events in the period be-
tween T3 and T4 were assessed with Kendler’s Life Stress In-
terview (LSI; Kendler, Karkowski, & Prescott, 1998), which
was based on the Life Events and Difficulties Schedule (Brown
& Harris, 1989). The LSI encompasses 11 personal events, that
is, events occurring primarily to the respondents themselves,
including assault, breakup of romantic relationship, illness or
injury, trouble with police, loss of a confidant, and difficulties
at work or school. In addition, there are 4 classes of events oc-
curring primarily to an individual in the respondent’s social
network (e.g., a serious crisis, illness, or death). Each reported
stressful life event was dated as accurately as possible by means
of mnemonic aids such as personal calendars. A distinguishing
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feature of the LSI is that the events are not rated by the respon-
dent, but by the interviewer. Furthermore, the ratings are con-
textual, that is, based on what most people would feel about an
event given the circumstances and biography, taking no ac-
count of respondents’ reaction or any following mental health
problems. Interviewer-based contextual ratings are essential to
prevent intracategory variability and to disentangle objective
event characteristics from the emotions and behaviors evoked
by the event (Dohrenwend, 2006).

For each event in the time period between T3 and T4, we
rated the severity (i.e., long-term contextual threat) and depen-
dence on respondent’s will or behavior (i.e., planned actions or
events directly caused by neglect or carelessness). Severity rat-
ings ranged from 1¼minor to 4¼ severe; possible dependence
ratings were 1 ¼ clearly independent, 2 ¼ probably indepen-
dent, 3¼ probably dependent, and 4¼ clearly dependent. Ex-
amples of clearly independent events are death or disease of
someone, while breaking up a relationship and being caught
for robbery are clearly dependent events. Events like burglary,
being discharged, and abuse will often be rated as probably in-
dependent or dependent, depending on their specific context.
All interviewers were extensively trained and regularly attended
booster sessions in order to ensure reliable and valid scores.
Furthermore, all interviews were tape-recorded and scored by
a second rater blind to the interviewer’s scores. In case of dis-
cordant ratings, the two raters discussed the scores until consen-
sus was reached or a third rater made the final judgment.

For the depressed adolescents, we included all events that
occurred in the year of the depression onset and the preceding
year. The time frame for the life events in the control group
also spanned 2 years, and it was chosen in such a way that
the distribution of the time lag to the T4 assessment equaled
the distribution in the depressed group.

We calculated the summed severity of all events that
occurred within the time frame as well as the summed sever-
ity of only the independent events, the personal events, and
the network events. Descriptive statistics of these measures
are presented in Table 2.

Analysis

We examined whether childhood adversities were associated
with the onset of an MDE during childhood or adolescence,

using a Cox proportional hazards regression model with
age of onset of the first MDE as the dependent variable and
the factor score representing adversities experienced between
age 0 and 11 as the predictor. In addition to the main effect of
childhood adversities, we included its interaction with age, to
test the hypothesis that the effect of childhood adversities de-
clines over time. Gender was included as a covariate. The
analysis was repeated using the adversities measures pertain-
ing to ages 0–5 and 6–11 (averaged across informants), re-
spectively, and the parent reports and self-reports (averaged
across timeframes) separately.

Then we examined whether childhood adversities were as-
sociated with depressive reactions to stressful life events dur-
ing adolescence, operationalized as the association between
recent stressful events and MDE onset. This was tested in a
logistic regression model, with MDE onset as the dependent
variable. We did not control for the oversampling of adoles-
cents with a psychiatric diagnosis, because odds ratios are
valid regardless of the distribution of the outcome variable.
Predictor variables were childhood adversities (overall expo-
sure from age 0 to 11), recent stressful life events prior to on-
set (total summed severity), and the interaction of the two.
Gender was included as a covariate, and gender differences
in the effect of any of the predictor variables or their interac-
tion were examined by testing interaction effects, which were
maintained in the model if significant. Adolescents who were
depressed at T3 were excluded from these analyses, because
the LSI did not cover a pre-onset period in their case. The re-

Table 2. Descriptive statistics of the life event measures
used in this study

Measure Mean (SD) Median Range

All events
Total summed severity 4.7 (4.6) 4 0–33
Summed severity personal events 2.3 (2.9) 1 0–23
Summed severity network events 2.4 (2.9) 2 0–21

Independent events
Total summed severity 3.0 (3.3) 2 0–20
Summed severity personal events 0.8 (1.6) 0 0–12
Summed severity network events 2.2 (2.7) 1 0–19

Note: N ¼ 875.

