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Abstract

Background: Under-recognition and under-treatment of symptoms are prevalent throughout the
health care system in the United States. While the reasons for this are complex, it is widely
recognized that electronic symptom reports can improve clinicians’ ability to manage symptoms.
However, electronic symptom reporting has yet to be widely implemented. Electronic systems are
most effective when tailored to the specific patient population or clinical setting. For example,
numerous oncology-focused electronic symptom reporting systems have been developed for
patients with cancer undergoing treatment in the United States. The objective of this scoping
review was to identify challenges that arose in the implementation of electronic systems for
patient-reported symptoms in oncology clinical practice, and approaches that were taken or
recommended to overcome those challenges.

Methods: This scoping review involved comprehensive searches of Medline, CINAHL, and
the Cochrane Central Register of Controlled Trials, which yielded 3,133 articles. Following
screening, 20 research studies met the inclusion criteria and were included in this review. Data
were systematically extracted from the articles using a qualitative content analysis.

Results: Challenges identified were thematically categorized as technical issues, system usability
issues, patient lack of comfort/knowledge of technology, incomplete/missing data, lack of patient
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use of the system, other patient issues, difficulties timing completion with clinical processes, lack
of clinic staff involvement/engagement, and lack of clinician comfort/knowledge regarding the use
of patient-reported outcome data.

Discussion: The findings of this review highlight challenges that need to be addressed when
implementing an electronic symptom reporting system for patients with cancer, and potential
strategies for overcoming these challenges. This review may help hospital administrators and
clinicians prepare for and improve the implementation of electronic symptom reporting systems
into clinical practice, thereby providing evidence to enable their broader use.
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Introduction

Under-recognition and under-treatment of symptoms is a significant problem for patients
(1-4). The cost of undertreated symptoms is substantial, in terms of increased suffering,
decreased compliance with treatment regimens, and additional interactions with the
healthcare system (5-13). Traditionally, symptoms are captured by clinicians when they
document clinical notes in the electronic medical record following patient interactions
(14,15). This documentation of symptoms is inconsistent, difficult to retrieve, and often
incomplete, thus limiting our ability to examine symptom trends (16-20).

Self-report of systems through patient-reported outcome (PRO) instruments is now
considered the gold standard for symptom assessment (21-24). Indeed, a growing body
of literature demonstrates that the use of PROs can enhance patient and clinician
communication, inform health decision-making, and improve symptom management (25—
31). For pragmatic and regulatory reasons, electronic systems provide the best method

for collecting PROs (25). Fortunately, numerous electronic systems have been developed
that enable patients to self-report their own symptoms (25,32,33). Many of these systems
were developed specifically for patients with cancer. Because of the extensive efforts

and success in developing oncology-focused symptom reporting systems, and because the
implementation of electronic symptom reporting is most effective when tailored to address
the needs of a specific clinical setting (34-37), this review focuses on patients with cancer
undergoing treatment in the United States.

Research has already demonstrated that electronic symptom reporting systems may mitigate
under-treatment of symptoms and improve patient outcomes (25,28,33,38-41). For patients
with cancer, these electronic systems provide valuable insights into the variable nature of
symptom trajectories throughout cycles of treatment as well as during cancer remission

and progression. Despite this evidence, these systems have not been widely integrated into
clinical practice and many challenges to their adoption remain, including the financial
investment at startup, patients’ unwillingness and/or inability to complete measures, unclear
interpretation and use of patient reports of symptoms, and additional burdens to clinicians’
workload and time (25,27,28,32,34-37,42,43). Research efforts are underway to assess the
feasibility and efficacy of integrating various electronic symptom reporting systems into

J Hosp Manag Health Policy. Author manuscript; available in PMC 2024 June 25.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Crane et al.

Methods

Page 3

clinical practice. Missing from the literature, however, is a comprehensive evaluation of
the challenges experienced when attempts were made to implement an electronic symptom
reporting system into clinical practice.

The objective of this scoping review was to identify challenges that arose in the
implementation of electronic systems for patient report of symptoms in oncology clinical
practice over time, and approaches that were taken or recommended to overcome those
challenges. For the purposes of this review, an electronic system was defined as an
application, device, or website used to collect patient-reported symptom data from

patients undergoing treatment for cancer. The results of this review could facilitate the
implementation of electronic symptom reporting systems into the oncology clinical setting.
A scoping review was chosen because of the intent to summarize findings from primary
research studies (44). We present this article in accordance with the PRISMA-ScR reporting
checklist (available at http://dx.doi.org/10.21037/jhmhp-20-108) (45).

This scoping review was conducted using the Arkey and O’Malley methodology, as updated
by Levac, Colquhoun, and O’Brien (44,46). The protocol developed for this scoping review
was not eligible for submission to PROSPERO (47). However, we searched PROSPERO
prior to conducting this review to prevent overlap with existing systematic reviews.

