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Abstract

Objective: Adolescence is a vulnerable period for the development of depressive disorders.
Recent research has demonstrated the importance of distress tolerance in the onset and
maintenance of depression during adulthood; however, little is known about its role in predicting
depressive symptoms among adolescents. The current study examines the effect of distress
tolerance and co-occurring negative life events on the developmental trajectory of depressive
symptoms from middle to late adolescence.

Method: Our sample included 117 adolescent boys and girls (44.4% female; 54.6% White).
Participants were, on average, 16 years old at baseline (SD = 0.90), and completed self-report
inventories of negative life events and depressive symptoms; distress tolerance was assessed using
a behavioral measure.

Results: Utilizing a latent growth curve approach, we found a significant interaction between
distress tolerance and negative life events in predicting increases in depressive symptoms over
time. Follow-up analyses suggest that negative life events were associated with greater increases in
depressive symptoms over time for adolescents with lower levels of distress tolerance only.

Conclusion: The study highlights the moderating role of distress intolerance in the relation
between negative life events and depressive symptoms, and underscores the importance of
targeting distress tolerance for treating depression among youth.
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Depression is one of the most common psychiatric disorders in the United States with an
estimated lifetime prevalence of 17% (Sadock & Sadock, 2007). Adolescence marks a
period of particularly increased risk for depression. Indeed, a review of estimates of
incidence of major depression before the age of 18 suggests rates range between 0.2% and
17% (Costello, Mustillo, Keller & Angold, 2004). Longitudinal research suggests that rates
of depressive disorders are relatively low during childhood but rise sharply across
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adolescence (Avenevoli, Swendsen, He, Burstein, & Merikangas, 2015; Kessler et al., 2005).
Moreover, studies have demonstrated links between early onset of symptoms in adolescence
and recurrent episodes of depression in adulthood (Burcusa & lacono, 2007; Spijker et al.,
2002).

Diathesis-stress models of depression

Many of the leading theories of the development and maintenance of depression suggest that
the disorder stems from the interaction between environmental stressors and pre-existing
vulnerabilities, commonly known as diathesis-stress models (Padilla Paredes & Calvete
Zumalde, 2015; Woody, Burkhouse, Birk, & Gibb, 2015). While the role of negative life
events has been consistently linked to the onset of depressive disorders (Hankin, 2006;
Hankin, Mermelstein & Roesch, 2007), a number of possible diatheses have been proposed
to explain the emergence of depressive symptoms (Lakdawalla, Hankin, & Mermelstein,
2007). Distress tolerance (DT) has recently received considerable attention as a specific
vulnerability factor underlying the development and maintenance of depression (Leyro,
Zvolensky, & Bernstein, 2010). DT is defined as the ability to experience and endure
negative emotional states (Simons & Gaher, 2005). Individuals with low DT evidence an
inability to persist in goal-directed behavior in the face of distressing feelings (Leyro et al.,
2010). DT is believed to develop across childhood and become stable during early
adolescence (Cummings et al., 2013).

