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Abstract Emerging research has begun to examine cognitive
and interpersonal predictors of stress and subsequent depres-
sion in adolescents. This research is critical as cognitive and
interpersonal vulnerability factors likely shape expectations,
perspectives, and interpretations of a given situation prior to
the onset of a stressor. In the current study, adolescents (n=
157; boys=64, girls=93), ages 12 to 18, participated in a 6-
month, multi-wave longitudinal study examining the impact
of negative cognitive style, self-criticism, and dependency on
stress and depression. Results of time-lagged, idiographic
multilevel analyses indicate that depressogenic attributional
styles (i.e., composite score and weakest link approach) and
self-criticism predict dependent interpersonal, but not
noninterpersonal stress. Moreover, the occurrence of stress
mediates the relationship between cognitive vulnerability
and depressive symptoms over time. At the same time, self-
criticism predicts above and beyond depressogenic attribu-
tional styles (i.e., composite and weakest link approach). In
contrast to our hypotheses, dependency does not contribute to
the occurrence of stress, and additionally, no gender differ-
ences emerge. Taken together, the findings suggest that self-
criticism may be a particularly damaging vulnerability factor
in adolescence, and moreover, it may warrant greater attention
in the context of psychotherapeutic interventions.
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Adolescence is the peak period for the emergence of depres-
sion (Hankin et al. 1998), and depressive episodes in youth
often trigger debilitating ripples across emotional and socio-
economic domains (Greden 2001). Given the alarmingly high
prevalence rate of adolescent depression as well as the asso-
ciated negative consequences (Merikangas and Knight 2009),
researchers have sought to identify core etiological compo-
nents that underlie major depressive disorder (MDD). Most
notably, cognitive vulnerability models of depression have
received widespread support across children and adolescents
(see Abela and Hankin 2008), and researchers have examined
an array of cognitive vulnerability factors including but not
limited to dysfunctional attitudes (Abela and D’Alessandro
2002), hopelessness (Abela 2001; Hankin et al. 2001), and
self-criticism (Adams et al. 2009). Consistent with Beck’s
(1983) cognitive theory of depression, these models have been
examined in the context of a diathesis-stress framework,
which posits that the interaction between stress and premorbid
vulnerability factors confers risk for depression. As a whole,
these cognitive vulnerability models have provided critical
insight regarding the onset and maintenance of adolescent
MDD (Abela and Hankin 2008). At the same time, a potential
limitation of the diathesis-stress framework is an inability to
account for how or why stress arises, which is notable as
adolescents generate a greater number of interpersonal
stressors relative to children and adults (Rudolph 2008)
and possess certain characteristics that contribute to the
occurrence of stress and depression (Auerbach et al. 2010;
Auerbach and Ho 2012).

Adolescent Stress Generation

Stress generation has been described as an action model as
individuals possess certain beliefs, characteristics, and/or en-
gage in specific patterns of behaviors that contribute to the
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occurrence of negative life events, in particular dependent
events that are influenced by the individual. Over time, these
events are believed to lead to the development or recurrence of
MDD (Hammen 1991). Thus, in comparison to the diathesis-
stress perspective, which implicitly assumes that adolescents
are passive recipients of stress, the stress generation frame-
work asserts that there is a transactional relationship between
stress and depression (Alloy et al. 2010). Initial examinations
of the stress generation framework found that a history of
depression in adult women contributed to the occurrence of
dependent interpersonal stressors, which increased suscepti-
bility to future depressive episodes (Hammen 1991, 2005).
More recent research has expanded this seminal work impli-
cating the stress generation effect in adolescent depression
symptoms (Shih et al. 2009) and diagnoses (Harkness and
Stewart 2009). In light of these promising findings, re-
searchers have begun to examine additional factors that may
trigger the stress generation effect in adolescents.

Depressogenic cognitive styles consolidate during adoles-
cence (Hankin et al. 2009), and therefore, it may represent an
opportune time to determine whether these mechanisms po-
tentiate the stress generation effect during a developmentally
challenging period. To date, several cognitive vulnerability
factors have been implicated in the stress generation process
including hopelessness (Joiner et al. 2005), negative inferen-
tial styles (Shih et al. 2009), perceived control (Auerbach et al.
2010), and self-criticism (Shahar and Priel 2003). These find-
ings suggest that preexisting depressogenic factors shape the
type of negative life events that occur in the context of an
adolescent’s life, and in some instances, confer elevated risk
for depressive symptoms. In contrast to the diathesis-stress
framework, the stress generation perspective suggests that, for
some, depressogenic cognitive styles may be more active
rather than dormant outside the presence of stress. Meaning,
different cognitive styles may impact an individual’s expecta-
tions, perspectives, and interpretations of a given situation
prior to the onset of a stressor. Thus, individuals’ cognitive
characteristics may shape their interactions in such a way that
they generate greater interpersonal stress. For example, in self-
critical adolescents expecting confirmatory peer criticism,
preemptive hostility may accord emotional distance, which
buffers against the possibility of impending critiques. While
this hostility may afford a degree of self-preservation, the
maladaptive approach may also fuel interpersonal discord,
which over timemay lead to interpersonal loss and subsequent
depression.