Avrticles were managed and screened using Covidence, an electronic platform that facilitates
systematic reviews (48).

Inclusion criteria

This review focused on challenges experienced in the implementation of electronic
symptom reporting systems, from the perspective of the patient, clinician, and researcher.
Both experimental designs (including randomized controlled trials and quasi-experimental
designs) and non-randomized observational studies were included. All included studies were
longitudinal and prospective in nature and involved the collection of PROs at two or more
time points, due to the intention to consider implementation over time. Systematic reviews,
literature reviews, and expert opinions were excluded, as they are not primary sources. In
addition, usability, instrument validation, and intervention efficacy studies were excluded, as
the focus was on the implementation of electronic systems. Abstracts from conferences
were included to reduce publication bias. Articles that were not published in English

were excluded from this review, although the electronic systems could incorporate PRO
instruments in multiple languages. There were no limits on the age of participants. Studies
were included if they collected PRO symptom data from patients who were undergoing
treatment for any type of cancer in the United States, as this was the focus population and
location chosen for this review. Hence, studies of cancer survivors and caregivers of patients
with cancer were excluded. Given the rapidly evolving nature of technology, we limited
studies to those published from January 2005 to May 2020.
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Search strategy

A sensitive search strategy was crafted with the assistance of a medical librarian. Search
terms were crafted using controlled vocabulary and keywords specific to each database
using the following concepts: patient-reported outcome, symptom assessment, cancer, and
electronic or web-based. Publication date restrictions were used in the database searches.
The complete search strategy is provided in Table 1. The following electronic databases
were searched for relevant studies:

. Cochrane Central Register of Controlled Trials (searched May 26, 2020)
. MEDLINE via Ovid SP (from January 1, 2005 to May 26, 2020)
. CINAHL from EBSCO host (from January 1, 2005 to May 26, 2020).

After articles were identified in the aforementioned searches, duplicates were removed. Two
authors then independently screened the titles and abstracts of each article to eliminate
articles that were clearly irrelevant. A third, senior author independently resolved any
conflicts in the title and abstract screening, to determine if the disputed articles would
progress to the next stage of the review, during which two authors independently reviewed
the full text of the articles to determine their eligibility for inclusion. In the case of a
disagreement, the full text article in question was reviewed by the team and the decision

to include or exclude the article was determined by consensus. Reasons for exclusion were
recorded in Covidence.

The reference lists of all included studies were manually reviewed by KG and EP to identify
articles missed in the database searches. In addition, the names of electronic symptom
reporting systems discussed in previous reviews by Jensen et al. (32), Warrington et al. (33),
and Meirte et al. (25) were also searched in PubMed and Google Scholar to identify related
studies meeting inclusion criteria that were not otherwise identified. For conference abstracts
that met the inclusion criteria, the authors specifically looked for associated publications.

If a related publication was identified, the conference abstract was excluded to defer to
publications, which had more complete reports of the findings.

After completion of all searches and screening, a data extraction plan was developed and
then independently pilot tested by all the authors. Adjustments to the data extraction plan
were made by consensus before data extraction began. Authors extracted data from the
included articles independently using Atlas.ti (cloud version). As this was a scoping review
that encompassed a wide variety of study designs, a formal quality assessment of the studies
was not performed and the evidence was not evaluated, but rather limitations of the articles
were noted during data extraction (44,46). The authors of the articles were not contacted if
specific information was not included in the manuscript.

For each of the included studies, the following were extracted in Atlas.ti (cloud version):
study design, funding source/sponsor, inclusion/exclusion criteria, recruiting process, timing
of recruitment and data collection, and participant attrition. For the participants of the
included studies, we sought to record their age, cancer type, access to technology, education
level, gender, race/ethnicity, and differences in baseline characteristics for studies that
compared two or more groups. In terms of the electronic system, we collected the system
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name, system features, system design, the PRO instruments used, the PRO completion
process, setting of PRO completion (clinic, home, hospital, etc.), languages offered,
participant preparation or system training, and any co-interventions. Last, we extracted
challenges experienced with the electronic system from the perspective of participants,
clinicians, and researchers and their satisfaction with the system, number of alerts, reported
actions by clinicians on alerts, participant attrition, usability assessments, limitations of the
studies, any correlation of PROs to clinician assessments, and overall lessons learned from
each study.

Extracted data were collated and summarized. Using Braun et a/’s method (49), SC and KG
then conducted an inductive thematic analysis of the challenges implementing the electronic
symptom reporting systems, from the perspective of the patient, clinician, and researcher
(i.e., themes were extracted from the data and not pre-identified).

