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Abstract

Objective—Psychopathology is posited to be transdiagnostically linked to chronic stress. Yet
efforts to understand the specificity and directionality of these links have been sparse, and the
ubiquitous comorbidity of psychopathology has made the seemingly non-specific links between
psychological disorders and chronic stress difficult to interpret. The current study used a latent
dimensional bifactor model of psychopathology to account for comorbidity and a multi-wave
prospective design to disentangle temporal associations between psychopathology and chronic
stress longitudinally during the critical adolescent period for psychopathology risk and stress
reactivity.

Method—A community sample of 567 youth (55.5% female, age M=11.8 at baseline, M=15.1 at
end of study) were followed prospectively for three years, with chronic stress assessed with the
Youth Life Stress Interview and psychopathology symptoms assessed via both self and parent
report.

Results—Exposure to chronic stress predicted what is common across forms of psychopathology
(the p factor), which in turn predicted generation of chronic stress over time. After accounting for
comorbidity via the p factor, externalizing behaviors also had specific transactional links to
chronic stress, whereas links between internalizing psychopathology and chronic stress were
completely accounted for by common psychopathology.

Correspondence concerning this article should be addressed to Hannah R. Snyder, Department of Psychology, Brandeis University,
Waltham, MA 02453. hrsnyder@brandeis.edu.
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Conclusions—The results provide the first direct evidence that chronic stress is
transdiagnostically and reciprocally linked to psychopathology, during a critical youth period for
psychopathology onset and stress reactivity.
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Chronic stress, defined as challenging or threatening conditions, is associated with
depression (e.g., Hankin et al., 2015; Rudolph et al., 2000; Vrshek-Schallhorn et al., 2015),
anxiety (Allen, Rapee, & Sandberg, 2008; Grover, Ginsburg, & lalongo, 2005), and broad
internalizing (Zandstra et al., 2015) and externalizing problems (Conway, Hammen, &
Brennan, 2015; Rudolph et al., 2000; Zandstra et al., 2015). Moreover, youth with
depression and anxiety engage in behaviors and select environments that lead to chronic
stress (Hammen, Hazel, Brennan, & Najman, 2012; Uliaszek et al., 2012). These
associations suggest that chronic stress may confer risk for, and be generated by, broad,
common psychopathology rather than individual disorders. Unfortunately, evidence testing
this hypothesis is limited because the majority of studies investigate stress with particular
disorders (e.g., depression) but do not attend to known comorbidity among disorders. Thus,
it is unknown whether chronic stress is a risk factor for, and/or is generated by common
psychopathology or what is specific to internalizing and/or externalizing problems. Research
is lacking that examines chronic stress in relation to latent dimensional models of
psychopathology that properly account for co-occurrence of emotional and behavioral
problems in youth.

A powerful approach to address these issues is through bifactor models that account for this
co-occurrence by including a common psychopathology factor (i.e., the p factor; Caspi et al.,
2014) as well as specific internalizing and externalizing factors. This structure has replicated
in multiple youth samples (e.g., Castellanos-Ryan et al., 2016; Martel et al., 2017; Neumann
et al., 2016; Snyder, Young, & Hankin, 2017; Tackett et al., 2013; Waldman, Poore, van
Hulle, Rathouz, & Lahey, 2016). Converging evidence demonstrates the p factor is
moderately heritable (Neumann et al., 2016; Waldman et al., 2016), has strong distress-
related psychopathology loadings (Waldman et al., 2016) and is associated with negative
emotionality (Castellanos-Ryan et al., 2016; Tackett et al., 2013) and poor executive
function (Castellanos-Ryan et al., 2016; Huang-Pollock, Shapiro, Galloway-Long, &
Weigard, 2016; Martel et al., 2017). Thus, one way to conceptualize the p factor is as shared
(partially genetic) liability for psychopathology, characterized by transdiagnostic distress,
potentially through the endophenotype of poorly-regulated emotion and cognition (e.g.,
Beauchaine & Zisner, 2017).