Table 1. Descriptive statistics of the childhood adversity measures used in this study

Correlations

Mean (SD) Range II III IV

I. Overall stress age 0–5, self 1.5 (2.0) 0–10
II. Overall stress age 6–11, self 2.4 (2.4) 0–10 .45
III. Overall stress age 0–5, parent 1.5 (2.1) 0–10 .20 .09
IV. Overall stress age 6–11, parent 2.5 (2.4) 0–10 .15 .26 .43

Note: N ¼ 1584.
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maining sample was split into two subgroups: adolescents
with and without an onset of depression before T3. Hypoth-
esis 2 was tested in the group without an onset before T3 (i.e.,
at risk for a first onset), while the analysis was repeated in the
group with a remitted onset before T3 (i.e., at risk for a recur-
rent onset) for the sake of comparison.

To examine the robustness of the findings with regard to
the timing (0–5 vs. 6–11 years) and informant (parent vs.
self-report) of the childhood adversities, as well as to the na-
ture (dependent vs. independent) of the recent stressful
events, the analysis was replicated using alternative measures.
To ease interpretation of the odds ratios, all continuous pre-
dictor variables were standardized to a mean of 0 and a stan-
dard deviation of 1. The data were analyzed using PASW Sta-
tistics software, version 18.0.3.

Results

Childhood adversities and onset of depression

Of the 1,584 adolescents included in this study, 17% had a
lifetime diagnosis of MDE. The Cox regression analysis re-
vealed that the factor score representing childhood adversities
strongly increased the probability of depression onset early in
life (main effect adversities: B ¼ 2.88, SE ¼ 0.20, p , .001,
hazard ratio ¼ 17.8) and that the effect decreased with in-
creasing age (interaction adversities by age: B ¼ –0.15, SE
¼ 0.01, p , .001, hazard ratio ¼ 0.9) to hazard ratios near
1 in late adolescence (see Figure 1). These effects were the
same regardless of the period (i.e., during age 0–11, 0–5, or
6–11 years) and informant (i.e., factor score, parent reports,
or self-reports) of the childhood adversities. Comparable re-
sults (main effect adversities: B ¼ 2.80, SE ¼ 0.24, p ,

.001; interaction with age: B ¼ –0.14, SE ¼ 0.02, p ,

.001) were found in the subsample of 957 adolescents who
participated in the life events interview.

Childhood adversities and sensitivity to recent stressful
events

The LSI was administered to 957 adolescents, of whom 801
had not experienced a depression onset before T3. This group
was used to test Hypothesis 2. Forty-three adolescents devel-
oped a first onset of depression between T3 and T4. Logistic
regression analysis revealed a significant negative interaction
between the effects of childhood adversities and recent stress-
ful events, indicating that the association between recent
stressful life events and MDE onset was weaker in adoles-
cents who had been exposed to high adversity levels during
childhood than in those exposed to low adversity levels
(Table 3). Inspection of the ( joint) distribution of childhood
adversities and recent life events indicated that the negative
interaction effect was not driven by any outliers. Furthermore,
none of the effects differed significantly between boys and
girls (all ps . .19).

This pattern of associations was found regardless of the
time frame (0–5 vs. 6–11 years) or informant (parent vs.
self-report) of the childhood adversities, and regardless of
the nature of the recent events (personal vs. network, includ-
ing or excluding person-dependent events): all measures
yielded a nonsignificant main effect of childhood adversities,
a significant main effect of recent life events and, and a sig-
nificant ( p , .05) negative interaction effect of childhood ad-
versities and recent stressful life events (details available
upon request). The estimated risk of MDE onset between
T3 and T4, conditional on childhood adversities and recent
stressful events, is depicted in Figure 2. As hypothesized, at
recent low-stress conditions, the probability of depression on-
set was higher for adolescents exposed to many childhood ad-
versities than for those exposed to few adversities, while at re-
cent high-stress conditions, their probability was lower. The
regions of significance ( p , .05) for the effect of childhood
adversities on depression onset covered recent stress levels
smaller than –0.76 SD below the mean (region of significant
positive effect of childhood adversities on probability of de-
pression) and larger than þ 1.55 SD above the mean (region
of significant negative effect). That the regions were asym-
metrically dispersed around the mean is largely due to the
skewed distribution of recent life events (Table 2). Simple
slopes analyses revealed that recent stressful life events sig-
nificantly predicted depression onset in adolescents exposed
to low (B¼ 0.95, SE¼ 0.20, p , .001) and mean (B¼ 0.55,
SE ¼ 0.14, p , .001) childhood adversity levels, but not in
those exposed to high levels of childhood adversity (B ¼
0.14, SE ¼ 0.20, p ¼ .48).

