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Abstract

Background—This study explored the relatively neglected role of chronic stress in major
depression, examining the independent contributions of co-occurring chronic and acute stress to
depression, whether chronic stress predicts acute life events, and whether the two types of stress
interact such that greater chronic stress confers greater sensitivity—or resistance—to the
depressive effects of acute stressors.

Methods—From a sample of 816 community women, those who had a major depression onset in
the past 9 months and those without major depressive episodes (MDE) onset and with no history
of current or recent dysthymic disorder were compared on interview-based measures of antecedent
acute and chronic stress. Chronic stress interviews rated objective stress in multiple everyday role
domains, and acute stress was evaluated with contextual threat interviews.

Results—MDE onset was significantly associated with both chronic and acute stress; chronic
stress was also associated with the occurrence of acute events, and there was a trend suggesting
that increased acute stress is more strongly associated with depression in those with high versus
low chronic stress.

Conclusions—Results suggest the importance of including assessment of chronic stress in fully
understanding the extent and mechanisms of stress—depression relationships.
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INTRODUCTION

Much evidence validates the link between onset of a major depressive episode (MDE) and
prior stressful life events, particularly major undesirable events.l1-3 However, the
predominant research focus is on episodic (acute) life events, and commonly ignores the co-
occurring effects of chronic, ongoing stressful conditions on depression. Examining episodic
events that have relatively discreet beginnings and endings may tell only part of the story of
the stress—depression association, as stressful life events occur within the ongoing conditions
of a person’s life. For many, daily life experiences include continuing negative
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environmental circumstances (chronic stress) such as poor working conditions; financial
difficulties; absent, intermittently or chronically unfulfilling or conflictual intimate
relationships with romantic partners, parents, children, or friends; continuing health
problems; and other ongoing burdens. Failure to assess and evaluate chronic stress in the
stressor—depression relationship may mean that an important source of variability in the
nature and strength of the association has been neglected.[4] It is also possible that
depressive phenomena attributed to discrete stressful life events may reflect unmeasured
associations with the ongoing chronic stress. Moreover, increasing research attention to the
effects and mechanisms of stress includes topics such as the neurobiology of stress, gene—
environment interactions, allostatic load, stress sensitization or “kindling,” and stress
generation.[>-9] Research in these topics suggests somewhat different neurobiological and
psychosocial processes, properties, and consequences of acute versus chronic stress.

Failure to distinguish between the effects of acute versus ongoing stressful conditions may
impede efforts to fully understand the mechanisms by which depression results from
stressors. Many stress—depression studies using questionnaires and checklists do not clearly
distinguish between acute and chronic stress. Some of the early work using the well-
validated Life Events and Difficulties SchedulelX10] distinguished between severe “ongoing
difficulties” and severe life events in their association with depression, but commonly
operationalizes “provoking agents” as the occurrence of efthera severe life event oran
ongoing difficulty. There is a large volume of research on the depressive effects of chronic
adversities such as marital conflict, parent—child discord, chronic illness or illness of a close
family member, and social disadvantage (e.g., poverty, racial discrimination, neighborhood
dysfunction, single motherhood).[21-14] Although such research certainly supports the idea
of a link between these chronic stressors and distress, the focus is typically on life
circumstances in a single domain. A limited focus does not provide a broad picture of
chronic stress across multiple areas of a person’s life.

Also, research has not sufficiently evaluated the independent or joint effects of chronic and
acute stress. An important exception was Brown and Harris’s[X] demonstration that
likelihood of depression is increased with an acute event that “matches” an ongoing
difficulty. A limited number of other studies have examined both types of stressors, and
have suggested that the effects of acute stress—depression associations may be modified by
chronic stress] or that the effects of the two types of stress may differ.[16-18]

Given the relative paucity of the research investigating both chronic and acute stress in the
same investigation, several issues warrant further investigation. One goal of this study is to
evaluate empirically the association between chronic stress and major depression, in
addition to acute stress and depression. It is possible that research that focuses solely on
acute stressors has underestimated or misattributed the link between stress and depression.
Thus, an unresolved issue is whether and to what extent both chronic and acute stress have
independent associations with depression such that our understanding of the stress—
depression link is incomplete if both are not evaluated.