The early research examining cognitive vulnerability pre-
dictors of stress generation has shown promising results;
however, important questions remain. First, a potential limi-
tation of past research is the examination of cognitive vulner-
ability factors in isolation despite conceptual, theoretical, and
statistical overlap among different cognitive vulnerabilities
(see Hankin et al. 2009). Therefore, it is essential to delineate

whether each cognitive factor provides unique vulnerability
for the emergence of adolescent depression, or alternatively,
whether different vulnerability factors collectively confer
vulnerability to depressive symptoms in youth. Second,
one of the core tenants of stress generation research is the
manifestation of dependent interpersonal as opposed to
noninterpersonal events. Some research has indicated that
underlying cognitive diatheses predict dependent interper-
sonal stressors (Auerbach et al. 2010; Joiner et al. 2005;
Shih et al. 2009) while others have found non-specificity
(Shahar and Priel 2003). Therefore, further research is
warranted to address whether depressogenic cognitive di-
atheses contribute to dependent interpersonal as opposed to
noninterpersonal stressors. To address these gaps in the liter-
ature, the current study will examine the role of depressogenic
attributional styles and self-criticism to determine whether the
presence of these factors uniquely or collectively contribute to
the development of interpersonal stress and subsequent de-
pressive symptoms.

Hopelessness Theory: Composite Versus Weakest Link
Approach

The hopelessness theory of depression, a diathesis-stress mod-
el, posits that the tendency to make negative attributions
following the occurrence of stressors confers risk for the onset
of MDD (Abramson et al. 1989). Specifically, it is believed
that depressogenic attributions increase vulnerability to de-
pression among individuals who: (a) make global and stable
attributions following negative events, (b) believe negative
events will have catastrophic consequences, and (c) view the
self as flawed in response to negative events. To date, the
hopelessness theory of depression has received widespread
support in children and adolescents (Abela 2001; Abela and
Sarin 2002; Hankin et al. 2001), and in recent years, re-
searchers have sought to unpack the hopelessness theory by
utilizing both a composite score (Haeffel et al. 2008) and
weakest link (Abela and Sarin 2002) approach to determine
whether an individual’s degree of vulnerability is best repre-
sented by assessing multiple domains of vulnerability (i.e.,
composite vulnerability across negative cause, consequences,
and self attributions) or alternatively, whether vulnerability is
best reflected through one’s most maladaptive cognitive style
(i.e., weakest link). While there has been support for both of
these approaches, Reilly et al. (2012) recently conducted a
comparison study in young adults and found that the weakest
link model, within a diathesis-stress framework, predicted
above and beyond the composite approach when predicting
the onset of depressive symptoms (Reilly et al. 2012). At the
same time, research is warranted to compare these approaches
in the context of a more action-oriented framework, especially
among adolescents.
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Although the hopelessness theory of depression was orig-
inally conceptualized as a diathesis-stress model (Abramson
et al. 1989), negative cognitive styles also play a prominent
role in the stress generation process. Depressogenic styles are
believed to influence expectations and perceptions of one’s
own environment, and as a result, likely shape the types of
stressors one experiences. For example, in women but not
men, Safford et al. (2007) found that relative to college stu-
dents reporting positive cognitive styles, students with nega-
tive cognitive styles reported a greater number of dependent
interpersonal but not achievement-related events. Similarly, in
a sample of children of affectively ill parents, Shih et al.
(2009) found that negative inferential styles, as assessed
through a weakest link approach, prospectively predicted
interpersonal, but not noninterpersonal, stressors at a 1-year
follow-up assessment (Shih et al. 2009). Shih et al. elected to
use a weakest link approach given that inferential styles are
thought to be relatively independent of one another among
younger individuals (Abela and Hankin 2008), but their ap-
proach does not allow us to delineate the relative merits of a
composite versus a weakest link approach. Consequently, the
current study examined whether depressogenic factors contrib-
uted to interpersonal, but not noninterpersonal stress, and sub-
sequent depressive symptoms using both a composite and
weakest link framework. Further, as past research has found
that stress generation effects often vary as a function of gender
with girls reporting greater dependent interpersonal stressors
(for a review, see Hammen 2005), we also hypothesized that
relative to boys, a negative cognitive style among girls would
generate a greater number of dependent interpersonal stressors,
and then contribute to higher levels of depressive symptoms.

Delineating the Role of Self-Criticism and Dependency

According to Blatt and Zuroff (1992), self-criticism and de-
pendency play a central role in the onset and maintenance of
MDD. Whereas highly self-critical individuals have a need to
satisfy or exceed self- and/or other-expectations in order to
maintain well-being, individuals reporting excessive levels of
dependency, an interpersonal vulnerability factor, derive well-
being through relational connectedness and (excessive) reas-
surance of their value from close relationships (Adams et al.
2009; Blatt and Zuroff 1992). Adams et al. (2009) report that
in youth both self-criticism and dependency lead to higher
depressive symptoms following the occurrence of negative
life events. Analyses also indicate that in the context of a
diathesis-stress framework, each vulnerability factor remains
significant while statistically controlling for the other, sug-
gesting that both self-criticism and dependency may confer
unique vulnerability to depression among youth. At the same
time, less is known about whether self-criticism and

dependency contribute to a stress generation effect, especially
among adolescents.

To date, research in university students (self-criticism -
Blankstein and Dunkley 2002; Dunkley et al. 2003, 2006;
Shahar et al. 2004; dependency - Shih and Eberhart 2010) and
adults (self-criticism – Cox et al. 2009; Priel and Shahar
2000); dependency - Zuroff et al. 1999) demonstrates that
both self-criticism and dependency generate stressful life
events. Comparatively less research, however, has been con-
ducted in youth. Shahar and Priel (2003) report that both self-
criticism and dependency prospectively generate negative life
events. Nevertheless, the study did not disentangle dependent
interpersonal versus noninterpersonal stressors. In contrast,
Shih et al. (2009) state that self-criticism, but not dependency,
is associated with greater dependent interpersonal stress in
children of affectively ill parents. At the same time, both
self-criticism and dependency prospectively predict changes
in dependent noninterpersonal stressors at the 1-year follow-
up assessment. Taken together, further research is warranted to
reconcile these mixed findings. In the current study, we hy-
pothesized that consistent with the adult literature, self-
criticism and dependency would generate dependent interper-
sonal but not non-interpersonal stressors. Further, expanding
on research conducted by Shahar and Priel (2003) and Shih
et al. (2009), we hypothesized that dependent interpersonal
stressors would mediate the relationship between self-
criticism and dependency and subsequent depressive symp-
toms over time.