Consistent with negative reinforcement models of the development of mental health
disorders, distress intolerant individuals are likely to engage in escape or avoidance
behaviors when faced with emotional discomfort. In the absence of more adaptive coping
skills, people low in DT may fail to learn effective ways to habituate to distress and may
engage in maladaptive behaviors meant to avoid further negative feelings. Indeed, DT has
been linked to a variety of psychopathologies and risky behaviors, including substance use,
gambling, and suicidal behavior) in adult (Anestis, Knorr, Tull, Lavender, & Gratz, 2013;
Brown, Lejuez, Kahler, Strong, & Zvolensky, 2005; Buckner, Keough, & Schmidt, 2007;
Daughters, Lejuez, Kahler, Strong & Brown, 2005) and adolescent samples (Cohen,
Danielson, Adams, & Ruggiero, 2016; Juarascio, Felton, Borges, Manasse, Murray, &
Lejuez, 2016). Moreover, recent evidence demonstrates its significant association with
depressive symptoms (see Leyro et al., 2010 for review). It may be that the relation between
initial levels of negative affect and the onset of depressive symptoms is exacerbated by low
levels of DT (see Hankin & Abramson, 2001). In line with this model, several studies have
shown cross-sectional correlations between low DT and depressive symptoms in both adult
and adolescent clinical (Anestis, Gratz, Bagge, & Tull, 2012; Ellis, Fischer, & Beevers,
2010; Gorka, Ali, & Daughters, 2012; Nock & Mendes, 2008; Williams, Thompson, &
Andrews, 2013) and non-clinical samples (Daughters et al., 2009; Peterson, Davis-Becker, &
Fischer, 2014). However, other studies have failed to find a prospective relation between DT
and depressive symptoms among adolescent populations (e.g. Cummings et al., 2013),
suggesting a more complicated pattern of relations between DT and consequent emotional
distress (e.g. McHugh et al., 2011), specifically during this developmental period.
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One explanation for the noted inconsistencies in these findings may be the critical role that
negative life events plays in the relation between DT and depressive symptomology.
Individuals low in DT may be less able to tolerate difficult sensations and emotional states
associated with potentially stressful experiences (Bardeen, Fergus, & Orcutt, 2017; Felton et
al., 2017) and DT may, in turn, exacerbate existing vulnerabilities to psychopathology in the
face of negative events. Indeed, a number of studies have implicated the interaction between
DT and negative life events in predicting a variety of maladaptive behaviors and negative
emotions, including obsessions (Macatee, Capron, Schmidt, & Cougle, 2013), hoarding
tendencies (Shaw & Timpano, 2016), cigarette craving (\Volz et al., 2014), and anger
(Hawkins, Macatee, Guthrie, & Cougle, 2013) in adult populations. Only one study, to our
knowledge, has examined the interaction between DT and negative life events in the
prediction of depression. The authors found that endorsing a greater number of life events
moderated the relation between DT and depression in a cross-sectional study of HIV-positive
adults (O’Cleirigh, Ironson, & Smits, 2007). However the prospective relations between
negative life events and DT in predicting depressive symptoms among adolescents has,
notably, not yet been examined.

Measurement concerns in conceptualizing DT

The manner in which DT is assessed is of particular concern for studies testing models of
the emergence of depression. Importantly, self-report and behavioral indicators of DT may
be capturing conceptually distinct constructs that may evidence different patterns of relations
with outcome variables (Ameral, Palm Reed, Cameron, & Armstrong, 2014; Leyro et al.,
2010). Self-report measures of DT ask youth to disclose what they think, feel, and do when
distressed. This level of metacognition may be difficult for adolescents, resulting in
potentially unreliable or invalid responses. Behavioral tasks, on the other hand, may more
accurately gauge an adolescent’s ability to persist in the face of distress. Measures such as
the Behavioral Indicator of Resiliency to Distress (BIRD; Lejuez, Daughters, Danielson &
Ruggiero, 2006) assess actual attempts to escape from distressing situations, and avoidance
behavior during the task is unrelated to performance or skill in completing the task
(Daughters et al., 2009; Felton et al., 2017). Given the importance of understanding
behavioral tendencies to persist or not in the face of negative life events, behavioral tools for
assessing DT may be particularly useful in understanding these relations.

Current study

Despite emerging evidence of the relation between DT, negative life events, and depressive
symptoms, there is a need to extend current research by examining the utility of this
diathesis-stress model in explaining the emergence of depression across adolescence.
Understanding the interaction between specific vulnerabilities and environmentally-based
stressors has the potential to inform our understanding of how depressive symptoms develop
over time. Thus, the current study examines the interaction between DT (measured using a
behavioral task) and negative life events and their prediction of depressive symptoms across
a three-year period from middle to late adolescence. We hypothesized that rates of
depressive symptoms would increase over this period of time, and that DT would
significantly interact with negative life events to predict changes in depressive symptoms
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over time. Specifically, we theorized that low DT would predict a steeper increase in
depressive symptoms over time, and that the presence of negative life events would further
exacerbate the relation between DT and depressive symptoms during this critical
developmental period of adolescence.

Participants and Procedures

Measures

Participants for this study were recruited from a large metropolitan area as part of an
ongoing larger, nine-year longitudinal study investigating the predictors of risk-taking
behavior in adolescents (although the ninth year was not collected in time for inclusion in
the current study). Recruitment took place through media outreach and through fliers at
schools, community centers, libraries, and Boys and Girls clubs. Families who were
interested were screened for inclusion criteria, including their ability to participate in annual
assessments and for their English proficiency. Participants and their parents came into the
lab to complete all measures and tasks on an annual basis. Youth received up to $40 for each
wave that they took part in.

