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Abstract

Childhood adversity is associated with poor health outcomes in adulthood; the hypothalamic-
pituitary-adrenal (HPA) axis has been proposed as a crucial biological intermediary of these long-
term effects. Here we tested whether childhood adversity was associated with diurnal cortisol
parameters, and whether this link was partially explained by self-esteem. In both adults and
children, childhood adversity was associated with lower levels of cortisol at awakening and this
association was partially driven by low self-esteem. Further, we found a significant indirect
pathway through which greater adversity during childhood was linked to a flatter cortisol slope via
self-esteem. Lastly, those youth who had a caregiver with high self-esteem experienced a steeper
decline in cortisol throughout the day compared to those youth whose caregiver reported low self-
esteem. We conclude that self-esteem is a plausible psychological mechanism through which
childhood adversity may get embedded in the activity of the HPA axis across the lifespan.
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A large body of empirical evidence has demonstrated that harsh social and physical
environments early in life are associated with a substantial increase in the risk of chronic
medical illnesses, such as heart disease, diabetes, and some forms of cancer (Galobardes,
Lynch, & Smith, 2004). The hypothalamic-pituitary-adrenal (HPA) axis has been proposed
as an essential biological intermediary of the long-term effects of childhood adversity on
poor health outcomes in adulthood (Gunnar & Vazquez, 2001).
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Although the links between adversity early in life and HPA dysregulation in childhood and
adulthood are now well established, identifying psychological mechanisms through which
distal environmental factors, such as childhood adversity, affect mental and physical health
has remained elusive. In other words, although the modulation of HPA axis activity by
childhood experiences is known to be mediated by neural mechanisms (e.g., heightened
amygdala activation), little is known about the psychological manifestations (e.g., reduced
socio-emotional skills) of these underlying biological processes (Repetti, Taylor, & Seeman,
2002).

In this research, we propose that one of the most likely intermediaries of the effects of
childhood adversity on diurnal cortisol patterns in adulthood is self-esteem, the overall
perception of one’s self worth. According to the sociometer hypothesis (Leary, Tambor,
Terdal, & Downs, 1995), the self-esteem system acts as an affective preconscious barometer
that responds to threats to affiliation and social status, so that, when social threat cues are
detected, the system triggers unpleasant emotions and, consequently, behaviors necessary to
maintain or restore the potential loss of status. Notably, threats to the social self as well as
negative emotions—shame in particular—are strong modulators of the tonic activity of the
HPA axis (Miller, Chen, & Zhou, 2007). Therefore, it is possible that self-esteem is a
psychological antecedent of these effects, similar to what is observed in laboratory
experiments modeling social-evaluative stress (Dickerson & Kemeny, 2004). Self-esteem has
been shown to modulate acute cortisol changes in response to a variety of stressors (Ford &
Collins, 2010)—likely through neural pathways involving the hippocampus, whose reduced
volume has been associated with low self-esteem (Pruessner et al., 2005) as well as chronic
stress, including childhood adversity (Rao et al., 2010). Thus, it is not surprising that
virtually all theories that model the association between childhood adversity and adult health
include self-esteem as a plausible mechanism through which childhood experiences are
carried across the lifespan (Taylor, 2010). These models also build on a large literature
showing how the family environment during childhood has enduring and long-lasting
influences on personal worth and self-acceptance (Ryan, Stiller, & Lynch, 1994). Further,
especially during development, it is possible that self-esteem of significant others (e.g.,
caregivers) functions as an additional modulator of offspring’s cortisol. How information
about environmental challenges is encoded and filtered by the young is critically affected by
how adults surrounding them react to and cope with the same challenges. Caregivers can be
a source of threats (e.g., an abusive parent) and can act as amplifiers and/or buffers of
existing environmental threats (e.g., unresponsive vs. responsive parents; Repetti et al.,
2002). Additionally, caregivers serve as examples for how to handle stressors, so their ways
of interpreting and coping with social and physical threats can easily spread to their children,
influencing children’s coping style and, potentially, their stress physiology. Support for this
hypothesis comes from prior work showing that caregiver psychological functioning can
affect children’s cortisol (Lupien, King, Meaney, & McEwen, 2000).

In the current project, we first investigated whether self-esteem acts as a modulator of the
tonic activity of the HPA axis in adulthood by analyzing diurnal cortisol profiles in a sample
of 1,463 adults varying in childhood adversity. If the proposed mechanism is functioning
during adulthood, we speculate that some evidence should also exist for its presence during
childhood. For this reason, we also tested this hypothesis in a sample of 645 youth from
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China, who were recruited as part of a study of youth affected by parental HI\VV/AIDS.
Further, in this sample, we also tested whether caregiver self-esteem would modulate child
cortisol secretion above and beyond the effect of a child’s own self-esteem.

Participants and Study Timeline—Data for Study 1 were drawn from the National
Study of Daily Experiences (NSDE 11, 2004 — 2009; n = 2,022), a subsample of Midlife in
the United States (MIDUS) 11 (2004-2006, average age 56.62 years) — the second wave of
data collection for MIDUS | (1995-1996, average age = 47.78 years), a large panel survey of
adults between the ages of 25 and 74. The NSDE Il included four days of salivary cortisol
collection and eight days of daily phone interviews (see, Almeida, McGonagle, & King,
2009) for a more detailed description of the sample and assessment protocols for NSDE II).
For the current study, inclusion criteria required that participants provided data about
parents’ education, childhood adversity, self-esteem, demographic information (age, gender,
ethnicity, education, and physical health), and potential psychological confounds
(neuroticism, depressed affect, and daily positive and negative affect) during MIDUS I
and/or MIDUS 1, and cortisol data for NSDE I1. Specifically, information about childhood
adversity and parental education was collected during the first wave (i.e., MIDUS I), while
information about self-esteem and psychological covariates was collected during the second
wave (i.e., MIDUS II). Likewise, age, gender, ethnicity, education, and physical health as
reported at MIDUS Il were used. Lastly, cortisol data were collected during NSDE II, which
on average occurred 20.54 months (SD = 13.57) after MIDUS I11. The final sample consisted
of 1,463 adults (55.3% female, 95.5% White/Caucasian, 71.2% completed some college or
more; age, M= 56.62 years, SD = 12.05 years).

Measures

Childhood adversity: Following previous studies on the same sample (Slopen et al., 2010),
self-report data collected during the first wave were used to derive an index of childhood
adversity. As emphasized in the Introduction, this approach allowed us to address a
limitation of previous studies, which often focused on single stressors (e.g., sexual abuse)
without considering the graded effect on health of interrelated adversities. Specifically, self-
report data from three sources were used.

First, we counted how many stressful events individuals underwent during their childhood
(up to sixteen years of age). The list of stressful events included nineteen episodes: death of
at least one of the parents, repeated a school year, sent away from home for doing something
wrong, parental unemployment when wanting to work, parental alcohol problems, parental
drug problems, dropped out of school, expelled from school, failed out of school, fired from
a job, death of a sibling, divorced parents, lost home due to natural disaster or similar causes,
physically abused, sexually abused, jail retention, receipt of welfare, moved to new
neighborhood/town more than four times, and adopted. This scale, which we refer to as the
Childhood Adversity Stressful Events (CA-SE) scale, was constructed by calculating the
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sum of each item and was computed for cases that had at least 16 items with valid values.
Scores on the CA-SE ranged from 0 to 7 (M= .83, SD=1.12).

Second, we considered parental affection, which was also assessed at MIDUS | with a
validated questionnaire (Rossi, 2001). Participants had to answer seven questions about their
relationship with their mother and father on a 5-point Likert scale (1 = Excellent, 5 = Poor).
Averaging these two scales yielded a measure of overall parental affection, which showed
high internal consistency (a = .92). Sample items included, “How much could you confide
in her/him about things that were bothering you?” and “How much effort did she/he put into
watching over you and making sure you had a good upbringing?” We refer to this scale as
the Childhood Adversity Relationship with Parents (CA-RP) scale. Scores on the CA-RP
ranged from 1.04 to 4.04 (M =2.07, SD = .64).

Third, frequency of emotional (e.g., insulting, threatening to hit, smashing something in
anger) physical (e.g., pushing, slapping, throwing objects) and severe physical (e.g., hitting
with a fist, biting, beating) abuse by parents and siblings was evaluated, using nine items
from the Conflict Tactics Inventory (Straus, 1979). Each item was rated on a 4-point Likert
scale ranging from “Often” to “Never.” Items were first reverse-coded and then averaged, so
that higher scores represent higher levels of abuse occurrence. We refer to this scale as the
Childhood Adversity Physical/Emotional Abuse (CA-PEA) scale. Scores on the CA-PEA
ranged from 1to 4 (M= 1.71, SD = .54).

For each domain, measures were converted to standardized z-scores and a composite of
childhood adversity, or simply CA, was computed as the sum of these z-scores, with higher
scores indicating a more hostile childhood environment. CLA scores ranged from —3.66 to
10.70 (M=0.00, SD=2.19).

Self-esteem: In Study 1, self-esteem was assessed using the Rosenberg Self-Esteem Scale
(Rosenberg, 1965), which comprised seven items answered on a 7-point Likert scale (1 =
Strongly agree, 7 = Strongly disagree). Sample items included, “At times | feel that | am no
good at all” and “On the whole, | am satisfied with myself.” (a =.76). The scale was
constructed by calculating the sum of the values of the items and was computed for cases
that had valid values for at least four items on the scale. Higher scores indicated higher self-
esteem. Scores ranged from 11 to 49 (M= 38.35, SD=7.11).

Salivary cortisol: Salivary cortisol was collected using Salivettes (Sarstedt, Rommelsdorft,
Germany). On average, saliva collection during NSDE Il occurred 20.54 months (SD =
13.57) after the MIDUS Il questionnaire assessment. On four consecutive days of the 8-day
NSDE study period, participants self-collected saliva samples at four time points each day;
immediately upon waking, 30 minutes later to assess cortisol awakening response (CAR),
before lunch, and at bedtime. Nightly telephone interviews and paper-pencil logs received by
the participants were used as the main sources of data on the time participants provided each
saliva sample. Further, about 25% of NSDE Il participants used a “Smart Box” to collect
their saliva samples. Each box served as a container of the participant’s salivettes and was
equipped with a computer chip that recorded every time it had been opened and closed.
Correlations between self-reported sample times and times obtained from the “Smart Box”
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were excellent, ranging from 0.75 for the evening samples to 0.95 for the morning samples
(Almeida et al., 2009). As to CAR compliance, on about 10% of collection days, participants
deviated by 15 min or more from the requested 30-min interval (Almeida et al., 2009).
Specifically, in our sample of 1463 individuals, of the available 5737 CAR cortisol values,
860 deviated by 15 min or more from the requested 30-min interval. These cortisol values
were dropped from the analyses (i.e., treated as missing values at Level-1 in our multilevel
models).

Cortisol concentrations (nmol/L) were quantified with a commercially available
luminescence immunoassay (IBL, Hamburg, Germany) with intra-assay and interassay
coefficients of variability less than 5%. Saliva collection compliance was assessed using
nightly telephone interviews and paper-and-pencil logs included in the collection Kits.
Cortisol values were log-transformed to correct for positive skew in the cortisol distribution
(Adam & Kumari, 2009). In order to ensure that all transformed scores were positive, a
constant of 1 was added before the transformation.

