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Abstract

Objective: Ovarian cancer is characterized by poor prognosis, high levels of distress,
disturbed sleep, and compromised quality of life (QOL). Although life stressors have
been shown to significantly impact physical and psychological health in cancer
populations, no studies have used a high-resolution stress assessment to differen-
tiate effects of acute versus chronic stressors among women with ovarian cancer.
We addressed this issue in the present prospective longitudinal study by examining
how acute and chronic stress exposure in the year pre-diagnosis relate to depres-
sive symptoms, sleep quality, and QOL over the first year post-diagnosis in women
with ovarian cancer.

Methods: One hundred thirty-seven women completed the Life Events and Diffi-
culties Schedule within a month of initial treatment for suspected ovarian cancer.
Depressive symptoms, sleep, and QOL were measured pre-treatment, at six months,
and one-year post-diagnosis. Mixed models were used to examine associations of
acute and chronic stress pre-diagnosis with (a) change in psychosocial outcomes
over the first year post-diagnosis and (b) levels of psychosocial outcomes across all
time points.

Results: Both the number and severity of chronic difficulties (but not acute life
events) were related to significantly greater depression, and poorer sleep quality
and QOL, across all time-points. In contrast, these stress indices were unrelated to
changes in psychosocial functioning over time.

Conclusions: Chronic but not acute stress exposure predicted average levels of
depression, sleep, and QOL in the first year post-diagnosis among women with
ovarian cancer. Assessing stressors and designing interventions for reducing stress

may thus be beneficial for ovarian cancer patients.
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1 | BACKGROUND

Ovarian cancer is the second most common gynecologic cancer and is
responsible for the most gynecologic cancer deaths per year.? Fac-
tors such as poor prognosis, rigorous treatment regimens, and
treatment side effects contribute to sustained sleep impairments,
depression, and compromised quality of life (QOL) in women with
ovarian cancer.?® We have previously reported that more than 58%
of patients report disturbed sleep one-year postdiagnosis and that
clinical levels of depression are evident in many patients at one-year
postdiagnosis.®

Life stress is known to have substantial effects on health* and
has been considered a key factor that may shape QOL and psycho-
social outcomes of cancer patients.>® Recent life stress has
well-established effects on sleep”® and depression?1° in non-cancer
populations, and has been related to depression and QOL in women
with breast cancer'! and those with cancer of heterogeneous pri-
mary sites.'? Severe life events, as measured by the Life Events and
Difficulties Schedule (LEDS), have been shown to predict poorer
immune response to tumor in patients with basal cell carcinoma.*® To
date, however, no studies have used the LEDS to differentiate the
effects of acute versus chronic stressors on psychological and QOL
outcomes in cancer patients.

Life stress has been examined from a variety of perspectives.'*
Acute life events are stressors that occur over 1-2 days, with longer-
term implications unfolding over 10-14 days.’®> They include
stressors happening both to the participant (e.g., job loss) and close
others (e.g., spouse's job loss). Chronic difficulties are stressors that
persist for a minimum of 4 weeks (e.g., persistent financial or marital
problems’®). Stressors have been measured in various ways, including
using self-report checklist measures and interview-based systems.'®
Semi-structured interviews provide the most detailed accounts of the
nature, impact, and overall meaning of stressors by obtaining
contextual details of each stressor experienced, as well as relevant
biographical details that might shed light on the individual meaning
and impact of a stressor.'* One such semi-structured interview, the
LEDS, is considered the gold standard for stress measurement due
to the operationalized definitions that help investigators compre-
hensively characterize stressor exposures that may impact health.

We previously reported that among women with ovarian cancer,
non-cancer stressors (assessed by self-report) in the year pre-surgery
were not related to psychosocial factors assessed around the time of
surgery; however, a greater number and severity of stressors at the
time of surgery were prospectively associated with poorer QOL 1-
year post-diagnosis.'® Early-stage ovarian cancer survivors reporting
fewer recent stressful life events (assessed using self-report) re-

ported better mental health than those experiencing more stressful

life events.? However, the differential impact of stressors of varying
durations and severity has not been investigated in this population
using the LEDS or a similar high-resolution instrument.