Because key study measures were not introduced until the sixth year of the data collection,
the current study uses data from waves 6 through 8 (relabeled waves 1 through 3, below, for
clarity). Of the original sample of 277 adolescents who took part in the initial data
collection, the current study includes data from 117 youth (44.4% female) who were still
participating at the sixth wave. Adolescents at this wave ranged in age from 14 to 17 (Myge =
16.10, SD,ge = 0.90) with 54.6% identifying as White, 40.2% identifying as Black, and
5.2% identifying as “other race/ethnicity.” Race/ethnicity was reflective of the urban
environment from which the sample was drawn. Mothers’ reported annual family income
which ranged from $0 to $375,000 (Mincome = $106,620, SDincome = $70,079), and was
grouped into four categories. (1) $0 - $46,999; (2) $47,000 - $99,999; (3) $100,000 -
$149,999; and (4) $150,000+. All youth who participated at any wave of the study were
recruited to return at each annual point, resulting in an n = 87 at the second wave and n = 88
at the third wave.

Depressive Symptoms.—Depressive symptoms were assessed annually at waves 1-3.
We used the major depression subscale (consisting of 10 items) from the Revised Children’s
Anxiety and Depression Scale (RCADS; Chorpita, Yim, Moffitt, Umemoto, & Francis,
2000), which is a youth self-report measure of anxiety and depression symptoms.
Participants were asked to rate how often each item applies to them on a 4-point Likert scale,
where 0 = never, 1 = sometimes, 2 = often, and 3 = always. Sample items include: “I feel sad
or empty,” and “Nothing is much fun anymore.” The total score was computed by adding the
scores for each individual item. Higher scores indicate greater levels of depression. The
RCADS has demonstrated good factor structure, reliability, and validity in school-based and
clinical samples (Chorpita et al., 2000; Chorpita, Moffitt, & Gray, 2005). The coefficient
alphas for the depression subscale in our study were .83, .82, and .87 for waves 1 -3,
respectively.
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Negative Life Events.—Negative life events were measured at wave 1. We used a
modified version of the Coddington’s Life Events Questionnaire (LEQ; Coddington, 1972),
which is a 72-item measure that assesses the experience of different life events. Adaptations
of the scale are widely used to measure negative events associated with the onset of
pathology (Bailey & Garralda, 1990; Coddington, 1972; Garrison, Kannel, Stokes, &
Castelli, 1987). Participants indicated whether or not each number of life events happened to
them, including having a new adult move into the home or being suspended from school. For
the present study, we selected 35 items that are most pertinent to adolescents in an urban
setting (items eliminated from the current study that were deemed less applicable for the
sample included “getting married” and “becoming a member of a church”). Items were then
summed to create an index of experienced negative life events.

Distress Tolerance.—The Behavioral Indicator of Resiliency to Distress (BIRD: Lejuez,
et al., 2006), a computerized behavioral task, was used to measure distress tolerance at wave
1. During the task, ten numbered boxes are presented on the computer screen. Participants
are asked to click a green dot that appears on top of a numbered box before it moves to
another box. If the participant is able to click on the green dot before it moves away, a
cartoon bird flies out of its cage and makes a pleasant chirping sound and the participant
earns a point that can be cashed in for prizes. However, if the participant is unable to click
the green dot before it moves, or if the participant clicks an incorrect numbered box, the bird
stays in its cage and makes a loud, unpleasant noise and no points are earned.

The BIRD has three levels, each of which is more difficult than the previous one. The first
level lasts for 3 minutes, and begins with a 5-second latency in between dot presentations
and increases or decreases based on the youth’s performance. If the participant correctly hits
the box, the latency is reduced by 0.5 seconds, whereas the latency is increased by 0.5
seconds for each incorrect answer or non-response. Based on the adolescent’s performance
on this level, an average latency is calculated to index the skill level of each participant. The
second level is more difficult; it lasts for a total of 5 minutes wherein the first four minutes
are played using the average latency from the previous level, and then the latency is reduced
in half for the last one minute, making the task very difficult to accurately complete (this
stage is knows as the challenge latency). After a brief period of rest, the third and final level
consists of the challenge latency for up to 5 minutes. Participants are informed in advance
that they have the option to quit at anytime during this level, but their final reward will
depend upon their total points at the time at which they quit the game. Participants are also
told about the different rewards they could win (e.g. games, sporting goods, etc.), but
information on the number of points required for these specific rewards is not given. Distress
tolerance was calculated as the number of seconds the participants persisted in the task in the
final (challenge) level, with a maximum of 300 seconds for those who did not quit the task.
Scores on the first two levels were recorded to control for the effects of skill on persistence
(Daughters, et. al, 2009).