Demographic Covariates. Because parents’ educational attainment is recommended as a
reliable index of childhood socioeconomic status (SES) in retrospective studies, this variable
was also included in Study 1. Values ranged from “some grade school” to “doctoral degree”
and we identified a group of clearly low childhood SES adults, which was defined as both
parents having less than a high school diploma (21.1%). This variable (1= less than a high
school diploma, 0 = high school diploma or more) was included as a covariate and not as an
additional childhood adversity domain, in line with Slopen et al.’s conceptualization (Slopen
etal., 2010). Further, as reported in Table 1, while CA-SE, CA-RP, and CA-PEA all
correlated among each other, childhood SES did not correlate with any of the childhood
adversity domains.

Several standard demographic covariates in diurnal cortisol studies (Adam & Kumari, 2009)
were included in the analyses. Specifically, for Study 1, covariates included age, gender
(male = 0, female = 1), education (0 = high school or less, 1 = some college or more), and
race/ethnicity (0 = white, 1 = non-white) at the person level. At the daily level we controlled
for day or the week (0 = weekday, 1= weekend) and wake-up time on days of salivary
cortisol sampling.

Health Covariates: In the analyses we further controlled for smoking status, medication
use, physical health, and daily exercise. Smoking status was coded as 1 if respondents
reported being a current cigarette smoker during the MIDUS Il interview or reported
smoking any cigarettes across the NSDE |1 study period. People that did not report smoking
or had missing values were coded as 0.

The use of medications relevant to cortisol was assessed on the last day of saliva collection
during the NSDE II. People reporting using medication were assigned a score of 1, while
people that reported no use of medication or did not answer this question were assigned a
score of 0.
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During MIDUS I1, participants reported whether in the past twelve months they had any
chronic condition (0 = no, 1 = yes). This variable was used as an index of respondents’
physical health.

Lastly, as part of the NSDE |1 telephone interviews, participants also reported how many
hours time they spent exercising on each day. This variable was winsorized at +/- three
standard deviations and included as covariate at the daily level (M= .6839, SD = 1.37).

Psychological Covariates: In order to show the specificity of self-esteem in explaining the
link between childhood adversity and diurnal cortisol, in our analyses we controlled for the
overlapping trait of neuroticism measured at MIDUS I1. Neuroticism was assessed via four
personality adjectives (i.e., moody, worrying, nervous, and calm), which were rated on a 4-
point Likert scale (1 = A Lot; 4 = Not At All). This scale (a =.74) was developed from a
cluster of established Big Five trait adjectives and was constructed by calculating the mean
of the values of the items, with higher scores indicating higher neuroticism. Scores ranged
from 1to 4 (M= 2.04, SD=.63). We controlled for neuroticism because this personality
trait shows the strongest correlation with self-esteem compared to the other Big 5
personality traits (Robins, Hendin, & Trzesniewski, 2001) and, similarly to self-esteem, its
development can be driven by childhood experiences (Roy, 2002). By controlling for
neuroticism, we wanted to ensure that observed effects were driven by self-esteem rather
than by shared variance with neuroticism. Because of the overlap between neuroticism and
self-esteem, we also tested whether neuroticism would be a psychological pathway linking
CLA to cortisol secretion.

We also controlled for depressed affect. Specifically, participants reported whether they
experienced depressive symptoms during 2 weeks in the past 12 months (e.g., “Did you lose
interest in most things?”; “Did you have more trouble falling asleep than usual?”; “Did you
think a lot about death?”) (Wang, Berglund, & Kessler, 2000). Responses on each item (0 =
no, 1 = yes) were added to derive a continuous measure of depressed affect, so that higher
scores indicate higher depressed affect (M= .48, SD = 1.57). Previous work as suggested
that depression might act as an intermediary of the CLA effects on the HPA activity (Heim,
Newport, Mletzko, Miller, & Nemeroff, 2008); thus, as in the case of neuroticism, we tested
the indirect effects linking CLA to the various cortisol parameters via depressed affect.

Lastly, we also controlled for two broader psychological covariates: daily negative affect and
positive affect as a stringent test of the robustness of effects of self-esteem on cortisol
parameters. On each day of the NSDE Il sampling period, participants were asked to rate on
a 5-point Likert scale how much they felt each of 14 negative affective states (e.g., restless,
lonely, sad, irritable, afraid) and 13 positive affective states (e.g., happy, cheerful, confident,
attentive, peaceful). For daily positive affect (. = 0.96), scores ranged from 0 to 4 (M=
2.76, SD=.76), while for daily negative affect (a = 0.89), scores ranged from 0 to 2.8 (M
=.18, SD=.29).

Data Analysis—At the daily level, the incidence of missing data among the variables
included in this study was 2.9%. In order to curtail the bias associated with pairwise or
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listwise deletion of missing data (Schafer & Graham, 2002), we used the expectation
maximization (EM) algorithm to impute missing data.

Given the longitudinal nature of our endocrine data (i.e., cortisol within days, within
people), hierarchical linear modeling (HLM) was used for data analyses. Specifically, HLM
allows regressing multiple cortisol parameters at the same time (cortisol at wakeup, CAR,
and slope), on both daily-level (e.g., within-person daily wakeup time) and person-level
(e.g., between-person self-esteem, age, gender) predictors. Furthermore, HLM can estimate
slopes and intercepts even with missing cortisol data. Following prior diurnal cortisol
research (Adam & Kumari, 2009), Time Since Waking, Time Since Waking-squared, and
CAR (dummy coded 0 or 1) were modeled at Level-1 to provide estimates of each
participant’s diurnal cortisol rhythm. At Level-3 (person-level), we first ran models with
CLA as the main predictor (Models 1 and 3), and then with CLA and self-esteem (Models 2
and 4) as the main predictors. These analyses were first conducted without controlling for
covariates (Models 1 and 2) and then controlling for the covariates mentioned above (Model
3 and 4), which were included either at Level-2 (i.e., daily covariates) or at Level-3 (i.e.,
person covariates). Following statistical recommendations on HLM centering (Enders &
Tofighi, 2007), continuous covariates at level-2 and level-3 were grand-mean centered.
Wake-up time, day of the week, positive affect, and negative affect were used as level-2
predictors for all the cortisol parameters, while daily exercise was only used as predictor for
the cortisol slope. In keeping with prior studies, cortisol intercept, slope (effect of time), and
CAR were all allowed to vary randomly at Level-2 and Level-3 (i.e., treated as random
effects). All HLM significance tests were 2-tailed with robust standard errors.

In order to test whether individual self-esteem explained some of the covariation between
CLA and cortisol parameters, we first ran a regression where self-esteem was regressed on
CLA. The obtained regression coefficient and asymptotic sampling variance for the
association between CLA (our 1V) and self-esteem, were then used in association with the
regression coefficients and the asymptotic sampling variances for the association between
self-esteem and each cortisol parameter (our DVs) obtained in our Model 2 (i.e., the HLM
Model run without controlling for covariates) to derive 95% confidence intervals for indirect
effects through the Monte Carlo method (20,000 repetitions) (Preacher & Selig, 2012).
These analyses were then repeated controlling for covariates. Specifically, we first ran a
multiple regression analysis where self-esteem was regressed on CLA while controlling for
appropriate (i.e. non-specific to cortisol) demographic (i.e., age, gender, education, race/
ethnicity, childhood SES) and psychological covariates (i.e., neuroticism, depressive
symptoms, and daily positive and negative affect). Then we used the obtained regression
coefficient and the asymptotic sampling variance with the regression coefficients and the
asymptotic sampling variances obtained in our Model 4 (i.e., the HLM Model run
controlling for covariates) to derive the 95% confidence intervals for indirect effects via the
Monte Carlo method. Confidence intervals not containing 0 indicate statistically significant
indirect effects.

Supplementary analyses—Although the main hypothesis of our study was to investigate
the cumulative effect of a variety or stressors considered simultaneously on self-esteem and
diurnal cortisol (for a similar approach, see Slopen et al., 2010), we also explored how each
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facet of childhood adversity was related to self-esteem and cortisol. For this reason, we ran
additional analyses where cortisol was predicted by each facet of childhood adversity first
and, next, by each facet of childhood adversities together with self-esteem. These models
were run while controlling for covariates and a summary of the main results is reported in
Table 3.

In a second set of supplementary analyses we tested whether neuroticism and depressed
affect acted as alternative intermediaries of the effect of CLA on daily cortisol secretion.
These analyses are reported in the supplementary materials in Table SI.

Participants—Data for Study 2 were drawn from a community sample of 790 children and
adolescents (or simply, youth) aged 6-17 affected by parental HIV and their current primary
caregivers who were recruited for a psychosocial intervention trial in a rural county in
central China, where many residents have been infected with HIV through unhygienic blood
collection practices; all of these data were collected at baseline, prior to the intervention. A
sample of 790 individuals was chosen based on power analysis for the hypothesized effect
(small-to-medium hypothesized effect size) of the intervention. Of the larger sample of 790
youth, 746 fit the inclusion criterion of 8 to 15 years of age, based on the age range for
which the self-report measures used in the present analyses were normed. Of those 746
youth, 645 (86.4%) provided saliva samples for cortisol analyses (48.1% female, age, M =
10.67 years, SD = 1.79 years) and were therefore used in the analyses. As reported by the
field researchers in this study, 71 children had at least one dead parent due to HIV/AIDS,
554 youth had at least one HIV-positive parent, while data for this variable were not
available for 12 youth.

Both youth and caregivers completed confidential survey questionnaires in Chinese. The
survey included detailed measures of demographic information and several psychosocial
scales. Most of the surveys were self-administrated in a small group in which two
interviewers were present. These adult facilitators provided assistance to the youth—
especially the younger ones—by clarifying questions for them as well as by asking them to
confirm their answers before reporting them on paper.

Measures—Similarly to Study 1, self-report data from two sources were used to create the
CLA composite. First, we used 15 items to assess youths’ experience of a number of
stressful life events during the past six months. Sample items from this list, which was
developed for this population and successfully validated in previous research (Li et al.,
2009), included being in a traffic accident, being a witness to involuntary violence,
hospitalization, natural disaster, severe sickness or death of friends, relocation of the family,
and death of family members. Three additional items were added to the list: death of at least
one of the parents, both parents diagnosed with HIV (as reported by the researcher), and
moved to a new residence more than twice. This scale, which we refer to as the Childhood
Adversity Stressful Events (CA-SE) scale, was constructed by calculating the sum of each
item and was computed for cases that had at least three items with valid values (note that the
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15-item list counted as a single item). Scores on the CA-SE ranged from 0 to 14 (M= 2.81,
SD = 2.25).

Second, we assessed parenting quality using both youth and caregiver reports of 1) parental
responsiveness and 2) parental trust. Youth assessed parental responsiveness with a 6-item
scale adapted and back-translated from a previously validated parental responsiveness scale
(Jackson, Henriksen, & Foshee, 1998); a = .76 in the current sample). Sample items, which
were rated on a 4-point Likert scale (1 = Never; 4 = Always), included, “He/she wants to
hear about my problems,” and “He/she makes me feel better when | am upset.” Items were
adapted so that caregivers could complete it as well (a. = .66). Both scales were constructed
by calculating the mean of the values of the items, with higher scores indicating higher
parental responsiveness. Scores on the youth-reported parental responsiveness scale ranged
from 1to 4 (M= 2.59, SD = .66), while scores on the caregiver-reported parental
responsiveness scale ranged from 1 to 4 (M= 2.73, SD = .56).

