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Abstract Negative interpersonal events have been consis-
tently identified as both antecedents and sequalae of adoles-
cent depressive symptoms. However, little is known about the
relative contributions of specific domains of interpersonal
events (parents, peers or teachers) to the maintenance of
depressive symptoms during early adolescence or whether a
lack of positive interpersonal interactions plays a direct role in
maintaining depressive symptoms. Further, few studies have
examined whether positive interpersonal events moderate as-
sociations between negative events and adolescents’ depres-
sive symptoms. This study combined stress generation and
exposuremodels to evaluate the contribution of daily events to
the maintenance of depressive symptoms in a sample of 132
adolescents (53 % female) followed from ages 13 to 15. Daily
phone diaries collected at age 14 assessed adolescents’ nega-
tive and positive interactions with parents, teachers, and peers
in a sample of adolescents from economically disadvantaged
families. Negative peer events uniquely accounted for the
maintenance of depressive symptoms over the 2 years period.
Results did not differ by gender; however, positive parent
events buffered the effects of negative parent events for fe-
males but not for males. Findings highlight the significance of
peer relationships during a period of vulnerability for depres-
sive symptoms.

Keywords Adolescent depression . Stress exposure . Stress
generation . Interpersonal events . Daily diary design

Depressive symptoms that emerge during adolescence often
follow a chronic and recurrent course (Tram and Cole 2006).
An extensive literature has demonstrated reciprocal, or bidi-
rectional, relations between negative interpersonal events and
depressive symptoms (Carter et al. 2006; Clements et al. 2008;
Moberly and Watkins 2008). Stress generation models view
depression as predicting subsequent negative interpersonal
events, whereas stress exposure models view negative inter-
personal events as predicting subsequent depressive symp-
toms. These two models have been combined to account for
the maintenance of depressive symptoms over time (Rudolph
et al. 2009). In spite of an extensive literature on stress
generation and stress exposure models of depressive symp-
toms, few studies have considered the discrete domains of
negative interpersonal events (e.g., interactions involving par-
ents, teachers, or peers) or the potential direct and moderating
roles of positive interactions. The current study used an inten-
sive diary assessment that differentiated between daily nega-
tive and positive interactions with parents, teachers, and peers.
We then tested particular domains of interpersonal events as
mechanisms that maintain depressive symptoms over a 2 years
period among a sample of economically disadvantaged ado-
lescents who are at increased risk for experiencing negative
interpersonal events and depressive symptoms (Eamon 2001;
Tracy et al. 2008).

Stress Exposure and Stress Generation Models
of Depression

Over two decades of research support the stress exposure
model of adolescents’ depressive symptoms (e.g., Compas
et al. 1989). Initial support for this model came from studies
based on self-reports of negative events or daily hassles (e.g.,
Sim 2000). Single assessments of daily hassles (i.e., negative
events that occur over the course of a typical day, such as an
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argument with a parent) were found to be more robust predic-
tors of depressive symptoms than major life events (DeLongis
et al. 1982). The stress generation model provides an alterna-
tive account of the association between stress and depressive
symptoms. This model acknowledges that children and ado-
lescents actively contribute to their experiences and that indi-
viduals with depressive symptoms generate stressful events,
particularly in how they interact with others (Rudolph et al.
2000). Studies of the stress generation model show that de-
pressive symptoms are more likely to generate dependent
events that are influenced by the individual’s affect and be-
havior (e.g., an argument with a parent or peer) than indepen-
dent events that occur outside the individual’s control (e.g.,
death of a relative) (Rudolph et al. 2000; Rudolph 2008).
Support for the stress generation model typically comes from
studies that use context-based interview methods in which the
“stressfulness” of events is determined by the evaluator to
reduce risks associated with self-report measures (Hammen
2006).

The transactional model of stress and depression recog-
nizes that depressive symptoms are influenced by the dynamic
interplay between an individual and his/her environment
(Sameroff and Mackenzie 2003). This model points to how
the stress exposure and stress generation models are compat-
ible with each other, with stressful interpersonal events serv-
ing as both antecedents and sequalae of depressive symptoms.
When combined, stress exposure and stress generationmodels
can account for the continuity of depression over time
(Rudolph et al. 2009). Rudolph et al. (2009) integrated the
stress generation and stress exposure models in a single me-
diation model. They found that stressful interpersonal events
mediated increases in adolescent depressive symptoms over a
2 years time period for females from an at-risk community
sample (the study oversampled adolescents higher in depres-
sive symptoms). Longitudinal designs that include three or
more time points allow for the examination of transactional
processes by extending models to include more than just
single unidirectional pathways.

Distinguishing Context and Valence of Interpersonal
Events

Negative interpersonal events have been linked to the devel-
opment and maintenance of adolescents’ depressive symp-
toms (e.g., Rudolph et al. 2009). Parent-child relations play
a prominent role in the development of adolescent depressive
symptoms (Sheeber et al. 2001). Both the mother-child rela-
tionship and the father-adolescent relationship have been im-
plicated in adolescent depression (Sheeber et al. 2007). High
levels of parent-adolescent conflict have been consistently
associated with depression in community samples (Laursen
and Collins 1994; Schneiders et al. 2007). In addition,

negative peer events such as arguments with peers may con-
tribute to low self-esteem and hopelessness about maintaining
positive and trusting relationships (Storch and Ledley 2005).
Further, negative interactions with teachers have been linked
to adolescent risk behaviors (Kobak et al. 2012), whereas
high-quality relationships with teachers protect children from
experiencing chronically high levels of internalizing problems
(O’Connor et al. 2011). Although negative interactions with
parents, teachers, and peers have all been associated with
adolescents’ depressive symptoms, much less is known about
the relative contributions of these interpersonal domains to the
maintenance of adolescents’ depressive symptoms.

