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Abstract

Purpose: The objective of this review was to assess the efficacy of non-pharmacological
interventions on endometrial cancer (EC) survivors QOL, and their use of patient reported
outcome measures (PROMS).

Methods: We conducted a systematic review of randomized controlled trials (RCTs) of non-
pharmacological interventions that assessed the impact of intervention on EC survivors’ general
and domain-specific QOL (i.e., physical, psychological, and social well-being) using PROMs.

Results: Of the 3,178 studies identified, 28 full-text articles were reviewed, and 10 were included
in the review. Nine RCTs assessed at least one PROM as a primary outcome and six assessed a
PROM as a secondary outcome, but few studies used validated PROMSs. Significant improvements
in general QOL were found in two studies, domain-specific QOL in three studies, and both general
and domain-specific QOL in three studies; however, effect sizes ranged from small to large and no
significant effects were found for social well-being and few were found for psychological well-
being.

Conclusions: Few non-pharmacological interventions for EC survivors targeted QOL, even
though QOL was assessed as either a primary or secondary outcome of the RCT. Despite this,
findings suggest that non-pharmacological interventions for EC survivors hold promise for

improving general and domain specific QOL. Use of validated PROMSs would greatly enhance
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outcome reporting and facilitate comparisons across studies. More interventions are also needed
that address social and psychological functioning in this population.

Implications for Cancer Survivors: Our review highlights a need to 1) expand non-
pharmacological RCTs for EC survivors, 2) increase the use of validated PROMs measuring QOL,
and 3) address psychosocial domains of QOL when developing interventions for this population.

INTRODUCTION

Women with endometrial cancer (EC) are the second largest population of female cancer
survivors in the United States [1, 2]. It is estimated that 81% will live 5 years or more after
diagnosis [3] thanks to treatment advances and the fact that most EC tumors are well-
differentiated and localized [1, 4]. However, EC survivors have poorer quality of life (QOL)
relative to the general population [4], with poorer outcomes linked to higher rates of obesity
and sedentary lifestyle [5, 6]. They also suffer from obesity-related comorbidities including
diabetes, hypertension, and cardiovascular disease [7, 8], which can adversely affect QOL
and increase mortality risk [9, 10]. Non-pharmacological interventions (i.e., interventions
that do not include pharmaceutical therapies as a component of their treatment) that
encourage EC patients to increase physical activity, make healthier food choices and lose
weight have sought to improve health outcomes (e.qg., survival, lifestyle risk factors) in this
population [11], but they have yielded small effects that have not been sustained over time
[12]. One possibility is that most of these interventions have focused on improving health
outcomes (e.g., improving survival, reducing adverse events and lifestyle risk behaviors)
without addressing the variety of physical, functional, and psychosocial sequelae that EC
survivors experience that can contribute to poor QOL [13]. For example, many women
struggle with depression and anxiety symptoms, concerns about recurrence, and changes in
sexual and social functioning after being successfully treated for EC [13-17]. Developing a
greater understanding of the effects of non-pharmacological interventions on EC survivors’
general and domain-specific QOL (i.e., physical, psychological, and social well-being) could
therefore elucidate new targets and opportunities for enhancing intervention efficacy[18].

QOL can be assessed using a variety of patient reported outcome measures (PROMSs),
including general and domain-specific questionnaires. General QOL questionnaires
encompass generic instruments that can either be used across a wide range of diseases or
disease-specific instruments that assess a broad range of symptoms and side effects. Data
obtained from PROMSs can be leveraged to assess healthcare quality and used to make
comparisons across different cancers [17]. The latter is particularly important as relatively
little research has been carried out on PROMs and QOL in EC compared to other cancers
(e.g., breast cancer) [13]. Given this and increasing recognition of the importance of QOL in
the management of EC survivors, researchers have called for the incorporation of PROMs as
secondary or co-primary end points in EC randomized controlled trials (RCTs) [13]. As a
growing number of RCTSs targeting EC survivors are now including PROMs, a rigorous
evaluation is needed to identify service gaps, directions for new research, and to provide
evidence-based recommendations to health care providers and patients. To address these
gaps, we conducted a systematic review of RCTs of non-pharmacological interventions for
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EC survivors that assessed the impact of intervention on survivors’ general and domain-
specific QOL using PROMs.