Further, youth and caregivers used the Trusting Relationship Questionnaire (TRQ; Mustillo,
Dorsey, & Farmer, 2005) to asses caregiver relationship trust (a = .90, for the youth version
of the questionnaire; a. = .85, for the caregiver version of the questionnaire). Sample items
of the caregiver version included “Does the child identify things he or she likes about you?”,
“Does the child talk to you about his or her problems?”, with the youth version substituting
“adult” for “child” (for more details, see Mustillo et al., 2005). One item (i.e., “Do you seek
help from him/her when you face difficulties?”, for the youth questionnaire; “Do the child
seek help from you when he/she face difficulties?”, for the caregiver questionnaire) was
added to original list of 18 items. Scales were constructed by calculating the mean of the
values of the items, with higher scores indicating higher parental trust. Scores on youth-
reported parental trust ranged from 1 to 5 (M= 2.66, SD = .75), while scores on the
caregiver-reported parental trust ranged from 1.26 to 5 (M= 3.04, SD = .58).

Scores on these four scales correlated among each other (average = 0.204, range r=0.102
—0.467, lowest p< 0.001) — except for caregiver-reported parental responsiveness and
youth-reported parental trust (r=.025, p=.535) — and were z-scored to form a composite
index of parenting quality (CA-RP), similarly to Study 1. Specifically, CA-RP was
constructed by calculating the sum of each subscale and was computed for cases that had
valid scores on all four subscales. Final scores on the CA-RP ranged from -7.44 t0 9.02 (M
= 1.60, SD = 2.47), with higher scores representing harsher parenting.

For each childhood adversity domain available at Study 2 (CA-SE and CA-RP), measures
were converted to z-scores and a composite of childhood adversity, or simply CA, was
computed as the sum of these z-scores, with higher scores indicating a more hostile
childhood environment. CLA scores ranged from —4.08 to 4.95 (M= 0.00, SD = 1.41).

Self-esteem: In Study 2, youth and caregiver self-esteem were assessed using the Rosenberg
Self-Esteem Scale (Rosenberg, 1965), which comprised ten items answered on a 4-point
Likert scale (1 = Strongly Disagree, 4 = Strongly Agree). Sample items included, “At times |
feel that I am no good at all” and “On the whole, | am satisfied with myself.” (a = .63, for
the youth scale, a = .72, for the caregiver scale). These scales were constructed by
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calculating the average of the values, with higher scores indicating higher self-esteem.
Scores for the youth self-esteem scale ranged from 1.6 to 4 (M= 2.76, SD = .44), while
scores for the caregiver self-esteem scale ranged from 1.6 to 3.9 (M= 2.88, SD = .41).

Cortisol—Participants self-collected saliva samples at four time points each day for three
days: immediately upon waking (prior to any eating, drinking, or exercise), thirty minutes
later to assess cortisol awakening response (CAR), one hour before dinnertime, and then at
bedtime. Prior to saliva collection, the investigators showed youth the correct procedure to
collect saliva samples using Salivettes (Sarstedt, Rommelsdorft, Germany) and emphasized
the importance of compliance with the time of collection. Cortisol levels (ug/dL) were
determined via chemiluminescent immunoassay (Access Cortisol kit YZB/USA 2802,
Beckman Coulter, Inc, Fullerton, CA). In Study 2, compliance with the saliva collection
procedures was excellent. Participants provided a total of 11.17 out of 12 samples on
average, with 93% of all possible saliva samples collected. Altogether, 61.3% of participants
did not miss any samples, with 90.4% providing between 10 and 12 samples, and 96% of
participants providing at least 8 of the 12 possible saliva samples across the 3 days. As to
CAR compliance, in our sample of 645 individuals, of the available 1810 CAR cortisol
values, 453 deviated by 15 min or more from the requested 30-min interval. Similarly to
Study 1, these cortisol values were dropped from the analyses. Lastly, cortisol values were
log-transformed to correct for positive skew in the cortisol distribution (Adam & Kumari,
2009). In order to ensure that all transformed scores were positive, a constant of 1 was added
before the transformation.

Demographic, Psychological, and Health Covariates: As in the case of Study 1,
demographic covariates included age, gender (male = 0, female = 1), and caregiver’s
educational attainment (1 = elementary school or no school, 0 = high school or more). At the
daily level we controlled for day or the week (0 = weekday, 1= weekend), and daily wake up
time. At the momentary level (i.e., at the time collection of each saliva sample) youth
reported whether they smoked and/or practiced any sport. These variables were included at
Level-1 as health covariates. As in the case of Study 1, missing cases were replaced by the
mode.

In terms of psychological covariates, neuroticism, depression, daily positive affect, and daily
negative affect were included. Neuroticism was assessed via two personality adjectives (i.e.,
“anxious, easily upset”, and “calm, emotionally stable”, reverse-scored; r=.202, p<.001),
which were rated on a 4-point Likert scale (1 = Strongly Disagree; 4 = Strongly Agree)
(Gosling, Rentfrow, & Swann, 2003). This scale was constructed by calculating the mean of
the values of the items after the second item was recoded such that with higher scores
indicated higher neuroticism. Scores ranged from 1 to 4 (M= 2.39, SD=.73).

Depression was measured using a short version (10-item) of the Center for Epidemiologic
Studies Depression Scale for children (CES-D, Fendrich, Weissman, & Warner, 1990).
Children were instructed to respond how much they might felt or acted as indicated in ten
items in the past week on 4-point Likert scale (1 = not at all, 3 = a lot). Sample items
included, “I was bothered by things that usually don’t bother me”, “I felt like I was too tired
to do things this past week” (o = .62). This scale was constructed by calculating the sum of
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the values and was computed for cases that had valid values on all ten items of the scale.
Higher scores indicate higher depression (M= 20.16, SD = 4.29).

Daily negative affect (a. = 0.76) was assessed via six adjectives (i.e., sad, upset, fear, lonely,
angry, worried) rated on 3-point Likert scale) while daily positive affect (a. = 0.73) was
assessed via six adjectives (i.e., happy, excited, energetic, confident, curious, calm) rated on
3-point Likert scale (1 = Not At All; 3 = Almost All Day). For daily positive affect, scores
ranged from 1 to 3 (M= 2.19, SD = .50), while for daily negative affect, scores ranged from
1to 3 (M=1.34, SD= A1)

Lastly, at the person level we also controlled for perceived health status, which was self-
reported by each youth and by their caregiver on a 5-point Likert-type scale ranging from 1
(very poor) to 5 (very good). This scale was constructed by calculating the mean of the two
items and was computed for cases that had valid values on both items. Higher scores
indicate higher perceived health status (M= 4.1, SD = .75).

Analyses—At the daily level, the incidence of missing data among the variables included
in this study was 9.8%, while at the at the person level, the incidence of missing data was
3%. In order to curtail the bias associated with pairwise or listwise deletion of missing data
(Schafer & Graham, 2002), we used the expectation maximization (EM) algorithm to impute
missing data. Because this algorithm does not allow value replacement for categorical data,
mode imputation was used to replace missing cases for two variables, caregiver educational
attainment (n7= 32) and caregiver gender (/7= 29).

As in Study 1, Hierarchical Linear Modeling (HLM) was used for data analyses in Study 2.
Models were run with (Models 4 and 5) and without (Models 1 and 2) covariates and in a
hierarchical fashion, introducing CLA first (Models 1 and 4) and, CLA and self-esteem next
(Models 2 and 5). Continuous covariates at Level-2 and Level-3 were grand-mean centered.
Confidence intervals for indirect effects were estimated using the Monte Carlo method.
These analyses were run with and without covariates.

Lastly, in Study 2 we also tested the hypothesis that the caregiver self-esteem would
modulate youth cortisol. For this reason, caregiver self-esteem was added as an additional
predictor (Model 3). These analyses were repeated controlling for additional covariates,
including caregiver age and caregiver gender (Model 6).

Supplementary analyses—Following the approach adopted in Study 1, we ran
additional analyses where cortisol was predicted by each facet of childhood adversity and by
each facet of childhood adversity together with self-esteem. These models were run while
controlling for covariates and a summary of the main results can be found in Table 6.

As in the case of Study 1, we independently tested whether neuroticism and depression acted
as intermediaries of the effect of CLA on daily cortisol secretion. These analyses are
reported in the supplementary materials in Table SII.
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Bivariate correlations among Study 1 person-level predictors are reported in Table 1,
whereas the relationships between CA, self-esteem, and cortisol parameters with and
without controlling for covariates are reported in Table 2.

Four models—one with CA as the only predictor (Model 1), one with CA and self-esteem as
predictors (Model 2), one with CA and covariates as predictors (Model 3), and one with CA,
self-esteem, and covariates as predictors (Model 4)—were run. As shown in Model 1 and
Model 3, CA was a significant predictor of morning cortisol, such that individuals who
reported more adverse childhood conditions had lower levels of cortisol at wakeup (ygo1 =
-.021, p<.001; ygo1 = —.013, p=.020, after controlling for covariates). CA was also
associated with a flatter cortisol slope (201 = .001, p=.032); however, this association
disappeared after controlling for covariates (y2g1 = .000, p=.395). CA was not a significant
predictor of CAR (y101 = .000, p=.996; y101 = —.001, p=.782, after controlling for
covariates). Next, self-esteem was introduced in the analyses. As shown in Model 2,
individuals reporting higher self-esteem had higher morning cortisol (ygg2 = .005, p=.006;
Yooz = -004, p=.044, after controlling for covariates) and experienced a steeper cortisol
slope (y202 = —.001, p=.001; -yo02 = —.001, p=.010, after controlling for covariates). Self-
esteem was not a significant predictor of CAR (y192 = —.000, p=.910; 102 = .000, p=.
937, after controlling for covariates). Notably, when self-esteem was introduced in the
analyses, the effect of CA was reduced both for morning cortisol (ygo2 = —.018, p=.001;
Yooz = —.012, p=.030, after controlling for covariates) and cortisol slope (291 =.001, p=.
157; y901 = .000, p=.524, after controlling for covariates).

Next, we tested whether the association between CA and morning cortisol and between CA
and the cortisol slope was partially explained by self-esteem. Regression analyses showed
that CA negatively predicted self-esteem (B = -.696, SE=.083, p<.001; p =-.278, SE=.
073, p<.001 after controlling for covariates). Monte Carlo analyses showed a significant
indirect effect of CA on morning cortisol via self-esteem (95% CI: —0.006699, —0.001061,
95% CI: —0.002716, —0.000027, after controlling for covariates) as well as a significant
indirect effect of CA on diurnal cortisol slope via self-esteem (95% CI: 0.000140, 0.000633;
95% CI: 0.000029, 0.000295, after controlling for covariates), indicating that high childhood
adversity was linked to low morning cortisol and a flatter cortisol slope via low self-esteem.
Next, we calculated the ratio of the indirect effect to the total effect (i.e., indirect effect +
direct effect) (Preacher & Kelley, 2011) and found that self-esteem mediated about one-tenth
of the total effect of childhood adversity on morning cortisol and about one-third of the total
effect of childhood adversity on the cortisol slope.

