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Effects of the WRITE Symptoms
Interventions on Symptoms and Quality of Life
Among Patients With Recurrent Ovarian Cancers:
An NRG Oncology/GOG Study (GOG-0259)
Heidi S. Donovan, PhD, RN1,2 ; Susan M. Sereika, PhD1; Lari B. Wenzel, PhD3; Robert P. Edwards, MD2; Judith E. Knapp, PhD1;

Susan H. Hughes, RN, MSN4; Mary C. Roberge, RN, BSN1; Teresa H. Thomas, PhD, BA, RN1; Sara Jo Klein, MS, BSN1;

Michael B. Spring, PhD5; Susan Nolte, PhD, RN6; Lisa M. Landrum, MD, PhD7; A. Catherine Casey, MD8; David G. Mutch, MD9;

Robert L. DeBernardo, MD10; Carolyn Y. Muller, MD11; Stephanie A. Sullivan, MD12; and Sandra E. Ward, PhD, RN4

abstract

PURPOSE GOG-259 was a 3-arm randomized controlled trial of two web-based symptom management inter-
ventions for patients with recurrent ovarian cancer. Primary aims were to compare the efficacy of the nurse-
guided (Nurse-WRITE) and self-directed (SD-WRITE) interventions to Enhanced Usual Care (EUC) in improving
symptoms (burden and controllability) and quality of life (QOL).

METHODS Patients with recurrent or persistent ovarian, fallopian, or primary peritoneal cancer with
31 symptoms were eligible for the study. Participants completed baseline (BL) surveys (symptom burden and
controllability and QOL) before random assignment. WRITE interventions lasted 8 weeks to develop symptom
management plans for three target symptoms. All women received EUC: monthly online symptom assessment
with provider reports; online resources; and every 2-week e-mails. Outcomes were evaluated at 8 and 12 weeks
after BL. Repeated-measures modeling with linear contrasts evaluated group by time effects on symptom
burden, controllability, and QOL, controlling for key covariates.

RESULTS Participants (N 5 497) reported mean age of 59.3 6 9.2 years. At BL, 84% were receiving che-
motherapy and reported a mean of 14.26 4.9 concurrent symptoms, most commonly fatigue, constipation, and
peripheral neuropathy. Symptomburden and QOL improved significantly over time (P , .001) for all three groups.
A group by time interaction (P , .001) for symptom controllability was noted whereby both WRITE intervention
groups had similar improvements from BL to 8 and 12 weeks, whereas EUC did not improve over time.

CONCLUSION Both WRITE Intervention groups showed significantly greater improvements in symptom con-
trollability from BL to 8 and BL to 12 weeks compared with EUC. There were no significant differences between
Nurse-WRITE and SD-WRITE. SD-WRITE has potential as a scalable intervention for a future implementation
study.

J Clin Oncol 40:1464-1473. © 2022 by American Society of Clinical Oncology

INTRODUCTION

Approximately 21,400 individuals will be diagnosed
with ovarian cancer in 2021.1 Despite aggressive
therapy, most experience a recurrence within three
years.2 After initial recurrence, goals shift to disease
remission or stabilization and optimal symptom and
quality of life (QOL) management.3,4 Individuals typi-
cally receive a median of four additional lines of therapy
after their first recurrence.5 Aggressive treatment can
lead to multiple severe symptoms and significant QOL
impairments.3,6 A 2016 National Academies report7

called for novel self-management interventions to op-
timize quality and quantity of life. However, the process
of symptom self-management can be overwhelming
and time-consuming for both patients and clinicians.