Yet, evidence on the extent to which stress relates to latent psychopathology factors is
limited. Only one study has examined links between stress and the p factor, finding that
childhood maltreatment predicted higher adult common psychopathology, fully accounting
for associations with internalizing and externalizing (Caspi et al., 2014). A few studies tested
links between stress and internalizing and/or externalizing factors without modeling a
common factor. Only one included chronic stress, finding concurrent correlations with both
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internalizing and externalizing in adolescents (Conway, Hammen, & Brennan, 2012).
Results with other stress types are mixed, finding that childhood maltreatment and major
episodic stressors predict both internalizing and externalizing factors (Keyes et al., 2012) or
externalizing only (Doyle, Murphy, & Shevlin, 2016; Jackson, Gabrielli, Fleming, Tunno, &
Makanui, 2014). In the only study testing stress generation with latent factors, adolescent
internalizing and externalizing predicted episodic stress, but in different domains
(interpersonal for internalizing and non-interpersonal for externalizing; Conway et al.,
2012). Importantly, it cannot be assumed that chronic stress and the other types of stress
studied to date have the same relations with psychopathology, as they are conceptually
distinct and differ in severity, type, timing and duration (e.g., Hammen, 2015; Hankin et al.,
2016).

These extant studies leave unanswered questions about stress exposure and generation
processes for latent dimensional models of psychopathology. First, links with stress could be
driven either by the specific internalizing or externalizing factors or un-modeled common
psychopathology. Second, previous research focused on individual disorders with failure to
account for comorbidity, lack of longitudinal follow-up, and lack of research on chronic
stress. Thus, it is unknown whether chronic stress is a risk factor for, and/or is generated by:
(1) common psychopathology (p factor), (2) what is specific to internalizing and/or
externalizing, or (3) both. The current study addressed these issues by testing prospective
associations (over three years) between chronic stress and common psychopathology and
internalizing- and externalizing-specific factors. We did so in a community sample of youth,
from late childhood thorough adolescence—a critical developmental period of modal
psychopathology onset (Merikangas et al., 2010) and heightened stress experience (Grant et
al., 2014). We also tested the specificity of links to age, gender, and stress domains.

We hypothesized that chronic stress would be bidirectionally associated with the p factor,
(i.e., stress exposure and generation). Given previous mixed findings, exploratory analyses
examined whether chronic stress may have additional associations with internalizing- and
externalizing-specific factors. We examined whether chronic stress, assessed earlier in time,
predicted individual differences in latent psychopathology levels. For the stress generation
direction, we tested whether psychopathology factors predicted chronic stress over time,
controlling for earlier stress.

Participants

Community youth and a parent were recruited from the third, sixth and ninth grades of
public schools in the Denver and central New Jersey metro areas (for additional details see
Hankin et al., 2015). Parents reported that both the parent and child were fluent in English,
children did not have autism spectrum or psychotic disorders, and had 1Q>70. The sample
was similar to US ethnic/racial demographics (Table 1). The current analyses used data from
the three laboratory visits: baseline (T1), 18-month (T2), and 36-month (T3). A total of 567
youth-parent pairs completed psychopathology measures at T2. Of these, 544 youth
completed chronic stress interviews at T1 and thus were included in stress exposure
analyses; 489 youth completed chronic stress interviews at T3 and were included in stress
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generation analyses. On average, participants were 11.79 years old at T1 (SD=2.39,
range=7-16), 13.58 at T2 (SD=2.37, range=9-17) and 15.07 at T3 (SD= 2.36, range=10-
19). All procedures were approved by the University of Denver and Rutgers University
Institutional Review Boards. Parents provided informed consent and youth provided
informed assent.

Youth Life Stress Interview Chronic Stress (YLSI, Rudolph & Flynn, 2007)—The
YLSI is a reliable, valid, semi-structured contextual stress interview (considered the gold-
standard approach, Hammen, 2015) to assess youths’ chronic stress level in multiple
domains (academic, behavioral, peer, family, romantic, neighborhood and violence). Youth
were interviewed by trained interviewers, who used prompts and follow-up questions to
elicit information on chronic stress in each domain over the previous 18 months.
Interviewers ascertained from youth the duration and quality of the stressful contextual
experiences described. These interview narratives were then presented to a team of 23
coders (with other information, especially psychopathology, about the participants masked),
who came to a consensus on an overall severity score for each domain, from 1 (little/no
stress) to 5 (severe stress), based on manualized objective ratings for each stressor type.