The BIRD has sound psychometric qualities, with support for test re-test reliability
(Cummings et al., 2013) and concurrent validity (Daughters et al., 2009). Specifically,
previous studies have utilized a self-report affect schedule (the Positive and Negative Affect
Schedule — Children; Laurent et al., 1999) to examine changes in pre- to post-task negative
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affect, finding significant increases in negative affect over the course of the trial (e.g.
Daughters et al., 2009; MacPherson et al., 2010). Moreover, changes in affect have been
found to be unrelated to success on the task, suggesting that the BIRD elicits distress above
and beyond performance concerns (Amstadter et al., 2012; Cummings et al., 2013;
Daughters et al., 2009; MacPherson et al., 2010). Further, youth who quit the task did not
differ in the amount of self-reported distress on self-report affect measures as compared to
youth who did not quit the task (Daughters et al., 2009; Danielson, Ruggiero, Daughters, &
Lejuez, 2010; MacPherson et al., 2010). This indicates that the BIRD does not simply
measure success on the task, or distress in response to the task, but the ability to tolerate
distress in general. The task has also demonstrated good construct validity and external
validity, and performance on the BIRD was related to internalizing and externalizing
symptoms (Cummings et al., 2013; MacPherson et al., 2010).

Data Analytic Plan

Latent growth modeling (LGM) is a special case of structural equation modeling whereby
multiple waves of data are used to estimate initial levels and change over time. In the current
study, we derived a latent intercept and slope for depressive symptoms over the course of
three waves. Means and variances for baseline (initial levels) and slope (trajectory) factors
are estimated using all available data points. Thus, even though some participants dropped
out of the study from the first to the second wave (and from the second to third wave), their
data were still used to estimate the latent factors, allowing for increased power to detect
growth trajectories. Significant intercept and slope estimates indicate that the latent
depressive symptoms trajectory is both statistically different from zero at baseline (intercept)
and changes significantly over time (slope). Significant variances in these estimates indicate
individual differences around these factors and supports the inclusion of predictors of these
differences. Utilizing established power curves (e.g. Muthén & Curran, 1997; Zhang &
Wang, 2009), we estimate a sample size of approximately 120 individuals has sufficient
power (est. = 0.80) to detect a medium effect size.

Model fit was determined by examining four indices, including: the XZ statistic, the
Comparative Fit Index (CFI; Bentler, 1990), Tucker-Lewis Index (TLI; Tucker & Lewis,
1973), and the Root Mean Square Error of Approximation (RMSEA; Steiger, 1990).
Nonsignificant XZ values indicate good fit; however, the XZ can be influenced by large
sample size and is thus not always a reliable indicator of good fit. CFl and TLI values
greater than .90 and RMSEA values less than .08 suggest acceptable fit of the model to the
data (Schweizer, 2010). All analyses were completed using Mp/us 6.0 (Muthén & Muthén,
2010), which utilizes full information maximum likelihood (ML) estimation methods to
handle missing data, providing less biased parameter estimates than procedures such as
listwise or pairwise deletion under the missing at random assumption (Little & Rubin,
1989). Thus, we were able to conduct all analyses on the full sample.

We first estimated an unconditional model to determine the trajectory of depression
symptoms over time. In order to fit the unconditional model, regression weights from the
latent intercept factor to each manifest measure of depressive symptoms (at waves 1 through
3) were constrained to be 1.0. Paths from the latent slope factor to the manifest measures
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dictate the shape of change in depressive symptoms over time. First, the paths from the
latent slope factor to the repeated measures of the manifest variable were set to 1.0, 2.0 and
3.0, respectively, to represent linear change over time. Next, we constrained the residuals to
be equal across repeated measures (i.e. fomoscedasticity) and compared this more
parsimonious model to one in which the errors were freely estimated, using the change in XZ
statistic and accompanying degrees of freedom to determine which is the more parsimonious
model. If this constrained model did not result in a significant perturbation of fit, it was
retained throughout the rest of the analyses.