A lack of positive interpersonal interactions may also play
a direct role in maintaining depressive symptoms. Lewinsohn
and colleagues (e.g., Lewinsohn and Graf 1973; Lewinsohn
and Libet 1972) were among the first researchers to show that
a lack of positive events is associated with depression. One
study of loneliness in a community sample indicated that
painful experiences of rejection or abandonment as well as a
lack of pleasurable interpersonal engagement were both relat-
ed to the onset and maintenance of depressive symptoms
(Joiner et al. 2002). In addition, Joiner et al. (1996) found that
lack of pleasurable engagement was a better predictor of
adolescent depression than painful disconnection, which sug-
gests that positive interpersonal experiences are as important
in depression as negative interpersonal experiences. Previous
findings also suggest differential effects for positive parent
and peer events in terms of the impact of social support across
interpersonal domains (Stice et al. 2004). Stice and colleagues
found that a lack of parental support but not peer support
predicted future increases in depressive symptoms, while
depressive symptoms predicted future decreases in peer
support but not parental support.

Some studies suggest that positive interpersonal events
protect adolescents from risk associated with negative
interpersonal events. The moderating effect of positive
events has been shown in studies with adults. For exam-
ple, Nezlek and Plesko (2003) found that positive events
moderated the effects of negative events on daily self-
esteem and depressogenic thinking in a community sam-
ple of adults. Given that adolescents look to their parents
as a source of security and safety (Kobak et al. 2007),
positive parent events may be particularly important in
buffering the effects of negative events during this time
period. Adolescents’ sex may also moderate the effects of
interpersonal events on depressive symptoms. Ge et al.
(1994) showed that using observer ratings of positive
parent behaviors in a community sample of adolescents,
maternal warmth and support protected females from
adverse effects of life stress on depressive symptoms.
Stadler et al. (2010) also found that parental support
protected female middle school students against the ef-
fects of peer-victimization on mental health status.
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Although research suggests there are no gender dif-
ferences in the stability of depressive symptoms (e.g.,
Tram and Cole 2006), interpersonal events may be a
more salient source of stress that maintain depressive
symptoms for females (Rudolph et al. 2009). In a large
longitudinal study, Hankin et al. (2007) examined ado-
lescent gender as a moderator of the unique effects of
different types of events in generation and exposure
models. They found that sex differences in depression
were partially explained by girls reporting higher rates
of negative interpersonal events. Other research, howev-
er, suggests that in urban minority populations, the
relationship between interpersonal stress and depression
does not differ for males and females due to higher
levels of stress reported by boys in this population
(Carlson and Grant 2008; Grant et al. 2004).

Stress generation models have relied on contextual-
based life events interviews, which have become the
gold standard for documenting stressful life events
(Liu and Alloy 2010). Whereas self-report measures rely
on a priori decisions about the stressfulness of an event,
contextual-based interviews include assessment of the
circumstances surrounding the event so that “objective”
ratings regarding the level of threat can later be
assessed (Hammen 2006). Contextual-based interview
methods have advantages over traditional self-report
measures (e.g., life-events checklists; see Kessler 1997
for a review) in that they take into account the personal
meaning of an event (e.g., its level of “stressfulness”
from the point of view of the individual) and are less subject
to mood-congruent cognitive bias (Hammen 2006). How-
ever, both traditional self-report and interview methods may
not be sensitive to daily interpersonal interactions.

Structured diary measures are an alternative method
of measuring stressful events that are relatively
underutilized and offer advantages to both traditional
self-report measures and contextual-based interviews.
Diary methods are considered ecologically valid in that
they assess every-day experiences in real world situa-
tions (Bolger et al. 2003). In contrast to traditional self-
report measures that assess the occurrence of events
over longer time periods, diary measures assess experi-
ences as they unfold over a brief time interval, increas-
ing accuracy in the recollection of events. Further, re-
peated diary measures afford a relatively large sample
of behavior, providing more reliable estimates of an
individual’s typical experiences (Bolger et al. 2003;
Iida et al. 2012). Averaging across daily reports captures
an individual’s typical experiences while reducing prob-
lems associated with retrospective reports. Finally, diary
methods allow for the measurement of different types of
events that may be distinguished by both valence and
relationship domains.

The Current Study

The goal of this study was to examine how domains of daily
interpersonal events (parents, teachers, or peers) contribute to
the maintenance of depressive symptoms. In modeling the
maintenance of depressive symptoms, we first examined the
generation pathway in which depressive symptoms at age 13
were tested as predictors of increased exposure to daily inter-
personal events at age 14. We then tested the exposure path-
way in which interpersonal events at age 14 were tested as
predictors of age 15 depressive symptoms. Finally, we tested
both generation and exposure paths in a single model to
examine different types of events asmechanisms that maintain
depressive symptoms. We also tested whether positive events
moderated the effects of negative events on depressive symp-
toms (Ge et al. 1994) and whether there were gender differ-
ences in the models. The sample was restricted to disadvan-
taged adolescents to extend prior work on depression to a low-
income sample and to examine variability within a group at
increased risk for exposure to negative events and depressive
symptoms (Eamon 2001; Tracy et al. 2008).