The search of the electronic databases yielded 3,133 citations when queried on May

26, 2020. After de-duplication with a reference manager, a total of 2,457 citations were
reviewed for relevance by two reviewers. Screening the titles and abstracts of those records
identified 99 studies as potentially relevant, and the full-text publications were obtained
for a more detailed review. After reviewing full texts of potential studies and reviewing

the bibliographies of the included studies, 20 research studies met the inclusion criteria
and were included in the final narrative scoping review. The PRISMA flowchart of study
selection is presented in Figure 1.

Of all the included studies, sixteen were supported by NIH funding, institutional grants,

or other non-profit grant funding, two were supported by industry (Pfizer or SOS Inc.

or an insurance company), and two did not report funding sources. All were prospective
research studies. Fourteen had one arm and were conducted at a single institution and the
remaining six had two arms and were conducted through multiple institutions, including
three studies conducted at more than 35 institutions. The two-armed studies involved
comparison of: (I) patient report of symptoms via an electronic system versus usual care
(symptom reporting directly to a clinician) (38), (I1) frequent or unlimited access to an
electronic symptom reporting system versus access only at limited time points (50,51), (111)
both arms having similar access to an electronic symptom reporting system but with patients
and/or clinicians receiving compiled symptom reports in one arm only (51-53), and (1V)
both arms having similar access to an electronic symptom reporting system but with patients
receiving reminders/prompts to use the system in one arm only (52,54). The overwhelming
majority of articles found focused on medical oncology, likely because patients are followed
over a longer period and medical oncology has a greater focus on symptom management.
The study characteristics table (https://cdn.amegroups.cn/static/public/jhmhp-20-108-1.pdf)
lists key characteristics of the included studies (38,50-68).

The electronic systems for symptom reporting employed in the included articles were
completed by patients in the waiting room prior to clinic appointments, during hospital
admissions, or at home. Five articles described an implementation of the STAR
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(Symptom Tracking and Reporting) system, four articles described an implementation

of the PRO-CTCAE (Patient-Reported Outcomes version of the Common Terminology
Criteria for Adverse Events), and the remaining articles report on other various systems.

All the systems reminded or prompted the patient when it was time to login and

complete a symptom report, although the nature of the reminder/prompt varied. Other
details of the systems’ features are provided in the system features table (https://
cdn.amegroups.cn/static/public/jhmhp-20-108-2.pdf). Of the articles included in this review,
ten reported some alert capabilities. Most automatically notified the clinical team via

email (38,52,54,56,57,60,62,65), one required the study staff to review symptom reports
and personally email the clinical team (68), and seven alerted the patient to contact

the clinical team for follow-up (38,39,50,56,57,60,65). An overwhelming majority of the
articles reported patient satisfaction with the systems and positive assessments of ease of
understanding and usefulness. Overall, clinicians also had a positive view of the systems
and thought they were helpful for symptom management and potentially useful for future
research, although some clinicians noted that patients rated symptoms more severely than
clinicians (56,62). In one article, clinicians specifically reported that the system helped
them identify areas of concern for patients that otherwise might have gone unnoticed (65).
However, in other articles, clinicians questioned the accuracy of the patient assessments, felt
that system alerts were often unwarranted, or found that that PRO data impacted the care
they provided to patients (62,65).

Nine categories of challenges implementing electronic symptom reporting systems were
identified through the thematic analysis (see Table 2 for the list of categories). Challenges
were categorized as: (1) technical issues, (11) system usability issues, (I11) patient lack

of comfort with or knowledge of technology, (IV) incomplete/missing data, (V) lack of
patient use of the system, (V1) other patient issues, (VI1I) difficulties timing completion
with clinical processes, (VII1) lack of clinic staff involvement/engagement, and (1X) lack
of clinician comfort/knowledge regarding how to use PRO data. The challenges and
associated strategies table (https://cdn.amegroups.cn/static/public/jhmhp-20-108-3.pdf) lists
the types of challenges identified in each article, as well as the strategies suggested or
attempted by the authors to overcome those challenges. Although the frequency with which
challenges were reported are tabulated in the challenges and associated strategies table
(https://cdn.amegroups.cn/static/public/jhmhp-20-108-3.pdf), this numerical data should be
interpreted with caution as only challenges that were discussed in the articles are included.
Other challenges were likely experienced but were not discussed in the articles due to word
length limitations and the authors’ selected focus.