To address these issues, we examined how recent acute and
chronic life stress exposure (measured by the LEDS) was related to
changes in depressive symptoms, sleep quality, and QOL in women
with ovarian cancer over time. We hypothesized that women who
experienced a greater number and severity of acute life events and
chronic difficulties during the year prior to their diagnosis would
report worse depression, sleep quality, and QOL. Furthermore, we
hypothesized that women with greater life stress exposure would
exhibit less improvement in depression, sleep, and QOL during the

first-year post-diagnosis.

2 | METHODS

2.1 | Participants

Women were recruited as part of a larger biobehavioral study in pa-
tients with epithelial ovarian cancer. Potential participants presented
at gynecologic oncology clinics at the University of lowa Hospitals and
Clinics (UIHC) and Washington University for assessment of a pelvic
mass suspicious for ovarian cancer. Women were eligible for inclusion
if they were >18 years old and had a tumor that was ultimately his-
tologically diagnosed as epithelial cancer of the ovaries, fallopian tubes,
or peritoneum. Exclusion criteria included severe cognitive impair-
ment, use of systemic corticosteroid medications within the last month,
current pregnancy, medical conditions with known effects on the im-
mune system, and cancer of another primary site within the last 5
years. Women receiving either upfront surgery or neoadjuvant
chemotherapy prior to interval debulking were eligible. Participants
were contacted to complete the life stress interview approximately a
month post-surgery or study enrollment (if receiving neoadjuvant
chemotherapy). Surveys were completed prior to upfront surgery or
neoadjuvant chemotherapy and approximately 6 months and 1-year
post-diagnosis. This study was approved by IRBs at both study sites
(Washington University IRB#201104242; UIHC IRB #200308061). All

participants provided written informed consent.

2.2 | Measures

2.2.1 | Recent life stress

The LEDSY assesses stressors occurring across 10 life domains (e.g.,

education, work, deaths). Trained raters independently judge each
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stressor's specific characteristics as specified by a 500-page manual
containing more than 5000 pre-rated case vignettes.!*1® These
procedures minimize the influence of selective recall and reporting
biases on stress assessment.?°

For this study, questions were cued to the year prior to diagnosis
to capture the stress exposure of women coming into their cancer
diagnosis. The interview, lasting 1.5-2.0 hours per participant, ob-
tains extensive factual information about each stressor and its unique
biographical context. Acute life events and chronic difficulties were
rated separately. Interviews were conducted by L. Garvin and two
other graduate-level interviewers who were trained and supervised
by G. M. Slavich. Interviews were conducted and summarized at both
clinical sites and presented to two to four expert LEDS raters at
UCLA, who were “blind” to the clinical status of participants. Each
rater provided an independent contextual threat (i.e., severity) rating
on a scale from 1 (little-to-no-threat) to 4 (severe threat) for events and
1 (low some) to 6 (high marked) for difficulties, with greater threat
indicating more significant implications for the participant's goals,
plans, and aspirations for the future given her unique biographical
history and the contextual features of the stressor.*® Rating in-
consistences were discussed and resolved using consensus discus-
sions. Interrater agreement for the severity ratings was very good
(k = 0.89). For analyses, we used the four main LEDS indices of recent
life stress exposure: number and severity of acute life events and

chronic difficulties during the year prior to diagnosis.

2.2.2 | Depression

Depressive symptoms were assessed using the Center for Epidemi-
ological Studies-Depression Scale,?! a 20-item self-report measure
assessing mood symptoms over the prior week. Higher scores indi-
cate greater depressive symptoms, with a cut-off score of >16 indi-
cating clinical depression.?*

223 | Sleep

The Pittsburgh Sleep Quality Index (PSQI) includes 19 items
assessing type and frequency of sleep disturbances over the prior
month. A global sleep score is obtained by summing seven compo-
nent scores; a cut-off score of greater than five discriminates those
with disturbed sleep. The PSQI has high internal consistency
(a =0.83) and correlates strongly with objective sleep measures, such
as polysomnography.?? Sleep data were collected for women at UIHC

but not Washington University.