Method

Participants

One hundred thirty-two adolescents (53 % female) were re-
cruited from the first cohort of a two-cohort sample of 225
low-income families participating in a larger longitudinal
study. Adolescents completed 2 weeks of diaries for which
they received $75. Funding for this study enabled us to con-
duct daily phone diaries for only a portion of the original
sample. The average annual family income for the sample
ranged from 0 to > $200,000 (M = $25,500; SD = $26,000;
Mdn = $20,500; Lower Quartile = $7,500; Upper Quartile =
$37,000). Seventy-six percent of the sample identified them-
selves as African American, 21 % Caucasian, and 3 %
Hispanic.

Procedures

The age 13 and age 15 assessments took place in the adoles-
cents’ homes and schools. At age 14, adolescents and their
caregivers were interviewed by phone on 8 weekday evenings
(Monday through Thursday). Daily diaries were collected at
age 14 with phone interviews that took place over the course
of two consecutive weeks between the hours of 6 p.m. and
10 p.m. Interviews were conducted only on weekday evenings
to allow participants to report on events that occurred in the
school context and to maximize the likelihood of reaching
participants at a consistent time each day. Phone interviews
lasted approximately 15min and were administered by trained
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undergraduate research assistants. If a participant was unable
to be reached on a particular evening, research assistants
continued to call them on subsequent evenings until they
completed all eight interviews. On average, participants com-
pleted the eight phone interviewswithin 15 days (SD=8 days).
Forty-four percent of participants completed all phone inter-
views consecutively (in 11 days).

Measures of Depression

Depressive Symptoms The Children’s Depression Inventory
(CDI; Kovacs 1985) was administered when the subjects were
approximately 13 years old. The CDI is a 27-item self-report
questionnaire that assesses depressive symptoms in children.
Each of the items consists of three statements scored from 0 to
2, in order of increasing severity. Cronbach’s alpha for the
CDI was 0.82 in this study. The Center for the Epidemiolog-
ical Study of Depression Scale (CES-D; Radloff 1977) was
administered when the subjects were 15. The CES-D is a 20-
item measure that asks the participant to rate how often over
the past week they experienced symptoms associated with
depression, such as restless sleep, poor appetite, and feeling
lonely. Response options ranged from 0 (Rarely or none of the
time) to 3 (Most or almost all the time).

Self-Esteem The Rosenberg Self-Esteem Scale (Rosenberg
1965) is a widely used measure of self-value and self-respect
that has good construct, convergent, and discriminant validity
(Crandal 1973). The scale’s ten items are rated from 1 (Strong-
ly Disagree) to 9 (Strongly Agree) and a total scale score was
computed by averaging across items. Internal consistency for
the sample (measured by Cronbach’s alpha) is 0.85.

Hopelessness The 17-item Hopelessness scale (Kazdin et al.
1986) was administered to measure the degree to which an
individual feels hopeless. Respondents may answer “True” or
“False” to the items, and a total scale score is computed by
averaging all item scores. The scale demonstrates good reli-
ability (Cronbach’s alpha of 0.77 in the present sample) and
good predictive validity (as a predictor of depressive
symptoms and suicidality; Kazdin et al. 1986).

Diary Measures

Daily Event Scale Participants indicated the extent to which
events occurred during the past day on a 1 (not at all) to 4 (a
lot) scale. The events scale was an expanded version used in
previous studies (Little and Kobak 2003; Esposito et al. 2005).
Similar daily event measures, such as the Daily Events Survey
(DES; Butler et al. 1994), have been successfully used in daily
diary studies with adults, though our study differed from the
DES in that we did not ask participants to report on the
subjective importance of the events. The 38 daily event items

were subjected to principal axis factoring with Promax rota-
tion. Ten factors were initially identified. In order to focus on
general parent, teacher, and peer events, items measuring
aggression (4 items), romantic interactions (2 items), positive
achievement events (3 items), and parental involvement/
monitoring (3 items) were excluded, as well as 4 items with
loadings less than 0.40 (e.g., Did you go somewhere with one
of your parents?). Five factors consisting of the remaining
items were then subjected to multilevel factor analysis in
MPLUS. The scale that resulted in optimal model fit consisted
of 17 items: 4 positive parent events (Your parent showed
affection to you; You showed affection to your parent; You
shared something about your day with your parent; Your
parents let you know they were pleased with something you
did; α=0.77); 4 negative parent events (You talked back to a
parent; You were yelled at by a parent; You argued with a
parent; Your parent cursed at you; α=0.76); 2 positive peer
events (You talked with your friends; You joked around with
your friends; α=0.61); 3 negative peer events (You got into a
fight with another kid; You argued with another kid; Another
kid disrespected you; α=0.74); and 4 negative teacher events
(You got in trouble with a teacher; You received a detention; A
teacher got mad at you; You got a warning from a teacher; α=
0.76).

