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Abstract

Background: To explore the existing evidence of the real-world implementation of patient-reported outcomes
(PROs) in oncology clinical practice and address two aims: (1) summarize available evidence of PRO use in clinical
practice using a framework based on the International Society for Quality of Life Research (ISOQOL) PRO Implementation
Guide; and (2) describe reports of real-world, standardized PRO administration in oncology conducted outside of scope of
a research study.

Methods: A Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) protocol was developed to
guide the systematic literature review (SLR) that was conducted in MEDLINE and Embase databases. A two step search
strategy was implemented including two searches based on previously completed reviews. Studies published from 2006
to 2017 were synthesized using a framework based on the ISOQOL PRO Implementation Guide.

Results: After screening 4427 abstracts, 36 studies met the eligibility criteria. Most elements of the ISOQOL
PRO Implementation Guide were followed. Two notable exceptions were found: 1) providing PRO score
interpretation guidelines (39% of studies); and 2) providing patient-management guidance for addressing
issues identified by PROs (25% of studies). Of the 22 studies with an intervention component, 19 (86%)
reported intervention effects on study outcomes. The European Organisation for Research and Treatment of
Cancer Quality-of-Life Questionnaire-Core 30 (EORTC QLQ-C30) was the most commonly used PRO (n = 10, 28%); use of
38 other PRO measures was also reported. Only three studies (8%) reported real-world PRO implementation.

Conclusion: Reports of real-world PRO implementation are limited. Reports from studies conducted in clinical settings
suggest gaps in information on PRO score interpretation and the use of PRO results to inform patient management.
Before the promise of practice-based PRO assessment in oncology can be truly realized, investigators need to advance
the state-of-the-art of real-time PRO score interpretation as well as developing guidance on how to use PRO insights to
drive clinically-meaningful patient-management strategies.
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Introduction

There has been growing interest in the assessment of
patient-reported outcomes (PROs) over the last 40
years, and the use of PROs in clinical and health ser-
vices research is common [1]. PROs have been defined
as “any report of the status of a patient’s health condi-
tion that comes directly from the patient, without in-
terpretation of the patient’s response by a clinician or
anyone else.” [2] The incorporation of PROs in clinical
practice can serve numerous purposes [3] including:
(1) describing a patient’s overall state; (2) screening
for incipient disease and undetected disability [4, 5];
(3) monitoring disease progression and response to
treatment; (4) assessing patient-centered needs; (5)
formulating treatment plans consistent with patient
preferences [6-8]; (6) improving physician-patient
communication [9-11]; (7) providing patient-based
data for quality initiatives [12—14]; and (8) standardiz-
ing interactions between healthcare providers and pa-
tients [3]. While the use of PROs in clinical practice
can help in all of these areas [1, 15], critical questions
remain about how patient outcome data should be
collected, shared, and used to improve the quality of
care and patient health outcomes [16]. Some reports
have emerged regarding the use of PROs in routine
clinical practice across different conditions [1, 17-22],
but the incorporation of these tools in oncology
clinical practice has been slower than adoption in re-
search [23-26].

More recently, routine use of PROs in oncology prac-
tice has been identified as a priority area by the Presi-
dent’s Cancer Panel [27] as well as by national oncology
societies such as the American Society of Clinical Oncol-
ogy (ASCO) [28]. There is increasing interest in bringing
“the patient’s perspective” to cancer decision making
which is demonstrated by a number of key initiatives of
PRO application in oncology research and regulatory de-
cisions [29]. However, little evidence has been generated
with regards to clinical-practice implementation [30].