Furthermore, research on possible functional relationships between chronic and acute stress
is needed. For instance, higher levels of chronic stress may portend higher levels of acute
life events (such as a chronic health problem causing loss of a job or chronic marital
difficulties giving rise to a bitter divorce). Turner and Turner(°] reported on predictors of
stressors in a large community sample, and found results consistent with the idea that
chronic difficulties and contextual factors contribute to the occurrence of acute stressors.
The effects of chronic and acute stress may be independent of each other; both may have an
impact, whereas neither moderates the other’s effects. An alternative is that chronic stress
increases the depressive consequences of acute life events, a form of “sensitization” in
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which individuals who are challenged by high levels of chronic stress might be more likely
to become depressed after an acute stressor.[20] A further model suggests that chronic stress
decreases the effects of acute life events, a “steeling” or protective effect. McGonagle and
Kessler[17] and Cairney et al.[?1] found some support for the idea that higher chronic stress
appeared to reduce the effects of acute stress on depression, arguing that “saturation” results
from ongoing adversity such that acute negative events have less impact.

This study examines the impact of both chronic stress and acute stress to address the issues
described. As noted, chronic stress in prior studies has been variously defined as a specific
ongoing environmental condition (such as marital discord, caretaker burden) or as a stressor
with enduring impact (defined by Brown and Harris[10] as 4 weeks, by Dougherty et al.[22]
as 6 months, and by McGonagle and Kesslerl17] as 12 months). Consistent with
recommendations by Mazure,[3] we assess chronic stress as typical, ongoing conditions over
at least a 6-month period across multiple domains of role functioning typical of adults. The
goal is to capture the ongoing conditions of life in the salient aspects of individuals’
environments to provide a reasonably comprehensive profile of experiences. As Mazure
notes, unless stressors are sampled from a broad array of domains, limited assessments will
underestimate the true role of stress in the prediction of depression.

This study employs a large community sample of adult women, in which participants were
initially selected to represent a wide array of histories (or no history) of depression. This
study addresses the following questions:

1. Are chronic and acute stress independently associated with onset of major
depression?

2. What are the functional relationships between levels of chronic and acute stress?

a. Are higher levels of chronic stress associated with the occurrence of more
acute stressors? Further, is chronic stress a risk factor for stress generation,
the occurrence of acute events that are at least partly caused by the
person?

b. Does chronic stress moderate the effects of acute stress on the probability
of depression. More specifically, is there a “sensitization” effect (the
association between acute stress and depression becomes stronger with
increases in chronic stress) or a “steeling” effect (the association between
acute stress and depression decreases as women experience greater
chronic stress)?

MATERIALS AND METHODS
PARTICIPANTS

Participants were 816 women selected from a larger research cohort (A=7,775) of women
first studied in pregnancy with children born between 1981 and 1984 at the Mater
Misericordiae Mother’s Hospital in Brisbane, Australia. The Mater-University Study of
Pregnancy (MUSP) was originally designed to identify predictors of childhood health and
development.[23] The present investigation was a separate substudy involving intensive
followup of depressed and nondepressed women and their children at age 15. Participants
were selected based on continued residency in the Brisbane area and on self-reports of
depression on the Delusions-Symptoms-States Inventory (DSSI[24]) obtained at four time
points from pregnancy to child’s age 5. Families were selected to include women with
varying chronicity and severity of depressive symptoms including never symptomatic. Eight
hundred and sixteen targeted families consented (82%), and did not differ from the original
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cohort with respect to family income, maternal education, and child’s gender. Further details
of recruitment and selection are reported in Hammen and Brennan.[2%]

Overall, the sample was 92% Caucasian, and median family income was in the lower middle
class range. Women’s mean age was 41 years; 76.8% of women were married or cohabiting,
and 64.8% were still married to the biological father of the child.

Interviews were conducted in the families” homes after obtaining written informed consent.
A team of two interviewers independently conducted diagnostic evaluations and assessments
of life stress with the mother. Procedures were approved by institutional review committees
at the University of Queensland, UCLA, and Emory University.