Search Strategy and Selection Criteria

Our review was guided by the Preferred Reporting Items for Systematic Reviews and Meta-
Analyses (PRISMA) guidelines [19]. A medical librarian conducted searches within the
MEDLINE Ovid, EMBASE, Scopus, Psyclnfo, PubMed, and Cochrane electronic databases
using MeSH headings and equivalent words and phrases. Search terms and the complete
search strategy are detailed in Appendix A. Results were verified by reviewing reference
lists from the publications retrieved, including relevant systematic reviews and meta-
analyses. In a blind review, titles and abstracts of publications were screened by three
reviewers -- a health psychologist (HB), a clinical psychology doctoral student (MKR), and
a Masters level research coordinator with experience working with EC patients (AB).
Articles selected for screening were 1) focused on EC survivors or included EC survivors in
their sample, 2) RCTs of non-pharmacological interventions (i.e., behavioral, psychological,
or educational interventions), and 3) involved outcome assessment of PROMs. Articles were
excluded if they 1) were not in English, 2) did not report data (e.g., study protocols) or full
text was not available (e.g. conference abstracts, poster presentations), or 3) did not report
the percentage of EC participants in the study sample.

Study Selection, Data Extraction, and Guality Assessment

RESULTS

The three reviewers screened each study independently by title and abstract based on the
predefined eligibility criteria. Full texts of eligible studies were then reviewed by AB and
MKR for data extraction. Study characteristics including author, year of publication,
intervention characteristics, participant characteristics, PROs assessed, statistical analysis
method, and outcomes were extracted and inputted into Eppi-Reviewer 4. Disagreements in
study eligibility, data extraction, and quality assessment were resolved by consultation with
the third author, HB. Enrollment and retention rates are reported in Table 2. Enrollment rates
reflect the number of individuals successfully enrolled in the intervention, and were
computed by dividing the total number who consented by the total number invited to
participate. Attrition rates reflect the number of individual who dropped out of the study
either during intervention or at follow-up. When not reported, these rates were computed by
dividing the number of participants who failed to complete follow-up assessments by the
total number of participants randomized. Finally, two team members (AB and HB) reviewed
all data to ensure accuracy before analysis. Studies were assessed for quality using a
modified 11-item version of the well-established Physiotherapy Evidence Database (PEDro)
coding scheme [20].

Our search strategy identified 5,137 references and 1 additional article was identified
through searching references of systematic reviews. Following removal of 1,960 duplicates,
we screened titles and abstracts of 3,178 unique studies. After reviewing titles and abstracts,
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28 articles were retrieved in full, of which 10 [8, 21-29] were eligible for this review (see
Figure 1).

Participant Characteristics

As Table 1 shows, patients were predominately white (82.3%); mean age was 56.7 years (SD
= 4.6, range = 31 [21] to 79 years [29]). Across studies, 558 EC survivors were enrolled, but
sample size varied considerably, ranging from 28 [28] to 165 [26]. Only one study had a
sample size > 100 [26]. Four studies focused exclusively on EC or uterine cancer survivors
[8, 24, 27, 28]; the rest involved mixed samples of gynecological cancer survivors [21-23,
25, 26, 29]. The mean enrollment rate was 22.1% (range = 5.3% [21] to 69% [23]), and the
mean attrition rate was 14.4% (range = 0% [23] to 39.3% [28]).

Design Characteristics

As Table 2 shows, seven of the 10 RCTs sought to improve lifestyle risk behaviors (e.g.,
reducing overweight/obesity, increasing physical activity, and improving dietary intake) [8,
22, 24-28]; three targeted different domains of QOL (i.e., physical, social, and
psychological well-being) [21,23, 29]. Intervention duration ranged from 8 [23, 25] to 24
weeks [27]. The average number of sessions was 12 (range = 3 [21] to 24 [28]), and session
length varied from 20-120 minutes. Five interventions were delivered in person [21, 23, 25,
26, 28], one was delivered by telephone/text [24], and four incorporated both modalities [8,
22,27, 29].

When reviewing behavioral health interventions, theoretical frameworks used for
intervention development were noted to determine if there were trends in phenomenological
agreement and effectiveness across interventions. Three studies [23, 24, 29] had no explicit
or implied conceptual framework. Social Cognitive Theory, which posits individual
behavioral change is achieved through skill building in self-efficacy and positive
reinforcement of goals [30] grounded four interventions [8, 25, 27, 28]. Cognitive behavioral
and/or behavioral change theories, which posit that behavioral change is influenced by
readiness, intention and commitment to change [31] were utilized in two interventions [22,
23]. Finally, Self-Determination Theory [32], which focuses on individual needs for
autonomy (intrinsic motivation), competence, and relatedness grounded one intervention
[26]. Therapeutic techniques that were employed included Cognitive Behavior Therapy
(CBT), health education, individual and group counseling, pelvic floor muscle training, and
Japanese massage therapy.