The interest in implementation of PROs specifically in
oncology care is exemplified by the number of recent re-
views on PRO clinical applications and their impact on
health outcomes [31-34]. All of the recent oncology re-
views provide some insights on gaps in existing evidence
of PRO use in clinical practice related to both challenges
in implementation and PRO use impact. For example,
Howell identified that more attention needs to be paid
to complexity of implementation and interpretation [32].
King and colleagues [33] found a scarcity of studies
reporting data on actions and medical decisions [33].
Two others—Chen [31] and Kotronoulas [34]—exam-
ined PRO intervention evidence and identified weak sig-
nals specific to changes in patient management and
improved health outcomes [31, 34]. While these reviews
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identified important evidence gaps, none of them used
an existing implementation framework to organize find-
ings or focused on a review of publications reporting on
the actual implementation of PRO in real-world settings
beyond the context of a feasibility study or intervention
trial. The current review makes a unique contribution to
the field, by summarizing currently existing evidence
using an implementation framework based on the user’s
guide for the implementation of PROs in clinical prac-
tice recently developed by the International Society for
Quality of Life Research (ISOQOL) [35]. The guide in-
cludes recommendations for the following implementa-
tion elements: (1) identifying the goals for collecting
PROs in clinical practice and which key patient out-
comes or barriers need attention; (2) considering group
of patients and the care settings; (3) determining which
questionnaire(s) to use (e.g., whether to use generic or
disease-specific questionnaires, profile or preference-
based measures, single or multi-item scales, and static or
dynamic questionnaires); (4) choosing how often a pa-
tient should complete the questionnaires and whether it
should be one-time completion or repeated, tied to
clinic visits, or a way to monitor patients between visits;
(5) deciding how the PRO will be administered and
scored; (6) identifying interpretation benchmarks for the
PRO score and how scores requiring follow-up will be
determined; (7) developing strategies for when the PRO
results will be presented and discussed with the patient
(such as during or after the visit), how the results will be
presented (e.g., numeric, graphical, one-time results or
trends over time), and who will see the PRO score re-
ports; (8) determining what will be done to respond to
issues identified by the PROs and follow-up; and (9)
evaluating the impact and value of the PRO interven-
tions on the practice and patient [35]. While previous
publications have discussed various considerations and
potential applications of PROs in clinical practice [36—
38], the ISOQOL PRO Implementation Guide is most
recent and provides specific implementation guidance
developed by subject matter experts and endorsed by a
professional organization.

The objective of this systematic literature review (SLR)
was to explore and summarize the existing evidence of
PRO use in oncology clinical practice. We address two
key aims in the review: (1) summarize available evidence
of PRO use in clinical practice using a framework based
on the ISOQOL PRO Implementation Guide [35]; (2)
describe reports of real-world implementation of PRO
measures with oncology patients. Real-world implemen-
tation of PROs can provide evidence regarding the usage
and potential benefits of PRO adoption derived from
real-world clinical settings. For the purposes of this re-
view, real-world implementation studies were defined as
those reporting the process of ongoing standardized
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PRO administration and related clinical actions to man-
age patient care conducted in a routine clinical practice
beyond the scope of a specific research study.

Methods

Study design

We conducted a SLR in accordance with the Pre-
ferred Reporting Items for Systematic Reviews and
Meta-Analyses (PRISMA) guidelines [39, 40]. The
protocol was developed following PRISMA guidelines
and the Guidance on the Conduct of Narrative Syn-
thesis in Systematic Reviews [41].

Data sources

The literature search was conducted in two databases:
MEDLINE and Embase. Blocks of medical subject head-
ing (MeSH) terms were used to identify the most rele-
vant articles and conference papers that describe PRO
implementation in oncology clinical practice.

Search strategy

The SLR search strategy was developed in consult-
ation with a professional librarian and used a two-
step approach for identifying studies. The first step
included a search strategy and approach based on a
previously published systematic review of use of PROs
in oncology care [31]. As part of the first step, two
additional, closely-related systematic reviews were
identified [32, 33]. References from these oncology lit-
erature reviews were examined, and studies meeting
the selection criteria were incorporated into the re-
view [32, 33]. As time has elapsed since the publica-
tion of these reviews, they had a narrower focus and
used different search strategies and search terms, a
second search was conducted to replicate and update
the earlier Howell [32] and King [33] reviews to fur-
ther ensure a comprehensive review of recent publica-
tions from the end date of published reviews. MeSH
terms and free-text keyword groups (e.g., “neoplasm,”
“PRO measure,” “clinical practice,” and “treatment”)
were used in different combinations. These updated
searches also included specific PROs as search terms,
minimizing the risk of missing relevant articles that
used these measure, but may have resulted in over-
representation of these specific measures in the final
results. Terminology adjustments were made accord-
ing to the requirements of each database. Both
searches were supplemented by a hand search of ref-
erences of relevant articles. Appendix A shows the
full search strategy.

Selection criteria
Articles were included in the review if they met the fol-
lowing inclusion criteria: (1) cancer focus; (2) articles
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published in the past 10 years from 2006 to 2016 (inclu-
sive) and abstracts from meetings held in 2015-2016 to
ensure review of the current state of the field; (3) pub-
lished in English; (4) title, abstract, or article contained
information pertaining to the measurement of treatment
satisfaction, process of care, treatment adherence, treat-
ment decision-making, patient activation, PROs of
health-related quality of life (HRQoL), symptoms, or
function; and (5) the study design was a randomized
controlled trial or an observational study in a
clinical-practice setting or a report of PRO implementa-
tion in clinical practice.

Exclusion criteria were: (1) articles focused on
non-cancer populations; (2) measures did not pertain to
clinical outcomes or PROs associated with cancer treat-
ment; (3) basic science studies (e.g., molecular bio-
markers, neuroimaging drug formulation); (4) study
designs not relevant including study protocols, case
studies, case reports, case series, editorials, reviews,
commentary, news, or study protocols; and (5) non-Eng-
lish language.