To examine if the negative interaction between childhood
adversities and recent life events was specific for adolescents
without an early depressive episode, we repeated the analysis
for the 74 adolescents who had experienced a depressive epi-
sode before T3 but were nondepressed (and so at risk for a re-

Figure 1. The estimated effect of childhood adversities (standardized factor
score) on depression onset, by age.
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current episode) at T3. Of these adolescents, 28 developed an
episode between T3 and T4. Sample size differences prohibit
a comparison between the two subsamples based on statistical
significance, but the small size of the interaction effect (B ¼
–0.01, SE¼ 0.21, p¼ .96, odds ratio¼ 1.0) strongly suggests
that the modifying effect of childhood adversities did not per-
tain to the adolescents with an early onset of depression.

Discussion

How childhood adversities modify later stress sensitivity and
risk of depressive disorder has been described by three seem-
ingly conflicting theories: the stress sensitization, stress am-
plification, and stress inoculation models. In this study, we
aimed to reconcile these models by emphasizing that all
may apply, but in different persons and different circumstances.
We hypothesized that childhood adversities would increase
risk of depression during and shortly after the adversities,
but have a waning effect on depression incidence over time

(Hypothesis 1). In adolescents without an early onset, child-
hood adversities were hypothesized to decrease risk of de-
pression in current high-stress conditions (Hypothesis 2a)
and increase risk of depression in current low-stress condi-
tions (Hypothesis 2b).

The results provided support for both hypotheses. More
specifically, we found that childhood adversities strongly in-
creased the probability of depression onset early in life and
that this effect decreased over time. Furthermore, in the sub-
group of adolescents without an early onset of depression,
those who had been exposed to childhood adversities were
less sensitive to the effects of recent stressful life events
than were the nonexposed group, as evidenced by a lower
probability of depression onset in current high-stress, and a
lower probability in current low-stress conditions. This sug-
gests that exposure to adversities either leads to early-onset
depressive episodes or programs children for high-stress con-
ditions later in life, at the expense of a relatively higher risk of
depression in low-stress conditions. Early-onset depressions
may reflect cognitive (Abela, 2001; Hankin & Abramson,
2001) or epigenetic (Essex et al., 2011; Meaney & Szyf,
2005) vulnerabilities causing stress sensitization, stress am-
plification, or both. At best, adolescents with an early-onset
depression are not worse off, but they never seem better off
than others. Adolescents who do not develop a depression
during or shortly after the childhood adversities cannot be la-
beled as being at high or low risk in general. Rather, they
seem to be optimally adapted to stressful environments,
which they can stand better than can adolescents not exposed
to childhood adversities (Del Giudice, Ellis, & Shirtcliffe,
2011; Ellis et al., 2011). The apparent price they paid is a rel-
atively high risk of depression in current low-stress environ-
ments. Figure 2 suggests that adolescents who were exposed
to childhood adversities show less sensitivity to their current
environment, both in low-stress and high-stress situations.
Given that low-stress environments tend to contain more con-
structive elements than do high-stress ones (Fergusson et al.,
1984), adolescents exposed to childhood adversities may
benefit less from the positive influences in their current envi-
ronment (Belsky, Bakermans-Kranenburg, & van IJzen-
doorn, 2007), resulting in lower positive affect.

Combined, our findings provide tentative support for
Boyce and Ellis’s (2005) theory of biological sensitivity to

Table 3. Prediction of onset of depression by childhood adversities and recent life events,
in adolescents without an onset of depression before age 16

B SE p
Relative

Risk

Gender (girls ¼ 0, boys ¼ 1) 20.71 0.35 .04 0.5
Childhood adversities factor score (z) 0.09 0.16 .57 1.1
Recent life events (z) 0.55 0.14 ,.001 1.7
Childhood Adversities×Recent Events 20.40 0.15 .006 0.7

Note: N ¼ 801.