Interactive eHealth interventions are feasible and
acceptable to a wide variety of clinical populations,
ages, and ethnicities.8-10 Health care systems, pro-
viders, and patients are turning to eHealth technolo-
gies to supplement face-to-face clinician support and
reduce clinic time pressures. A web-based trial of
symptommonitoring with automated symptom severity
alerts to clinicians improved symptoms, QOL, and
survival compared with usual care.11,12 A systematic
review of web-based interventions for cancer-related
symptom management identified elements such as
symptom monitoring, facilitated communication with
providers, information, and automated symptom
management support and feedback as most likely to
improve symptoms.13
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The WRITE Symptoms interventions built on the results of
previous multisymptommanagement trials14 and are based
on the Representational Approach (RA) to patient
education15-17 derived from the Common-Sense Model of
Illness Representations18,19 and educational theory. The
Common-Sense Model explicitly links representations to
self-management behavior and the educational theory
guides activities to promote both conceptual and behavioral
change.20-22 The RA emphasizes a detailed discussion of
patients’ symptom representations (beliefs) to guide rele-
vant and specific symptom management recommenda-
tions. The RA and Nurse-guided WRITE Symptoms (Nurse-
WRITE) have been described elsewhere16,23 and are
summarized in Table 1.

Nurse-WRITE is delivered by nurses via private internet
message boards where patients interact with a nurse from
the comfort of home. It provides a place for both patients and
nurses to document discussions for review and reflection,
and was designed to leverage themood and problem-solving
benefits of expressive writing.42 A pilot study (NIH R21-
NR009275) demonstrated that Nurse-WRITE was accept-
able and feasible, and significantly reduced symptom dis-
tress and severity, compared with wait-listed control.23 The
web-based infrastructure for WRITE Symptoms delivery and
a library of evidence-based Symptom Care Guides with
medical and self-care strategies for 28 common symptoms
were created for this trial. Recognizing that Nurse-WRITE is a
complex and time-consuming process, we aimed to evaluate
whether a self-directed web-based module could be a
successful alternative. A computer-mediated (self-directed)
version of WRITE Symptoms (SD-WRITE), following an
identical process to Nurse-WRITE, was developed and
validated by patients, theoretical, and clinical experts.24

This study compared the efficacy of Nurse-WRITE and SD-
WRITE to Enhanced Usual Care (EUC) in improving target

symptom burden and controllability (primary outcomes)
and QOL (secondary outcome). We hypothesized that (1) at
8 or 12 weeks after baseline (BL), Nurse-WRITE would be
superior to EUC, and (2) at 8 or 12 weeks post-BL, SD-
WRITE would be superior to EUC. If (1) and (2) were true,
exploratory analyses would compare Nurse-WRITE and SD-
WRITE.

METHODS

Design

Participants were randomly assigned with equal allocation
(1:1:1) to Nurse-WRITE, SD-WRITE, and EUC. Random
assignments were generated using minimization, with race
and ethnicity (non-Hispanic White v minority) as the
stratification factor. Measures were obtained at BL and
every 4 weeks for one year. The primary end points of the
study were symptom burden, symptom controllability, and
QOL at 8 and 12 weeks after BL.

Sample

Eligible participants were age 181 years; with recurrent or
persistent ovarian, fallopian tube, or primary peritoneal
cancer; Gynecologic Oncology Group (GOG) performance
status of# 2; reporting at least three symptoms associated
with cancer or treatment; able to read and write in English;
and BL questionnaire completion within 28 days of study
consent. Interested participants without access were pro-
vided tablet computers with cellular internet access.

On the basis of observed effect sizes from the Nurse-WRITE
pilot study,23 a group sample size of 96 was needed for
0.80 power with a standardized mean difference of
d 5 0.50 in symptom burden and controllability at 8 and
12 weeks relative to BL between Nurse-WRITE and EUC
with two-sided hypothesis testing at P , .025 to adjust for
multiple testing. Assuming at least a medium effect size of

CONTEXT

Key Objective
Individuals with recurrent ovarian cancer and their providers are challenged to manage multiple co-occurring cancer and

treatment-related symptoms. This multisite randomized controlled trial (N 5 497) evaluated whether an 8-week web-
based symptom self-management intervention (WRITE Symptoms), either facilitated by a nurse or fully computer-
mediated, could improve symptom burden, symptom controllability, and quality of life compared with enhanced usual
care.