Data screening and abstraction

All abstracts were reviewed using DistillerSR® [42]—a
systematic literature review reporting software—to assist
with the organization, extraction, and categorization of
all literature. Abstract and article screening was per-
formed by three trained reviewers in a two-step process.
During the Level 1 review, in order to standardize the
review process, a calibration exercise was conducted by
the reviewers for all abstracts and titles to assess eligibil-
ity for inclusion in the full-text review. Full-text articles
that met the inclusion criteria were retrieved. If a deter-
mination of eligibility was not possible from the abstract,
the full-text article was reviewed. During Level 2,
full-text articles were reviewed again for eligibility. Dis-
agreements on eligibility of screened publications at both
levels were resolved through discussion with reviewers
and final adjudication of unresolved disagreements by
the first author of this paper (M.A). For eligible articles,
the data was abstracted into a detailed source table that
included data fields on study country, study type, cancer
type, study objectives, sample size, study duration, study
inclusion/exclusion criteria, PRO intervention character-
istics, PRO reporting characteristics, study endpoints, as-
sessment timepoints, PRO study results, and limitations/
contextualization. The data abstracted into the detailed
source table was validated by a second independent se-
nior reviewer to ensure the accuracy of data abstraction.
The detailed source table was used to organize informa-
tion in summary tables that were developed during data
analysis and based on the ISOQOL PRO Implementa-
tion Guide Framework.
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Data analysis

We used the ISOQOL PRO Implementation Guide
[35] as the basis for developing a framework to ad-
dress our first research aim (Table 1). Categories
corresponding to each of the ISOQOL PRO Imple-
mentation Guide recommendations were created, and
information from the articles was extracted into sum-
mary tables from the original detailed literature
source table. This was done to explore relationships
in the data and to establish if all recommended infor-
mation was included in reports of PRO use in oncol-
ogy clinical practice. The framework was used to
explore the use of PROs in clinical care and their re-
lationship to outcomes in the context of the ISOQOL
PRO Implementation Guide. To inform the second
aim of this review—to describe reports of real-world
implementation of PRO measures settings with oncol-
ogy patients—we examined the characteristics of all
real-world implementation reports.

Results

As shown in the PRISMA diagram (Fig. 1), a total of
5754 records were identified, and they yielded 4427
unique publications (following removal of dupli-
cates). A total of 117 full-text articles were retrieved
for a second round of screening. Of these, 36 articles
met the inclusion criteria and are presented herein
(Table 2). The largest number of studies were from
the United States (US) (n =16, 44%) followed by the
United Kingdom (UK) (n=6, 17%), Germany (n =3,
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8%), Canada (n=2, 6%), The Netherlands (n = 2,
6%), other individual European Union (EU) countries
(n=6, 17%), and Australia (n =1, 3%).

Results: Available evidence on reporting of ISOQOL PRO
implementation guide categories

Data from all 36 reports of PRO measures used in
clinical settings were summarized according to the
ISOQOL PRO Implementation Guide Framework
[35]. .Publications included research studies (inter-
vention research (n=19, 58%), feasibility research (n
=10, 28%), combination intervention and feasibility
(n =3, 8%), real-world implementation reports (n=3,
8%); and an intervention for quality improvement (n
=1, 3%) We initially summarized findings related to
design considerations of PRO integration in clinical
practice within the specified ISOQOL categories
(goals for collecting PROs, assessment details, PRO
selection, and mode of administration) followed by
evidence in categories related to reporting and use
of PRO results (reporting of PRO results, PRO score
interpretation, plans for addressing issues identified
by the PRO, and evaluation of PRO impact on clin-
ical practice). Table 2 presents a summary of key el-
ements from each paper included in the review.

Goals for collecting PROs

As part of this synthesis step, we examined the stated
clinical-practice goals for the PRO data collection. Planned
use of PROs included monitoring symptoms (n = 13, 36%),
improving quality of care (n=10, 28%), enhancing

Table 1 I1SOQOL PRO Implementation Guide Framework for SLR Data Synthesis

Data Synthesis Categories

Data Codes

PRO Study Design
Recommendations

Goals for Collecting PRO

Patients, Setting, Timing of
Assessment

Selection of PROs

PRO Mode of administration

PRO Study Results
Recommendations

Reporting of PRO Results

Score Interpretation

Plans for Addressing Issues
Identified by PRO

Evaluation of PRO Impact on
Clinical Practice

Screening, Monitoring, Patient Centered Care, Decision Aid, Team
communication, Quality of care

Patients: Type of Cancer, Adults vs. Children
Setting: Clinic, Home, Hospital, Hospice
Timing of assessment: Before Visit, During Visit, After Visit

Types of PROs Used: Symptoms, Function, Disease-Specific Quality
of Life, Generic Quality of Life, Other

