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Abstract

Background: Clinical trials have demonstrated that patient-reported outcome measures (PROMs) can improve mortality and
morbidity outcomes when used in clinical practice.

Objective: This study aimed to prospectively investigate the implementation of PROMs in routine oncology. Outcomes measured
included improved symptom detection, clinical response to symptom information, and health service outcomes.

Methods: Two of 12 eligible clinics were randomized to implement symptom PROMs in a medical oncology outpatient
department in Australia. Randomization was carried out at the clinic level. Patients in control clinics continued with usual care;
those in intervention clinics completed a symptom PROM at presentation. This was a pilot study investigating symptom detection,
using binary logistic models, and clinical response to PROMs investigated using multiple regression models.

Results: A total of 461 patient encounters were included, consisting of 242 encounters in the control and 222 in the intervention
condition. Patients in these clinics most commonly had head and neck, lung, prostate, breast, or colorectal cancer and were seen
in the clinic for surveillance and oral or systemic treatments for curative, metastatic, or palliative cancer care pathways. Compared
with control encounters, the proportion of symptoms detected increased in intervention encounters (odds ratio 1.05, 95% CI
0.99-1.11; P=.08). The odds of receiving supportive care, demonstrated by nonroutine allied health review, increased in the
intervention compared with control encounters (odds ratio 3.54, 95% CI 1.26-9.90; P=.02).

Conclusions: Implementation of PROMs in routine care did not significantly improve symptom detection but increased the
likelihood of nonroutine allied health reviews for supportive care. Larger studies are needed to investigate health service outcomes.

Trial Registration: Australian New Zealand Clinical Trials Registry ACTRN12618000398202; https://tinyurl.com/3cxbemy4

(J Med Internet Res 2024;26:e55841) doi: 10.2196/55841
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Introduction

The use of symptom patient-reported outcome measures
(PROMs) in stringent randomized clinical trials has been shown
to improve oncology outpatient care outcomes. Randomized
clinical trials reported on individual patient outcomes such as
improved physical functioning, better treatment adherence,
self-efficacy, quality of life, and overall survival [1-4]. For
health services, the use of PROMs for symptom measurement
has led to a reduction in emergency presentations and hospital
admissions, without increasing clinical workloads [5-7]. These
benefits are thought to be due to improved symptom detection
by clinicians enabling better supportive care [8-10].

Despite this evidence and an increased uptake of PROMs in
routine care, successful implementation in routine care has been
inconsistent due to the complex nature of PROMs interventions
[4]. More than 2 decades ago, the review by Greenhalgh and
Meadows [11] identified that PROMs are challenging to
implement, and this was a persisting concern. Recently,
guidelines from the European Society for Medical Oncology
identified that evidence informing implementation of PROMs
in clinical practice is still scarce and further studies that shed
light on the barriers to implementation are needed [4].

In 2017, a prospective pilot study (iPROMOS) was designed
to investigate the feasibility of investigating implementation of
PROMs in medical oncology outpatient care using a type II
hybrid implementation clinical trial method [12]. This study
structured its implementation approach around the
recommendations of the integrated-Promoting Action on
Research Implementation in Health Services (iPARIHS)
implementation science framework and found that despite some
challenges, implementing PROMs in routine oncology clinics
was feasible and acceptable [13]. It also showed that it is
important to measure underlying processes to ensure that the
intervention was delivered in the way it is intended [14]. It was
proposed that since PROMs were successfully implemented,
clinical benefits such as improved symptom detection and
corresponding supportive care would occur. This paper reports
on these clinical outcome results of the iPROMOS study.

Methods

Study Design
A hybrid feasibility implementation clinical trial was designed
to measure both intervention and implementation outcomes
[15]. The trial randomized at the level of the outpatient clinic
with preimplementation data compared with that of
postimplementation data across 2 clinics, with weeks and clinic
as fixed effects [12]. The introduction of the intervention was
phased for practical reasons, mainly to limit the demand on
local resources. The purpose of this study design was to
investigate implementation of PROMs taking into consideration
the learnings of previous research identifying randomization at
the level of the patient was not optimal [5,11,16].
Implementation design features were structured following the
iPARIHS framework [17].

The intervention (defined as the “innovation construct”
according to the iPARIHS framework) contained 3 components:

1. Completion of the PROM (the Patient-Reported Outcomes
version of the Common Terminology Criteria for Adverse
Events [PRO-CTCAE] [18] core set [19]) by patients via
a touch screen computer when visiting the outpatient
department. The PRO-CTCAE was provided for patient
completion using REDCap (Research Electronic Data
Capture) electronic survey and data capture web application
hosted at the Queensland University of Technology [20,21].