224 | QOL
The Functional Assessment of Cancer Therapies (FACT) provides a
global assessment of QOL over the past week, derived from

component scores reflecting physical, emotional, functional, and

social domains of life.2% Higher scores indicate better QOL. The FACT
demonstrates good reliability and adequate validity.?*

2.2.5 | Demographic and clinical variables
Sociodemographic information including age, race, ethnicity, educa-
tion, employment, marital status, and income were completed by self-

report. Clinical information was obtained from medical records.

2.3 | Data analysis
Data analyses were conducted using SPSS (V25.0). Distributions
were examined for outliers and violations of assumptions of
normality. All longitudinal models included stage, age, site, antide-
pressant use, and chemotherapy at one year (receiving vs. not
receiving chemotherapy) as a priori covariates given their potential
impact and clinical significance in cancer. Because grade and stage
were highly correlated (p < 0.001), only stage was included in final
models. Potential covariates (education, employment status, body
mass index [BMI], racial and ethnic status, income, and relationship
status) were tested for associations with outcome variables and
included in final models if significant. As sleep outcomes were only
examined at UIHC, site was not included in models testing sleep.
Longitudinal analyses used the SPSS MIXED procedure for mixed
effect models. This procedure allows for estimation of parameters
missing data using maximum likelihood methods, which produces
more reliable estimates than list-wise deletion. This analytic
approach takes baseline values into account to estimate change over
time and main effects. The life stress predictor variables (i.e., acute
events or chronic difficulties) were entered into models as contin-
uous variables. For longitudinal models, predictor variables were
those representing the life stress x time interaction and the main
effect of life stress across all time points (categorical: baseline, 6
months, 12 months). The life stress x<«time interaction tested
whether trajectories in psychosocial outcomes differed by stress
exposure. First, interaction effects were examined; if interaction ef-
fects were not significant, they were eliminated from models and
main effects were examined. Main effect terms tested whether life
stress was associated with psychosocial outcomes averaged across
the three time points. A diagonal covariance structure was used in

models as indicated by best fit.2°

3 | RESULTS

3.1 | Participant characteristics

Of 196 eligible women, 137 (76 from UIHC, 61 from Washington
University) enrolled and completed the LEDS (Figure 1). Incomplete
LEDS interviews (n = 59) were primarily due to declined interviews.

There were no significant differences between those who did and did
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FIGURE 1 LEDS interview consort chart. 196 elizible for LEDS interview
LEDS, Life Events and Difficulties Schedule e

59 excluded:

Enrollment

not complete the LEDS with regard to cancer stage, grade, histopa-
thology, race or ethnic category, age, relationship status (p > 0.38),
depressive symptoms (p > 0.23), or sleep (p > 0.06) at any time point.
Women who completed the LEDS reported significantly higher in-
come (p < 0.001) and pretreatment QOL (p = 0.04) but did not differ
in their QOL at 6 months or 1 year (p > 0.32).

As described in Table 1, the majority of women had advanced
stage (73.8%) and high grade (89.1%) ovarian cancer. Participants
were primarily non-Hispanic Caucasian and average age was 59.1
(+0.9) years. Over one-third (37.1%) had completed college; women
were most commonly married or cohabitating (67.9%). Of potential
covariates tested (listed above), only BMI had significant associations
with outcomes (p < 0.05) and was therefore included in analyses
along with a priori covariates.