Paper and Pencil /Phone/ IVR/ePRO (Tablet, Web, Phone)
Where? Clinical Flow vs. Other

How? Numbers, Graphs, Full Report

Who? Clinical Team, Patient, Both

Written guidelines, Cut Scores, Minimally Important Difference,
Normative Scores

Plans in Place/No Plans

Research Designs Used (RCT, Quasi RCT, Survey)

Types of Outcomes Considered: Outcomes with Evidence of
Impact

Abbreviations: ePRO = electronic patient-reported outcome, /VR = Interactive Voice Response, PRO = patient-reported outcome, RCT = randomized controlled trial
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Identification

Total abstracts identified: 5,754
Step 1 US only (2006-2016), (n=793)
Step 1a Worldwide (2006-2016), (n=1,202)
Step 2 Howell (2015) (2013-2016) and King (2016) (2015-
2016) based strategy update (n=3,722)

Screening

Eligibility

Included

Review references (n=37)

l

SLR 1 Duplicates excluded
(n=1,327)

i

Abstracts screened
(n=4,427)

l

Abstracts excluded
(n=4,310)

Reasons for exclusion: RCT treatment
efficacy; PRO not used for clinical care;

other study design;
study <50 patients

Full-text articles assessed
for eligibility
(n=117)

Full-text articles excluded
(n=81)

il

SLR 1 Studies included in
qualitative synthesis
(n=36)

Fig. 1 PRISMA Flow Chart

patient-provider communication (n=9, 25%), and deliver-
ing patient-centered care (n =9, 25%) (Table 3).

Patients, setting, and timing of assessments

All studies provided relevant details on the type of pa-
tients included, study setting, and timing of assessment
(before visit, during visit, after visit, at home). Most
studies were conducted with adult populations (94%) in
outpatient settings (92%). PROs were administered most
often at the clinic immediately before seeing the doctor
(36%) or during a visit (33%). The type of cancer patient
varied with a majority of studies including three or more
cancer types (69%), and only seven studies (19%) with a
single cancer type.

PROs selected for use in the studies

A total of 46 PRO measures were used across the 36
studies; 33 of the PRO measures were rarely used and
were included in only one or two studies suggesting
wide variability in measures used. Studies predominantly
reported measuring symptoms (n=15 42%) or
cancer-specific HRQoL (n=13, 33%) outcomes. The
most widely-used measure was the EORTC QLQ-C30
(n=10,28%) followed by the Hamilton Anxiety and De-
pression Scale (HADS) (n =5, 14%).

PRO mode of administration
All but one of the studies reported the mode of PRO
administration. Electronic administration was the most

common mode (=31, 69%) followed by
paper-and-pencil (n =12, 27%). Two studies used inter-
active voice response (IVR) (n =2, 5%).

Reporting of PRO results

The summary of information on PRO results indicated
that the preferred format of results presentation was an
electronic summary report (n=19, 56%) or a printed
copy of PRO results (n=7, 19%) while e-mails/tele-
phones (n=5, 14%) were used less often. Results were
most often presented only to the clinical team (n = 30,
83%); only three studies (11%) presented the PRO results
to both the clinician and the patient, and one study pre-
sented results to patients only.

PRO score interpretation

A large proportion of studies (n =17, 47%) failed to re-
port information on how to interpret PRO scores. Eleven
studies (31%) provided PRO scores alone with no inter-
pretation guidance, and six articles (17%) did not report
any information on PRO score interpretation. Fifteen
studies (42%) provided scores in the form of a graphical
display which may aid in score interpretation. About half
of the papers reviewed (=19, 53%) reported PRO
scores along with some information on threshold values,
cut-off scores, or severity levels. Only three studies (8%)
provided reference groups or norms information for the
selected PRO.
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Table 3 Reported Goals of PRO Inclusion in Clinical Care

PRO Use Goal* N of Studies Percent of Studies
Symptom Monitoring 13 36%
Patient-Centered Care 10 28%
Patient-Provider Communication 9 25%

Quality of Care 9 25%

Symptom Screening 5 14%

Symptom Screening/Symptom 3 8%

Monitoring

Decision Aid 1 3%

Abbreviation: PRO = patient-reported outcome

Plans for addressing issues identified by the PRO

The majority of studies did not provide any instruc-
tions on follow-up steps when PRO scores raised
areas of concern. In 13 studies (36%), no instructions
were given on next steps or patient-management ac-
tion items based on PRO results; eight studies (22%)
did not include sufficient information on whether
PRO results were addressed. The plans for addressing
issues identified by the PROs were often related to
discussing the identified issues with the provider (n =
10, 28%) with single studies also suggesting specialist
referrals, reporting adverse events (AEs), and/or pro-
viding educational materials to patients.