Children’s Depression Inventory (CDI, Kovacs, 1985)—The CDI assesses
depressive symptoms in youth, with good reliability and validity (Klein, Dougherty, &
Olino, 2005).

Manifest Anxiety Scale for Children (MASC, March, Parker, Sullivan, Stallings,
& Conners, 1997)—The MASC assesses anxious symptoms in youth with subscales for:
(1) physical symptoms, (2) harm avoidance, (3) social anxiety, and (4) separation anxiety.
The current study did not use the harm avoidance subscale, given evidence that it assesses
risk-aversion not anxiety (Snyder et al., 2015). The MASC has good reliability and validity
(March et al., 1997).

Child Behavior Checklist/Youth Self Report (CBCL/YSR, Achenbach &
Rescorla, 2001)—We used the Oppositional Defiant (ODD) and Conduct (CD) DSM-
oriented scales, which have good reliability and validity (Achenbach & Rescorla, 2001).

Aggression scale of the Early Adolescent Temperament Questionnaire
Revised (EATQ-R, Ellis & Rothbart, 2001)—This scale assesses hostile reactivity and
aggressive physical and verbal actions in youth, with good reliability (Ellis & Rothbart,
2001) and validity (Snyder et al., 2015).

MTA Swanson, Nolan, and Pelham scale (MTA SNAP-IV)—Parents completed the
NIMH Collaborative Multisite Multimodal Treatment Study of Children with Attention-
Deficit/Hyperactivity Disorder (MTA) version (Swanson et al., 2001). It has inattention and
hyperactivity subscales with good reliability and validity (Bussing et al., 2008).
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Statistical Analysis

Results

Analyses were conducted in Mplus (Muthén & Muthén, 2012) using full information
maximum likelihood estimation to handle missing data. False Discovery Rate (FDR)
correction was applied across analyses testing each hypothesis.

p factor model—This model is identical (same participants, time-point, measures, and
specifications) to the T1 model in a previous article (Snyder et al., 2017). In brief, all
measures were loaded onto the p factor (except MASC separation anxiety, which
significantly loaded only on internalizing) and their specific factor representing unique
variance not accounted for by the p factor associated with internalizing (CDI depression and
MASC physical, social and separation anxiety) or externalizing (CBCL/YSR ODD and CD,
and EATQ-R aggression; SNAP hyperactivity and inattention loaded significantly only on
the p factor; see Snyder et al. (2017) for discussion). The model had good fit (CFI =.97,
TLI=.95, RMSEA=.054, SRMR=.044; Hu & Bentler, 1999), and better fit than one or two
factor models (Snyder et al., 2017).

Structural equation models—For analyses examining stress exposure, T1 stress
predicted T2 psychopathology factors, controlling for age and gender (Figure 1a). We
conducted analyses that investigated associations between total stress and each separate
stress domain, and then an analysis including all domains to determine specificity of effects.
Additional analyses tested for interactions between stress and age and gender in predicting
psychopathology factors. For analyses examining stress generation, T2 psychopathology
factors predicted T3 stress, controlling for age, gender, and T1 stress (Figure 1b). To
determine specificity, these analyses were repeated with residualized stress variables,
removing shared variance with other stress domains. Additional analyses tested for latent
interactions between psychopathology factors and age and gender. Given non-normality of
stress ratings, these models used robust standard error estimation (MLR). For both models,
separate analyses were run for each stress domain, and for age and gender interactions.

See Table 1 for descriptive statistics and Table 2 for manifest correlations. All analyses
control for age and gender.

Stress Exposure (Table 3)

There were both domain-general and domain-specific associations between stress exposure
at T1 and higher levels of common and externalizing-specific psychopathology at T2,
suggesting multiple routs by which chronic stress may maintain or be a risk factor for
psychopathology.

Individual stress domain analyses—Higher T1 total stress was associated with higher
levels of both the p factor and externalizing-specific factor at T2. Stress in every domain was
associated with the p factor. The externalizing-specific factor was predicted by behavioral,
academic, family, romantic, and violence stress. No stress domain significantly predicted the
internalizing-specific factor.
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Multiple stress domains analysis—Academic and peer stress uniquely predicted the p

factor, and behavioral stress uniquely predicted the externalizing-specific factor, controlling

for all other stress domains. No stress domain predicted the internalizing-specific factor with
FDR correction.