Women recruited from Washington University reported more
recent acute life events (F1135 = 6.51, p = 0.01), and chronic diffi-
culties (Fy135 = 27.75, p < 0.001), and had greater total severity of
chronic difficulties (Fq 135 = 20.82, p < 0.001) than those from UIHC.
Furthermore, they reported a slightly lower annual household income
(F1,112 = 3.91, p = 0.05). There were no significant differences be-
tween study sites regarding depressive symptoms (p > 0.14) or QOL
(p > 0.07) at any time point. Income was marginally related to the
severity of chronic difficulties (r = —0.18, p = 0.06), but not to any
other LEDS indices of recent life stress (p > 0.16).

3.2 | Life stress exposure and psychosocial
outcomes

Descriptive information regarding stress exposure at baseline and
psychosocial outcomes at each time point is provided in Table 2.
Participants experienced an average of 5.10 (+2.18; range: 2-13)
acute life events and 3.00 (+1.80; range: 0-7) chronic difficulties
during the year prior to diagnosis. At baseline, 39.8% of women re-

ported depressive symptoms that were at or above the CES-D cut-off

e 23 declined post-enrollment
e 4deceased
e 13 unable to be reached

e 6 unable to complete (illness,
other factors)

e 1 withdrew from study prior to
interview

e 12 other (i.e., patient contact

137 completed LEDS interview information not provided,

interview not fully completed,

data not useable in rating
process)

for clinical depression.21 These rates decreased to 21.1% and 21.0%,
respectively, at 6 months and 1 year. Approximately half of the
sample reported consistently disturbed sleep (PSQI > 5) during the
first-year postdiagnosis, including 56.9% of women at baseline and
48.1% at 1 year. Mean QOL improved over time but remained within

a compromised range.?®

3.3 | Acute life events and psychosocial outcomes

The interaction effect for acute life events and time was not signifi-
cant for any psychosocial outcome (number: ps > 0.26; severity:
ps > 0.58). Because there was no significant interaction, we examined
the main effect of acute life events on each psychosocial outcome.
There was no main effect of acute events on levels of depression,
sleep, or QOL (number of events: ps > 0.10; severity of events:
ps > 0.09).

3.4 | Ongoing difficulties and psychosocial
outcomes over time

The interaction effect for number of chronic difficulties and time on
psychosocial outcome variables was not significant (ps > 0.43). Similar
findings were found for severity of chronic difficulties (ps > 0.20). The
non-significant interaction indicates that participants with more diffi-
culties showed roughly the same relative level of change in the year
following surgery as did those with fewer chronic difficulties.

In the absence of a significant interaction, we tested the main ef-
fect of chronic difficulties and found a significant main effect for both
number and severity of chronic difficulties on key symptom outcomes
across all time points. Patients with a greater number of chronic diffi-
culties in the year prior to surgery reported significantly worse
depressive symptoms (F19g = 9.18, p = 0.003), sleep quality
(F1,47=4.18,p<0.05),and QOL (F41 99 = 16.41,p < 0.001) over the one-
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TABLE 1 Patient characteristics

Characteristic
Age, years
Mean (SD)
Ethnicity
Non-Hispanic
Race
Asian
Black/African American
White
Education
Less than high school graduate
High school graduate
Trade school/some college
College graduate
Postgraduate
Income
<10,000
10,001-30,000
30,001-50,000
50,001-80,000
>80,000
Marital status
Single
Divorced/separated
Widowed
Married/living with partner
Cancer stage
|
1]
1l
v
Grade
High grade
Tumor histology
Serous
Nonserous
Neoadjuvant status
Neoadjuvant
Primary surgical therapy
Surgical debulking

Optimal

M (SD) or %

59.12 (10.86)