Evaluation of PRO impact on clinical practice

Only 19 studies (53%) included results of PRO inter-
vention on patient outcomes. The outcomes for which
most studies reported evidence of PRO intervention
effect included patient reported symptoms, functioin-
ing or quality of life scores (n=13) and patient-pro-
vider communication (nz=8) (Table 4). Eleven of the
19 studies (58%) reported significant PRO interven-
tion effects for all reported endpoints, and five studies
(26%) had mixed results and reported significant PRO
intervention effects for some—but not all—of the

(2018) 2:64

Page 13 of 21

assessed outcomes. Only three of the 19 studies (16%)
reported no intervention effect (Table 2).

Results: Real-world implementation of PRO measures with
oncology patients

Our review identified only three reports of real-world
implementation of PRO measures in clinical practice
which we defined as the ongoing administration of a
standardized PRO and related clinical actions to manage
patient care in routine clinical practice beyond the scope
of a specific research study.

The first study [43] used retrospective chart review to
investigate the relationship between standardized symp-
tom screening and clinical actions to manage symptoms
using the Edmonton Symptom Assessment Scale (ESAS)
[44]. The ESAS was included in routine clinic visits
though self-reporting via an electronic touch-screen
kiosk. The ESAS measures the severity (scale of 0-10; 0
=none, 10 = worst) of nine common cancer physical and
psychological symptoms (pain, shortness of breath, nau-
sea, anxiety, depression, tiredness, drowsiness, appetite,
and well-being). ESAS symptoms were categorized into
four severity categories: none (0 score), mild (1-3 score),
moderate (4—6 score), and severe (7—10 score) where
scores of >4 indicate clinically-significant symptom is-
sues. Symptom-related actions included relevant drugs
being prescribed, medication dosage titration, or a test,
treatment, or referral being made. Pain and shortness of
breath were documented in 52% and 30% of charts; a re-
lated action occurred in 17% and 4% of charts, respect-
ively. However, the frequency of relevant clinical actions
was not proportionate to the documented symptom
severity [43].

Trautmann and colleagues [45] described the develop-
ment, implementation, completeness, and first results of an
electronic, real-time assessment program for the collection
of PROs in a tertiary referral cancer center in Germany.
The EORTC QLQ-C30 [46], National Comprehensive

Table 4 Intervention Study Outcomes and Evidence of PRO Intervention Effect

Type of Outcome*

N' Studies Reporting

N' Studies Used Percent of All Studies

Intervention Effect Outcome Using Outcome
PRO score (symptoms n =8, functioning n=1, 13 16 44%
HRQoL n=6)
Discussion of results/patient-centered 8 8 22%
communication
Patient satisfaction with treatment 3 4 11%
Chart documentation 3 3 8%
Changes in clinical evaluation or treatment plan 3 3 8%
Number of provider visits 0 2 6%
Emergency-department visits 1 1 3%
One-year survival 1 1 3%

Abbreviation: HRQoL = health-related quality of life, PRO = patient-reported outcome

'A total of 19 intervention studies reporting results on study outcomes were included in the review. Multiple outcomes assessed across studies
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Cancer Network Distress Thermometer (DT) [47], and the
Hornheider Screening Instrument (HIS) of need for psy-
cho-oncological support [48] were measured. Nutritional
status was assessed using the Short-Form Mini Nutritional
Assessment (MNA) [49], and pain was assessed using the
Brief Pain Inventory (BPI) [50, 51]. A traffic-light system
was applied for visualized score interpretation using pub-
lished cutoff values or means/standard deviations (SDs). A
green light indicated scores below a critical clinical import-
ance thresholds based on means and standard deviations of
reference population of cancer patients thereby indicating
no need for clinical action; a red light indicated scores
above a critical cut-off that indicated need for further ac-
tion. Overall, 67% of patients provided complete informa-
tion on 12 PROs. Rates of approach and participation
varied between the different departments with the highest
completion rates in patients presenting for oncological sur-
gical consultation. The number of patients approached to
complete PROs increased from 17% to 56% over three
months. The percentage of patients completing the PROs
increased from 70% to 92% over three months. The major-
ity of patients (62%) reported a score of five or higher on
the NCCN Distress scale indicating moderate to high bur-
den; 53% of the patients had a score of four or higher on
the HSI indicating a need for psycho-oncological support.
Very few participants reported on pain outcomes as
EORTC QLQ-C30 pain intensity, and impairment scores
were only documented in patients reporting moderate to
severe pain. Findings revealed that physician usage of PRO
during the clinical consultation was limited. Limiting fac-
tors reported by physicians were the lack of knowledge of
the PRO reporting system and perceived irrelevancy of
some of the assessed PRO data. Rates of clinical action were
not reported in the study.