Goals of the Current Study

In the current study, adolescents (n=157) participated in a
multi-wave, longitudinal design over a 6-month period to ex-
amine whether depressogenic cognitive styles and/or interper-
sonal factors contributed to stress and depressive symptoms
over time. First, a growing body of literature supports the role
of cognitive vulnerability factors contributing to dependent
interpersonal as opposed to noninterpersonal stressors in youth
(Joiner et al. 2005; Shih et al. 2009). Nevertheless, research is
warranted to delineate whether individuals are at increased risk
by virtue of their most depressogenic attributional style (i.e.,
weakest link) or whether adolescents are more vulnerable as a
function of aggregate vulnerabilities across attributional style
domains (i.e., composite score or negative cognitive style). We
hypothesized that both that a composite negative cognitive style
and weakest link approach would predict dependent interper-
sonal, but not noninterpersonal stressors, and moreover, these
stressors would then contribute to higher levels of depressive
symptoms over time. Second, in comparison to self-criticism,
dependency has been a less consistent predictor of the stress
and depression. Yet, adolescence is a period in which peer
relationships are more central (Rudolph 2008), and therefore,
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we believe that it likely plays a more prominent role in the
manifestation of both interpersonal stress and subsequent de-
pressive symptoms. Therefore, we hypothesized that among
adolescents both self-criticism and dependency will generate
greater dependent interpersonal stress, which in turn, will lead
to greater levels of depressive symptoms. Third, it is important
to examine whether cognitive and interpersonal vulnerability
factors predict above and beyond one another to determine if
these factors are predicting unique variance with respect to
changes in dependent interpersonal stressors and depressive
symptoms over time. As both cognitive and interpersonal vul-
nerability each play a role in the manifestation of depressive
symptoms, we hypothesized that within the same model, cog-
nitive and interpersonal vulnerability factors would each exert
an effect. Moreover, we believe that dependent interpersonal,
but not noninterpersonal, stressors would mediate the relation-
ship between these vulnerability factors and depressive symp-
toms over time. Last, gender differences in depression arise
during adolescence and persist throughout adulthood (Hankin
et al. 2007). We hypothesized that cognitive and interpersonal
models will be significant in male and female adolescents, and
within these models, we believe that relative to males, females
would report higher levels of dependent interpersonal stressors
and depressive symptoms.

Method

Participants

The current study includes adolescents (n=157; boys=64,
girls=93) from an urban environment in a middle-income
school district (i.e., median income: $35,000–$50,000
(Canadian dollars)). Ages range from 12 to 18 (Mean=
13.99, SD=1.43), and the ethnic distribution, which is in line
with the urban community, indicates: 81.5 % Caucasian,
10.2 % Asian, 3.2 % Black, 1.9 % Hispanic, and 3.2 %
reported other.

Procedure

The university IRB provided approval for the project. Every
effort was made to include all students within the school;
however, only adolescents who provided both parent consent
and adolescent assent were included. Reasons for non-
participation were not assessed in order to ensure the privacy
of families. At baseline, participants completed self-report
measures assessing depression, stress, negative cognitive
style, self-criticism, and dependency. Additionally, four
follow-up assessments were completed every 6 weeks over
the course of 24 weeks (6 months), and participants provided
self-report data pertaining to depressive symptoms and stress.
All assessments were completed during a free period in

school. Average participant retention during the four follow-
up assessments was 79 %. Participants included in the final
sample completed a minimum of 3 of 5 assessments to obtain a
reliable mean estimate of stress and depressive symptoms.
Finally, the analyses presented in the current manuscript are
from a large dataset that examined underlying factors that
predict the onset of anxiety and depressive disorders in youth.
The aims of the current manuscript are unique in its effort to
identify cognitive and interpersonal vulnerability factors that
predict dependent interpersonal as opposed to noninterpersonal
stressors and subsequent depressive symptoms.

Measures

Center for Epidemiologic Studies Depression Scale (CES-D;
Radloff 1977) The CES-D is a 20 item self-report measure
that assesses levels of depressive symptoms during the past
week. Examples of questions include: “I felt sad,” “I felt
hopeless about the future,” and “I did not enjoy life.” Items
on the scale range from 0 (none of the time) to 3 (all of the
time) with possible total scores ranging from 0 to 60, and
higher scores reflect greater depressive symptoms. Numerous
studies have shown that the CES-D has strong test-retest
reliability and high correlations with other measures of de-
pressive symptoms (Radloff 1991). The Cronbach’s alpha for
this sample ranges from 0.90 to 0.94 suggesting strong inter-
nal consistency.