In a series of supplementary analyses we tested the same models reported above using CA-
SE, CA-RP, and CA-PEA separately. As shown in Table 3, we found an indirect effect
between CA-SE and the cortisol slope [0.000012, 0.000397] via self-esteem. Further, self-
esteem partially explained the link between CA-RP and morning cortisol [-0.010140,
-0.000132] as well as CA-RP and the cortisol slope [0.000145, 0.001149]. In contrast, no
evidence for an indirect effect was found between CA-PEA and any of the cortisol
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parameters. Lastly, no evidence was found for significant indirect effects linking CA to
diurnal cortisol parameters via neuroticism or depressed affect (see Table Sl).

Bivariate correlations among Study 2 predictors are reported in Table 4, whereas the
relationship between CA, self-esteem, and cortisol parameters with and without controlling
for covariates are reported in Table 5.

In addition to the four models run in Study 1, two more models were run in Study 2, one
with CA, self-esteem, and caregiver self-esteem as predictors (Model 3) and one with CA,
self-esteem, caregiver self-esteem, and covariates as predictors. As shown in Model 1 and
Model 4, CA was a significant predictor of morning cortisol, such that individuals who
reported more adverse childhood conditions had lower levels of cortisol at wakeup (ygo1 =
-.011, p=.009; ygo1 = —.012, p=.017, after controlling for covariates). However, CLA was
not associated with the cortisol slope (y201 = .000, p=.551, y201 = .000, p=.714 after
controlling for covariates) or CAR (101 = .006, p=.192; y191 = .007, p=.178, after
controlling for covariates). Next, self-esteem was introduced as a predictor in the analyses.
Corroborating the findings from Study 1, individuals reporting higher self-esteem had higher
morning cortisol (‘ypg2 = .044, p=.003; ygo2 = .041, p=.010, after controlling for
covariates) and a steeper cortisol slope (-y202 = —.003, p=.025; yo92 = —.003, p=.038, after
controlling for covariates). In other words, individuals who reported higher self-esteem had
higher cortisol at wakeup and a steeper cortisol decline through the day. Self-esteem was not
a significant predictor of CAR (y102 = —.018, p=.254; y192 = —.024, p=.162, after
controlling for covariates). Effect sizes in Study 2 were comparable to the effect sizes
obtained in Study 1™

We next tested whether the associations between CA and the cortisol parameters were
partially explained by self-esteem. Further, because indirect effects can exist in absence of a
significant total effect (Zhao, Lynch, & Chen, 2010), we also tested the significance of a
potential indirect effect of CA and cortisol slope through self-esteem. Regression analyses
showed that CA negatively predicted self-esteem (f = -.067, SE=.012, p<.001; p = -.
034, SE=.011, p=.003 after controlling for covariates). Monte Carlo analyses showed a
significant indirect effect of CA on morning cortisol via self-esteem (95% CI: —0.005316,
-0.000973; 95% CI: -0.003037, —0.000203, after controlling for covariates) as well as a
significant indirect effect of CA on diurnal cortisol slope via self-esteem (95% CI: 0.000026,
0.000416; 95% CI: 0.000004, 0.000242, after controlling for covariates), indicating that high
childhood adversity was linked to low morning cortisol and a flatter cortisol slope via low

"1t should be noted that there is no direct measure of the variance accounted for in HLM. However, once variables have been entered
into an HLM model, one can estimate a pseudo R2 statistic using the formula (varunconditional - var conditional)/ var unconditional,
where var can represent any level variance. This formula provides an estimate of the proportion reduction in variance for any random
parameter (e.g., morning cortisol and cortisol slope at Level-3) in an HLM model when adding one predictor variable (e.g., CLA or
self-esteem) to an unconditional growth-curve model (empty model, with no predictors at Level-2 and Level-3). In Study 1, the
proportional variance reduction in the Level-3 intercept (i.e., morning cortisol) when adding CLA was 1%, while it was 1% when
adding self-esteem. The proportional variance reduction in the Level-3 slope (i.e., cortisol slope) variance when adding CLA was 1%,
while it was 2% when adding self-esteem. In Study 2, the proportional variance reduction in morning cortisol when adding CLA was
2%, while it was 4% when adding self-esteem. The proportional variance reduction in the cortisol slope variance when adding self-

esteem was 2%.
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self-esteem. Next, we calculated the ratio of the indirect effect to the total effect (i.e.,
indirect effect + direct effect) and found that self-esteem mediated approximately one-eighth
of the total effect of childhood adversity on morning cortisol and three-fourths of the total
effect of childhood adversity on the cortisol slope.

In Study 2, we tested the hypothesis that caregiver self-esteem would be—above and beyond
the effects of youth self-esteem—associated with youth cortisol parameters. Although no
association emerged with CAR (y103 = —.026, p=.104; 103 = —.024, p= .143, after
controlling for covariates) or morning cortisol (yge3 = .029, p=.082; ygg3 = .031, p=.061,
after controlling for covariates), higher caregiver self-esteem predicted a steeper diurnal
cortisol slope (7y203 = —.003, p=.035; y203 = —.003, p=.043, after controlling for
covariates). In other words, individuals whose caregiver reported higher self-esteem had a
steeper cortisol decline throughout the day.

Lastly, in a series of supplementary analyses we tested the same models reported above
using CA-SE and CA-RP separately. As shown in Table 6, self-esteem we found an indirect
effect between CA-RP and morning cortisol [-0.002504, —0.000260] as well as CARP and
the cortisol slope [0.000012, 0.000208] via self-esteem. In contrast, no evidence for an
indirect effect was found between CA-SE and any of the cortisol parameters. Lastly, no
evidence was found for significant indirect effects linking CA to diurnal cortisol parameters
via neuroticism or depression (see Table SlI).

Discussion

Across two large and diverse samples of adults and youth, we found that childhood adversity
was directly associated with lower levels of cortisol at wakeup, but not with CAR or cortisol
slope. Childhood adversity was a strong predictor of lower self-esteem in both childhood
(Study 2) and adulthood (Study 1), which in turn partially explained the effect of the former
on lower morning cortisol. Further, although childhood adversity was not directly associated
with a flatter cortisol slope, indirect effect analyses revealed a significant indirect pathway
through which greater adversity during development was linked to a flatter cortisol slope via
self-esteem. These findings suggest that one’s sense of self-worth might act as a proximal
psychological mechanism through which childhood adversity gets embedded in human
stress physiology. Specifically, higher self-esteem was associated with a steeper (i.e.,
“healthier”) cortisol decline during the day, whereas low self-esteem was associated with a
flatter cortisol slope. Depression and neuroticism were tested as alterative pathways linking
CA to cortisol secretion and were found not to be significant, suggesting that the indirect
effect was specific to self-esteem. Nevertheless, it is plausible that other psychological
pathways exist that might carry the effects of CA across the lifespan. For example,
attachment security, a potential antecedent of self-esteem that forms during childhood
(Pietromonaco & Powers, 2015), would be a strong candidate for playing such a role.
Unfortunately, this construct was not assessed in our studies, but we hope that future work
will test this hypothesis. Notably, in Study 2, the effect of youth self-esteem on diurnal
cortisol slope closely mirrored the effect of caregiver self-esteem on cortisol secretion. In
other words, those youth who had a caregiver with high self-esteem experienced a steeper
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decline in cortisol throughout the day—independent of the effects of youths” own self-
esteem—compared to those youth whose caregiver reported lower levels of self-esteem.

A harsh social environment during development (e.g., inconsistent parenting, poor sibling
relationships, dysfunctional interactions within the family) can contribute to negative
attitudes towards the self (Ryan et al., 1994) which can lead to adverse social, behavioral,
and health consequences during childhood, such as social isolation from the peer group
(Salzinger, Feldman, Ng-Mak, Mojica, & Stockhammer, 2001), antisocial behavior and
depression (Robinson, Garber, & Hilsman, 1995). Correspondingly, youth raised by
neglectful/maltreating parents (Bernard, Butzin-Dozier, Rittenhouse, & Dozier, 2010) or
exposed to childhood stressors (Koss, Hostinar, Donzella, & Gunnar, 2014) show
disturbances in the normative diurnal cortisol output, with lower cortisol at wakeup and a
flatter slope across the day, which have been respectively associated with depression and
externalizing behavior. Interestingly, these CLA-related diurnal cortisol disturbances are
found as childhood as preschool years (Gunnar & Vazquez, 2001; Koss et al., 2014).
Whether these disturbances are driven by an earlier period of chronic cortisol elevation or
other mechanisms (e.g., fetal programming by maternal stress) remains to be determined.

Regardless of the mechanism at play, the current findings provide empirical evidence that
self-esteem is a pathway through which childhood adversity affects health via cortisol
secretion in youth. However, the impact of childhood experience on one’s representation of
the self is not confined to childhood but can persist across the lifespan and set the stage for
physical health problems during adulthood. For example, low self-esteem has been found to
be a good predictor of poorer physical health (Trzesniewski et al., 2006) and death from
myocardial infarction in adults at risk of heart disease. Similarly, low morning cortisol and
flatter cortisol slopes are also associated with similar negative health-related outcomes in
adulthood (Kumari, Shipley, Stafford, & Kivimaki, 2011). In light of this literature, our
findings suggest that some of these effects might be connected to a dysregulation in the HPA
axis driven by individual differences in self-esteem.

How does self-esteem influence daily cortisol fluctuation? The answer might be twofold: 1)
self-esteem calibrates sensitivity to social feedback, in particular social evaluative threats,
which crucially activate stress physiology (Dickerson & Kemeny, 2004; Miller et al., 2007);
and, 2) low and high self-esteem individuals follow different pathways when dealing with
cues of social threat. Individuals with low self-esteem often need and seek constant approval
from others and new potential experiences of disapproval, rejection, and failure can be
agonizing for them. For this reason, their self-esteem system is overactive, with filtering of
social threats being impaired (i.e. ambiguous cues of social exclusion are more likely to be
perceived as social devaluations from others) (Baldwin, Baccus, & Fitzsimons, 2004) and
appraisal of social devaluations being more likely to be translated into negative self-
evaluations (Baldwin et al., 2004). Consequently, compared to high self-esteem people,
individuals with low self-esteem feel more shame (Leary et al., 1995) and engage more in
rumination (Di Paula & Campbell, 2002), which, as proposed by the social self-preservation
theory, strongly elicit cortisol secretion in both adults (Dickerson & Kemeny, 2004; Miller et
al., 2007) and children (Lewis & Ramsay, 2002). Further, people with low self-esteem tend
to rely on disengagement strategies (Ford & Collins, 2010) and social isolation (Leary et al.,
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1995) as ways to safeguard their weak sense of self, and the link between loneliness and
HPA atypical activation might explain not only the pattern of cortisol secretion observed in
our sample during waking hours, but also the low cortisol level at awakening (Doane &
Adam, 2010).