PROMSs Used

Nine of the ten RCTs included at least one PROM as a primary outcome measure [8, 21-23,
25-29], six included at least one PROM as a secondary outcome measure [21-24, 26, 27].
As Table 2 shows, choice of PROMSs varied widely. The most commonly used PROM was
the FACT-G [33] (4 studies) [8, 22, 26, 28]. Other PROMs used included the EORTC
QLQ-30 [34] (N=2) [23, 25]. Beck Depression Inventory [35] (BDI; N=2) [21, 22] and
Hospital Anxiety and Depression Scale [36] (HADS; N=2) [23, 27]. Five studies assessed
changes in PROM s at one follow-up time point [23, 24, 26, 28, 29], three assessed changes
at two follow-ups [21, 22, 25], and two assessed changes at three follow-ups [8, 27].
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Intervention Effects on QOL

Theoretical frameworks proved to have a significant impact on study design and intervention
effectiveness. Studies that utilized cognitive behavioral approaches and interpersonal
counseling in their intervention design were more likely to yield significant effects across all
three QOL domains. Session length and frequency of intervention were not predictors of
efficacy across QOL domains, however adherence to traditional treatment lengths for
behavioral interventions seemed to have contributed to their effectiveness within each study.

As Table 2 shows, eight studies assessed general QOL, but domain-specific measures of
QOL were not consistently included in assessment batteries. For example, only three studies
included a domain-specific measure of physical well-being (i.e., fatigue, urinary
incontinence) [8, 22, 29]. Several studies identified physical activity or physical health as a
primary outcomes, however these outcomes were assessed using anthropometric measures
(e.g. waist circumference, six minute walk test, body mass index) as opposed to PROMs [27,
28]. Eight studies assessed psychological well-being [8, 21-24, 26, 27, 29], but the
constructs measured varied widely and included depression, anxiety, self-efficacy, mood,
distress, body image, and perceived impact of cancer. Only two studies assessed social well-
being [21,24]; and neither reported any significant changes over time.

Two studies reported no improvements in either general or domain-specific QOL [8, 29]. Of
the remaining eight studies, two reported improvements in general QOL [25, 28], three
reported improvements in domain-specific QOL [21,22, 27], and three reported
improvements in both general and domain-specific QOL [23, 24, 26]. Although we could
not calculate effect sizes based on the available data reported in two studies [23, 24], effect
sizes for at least one QOL outcome were of small magnitude in four studies [21,22, 25, 26],
medium magnitude in one study [21], and large magnitude in two studies [27, 28] (see Table
2)[37].

Quality of Studies

A review of findings using the modified PEDro scale [20] revealed that all 10 studies
specified eligibility criteria and randomly allocated participants to groups. In most cases,
random allocation was concealed with the exception of three studies [21,26, 28]. Subjects
and study administrators were not blinded to group allocation after randomization in any
studies, but two studies reported blinding assessors to group allocation at follow-up
assessment [21, 22]. Only five studies obtained measures of at least one key outcome from
more than 85% of the original participants [21-23, 27, 29]. All studies reported results of
between-group comparisons for at least one key outcome, but only two studies reported both
point measures and measures of variability for at least one key outcome [22, 23]. Of the
eight studies that failed to report both measures, two studies reported effect sizes [21,28],
five studies reported standard deviation and/or confidence intervals as measures of
variability [8, 24-27], and one study reported neither [29].
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DISCUSSION

This systematic review was conducted to understand the effects of non-pharmacological
interventions on EC survivors’ general and domain-specific QOL. To date, three systematic
reviews have been conducted to examine QOL in EC survivors [12, 17, 38]. Our findings
augment and extend findings from these reviews by examining a broader array of non-
pharmacological interventions that have been tested in RCTs and distinguishing between
general and domain-specific aspects of QOL. Specifically, we found that three interventions
demonstrated significant improvements in both general and domain-specific QOL, two
demonstrated improvements for general QOL only, and three demonstrated improvements
for domain-specific QOL only. However, effect sizes ranged from small to large, validated
PROMs were infrequently used, and a wide variety of QOL domains were examined,
making cross-study comparisons difficult.