Adolescent Life Events Questionnaire—Revised (ALEQ;
Hankin and Abramson 2002) The ALEQ is a 57 item self-
report instrument that was developed to assess a broad range
of negative life events occurring in the past month. For all
items, participants rated how often such events occurred on a
Likert scale ranging from 1 (never) to 5 (always), and higher
scores reflected a greater number of negative life events. In
previous research (Auerbach et al. 2010), a consensus team
including 2 psychologists and 2 advanced doctoral students
rated whether items were: (a) dependent (i.e., at least in part
dependent on the actions of the individual), (b) interpersonal,
and (c) noninterpersonal. It is important to note that only
interpersonal events were rated as dependent as more contex-
tual information would be needed for coding noninterpersonal
events. Items were retained only if there was unanimous
agreement, and items were excluded when a consensus could
not be reached. Twenty-nine items were rated as both depen-
dent and interpersonal and exemplar items are, “You fought
with your parents over your personal goals, desires, or choice
of friends,” and “You had an argument with a close friend.”
The consensus team also rated 13 items as noninterpersonal.
Example items include, “A close family member lost their
job” and “You did poorly on or failed a test or class project.”
While life events are not hypothesized to cohere in a subscale,
we, nevertheless, estimated the internal consistency for both

916 J Abnorm Child Psychol (2014) 42:913–924



the dependent interpersonal and noninterpersonal subscales.
In this sample, the internal consistency for dependent inter-
personal stressors ranges from 0.89 to 0.91 suggesting strong
internal consistency. Noninterpersonal stressors, by contrast,
range from 0.69 to 0.80.

Adolescent Cognitive Style Questionnaire (ACSQ; Hankin
and Abramson 2002) The adolescent cognitive style ques-
tionnaire assesses cognitive vulnerability including negative
inferences for cause, consequence, and self. The ACSQ is
composed of 12 hypothetical negative life event scenarios
(a) across interpersonal and achievement domains and (b)
relevant to adolescents. Examples of events include, “You
take a test and get a bad grade” and “Someone says something
bad about how you look.” First, participants are provided with
the hypothetical event, and are asked to provide one cause for
the event. Then, participants rate the degree to which the cause
of the event is internal, stable, and global. Items on the ACSQ
range from 1 to 7, and the average response across items
within a given subscale is computed. In line with the hope-
lessness theory of depression (Abramson et al. 1989), the
negative attributions for cause, or the generality subscale,
was calculated by taking the average of the global and stable
subscales, and did not include the internal item responses.
Second, participants rate the likelihood that future conse-
quences will result from the negative event (i.e., negative
attributions of consequences). Last, participants rate whether
the occurrence of the event signifies whether the self is flawed
(i.e., negative attributions of self). Given the high correlation
among the three subscales (average r=0.79), a composite
variable was created, negative cognitive style, which was
operationalized as the average score for the three subscales.
Analyses also examined the impact of the weakest link ap-
proach, and we identified participants’ most vulnerable attri-
butional style. Each participant’s weakest link score was rep-
resented by the highest attributional style subscale score (i.e.,
higher scores connote greater cognitive vulnerability), and
within the sample, the weakest link distribution included:
10 % - consequences, 22 % - self, and 68 % - cause (see full
description Abela and Sarin 2002). In this sample, the
Cronbach’s alpha for the instrument is 0.94, which suggests
strong internal consistency.

Children’s Depressive Experiences Questionnaire (CDEQ;
Abela and Taylor 2003) The CDEQ is a 20 item measure that
assesses dependency and self–criticism in youth. Participants
responded to statements about themselves using the following
scale: “not true for me,” “sort of true for me,” and “really true
for me.”Higher scores indicate higher levels of dependency or
self-criticism. The CDEQ is modeled after the Depressive
Experiences Questionnaire (Blatt et al. 1976), which is used
to assess dependency and self–criticism in adults. Past
research suggests that self-criticism predicts increases in

depressive symptoms over time, and scores for self-
criticism and dependency are positively correlated with
depressive symptoms (Abela and Taylor 2003). In the
current study, the Cronbach’s alpha in this sample is
0.57 for self-criticism and 0.68 for dependency, indicat-
ing modest internal consistency.

Data Analytic Overview

The proposed idiographic time-lagged, multilevel mediation
models were analyzed using the guidelines provided by Bauer
et al. (2006). This approach is preferable to Baron and
Kenny’s (1986) step-by-step approach, which assumes that
each model step is independent. Moreover, it allows for the
inclusion of repeated measures and directly estimates the
covariance of the random effects from different Level I and
Level II models (see Auerbach et al. 2010). To determine
whether random effects should be included within our model,
we estimated an unconditional growth curve that included
time as a predictor of depressive symptoms. The inclusion of
random, as opposed to fixed, effects for the intercept and the
slope are important as the random effects more effectively: (a)
estimate correlations among the Level I variables and (b)
model differences of the impact from Level II variables (i.e.,
cognitive and interpersonal vulnerability predictors) on out-
come variables (i.e., mediator – stress; dependent variable –
depressive symptoms). Thus, random effects are of particular
import when using an idiographic, multilevel mediation
approach.

To examine whether stress (i.e., dependent interpersonal or
noninterpersonal) mediates the relationship between
cognitive/interpersonal vulnerability (i.e., negative cognitive
style, weakest link, self-criticism, or dependency) and subse-
quent depressive symptoms (see Fig. 1), we utilized SAS
version 9.2. The dependent variable is within-subject fluctua-
tions in depressive symptoms, which is a Level I variable. The
independent variable for the proposed mediation model is
cognitive/interpersonal vulnerability, a between-subject factor
and Level II variable. The mediator is within-subject fluctua-
tions in stress, a Level I variable. In order to calculate the
indirect effect of the proposed mediation model, the 95 %
confidence interval (CI) for the mediation effect was comput-
ed using Bauer et al.’s (2006) formula. Consistent with past
literature, the mediation effect is considered statistically sig-
nificant if zero is not included in the CI. In addition to the
factors above, the following effects were also included in the
model. First, to control for individual differences in baseline
levels of depressive symptoms and stress (i.e., interpersonal
and noninterpersonal), a participant’s initial depressive symp-
toms and stress were included in the model. Second, to ac-
count for individual variability in the average level of depres-
sive symptoms at a given participant’s mean stress (i.e., inter-
personal and noninterpersonal), a random effect for intercept
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was included in the model. Third, stress (i.e., interpersonal and
noninterpersonal) is a within-subject predictor whose effect is
expected to vary from participant to participant, a random
effect for slope is included in the model. Last, gender differ-
ences were examined among significant mediation models.
Specifically, analyses examined whether gender moderated
the pathways leading to stress and depressive symptoms.