Control Measures

Daily Negative Affect Four items (sad, blue, downhearted,
and alone) from the Sadness subscale of the Positive and
Negative Affect Schedule (PANAS; Watson and Clark 1992)
assessed children’s daily negative affect on a 1 (strongly
disagree) to 5 (strongly agree) scale regarding how they felt
that day, and item scores were averaged to calculate a daily
negative affect score. These scores were then aggregated
across the eight diary days to measure the participants’ typical
level of negative affect at the time of the diary assessment. The
negative affect scale showed good internal consistency in the
present study (α=0.84).

Family Income-to-Needs Ratio The income-to-needs ratio
reflected per capita family income divided by the per capita
figure constituting the federal poverty standard for the assess-
ment year. At the age 13 assessment wave, caregivers provid-
ed estimates of total household income earned from employ-
ment of all residents and income derived from other sources
(i.e., disability, child support, public assistance, retirement,
etc.). A ratio of 1.0 represents the poverty line and 2.0 repre-
sents the threshold for economic disadvantage. The mean was
1.27 (SD=0.99) and the median was 1.15. Forty-four percent
had ratios below the poverty line.

Family Risk Index The family risk index (Ackerman and
Brown 2006) reflected caregiver responses at the age 13
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assessment wave to questions about five markers of family
risk experienced in the previous 2 years. For each marker, we
coded affirmative answers 1 and negative answers 0 and
summed the scores to form an index. The markers reflected
mother reports about (a) whether she experienced any changes
in intimate residential partners (32 %); (b) whether the house-
hold experienced any change in residence (36 %); (c) whether
any adult member of the household had police contact for
criminal behavior (15 %); (d) whether any adult member of
the household was under psychiatric treatment (20 %); and (e)
whether any adult member of the household experienced drug
or alcohol dependence or abuse (17 %). The index mean was
1.17 (SD=1.06). Among these markers, only change in resi-
dence and change in mother’s intimate residential partners
correlated significantly (r=0.24, p<0.01).

Results

Data Analytic Plan

After examining descriptive statistics and zero-order correla-
tions among the observed predictor, outcome, and family
variables, a measurement model tested the structure and gen-
der invariance of depressive symptoms at ages 13 and 15.
Structural equation modeling was then used to address the
main study aims. Analyses were conducted in Mplus Version
6.0 (Muthén andMuthén 1998–2010). The form of estimation
was maximum likelihood (ML). Maintenance of depressive
symptoms was determined by the presence of a significant A
path (events regressed on age 13 depressive symptoms), a
significant B path (age 15 depressive symptoms regressed
on events), and a significant indirect path (A and B paths).
Because wewere interested in examining factors that maintain
adolescent depressive symptoms, we did not control for pre-
vious levels of depressive symptoms in our models.

Presence of a significant indirect path through aggregated
levels of daily events was calculated using bootstrapping
procedures (MacKinnon et al. 2002; Shrout and Bolger
2002) that take multiple random samples of observations
(we chose 1,000) from the original sample, with replacement,
and provides a distribution of parameter estimates. This pro-
cedure is considered more powerful than the conventional
Sobel test, especially with small samples (Little et al. 2007).
Distributions of parameter estimates tend to be skewed
(MacKinnon et al. 2002); therefore, bias-corrected confidence
intervals were computed (Efron and Tibshirani 1993;
MacKinnon et al. 2004). An effect is significantly different
from zero if zero is not included in the bootstrapped confi-
dence interval. For testing our hypotheses, we relied on the
conventional 5 % alpha significance level. However, in addi-
tion to the corresponding 95 % confidence intervals (CIs), we

also report 99 % CIs to explore the effects of controlling
potential Type I error inflation.

Model fit was assessed using the Comparative Fit Index
(CFI; Bentler 1990), the Root Mean Square Error of Approx-
imation (RMSEA; Browne and Cudeck 1993), and the Stan-
dardized Root Mean Square Residual (SRMR; Bentler 1995),
in addition to a chi-square test. The CFI is considered accept-
able if above 0.9, but values above 0.95 are considered indic-
ative of good fit (Kaplan 2000). RMSEA and SRMR values
below 0.05 are considered acceptable, values between 0.05
and 0.08 are considered indicative of fair fit, and values
between 0.08 and 0.10 are considered an indication of medi-
ocre fit (Kaplan 2000). Nested models were compared using
Χ2 difference tests.

Preliminary Analyses

Zero-Order Correlations Descriptive statistics and zero-
order correlations among the observed variables are
shown in Tables 1 and 2. Examination of distributional
statistics indicated that many of the variables were
skewed, and as a result, Log 10 transformations were
used to establish normal distributions prior to subse-
quent analyses. For the most part, adolescents’ gender
was not associated with differences in symptoms or
diary measures. However, by age 15, females reported
slightly higher levels of depressive symptoms and lower
levels of self-esteem than males. The family demograph-
ic variables were not correlated with the other study
variables. Given the lack of relations between the de-
mographic variables and other study variables, we did
not include the demographic variables as covariates in
subsequent analyses.