The authors acknowledged a number of obstacles in
the study—even though there was an increased number
of patients recruited, the usage of PROs in the patient-
physician interaction was limited due to physician turn-
over and lack of completion time provided to patient
prior to consultation. The authors concluded that PRO
assessments should be more carefully selected to be
more clearly of benefit to the health care provider and
patient. Additionally, sustaining the implementation and
interpretation of PROs should be constantly reinforced
with clinicians [45].

Wagner and colleagues [52] assessed cancer-related
symptoms with electronic health record (EHR) integra-
tion to communicate assessment results to clinical teams
in real time. PROMIS computer adaptive tests (CATSs)
use a computer algorithm developed with item response
theory to administer the items. The psychosocial assess-
ment was adapted from the National Comprehensive
Cancer Network Distress Thermometer and Problem
Checklist [53]. Over the course of three years, 636
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patients completed a total of 1493 assessments with 636
patients completing the assessment at least once (301
twice, 184 three times, and 129 four times). Most pa-
tients (90.1%) completed the assessment at home rather
than at the clinic (9.3%). Severe PROMIS symptom
scores (270 or 75 depending on symptom) triggered a
message to the oncology team. PROMIS T-score clinical
severity thresholds (normal, mild, moderate, or severe)
have been previously determined with a standard setting
exercise that converged clinician expert ratings and pa-
tient self-reported severity scores [54]. Overall, one-third
of the patients reported current psychosocial health
needs. The authors consider that this study demon-
strates that precise measurement of symptoms can be
implemented while maintaining the brevity required for
clinical implementation. EEHR integration also facili-
tated automated triage for psychosocial and supportive
care [52].

Discussion

Evidence on reporting of ISOQOL PRO implementation
guide categories

In order to be able to follow the ISOQOL PRO Imple-
mentation Guide, researchers need to have a body of evi-
dence to guide choices on recommended categories.The
first aim of our review was to examine existing informa-
tion on recommended implementation based on pub-
lished information from oncology clinical settings. While
no studies in our review directly referenced the ISOQOL
PRO Implementation Guide [35], publications on PRO
use in oncology clinical practices were well aligned in
their reporting of most recommended implementation
elements. However, a gap exists in the description of
PRO interpretation guidelines and attendant patient-
management recommendations necessary to improve
PRO outcomes.

Most studies adequately described the planned goal
for PRO data collection, study setting, and selection of
PRO and mode of administration. Electronic administra-
tion, which allows for flexible integration of PROs in
clinical care, was used by the majority of studies, but
most were not formally integrated into the electronic
health record. In addition, formal integration into the
EHR may require intensive resources and stakeholder
buy-in that have been lacking perhaps due to limited evi-
dence of the improvement in patient outcomes or lack
of financial alignment (or incentives).

While the EORTC QLQ-C30 was the most
commonly-used measure across studies, a wide variety
of PRO measures was reported suggesting there is little
consensus on core domains or the “best” PRO to use or
consideration whether a measure is developed for clin-
ical trial or clinical practice use. Such variability may be
an implementation barrier for PROs in everyday
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oncology practice—the burden to individual organiza-
tions associated with selecting PRO measures, develop-
ing assessment guidelines for the selected PROs, and
interpreting PRO results may discourage adoption in
routine clinical care.

The main gap in evidence identified by this review
was the sparsity of interpretation guidelines for PRO
results provided to care providers. While most of the
reviewed studies provided PRO scores, fewer added
interpretation guidelines to these scores or provided
follow-up instructions or procedures in case a prob-
lem was identified by the PRO. This is an important
gap. Without clarity on the meaning, significance, and
interpretation of collected PRO data, how can clinical
actions be effected to result in improved health care
processes and outcomes?

Real-world implementation of PRO measures with
oncology patients
Based on the review of the published literature, the use
of PRO measures in routine cancer clinical practice out-
side the context of feasibility or research intervention
studies is seldom reported. Only three reports of routine
implementation of PROs in clinical settings were identi-
fied by the current review and provided limited informa-
tion for our first key aim The multi-stage process that is
required for developing, introducing, testing, integrating,
and monitoring PROs in EHR systems has been achieved
in only a few US medical centers [55]. Numerous bar-
riers to implementation have been discussed in the lit-
erature including: (1) perception among clinicians that
PRO completion consumes valuable time during the pa-
tient visit; (2) EHR systems have limited abiity to deliver
PROs in user-friendly formats for patients; and (3) clin-
ical ecosystem workflow demands challenge full imple-
mentation and integration into clinical practice [56].
While our review suggests that PRO implementation
in real-world settings outside of research context is
scarce, it is possible that PRO implementation in
real-world oncology clinical practice may be underre-
ported in the research literature. Implementation ef-
forts may be viewed more as quality-improvement
efforts that are building on existing evidence but not
always viewed as generating evidence warranting dis-
semination [23]. Therefore, it is plausible that PRO im-
plementation may be more widespread than indicated
by existing peer-reviewed publications. In a recent art-
icle, Basch and colleagues [55] noted that a handful of
institutions have successfully integrated systematic PRO
collection into routine clinical practice; however, no
published data have been generated from these institu-
tions related to real-world PRO implementation in on-
cology clinical care.
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Comparison to other systematic literature reviews