Results

Descriptive Statistics

Table 1 provides information regarding bivariate correlations
among baseline instruments. Not surprisingly, there was a
high correlation among cognitive/interpersonal vulnerability
factors and depressive symptoms. Additionally, the table pro-
vides information regarding means, standard deviations, and
range of baseline measures.

Main Effect Models

Preliminary multilevel models examinedwhether negative cog-
nitive style, weakest link, self-criticism, and dependency pro-
spectively predict depressive symptoms over time. Each model
was estimated separately and included age and gender as co-
variates. Additionally, the models included an autoregressive
covariance structure and random intercept. Results indicated
that each of the following prospectively predict depressive
symptoms: (a) negative cognitive style composite score
(b=4.27, SE=0.75, t(152)=4.27, p<0.0001), (b) weakest link
(b=3.25, SE=0.75, t(152)=4.35, p<0.0001), (c) self-criticism
(b=4.07, SE=0.72, t(168)=5.66, p<0.0001), (d) dependency

(b=1.58, SE=0.75, t(149)=2.12, p=0.04). Additionally, results
from an unconditional growth curve model that included time
as a predictor of depressive symptoms indicates that there is
significant variation in both the intercept (b=35.40, SE=0.90,
t(151)=39.39, p<0.0001) and slope (b=−0.63, SE=0.30,
t(461)=−2.10, p<0.05) of depressive symptoms over time. In
light of our main effect and unconditional growth curve
models, time-lagged, multilevel mediation models were
estimated.

Time-Lagged Mediation Models Including Negative
Cognitive Style and Weakest Link

As negative cognitive style composite score prospectively
predicts depressive symptoms, we next examined whether
dependent interpersonal stress(Time T-1) mediates the relation-
ship between a composite score and subsequent depressive
symptoms(Time T). In order to do so, we utilized a single
simultaneous approach (see Auerbach et al. 2010; Bauer
et al. 2006). The model included an autoregressive heteroge-
neous covariance structure as well as random effects (i.e.,
slope and intercept). Notably, the negative cognitive style
composite score predicts higher levels of dependent interper-
sonal stress (path a: b=3.59, SE=1.10, t(912)=3.26,
p=0.001), and after controlling for the proportion of variance
in dependent interpersonal stress(Time T-1) predicting depres-
sive symptoms(Time T) (path b: b=0.15, SE=0.03, t(912)=
4.47, p<0.0001), higher levels of such stress(Time T-1) me-
diate the relationship between negative cognitive style and
depressive symptoms(Time T) (path c: b=0.24, SE=0.58,
t(912)=0.42, p=0.67). The 95 % CI (path a*bj: b=0.54,
SE=0.21; 0.13, 0.94) suggests that the mediation effect is
significant.

Fig. 1 Idiographic, time-lagged multilevel mediation model: stress as a mediator of cognitive/interpersonal vulnerability and depressive symptoms
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A single simultaneous model was also utilized to examine
the impact of the weakest link approach, and the model
included an autoregressive covariance structure as well as
random effects for slope and intercept. Similar to the compos-
ite score approach, the weakest link predicts higher levels of
depressive symptoms (path a: b=3.72, SE=1.10, t(911)=3.38,
p=0.0007). When controlling for the proportion of variance
accounted for in the pathway between dependent interpersonal
stress(Time T-1) and depressive symptoms(Time T) (path b:
b=0.08, SE=0.03, t(911)=2.53, p=0.01), such stress(Time T-1)

partially mediates the relationship between the weakest link
and subsequent depressive symptoms(Time T-1) (path c: b=2.17,
SE=0.67, t(911)=3.23, p=0.001). Again, the 95 % CI was
utilized in order to examine the indirect effect. Results indi-
cated that the mediation effect is significant (path a*bj:
b=0.31, SE=0.16; 0.003, 0.62).

Each of the models above was also examined with: (a)
negative cognitive style composite score or weakest link as
the independent variable, (b) noninterpersonal stress as a
mediator, and (c) depressive symptoms as the dependent
variable. When estimating the fixed effects for these models,
the pathway between noninterpersonal stress(Time T-1) and
subsequent depressive symptoms(Time T) was not significant
for: (a) the negative cognitive style composite score (path b:
b=0.07, SE=0.06, t(911)=1.16, p=0.25) or (b) the weakest
link (path b: b=0.07, SE=0.06, t(911)=1.15, p=0.25). Thus,
neither mediation model was significant, which poten-
tially suggests specificity for interpersonal as opposed to
noninterpersonal stressors.