This review uncovered several limitations of the non-pharmacological intervention literature
in EC that represent directions for future research. First, several studies were identified but
were excluded because they either involved pharmacological interventions [39], were single-
arm trials or quasi-experimental studies [40-43], or did not include at least one PROM as an
outcome measure [44]. The fact that all the studies meeting our inclusion criteria were
conducted in the past decade reflects this burgeoning research area and need for more RCTs
that utilize validated PROMSs so conclusions can be drawn regarding the efficacy of
interventions on general and domain-specific aspects of QOL. Second, only four RCTs
focused exclusively on EC survivors [8, 24, 27, 28], and only two of these demonstrated
significant effects on QOL [24, 28]. More studies are thus needed that either address the
unique health and QOL needs of EC survivors or that report outcomes separately by cancer
type. Third, most studies had small sample sizes and thus were underpowered to examine
changes in the multiple QOL outcomes that were assessed and enrollment rates varied
widely from 5.3% [21] to 69% [23]. In the larger context of enrollment in clinical trials, only
5-30% of adult cancer patients participate [45, 46]. Documented barriers such as distance
from the trial center, fear of randomization, and perceived burden of participation were all
likely factors as most of the RCTs we reviewed were delivered in person, did not involve
participant blinding, and involved numerous sessions delivered over several weeks.
Incorporating strategies to reduce burden such as decreasing the number of sessions or
assessments, and conducting sessions by phone, the Internet, or in patients’ homes may help
reduce burden and bolster enrollment. Likewise, enlisting physicians or clinic staff to
introduce the study may also be helpful. Fourth, most studies included white participants,
ignoring the possibility that race and culture may influence survivor QOL. Study
demographics also likely reflect who has access and ability to attend intervention programs
and may have excluded patients who lived far away from their care center, had transportation
problems, or had physical limitations that made travel difficult. Emerging communication
technologies (e.g. internet, mobile health technologies, and social media) may help to
improve equal access and facilitate dissemination. However, more research is needed to
determine survivors’ intervention preferences, whether factors such as advanced disease
status, age, or comfort with technology affect receptivity and uptake, and whether such
interventions are feasible and cost-effective. Finally, in our quality assessment of each
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intervention, we uncovered inconsistencies in study methodology and outcome reporting
that impacted comparability of results. Although quality scores on the PEDro scale were
generally high, most studies did not report both point measures and variability measures for
key outcomes (criterion 11 on the PEDro scale). Some studies also did not include
information on refusal or attrition rates, suggesting that reporting standards could improve.

None of the interventions in this review explicitly targeted social functioning and only one
targeted psychological functioning. This could explain why no significant effects on social
well-being, depression, anxiety, or general distress were found. Another possibility is that
the lack of significant results in individual studies may be attributed to some participants
having very little distress or relationship problems to begin with, or that some studies did not
use stringent screening criteria prior to enrolling participants. More research is needed to
determine whether there are profiles of at-risk survivors who may benefit from intervention
and whether it may be necessary to screen for psychological distress or poorer physical well-
being from the outset. Finally, research has shown that cancer patient distress often alleviates
over time as patients adjust to the “new normal” of their lives after treatment [47, 48]. This
natural trajectory may have washed out any positive intervention effects.

Despite a growing literature on the functional challenges of EC survivorship [4], few studies
have sought to address issues such as sexual dysfunction, incontinence, and dyspareunia in
this population. Research in other cancers has shown that these functional challenges
adversely affect psychological, relationship, and social functioning [49], and studies have
shown that EC survivors are interested in participating in interventions that will positively
impact their mental health and sexual/relationship functioning alongside their physical
health [4, 50, 51]. In reviewing the excluded studies, we found that a number of studies in
this area were either single-arm trials or quasi-experimental studies, so more RCTs are
needed that address these aspects of survivor QOL.

In conclusion, although findings of this review suggest that non-pharmacological
interventions for EC survivors may hold promise for improving general and domain specific
QOL, more studies with methodologically rigorous designs are needed in order to draw
definitive conclusions. Even though all the studies in this review included QOL as either a
primary or secondary outcome, most focused on improving health outcomes (e.g., clinical
outcomes and lifestyle behaviors) and only three sought to directly improve QOL. Thus,
effect sizes may be improved by directly targeting QOL and being more discerning about
when to target general or domain-specific QOL in future RCTs. Likewise, use of validated
PROMs would greatly enhance outcome reporting and facilitate comparisons across studies.
Reporting standards also need to be improved. For example, we were unable to examine
whether age, cancer type (e.g. uterine, endometrial), stage at diagnosis, or length of
remission impacted QOL, as this data was not always reported. Finally, our findings suggest
that a research gap exists with regard to interventions that target psychological and social
functioning and that more interventions are needed that address these survivor concerns
alongside their physical health.
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Supplementary Material

Refer to Web version on PubMed Central for supplementary material.