The PRO-CTCAE core set evaluates symptoms of fatigue,
insomnia, pain, anorexia, dyspnea, anxiety, depression,
peripheral sensory neuropathy, constipation, diarrhea, nausea,
and vomiting, generating a summary symptom report of all
responses by the patient from that encounter.

1. A generated summary of the patient PROM information
was made available to medical, nursing, and other clinical
teams who reviewed the patient as a part of the patient
encounter. Making the report available was integrated into
existing workflows.

2. The response by clinical teams to the generated summary
of PROM information was documented on a case report
form and the patient’s medical record.

The facilitator supported the implementation of the intervention,
including being available in-person to support patients to
complete the PROM, and staff to obtain the PROM report, if
needed. Facilitation actions have been reported as a part of the
study findings [13].

This study took place in the medical oncology outpatient
department in a large tertiary teaching and training hospital in
Southeast Queensland, within the largest public health service
in Australia. The hospital serves as a quaternary referral center
with specialist medical oncology, hematology, radiation
oncology, surgical oncology specialties, medical imaging,
nuclear medicine, pathology services, and a high-acuity clinical
research unit.

All patients attending the included clinics were eligible to
participate if they provided informed consent. At this hospital,
12 medical oncology clinics were potentially eligible, of which
2 clinics were randomly chosen for this study, using a random
draw of clinics names in blank envelopes, first by day of the
week (so that the study took place on the same day) and then
the clinic type. During the preintervention data collection phase
both clinics continued to provide usual care (staff noted
symptoms or adverse events for their patients that were
discovered during anamnesis in the medical chart) [22]. For
each patient encounter, staff members documented patient
symptoms and symptom details, and whether a patient had a
consultation with allied health in the patient chart, a case report
was offered initially but this did not get used. This study was
conducted over 20 calendar weeks. Clinic 1 then started with
the intervention at week 5, while clinic 2 continued with usual
care for another 3 months until week 17 and then started the
same intervention [14].

The primary outcome was the proportion of doctors and nursing
staff documenting symptoms during each patient encounter. A
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sample size calculation used estimated effect sizes as published
by Berry et al [23]. Given a baseline symptom detection level
of 75%, it was estimated that 500 participant encounters would
be needed to show improvement by 10% or more with 80%
power. This was a feasibility study, and it was not to focus on
a difference between a particular outcome and having it powered
based on this end point.

Secondary outcomes were the proportion of patient encounters
with a response to PROMs information, including whether they
received additional supportive care by allied health staff
(recorded as seen by allied health); proportion of patient
encounters that proceeded to an emergency department
presentation; and subsequent hospital admissions.

Exploratory outcomes were added to the analysis. These
included (1) an analysis of whether the clinician type (doctor
or nurse) had an influence on the clinicians’ response to
symptom information, and (2) an analysis of any emergent care,
other than an emergency presentation. A sensitivity analysis
was performed to assess whether public holidays that fell at
calendar weeks 8, 13, and 16 had any effect on findings.

Clinic characteristics and outcomes were summarized using
descriptive statistics, including frequency and percentages. To
assess whether the intervention resulted in a change to the
proportion of symptoms assessed by clinicians and additional
supportive care consultations, binary logistic regression models
were used. Three separate univariable models were fitted for
intervention, week (as continuous measure) and clinic, and all
3 clinician types were included in a multivariable model. P
values less than .05 were indicated as statistically significant.

A fixed effect for clinic was chosen for better statistical
efficiency.

Emergent care (patient-initiated ad hoc phone calls to clinics,
cancer care coordinators, or additional treatments through
outpatients), emergency presentations, and hospital admissions
were presented as counts and proportions. The study protocol
has been published [12].

Ethical Considerations
The iPROMOS study protocol underwent full review by the
Royal Brisbane & Women’s Hospital Human Research Ethics
Committee (HREC/17/QRBW/416). Participants completed
PROMs after providing informed consent via the touch screen
computer. Participation was voluntary. All participant data were
made nonidentifiable and stored on password-protected hospital
servers.

Results

The consort diagram is presented in Figure 1. There were 464
patient encounters from 421 patients recruited between March
and June 2018. The majority of patients (421/464, 91%) had
only 1 encounter, while 15 patients had more than 1 (2-7)
encounter.

Patient characteristics by intervention period and clinic are
shown in Table 1. Reasons for clinic attendance included new
patient appointments, intravenous treatments (including standard
of care and clinical trials), oral treatments (including standard
of care and clinical trials), follow-up, or surveillance for either
localized or metastatic disease.

Figure 1. CONSORT (Consolidated Standards of Reporting Trials) diagram for the iPROMOS study.
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Table 1. Patient encounter characteristics by intervention phase and clinic.