Knowledge Generated
Both WRITE Symptoms interventions significantly improved symptom controllability at 8 and 12 weeks compared with

enhanced usual care. Although all three groups experienced reduced symptom burden and quality of life over time, there
were no significant differences between groups.

Relevance
The web-based WRITE Symptoms intervention, regardless of delivery method, enhanced women’s sense of control over

their three target symptoms. The computer-mediated SD-WRITE is an efficient and scalable intervention with potential for
implementation in clinical settings.
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d 5 0.405 for SD-WRITE, 144 participants per group were
needed for sufficient power ($ 0.80) to test for differences
in the primary outcomes between SD-WRITE and EUC
(hypothesis 2) with two-sided hypothesis testing at a sig-
nificance level of P5 .025. Accounting for attrition rates of
10% seen in the pilot study,23 a target sample size of 480
(160 per group) was determined.

Recruitment

Potential participants were approached by certified re-
search assistants (CRAs) at each participating GOG/NRG

Oncology-affiliated site. CRAs evaluated eligibility (from
medical record and symptom inventory assessment) and
obtained informed consent if appropriate. A centralized
consent form and institutional review board (IRB) proposal
template was created; IRB approval was obtained at the
University of Pittsburgh and each participating clinical site.

Data Collection Procedures

All study activities and questionnaires were conducted
using the password-protected WRITE Symptoms website
developed at the University of Pittsburgh, with features to

TABLE 1. Study Activities for Participants in Each of the Three Treatment Conditions: EUC, SD-WRITE, Nurse-WRITE
Study Activities EUC SD-WRITE Nurse-WRITE

Safety monitoring

Q4 week symptom severity report sent to clinic X X X

Phone call to Pp for distressing symptoms X X X

Q2 week friendly e-mails X X X

Resource library

Links to quality online cancer and ovarian cancer resources X X X

Links to symptom management resources X X

Evidence-based Symptom Care Guides for 28 symptoms (electronic and paper) X X

Elements of Representational Approach EUC SD-WRITE Nurse-WRITE

Representational assessment

Q4 week SRQ X X X

Pp responds in writing to automated symptom representation assessment prompts X

Pp responds in writing to nurse assessment prompts followed by written discussion X

Create conditions for conceptual change

Provide information to address concerns from SMBQ X X

Discuss concerns and gaps in understanding and individualize to personal consequences X

Provide new information

Introduce Symptom Care Guide that includes evidence-based strategies for patient-clinician
communication, adherence to clinician recommendations, and self-care

X X

Direct to personally relevant parts of guide X

Goal setting and strategy selection

Prompt for Pp’s goal X X

Assist with individualization of goal X

Pp selects strategies from drop-down menu X

Discuss and individualize strategies X

Develop symptom care plan

Automated from goal and strategy prompt X

Individualized on the basis of RN and Pp discussion X

Goal and strategy review and revision after 2 weeks

Review of strategy use and effectiveness X X

Prompt to keep or change goal and strategies from drop-down menu X

RN assistance to refine goals and strategies X

Abbreviations: EUC, enhanced usual care; ND, nurse-delivered; Pp, participant; RN, registered nurse; SD, self-directed; SMBQ, Symptom Management
Barriers Questionnaire; SRQ, Symptom Management Questionnaire.
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ensure accurate, secure, Health Insurance Portability and
Accountability Act–compliant data collection. The public,
application, and data systems were housed on separate
secure servers.

Measures

Primary outcomes. Composite Symptom Burden and
Symptom Controllability were assessed using the Symptom
Representation Questionnaire (SRQ), a reliable and valid
measure of symptom representations in individuals with
ovarian cancer.6 Participants complete a 28-item symptom
inventory, reporting symptom severity (at its worst) in the
past week from 0 (did not experience the symptom) to 10
(as bad as I can imagine). Participants then identify three
target symptoms they would like to get better control over.
Three additional subscales assess consequences (eg,
impact on life and family; five items), distress (three items),
and controllability (five items) for each target symptom on a
0 (strongly disagree) to 4 (strongly agree) scale. Target
symptom burden6 is a composite of the SRQ severity,
consequences, and distress scales (transformed to a 0-10
scale). Target symptom controllability represents one’s
confidence in ability to control symptoms with medications
or behaviors. In this study, Cronbach’s a 5 .79 for target
symptom controllability and .90 for target symptom burden.