Age and gender interactions—Academic ($=.237) and violence (f=.254) stress were
more strongly associated with the p factor in older than younger youth. No other age, nor
any gender interactions were significant with FDR correction.

Stress Generation (Table 4)

Both common and externalizing-specific psychopathology at T1 predicted generation of
higher levels of chronic stress at T3 across multiple stress domains, with little evidence of
domain-specificity.

Raw stress—Higher levels of the p factor at T2 predicted higher levels of T3 total stress,
controlling for T1 stress. The p factor predicted higher levels of academic, behavioral,
family, peer, neighborhood, and romantic, but not violence, stress. The externalizing-specific
factor predicted higher total, behavioral and family stress, controlling for T1 stress. The
internalizing-specific factor did not predict change in any stress domain after FDR
correction.

Residualized stress—The p factor predicted higher levels of the unique component of
academic stress, controlling for T1 residualized academic stress. No other effect was
significant after FDR correction.

Age and gender interactions—No interactions between psychopathology factors and
age or gender significantly predicted T3 stress with FDR correction.

Discussion

The current study used an empirically supported, latent dimensional bifactor model of
psychopathology to account for comorbidity and enable more precise disentangling of
longitudinal associations between chronic stress and psychopathology, during the critical
adolescent period for psychopathology risk and stress reactivity. The present findings with a
longitudinal design suggest that stress predicts, and is predicted by, what is commonly
shared across multiple forms of psychopathology as well as unique externalizing behavior
manifestations. These results, based on recent bifactor models of psychopathology, suggest
new theoretical and clinical implications for stress and psychopathology associations in
youth.

Specifically, this study provides the first direct evidence that chronic stress is
transdiagnostically and reciprocally (stress exposure and generation) linked to common
psychopathology. Previous research showed that childhood maltreatment is associated with
the p factor (Caspi et al., 2014). Our findings extend this work to more typically-experienced
chronic stress in multiple domains and directly demonstrate the role of common
psychopathology in stress generation for the first time. Externalizing also had unique,
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bidirectional links with chronic stress independent from common psychopathology,
demonstrating that previously reported associations were not simply driven by internalizing
comorbidity (Doyle et al., 2016; Jackson et al., 2014; Keyes et al., 2012). Interestingly, there
was no association between chronic stress in any domain and the internalizing specific
dimension, despite scores of studies showing links between stress, depression, and anxiety
(Grant et al., 2014). Importantly, this does not mean that internalizing symptoms are
unrelated to chronic stress (see Table 2 showing manifest CDI and MASC correlations with
stress), but rather that these associations are likely accounted for by common
psychopathology (p factor) rather than relating to specific internalizing variance. Depression
and many anxiety disorders (e.g., generalized anxiety) are distress disorders, and distress
appears to be mostly captured by the p factor (Waldman et al., 2016).

A secondary aim was to investigate domain specificity versus generality of chronic stress
links with latent psychopathology dimensions. Previous research, mainly on episodic but not
chronic stress, has found that multiple stressors can lead to the same psychopathology
outcomes (equifinality), and individual stressor types to multiple psychopathology outcomes
(multifinality; Grant et al., 2014). Here, both the p factor and externalizing-specific factor
were broadly bidirectionally related to chronic stress across domains, consistent with
equifinality and multifinality. However, there was also some domain specificity: controlling
for all other stressors, the p factor was linked to the unique aspects of peer and academic
stress. During adolescence, academic pressures increase and peer relationships become
paramount, potentially causing stress in these domains to be particularly salient and strongly
linked to psychopathology (Hankin et al., 2016). In addition, the externalizing-specific factor
was linked to unique aspects of behavioral stress. Externalizing, oppositional, behaviors
likely directly contribute to behavioral stress (e.g., conflict with teachers). Future research
on specific and general mediating mechanisms may help explain the equifinality/
multifinality and domain-specific associations in the current study.

Lastly, we investigated whether stress-psychopathology links differed by age and gender.
Psychopathology-chronic stress links were not an epiphenomenon of age or gender effects.!
However, total, academic, and violence stress were more strongly associated with later
common psychopathology in older youth. Levels and frequency of chronic stress within
particular contextual domains, and the salience and significance of such stress, may change
with age, shifting relations with psychopathology. For example, poor grades in high school
may have more serious implications (e.g., for college) than elementary school, potentially
making academic stress more psychopathogenic for older adolescents. There may also be
particular developmental windows of enhanced sensitivity to certain stressors, potentially
due to changes in mediating mechanisms (e.g., increased rumination in older youth; Hampel
& Petermann, 2005).