Some of our findings are consistent with the results
from earlier literature reviews evaluating different as-
pects of PROs in the context of oncology care (Table 5).
We confirmed earlier findings that there is evidence for
the effectiveness of PROs on improving provider-patient
communication and increased discussion of mental
health issues [23, 31-34]. The EORTC QLQ-C30 was
also found to be the most commonly-evaluated PRO in
oncology clinical practice settings [32]. The wide vari-
ability of PRO measures used has also been noted [55]
and continues to be a challenge as confirmed by our
findings. Several of the earlier reviews also pointed out
the need for increased attention in providing guidance
for PRO implementation in oncology clinical practice
[33, 34, 57]. Since the completion of our review window,
several additional reviews have appeared that focus on
some aspect of PRO use in oncology clinical care such
as mechanisms through which PROs facilitate increase
in patient-physician communication [58] and use of
PROs specifically in treating lung cancer [59]. The
unique contributions of the current review remains, as
no other review focused on separately examining PRO
real-world implementation reports or used the ISOQOL
PRO Implementation Guide as the framework in analyz-
ing the identified articles. The use of this framework has
allowed us to identify specific gaps in the PRO imple-
mentation cycle that need to be addressed to encourage
use in clinical practice—mainly, the insufficient focus on
developing and providing clear PRO score interpretation
guidelines and patient-management action plans related
to PRO results.

Strengths and limitations

The strengths of this review include the compliance with
PRISMA guidelines, development of a comprehensive
two-step search strategy, and review of results in the
context of a framework built on the ISOQOL PRO Im-
plementation Guide [35]. The results of the review help
further the conversation on PRO implementation in on-
cology clinical practice by identifying gaps in guidance
on interpretation of PRO results and action-oriented pa-
tient management based on PRO results. The review
also has some limitations including the relatively small
number of databases included in the review.

Conclusion

The existing evidence of PRO implementation in
real-world clinical care in the published literature is very
limited. It is unclear whether implementation efforts are
not being studied, not being reported in peer-reviewed
journals, simply being published in the grey literature, or
not taking place at all.
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Review Reference Review goal Databases + # References # Articles Timeframe ~ Major Conclusions
Search strategy Screened reviewed
Howell et al. To identify PROMs  Ovid Medline 3297 30 2003-2013  The EORTC QLQ30 was
2015 [32] used in routine CINAHL PsycINFO the most commonly used
cancer clinical Grey Literature PRO Use of PROMs for
practice, their screening for emotional
impact on patient, distress, unmet supportive
provider, and care needs, or social
system outcomes, difficulties Wide variety of
and the PROMs were used with
implementation little standardization
factors influencing across studies PROMs
uptake. implementation improves
communication about
symptoms and QoL More
attention needs to be
paid to complexity of
implementation and
interpretation of PROMS
King et al. To examine the PubMed, EMBASE, 18483 19 2000-2015 QoL data may improve
2016 [33] use and impact of Cochrane (SR & patient-physician
using quality of Trials), Web of communication, increase
life measures on  Science [SCI]) Grey discussion of emotional
health care of literature functioning in particular.
cancer patients Scarcity of data on
within a clinical actions/medical decisions.
setting,
particularly those
with brain cancer.
Chen et al. To provide a NR Two-step 1182 27 2000-2011  Strong evidence: PROs
2013 [31] comprehensive search strategy enhances patient-provider
review update building on communication, improves
including all existing reviews patient satisfaction.
relevant Moderate evidence: PRO
quantitative improves monitoring of
studies treatment response and
investigating the the detection of
effectiveness of unrecognized problems.
routine PRO Weak Evidence: Changes
collection in to patient management,
cancer patients. improved health
outcomes
No evidence: changes to
patient health behavior,
quality improvement,
increased transparency,
accountability, public
reporting and better
health care system
performance
Jensen et al. To identify PubMed 190 plus 33 ePRO systems  Not Identified systems were
2013 [93] existing PRO MEDLINE conference reviewed specified, generally developed to
systems and their abstracts and gray conferences  improve symptom
administration of literature 2009-2011  management, identify
PRO assessments, psychosocial problems,
integration of and facilitate patient-
information into provider communication.
the clinic Data on actual impact
workflow and EHR was not part of review
systems, and the scope
reporting of PRO
information.
Antunes et al. To systematically ~ Medline, 3863 31 1985-2011  There is a need for
2014 [57] identify facilitators ~ PsycINFO, guidance on