Lastly, a pattern of covariation was found between caregivers’ self-esteem and youths’
diurnal cortisol rhythm. During development, children collect information about the social
environment (i.e. presence and predictability of social threats) and physical environment (i.e.
presence and predictability of physical threats) around them and such information is used to
program stress physiology, including the HPA. Parental figures (or caregivers) are the
primary source of this information; their behavior, emotional tone, and even physiology
(Papp, Pendry, & Adam, 2009) are detected by the child, who adjust—to a different extent
depending on the age—their own biobehavioral responses accordingly. Thus, our findings
are in line with this idea of transmission of environmental information from parent to child,
especially the empirical work that showed associations between caregiver psychological
functioning and child’s HPA activity (Lupien et al., 2000).

The present work is not without limitations. First, all CLA measures were self-reported.
Future longitudinal studies are needed wherein individuals are followed across the lifespan
and indicators of childhood stressful experiences are examined at a more refined level (e.g.,
via naturalistic observation). Next, our study did not allow us to consider any genetic effects.
Obviously, the individual genetic makeup, the environment, and the interaction between
genes and environment play a role in the emergence of the phenotypes under investigation.
For example, genotypic variation in the serotonin transporter gene might be an interesting
candidate for future studies that examine the role played by genetic effects in modulating the
effect of CLA on HPA activity via psychological pathway. A third limitation concerns the
inability in Study 2 to assess participants’ pubertal stage as well as compliance with the
timing of cortisol sampling measures, which is particularly important when assessing CAR.
Further, Study 1 and Study 2 differed in some important aspects, such as the research design
(e.g., longitudinal vs. cross-sectional), the sample (adult community sample vs. youth
affected by parental HIV), and the nature of the CLA measures, which might limit the
generalizability of our findings. Lastly, the effect sizes for the associations between self-
esteem and cortisol parameters, despite being small in magnitude, are potentially
meaningful. They are comparable to the effect sizes of associations between psychological
factors (e.g., marital quality; Robles, Slatcher, Trombello, & McGinn, 2014) and physical
health and health behaviors (e.g., consumption of fruits and vegetables; He, Nowson, Lucas,
& MacGregor, 2007) and health.

To summarize, these studies investigated whether self-esteem is a viable mechanism through
which childhood adversity impacts diurnal cortisol parameters. Across two large and
ethnically diverse samples we found that, in both adults and children, childhood adversity
was associated with disturbance in the typical cortisol circadian rhythm and that this
association was mediated by low self-esteem. Further, in children, we found support for the
hypothesis that caregiver’s self-esteem is also implicated in the regulation of children
cortisol secretion throughout the day. Although future longitudinal research measuring
childhood adversity, self-esteem, and cortisol multiple time across time is needed to
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corroborate these findings, they are consistent with the idea that some of the deleterious
effects on health that are attributed to low self-esteem—uwhich contains psychological
residue of childhood adversity—may be explained, at least in part, by dysregulation of the
HPA axis.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.

References

Adam EK, Kumari M. Assessing salivary cortisol in large-scale, epidemiological research.
Psychoneuroendocrinology. 2009; 34(10):1423-1436. [PubMed: 19647372]

Almeida DM, McGonagle K, King H. Assessing daily stress processes in social surveys by combining
stressor exposure and salivary cortisol. Biodemography and Social Biology. 2009; 55(2):219-237.
[PubMed: 20183906]

Bernard K, Butzin-Dozier Z, Rittenhouse J, Dozier M. Cortisol production patterns in young children
living with birth parents vs children placed in foster care following involvement of Child Protective
Services. Archives of pediatrics & adolescent medicine. 2010; 164(5):438-443. [PubMed:
20439794]

Di Paula A, Campbell JD. Self-esteem and persistence in the face of failure. Journal of personality and
social psychology. 2002; 83(3):711-724. [PubMed: 12219864]

Dickerson SS, Kemeny ME. Acute stressors and cortisol responses: A theoretical integration and
synthesis of laboratory research. [Review]. Psychological Bulletin. 2004; 130(3):355-391. DOI:
10.1037/0033-2090.130.3.355 [PubMed: 15122924]

Enders CK, Tofighi D. Centering predictor variables in cross-sectional multilevel models: a new look
at an old issue. Psychological methods. 2007; 12(2):121-138. [PubMed: 17563168]

Fendrich M, Weissman MM, Warner V. Screening for depressive disorder in children and adolescents:
validating the center for epidemiologic studees depression scale for children. American Journal of
Epidemiology. 1990; 131(3):538-551. [PubMed: 2301363]

Ford MB, Collins NL. Self-esteem moderates neuroendocrine and psychological responses to
interpersonal rejection. Journal of personality and social psychology. 2010; 98(3):405-419.
[PubMed: 20175621]

Galobardes B, Lynch JW, Smith GD. Childhood socioeconomic circumstances and cause-specific
mortality in adulthood: systematic review and interpretation. Epidemiologic reviews. 2004; 26(1):7-
21. [PubMed: 15234944]

Gosling SD, Rentfrow PJ, Swann WB. A very brief measure of the Big-Five personality domains.

Journal of Research in personality. 2003; 37(6):504-528.

Gunnar MR, Vazquez DM. Low cortisol and a flattening of expected daytime rhythm: Potential indices
of risk in human development. Development and psychopathology. 2001; 13(03):515-538.
[PubMed: 11523846]

He FJ, Nowson CA, Lucas M, MacGregor GA. Increased consumption of fruit and vegetables is
related to a reduced risk of coronary heart disease: meta-analysis of cohort studies. Journal of
human hypertension. 2007; 21(9):717-728. [PubMed: 17443205]

Heim C, Newport DJ, Mletzko T, Miller AH, Nemeroff CB. The link between childhood trauma and
depression: insights from HPA axis studies in humans. Psychoneuroendocrinology. 2008; 33(6):
693-710. [PubMed: 18602762]

Jackson C, Henriksen L, Foshee VA. The Authoritative Parenting Index: predicting health risk
behaviors among children and adolescents. Health Education & Behavior. 1998; 25(3):319-337.
[PubMed: 9615242]

Koss KJ, Hostinar CE, Donzella B, Gunnar MR. Social deprivation and the HPA axis in early
development. Psychoneuroendocrinology. 2014; 50:1-13. [PubMed: 25150507]

Psychol Sci. Author manuscript; available in PMC 2017 September 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Zilioli et al.

Page 18

Kumari M, Shipley M, Stafford M, Kivimaki M. Association of diurnal patterns in salivary cortisol
with all-cause and cardiovascular mortality: findings from the Whitehall Il study. The Journal of
Clinical Endocrinology & Metabolism. 2011; 96(5):1478-1485. [PubMed: 21346074]

Leary MR, Tambor ES, Terdal SK, Downs DL. Self-esteem as an interpersonal monitor: The
sociometer hypothesis. Journal of personality and social psychology. 1995; 68(3):518-530.

Lewis M, Ramsay D. Cortisol response to embarrassment and shame. Child development. 2002; 73(4):
1034-1045. [PubMed: 12146731]

Li X, Barnett D, Fang X, Lin X, Zhao G, Zhao J, Stanton B. Lifetime incidences of traumatic events
and mental health among children affected by HIVV/AIDS in rural China. Journal of Clinical Child
& Adolescent Psychology. 2009; 38(5):731-744. [PubMed: 20183657]

Lupien SJ, King S, Meaney MJ, McEwen BS. Child’s stress hormone levels correlate with mother’s
socioeconomic status and depressive state. Biological psychiatry. 2000; 48(10):976-980.
[PubMed: 11082471]

Miller GE, Chen E, Zhou ES. If it goes up, must it come down? Chronic stress and the hypothalamic-
pituitary-adrenocortical axis in humans. Psychological bulletin. 2007; 133(1):25-45. [PubMed:
17201569]

Mustillo SA, Dorsey S, Farmer EMZ. Quality of relationships between youth and community service
providers: Reliability and validity of the trusting relationship questionnaire. Journal of Child and
Family Studies. 2005; 14(4):577-590.

Papp LM, Pendry P, Adam EK. Mother-adolescent physiological synchrony in naturalistic settings:
within-family cortisol associations and moderators. Journal of Family Psychology. 2009; 23(6):
882-894. [PubMed: 20001147]

Pietromonaco PR, Powers SlI. Attachment and health-related physiological stress processes. Current
opinion in psychology. 2015; 1:34-39. [PubMed: 25729755]

Preacher KJ, Kelley K. Effect size measures for mediation models: quantitative strategies for
communicating indirect effects. Psychological methods. 2011; 16(2):93. [PubMed: 21500915]

Preacher KJ, Selig JP. Advantages of Monte Carlo confidence intervals for indirect effects.
Communication Methods and Measures. 2012; 6(2):77-98.

Pruessner JC, Baldwin MW, Dedovic K, Renwick R, Mahani NK, Lord C, ... Lupien S. Self-esteem,
locus of control, hippocampal volume, and cortisol regulation in young and old adulthood.
Neuroimage. 2005; 28(4):815-826. [PubMed: 16023372]

Rao U, Chen LA, Bidesi AS, Shad MU, Thomas MA, Hammen CL. Hippocampal changes associated
with early-life adversity and vulnerability to depression. Biological psychiatry. 2010; 67(4):357—
364. [PubMed: 20015483]

Repetti RL, Taylor SE, Seeman TE. Risky families: family social environments and the mental and
physical health of offspring. Psychological bulletin. 2002; 128(2):330-366. [PubMed: 11931522]

Robins RW, Hendin HM, Trzesniewski KH. Measuring global self-esteem: Construct validation of a
single-item measure and the Rosenberg Self-Esteem Scale. Personality and social psychology
bulletin. 2001; 27(2):151-161.

Robinson NS, Garber J, Hilsman R. Cognitions and stress: direct and moderating effects on depressive
versus externalizing symptoms during the junior high school transition. Journal of Abnormal
Psychology. 1995; 104(3):453-463. [PubMed: 7673569]

Robles TF, Slatcher RB, Trombello JM, McGinn MM. Marital quality and health: A meta-analytic
review. Psychological Bulletin. 2014; 140(1):140-187. [PubMed: 23527470]

Rosenberg, M. Society and the adolescent self-image. Princeton, NJ: Princeton University; 1965.

Rossi, AS. Caring and doing for others: Social responsibility in the domains of family, work, and
community. University of Chicago Press; 2001.

Roy A. Childhood trauma and neuroticism as an adult: possible implication for the development of the
common psychiatric disorders and suicidal behaviour. Psychological medicine. 2002; 32(08):
1471-1474. [PubMed: 12455946]

Ryan RM, Stiller JD, Lynch JH. Representations of relationships to teachers, parents, and friends as
predictors of academic motivation and self-esteem. The Journal of Early Adolescence. 1994;
14(2):226-249.

Psychol Sci. Author manuscript; available in PMC 2017 September 01.



1duosnue Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Zilioli et al.

Page 19

Salzinger S, Feldman RS, Ng-Mak DS, Mojica E, Stockhammer TF. The effect of physical abuse on
children’s social and affective status: A model of cognitive and behavioral processes explaining the
association. Development and Psychopathology. 2001; 13(04):805-825. [PubMed: 11771909]

Schafer JL, Graham JW. Missing data: our view of the state of the art. Psychological methods. 2002;
7(2):147-177. [PubMed: 12090408]

Slopen N, Lewis TT, Gruenewald TL, Mujahid MS, Ryff CD, Albert MA, Williams DR. Early life
adversity and inflammation in African Americans and whites in the midlife in the United States
survey. Psychosomatic medicine. 2010; 72(7):694-701. [PubMed: 20595419]

Straus MA. Measuring intrafamily conflict and violence: The conflict tactics (CT) scales. Journal of
Marriage and the Family. 1979; 41(1):75-88.