Secondary outcome. The Functional Assessment of Cancer
Therapy—General, version 4 (FACT-G), assesses global
QOL.25 This scale is validated in ovarian cancer26,27 and
includes four well-being subscales: physical (seven items);
social (seven items); emotional (six items); and functional
(seven items). These subscales are aggregated to produce
the total QOL score. Cronbach’s a 5 .92 in this study.

Potential time-invariant covariates (assessed at BL). The
Revised Life Orientation Test (LOT-R) measured optimism.28

This an eight-item scale with four filler questions. Response
options range from0 (agree a lot) to 4 (disagree a lot). Summed
scores (range, 0-32) are used in analyses. LOT-R has strong
reliability and validity as a trait measure, with established
population norms and association with information seeking
and goal setting.29 Cronbach’s a 5 .78 in this study.

The well-validated 20-item trait anxiety subscale of the
Spielberger State-Trait Anxiety Inventory (STAI) has been
associated with increased sensitivity to symptoms.30,31

Items assess how one generally feels on a 4-point scale
from 1 (almost never) to 4 (almost always) and are summed
for a total score. Cronbach’s a 5 .90 in this study.

The validated Interpersonal Support Evaluation List (ISEL)
12-item short-form assessed social support.32-34 Response
options range from 1 (definitely false) to 4 (definitely true);
items are summed for a total score. Cronbach’s a 5 .87 in
this study.

Sociodemographic characteristics were assessed with the
Center for Research in Chronic Disorders Sociodemographic
survey for age, race, ethnicity, education, and income.

Potential time-dependent covariates. The Symptom Man-
agement Barriers Questionnaire-Short Form (SMBQ-SF)
was used to assess barriers to actively engaging in symptom
management.35-37 The SMBQ-SF addresses 16 attitudinal
barriers to reporting and managing multiple symptoms. A
count of endorsed items is used in analyses. Cronbach’s
a 5 .68 in this study.

The well-validated Brief Center for Epidemiologic Studies-
Depression (CES-D-10) scale measured the severity of de-
pressive symptoms that interfere with problem-solving.38,39

Items were rated on a 4-point Likert-type scale (05 rarely or
none of the time; 35 all of the time) and summed to yield an
overall score. Cronbach’s a 5 .84 in this study.

GOG forms were completed quarterly by GOG CRAs to
document receipt of chemotherapy and hospitalizations
during the previous assessment period.

Intervention Procedures

Participants completed BL measures and were randomly
assigned to treatment condition through GOG’s web-based
randomization system using race and ethnicity as a pre-
randomization stratification factor. Table 1 summarizes
similarities and differences in study activities among treat-
ment groups.

Safeguard Procedures

Symptom monitoring and reporting safeguards were
implemented for participants in all groups. Automated
reports of monthly SRQ symptom severity (0-10) ratings
were monitored daily by research staff and sent to GOG
sites. This was the only formal communication between
research staff and GOG sites regarding patient symptoms.

Symptom distress ratings of 4 (on a 0-4 scale) triggered an
automated e-mail to Pitt research staff who encourage
participant to contact her health care provider. Webpages
and print materials included prominent statements about
the importance of communicating with health care pro-
viders about new or worsening symptoms.

EUC participants received symptom monitoring and
reporting activities described above. In addition, partici-
pants had access to curated information on ovarian cancer
and treatment on their WRITE Symptoms webpage.