1Gender did not moderate stress-psychopathology links. Previous evidence, primarily with episodic stressful life events and childhood
maltreatment, has found evidence for stronger stress reactivity for girls in predicting internalizing, with more limited evidence for
stronger links between stress and externalizing in boys (for review, Grant et al., 2014). However, it may be that this effect is specific to
acute stressful events, or to specific disorders (e.g., depression) as it did not extend to chronic stress associations with latent
psychopathology factors in the current study.
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It is important to note several limitations which should be addressed by future research.
First, the current study provided initial support for bidirectional links between chronic stress
and latent psychopathology dimensions, consistent with the transactional stress exposure and
generation models supported for episodic stress (Hammen, 2015). In contrast to episodic
stressors, which occur at specific times, and disorder diagnoses, which are assigned specific
onset and offset dates, disentangling cause and effect is considerably more challenging when
investigating chronic stress (which by definition persists) and latent psychopathology
dimensions (which exhibit strong homotypic continuity over time; Snyder et al., 2017). We
demonstrated that psychopathology factors prospectively predicted higher levels of chronic
stress, controlling for prior chronic stress—a strong test of stress generation. With respect to
stress exposure, the prospective design enabled temporal ordering of chronic stress
predicting later psychopathology. Results showed that chronic stress, assessed earlier,
predicted future individual difference levels of latent psychopathology dimensions, although
we could not test change due to the strong stability of the latent psychopathology factors in
this sample and time frame (Snyder et al., 2017). Still, results show that enduring exposure
to chronic stress may contribute to maintenance of psychopathology levels.

Second, future work is needed to better understand the mediating mechanisms that may
account for chronic stress-psychopathology links, across levels of analysis (behavioral,
neural, neuroendocrine), time scales (minutes, days, months, and years), and the lifespan.
The associations in the current study between chronic stress and common psychopathology
and externalizing-specific factors suggest that explanations for stress-psychopathology links
are needed that apply to these broad transdiagnostic dimensions rather than to specific
disorders. Importantly, stress links to latent psychopathology factors do not preclude
additional links to individual disorders/symptom dimensions (e.g., Hankin et al., 2016).
Finally, the current study involved a community youth sample broadly similar to the US
population. Results may differ in other populations, such as high risk or clinically referred
samples, other ages (younger children, adults), or those experiencing more extreme chronic
stress (e.g., living in high-violence areas).

Clinical Implications

The current findings, and the bifactor psychopathology modeling approach more broadly,
have potential implications for diagnosis, classification, assessment, and interventions
(Hankin et al., 2016). Disentangling transdiagnostic and specific etiological factors is
important for screening and can enable targeted interventions. For example, the finding that
chronic stress predicts common psychopathology suggests that individuals experiencing
high chronic stress should be screened for multiple forms of psychopathology and not only a
singular disorder. Indeed, psychological treatments for a single disorder often lead to
symptom improvement in comorbid disorders (e.g., Brown, Antony, & Barlow, 1995).
Transdiagnostic interventions that target common processes (e.g., chronic stress) across
disorders can provide an evidence-based alternative to disorder-specific interventions. Initial
research shows promise for interventions transdiagnostically targeting more general
psychopathology and broad-based problems (Farchione et al., 2012). Identifying
transdiagnostic processes can help to identify promising foci for treatment, and knowledge
emanating from bifactor models can inform such targets. For example, individuals with a
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broad array of psychopathology symptoms may benefit from interventions aimed at reducing
stress exposure and preventing stress generation. The present findings suggest promise in
continued future research that seeks to understand transdiagnostic mechanisms that can
inform interventions that interrupt vicious transactional feedback loops between chronic
stress and psychopathology, especially those common symptoms and features that cut across
different disorders.
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Schematic of structural equation models testing (A) associations between chronic stress
exposure at T1 and latent psychopathology factors at T2, and (B) associations between latent
psychopathology factors at T2 and chronic stress generation at T3, controlling for T1

chronic stress.
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