
Non-cancer life stressors contribute to impaired quality of life in ovarian
cancer patients☆

Susan K. Lutgendorf a,b,c,d,⁎, George M. Slavich e,f, Koenraad DeGeest b, Michael Goodheart b, David Bender b,
Premal H. Thaker g, Frank Penedo h,i,1, Bridget Zimmerman j, Joseph Lucci III k, Luis Mendez l,
Katherine Collins a, Anil K. Sood m,n,o

a Department of Psychology, University of Iowa, USA
b Division of Gynecologic Oncology, Department of Obstetrics and Gynecology, University of Iowa, USA
c Department of Urology, University of Iowa, USA
d Holden Comprehensive Cancer Center, University of Iowa, USA
e Cousins Center for Psychoneuroimmunology, University of California, Los Angeles, USA
f Department of Psychiatry and Biobehavioral Sciences, University of California, Los Angeles, USA
g Division of Gynecologic Oncology, Department of Obstetrics and Gynecology, Washington University School of Medicine, USA
h Department of Psychology, University of Miami, USA
i Sylvester Cancer Center, University of Miami, USA
j Department of Biostatistics, University of Iowa, USA
k Division of Gynecologic Oncology, Sylvester Cancer Center, University of Miami, USA
l Division of Gynecologic Oncology, Department of OB/Gyn, Florida International University College of Medicine, USA
m Department of Gynecologic Oncology, University of Texas MD Anderson Cancer Center, USA
n Department of Cancer Biology, University of Texas MD Anderson Cancer Center, USA
o Center for RNA Interference and Non-Coding RNA, University of Texas MD Anderson Cancer Center, USA

H I G H L I G H T S

• Number and severity of life stressors were unrelated to participants' QOL before surgery.
• Greater number of life stressors at one-year post surgery was related to poorer concurrent quality of life.
• Greater number of life stressors prior to surgery predicted poorer overall QOL at one year.
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Objectives. Diagnosis and treatment for a life threatening illness such as cancer are known to be psychologi-
cally impactful. However, little is known about the influence that non-cancer life stressors have on the quality of
life (QOL) of ovarian cancer patients. The goal of the present study was to examine associations between non-
cancer life stressors and QOL in 123 womenwith invasive epithelial ovarian cancer who were followed prospec-
tively and longitudinally for one year.

Methods.Mixed models for repeated measures were used to examine the relationship between life stressors
and QOL pre-surgery and one year later, while adjusting for age, cancer stage, depressive symptoms, anxiety, and
chemotherapy status (at one year). Prospective associations between QOL pre-surgery and one-year QOL were
also examined.

Results. Number and severity of life stressors were unrelated to QOL of participants before surgery. At
one year, however, participants experiencing a greater number of life stressors reported poorer concurrent
physical well-being (PWB) (p=0.015), functional well-being (FWB) (pb0.0001), social well-being (SWB)
(p = 0.0003), and total QOL (p b 0.0001). Similar effects were found for life event severity. Finally,
experiencing a greater number of life stressors pre-surgery predicted poorer overall QOL one year post-
diagnosis (p b 0.0001).
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Conclusions. Non-cancer life stressors can substantially impact long-term QOL of ovarian cancer pa-
tients, adjusting for medical variables such as chemotherapy and cancer stage, thus highlighting the impor-
tance of evaluating the stress burden of patients in ongoing cancer care.

© 2013 Elsevier Inc. All rights reserved.

Introduction

Given thatmost ovarian cancer patients have advanced stage disease
[1], it is not surprising to find accompanying stress, depression, anxiety,
and poorer overall quality of life (QOL) [2–6]. These experiences can
have a substantial impact and persist for prolonged periods of time fol-
lowing initial diagnosis [6–8]. As a result, significant attention has been
paid to understanding how patients cope with the stress associated
with cancer diagnosis [9–11].

Although being diagnosed with a potentially life-threatening con-
dition constitutes a major life stressor [12], cancer patients frequently
report experiencing many other types of stressors (e.g., financial difficul-
ties, relationship problems, illnesses and deaths of family members) [11].
Given the overwhelming emotions involved in facing a diagnosis of
cancer, however, the impact that contextual (non-cancer) life stressors
have on the QOL of cancer patients has been understudied, despite the
fact that such stressors may substantially affect patients' ability to cope
and their clinical trajectories.