CFA of the Depressive Symptoms Because a different depres-
sion scale was used at the age 13 and age 15 assessments, this
study used a latent variable that combined scores from the
depression scales with scores from the Hopelessness Scale
and Rosenberg’s Self-Esteem Scale. The estimated factor
represented Beck’s negative cognitive triad (Beck 1967),
which includes negative views of the self (low self-esteem),
the world (general depressive symptoms), and the future
(hopelessness). The model depicted in Fig. 1 shows the con-
firmatory factor analysis that evaluated depression, low self-
esteem and hopelessness as multiple indicators of depressive
symptoms at ages 13 and 15. Hopelessness was chosen as the
reference variable and its unstandardized factor loading was
constrained to 1. Error terms for the repeated measures (hope-
lessness and self-esteem) were allowed to covary (Cole et al.
2007), as depicted by the curved double-headed arrows be-
tween the smaller circles in the figure. Chi-square tests and
other goodness-of-fit indices indicated that the model had
adequate fit to the data (Χ2 (6)=1.596, p=0.95; RMSEA=
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0.000; CFI=1.000; SRMR=0.019). The latent depressive
symptoms variables were significantly correlated (r=0.59,
p<0.001), providing further evidence that reports of depres-
sive symptoms were stable across ages 13 to 15. Paired
samples t-tests provided further evidence of the stability of
depressive symptoms: the means for the hopelessness (t (95)=
0.114, p>0.05) and self-esteem variables (t (95)=0.28,
p>0.05) did not significantly differ across the two time points.

Given the lack of variance in growth of depression, the effect
of events on changes in depression was not evaluated.

To examine measurement invariance across male and fe-
male adolescents, we first performed single-group analy-
ses for each gender group. The two-factor model had
adequate fit for both males (Χ2 (6)=4.210, p=0.6482;
RMSEA=0.000; CFI=1.000; SRMR=0.040) and females

Table 1 Descriptive statistics for study variables

N Mean SD Median Range Min Max Skewness Kurtosis

Age 13 depression 132 7.0000 5.20129 6.0000 30.00 0.00 30.00 1.422d 2.920d

Age 13 self-esteem 132 7.3625 1.26176 7.6000 5.70 3.30 9.00 −1.035d 1.001d

Age 13 hopelessness 132 1.1651 0.12421 1.1176 0.59 1.00 1.59 1.044d 1.092d

Age 15 depression 96 14.2917 9.17309 13.5000 49.00 0.00 49.00 1.458d 2.997d

Age 15 Self-Esteem 96 7.3406 1.22926 7.4500 5.70 3.30 9.00 −0.820d 0.500

Age 15 hopelessness 96 1.1605 0.13208 1.1176 0.71 1.00 1.71 1.441d 2.820d

Neg parent interactions 132 1.2781a 0.32768 1.1875 2.03 1.00 3.03 2.232d 6.958d

Neg peer interactions 132 1.3860ab 0.41934 1.2500 2.50 1.00 3.50 1.681d 4.194d

Neg teacher interactions 132 1.3157b 0.37788 1.1875 1.97 1.00 2.97 1.769d 3.524d

Pos parent interactions 132 2.7631c 0.70508 2.7344 2.88 1.13 4.00 −0.157 −0.825
Pos peer interactions 132 3.1871c 0.58239 3.3125 2.44 1.56 4.00 −0.643d −0.421
Negative affect 132 1.3698 0.45844 1.1563 2.03 1.00 3.03 1.598d 2.041d

Family income ratio 126 1.2740 0.98772 1.1450 4.68 0.00 4.68 .815d 0.663

Family risk index 132 1.1667 1.05691 1.0000 5.00 0.00 5.00 .999d 1.080d

Pos, positive, Neg, negative
a Neg peer interactions > neg parent interactions (t (131)=−3.23, p<0.01)
b Neg peer interactions > neg teacher interactions (t (131)=−2.43, p<0.05)
c Pos peer interactions > pos parent interactions (t (131)=−5.43, p<0.01)
d Indicates that the statistic exceeds the skewness/kurtosis cutoff of twice the SE

Table 2 Zero-order correlations among study variables (N=132)

1 2 3 4 5 6 7 8 9 10 11 12 13 14

1 Gender –

2 Depression 13 0.09 –

3 Self esteem13 0.01 –0.53** –

4 Hopelessness 13 −0.02 0.46** −0.52** –

5 Depression 15 0.19* 0.30** −0.40** 0.34** –

6 Self esteem 15 –0.24* –0.24** 0.43** −0.28** −0.65** –

7 Hopelessness 15 0.14 0.24** −0.31** 0.54** 0.58** −0.54** –

8 Positive parent 0.04 −0.27** 0.33** −0.26** −0.22* 0.22* −0.27** –

9 Positive peer −0.02 −0.04 0.13 −0.08 −0.10 0.16 −0.16 0.04 –

10 Negative parent 0.06 0.34** −0.26** 0.33** 0.26** −0.13 0.19* −0.27** 0.22** –

11 Negative peer 0.03 0.35** −0.29** 0.24** 0.34** −0.21* 0.19 −0.14 0.18* 0.49** –

12 Negative teacher −0.07 0.26** −0.26** 0.18* 0.27** −0.08 0.05 −0.14 0.11 0.62** 0.66** −
13 Negative affect 0.12 0.37** −0.30** 0.41** 0.26* −0.27** 0.11 −0.05 0.21* 0.24** 0.19* −0.09 –

14 Income ratio −0.03 −0.08 −0.03 −0.01 −0.11 −0.11 −0.01 −0.01 0.14 −0.03 0.00 0.02 0.04 −
15 Risk index −0.14 0.01 −0.07 0.02 0.10 0.05 0.03 −0.11 −0.03 0.03 0.02 0.05 0.04 −0.22*