We then estimated a conditional model in which we added our covariates (age, sex, race/
ethnicity, and family income) and main effects (DT and negative life events). Exogenous
variables were entered as predictors of the latent intercept and slope factors, and the fit of
this new model was examined. In line with model-building procedures, non-significant
covariates were then removed to create a more parsimonious model. Finally, we added the
interaction term between DT and negative life events as a predictor in the model and
examined its effect on the latent intercept and slope (see Figure 1).

Preliminary Analyses

First, we examined patterns of missing data. Little’s MCAR analyses supported the
assumption that data were missing completely at random: x 2 (88) = 70.50, p = 0.914. We
then examined correlations between baseline variables and participation in future waves of
data. We found no significant relations (ps > .39), with the exception of a small correlation (r
=.15) between sex and participation at the final wave, indicating that boys were more likely
to participate at wave 3 than girls. Data were also examined for univariate and multivariate
normality and all variables were found to be within acceptable ranges for skew and kurtosis
(= 3.0). Utilizing RCADS clinical cut-offs recommended by Chorpita, Moffitt, & Gray
(2005), we found that 4%, 4%, and 3% of the sample met criteria for clinically significant
levels of depressive symptoms at waves 1 through 3, respectively. Means and standard
deviations as well as correlations between variables are reported in Table 1. Of note, girls
reported higher levels of depressive symptoms at waves 1 and 3, while children with higher
distress tolerance evidenced lower levels of depressive symptoms at wave 2. Children who
reported more negative life events at baseline also reported higher levels of depressive
symptoms at all waves.

Unconditional Latent Growth Curve

Next, we examined a univariate latent growth curve of depressive symptoms over time in
which we included fixed paths for a linear slope. The unconditional model fit the data well:
Xz(dle) =0.16, p=0.69; CFI = 1.00; TLI = 1.00; RMSEA = 0.00 (90% CI = 0.00 — 0.14).
We then constrained the residuals of each manifest term to be homoscedastic. This constraint
resulted in a non-significant change in model fit (A y?=6.5, Adf = 2) and thus was retained.
Examination of the means of the intercept (M= 6.05, SE =0.29, p< .001) and slope (M=
0.21, SE =0.17, p=.240) suggest that baseline levels of depressive symptoms are
significantly different from zero, but that depressive symptoms do not significantly change
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over time, on average. The variances of the intercept (Var. = 11.05, SE =1.84, p<.001) and
the slope (Var. = 1.87, SE =0.69, p=.007) were both significant, indicating individual
differences around these parameters. The intercept and slope, however, were not
significantly correlated with one another (r=-.17).

Conditional Latent Growth Curve

Using a model building approach, we next added our control variables (sex, race/ethnicity,
family income and age at baseline) as well as our main effects (negative life events and
distress tolerance at baseline) as predictors of the latent intercept and slope. This model
provided an adequate fit to the data: Xz(df:_z7) =33.25, p=0.011; CFI = 0.88; TLI = 0.85;
RMSEA = 0.09 (90% CI = 0.04 — 0.14). Of the included covariates, only sex was a
significant predictor of baseline levels (std. est. = -.23, p=.032). We removed the non-
significant covariates and re-ran the model, resulting in significantly improved model fit:
/‘t/z(df:g) =7.77, p=0.456; CFl = 1.00; TLI = 1.00; RMSEA = 0.00 (90% CI = 0.00 - 0.10).
Results from this model suggest that negative life events (std. est. = .24, p=.027) and sex
(std. est. = -.23, p=.021) predicted depressive symptoms at baseline, suggesting that girls
and youth who report experiencing more negative life events evidenced significantly greater
baseline levels of depressive symptoms. None of the predictors were significantly associated
with change in depressive symptoms over time.

Finally, we added an interaction term between negative life events and distress tolerance to
the model. Again, the model fit the data well: Xz(df:7) =497, p=0.663; CFl =1.00; TLI =
1.00; RMSEA = 0.00 (90% CI =0.00 — 0.09). The interaction term significantly predicted
the slope (std. est. = -1.21, p=.011) only. In order to better understand the nature of this
relation, we ran another model in which we utilized a multigroup approach, including a
group of youth with high DT (classified as scoring +1 SD from the mean on the BIRD) and
a group of youth with low DT (classified as scoring =1 SD from the mean on the BIRD). We
then examined the effect of negative life events on the slope of depressive symptoms,
controlling for sex, in both groups. This model also fit the data well: ;(Z(df:ﬂ) =11.67,p=
0.389; CFI = .99; TLI = .98; RMSEA =0.04 (90% CI = 0.00 — 0.17). Negative life events
were a significant predictor of the intercept for the low distress tolerance group only (std.
est. = .51, p=.028) but not the high distress tolerance group (std. est. = .03, p=.910). In
other words, negative life events is associated with greater increases in depressive symptoms
over time for distress intolerant adolescents only (see Figure 2).