Figure 2. The estimated probability of first depression onset between ages 16
and 19, by childhood adversities and recent stressful events.
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context. This theory proposes a U-shaped relation between
childhood adversity and the magnitude of biological stress re-
sponses, in that both individuals exposed to high adversity
levels and those exposed to low adversity levels during child-
hood are programmed to be more sensitive to the current con-
text than are individuals exposed to medium childhood adver-
sity levels. We found a strong short-term effect of childhood
adversities on the probability of depression (see Figure 1),
suggesting that high childhood adversity levels may actually
induce high stress-sensitivity, which in turn, given the stress-
ful environment the children grow up in, can lead to early-on-
set depressive episodes. Children exposed to low childhood
adversity levels may have the same sensitivity but fewer trig-
gers (i.e., stressors), and hence they survive childhood with-
out depression. In other words, if early-onset depressions re-
flect high sensitivity to the current context owing to high
childhood adversity levels, the association between child-
hood adversity and depressive reactions to recent stressful
life events may show a U-shaped pattern comparable to the
relation Boyce and Ellis assumed between childhood adversi-
ties and biological stress responses, and in line with Seery’s
(2010) findings that individuals exposed to moderate lifetime
adversities were less sensitive to recent stressful events than
were those with either lower or higher lifetime adversity
levels. However, because the assumption that early-onset de-
pressions reflect high sensitivity to the context has not been
tested yet, this is rather speculative and in need of further re-
search.

Although a causal effect of exposure to childhood adver-
sity on developmental trajectories is highly plausible and em-
pirically supported in animal research (Meaney & Szyf, 2005),
it is not the only explanation possible for the associations
found: part of the effects may be due to gene–environment
correlations, that is, genetic influences on exposure to risky
or supportive environments (Jaffee & Price, 2007; Kendler
& Baker, 2007). Exposure to adversities and depression share
genetic risk factors (Kendler & Karkowski-Shuman, 1997),
which could cause spurious relationships. However, the com-
plex and heterogeneous nature of the associations found in our
study argues against gene–environment correlation as their
sole reason.

Our study has a number of notable strengths: a large sam-
ple of adolescents, a follow-up period of almost 10 years,
multi-informant ratings of childhood adversities during var-
ious periods, information about the lifetime occurrence of
DSM-IV major depressive episodes and their age of onset,
and assessment of recent stressful events through contextual,
interviewer-based ratings. The combination of these factors
offered unique opportunities to investigate the long-term ef-
fects of childhood adversities on later depressive reactions
to stressful events.

A number of limitations should be accounted for when in-
terpreting the associations found. First, exposure to childhood
adversities was assessed by retrospective reports of the overall
stressfulness of the child’s life, which left much room for re-
spondents’ own interpretations. We cannot exclude that re-

spondents’ (imminent) depressive symptoms during the as-
sessment of childhood adversities influenced the ratings of
the stressfulness of their childhood, most likely in such a
way that the symptoms inflated the stressfulness ratings and
hence the association between childhood adversities and de-
pression. Confounding is probably limited, however, because
childhood adversities were assessed 5 years before the psy-
chiatric diagnostic interview, and the scores of two indepen-
dent informants yielded a similar pattern of findings. The es-
sential question to be answered is to which extent the
retrospective evaluations of the childhood adversities might
have influenced their interaction with recent stressful life
events. The most probable report bias is that the childhood ad-
versity ratings reflected (later) stress-vulnerability or sub-
threshold depressive symptoms instead of mere exposure to
environmental influences. In that case, we would expect a
stronger effect of recent life events on depression in adoles-
cents with high childhood adversity ratings. The negative in-
teraction found is in the opposite direction and thus unlikely
to be spurious. A second limitation is that the CIDI provides
onset ages in years, which precluded a fine-grained analysis
of temporal effects of events. The depressogenic effect of
stressful effects wanes over time and usually loses most of its
power after a couple of months (Kendler et al., 1998; Wain-
wright & Surtees, 2002). The study design ensured that
no depression onsets after stressful life events were missed,
but it did not prevent the inclusion of events without a de-
pression onset shortly afterward. If anything, this has affected
the associations conservatively. The relatively crude dating
of depression onsets also made it possible that some of the
stressful events occurred after the onset of depression rather
than before. Because the findings remained basically similar
if we restricted the analyses to person-independent events
only, however, reverse causality (depression causing the
events rather than the other way around) is not very likely.
Third, the life events measures covering childhood and early
adolescence were not accurate enough to provide detailed in-
formation about the association between stressful events and
early onsets of depression. This implies that the notion of in-
creased stress sensitivity in children with an early onset of de-
pression is an assumption that remains to be tested in future
research. Fourth, to have unambiguous onset data we focused
on depressive disorder only, and ignored possible co-occurring
conditions such as anxiety and conduct disorder. Hence, con-
cepts like risk and resilience only pertain to depression, and
not to (mental) health and well-being in general.