Taylor SE. Mechanisms linking early life stress to adult health outcomes. Proceedings of the National
Academy of Sciences. 2010; 107(19):8507-8512.

Trzesniewski KH, Donnellan MB, Moffitt TE, Robins RW, Poulton R, Caspi A. Low self-esteem
during adolescence predicts poor health, criminal behavior, and limited economic prospects during
adulthood. Developmental psychology. 2006; 42(2):381-390. [PubMed: 16569175]

Wang PS, Berglund P, Kessler RC. Recent care of common mental disorders in the United States.
Journal of general internal medicine. 2000; 15(5):284-292. [PubMed: 10840263]

Zhao XS, Lynch JG, Chen QM. Reconsidering Baron and Kenny: Myths and Truths about Mediation
Analysis. Journal of Consumer Research. 2010; 37(2):197-206. DOI: 10.1086/651257

Psychol Sci. Author manuscript; available in PMC 2017 September 01.



Page 20

Zilioli et al.

10 >d

£
‘50 >d
*
or >d
y)

‘AIs1snpy pooypliyd
vD ‘8snqy [euonow3/[edisAyd AIsIeApy pooyp|iyd :wad-vO ‘swared yim diysuoiiejay AlIsisApy pooypiyd :dy-vO (SIUsAT [nyssans AlISIaApy pooypiyDd :3S-vD {SNIeIS J1Wou0ds01d0S (SIS .9JoN

14

000'T BB\ WBB)ST-JI8S "ST

] Z 9NeM

o LTEO0- 000'T 108y passaldaq vT
. . 14

2 LCS0- 9/20 000'T ANBM\ WISIONOINAN "€T
e VIC0- _ 8YT0  , T0C0 000'T TaNeM VO 2T

v 7ETO- _ 60T0  €STO0 _ 6V.0 000'T T 9B\ V3d-VO 'TT

#W0C0-STT0 010 9900 ,2er0 oot T 8NBM d¥-VD 0T

L PET0- 6600 /TTO €90 8120 S50  goo T 8A8M 3S-V0 '6

s lC10- G600 - cel0 0900 T€0°0 600  «¢900 o001 uoRIPUOY JILOIYD ‘8
40500~ /800 _ 6.00  _€S00 7100 2200 2600 .T6T0 0001 UOITRIPIN *L
,,0600- 6010 2600 6210 2210 9800 . ¥.00 {000 /T00- 0001 snieis Bujows ‘9
T anep\

0£00-  68000-  900°0- zZ10°0 ZI00-  ¥€00 000 1100 2000~ 6700 000'T S35 pooypIIYd '
LR EET0  ,8V00-  €600- _ 90T0- _ 900~ (goo- .x90T0- 1000 6100 -e02T0- ,,.TETO-  gooT anep 8B31[0D) SWOS _w
L 66T0  OTT0- _ 9020- _ 82T0- . /STO- _S900- ,8500- . T9T0 gepo- . PETO- ., TW20 . O0ZT0- (oot 7 anep 3By °¢
5000 8200~  ,8500-  ,¥500 200 1100  »¢800  gop0- 40500~  ge00- €800 ¥100  €100- 000'T 3UYM-UON 2
e SOT0= LTIT0 SET0 gzo0  £EV00-  9TT0  gopo- k8900 7610  qg100- 6000 1900 0g00- 0100 000T alewsd '
ST T €T 4 T 0T 6 8 L 9 5 v 3 z T sa|qel enannd10saq

S9]qeLIBA [9A9T]-U0SIad T ApNIS UsamIag SUONR[a1I0D dlelieAlg

T alqeL

Author Manuscript Author Manuscript Author Manuscript Author Manuscript

Psychol Sci. Author manuscript; available in PMC 2017 September 01.



Page 21

Zilioli et al.

0900 60000 LT00°0 8500 60000 L1000 - - - - - - GOTA ‘Z anem by
9800 98¥0°0 1€80°0 980°0 98700 9€80°0 - - - - - - YOTA ‘8MYM-UON
T00> €0¢00 ¢/80°0 T00> €0¢00 €800 - - - - - - €0TA ‘aJewed
LE6'0  LT00°0 T000°0 - - -- 0T6'0 ¥T00'0  ¢000°0- -- -- -- Z0TA 'z 9B\ Wdals3-y[es
68,0 8¥000 €TO00- 8.0 87000 €T000- 66'0 /¥00'0 TO000- 9660 97000 00000 TOTA ‘T 8ABM VO

T00> €6¢00 ¥85€0 T00> €6¢00 G8SE0 0000 66000 66T¥°0 T00> 66000 00¢v'0 00TA ‘0T9 "dvO 8beiany

TU ‘asuodsay Buluasemy |0s1110D

d 35S erewnsy d 35 orwnsy  d 35 orewnsy d 35S  ofewisy  (BIgelfen JuepusdapUl) 1094 PIXId

¥ PPON € PPON C PPON T PPON

90S'0 9€T00 06000- 0.0 <CETO0  6EOOO- - -- -- -- - -- 0v0A ‘70g ‘Payy sAmsod Alred
0ST0 /8200 Y100 6¥T0 98200 €TV0°0 - -- - -- - -- 0€04 ‘€09 ‘10ayy annebaN Alreq
¥S8'0 ¥.000 ¥1000- /980 ¥.000 <CT000- - - - - - - 0204 ‘z0d ‘swn dnaxem
T000 8v100 66V00- TOO'0 6¥700 ¥0S0°0-— - - - - - - 0TOA ‘T09 ‘pusxeam
9/6°0 66000 SS000- ¢8€0 L6000  S800°0-— -- - - - - - ZT00A ‘Z anep 103y passaidaq
8€T'0 81¢00 ¥2€0°0 0860 0TC00 SZ10°0 - -- -- -- - -- TTO0A ‘Z aneM WISIDN0INAN
¢8T'0 €L¢00  ¥9€0'0- ¢vT'0 SGL¢00  vOv0'O- - - - - - - 0TO0A ‘UolpuOD d1UOIYD
8/0'0 85¢00 ¥S¥0'0— 8800 85C00 C¥¥O'0- - - - - - - 6004 ‘UoNROIPBIN
L6T°0 95800 6S700- ¥6T'0 8SE00  S9¥0°0-— - - - - - - 8004 ‘snyeis Bupjows
vry'0  9€€0'0  LSC00-  90¥'0 SEE00  6.¢0°0- - - - - - - L00A ‘Z 3nepn SIS pooyplyd
1000 G200 ¢S60°0 100> S§/¢00 90070 - - - - - - 9004 ‘Z anepn 868]|0D BWwos
T00> ¢T00°0 ¢v00°0 T00> ¢T00°0 €000 - - - - - - G004 ‘Z anem by
100> //S00 GT9T'0- G000 718500  G¥9T'0- - - - - - - 7004 ‘8MYM-UON
T00> /¥200 CTITO- T00> /[¥C0'0  LZTTO- - - - - - - €004 ‘aJewa4
¥70'0  T¢00°0 €700°0 - -- - T00 67000 75000 - - - 2004 'z ane\ Wiaals3-y[es
0€0'0 9G00'0 TCIO0- 0200 959000 OETO00- TOO'O SS000 9.100- TOO> €S000 ¥1¢0°0- TO0A ‘T 8ABM VO

100> 69€0°0 €9¢L'e 100> 69200 19¢L'e 100> ¢ET00 [4sisich4 100> ¢EI00 ¢599°¢ 0004 ‘009 ‘|os100 Bululo sbessny

0M ‘|0S1110D mc_c‘_o N

d IS  erws3  d IS erws3  d 35 erwmsa  d 35 erews3  (B|gelfen Juepuadepul) 10940 paxIH

7 PPOIN € PPOIN ¢ PPOIN T PPOIN
T ApMiS Ul sia18lered [0S0 eulniq o S|9poN IWTH
¢ d|qeL

Author Manuscript

Author Manuscript

Author Manuscript Author Manuscript

Psychol Sci. Author manuscript; available in PMC 2017 September 01.



Page 22

Zilioli et al.

¥0€'0 €€00°0 ¥€00°0 ¥0€'0 €E00°0 ¥€00°0 - -- -- -- -- -- 0gzA ‘€29 ‘v anebaN Ajreq
T00'> 80000 0€000- TOO> 80000 0€000-— - - - - - - 0zzA ‘zzd ‘awn dnaxem
T¢T0 L1000 92000 ¢IT0 L1000 12000 -- - - - - - 0T2A ‘Tzd ‘pusxasm
€€€°0 L0000 L0000 LET'0 L0000 0T000 - - - - - - 2T0ZA 2 anep 1084y passaideq
66€°0 TC000 8TO0O0- LSL'0 6T000 90000 - -- -- -- -- -- TTOZA ‘Z 9nBAN WSIDNOINAN
182°0 62000 12000 1020 S¢000 ¢€000 -- - - - - - 0T0ZA ‘uolIpuoY d1uoIYD
2000 ¢co00 02000 2000 ¢c¢000 69000 - -- -- -- -- -- 6024 ‘uonealpsin
T00'> /2000  TLZTO0  TOO> 82000  T.T0O - - - - - - 80zA ‘snies Bupjows
0,90 L2000 ¢100°0 G090 L2000 ¥700°0 -- - - - - - 10ZA 'z 8nep S3S pooup|iyd
6¥0'0 <000 8¥000- G200 %2000  ¥S00°0- - -- -- -- -- -- 9024 ‘Z anem 881100 swos
T00"> T0000 S000°0 T00> T0000 70000 - - - - - - G0zA ‘'z anep 8by
T00> 87000 ¥.20°0 T00> 67000 11200 -- - - - - - 70ZA ‘SHYM-UON
€EV'0  ¢C000 LT00°0 8€°0  ¢2000 6T00°0 - -- -- -- -- -- €024 ‘slewad
0700 20000  S000°0- - - - 0 ¢000'0  S000°0- - - - (A4 A N RERTE
¥¢5°0  G000°0 €000°0 G6E€'0  S000°0 70000 LST'0  S000°0 10000 ¢€0’0  S000°0 11000 T0ZA ‘T 9AeM VO
100> S¥00'0 6¥YET'0- TOO> GPOO'0 6VET0- 0000 €€000 T6LZTO- TO0O> €E000  T6ZTO- 0024 ‘0zd ‘edo|s teaur sfeieny
Zu ‘Bunfep ouIS awi |
d IS erws3  d 3  erwms3 d IS erwis3  d 35 erwns3  (9|qelren Juspuadepul) 19849 pexId
¥ PPON € PPON ¢ PPOIN T PPON
676'0 8Y100 STI000- 0680 ¥¥T00  0C000- -- - - - - - 0rTA '$T9 1y sAsod Ajreq
¢88'0 v/E00 95000- 9880 ¥.E00  ¥S00°0-— - -- -- -- - -- 0£TA ‘€19 ‘Payy anrelaN Ajreq
1200 TL000 /S100- /200 TLOOO  ZST0°0- -- - - - - - 02TA ‘219 ‘awn dnaxem
G700 69700 6EE00- 9¥0'0 69700  8EED'0- -- - - - - - 0TTA ‘TTd ‘pusxasm
L¥6'0  €900°0 ¥000°0 1S6'0 29000 €000°0 -- - - - - - ZTOTA ‘' anep 1084y passaideq
€6¥’'0 G6TO00  VvETO'0-  TCv0 LLTOO  ¢v100- - - - - - - TTOTA ‘Z 8ABM WSIONOINAN
S¥¢’0  6¢¢00 19200 L¥2’0  8¢¢00 %9200 -- - - - - - 0TOTA ‘UoIIpUOD d1UoIYD
0€L0 ¥1200 ¥.00°0 820 ¥1¢00 7,000 -- - - - - - 60TA ‘uonealpaiy
€000 /9200 98.0°0 €000 /9200 98.00 -- - - - - - 80TA 'snyels Bunjows
8¢8'0 91¢00 5000 1280 9v¢00 75000 -- - - - - - LOTA ‘2 8ABM SIS pooup|iyD
19¢°0 v1¢00 9¥200- 9¥2'0 <¢T¢00  9¥C0'0- -- - - - - - 90TA ‘Z ane 8681100 swos
d 35 erewns3 d 35S erwmsy  d 35 erwisy d 35 olewns3  (BI0e!fen epuadepul) 10949 paxid
¥ PPON € PPON ¢ PPOIN T PPOIN

Author Manuscript

Author Manuscript

Author Manuscript

Author Manuscript

Psychol Sci. Author manuscript; available in PMC 2017 September 01.