Discussion

Diathesis-stress models of the development of depression are well-established in the
literature, yet less is known about which specific vulnerabilities are associated with increases
in depressive symptoms during adolescence. Identifying these vulnerability factors
constitutes an important research agenda given that not all youth who experience negative
life events proceed to develop depression. Therefore, the primary aim of the current
investigation was to examine whether distress tolerance, an individual difference factor that
refers to one’s ability to persist in goal-directed behavior in the face of aversive emotionality,
moderated the association between negative life events at baseline and adolescent depressive
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symptoms over time. The findings were consistent with a diathesis-stress model, such that
negative life events at wave 1 were associated with increases in depressive symptoms among
adolescents with low levels of DT, but not for adolescents with high levels of DT.

Our results expand the research literature on adolescent depressive symptomatology in
several key ways. Specifically, a substantial number of investigations have focused solely on
the independent relation between negative life events and depressive symptoms, and a
growing yet limited line of research has examined the relation between DT and depressive
symptoms primarily within adult populations (Abrantes et al., 2008; Harrington, 2006).
However, our results reveal the importance of the interaction between baseline negative life
events and DT, and indicate that when viewed independently, baseline negative life events
and DT may be insufficient indicators of emotional well-being. This finding helps to
elucidate why there are notable inconsistencies in the existing literature examining the
relation between DT and depressive symptoms (e.g. Anestis et al. 2012; Cummings et al.,
2013). In fact, correlational studies may tell an incomplete story; in the current research, DT
at wave 1 was only associated with depressive symptoms at the second assessment wave,
and negative life events at wave 1 was related to depressive symptoms across the three
assessment waves, which may have led to the erroneous conclusion that depression and DT
were unrelated. Therefore, future research may benefit from also using longitudinal
approaches and examining the interplay between the effects of DT and negative life events
as vulnerability factors for depressive disorders.

Our results with an adolescent sample, coupled with prior research showing that self-
reported distress tolerance moderates the association between number of negative life events
and depressive symptoms among HIV-positive patients (O’Cleirigh et al., 2007), may be
taken as preliminary evidence that the joint contribution and interplay of these two variables
may hold across various populations and age groups. Future work is warranted to examine
the extent to which our results can be generalized to clinical and other non-clinical samples.

This research has several important clinical implications. Those who experience negative life
events and who are low in DT may be a particularly important target for clinical
interventions and prevention efforts for depression. As such, mental health prevention and
intervention efforts should focus on promoting healthy levels of distress tolerance, especially
because without intervention, distress tolerance shows relative stability over time
(Cummings et al., 2013). Our finding that low DT exacerbates negative life events and
impacts depressive symptoms is not entirely surprising. Indeed, individuals with low distress
tolerance try to avoid distressing situations and emotions (McHugh & Otto, 2011; Leyro et
al., 2010), which can lead to maladaptive coping strategies, which in turn may further
increase the propensity to experience depression (Campbell-Sills & Barlow, 2007; Gross &
Munoz, 1995). Therefore, interventions that focus on increasing exposure to and acceptance
of emotional experiences, such as Acceptance and Commitment Therapy (Hayes & Lillis,
2014) and Dialectical Behavior Therapy (Linehan, 1993), may help buffer individuals who
experience negative life events by increasing their perception that their emotions are
bearable, acceptable, and temporary. Individual-level intervention and prevention efforts
may also benefit from approaches that offer specific strategies for coping with negative life
events and which support development of effective emotion regulation strategies (e.g.,
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Cognitive Behavioral Therapy and Dialectical Behavior Therapy; Linehan, 1993). The
current study also suggests that when assessing risk for depressive symptoms clinically, it is
important to also assess the impact of negative life events for clients with low distress
tolerance.