* p<0.05. ** p<0.01
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(Χ2 (6)=3.627, p=0.7270; RMSEA=0.000; CFI=1.000;
SRMR=0.038). We then performed a multiple group anal-
ysis to examine measurement invariance across the two
groups by comparing a series of nested models using chi-
square difference tests. The first model tested the equality
of the overall structure (configural invariance). The nested
models included constraints across gender groups of equal
factor loadings (factor loading invariance) and item inter-
cepts (intercept invariance). Results indicated configural
(Χ2 (12)=7.838, p=0.7977; RMSEA=0.000; CFI=1.000;
SRMR=0.039), factor loading (ΔΧ2 (Δdf=4)=1.104, p=
0.8936), and intercept invariance (ΔΧ2 (Δdf=4)=4.405,
p=0.3540) in indicators of depressive symptoms across
males and females.

The Generation Model

The initial analyses tested whether depressive symptoms
at age 13 predicted interpersonal events at age 14 (the
generation model). The hypothesis was that depressive
symptoms at age 13 would predict increased exposure
to negative interpersonal events and decreased exposure
to positive interpersonal events. We explored unique
effects of event type by differentiating the events by
their valence (i.e., positive vs. negative) and interper-
sonal context (i.e., whether the events involved parents,
teachers, or peers). Age 13 depressive symptoms signif-
icantly predicted negative parent events (B=0.473,
p<0.001), negative teacher events (B=0.442, p<0.001),
negative peer events (B=0.468, p<0.001), and positive
parent events (B=−0.369, p<0.001) in the hypothesized

directions. The path to positive peer events was not
significant (B=−0.160, n.s.).

The Exposure Model

The second set of analyses tested whether interpersonal events
at age 14, in turn, predicted depressive symptoms at age 15
(the exposure model). The hypothesis was that heightened
negative events and decreased positive events, in turn, would
predict age 15 depressive symptoms. All five event variables
were entered as simultaneous predictors to assess the unique
effect of each variable while controlling for overlapping var-
iance of the predictors. The effects of negative peer events
(B=0.361, p<0.01) and positive peer events (B=−0.271,
p<0.05) were both significant. When negative affect was
entered into the model (to account for possible bias due to
mood-congruent reporting), negative and positive peer events
remained s ign i f ican t pred ic tors . We tes ted for
multicollinearity using the variance inflation factor (VIF).
Successive calculations with different combinations of vari-
ables indicated VIFs well below the typical cutoff (VIF=10).
Thus, the lack of significant findings for all but the peer events
variables was not due to a problem with multicollinearity.

Maintenance of Depressive Symptoms

The final analyses combined the generation and exposure
models to examine whether negative or positive interpersonal
events at age 14 maintained depressive symptoms across ages
13 and 15 (see Fig. 2). All five event variables were entered
simultaneously as maintenance variables between age 13 and

Fig. 1 Standardized parameter
estimates for the measurement of
latent depression variables
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age 15 depressive symptoms. The hypothesis was that height-
ened exposure to negative events and reduced exposure to
positive events would maintain depressive symptoms. The
events variables were allowed to correlate with each other.
The model had adequate fit to the data (Χ2 (28)=34.264, p=
0.1923; RMSEA=0.041; CFI=0.983; SRMR=0.065). Stan-
dardized path coefficients are shown in Fig. 2 and confidence
intervals are summarized in Table 3. Bootstrapping results
supported the indirect effect of negative peer events (95 %
CI: 0.053–0.395) indicating that heightened exposure to neg-
ative peer events contributed to the maintenance of depressive
symptoms. None of the other age 14 interpersonal events
variables produced a significant indirect effect. The indirect
effect for negative peer events remained significant when
controlling for NA at age 14.

Gender and Positive Events as Moderators

Gender was tested as a moderator of the association between
events and depressive symptoms in the combined model.
Single group analyses of males and females suggested that
the model fit was better for females (Χ2 (28)=20.495, p=
0.8457; RMSEA=0.000; CFI=1.000; SRMR=0.064) than
for males (Χ2 (28)=45.577, p=0.0193; RMSEA=0.101;
CFI=0.896; SRMR=0.098). To determine whether the differ-
ence in model fit was statistically significant, multiple group
analyses compared a model in which paths were free to vary
for males and females (i.e., the baseline model; Χ2 (64)=
71.986, p=0.2306; RMSEA=0.043; CFI=0.978; SRMR=
0.086) to a model in which cross-group equality constraints
were imposed on all of the regression paths (Χ2 (74)=73.606,
p=0.4911; RMSEA=0.000; CFI=1.000; SRMR=0.087).

Comparison of model fit did not reveal significant gender
differences in the model (ΔΧ2 (10)=1.62, p=0.9985).

We also tested whether positive events buffered the effects
of negative events on depressive symptoms.We tested a series
of exposure models inMPLUS that included a negative events
variable, a positive events variable, and their interaction (the
product of the mean centered negative and positive events
variables created using the DEFINE command) as predictors
of the age 15 latent depressive symptoms variable. None of
the interactions were significant; however, when males and
females were examined separately, positive parent events
significantly moderated the effects of negative parent events
for females (B=−0.010, p=0.048) but not for males (B=
0.008, p>0.05) (ΔΧ2 (1)=5.665, p<0.05). Females who re-
ported more positive parent interactions reported weaker ef-
fects of negative parent events in maintaining depressive
symptoms (see Fig. 3 for graphical representation). The rela-
tionship between negative parent events and depressive symp-
toms for males was consistent across all levels of positive
parent events.