SD-WRITE participants were assigned to an interactive
computer module for 6-8 weeks. The module guided each
participant through all elements of the WRITE Symptoms
intervention to develop tailored Symptom Care Plans, fol-
lowed by a 2-week strategy review and revision for each of
participants’ three target symptoms. Table 1 presents the
key elements of SD-WRITE.

Nurse-WRITE participants were assigned to a password-
protected private message board. One of four research
nurse interventionists led the participant (1:1) through
WRITE Symptoms via asynchronous postings on this
message board. The nurse’s goal was to develop
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individualized Symptom Care Plans followed by a 2-week
strategy review and revision for each participant’s three
target symptoms over 8 weeks adhering to a standardized
protocol (Table 1). To ensure fidelity to the intervention,
weekly nurse interventionist meetings were held to review
intervention postings and to discuss fidelity reviews per-
formed by H.S.D. and J.E.K.

Data Analysis

An exploratory data analysis was first performed to (1) describe
data distributions; (2) identify associations between variables,
including comparability of randomly assigned treatment
groups, and need for covariate adjustment; (3) check for vi-
olations of assumptions underlying statistical techniques; (4)
assess amount and patterns of missing data; and (5) evaluate
psychometric properties of multi-item scales.

In keeping with intention-to-treat approach, all randomly
assigned participants were retained in efficacy analyses.
Repeated-measures modeling (covariance pattern mod-
eling using linear mixed modeling methods) investigated
the relationship of randomized group assignment with
symptom burden, controllability, and QOL over time (at 8
and 12 weeks). Time-invariant (age, education, social
support, optimism, trait anxiety, and number of previous
courses of chemotherapy) and time-dependent (depressive
symptoms, number of concurrent symptoms, perceived
barriers to symptom management, currently on chemo-
therapy, and hospitalization) covariates were included in
models for statistical adjustment. Estimated least squares
means and their standard errors were reported at each time
point. Missing data were handled through the linear mixed

Analysis

Follow-up

Allocated to enhanced care as
usual (n = 165)

Allocated to nurse-delivered
WRITE intervention

   Started intervention
   Never started intervention

(n = 166)
(n = 147)
(n = 19)

Allocated to self-directed
WRITE intervention

   Started intervention
   Never started intervention

(n = 166)
(n = 141)
(n = 25)

Analyzed
   Complete data at

         8 weeks
12 weeks
8 or 12 weeks
All time points

(n = 165)

(n = 140)
(n = 135)
(n = 145)
(n = 127)

Analyzed
Complete data at

      8 weeks
      12 weeks
      8 or 12 weeks
      All time points

(n = 166)

(n = 126)
(n = 125)
(n = 136)
(n = 110)

Analyzed
Complete data at

      8 weeks
      12 weeks
      8 or 12 weeks
      All time points

(n = 166)

(n = 131)
(n = 119)
(n = 136)
(n = 119)

Lost to follow-up
Died

        Dropped out
Progression or hospice
Questions not relevant
No reason given

(n = 19)
(n = 11)
(n = 8)
(n = 6)
(n = 2)
(n = 1)

Lost to follow-up
        Died
        Dropped out

                Progression or hospice
                Questions not relevant
                Too busy or overwhelmed

                by illness
                Computer issues
                Wanted nurse
                No reason given

(n = 29)
(n = 4)

(n = 25)
(n = 11)
(n = 2)
(n = 3)

(n = 3)
(n = 1)
(n = 5)

Lost to follow-up
        Died
        Dropped out

               Progression or hospice
               Questions not relevant
               Too busy or overwhelmed

               by illness
               Computer issues
               No reason given

(n = 37)
(n = 11)
(n = 26)
(n = 13)
(n = 5)
(n = 5)

(n = 1)
(n = 2)

Excluded
      Deemed ineligible

                   Before consent
                   After consent
                   Did not complete baseline

                   measures
      Dropped out before baseline

      assessment
      Died before baseline assessment 

(n = 86)
(n = 57)
(n = 3)
(n = 5)

(n = 49)

(n = 28)

(n = 1)

Randomly assigned after
completing baseline
measures (N = 497)

Assessed for eligibility and provided consent (N = 583)Enrollment

Allocation

FIG 1. CONSORT diagram of participant progress through study.
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modeling with outcome data assumed (and supported in
preliminary analyses) to be missing at random. The sig-
nificance level was set at P , .025 (two-tailed) for the two
primary symptom outcomes to reduce risk of type-1 error.