Limitations and future directions

The current study must be interpreted in light of its limitations. First, the generalizability of
the results is limited given that adolescents were recruited via local newspapers and letters to
parents which limits the representativeness of the sample. Indeed, this sampling strategy
resulted in recruiting a sample with low levels of clinically-significant depression. Moreover,
our sample size did not allow for sufficient power to examine sex and race/ethnicity effects
more fully. Future research should attempt to explore and clarify the effects of demographic
factors and a broader range of symptom severity on these relations. Second, we assessed
symptoms of major depression but did not assess for actual clinical diagnoses of depression
(e.g., Major Depressive Disorder) or functional impairment, which limits our ability to make
inferences regarding relations between these constructs and treatment implications for this
population. Although research suggests similar correlations between (a) symptoms and
dimensional depression and (b) symptoms and depressive disorders (Georgiades,
Lewinsohn, Monroe, & Seeley, 2006; Kessler, Zhao, Blazer, & Swartz, 1997), future
research will benefit from assessing how negative life events interact with distress tolerance
to predict clinical depression. It is also not clear whether the interaction between distress
tolerance and stressful life events is specific to depressive symptoms. Although not
presented as part of the current study, we conducted exploratory analyses following the
request of one of the reviewers of the present manuscript. The results were similar to those
of the current investigation: the interaction between distress tolerance and stressful life
events was predictive of a broader range of internalizing symptoms, including those related
to anxiety. Therefore, an important research avenue is to ascertain the applicability of this
interaction to other clinical disorders and/or symptoms. Third, the study was limited to only
one behavioral task for assessing distress tolerance. Despite the noted advantages to using
behavioral tasks with adolescents, pairing this task with a self-report scale may more
effectively tap into both the perceived and real-time experience of DT for youth. Fourth, due
to changes in assessment protocols over the course of the study, we were only able to
include three waves of data. Future research should examine the longitudinal trajectories of
negative life events and distress tolerance from a developmental perspective beginning in
early childhood and across adolescence. Finally, future research would benefit from
expanding on the current measure of negative life events in several ways. For instance, future
research should consider specific types of stressful experiences (such as independent vs.
dependent or interpersonal vs. achievement-oriented negative life events) and their
differential role in moderating the relation between distress tolerance and depressive
symptoms. Additionally, given that distress intolerant individuals may be more likely to
perceive a greater number of events as stressful and may, consequently, identify more
negative life events than their distress tolerant peers, future research should utilize different
measurement approaches (such as interview techniques) to address these concerns. Finally,
including measures of negative life events and distress tolerance at each wave would allow
for us to understand more nuanced changes in their relations over time.
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Notwithstanding these limitations, the study has several strengths. To our knowledge, this is
one of the few studies to examine the interaction between negative life events and DT in
predicting depressive symptoms, and is the first to do so in a sample of adolescents. Our
study also utilized a behavioral assessment of DT which largely removes limitations that are
more characteristic of self-report assessments, including retrospective bias, subjectivity, and
social desirability. Finally, these findings highlight the importance of assessing the joint
contribution of DT and negative life events in both clinical and research settings, and this
work underscores the potential benefit of targeting distress intolerance in the context of
depression prevention efforts.
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Final latent growth curve model with standardized (and unstandardized) estimates.
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Figure2.
Graph of the linear trajectories of +/— 1 SD of mean distress tolerance and negative life

events on depressive symptoms over time.

DT = Distress Tolerance (as measured by the Behavioral Indicator of Resilience to Distress
at Wave 1); NLE = Negative Life Events (as measured by the Children’s Life Events
Questionnaire at Wave 1).
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Table 1.

Summary of Intercorrelations, Means and Standard Deviations on key study variables

1 2 3 4 5 6 7 8
1. Sex (male) -
2. Age 23" -
3. Ethnicity (white) -.03 .05 -
4. BIRD Wave 1 .03 .10 -.06 -
5. CLEQ Wave 1 -10  -07  ,3* -16 -
6. RCADS:MDDWavel _,o* -08 .06 =-16  53* -
7. RCADS:MDDWave2 -13 -09 .03 -15  _gg** ge** -
8. RCADS:MDDWave3 -11 .03 .01 -16  g7**  4g** g ** -
M .56 16.10 .51 209.45 13.90 6.25 5.95 6.38
SD .50 .90 .50 108.14 6.05 4.09 4.19 4.83

Page 17

Note. BIRD = Behavioral Indicator of Resilience to Distress; CLEQ = Children’s Life Events Questionnaire; RCADS: MDD = Revised Children’s

Anxiety and Depression Scale: Major Depressive Disorder Subscale.

*
p<.05

Aok

p<.0l.
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