Discussion

The findings build upon and extend previous studies of stress
generation and stress exposure models of depressive symp-
toms (Hankin et al. 2007; Rudolph et al. 2009). Although
negative interpersonal events have been an integral compo-
nent of exposure and generation models, relatively little is
known about how discrete domains of negative events main-
tain adolescents’ depressive symptoms. The current findings
indicate that negative interactions with peers make unique
contributions to maintaining adolescents’ depressive

Fig. 2 The combined model in
which average daily negative and
positive events maintain
depressive symptoms across ages
13 to 15. Correlations among the
negative events variables and
between the negative events
variable and positive events
variables were included but not
depicted in the figure

332 J Abnorm Child Psychol (2015) 43:325–337



symptoms. The focus on maintenance of depressive symp-
toms required that negative peer events be both predicted by
age 13 depressive symptoms (the generation model) and also
that these events predicted depressive symptoms at age 15 (the
exposure model). In support of the generation model, depres-
sive symptoms at age 13 predicted more frequent negative
parent, teacher, and peer events and fewer positive parent
events at age 14. The results also indicated that negative peer
events and a lack of positive peer events uniquely predicted
depressive symptoms at age 15 in support of the exposure
model. However, in more stringent tests of mechanisms that
maintained depressive symptoms between ages 13 and 15,
only negative peer events accounted for the maintenance of
depressive symptoms over the two-year period. Adding con-
trols for negative affect to the model indicated that associa-
tions between events and depressive symptoms were not
inflated due to mood-bias.

Although both negative and positive peer events at age 14
predicted depressive symptoms at age 15, only negative peer

events contributed to the maintenance of depressive symp-
toms from ages 13 to 15. This finding extends prior findings
on negative peer events and depression (e.g., Hankin et al.
2007) by indicating that negative experiences with peers play
an important role in maintaining depressive symptoms. Be-
cause daily negative peer events were defined in terms of
aggression and victimization experiences (e.g., “Got into a
fight with another kid.”), it is possible that this association
reflects comorbid depressive and externalizing symptoms.
Links between aggressive behavior/peer victimization and
depressive symptoms are well established (Sweeting et al.
2006; Vitaro et al. 2002) and have been attributed to increased
peer relationship problems that occur for some adolescents
(Dodge et al. 1997; Poulin and Boivin 2000a; Poulin and
Boivin 2000b).

Previous studies have reported that females, but not males,
benefit from maternal warmth and support as a stress buffer
(e.g., Ge et al. 1994; Stadler et al. 2010). The results extended
these findings by showing that girls’ daily positive parent

Table 3 Parameter estimates and confidence intervals (CIs) for the combined model that examined effects of daily events in maintaining depressive
symptoms across ages 13−15 (N−132)

A path B path Indirect path

Lower CI Estimate Upper CI Lower CI Estimate Upper CI Lower CI Estimate Upper CI

99 % 95 % 95 % 99 % 99 % 95 % 95 % 99 % 99 % 95 % 95 % 99 %

NegPar 0.103 0.131 0.232 0.347 0.418 −0.414 −0.146 0.492 1.037 1.306 −0.093 −0.030 0.114 0.291 0.367

NegTch 0.138 0.155 0.252 0.428 0.493 −0.859 −0.728 −0.229 0.528 0.941 −0.279 −0.193 −0.058 0.153 0.249

NegPeer 0.136 0.172 0.276 0.413 0.469 0.029 0.178 0.678 1.135 1.304 0.017 0.053 0.187 0.395 0.489

PosPar −2.817 −2.293 −1.355 −0.740 −0.439 −0.145 −0.108 −0.035 0.038 0.071 −0.088 −0.046 0.047 0.188 0.267

PosPeer −1.434 −1.213 −0.423 0.136 0.269 −0.239 −0.213 −0.101 0.008 0.034 −0.021 −0.007 0.043 0.214 0.262

Coefficients are unstandardized. Neg Par, negative parent events, Neg Tch, negative teacher events, Neg Peer, negative peer events, Pos Par, positive
parent events, Pos Peer, positive peer events

Fig. 3 Moderating effect of
positive parent events. The lines
represent the relationships
between negative parent events
and age 15 depressive symptoms
for female subjects who were 1.5
SD below the mean (low positive
parent events) and those who
were 1.5 SD above the mean
(high positive parent events)
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events served to reduce the influence of negative parent events
on depressive symptoms. In other words, negative interactions
with parents increased risk of depressive symptoms for fe-
males who reported a low frequency of positive parent inter-
actions, but depressive symptoms were not affected by fre-
quency of negative parent events for females who reported
higher levels of positive parent events. Thus, the adolescent
girls in our sample were particularly sensitive to positive
aspects of relationships with parents in ways that reduced their
risk of depressive symptoms. This suggests that prevention/
intervention efforts should be aimed at increasing positive
parent interactions for female adolescents.