Intervention (n=222)Preintervention (n=242)

Clinic 2 (n=45)Clinic 1 (n=177)Clinic 2 (n=181)Clinic 1 (n=61)

Treatment, n (%)

0 (0)1 (1)1 (1)2 (3)None

2 (4)26 (15)27 (15)5 (8)New

23 (51)99 (56)91 (50)43 (70)Intravenous

4 (9)23 (13)2 (1)2 (3)Intravenous clinical trial

6 (13)6 (3)18 (10)1 (2)Oral

1 (2)1 (1)0 (0)0 (0)Oral clinical trial

8 (18)16 (9)34 (19)7 (11)Follow-up

1 (2)5 (3)8 (4)1 (2)Surveillance

Stage, n (%)

19 (42)120 (69)82 (46)44 (75)Localized

26 (58)50 (29)95 (53)14 (24)Metastatic

0 (0)5 (3)1 (1)1 (2)Recurrence

0 (0)0 (0)1 (1)0 (0)Palliative

Diagnosis, n (%)

0 (0)18 (10)2 (1)4 (7)Thyroid

2 (4)41 (23)1 (1)8 (13)Lung

0 (0)0 (0)4 (2)0 (0)Colorectal

10 (22)0 (0)50 (28)0 (0)Breast

22 (49)0 (0)68 (38)0 (0)Prostate

5 (11)0 (0)14 (8)0 (0)Gynecologic

0 (0)117 (66)0 (0)49 (80)Head and neck

6 (13)1 (1)42 (23)0 (0)Genitourinary

For the primary outcome of symptom detection, 125 of 242
(52%) recorded patient encounters with a doctor had a symptom
detected during the preintervention period. During the
intervention period, 137 of 222 (62%) patient encounters with
doctors had a symptom detected (P=.08). For encounters with
a nurse, 43 of 97 (44%) identified a symptom before the
intervention. During the intervention period, 99 of 130 (76%)
documented encounters recorded a symptom detected (P=.004).

There was an increase of 3.54 (95% CI 1.26-9.90; P=.02) fold
in the odds of being seen by allied health in the intervention
period compared with the preintervention period after accounting
for study week and clinic. A sensitivity analysis of considering
week as calendar week instead of study week number (Table
S1 in Multimedia Appendix 1) yielded similar results.

Exploratory analyses of symptom detection by clinician type
(Table 2) identified that 125 of 242 (52%) recorded patient
encounters with a doctor had a symptom detected during the
preintervention period, compared with 137 of 222 (62%) patient

encounters with doctors during the intervention period. For
encounters with a nurse, 43 of 97 (44%) identified a symptom
during the preintervention period, and 99 of 130 (76%) identified
a symptom during the intervention period. Exploration of models
including clinician type indicated that when a doctor identified
a symptom (but not nurse) the odds that the patients would be
seen by allied health increased during the intervention period
(odds ratio 2.32, 95% CI 1.19-4.52; P=.013) (Table S2 in
Multimedia Appendix 1).

Compared to the preintervention period, emergent care through
the service line increased, while emergency presentations and
hospital admissions decreased during the intervention period.
Before the intervention, there were 57/242 (24%) encounters
resulting in emergent care, 27/242 (12%) presenting to an
emergency department, and 14/242 (1%) unplanned admissions
to hospital. During the intervention period, 60/222 (27%)
encounters resulted in required emergent care, 8/222 (0.5%)
resulted in presentations to an emergency department, and 8/222
(0.5%) unplanned admissions to hospital.
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Table 2. Summaries and logistic regression models of symptom identification or referral where week is defined as the study week number.

P valuesAdjusted ORc

(95% CI)

P valuesUnadjusted ORa,b

(95% CI)