In sum, our results suggest that there is no unequivocal
relation between childhood adversity and depressive reac-
tions to stressful life events during adolescence. Depressive
history, notably the age at first onset of the problems, seems
to be an effective marker to distinguish between various
types of reaction patterns. Nevertheless, much remains to
be learned about the actual conditions under which child-
hood adversities lead to later stress (in)sensitivity and de-
pression. Another issue that deserves further study concerns
the implications of (innate or acquired) insensitivity to envi-
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ronmental influences for prevention or intervention strate-
gies; possibly individuals characterized by environmental
insensitivity require other strategies in order to be treated ef-

fectively than sensitive ones. Our study may thus contribute
to the further development of evidence-based tailor-made
interventions.

References

Abela, J. R. (2001). The hopelessness theory of depression: A test of the di-
athesis-stress and causal mediation components in third and seventh
grade children. Journal of Abnormal Child Psychology, 29, 241–254.

Achenbach, T. M., & Rescorla, L. A. (2003). Manual for the ASEBA adult
forms & profiles. Burlington, VT: University of Vermont, Department
of Psychiatry.

American Psychiatric Association. (2000). Diagnostic and statistical manual
of mental disorders (4th ed., text rev.). Arlington, VA: Author.

Andrews, G., Page, A. C., & Neilson, M. (1993). Sending your teenagers
away: Controlled stress decreases neurotic vulnerability. Archives of Gen-
eral Psychiatry, 50, 585–589.

Bakker, M. P., Ormel, J., Verhulst, F. C., & Oldehinkel, A. J. (2012). Child-
hood family instability and mental health problems during late adoles-
cence: A test of two mediation models. The TRAILS study. Journal of
Clinical Child and Adolescent Psychology, 41, 166–176.

Belsky, J. (2008). War, trauma and children’s development: Observations
from a modern evolutionary perspective. International Journal of Behav-
ioral Development, 32, 260–271.

Belsky, J., Bakermans-Kranenburg, M. J., & van IJzendoorn, M. H. (2007).
For better and worse: Differential susceptibility to environmental influ-
ences. Current Directions in Psychological Science, 16, 300–304.

Boyce, W. T., & Ellis, B. J. (2005). Biological sensitivity to context: I. An
evolutionary–developmental theory of the origins and functions of stress
reactivity. Development and Psychopathology, 17, 271–301.

Brown, G. W., & Harris, T. O. (1989). Life events and illness. New York:
Guilford Press.

Brumbach, B. H., Figueredo, A. J., & Ellis, B. J. (2009). Effects of harsh and
unpredictable environments in adolescence on development of life his-
tory strategies: A longitudinal test of an evolutionary model. Human Na-
ture, 20, 25–51.

Del Giudice, M., Ellis, B. J., & Shirtcliff, E. A. (2011). The adaptive calibra-
tion model of stress responsivity. Neuroscience & Biobehavioral Re-
views, 35, 1562–1592.

De Winter, A. F., Oldehinkel, A. J., Veenstra, R., Brunnekreef, J. A., Ver-
hulst, F. C., & Ormel, J. (2005). Evaluation of non-response bias in men-
tal health determinants and outcomes in a large sample of pre-adoles-
cents. European Journal of Epidemiology, 20, 173–181.

Dohrenwend, B. P. (2006). Inventorying stressful life events as risk factors
for psychopathology: Toward resolution of the problem of intracategory
variability. Psychological Bulletin, 132, 477–495.

Ellis, B. J., Boyce, W. T., Belsky, J., Bakermans-Kranenburg, M. J., & van
IJzendoorn, M. H. (2011). Differential susceptibility to the environment:
An evolutionary–neurodevelopmental theory. Development and Psycho-
pathology, 23, 7–28.