The diary design provided information about adolescents’
rates of exposure to events with parents, peers, and teachers.
Adolescents in the current study reported higher mean levels
of both negative and positive peer events compared to parent
and teacher events. Both types of events at age 14 predicted
depressive symptoms at age 15. These findings suggest that
heightened sensitivity to peer interactions, specifically, may
play a role in the development and maintenance of depressive
symptoms in early adolescence. Neural developmental chang-
es in the brain’s social information processing network
(SIPN), which is involved in emotional attributes applied to
social stimuli, has been implicated in the development of
mood disorders during adolescence (Nelson et al. 2005). The
SIPN model proposes that adolescents experience heightened
sensitivity to interpersonal events, which, in turn, increases
their risk for depression. Thus, with the increased importance
of peers during this time period, peer events begin to serve a
primary role in the development of adolescents’ depressive
symptoms.

The daily diary methodology provided an alternative to the
retrospective self-report and interview methods commonly
used in the stress/depression literature. By aggregating daily
reports, this methodology provided a more ecologically sen-
sitive measure of youth’s interpersonal experiences and de-
creased the influence of retrospective memory bias found in
measures that require adolescents to report events over a
period of weeks or months. Additionally, the diary design
allowed us to measure and control for concurrent mood states,
decreasing the risk of mood congruent memory bias.

Limitations

There were several limitations to the study. The sample
consisted of adolescents from economically disadvantaged
families. We do not know whether the findings would hold
for adolescents across a wider range of socioeconomic cir-
cumstances. The study was designed to examine daily inter-
personal events as factors that maintain depressive symptoms
in early adolescence. The design did not allow us to rule out
the possibility that concurrent associations between depres-
sive symptoms and events explain significant paths linking

depressive symptoms and events across time. Because we did
not control for depressive symptoms at ages 13 or 14 (we were
interested in the maintenance of depressive symptoms rather
than growth in symptoms), relations between events and
depressive symptoms at age 14 may explain the predictive
associations across time. However, controlling for NA at age
14 accounted for the associations between depression and
events at age 14 to some extent. In addition, the daily diary
measures were limited to self-report. It is possible that the use
of other informants, such as teachers and parents would have
produced different results. Future studies should include mul-
tiple methods for measuring emotional reactivity and depres-
sive symptoms in order to avoid possible bias associated with
lack of method variance. Further, the diary measure of daily
events was constructed for this study (based on prior models)
and does not have a validation history, although factor analy-
sis and tests of reliability provide initial support for the valid-
ity of the measure. Finally, the study design cannot account for
unmeasured third variables. For example, relations between
disruptive behavior problems and depressive symptoms are
well established (Loeber et al. 1994; Patterson et al. 1992).
Given that negative peer interactions include aggressive be-
havior as well as victimization experiences, comorbid disrup-
tive behavior problems may partially account for the observed
relationships.

Adolescents’ gender did not moderate the direct paths
between depressive symptoms and daily interpersonal inter-
actions. The current sample was restricted to a relatively small
nonclinical sample of young adolescents (only 10 % of the
current sample reported symptoms above the clinical cutoff
score of 19 for the CDI; Kovacs 1985). One possible expla-
nation for the lack of gender differences is that the majority of
studies documenting gender differences in the association
between depression and daily events were conducted in sam-
ples of older adolescents with higher levels of depressive
symptoms (e.g., Hankin et al. 2007). Although most research
shows that economically disadvantaged minority adolescents
are at increased risk for exposure to negative interpersonal
events (e.g., Evans 2004) and depressive symptoms (Tracy
et al. 2008), some studies found that African American chil-
dren actually report fewer depressive symptoms than Cauca-
sian and Latino children (e.g., Twenge and Nolen-Hoeksema
2002). Further, studies suggest that gender differences in
stress models of depression may be minimized in low income,
urban minority samples (Carlson and Grant 2008; Grant et al.
2004).

The latent depressive symptoms variables used in the study
were constructed from scales measuring aspects of depression
consistent with Beck’s cognitive triad: negative thoughts
about the future, self, and world. A potential limitation of
the current study is that once these scale composites were
pooled with hopelessness and self-esteem scales, the latent
variables largely represented cognitive aspects of depression
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(negative thoughts and beliefs) even though the general de-
pression scales measured multiple types of depressive symp-
toms. It is possible that negative daily experiences relate
differently to other types of depressive symptoms, including
mood and behavioral symptoms.

The study has several implications for understanding,
preventing and treating depressive symptoms during early
adolescence. Given the importance of negative peer events
in maintaining depressive symptoms, programs designed to
reduce negative peer interactions may prevent the develop-
ment and maintenance of depressive symptoms during this
time period. Classroom or school wide programs intended to
reduce peer victimization during early adolescence may con-
tribute to reductions in depressive symptoms. The results also
suggest that clinical interventions such as those with a social
skills component (e.g., interpersonal therapy for adolescent
depression) could benefit by helping adolescents to cope with
negative peer interactions and develop interpersonal skills that
reduce exposure to negative events. Finally, the results suggest
that girls are more sensitive to positive interactions with
family members. Interventions designed to increase positive/
warm parent-adolescent interactions may be particularly ef-
fective for girls who experience higher levels of family
conflict.

The current study extends the literature on daily events and
depressive symptoms (e.g., Carter et al. 2006; Clements et al.
2008) by identifying unique effects of negative peer events in
maintaining adolescent depressive symptoms across ages 13
to 15. This study highlights the importance of peer interactions
during this time period. Future studies could differentiate
among interactions with close friends, romantic partners, and
more distal members of the peer network.
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