99.20%

0.70%
3.00%
96.30%

2.90%
31.90%
28.20%
25.20%
11.90%

6.10%
28.90%
21.00%
22.80%
21.10%

13.10%
13.10%

5.80%
67.90%

18.40%

7.40%

65.40%

8.80%

89.10%

69.10%

30.90%

5.80%
94.20%

74.20%

GARVIN ET AL
TABLE 1 (Continued)
Characteristic M (SD) or %
Chemotherapy status—1 year
Receiving chemotherapy 16.70%

year study period. Similarly, greater severity of chronic difficulties was
associated with significantly worse depressive symptoms (F1 100 =
10.89, p = 0.001) and QOL (F4 100 = 18.44, p < 0.001), and a trend for
poorer sleep quality (F1 4¢ =4.00, p = 0.05) during this one-year period.
These findings indicate that patients experiencing more chronic stress
during the year prior to treatment had worse psychosocial functioning
averaged across all time points. To illustrate impact on key symptoms,
Figure 2A,B shows mean at each time point for a hypothetical (i.e.,
estimated) patient experiencing zero versus two chronic difficulties.
For full final statistical models (see Tables S1 and S2).

4 | DISCUSSION

Although prior research has examined the role that life stress plays in
cancer, few studies have included a longitudinal component or
employed instruments for assessing life stress exposure that provide
high-resolution stress data that are not confounded with the outcomes
under study (e.g., depressive symptoms). We addressed these issues in
the present investigation by utilizing the LEDS for assessing life stress
in the context of a one-year prospective study examining how recent
stress exposure influences depressive symptoms, sleep quality, and
QOL in women with ovarian cancer during the first-year post-diag-
nosis. These women experienced an average of five acute life events
and three chronic difficulties. To contextualize these results, a non-
cancer, clinical sample of women with major depression reported an
average of 2.83 life events, as assessed by the LEDS, in the 6 months
prior to diagnosis.?” Life stress was strongly associated with these key
outcomes; however, effects differed substantially by the specific types
of stress experienced. Specifically, we found that chronic difficulties
(but not acute life events) were related to greater depressed mood and
worse sleep quality and QOL across all time points, but were not
related to trajectories of change in these outcomes. In this study, a
consistent pattern suggested that chronic stress may be more relevant
than acute stress for shaping psychosocial functioning in women with
ovarian cancer during the first-year postdiagnosis.

It should be noted that acute life events and chronic difficulties
may be interrelated. For example, acute life events can initiate
chronic difficulties (e.g., getting fired can start an ongoing financial
difficulty) and chronic difficulties can, in turn, give rise to acute life
events (e.g., ongoing marital difficulties can initiate loss of income).
However, the LEDS enables a more nuanced examination of differ-
ential effects. Furthermore, these findings are consistent with a
broader literature indicating that chronic stressors can have a

greater impact on depression than acute life events.!*?® In the
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TABLE 2 Means and standard deviations of psychosocial outcomes at three timepoints

Pre-surgery Six Months One Year
Measure N M SD N M SD N M SD
Number of acute life events 137 5.10 2.18
Severity of acute life events 137 26.51 9.67
Number of chronic difficulties 137 3.01 1.80
Severity of chronic difficulties 137 8.28 5.79
Depressive symptoms (CES-D) 133 16.11 10.47 114 11.01 9.03 100 9.49 9.06
Sleep quality (PSQI) 72 7.36 3.98 61 6.40 3.50 52 6.79 4.63
Quality of life (FACT) 131 74.43 16.68 109 80.11 12.47 92 83.95 14.53
Abbreviations: CES-D, Center for Epidemiological Depression Scale; FACT, Functional Assessment of Cancer Therapies; PSQI, Pittsburgh Sleep Quality
Index.
(A) 55 described as one mechanism contributing to “allostatic load,” or the
- resulting “wear and tear” on the body or brain resulting from
o repeated adaptation to challenges.*® Chronic difficulties may also
80 divert time, energy, and resources and leave women more vulnerable
o to greater depression, poorer sleep, and poorer QOL when navigating
5 78 . . . . .
= 75 their cancer diagnosis. Furthermore, chronic stress is strongly asso-
%‘ ciated with biological processes, including HPA-axis dysregulation
74
3 and inflammation, which may in turn impact the outcomes stud-
72
ied.103132 It js also possible that chronic stressors may be a marker
70
of cumulative life stress burden.>® For example, individuals may be
68