Page 23

Zilioli et al.

"SUOITBAISTO 853U} BuIZIIOSUIM J3)Je UNnJ 819Mm SasAjeue uaym Juedliubls paurews)
SHNSaJ UTBW 3 L “ASE SAOGE 213M SaNJEA |0SI1I0D 3UO-AIUSASS "SNIES O1WOU0I301I0S SIS (ANSIGADY POOUPIIYD WD ‘asuodsay Buluasemy [0SII0D = HYD “zawi ul aBueyo unoy-T Jad j0snI0d ul

abueyo areaipul ch_v_m; 89UIS awi Jo sadojs abelane ‘awiy ul abueyd anoy-T Jad 10s11109 U1 aburyd ajealpul Buiyem aouis awil Jo sadojs abelane ‘dnayem Je sanjeA |0SILI0D abeiane ayedipul sydadlaiu| ‘dloN

700> 20000  £2000  TOO> 20000  €200°0  TOO> 20000 2000  TOO> 20000 %2000 00£4 ‘0ed ‘sanrerind sbeiany
g Bupem souis swi L

€260 L0000 20000  SFE0 L0000 L0000 - - - - - - 0524 ‘ged ‘ss1ouex3 Alreq
16,0 ¥I000 #0000  608°0 ¥T000  £000°0- - - - - - - 0vzA ‘yed ‘1ayy anmsod Ajred
d 35 erwnsy d 3 erwnsy  d 35 erwnsy  d 35 erwns3y  (9lgelfen juepuadspul) 19949 paxId
¥ PPOIN € PPOIN Z PPOIN T PPOIN

Author Manuscript Author Manuscript Author Manuscript Author Manuscript

Psychol Sci. Author manuscript; available in PMC 2017 September 01.



Page 24

Zilioli et al.

‘10" >d
*

*
‘0" >d

¥
‘T >d

4

*W9a1S3-4|8S 10} Paj|043u0d

ey} S|apow Joy papiaod aJe 3088 19a1ipul 104 (1D) S[eAIaIU| BoUBPLUOD %G6 'S1exdelq Ul 10118 pJepuels 1snqod Ag pamo||oy a]qel ayl ul pariodal ase urewop O Yoes J0j S)UaIdiya0d uoissaibay ‘asuodsay

Buruasiemy [0S110D YV ‘8snqy [euonows/[edisAud AusIsnpy pooyp|iyd v3d-vO siualed ynm diysuone|ay AUsIsapy pooypiiyd (dy-vo ‘slusng [nyssans ANsIsApy pooypiiyd :35-v2J -sfoN

[¥09100°0 '9T2200'0-]1  [898100°0 '¥¥1200°0-1  [€€85000°0 ‘T22900°0-] 1D %56 19843 19811pul
(6700°0) 8000°0 (2810°0) ¥0T0'0- (6220°0) 2€€0°0- (wasys3-413s Joy Bul|j0nu0) VId-VI
[6vTT00°0 ‘€SvT000°0]  [2€5€00°0 ‘670¥00°0-1  [STET000°0- ‘¥TOTO0-] 1D %56 19343 10211pU]
(2100°0) 5T00°0- (S570°0) £700°0 4(6670°0) ¥5€0°0- (waa1s3-418S 104 Bullj03U00) dH-vO
[¢26€000°0 ‘'9€2T00000]  [€2T00°0 ‘€7€T00°0-1  [502200000°0 ‘692£00°0-] 1D %56 19343 10211pU|
4(17000) 87000 (0600°0) 0£00°0- (6010°0) 8ETO'0- (waais3-y18s 104 Buljonuod) 3-vO
(6700°0) 6000°0 (2810°0) G0TO'0- (0€20°0) 9¥E00- V3ad-vo
(1100°0) TT00°0- (9510°0) 0700°0 ,(66T0°0) 26€0°0~ d¥vo
4(1100°0) 6100°0 (0600°0) 0€00°0- (60T0°0) 6v70°0- ELRY)
adois |0s1110D qvo |0s1140D Bululo N S ;BIUBWE Jed [0S1110D

T ApmS Ul s81e11eA0 10} Bulj01u0d siajaweled [0S11100 pue D JO S1808) 1USIALIP 8U) USMIS] SXUI| 8y) UO S)jnsal Jo Arewwng

€ 9lqeL

Author Manuscript Author Manuscript Author Manuscript Author Manuscript

Psychol Sci. Author manuscript; available in PMC 2017 September 01.



Page 25

Zilioli et al.

10" >d

*¥
‘50" >d
¥

0T >d
o.ﬂv4N

"RISIBAPY POOUP|IYD WD ‘siusied yum diysuone|ay ANSIaApY Pooypiyd dd-vD ‘SIUBAT [nJssans ANSIBAPY pooyp|iyD 3S-vD - aJoN

000'T Wwasls3-418s Jonbared ‘1T
L0010 000 weals3-4as Py ‘0T
4« BET0—  _ B6E0- oo uoissaidaq ‘6
0500~ 45 ¢9T0- ., 8IT0- 000'T ws1onoInaN ‘g
1870 9T20- . 6520  ggop 000'T VvO'L
WL 8T0- IvT0- _ 28T0  _ TeT0  ,_€0L0  go7 44V 9
1800- 2600~  xxCPC0  ppo0-  .x€0L0  o1070- 000'T 3ISVO'S
€10 9000 G900~ €900~ xx?0C0-  ,90T0- 810~ oot snieIS YieaH v
V0~ Z200- 1500 6000  #xEFLO  ,00T0 6500  0200-  000'T (1ooyasyBiy) uoneanpa sanibased g
8v0°0 150°0 G200~  S000- +xC0T0  ggoo L9800 4€L00- gzo0- 0001 abv 'z
49900 0010 OTT0-  ,e00-  #S000-  Z€00-  8E00- €200  v000 4800~ 0001 alewsd ‘T
T ot 6 8 L 9 g v g z 1 sa|qelren anndiiosed
Sa|geLIeA [9A8T-UOSIad Z ApMS Usamiag suolie|alio) alelieAlqg
¥ alqeL

Author Manuscript

Author Manuscript

Author Manuscript Author Manuscript

Psychol Sci. Author manuscript; available in PMC 2017 September 01.



Page 26

Zilioli et al.

6ST'0 6€T0°0 S6T0°0 8600 €€T00  0cco0 8600 €€T00 0¢c0'0 - - - - - - - - - 90TA ‘uoneonp3 JaniBareD
9900 /€000 89000 ¢600 LE000 ¢900°0 90T'0 /€000 09000 - - - - - - - - - GOTA ‘aby
LT0'0 62100 60€00- 9100 8¢T00 O0TE00- €TI00 8¢TO0 6TE00- - - - - - - - - - 70TA ‘alews
EYT'0  €9T00 0ve0'0- - - - - - - ¥0T'0  ¢9T00  ¥9¢0°0- - - - - - - €0TA ‘Was)s3-4I3S JoniBareD
G8T'0 €.100 6¢c00- ¢9T'0 0.T00 8ECO0- - - - 80€0 T9T00 ¥9T00- ¥S¢'0 T9T00  €8T0°0- - - - Z0TA 'We91s3-419S PIIyD
9¢€'0  6¥00°0 87000 Lv¢’0 87000 95000 8/T°0 8¥00°0 G9000 0870 L0000 €€000 €0€'0 97000 Lv00°0 ¢6T°'0 9¥000 09000 T0T4 ‘'vO
G¢8'0 SET00 0€00°0 €50 8TT00 99000 S50 8TT00 ¢L00°0 ¢68'0 99000 60000 €06'0 99000 80000 €16'0 99000 L0000 00TA ‘019 “YvO sbesony

T ‘ssuodsay Buiussemy [0s1140D

d 3 erwrs3a  d 3 erws3a  d 3 erws3a  d 3 erws3  d 3 erws3a  d 35 orwsa  (9|de!IeA JUBPLRGEPUI) 10945 POXId
9 PPO S PPOW ¥ BPOIN € PPO Z PPON TPPON
€//0 TYI00  TOTO0- 2190 T¥I00 2L000- 0190 Z¥100  €000- - - - - - - - - - 004 ‘v0d 12y sAmIsod Alrea
8GT0 L¥I00  £0200- 99T0 L¥I00 €0200- LT LPI00  66100- - - - - - - - - - 004 ‘€0d 103y aAuEBaN Alreq
1500 99000 O0ETO0- 9500 99000 /ZIO0- SYO0 99000  Z€T00- - - - - - - - - - 0204 ‘z0d ‘awn dnaxem
0000 €0T00 020T0- T00> €0T00 2Z0T0- 100> €0100 8TOTO- - - - - - - - - - 0T04 ‘10 “puaxeam
yv8'0 L0000  T0000- - - - - - - - - - - - - - - - TT004 ‘9B Janibared
/20 €00  SI00- - - - - - - - - - - - - - - - 0TO0A ‘afewad Janibared
980 21000 €0000- 9280 LT0O00 ¥0000- 2610 STOOO  0Z000- - - - - - - - - - 6004 ‘uoissaida
6840 96000 92000~ ¢v80 S6000 6T000- €9Y0 €6000  89000- - - - - - - - - - 8004 ‘WsIoN0INaN
€690 88000 GEOO'0- 6280 980000 6T000- TTL0 /8000  Z€000- - - - - - - - - - £004 ‘snies ufeaH
9690 GETO0 08000 /€80 TETO0  /Z000 /T80 ZETO0  1€000 - - - - - - - - - 9004 ‘uoneonp3 soniBased
€9T0 LE000  2S000 6600 LEOOO 19000 900 LEOOO 99000 - - - - - - - - - 5004 ‘aby
1990 0ET00 L5000~ €590 OST00 85000~ /p.0 T€T00  Zp000- - - - - - - - - - ¥004 ‘alewe
1900 9700 L0600 - - - - - - 2800 9100 98200 - - - - - - €004 ‘waaIs3-y|aS Jonbared
STO0 8ST00 L8600  0TO0 8SI00  60Y00 - - - 000 S¥I00  €Z¥O0 €000 9¥I00  O¥YOO - - - 2004 ‘Waals3-41as PIud
6/00 S¥000 6.000- 8E00 SYO00 €60000- LTO0 SPOOO  60T00- ITO  ¥POO0 69000~ 2S00 €000 €8000- 6000 €¥000  €TTO0- 1004 ‘¥

0000 6200 16690  T00> TZTO0  €¥69°0  TOO> TCIO0 €690  TOO> €9000  €2990  TO0> #9000  €299°0  TOO> #9000 #2990 0004 ‘009 ‘10s10D BuluioW abeseny

0 '[0s11400 BuluIo N

d 35 erwns3  d IS erwisI  d 35 erwnsy d 35 erwns3  d 35 emwisa  d IS erws3 (eIqre1 ren 1UspUBGEPUI) 19948 POXId

9 PPOIN S PPON v PPON € PPOIN ¢ PPOIN T PPOIN

Z ApmS ul s1s18wWeIed |0S1110D [euIniqd 10 S|ISPoIAl INTH
G 3|qel

Author Manuscript Author Manuscript Author Manuscript Author Manuscript

Psychol Sci. Author manuscript; available in PMC 2017 September 01.