Self-Criticism and Dependency

Similar to the analyses described above, we also examined
whether dependent interpersonal stress mediates the relation-
ship between self-criticism and depressive symptoms. In the
original model, gender, age, initial stress, and initial depres-
sive symptoms were included as covariates. However, as the

model would not converge, parameter constraints were re-
laxed. Specifically, baseline stress was not included in the
model. The estimated model indicated that higher self-
criticism is associated with higher levels of dependent inter-
personal stress (path a: b=5.6057, SE=1.05, t(909)=5.33,
p<0.0001). Additionally, when controlling for the proportion
of variance accounted for by dependent interpersonal stress
predicting depressive symptoms (path b: b=0.11, SE=0.03,
t(909)=3.72, p=0.002), dependent interpersonal stress partial-
ly mediates the relationship between self-criticism and subse-
quent depressive symptoms (path c: b=3.87, SE=0.69,
t(909)=5.57, p<0.0001). When examining the indirect effect,
the 95 % CI suggests that the mediation effect is significant
(path a*bj: b=0.61, SE=0.20; 0.22, 1.01).

A mediation model with dependency as the independent
variable was also estimated. An autoregressive covariance
structure and random effects (i.e., random slope and intercept)
were included in the model prior to estimation. Results indi-
cate that dependency did not predict higher levels of depen-
dent interpersonal stress (path a: b=1.09, SE=1.08, t(876)=
1.01, p=0.31). As this path is a critical part of the mediation
model, the full model was not tested.

Models including noninterpersonal stress were estimated in
order to examine model specificity (i.e., dependent interper-
sonal versus noninterpersonal stress), and importantly,
noninterpersonal stress did not predict changes in depressive
symptoms in models including: (a) self-criticism (path b:
b=0.06, SE=0.06, t(906)=1.06, p=0.29) or (b) dependency
(path b: b=0.06, SE=0.06, t(876)=1.00, p=0.32).

Vulnerability Mediation Models: Predicting Above
and Beyond

We next examined a mediation model that concurrently in-
cluded negative cognitive style, weakest link and self-
criticism. In line with our data analytic approach, we estimated
a single simultaneous model. However, given the high

Table 1 Bivariate correlations
and descriptive statistics for base-
line instruments

* p<0.05; ** p<0.01; ***

p<0.001

1. 2. 3. 4. 5. 6. 7.

1. Negative cognitive style –

2. Weakest link 0.95*** –

3. Self-criticism 0.35*** 0.33*** –

4. Dependency 0.26*** 0.24** 0.40*** –

5. Initial depressive symptoms 0.34*** 0.35*** 0.42*** 0.21* –

6. Initial dependent
interpersonal stress

0.33*** 0.35*** 0.47*** 0.15 0.62*** –

7. Initial noninterpersonal stress 0.27** 0.28*** 0.37*** 0.13 0.43*** 0.71*** –

Mean 2.55 3.06 34.35 43.96 14.82 55.49 26.94

Standard deviation 0.99 1.03 7.34 8.73 12.35 15.52 6.92

Low 1 1 16 25 0 29 13

High 5 5 55 67 52 105 47
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correlation between the negative cognitive composite score
and the weakest link, we estimated these effects in separate
models: (a) self-criticism and negative style composite score
and (b) self-criticism and weakest link. Of note, for models to
converge, we did not control for baseline dependent interper-
sonal stress in the below models. Results of the model esti-
mations suggest that self-criticism predicted above and be-
yond, which may indicate that self-criticism plays a particu-
larly pernicious role within the stress generation framework.
Specifically, for the model including negative cognitive style
composite score and self-criticism (see Table 2), self-criticism
predicts a greater level of dependent interpersonal stress. After
controlling for the variance accounted for by the pathway
linking dependent interpersonal stress(Time T-1) and depressive
symptoms(Time T), dependent interpersonal stress(Time T-1) par-
tially mediates the relationship between self-criticism and
depressive symptoms(Time T). Importantly, review of the
95 % CI results indicated that the mediation effect is
significant (path a*bj: b=0.39, SE=0.17; 0.05, 0.72).

Similarly, when examining a model including both weakest
link and self-criticism, self-criticism predicted above and be-
yond a weakest link approach (see Table 3). Specifically, self-
criticism predicts a greater occurrence of dependent interper-
sonal stress. When accounting for the proportion of variance
for dependent interpersonal stress(Time T-1) predicting depres-
sive symptoms(Time T), such stress(Time T-1) partially mediates
the relationship between self-criticism and depressive
symptoms(Time T). We next examined the indirect effect, and
the 95 % CI results indicated that the mediation effect is
significant (path a*bj: b=0.34, SE=0.11; 0.12, 0.55).

As the findings above underscore the importance of exam-
ining self-criticism, we used the fixed effects from our self-
criticism mediation model in order to calculate predicted
depressive symptoms for individuals with reported low versus
high self-criticism (i.e., 1 SD above or below sample mean).

By calculating the predicted estimates for depressive symp-
toms, the analyses examine the effect of dependent interper-
sonal stress in contributing to depressive symptoms at each
assessment. In doing so, it provides a means of examining the
predictive validity of our model. Results in Fig. 2 suggest that
adolescents reporting higher levels of self-criticism are more
likely to report higher levels of depressive symptoms over
time.