RESULTS

Of the 583 patients consented after determination of eli-
gibility, 497 (85.2%) completed BL measures within the
28 days required for participation and were randomly
assigned (Nurse-WRITE: n 5 166, SD-WRITE: n 5 166,
EUC: n 5 165). Of these, 392 (78.9%) and 375 (75.5%)
completed 8-week and 12-week follow-up assessments,
respectively (Fig 1, CONSORT diagram).

See Table 2 for participant sociodemographic and clinical
characteristics. Participants reported 14.2 (standard de-
viation [SD] 5 4.9) concurrent symptoms at entry. Fatigue
(n 5 259; 52.1%), constipation (n 5 125; 25.2%), and
peripheral neuropathy (n 5 124; 24.9%) were most
common target symptoms for intervention. Most (85%)
were receiving chemotherapy; 58.8% had received three or
more previous chemotherapy regimens. No group differ-
ences were noted at BL (P $ .05) for sociodemographic
and clinical characteristics or covariates.

Participant Engagement

Sixty-nine percent of Nurse-WRITE and 77% of SD-WRITE
participants completed a Symptom Care Plan for at least one
target symptom. SD-WRITE participants completed the full
intervention for 1.6 (SD 5 1.7) symptoms; Nurse-WRITE
participants completed the intervention for 1.0 (SD 5 0.95)

symptoms. Nurse-WRITE participants posted to the message
board an average of 11.5 (median 5 9; range, 0-47) times.

Primary Outcomes

Target symptom burden. At BL, target symptom burden
scores were comparable across groups (P 5 .42) and
scores significantly decreased across all three groups from
BL to 8 weeks (mean change 5 –1.002, SE 5 0.063, P ,
.001) and BL to 12 weeks (mean change 5 –1.266,
SE 5 0.067, P , .001) (Table 3 and Fig 2A). No group by
time interactions (P5 .18) or group main effects (P5 .24)
were identified.

Symptom controllability. Target symptom controllability did
not differ at BL among the three groups (P5 .58). There was
a significant group by time interaction (F 5 4.76; P , .001)
where both WRITE groups were superior to the EUC group
(Table 3 and Fig 2B). Nurse-WRITE and SD-WRITE groups
showed significant symptom controllability increases from BL
to 8 weeks (Nurse-WRITE: mean change 5 0.234,
SE 5 0.046, P , .001; SD-WRITE: mean change 5 0.180,
SE 5 0.048, P , .001) and BL to 12 weeks (Nurse-WRITE:
mean change 5 0.215, SE 5 0.052, P , .001; SD-WRITE:
mean change 5 0.162, SE 5 0.053, P 5 .002). No sig-
nificant changes over time (P$ .05) were seen in EUCgroup.

QOL. There were no BL differences in QOL total scores
among the groups (P 5 .44). A significant time effect was
found for QOL (F5 9.48; P, .001), with scores increasing
from BL to 8 weeks (mean change 5 2.145, SE 5 0.572,
P, .001) and fromBL to 12 weeks (mean change5 2.898,
SE 5 0.722, P , .001) in all groups. There were no sig-
nificant group by time interactions (P5 .83) or group main
effects (P 5 .24) for QOL (Table 3 and Fig 2C).