Appendix A. Search strategy

1. exp Genital Neoplasms, Female/ 218,385

2. (genital* and (neoplas* or “neo-plas*” or cancer* or tumor* or oncolog* or carcinoma* or 7,598 tumour* or
adenocarcinom* or “adeno-carcinom*”) and (female* or woman* or women* or
girl*)).ti,ab,kw.

3. (gynecol* or gynaecol* or endometr* or “endo-metr*”) and “neo-plas*” or cancer* or 66,497 (neoplas* or
tumor* or tumour* or oncolog* or carcinoma* or adenocarcinom* or “adeno-
carcinom*”)).ti,ab,kw.

4.1or20r3 242,741

5. Survivors/ or Cancer Survivors/ 24,586

6.  Survivorship/ 224

7. ((survivorship* or “survivor-ship*”) and (plan* or agenda* or treatment* or 5,413 regimen* or

summar¥)).ti,ab,kw.

8.50r6or7 28,554

9.4and 8 856
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Participant and Design Characteristics of Studies in the Systematic Review (k = 10)

Table 1.

Cancer Type
Endometrial/Uterine Only
Endometrial and Other
Sample Size

Participant Age

Percent White/Caucasian ™

Enrollment Rate

Attrition Rate

Type of Control Group
Usual Care

Wait-list Control

Note:

Mean(SD) Number (%0) of Studies

4 (40.0)
6 (60.0)
55.8 (38.8)
56.7 (4.6)
82.3%
22.1% (18.7)
14.4% (11.6)
8 (80.0)
2(20.0)

Page 13

*
One study [28] targeted only Japanese nationals. Three studies [27, 29, 32], reported incomplete ethnic demographic information for participants
randomized, so ethnic breakdown could not be ascertained for these studies.

J Cancer Surviv. Author manuscript; available in PMC 2022 August 01.



1duosnuey Joyiny 1duosnuen Joyiny 1duosnuey Joyiny

1duosnuen Joyiny

Buchanan et al.

Page 14

Table 2.
Systematic Review of Randomized Control Trial Interventions Involving Endometrial Cancer Survivors (k =
10)
Sample Enroliment Study Design Study Arms: Key Findings
Demographics and Attrition
Rates
Brotto, N: 31 Enroliment: Theory: CBT Intervention: General QOL — N/A
2012 [21] | Mean age: 54 5.3% Blinding: No mindfulness-based Physical Well-Being — N/A
% EC: 64.5% Attrition: 0% | Randomization: Yes cognitive behavioral Psychological Well-Being
Delivery/dosage: 3 intervention for sexual « Depressive Symptoms - Beck
months/once a month dysfunction Depression Inventory (BDI), ns
Primary Outcome(s): (psychoeducation + « Sex-related Distress - Female
Psychological Well- mindfulness stress Sexual Distress Scale (FSDS)
Being, Social Well- reduction) (d=0.22)
Being Control: wait-list Social Well-Being
Secondary control * Relationship Functioning -
Outcome(s): Interventionist: Sexual Function Questionnaire
Psychological Well- Psychologist (SFQ), ns
Being Assessment: Baseline, » Sexual Functioning - Female
3 months, 6 months Sexual Function Index (FSFI) *
(d =0.53)
Donnelly, N: 33 Enroliment: Theory: Trans- Intervention: Physical General QOL
2011[22] | Mean age: 53 8.3% Theoretical Model Activity Behavioral * Functional Assessment of
% EC: 45.4% Attrition: (TTM) Change Intervention Cancer Therapy-General (FACT-
15.2% Blinding: Yes Control: Usual Care G) Total Score, ns

Randomization: Yes
Delivery/dosage: 12
weeks/ 5-7 times per
week

Primary Outcome(s):

Physical Well-Being
Secondary
Outcome(s): General
QOL, Psychological

(+ weekly symptom
screens over phone)
Interventionist:
Physiotherapist
Assessment: Baseline,
12 weeks, 6 months

Physical Well-Being

« Fatigue - Multidimensional
Fatigue Symptom Inventory-
Short Form (MFSI-SF) { (d
=0.21)%

« Fatigue - Functional
Assessment in Chronic Illness
Therapy —Fatigue (FACIT-F),
ns

« Sleep dysfunction (Pittsburgh
Sleep Quality Index; PSQI), ns
Psychological Well-Being

« Depressive Symptoms (BDI),
ns
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