Diagnostic evaluation—Interviewers, who were blind to women’s previous DSSI scores,
determined the presence of lifetime and current diagnoses using the Structured Clinical
Interview for Diagnostic and Statistical Manual of Mental Disorders—Fourth Edition.[28]
Reliability ratings yielded weighted x=.87 for diagnoses of current diagnoses of depression
and weighted «=.84 for past depressive disorders. Four hundred and fifty-nine women
reported no lifetime history of depression; 357 reported a lifetime history of major
depression or dysthymic disorder. Four women with possible bipolar disorder were
excluded. Women with a history of recent or current dysthymic disorder (7=163) were also
excluded to focus on the associations between recent acute and chronic stress and onset of
MDE.

Chronic and acute life stress—Evaluations of life stress were conducted using a semi-
structured interview designed to assess chronic and acute stressors (e.g., UCLA Life Stress
Interview (LSI1)[27]). Chronic stress was assessed by identifying typical conditions in at least
the prior 6 months in each of eight domains: close friendships, intimate relationship,
extended family relationships, relationships with children, work, finances, health (self), and
health of family members. Unlike measures of functioning in major roles such as the
SF36,[28] the Global Assessment of Functioning,[28] or the Social Adjustment Scale,[2°]
which conflate symptoms and functioning, the LSI attempts to obtain objective assessments
of ongoing stressful circumstances that are independent of an individual’s symptomatology.
Interviewers rated chronic stress for each domain on a five-point scale, with behaviorally
specific anchors for each value; respondents’ subjective perceptions of stress are not scored.
For example, for the domain of employment, a score of “2” represents good working
conditions (workload, rewards, safety, stability, relations with boss and coworkers; or
parallel if homemaker, retired), and “4” represents poor circumstances in three or four
working conditions; if not working, two or more negative conditions among load, rewards,
etc.; minimal steps taken or limited resources such as education, experience, or skills needed
to resolve problems. Reliabilities based on independent raters yielded intraclass correlations
of .82 for mother—child relationship, .88 for intimate relationship, .82 for close friend, and .
77 for extended family relationships, .82 for work, .89 for finances, .81 for health/self, and .
82 for health/family. Chronic stress scores were computed by summing ratings across all
domains.

Two important characteristics of the chronic stress assessments are stability (they represent
truly chronic, ongoing conditions) and convergent validity (they are not subjective and
correspond to independent measures of similar constructs). Stability was demonstrated in a
5-year study of community young women in the transition to adulthood[8l; 1-year stability
coefficients averaged over five 1-year periods ranged from .31 (work) to .68 (family
relations), with a mean of .56 across domains. In an adult outpatient sample, similar stability
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over two 1-year periods was observed, with a mean correlation coefficient of .67 across
domains. All values were highly statistically significant and indicate significant stability.

In the present sample convergent validity was supported by significant correlations between
scores on the chronic stress domains and women’s reports on separate measures, and
between women’s interviews and informant reports. For example, the financial chronic
stress scale (interviewer rated based on funds available for necessities, savings, leisure and
recreation, and extent of debt) correlated significantly with reported income, =.51, £<.0001.
Chronic stress in the intimate/marital relationship was significantly associated with modified
Dyadic Adjustment Scale (DAS) marital satisfaction scores (/=—.70, A<.0001) and spouse
report of DAS marital satisfaction (/=—.47, P<.0001). Chronic stress in the relationship with
the 15-year-old child was significantly related to the child’s questionnaire reports of
maternal warmth and hostility (r5=.43, —.39, respectively, A<.0001 in the expected
direction.

Acute life events were assessed using methods similar to the contextual threat approach of
Brown and Harris.[19 Covering the prior 12 months, interviewers obtained detailed
information regarding the nature and date of each event, and the circumstances in which
each event occurred. Interviewers presented narratives of each event to a rating team that
was blind to diagnoses and to participants’ subjective reactions to the event. The team made
objective ratings of how much impact the event would have on a typical person under
similar circumstances, rating severity on a 1 (no impact) to 5 (extremely severe impact)
scale. The team also rated the extent to which each event was dependent on the participant’s
behavior or characteristics, using a 1 (entirely independent, “fateful”) to 5 (entirely
dependent) scale. Independent judges’ ratings of women’s events yielded intraclass
correlations of .85 for severity and .93 for dependence.