DISCUSSION

In this multisite randomized controlled trial, the web-based
WRITE Symptoms interventions, regardless of delivery
method, improved participants’ sense of control over their
symptoms from BL to 8 and 12 weeks compared with those
in EUC. These findings add to the literature on the potential
benefits of web-based cancer-related symptom manage-
ment to supplement in person clinical support. Both inter-
ventions included critical elements from the literature:
symptom monitoring; facilitated communication with pro-
viders, evidence-based education to support symptom
communication with providers, adherence to provider rec-
ommended pharmacologic interventions, and self-care
strategies; and symptom management problem-solving
and supported review and modification.13 Unexpectedly,
the higher intensity and individualized Nurse-WRITE was not
superior to the computer-mediated SD-WRITE in exploratory
analyses. In addition, participants in Self-WRITE were able to
complete the intervention for more symptoms than were
participants in Nurse-WRITE. Given the demonstrated
benefit, its efficiency for both patients and clinicians, and the
existing content and infrastructure, the SD-WRITE

TABLE 2. Baseline Sociodemographic and Clinical Characteristics for all
Participants (N 5 497)
Characteristic Mean (SD) Range

Age, years 59.3 (9.2) 24-90

Formal education, years 14.7 (2.7) 10-22

Time since diagnosis, months (median 5 37) 51.1 (42.1) 7-303

Previous cycles of chemotherapy, No. (median 5 14) 16.0 (9.4) 1-62

Covariates

Optimism 16.96 (3.84) 0-32

Trait anxiety 35.85 (22.96) 20-80

Social support 41.81 (5.95) 12-48

Symptom management barriers 4.20 (2.61) 0-16

Depressive symptoms 8.22 (5.23) 0-30

Characteristic No. (%)

Non-Hispanic White 455 (91.5)

Annual household income , $30,000 USD 102 (22.0)

Somewhat or extremely difficult to pay for basic needs 187 (37.9)

Have received $ 3 previous chemotherapy regimens 295 (59.4)

Currently receiving chemotherapy 420 (85.2)

Abbreviations: SD, standard deviation; USD, US dollars.
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intervention appears to be a scalable intervention with po-
tential for testing in cancer care delivery.

Unexpectedly, the WRITE Symptoms interventions did not
improve symptom burden or QOL compared with ECAU. A
possible explanation for symptom burden may be in the
highly variable nature of symptoms in recurrent cancer.
Although symptom burden captures the current impact of
symptoms, symptom controllability reflects positive ex-
pectancies in one’s ability to control symptoms. In situa-
tions where experiences change from day to day, positive
expectations for control may be important in predicting
coping efforts and downstream outcomes such as QOL.
Future studies should evaluate the temporal relationships
between symptom controllability, symptom burden, use of
symptom management strategies, and QOL outcomes.

Symptom burden and QOL improved over time for par-
ticipants across the three groups. This finding is notable,
given that multiple studies in this patient population
demonstrate stable or gradual worsening of symptom
burden and QOL over time that improves only after stopping
therapy.3,40 Improvements in symptom burden and QOL in
the EUC group were unexpected and may have blunted the
observed benefits of the WRITE interventions.

Although the lack of a true usual care group precludes
inferences of efficacy, the EUC protocol appeared to be an
active, low-dose intervention, containing elements

consistent with other systematic symptom-monitoring in-
terventions with demonstrated efficacy.11,12Further re-
search is needed to identify whether the beneficial effects of
symptom monitoring occur primarily through changes in
patients’ awareness and behaviors, changes in clinician
behavior, or a combination of the two.

Our focus on patients with recurrent ovarian cancer was
justified because of high symptom burden in this population.
However, this decision may have dampened the effect of the
interventions as these are expert patients with established
symptom management patterns and expectations. Many
participants noted their expertise and suggested interventions
be targeted earlier in their illness. Furthermore, 6% of par-
ticipants were admitted to hospice during the 12-week study
period, suggesting that their symptoms were urgent and
arguably not appropriate for a self-management intervention.

Wemade the difficult decision not to anchor enrollment and
assessments to diagnosis of a new recurrence. This de-
cision enhanced generalizability of study findings but may
have increased random error and reduced power to detect
significant group differences in outcomes.