Pre-Surgery Six Month One Year

=2 Chronic Difficulties === No Chronic Difficulties

(B)

20
=15
o S
2 Seee
© 10 Sseo
Q NN ___________
a
5
0
Pre-Surgery Six Month One Year
=2 Chronic Difficulties === No Chronic Difficulties
FIGURE 2 lllustration of estimated (A) QOL and (B) depression

for a hypothetical 50-year-old patient, with stage Ill disease, not
receiving antidepressants or chemotherapy at 1 year. Values are
shown at each time point for such a patient who experienced two
versus no chronic difficulties. QOL, quality of life

present study, the effects of ongoing difficulties may eclipse those of
acute events in the context of cancer diagnosis and treatment, which
itself serves as an ongoing chronic stressor. This interpretation is
consistent with the concept of a “saturation effect” in which in-
dividuals managing high levels of chronic stress may be less impacted
by the effects of acute events.?’

Chronic difficulties may uniquely influence health via multiple
pathways. For example, such difficulties may lead to repeated acti-
vation of physiological stress response systems; this has been

“locked into” highly stressful family environments characterized by
discord, or socioeconomically disadvantaged environments, which

confer risk for greater lifetime chronic stress.>*

4.1 | Study limitations

Study limitations include a sample predominantly composed of
Caucasian, non-Hispanic, and well-educated women with advanced
cancer; therefore, future studies incorporating greater diversity with
respect to demographic and disease variables would help increase
the generalizability of the results. Second, we did not examine
additional aspects of the stress experience (e.g., controllability, na-
ture of the stressor) that may have had differential associations with
the outcomes studied. Third, although the LEDS is specifically
designed to limit the influence of self-reporting biases, such charac-
teristics still could have affected the results. Finally, we assessed
stressors occurring only over the prior year, and stressor duration
was examined independent of initiating or perpetuating factors.
Future studies could thus focus on a wider timeframe of pre-diag-
nosis stressors or indices of post-diagnosis stress exposure.

4.2 | Clinical implications
The present findings suggest that assessment and intervention in

patients experiencing chronic difficulties could impact major
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psychosocial outcomes for women navigating the experience of
ovarian cancer diagnosis and treatment. In cancer centers, con-
ducting needs assessment using screening tools is an appropriate
step to facilitate referrals for distress and unmet needs.?> Assessing
chronic difficulties may enable providers to better screen and coor-
dinate services to provide concrete assistance to help ease under-
lying chronic stress. Stress management interventions such as
mindfulness-based stress reduction, cognitive behavioral stress
management, and yoga have shown positive effects on psychological
outcomes including sleep, depression, QOL, and stress relief>¢=28 in
cancer populations.

Although the LEDS is an ideal instrument for assessing life
stress,'* the time burden involved in interviewing and rating makes it
unpractical for clinical settings. Other more time efficient and scal-
able approaches for assessing stress are available. One such instru-
ment, the Stress and Adversity Inventory (STRAIN39), uses a 20-
minute online interview to assess lifespan exposure to both acute and
chronic stressors. Moreover, the STRAIN has been validated in both

10,40 4,39

cancer and non-cancer samples.

5 | CONCLUSIONS

These data are the first to show that greater number and severity of
chronic difficulties prospectively predicted worse depression, sleep
quality, and QOL in the year post-diagnosis in ovarian cancer pa-
tients. Several unique strengths (including use of a high-resolution
interview to assess stress exposure; employing independent raters
to help ensure that the stress assessment was not confounded with
the outcomes assessed; and the prospective, longitudinal nature of
the study that enabled us to examine temporal associations that
cannot be investigated using a cross-sectional design) characterized
this study, which highlights the importance of evaluating stress using
high-quality instruments that can differentiate acute versus chronic
stressors. ldentifying women experiencing chronic difficulties in
particular may help clinicians provide targeted and timely practical
support and psychological interventions to enhance their health and
well-being.
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