An Exploration of Gender Differences

In order to examine whether the mediation models were
stronger in girls versus boys, we examined whether gender
moderated meditational pathways leading to dependent inter-
personal stress and depressive symptoms. Importantly, the
same data analytic outlined above was utilized; however, we
explored whether gender moderated the pathway between: (a)
the independent variable and mediator (i.e., dependent inter-
personal stress) and (b) independent variable and dependent
variable (i.e., depressive symptoms). Only significant media-
tion models were estimated. In contrast to our hypotheses, no
gender differences emerged. First, a negative cognitive style
composite approach did not interact with gender to predict
significant changes in dependent interpersonal stress (path a:
b=−1.28, SE=1.27, t(911)=−1.01, p=0.31) or depressive
symptoms (path c: b=-0.08, SE=0.89, t(911)=−0.08,
p=0.93). Second, gender did not moderate the pathway be-
tween the weakest link approach and: (a) dependent interper-
sonal stress (path a: b=−0.30, SE=1.22, t(910)=−0.24, p=
0.81) or (b) depressive symptoms (path c: b=1.04, SE=0.90,
t(910)=1.15, p=0.25). Last, when examining self-criticism,
gender did not moderate the pathway between dependent
interpersonal stress (path a: b=2.46, SE=1.31, t(906)=1.88,
p = 0 . 0 6 ) o r d e p r e s s i v e s ym p t om s ( p a t h c :
b=1.47, SE=0.79, t(906)=1.85, p=0.07).

Table 2 Time-lagged multilevel
model: an examination of nega-
tive cognitive composite score
versus self-criticism

* p<0.05; ** p<0.01; ***

p<0.001

Predictor Parameter
estimate (b)

Standard
error

t-value Degrees of
freedom (df)

Dependent interpersonal

Stress(Time T-1):

Age −0.26 0.35 −0.74 847

Gender 53.16 3.48 15.26*** 847

Negative cognitive composite −0.54 2.83 −0.19 847

Self-criticism 5.66 2.84 1.99* 847

Depressive symptoms(Time T) model: 847

Gender 21.63 1.62 13.32*** 847

Initial depressive symptoms 0.24 0.05 4.82*** 847

Dependent Interpersonal stress (Time T-1) 0.07 0.03 2.30* 847

Negative cognitive composite 0.25 1.14 0.22 847

Self-criticism 2.31 1.16 1.99* 847
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Discussion

The current study examined whether cognitive and interper-
sonal vulnerability factors predict the occurrence of dependent
interpersonal, but not noninterpersonal stressors, which in
turn, led to the manifestation of depressive symptoms over
time. Assessments were conducted during a 6-month period
using a multi-wave, longitudinal design, and while results
implicated both depressogenic attributional styles (i.e., com-
posite score and weakest link approach) and self-criticism,
concurrent model estimations suggest that self-criticism may
play a particularly pernicious role in leading to stress and
depressive symptoms over time. In contrast to our hypothesis

and consistent with Shih et al. (2009), dependency did not
predict dependent interpersonal stressors, underscoring the
critical need to tease apart interpersonal and noninterpersonal
stressors when examining vulnerability to depression in youth
(see Shahar and Priel 2003). Surprisingly, idiographic, time-
lagged models did not reveal gender differences. As a whole,
the findings address an important theoretical and empirical
gap in the adolescent depression literature.

In our first set of analyses, we examined whether a com-
posite negative cognitive style and/or weakest link approach
predicted stress and subsequent depressive symptoms.
Independent multilevel models including either the composite
or the weakest link approach found that higher levels of
cognitive vulnerability contributed to a greater occurrence of
dependent interpersonal but not noninterpersonal stressors.
Further, higher levels of dependent interpersonal stressors
mediated the relationship between depressogenic attributional
styles (i.e., composite and weakest link) and depressive symp-
toms. Given the robust association between the composite and
weakest link score, a direct comparison of the two approaches
was not conducted. Nevertheless, a closer examination of the
weakest link may shed important light on the role of
depressogenic attributional styles in these action-oriented
models. In particular, 68 % of adolescents endorsed the
global-stable dimension (i.e., cause) as their most vulnerable
cognitive style. This has two important implications. First,
negative cognitive styles are hypothesized to crystallize in
early adolescence (see Gibb et al. 2006), and these findings
may suggest that a depressogenic attributional style ascribing
negative events as global and stable may be the more prom-
inent negative cognitive style to emerge. Second, and directly
related, it would seem that a global-stable dimension (versus
depressogenic cognitive styles regarding consequences –
10 % or self – 22 %) may be driving the effect for the weakest
link approach as well as the negative cognitive style compos-
ite score approach. Taken together, the global-stable negative
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Fig. 2 Predicted depressive symptoms for adolescents reporting low
versus high self-criticism. Note. Higher levels of the self-criticism denote
greater cognitive vulnerability; CESD ≥ 16 accepted cutoff for clinically
significant depressive symptoms

Table 3 Time-lagged multilevel
model: an examination of weakest
link versus self-criticism

* p<0.05; ** p<0.01; ***

p<0.001

Predictor Parameter
estimate (b)

Standard
error

t-value Degrees of
freedom (df)

Dependent interpersonal

Stress(Time T-1):

Age 3.31 0.12 28.69*** 847

Gender 6.72 2.11 3.18** 847

Weakest link approach 1.71 1.11 1.54 847

Self-criticism 5.44 1.12 4.85*** 847

Depressive symptoms(Time T) model: 847

Gender 4.92 1.25 3.93*** 847

Initial depressive symptoms 0.30 0.05 5.76*** 847

Dependent interpersonal stress (Time T-1) 0.06 0.03 2.07* 847

Weakest link approach 0.83 0.65 1.27 847

Self-criticism 2.24 0.68 3.28** 847
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cognitive style appears to be critically implicated in leading to
stress and depression, and consequently, warrants additional
exploration in future research. Overall, whether using a com-
posite or weakest link approach, depressogenic cognitive vul-
nerabilities appear to continuously influence one’s percep-
tions, expectations, and responses to interpersonal relation-
ships and thereby, increase susceptibility to depression.