Life stressors are linked to exacerbation of chronic medical conditions
and mental health problems in a variety of populations [13,14]. Non-
cancer life stressors have been linked to disturbances in QOL in breast
and prostate cancer, andmelanoma patients [11,15,16] as well as to mel-
anoma patients' survival [17]. Financial and economic stressors in partic-
ular have been associated with decreased QOL for low-income women
with gynecologic and breast cancers [18].Many reports have not differen-
tiated between cancer-related and non-cancer related stressors [19–21];
thus, little is known about the extent of non-cancer life stressors among
ovarian cancer patients and the impact that such stressors may have on
QOL.

The goal of the present study was to examine associations between
non-cancer life stressors, overall QOL, and physical, functional, social,
and emotional well-being in women with invasive epithelial ovarian
cancer who were followed longitudinally over one year. The study
was unique in that it examined non-cancer life stressors at two time-
points: in the year pre-surgery and during the year between surgery
and one-year follow-up. This study design also permitted us to examine
prospective associations between life stressors occurring pre-surgery
and QOL at one-year. Because we were interested in the effects of life
stress independent of its potential effects on negative mood, all primary
analyses controlled for symptoms of depression and anxiety.

Method

Participants

Following Institutional Review Board approval (at Universities of
Iowa, Miami, and Washington University), women over 18 years of
age with a new diagnosis of a pelvic or abdominal mass suspected to
be ovarian cancerwere recruited for the study. Inclusionwas confirmed
by histologic diagnosis with primary invasive epithelial ovarian, prima-
ry peritoneal, or primary fallopian tube cancer as part of a larger study
examining biobehavioral factors and QOL in ovarian cancer [22].
Patients were excluded for primary cancer of another organ site, a
non-epithelial ovarian tumor, an ovarian tumor of lowmalignant poten-
tial, neoadjuvant chemotherapy, systemic corticosteroidmedication use
in the last 4 months, or comorbidities known to alter the immune
response. Thus, 123womenwith histologically confirmed epithelial ovar-
ian cancer who had life stress data at both time points and one-year QOL
data were included in analyses.

Patients completed psychosocial questionnaires between their
initial pre-operative appointment and surgery, and again at the
one-year follow-up. Medical information was abstracted from pa-
tient charts.

Psychosocial assessments

Contextual life stressors. A modified version of the Life Experiences Sur-
vey (LES) [23,24] was administered to assess major life stressors over
the past 12months. The LES asks participants to indicate whether spe-
cific stressors (e.g., death of a close family member, loss of a job, rela-
tionship problems) occurred during the year before the assessment and
to rate how stressful the experiences were on a 5-point Likert-type
scale. Themodified version of the scale used in the present study included
28 questions [24] andwas utilized to minimize participant burden. These
stressors have been shown to correlate with adverse health outcomes
[24].

Quality of life. The Functional Assessment of Cancer Therapy (FACT-G)
[25] is a 27-item self-report measure assessing QOL in cancer patients.
The FACT-G contains subscales that assess physical (PWB), social/family
(SWB), emotional (EWB), and functional (FWB) well-being. Partici-
pants indicate their functioning over the last 7 days on a 5-point scale,
ranging from0 (not at all) to 4 (verymuch). The scale has good reliability
and validity [25,26]. Higher FACT-G scores indicate better QOL; means
of the general US adult female population are approximately 80
(SD=18.6). Five-point score changes are considered clinically signifi-
cant [27].

Depressed mood. The Center for Epidemiologic Studies Depression Scale
(CES-D) is a 20-item scale that measures depressive symptoms [28,29].
Items are answered on a 4-point scale, from 0 (rarely) to 3 (most or all
of the time), and indicate frequency of each item in the past week. Scores
of 16 and above are associated with clinical depression. A four-factor
structure has been identified for the CES-D, and these factors have been
used independently to characterize different facets of depression [30]. In
this study, the depressive mood subscale was used as a covariate in pri-
mary analyses.

Anxious mood. The Profile of Mood States short form (POMS-SF), which
lists 37 mood-related adjectives assessed over the past week was used
as an indicator of anxious mood. Adjectives are rated on a 5-point
scale from 0 (not at all) to 4 (extremely). The tension/anxiety subscale,
including items such as “tense”, “nervous”, and “anxious”was used here
to adjust for effects of anxiety [31].

Demographic and clinical information. Demographic information was
provided by self-report. Clinical informationwas obtained frommedical
records.

Statistical analyses

Version 9.3 of SAS (SAS, Cary, NC) was used to analyze data. All
distributions were examined for outliers and assumptions of non-
normality. Descriptive statistics were used to examine levels of life
stressors and QOL variables at baseline and one-year. Paired t-tests
were used to test for changes in QOL from baseline to one-year. Correla-
tions and ANOVAs were used to test for relationships between demo-
graphic variables and life stressors. Longitudinal analyses used a mixed
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