Outcome, n (%)Total, N

YesNo

Outcome: doctor identified symptom

Phased

.43Reference.029Reference125 (52)117 (48)242Preintervention

1.29 (0.68-2.44)1.51 (1.04-2.18)137 (62)85 (38)222Intervention

.0791.05 (0.99-1.11).0011.07 (1.03-1.11)464Study week number

Clinicd

.41Reference.66Reference132 (55)106 (45)2381

1.24 (0.74-2.09)1.09 (0.75-1.57)130 (58)96 (42)2262

Outcome: nurse identified symptom

Phase e

.91Reference<.001Reference43 (44)54 (56)97Preintervention

0.95 (0.37-2.41)4.01 (2.27-7.08)99 (76)31 (24)130Intervention

.0041.14 (1.04-1.25)<.0011.13 (1.06-1.20)227Study week number

Clinice

<.001Reference<.001Reference112 (73)41 (27)1531

0.22 (0.10-0.50)0.25 (0.14-0.45)30 (41)44 (59)742

Outcome: seen by allied health

Phasef

.016Reference<.001Reference11 (5)231 (95)242Preintervention

3.54 (1.26-9.90)5.04 (2.53-10.06)43 (19)179 (81)222Intervention

.0690.92 (0.84-1.01).770.99 (0.94-1.05)464Study week number

Clinicf

<.001Reference<.001Reference51 (21)187 (79)2381

0.10 (0.03-0.36)0.05 (0.02-0.16)3 (1)223 (99)2262

Outcome: allied health identified symptom

Phaseg

————h11 (100)0 (0)11Preintervention

————35 (81)8 (19)43Intervention

———54Study week number

Clinicg

————43 (84)8 (16)511

————3 (100)0 (0)32

aUnadjusted ORs: each predictor runs as a separate model for each outcome.
bOR: odd ratio.
cAdjusted OR: all 3 predictors included in 1 model for each outcome.
dNo: n=202; Yes: n=262.
eNo: n=85; Yes: n=142.
fNo: n=410; Yes: n=54.
gNo: n=8; Yes: n=46.
hNot applicable.
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Discussion

Our findings identified that the use of symptom PROMs in
oncology outpatient care may potentially benefit clinical and
health service outcomes, in line with other clinical studies. As
a pilot study, we established that it would be feasible to conduct
larger studies. Implementation outcomes were previously
reported. We did not identify a statistically significant
association between the intervention and symptom identification
but there was an association between intervention and the
clinical response to symptoms, that is, whether patients received
a formal supportive care consultation by allied health.
Participants in the intervention period had an increased odds of
being seen by allied health compared to those in the
preintervention period. This was more likely if a doctor
identified a symptom but not if a nurse identified the symptom.
While the sample was not powered to detect a significant
difference [4], it appears that emergency presentations and
unplanned hospital admissions reduced during the intervention
period compared with the preintervention period. Emergent care
by cancer care coordinators increased during the intervention
period.

This study was designed to investigate the structured
implementation of a PROMs intervention on clinical outcomes.
Larger data sets from clinical practice cohort studies have proven
effective in identifying health service benefits of PROMs
intervention [6,24-26]. However, the mechanisms underlying
these outcomes have not been clear. The use of an
implementation science framework, iPARIHS [17], guided
implementation and potentially brought to light the clinical
mechanisms underlying outcomes. In addition, the use of
randomization at the level of clinic aimed to mitigate selection
or performance bias, which has been an identified concern in
other study designs [5,11]. We identified that more allied health
teams and cancer care coordinators were engaged through
increased supportive care provision, offering a potential
explanation for why the use of PROMs has impacts on health
service outcomes.

In this study, symptom detection was not significantly different
between the preintervention and intervention groups after the
sensitivity analysis, even though the literature has broadly
understood that PROMs improve symptom identification [8-10].
This result may be because medical assessment using CTCAE
criteria [22] is routine practice for assessing adverse events in
the unit and a requirement across the large number of clinical
trials recruiting on an ongoing basis. What is also a unique

aspect of the setting is cancer care coordinator provision of
emergent care in line with an emergency avoidance model of
care, where patients will be brought into the outpatients’
department to avoid emergency presentations [27,28]. This
service may have also contributed to allied health encounters
and health service outcomes and brings attention to the
multidisciplinary nature of cancer care.

The electronic system used for patient reporting and clinician
review was basic in nature, but it also gave flexibility to tailor
it to workflows, communication, and referral processes. The
introduction of any technology into a clinical setting can be
challenging. For PROMs, this literature supports the use of a
simple design with ongoing quality improvement methods to
ensure the intervention fidelity [29], which supports the
approach taken in this study.

This was a small clinical trial, but it offers learnings for the
future. The iPROMOS study highlights the need to understand
how to build from a small intense facilitated implementation
for scale-up and sustainability. Economic analyses of
implementation in such a context of a constantly changing
complex clinical environment are needed [29-31]. The potential
clinical benefits amplified by the COVID-19 pandemic have
forced us to reconsider how clinical care is delivered but
ongoing research is needed. The heterogeneity of the populations
included in this study indicates that the results may be
generalizable [5,32].

The study design was explanatory and documented a series of
public holidays impacting the preplanned carrying out of the
study across sequential weeks which is a potential limitation in
this work. However, a sensitivity analysis did not identify this
to affect the results. It cannot be assumed that the presence of
symptoms across the phases of this study was equal. Future
research could include a reference assessment by a researcher
blinded to the intervention. The use of PROMs was not clearly
consistently associated with symptom detection across clinician
groups. Understanding this variation across clinician groups
warrants further research. In addition, patients with head and
neck cancer were a larger proportion of one of the randomized
clinics. At the facility, these patients are engaged in a
multidisciplinary clinic prior to starting treatment and additional
funded access to supportive care during treatment. It is unclear
whether this contextual factor influenced outcomes. With the
large number of patients seen at the facility, and the small
number of patients reported in this study, it is possible that the
health service outcomes described are random in nature.
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