Essex, M. J., Boyce, W. T., Hertzman, C., Lam, L. L., Armstrong, J. M., Neu-
mann, S. M. A., et al. (2011). Epigenetic vestiges of early developmental
adversity: Childhood stress exposure and DNA methylation in adoles-
cence. Child Development. Advance online publication. doi:10.1111/
j.1467-8624.2011.01641.x

Fergusson, D. M., Horwood, L. J., & Shannon, F. T. (1984). Relationship of
family life events, maternal depression, and child-rearing problems. Pe-
diatrics, 73, 773–776.

Gunnar, M. R., Frenn, K., Wewerka, S. S., & Van Ryzin, M. J. (2009). Mod-
erate versus severe early life stress: Associations with stress reactivity and
regulation in 10–12-year-old children. Psychoneuroendocrinology, 34,
62–75.

Hammen, C., Henry, R., & Daley, S. E. (2000). Depression and sensitization
to stressors among young women as a function of childhood adversity.
Journal of Consulting and Clinical Psychology, 68, 782–787.

Hankin, B. L., & Abramson, L. Y. (2001). Development of gender differ-
ences in depression: An elaborated cognitive vulnerability–transactional
stress theory. Psychological Bulletin, 127, 773–796.

Hankin, B. L., Abramson, L. Y., Moffitt, T. E., Silva, P. A., McGee, R., &
Angell, K. E. (1998). Development of depression from preadolescence
to young adulthood: Emerging gender differences in a 10-year longitu-
dinal study. Journal of Abnormal Psychology, 107, 128–140.

Hankin, B. L., Nederhof, E., Oppenheimer, C. W., Young, J. F., Abela,
J. R. Z., Smolen, A., et al. (2011). Differential susceptibility: 5-HTTLPR
� Positive Parenting associated with positive affect. Translational Psy-
chiatry, 1, e44. doi:10.1038/tp.2011.44

Harkness, K. L., Bruce, A. E., & Lumley, M. N. (2006). The role of child-
hood abuse and neglect in the sensitization to stressful life events in ado-
lescent depression. Journal of Abnormal Psychology, 115, 730–741.

Haro, J. M., Arbabzadeh-Bouchez, S., Brugha, T. S., De Girolamo, G.,
Guyer, M. E., Jin, R., et al. (2006). Concordance of the Composite Inter-
national Diagnostic Interview Version 3.0 (CIDI 3.0) with standardized
clinical assessments in the WHO World Mental Health Surveys. Interna-
tional Journal of Methods in Psychiatric Research, 15, 167–180.

Jaffee, S. R., & Price, T. S. (2007). Gene–environment correlations: A review
of the evidence and implications for prevention of mental illness. Molec-
ular Psychiatry, 12, 432–442.

Kendler, K. S., & Baker, J. H. (2007). Genetic influences on measures of the
environment: A systematic review. Psychological Medicine, 37, 615–626.

Kendler, K. S., Karkowski, L. M., & Prescott, C. A. (1998). Stressful life
events and major depression: Risk period, long-term contextual threat,
and diagnostic specificity. Journal of Nervous and Mental Disease,
186, 661–669.

Kendler, K. S., & Karkowski-Shuman, L. (1997). Stressful life events and ge-
netic lability to major depression: Genetic control of exposure to the envi-
ronment? Psychological Medicine, 27, 539–547.

Kendler, K. S., Kuhn, J. W., & Prescott, C. A. (2004). Childhood sexual
abuse, stressful life events and risk for major depression in women. Psy-
chological Medicine, 34, 1475–1482.

Kessler, R. C., Avenevoli, S., Green, J., Gruber, M. J., Guyer, M., He, Y.,
et al. (2009). National comorbidity survey replication adolescent supple-
ment (NCS-A): III. Concordance of DSM-IV/CIDI diagnoses with clin-
ical reassessments. Journal of the American Academy of Child & Adoles-
cent Psychiatry, 48, 386–399.

Kessler, R. C., & Ustun, T. B. (2004). The World Mental Health (WMH) sur-
vey initiative version of the World Health Organization (WHO) Compos-
ite International Diagnostic Interview (CIDI). International Journal of
Methods in Psychiatric Research, 13, 93–121.

Koolhaas, J. M., Bartolomucci, A., Buwalda, B., De Boer, S. F., Flugge, G.,
Korte, S. M., et al. (2011). Stress revisited: A critical evaluation of the
stress concept. Neuroscience & Biobehavioral Reviews, 35, 1291–1301.