Given the 12-month time frame of the interview, all onsets of major depression within a 9-
month period prior to the interview were noted, and scores of all events occurring in a 3-
month period prior to the onset of the depressive episode were summed. For women who
had no onset of major depression, events occurring during a randomly selected 3-month
period during the prior year were summed.

Total acute stress in the 3-month period and total chronic stress scores were standardized,
and entered as independent variables in a single logistic regression model to predict MDE
onset. Where appropriate to the hypotheses, interaction terms (chronic x acute stress) were
added to the model. Because depressed and nondepressed women did not differ significantly
on socioeconomic factors, these variables were not included as covariates. The presence/
absence of a prior history of depression was entered as a covariate in all analyses to control
for its effects on MDE onset. Means and standard deviations of chronic and acute stress are
presented in Table 1.

INDEPENDENT EFFECTS OF CHRONIC AND ACUTE STRESS ON MDE

Logistic regression analyses of the association of stress variables with MDE onsets included
a total of 24 depressed and 626 nondepressed women. Two women were excluded due to
missing data. When examined simultaneously, higher levels of both chronic (Wald’s Xz(l,
N=650)=3.63, OR=1.16, 95% CI: 1.00-1.36, P=.05) and acute stress (Wald’s Xz(l,
N=650)= 29.28, OR=1.65, 95% CI: 1.35-1.90, A<.0001) were significantly associated with
a higher probability of major depression. Figure 1 graphs the probabilities of MDE
associated with varying levels of chronic and acute stress. The effects of acute stress on
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MDE onset were significantly greater than the effects of chronic stress (Wald’s Xz(l,
N=650)=6.78, P=.01).

FUNCTIONAL RELATIONSHIPS BETWEEN CHRONIC AND ACUTE STRESS

Because chronic stress assessments covered the prior 6 months, only ratings of acute stress
during the prior 6 months were used in multiple regression analyses. Events that occurred 6—
12 months prior to assessment were not included to ensure that chronically negative
conditions existed prior to the occurrence of acute stressors being examined. Multiple
regression analyses indicated that higher levels of chronic stress were associated with higher
levels of total acute stress during the same 6-month period, A1, 650)=18.74, A<.0001.
Chronic stress was also associated with “stress generation,”[26] occurrence of acute events
that were judged to be dependent (those to which the person had contributed), A1,
650)=9.04, P=.002, during the 6-month period, after controlling for the presence/absence of
a history of depression.

Stress moderation effects were examined by entering interactions between chronic and acute
stress in their association with depression onset in logistic regression analyses. The
interaction term approached significance (Wald’s Xz(l, N=650)=3.57, OR=1.34, 95% ClI:
0.99-1.82, P=.06), and indicated that, with increases in chronic stress, the effects of acute
stress on the probability of major depression also increased. For women with lower levels of
chronic stress, increases in acute stressors were less associated with the likelihood of a
depressive episode.

DISCUSSION

This study explored the often-neglected issue of chronic stress, defined as ongoing
conditions in multiple domains of daily roles, in depression. The study also examined
whether chronic stress has an independent or interactive association with acute life events in
their association with onset of major depression. The results confirmed the importance of
chronic stress in three ways. First, chronic stress was independently associated with MDE
onset, along with acute life events, although the latter had a stronger association with
depression, similar to earlier findings reported by Brown and Harris.[X] Second, higher levels
of chronic stress predicted higher levels of acute stress, including both total life events and
stress generation—events that were dependent on the person. Third, there was a trend,
consistent with a sensitizing effect, for chronic stress to moderate the effects of acute events
on major depression such that high levels of chronic stress amplified the impact of acute
events (see also References [1920]): in contrast, the association between acute stress and
depression was lower among women with lower levels of chronic stress.