In contrast to our hypothesis, results indicate that depen-
dency does not exert a significant impact on stress and de-
pressive symptoms over time. These findings are surprising in
light of research suggesting that adolescence is a period de-
fined by a greater investment in interpersonal relationships,
particularly in the peer domain (Rudolph 2008), and further,
other interpersonal vulnerability factors, including social sup-
port deficits and excessive reassurance seeking, have been
implicated in triggering interpersonal stress and depression
in youth (Auerbach et al. 2011; Shih et al. 2009). Notably,
Auerbach et al. (2011) assert that adolescents reporting social
support deficits, especially in parent and classmate domains,
are more likely to experience a greater occurrence of interper-
sonal stressors, which over time, leads to the developmental
unfolding of depressive symptoms. Similarly, Shih et al.
(2009) report that excessive reassurance seeking predicts
higher levels of dependent interpersonal stress at a 1-year
follow-up assessment. Taken together, these findings posit
that interpersonal vulnerability factors play a prominent role
in contributing to interpersonal stressors; however, similar to
Shih et al.’s (2009) findings in children, dependency does not
contribute to interpersonal stress among adolescents. One
possibility for our null findings may be that it has been
hypothesized that dependency includes both maladaptive
and adaptive subcomponents (see Shahar 2008). Whereas
the maladaptive component is associated with a fear of aban-
donment and helplessness, the adaptive component seems to
tap into interpersonal relatedness. Shahar asserts that the mal-
adaptive component, which he qualifies as “undifferentiated
dependence on others” (p. 61), is associated with psychopa-
thology and associated problems while relatedness is strongly
predictive of adaptive processes. In the current study, our
measure of dependency does not allow us to meaningfully
discriminate the adaptive and maladaptive subcomponents.
Nevertheless, future research would benefit from utilizing a
more fine-grained assessment of dependency in order to dis-
entangle its role in the stress generation process.

Self-Criticism and Adolescent Depression

We found that self-criticism prospectively predicts dependent
interpersonal stressors, and subsequent depressive symptoms
over time. Moreover, the effect is specific to dependent inter-
personal stressors as opposed to noninterpersonal stressors.
When concurrently estimated within the same model as neg-
ative cognitive style (i.e., separate models including

composite score or weakest link), self-criticism also predicts
above and beyond suggesting that it may play a central role in
adolescent depression. One explanation for the robust impact
of self-criticism is Shahar and Henrich’s (2013) Axis of
Criticism Model, which asserts that self-criticism degrades
an adolescent’s self-identity, relationships, and social systems.
Coupled with critical expressed emotions within the social
support system, an adolescent is left devoid of compensatory
social support, and for many, the vulnerability tandem leads to
the development of depressive symptoms and episodes. To
date, no study has examined the Axis of Criticism Model,
however, preliminary research supports the basic tenets of this
promising conceptualization (see Wedig and Nock 2007).
Nevertheless, future research is warranted to examine whether
expressed emotion moderates the relationship between stress
and self-criticism, or alternatively, whether, it directly moder-
ates the pathway between self-criticism and depressive
symptoms.

Limitations

There are several strengths in the current study including the
concurrent estimation of multiple vulnerability factors among
an adolescent sample, the prospective, multi-wave design, and
the sophisticated data analytic approach. It is also important,
however, to highlight limitations of the current research. First,
the present study assesses self-report depressive symptoms to
examine the temporal unfolding and fluctuations of symptoms
over time. Nevertheless, employing a clinical interview would
determine whether proposed models predict clinically signif-
icant depressive episodes, which would be a benefit for future
research. Second, stress generation research commonly em-
ploys the use of life event interviews to better delineate
dependent versus independent events, interpersonal versus
noninterpersonal stressors, and acute versus chronic stress
(for a review, see Hammen 2005). The current study utilized
a negative event checklist. While such an approach has been
used in prior research (Auerbach et al. 2010), there are impor-
tant concerns that one must consider about the use of a Likert
scale, which operationalizes stress as always to never. Thus,
utilization of stress interviews is certainly the gold standard.
Third, self-report instruments are subject to inherent reporter
biases, and for this reason, it is also helpful to include third-
party measurement and observational coding. Fourth, we uti-
lized the self-report instruments commonly used to assess
cognitive vulnerability in youth; however, it is important to
note that in the current study, the Cronbach’s alphas for some
of these measures were in the low to moderate range (self-
criticism - 0.57; dependency - 0.68). While the internal con-
sistency found for self-criticism and dependency is consistent
with past use of this instrument (e.g., Abela et al. 2007), it
may, unfortunately, influence the reliability of our findings.
Relative to the Adolescent Cognitive Style Questionnaire, the
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self-criticism subscale within the Children’s Depressive
Experiences Questionnaire contains fewer items, which may
account, in part, for its modest internal consistency. Last, data
was collected from a sample of adolescents from a middle-
income area within an urban community. Adolescent partici-
pants were not directly questioned regarding information
about their socioeconomic status as it is not clear that adoles-
cents can accurately provide such information. Additionally,
while all students were invited to participate, reasons for non-
participation were not assessed. Importantly, both issues may
have an unintended impact on the generalizability of our
findings.

Clinical Implications

The current results suggest that in comparison to depressogenic
attributional styles and dependency, self-criticism plays a par-
ticularly pernicious role in potentiating interpersonal stress and
increasing risk for depression. Although self-criticism is often
targeted in the context of cognitive behavioral therapy, these
findings suggest that greater attention may be warranted; espe-
cially in determining how self-criticism shapes an adolescent’s
interpersonal experience.
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