Lyons, D. M., & Parker, K. J. (2007). Stress inoculation-induced indications
of resilience in monkeys. Journal of Traumatic Stress, 20, 423–433.

McLaughlin, K. A., Conron, K. J., Koenen, K. C., & Gilman, S. E. (2010).
Childhood adversity, adult stressful life events, and risk of past-year psy-
chiatric disorder: A test of the stress sensitization hypothesis in a popula-
tion-based sample of adults. Psychological Medicine, 40, 1647–1658.

Meaney, M. J., & Szyf, M. (2005). Environmental programming of stress re-
sponses through DNA methylation: Life at the interface between a dy-
namic environment and a fixed genome. Dialogues in Clinical Neu-
roscience, 7, 103–123.

Mortimer, J. T., & Staff, J. (2004). Early work as a source of developmental
discontinuity during the transition to adulthood. Development and Psy-
chopathology, 16, 1047–1070.

Nederhof, E., & Schmidt, M. V. (2011). Mismatch or cumulative stress: To-
ward an integrated hypothesis of programming effects. Physiology & Be-
havior, 106, 691–700.

Nelson, E. E., Leibenluft, E., McClure, E. B., & Pine, D. S. (2005). The social
re-orientation of adolescence: A neuroscience perspective on the process
and its relation to psychopathology. Psychological Medicine, 35, 163–174.

Oldehinkel, A. J., & Bouma, E. M. (2011). Sensitivity to the depressogenic
effect of stress and HPA-axis reactivity in adolescence: A review of gen-
der differences. Neuroscience & Biobehavioral Reviews, 35, 1757–1770.

Oldehinkel, A. J., Wittchen, H. U., & Schuster, P. (1999). Prevalence, 20-
month incidence and outcome of unipolar depressive disorders in a com-
munity sample of adolescents. Psychological Medicine, 29, 655–668.

Ormel, J., Oldehinkel, A. J., Van Oort, F., Raven, D., Veenstra, R., Volle-
bergh, W. A. M., et al. (2012). The TRacking Adolescents’ Individual

A. J. Oldehinkel et al.1074



Lives Survey (TRAILS): Design, current status, and selected findings.
Journal of the American Academy of Child & Adolescent Psychiatry,
51, 1020–1036.

Paus, T., Keshavan, M., & Giedd, J. N. (2008). Why do many psychiatric disor-
ders emerge during adolescence? Nature Reviews Neuroscience, 9, 947–957.

Pollak, S. D. (2008). Mechanisms linking early experience and the emerg-
ence of emotions: Illustrations from the study of maltreated children. Cur-
rent Directions in Psychological Science, 17, 370–375.

Rosenman, S., & Rodgers, B. (2006). Childhood adversity and adult person-
ality. Australian and New Zealand Journal of Psychiatry, 40, 482–490.

Rudolph, K. D., & Flynn, M. (2007). Childhood adversity and youth depres-
sion: Influence of gender and pubertal status. Development and Psycho-
pathology, 19, 497–521.

Rutter, M. (2006). Implications of resilience concepts for scientific under-
standing. Annals of the New York Academy of Sciences, 1094, 1–12.

Seery, M. D., Holman, E. A., & Silver, R. C. (2010). Whatever does not kill
us: Cumulative lifetime adversity, vulnerability, and resilience. Journal
of Personality and Social Psychology, 99, 1025–1041.

Wainwright, N. W., & Surtees, P. G. (2002). Time-varying exposure and the
impact of stressful life events on onset of affective disorder. Statistics in
Medicine, 21, 2077–2091.

Zellner, M. R., Watt, D. F., Solms, M., & Panksepp, J. (2011). Affective neu-
roscientific and neuropsychoanalytic approaches to two intractable psy-
chiatric problems: Why depression feels so bad and what addicts really
want. Neuroscience & Biobehavioral Reviews, 35, 2000–2008.

Childhood adversities and adolescent depression 1075


	Childhood adversities and adolescent depression: A matter of both risk and resilience
	Abstract
	Methods
	Sample
	Measures
	Major depression
	Childhood adversities
	Recent stressful events

	Analysis

	Results
	Childhood adversities and onset of depression
	Childhood adversities and sensitivity to recent stressful events

	Discussion
	References