The desire to create an asynchronous intervention and
to leverage the cathartic and problem-solving value of
expressive writing41,42 extended the time necessary to
generate an individualized symptom care plan for patients
in the Nurse-WRITE group. Conversely, in SD-WRITE,

TABLE 3. Descriptive Statistics (least squares means and SEs) and Test Statistics From Linear Mixed Modeling With Covariate Adjustmenta

Outcome

Group

Test Statistics, P valuesND WRITE, Mean (SE) SD WRITE, Mean (SE) EUC, Mean (SE) Total, Mean (SE)

SRQ-Burden Composite, weeks

BL 5.18 (0.13) 5.26 (0.14) 5.21 (0.13) 5.22 (0.10) F(group) 5 1.75, .18

8 4.15 (0.14) 4.37 (0.14) 4.12 (0.14) 4.21 (0.10) F(time) 5 186.61, , .001

12 3.79 (0.14) 4.20 (0.15) 3.86 (0.14) 3.95 (0.10) F(G 3 T) 5 1.39, .24

Total 4.37 (0.12) 4.61 (0.13) 4.40 (0.13)

SRQ-Control, weeks

BL 2.23 (0.06) 2.25 (0.06) 2.19 (0.06) 2.22 (0.04) F(group) 5 7.99, , .001

8 2.47 (0.06) 2.43 (0.06) 2.16 (0.06) 2.35 (0.04) F(time) 5 11.80, , .001

12 2.45 (0.06) 2.41 (0.07) 2.16 (0.06) 2.34 (0.05) F(G 3 T) 5 4.76, , .001

Total 2.38 (0.05) 2.36 (0.06) 2.17 (0.05)

FACT-G, weeks

BL 109.79 (1.31) 108.41 (1.31) 109.36 (1.27) 109.19 (0.98) F(group) 5 1.44, .24

8 111.92 (1.29) 110.24 (1.36) 111.84 (1.32) 111.33 (0.95) F(time) 5 9.48, , .001

12 113.39 (1.34) 110.16 (1.40) 112.80 (1.35) 112.09 (0.98) F(G 3 T) 5 0.37, .83

Total 111.67 (1.15) 109.60 (1.19) 111.33 (1.16)

Abbreviations: BL, baseline; CES-D, Center for Epidemiological Studies–Depression; EUC, Enhanced Usual Care; FACT-G, Functional Assessment of
Cancer Therapy-General; LOT-R, Revised Life Orientation Test; ND, nurse-delivered; SD, self-directed; SRQ, Symptom Representation Questionnaire; STAI,
State-Trait Anxiety Inventory.

aLinear mixed models included the following as covariates: STAI trait anxiety, CES-D depressive symptoms, LOT-R optimism, social support, age, years of
education, perceived barriers to symptommanagement, symptom count, total courses of chemotherapy (baseline), receipt of chemotherapy during previous
assessment period, and hospital stay.
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participants could progress through assessment to care
plan development in 20-30 minutes.

Additional analyses are underway to better understand the
perceived effectiveness of specific symptom management
strategies used during the intervention. Future research
should also consider which patients are most likely to benefit
from self-management interventions. Patients with few or
mild symptomsmay be lessmotivated to engage in symptom
management interventions. Conversely, participants with
high symptom burden had difficulty engaging in the inter-
ventions. Hospitalizations, ER visits, disease progression,
and hospice admissions were common barriers to

participation. Future research should focus on ways to re-
duce the work of symptommanagement for highly burdened
patients.

In conclusion, Nurse- and SD-WRITE were statistically su-
perior to EUC in symptomcontrol. Given increased efficiency
of SD-WRITE for patients and providers as well as scalable
content and infrastructure, an implementation study of SD-
WRITE is warranted. Future research should evaluate
whether a tiered WRITE Symptoms (progression from the
low intensity EUC to SD- to Nurse-WRITE) on the basis of
patient preference and/or risk assessment would be a cost-
effective approach to strengthening WRITE Symptoms.
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