The results confirm the importance of taking into account the effects of chronic stress in the
stress—depression relationship. They suggest that the full extent of the role of stress on
depression may not be detected if only acute life events are assessed. Further, chronic stress
appears to contribute to stress occurrence, consistent with the “stress generation” patterns
associated with major depression.[471 Although the results fell slightly short of statistical
significance, the effects of chronic negative conditions appeared to amplify the association
between acute life events and depression. Several implications are noteworthy. First,
knowledge of both chronic and episodic stress conditions increases the predictability of
major depression. Second, acute life events are more likely to occur in the context of greater
ongoing chronic stress, and may suggest focus on such conditions in treatment to reduce
likelihood of recurrent episodes. Third, if replicated in further studies, the interaction
between chronic and episodic stress in predicting depression may have implications for
mechanisms by which episodic stressors provoke depression, suggesting that elevated
chronic stress may increase vulnerability to the precipitating effects of episodic events on
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depression. It is likely that psychological and neurobiological stress mechanisms differ for
acute and chronic stressors, and their effects warrant separation and analysis.

Several limitations and directions for further clarification are noted. Although the study
argues that the chronic and acute stress temporally preceded and contributed to the onset of
MDEs, issues in the timing of associations among depression, acute stress, and chronic
stress are noted. Depression and stress experiences were assessed retrospectively. However,
the dates of MDE onset and acute event occurrence were obtained in separate interviews by
different interviewers to maximize independence, and a wealth of data from numerous
studies using similar methods has supported a triggering role for acute negative events.[2:3] |t
is possible that subclinical symptoms of depression occurring before MDE onset contributed
to stress occurrence. Indeed, it is the nature of stress that its relationship to depression is
bidirectional.[] To address this issue, our analyses controlled for prior history of major
depression, which itself may be a source of residual symptoms. A related issue is that
although the study argues that chronic stress contributes to depressive episodes, a small
number of depressive episodes (77=6) commenced before the chronic stress assessment
period. However, chronic stress is relatively stable over a 1-year period, and the study
obtained the same pattern of results when it only examined depressive episodes occurring
during the 6-month period for which chronic stress was assessed. These factors increase
confidence that the chronic stress was a contributor to, rather than a consequence of, major
depression.

The current sample was limited to adult women, but stress—depression associations in male
and youth populations also should be pursued. Other models of stress—depression links that
include more distal stressors such as childhood adversity or that measure cumulative burden
of childhood and adult stress exposurel19:30:31] should also be pursued. Further, this study
employed a chronic stress measure that assesses major life roles across multiple content
areas and attempted to evaluate them objectively and as separately as feasible from
functioning due to symptoms, but other measures of chronic stressful conditions using
different definitions and contents(32:33] may yield different results. This study did not
investigate whether some chronic stress content domains are more likely associated with
depression outcomes than others, but future research might fruitfully pursue such issues. It is
also acknowledged that only a relatively small number of women experienced major
depression in the 1-year window of the stress assessment, and larger samples would be
desirable. These women differed in their histories of depression, and further studies should
explore stress—depression associations at different points in the course of disorder.[34]
However, an advantage of the current sample was that it is community based, and therefore
widely generalizable to the most common experiences of major depression.

In conclusion, this study highlights the importance of chronic stress, defined as ongoing
conditions in multiple domains of daily life, along with acute life events, in a fuller
understanding of the stress—depression process, using a large community sample. It is hoped
that the findings contribute to further studies of the mechanisms of stress in depression.
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Figure 1.
Stress and probability of MDE. Probability of major depression is shown as a function of the
level of prior acute and chronic stress. MDE, major depressive episode.
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TABLE 1

Stress scores for depressed and nondepressed women

Group means + standard deviations

Nondepressed women MDD women  Cohen’s d@

Chronic stress scores (total across all domains) 18.46 +2.41 20.46 + 2.54 .81
Episodic stress scores (total severity of events) 1.49 +1.94 3.27+3.24 .67
Dependent event scores (total severity) 0.64+£1.22 1.60 +1.99 .58

MDD, major depressive disorder.

a . . . - . -
Effect size estimates reflect mean differences between participants with MDD and nondepressed participants.
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