and barriers to the Cumulative Index
implementation of to Nursing Allied
patient-reported Health Literature,

implementing PROMs in
palliative care clinical
practice.
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Review Reference Review goal Databases + # References # Articles Timeframe ~ Major Conclusions
Search strategy Screened reviewed
outcome Embase
measures in British Nursing
different palliative  Index
care settings for
routine practice
Alsaleh To review the Medline, Embase, 486 6 1990-2012  Evidence for the use of
2013 [23] scientific evidence  PsycINFO Qol scales in daily clinical
behind practice is limited. Some
recommending weak evidence
the use of QoL suggesting that this
scales routinely in might improve
outpatient communication between
evaluation. patients and health
caregivers.
No good evidence that
routine administration of
QoL questionnaires
improve patient’s QoL or
changes management.
The overall impression is
that routine
administration of
questionnaires in medical
oncology outpatient
clinics is currently hardly
justified.
Luckett et al. To identify future  MEDLINE 576 6 2006-2008  More trials are urgently
2009 [94] strategies for PRO  PsycINFO needed to build a
interventions to References from satisfactory evidence base
impact patient earlier review for the routine clinical use
outcomes in included of patient-reported data
cancer clinics in oncology.
Evidence for
improvement in patient
outcomes as result of
PROM use has been
limited
Kotronoulas et al. Is inclusion of Medline, EMBASE, 5015 26 Database Use of PROMs increases
2014 [34] PROM in routine  CINAHL, PsycINFO, inception the frequency of
clinical practice PBSC -2012 discussion of patient
associated with outcomes. Some support
improvements in for positive association
patient outcomes, between use of PROSM
processes of care, and improved symptom
and health service control, increased
outcomes during supportive care measures,
active anticancer and patient satisfaction.
treatment Need for additional effort
to ensure patient
adherence and clear
system guidelines to
guide clinicians response.
More research needed to
support cost-benefit.
Yang et al. To identify MEDLINE, 610 43 Prior to PRO:s facilitate patient-
2017 [58] mechanisms EMBASE, CINAHL, 2016 clinician communication

through which
PROs facilitate
patient-clinician
communication in
the adult
oncology
population.

PsycINFO, Cab
Direct, CDSR

through various
mechanisms that could
perhaps contribute to
improvements in
symptom management
and survival. The impact
of PROs on clinical
outcomes, however,
remains poorly studied.
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Table 5 Summary of Earlier Relevant SLR of Implementation of PRO in Cancer Clinical Care (Continued)

Review Reference Review goal Databases + # References # Articles Timeframe ~ Major Conclusions
Search strategy Screened reviewed
Bouazzaa et al. To analyze the use PubMed, 1118 51 2010-2016  There has yet to be a

2017 [59] of PROMs in the Web of Science
treatment of lung  and Google
cancer with Scholar
the aim

of improving the
quality of care.
The secondary
objective is to
evaluate PROMS
currently being
used in the care
of lung cancer.

study on the routine
implementation of lung
cancer specific PROMs,
but PROMs have a
promising role.

Abbreviations: EHR = electronic health record, ePRO = electronic patient-reported outcome, EORTC QLQ-C30 = European Organisation for Research and Treatment of
Cancer Quality-of-Life Questionnaire-Core 30, PRO = patient-reported outcome, PROM = patient-reported outcome measure, QoL = quality of life

While publication on PRO real-world implementation
is uncommon, a good number of publications on PRO
feasibility and/or PRO use in research in oncology clin-
ical care exists as evidenced by our work and earlier lit-
erature reviews. This paper also aimed to organize
findings of published studies in a framework informed
by the ISOQOL PRO Implementation Guide [35]. Re-
sults suggested that, with the notable exception of PRO
score interpretation and action strategies for PRO-iden-
tified problems, most studies report information sug-
gested by the ISOQOL PRO Implementation Guide.

Based on the findings from our review, we offer two
insights to help enable more widespread PRO imple-
mentation in routine clinical practice. First, adequate in-
terpretation guidelines are needed for PRO results to be
acted upon in clinical practice. Second, exploration
should be conducted into how to best address issues
raised by PRO results—particularly when the identified
needs of patients extend beyond the expertise or training
found in a routine oncology clinical practice such as de-
pression or lack of social support. In the absence of
available information on these key elements, implemen-
tation of PROs in clinical practice is unlikely to bridge
the gap between perceived usefulness by researchers and
routine uptake in oncology practice by clinicians.

Abbreviations
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Core 30; ESAS: Edmonton Symptom Assessment Scale; HIS: Hornheider Screening
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