Page 27

700> T0000 80000  TOO> TOOOO 80000  TOO> TOOO'O 80000  TOO> 0000 1000 700> T0000  0TOO0  TOO™> 0000 1000 00eA ‘ogd ‘auneain) abelany
cu ‘Huepmsouis swi
GG6'0 ¢1000 T000°0 /80 ¢1000 2000°0- 88'0  ¢T000  ¢000°0- -- - -- -- -- - - - - oveh ‘vzd ‘Yayv sanisod Alreq
1900 €1000  G2000 9500 €I000  ¥2000 900 €1000  ¥2000 - - - - - - - - - 0ezh ‘ezd Wayv anneben Ajrea
800 90000 80000~ 960 90000 80000~ STZO 90000  L0000- - - - - - - - - - 0zzh ‘zzd ‘awn dnasen
0000 07000 9000  T00> 0T000 92000  T00> 01000 9000 - - - - - - - - - 0124 ‘Tzd ‘puasoam
980 T0000 00000 - - - - - - - - - - - - - - - 11024 ‘a0 sanmbosed
6620 2I000 21000 - - - - - - - - - - - - - - - 0T0ZA ‘alewa JanBared
0.6'0 TO000 00000 G06'0  TO000 00000 T1€0 T000°0 T000°0 - - - - - -- - - - 6024 ‘uoissaidaqg
G¥€'0 80000 80000- ¢ZTE0 80000 60000— 0950 80000 S000°0- - - - - - - - - - 8024 ‘wstonoinaN
0€8'0 L0000 ¢0000- /890 L0000  €0000- T6L0 L0000  ¢0000- - - - - - - - - - 10ZA ‘smess yiesH
§0.'0 ¢1000 ¥0000- TZ6'0 TTO00 00000 ¥96'0 TT000  TO00'0- - - - - - -- - - - 90z4 ‘uoneanp3 Janbared
8T°0 €0000 ¥0000- TIT'0O €000'0 S000'0- 8800 €0000  9000°0- - - - - - - - - -- G0z ‘8bv
6¥€'0 TT1000 TTIO00- T¥EO TT000 TIO00- €60 TTOOO0  CT000- - - - - - - - - - y0zA ‘alewsd
€700 ¥1000  6200°0- - - - -- - - 8¢00 ¥1000 TEO0'0- -- -- - -- -- -- €0zA ‘Was)s3-419S Jonibale)
6¥0'0 GT1000 6<000— 8€0'0 STO0'0  0€000-— - -- -- GE0'0 ¥1000 6¢000- G200 %1000  T1€000- -- - - 2024 ‘weeIs3-418S plIyo
GE8'0 ¥0000 TOOOO- SE€6'0 0000 00000 ¥1.°0 0000 T000°0 9€.'0 ¥0000 TOOOO- 2S6'0 %0000 00000 TS50  ¥000°0 20000 1024 ‘WO
0000 €¢000 06€00- TOO0> ¢C00'0 98E00- TOO> ¢¢000 GBEQDO- TOO'> 6TO0O0 98€0°0- TOO> 6T000 98€0°0- TOO> 6T000 98€0°0- 00z4 ‘0zd ‘adojs teaur abelsny

Zu ‘Bupem souIS dwi L

Zilioli et al.

d ES) Srewsy d ES) arewlnsy d ES) Srwls3 d ES) Srewsy d ES) 9rewsy d ES) arewlns3 (810e1.1eA JuspUBdOPUI) 1984 PoXI-
9 PPON S PPON ¥ PPON € PPON ¢ PPON T PPON
GEG'0 6¢100 08000- /6E0 9¢T00  L0100- 60¥0 LCI00  SOTOO- - -- -- -- - - -- - - ovTA ‘v1d ‘Payv ennisod Ajleq
¥€6'0 G.T00  ¥T000 8960 SZTO0 L0000  TZ6'0 SLTO0 90000 - - - - - - - - - 0€TA ‘eT9 ‘1981 anirebaN Ajreq
0T0'0 S/000 €6T00- 6000 G000 S6T00- 0OTO0 GZ000 ¢C6TO0- - - - - - -- -- - - 02TA ‘219 ‘awn dnaxem
L1200 CETO0  ¢6¢00- 8200 <¢CETO0  16¢00- 9200 <CE€TO0  €6¢0°0- - - - - - -- - - - 0TTA ‘TTd ‘pusxaam
2050 90000  ¥0000- - - - - - - - - - - - - - - - TI0TA ‘8B JenBared
€050 2ZPI00  §6000 - - - - - - - - - - - - - - - 0TOTA ‘ajewad JaniBased
92€0 L1000  9T000- 89E0 9TO00  STO00- 9y.0 ST000  S0000- - - - - - - - - - 60TA ‘uoissaide@
ZEr0  €6000 ¥L000- SOV €6000  LL000- 9650 26000  67000- - - - - - - - - - 80TA ‘wstonoanaN
€90 96000 0000 6050 S6000  €9000  TS¥0 G6000 2000 - - - - - - - - - LOTA 'snie1s (pjeaH
d ES) Srewsy d ES) Srewns3 d ES) Srwns3y d ES) Srewiisy d ES) Srewsy d ES) srewlns3 (810e1.1eA JuspuadDPUI) 10844 PoXI-
9 PPON S PPOIN ¥ PPOIN € PPON ¢ PPON T PPON

Author Manuscript Author Manuscript Author Manuscript Author Manuscript

Psychol Sci. Author manuscript; available in PMC 2017 September 01.



Page 28

Zilioli et al.

*SUOIBAISSO 853U} BUIZIIOSUIM J3)JE UNJ 818M SasA[eue Usym Juedly1uBIs paurewlss s)Nsal Urew syl ‘dSE 8A0Qe aJaM SanjeA [0S1100 8a1yl-ALIy L AISIBAPY POOYP(IYD WD ‘asuodsay Buluayemy [0s1110D
= dVD "ZoWn u abueyd noy-T Jad |0S1I02 U1 aUeyd alealpul ,Buiiem auls auil Jo sadojs aBelane awin u aBUeLd NOY-T Jad (0511402 Ul ABUBYD aTeaIpUI Bulsiem dulS Ll Jo sadojs aBelone ‘dnaxem Je sanfeA [0s102 abesane ajedlpul sideasalu| ANSISADY POOUPIIYD VD G0N

00’0 ¢800°0 16100 67100 28000 ¢610°0 €¢0'0  €800°0 88100 - - -

¢000 L/¥0°0 69YT°0 ¢000 €.¥v0°0 V10 ¢000 <200 [2A4%0) - - -

0054 ‘069 ‘etz
Gu _mm_ubxm

00vA ‘0t ‘1dsosemul
7 ‘DYows

d ES) alewnsy d ES) aew sy d ES) areunsy d ES) alewnsy

ES) aewnsy d ES) aeuw sy

9 PPON S PPOIN ¥ PPOIN € PPOIN

C PPOIN T PPON

(e1qe142A JUBPUBTBPUT) 108440 POXIH

Author Manuscript Author Manuscript Author Manuscript

Author Manuscript

Psychol Sci. Author manuscript; available in PMC 2017 September 01.



Page 29

Zilioli et al.

‘10 >d
x

‘50" >d
. . Q
or>d

"Wa81ST-4|9S 04 Paj|0J3U02 Jey} S|apow J0) papinoid aie S10aya 10311pul Joj (D) S[eAISIU| SOUSPIIUOD %4G6 "S1axoRIq Ul SI01I8 pIepuels 1sngol A pamojjoy ajgel ayj ul
paniodal aJe urewop O Yoaea J0} SIUBIDIJ809 Uoissaifiay "asuodsay Buiuaemy |0S1140D ¥ ‘Slualed yum diysuone|ay AlISISAPY PooyplIyD :dy-WD ‘SIUBAT [NJSsans ANSIanpY pooup|iyd :3S-vD -aIoN

[5202000°0 '872T0000'0]  [2¥8T00°0 ‘¥S€000°0-]1  [€£092000°0- '¥05200°0-] 1D %G6 1931J3 103.1pu|
(2000°0) 20000~ (8200°0) G£00°0 (£200°0) 0£00°0- (wad)s3-y18s 104 Bui||0u02) dy4-vO
[5T€0000°0 ‘v¥6900000-]  [S0£000°0 ‘¥999000°0-1  [S52+6000°0 ‘¥T9¥000°0-] 1D %G6 19349 10811pu
(2000°0) £000°0 (0£00°0) 60000 4(5200°0) 9700°0~ (waa1s3-4185 1oy Buljonu0d) 35O
(000°0) T000°0- (£200°0) 27000 (£200°0) £700°0- dd-vo
(2000°0) £000°0 (0200°0) 8000°0 4(9200°0) ¥700°0~ ELRY)
adois |0s1110D qvo j10s11100 Bululo N S ;BIUBWE Jed [0S1110D

Z Apms u1 se1e11eA0 J0) Bulj01u0d siajaweled [0S1110D pue D) JO S1808) 1USIALIP SU1 USMIS] SHUI| 8y) UO S)jnsal Jo Arewwng

9 9|qeL

Author Manuscript Author Manuscript Author Manuscript Author Manuscript

Psychol Sci. Author manuscript; available in PMC 2017 September 01.



	Abstract
	Method
	Study 1
	Participants and Study Timeline
	Measures
	Childhood adversity
	Self-esteem
	Salivary cortisol
	Demographic Covariates
	Health Covariates
	Psychological Covariates

	Data Analysis
	Supplementary analyses

	Study 2
	Participants
	Measures
	Self-esteem

	Cortisol
	Demographic, Psychological, and Health Covariates

	Analyses
	Supplementary analyses


	Results
	Study 1
	Study 2

	Discussion
	References
	Table 1
	Table 2
	Table 3
	Table 4
	Table 5
	Table 6