Patients most often reported technical issues (57,58,67), which included problems accessing
the internet and infrequent usage of email (58,61,63). In addition, patients reported that
reminders from clinic staff to log in and report symptoms were necessary to encourage use
of the system (59,60) and expressed concerns that the system limited direct communication
with the health care team (62,65). Similarly, clinicians most often reported technical issues
when accessing the system (55,62,65,66). In certain articles, clinicians additionally reported
having difficulty interpreting the PRO reports (65) and expressed doubt regarding the value
of electronic symptom reporting systems when their use did not substantively impact their
treatment plans for patients (64).
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While not one of the most frequent issues, lack of time was noted as a potentially significant
barrier to use of electronic symptom reporting systems by both patients and clinicians.
Several authors reported that completing the symptom assessments did not require much
time from patients (54,55,57). However, lack of time seems to reflect the need to incorporate
another task—use of the electronic system—into clinicians’ and patients’ already busy
schedules. Since the included articles were research studies, the systems were tested with the
support of dedicated research staff and processes, which may impact the sustainability of the
electronic symptom reporting systems after the studies ended, as was noted in some articles
(55,60).

A variety of potential strategies were proposed to overcome the challenges identified

in the articles (see https://cdn.amegroups.cn/static/public/jhmhp-20-108-3.pdf). While the
proposed strategies were based on participants’ and clinicians’ experiences during the
research studies, they had not yet been tested in practice to evaluate their effectiveness.

The proposed strategies focused on improvements in three areas: (1) system design, (I1)
integration with clinical flow/patient care, and (111) system implementation. Suggested
system design improvements included: ensuring clinicians and patients were included
throughout the system design process and conducted usability testing; offering both internet-
based and downloadable applications to access the system; adapting the PRO data collected
based on the type of cancer diagnosis and its severity to minimize patient burden; and,
selecting a system that provides features like automated reminders to complete symptom
assessments, clinician alerts for severe symptoms, symptom management guidance, and the
ability to report symptoms between hospital/clinic visits and on any device (38,50,52,54,57—
59,61-63,65,68). Suggested improvements to integration with clinical flow/patient care
included: using clinician champions to facilitate patients’ completion of PRO symptom
assessments and clinicians’ use of PRO data, and developing and disseminating a clear plan
to add electronic symptom reporting into the flow of routine clinical care for both patients
and clinicians (55,60,61,65,67,68). Suggested improvements to system implementation
included: ensuring wireless internet signal strength throughout the hospital/clinic setting,
providing a brief computerized tutorial on the system and its implementation into the clinical
setting, and having technical support available to address issues that arise with the system.

Discussion

The objective of this scoping review was to identify challenges experienced and potential
strategies to facilitate the implementation of electronic systems for patient report of
symptoms in oncology clinical practice. Experts have posited that the challenges to
integrating these systems into clinical practice include the financial investment at startup,
patient unwillingness or inability to complete measures, unclear interpretation and use

of patient reports of symptoms, and additional burdens to clinicians’ workload and time
(25,28,32,34-37,42,43). Although this review confirmed many of these challenges, it also
revealed an overall patient and clinician satisfaction with the use of electronic symptom
reporting systems.

Implementing an electronic symptom reporting system necessitates a significant investment
into the system. Administrators must carefully consider the clinical environment, the patient
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population and needs, and resources available to maintain the system when selecting an
electronic system. System usability and technical issues go hand in hand; when a system

is more usable, fewer technical issues are likely to arise. “Usable” is further defined by

the Task, User, Representation, and Function (TURF) framework as “easy to learn, easy to
use, and error-tolerant” (69). Poorly designed health technology that fails to consider users’
needs often has unintended negative effects on efficiency, user satisfaction, and health care
quality (70-73). The technical issues reported in this review would have adversely impacted
the experience of patients and clinicians with those electronic symptom reporting systems,
increased the prevalence of missing PRO data, and prevented the successful integration of
those systems into clinical practice.

Efforts need to be directed to ensuring that clinicians understand how patient-reported
symptoms can be used to enhance clinical practice. Clinicians may be unsure how to
address patient-reported symptoms and may need education about PRO item content and
the meaning of PRO scores (65,74). Methods proposed to enhance clinician comfort and
knowledge of PRO symptom data include the following. Clinician panels can develop
clinical decision support protocols for responding to PRO symptom data, and these protocols
can be readily posted within the electronic system (65). Visualization of PRO symptom
reports should be standardized and graphic-driven so that it is clear whether a higher
score indicates a better or worse symptom (65). Clinicians will likely require time and
experience with PRO data before they feel comfortable interpreting and effectively using
patient symptom reports to guide the patient’s clinical care.

Many of the challenges and strategies that were identified in this review support previous
findings in the literature. One unanticipated finding by Snyder et al. (65) and Tran et al. (67),
was that patients with advanced or late-stage cancer were less willing to report symptoms

as their disease progressed. For patients who have a terminal diagnosis, reporting symptoms
and viewing the symptom reports emphasized what they had lost and would never recover
(65,67). Further research is needed to consider how patient-reported symptom data should be
used in this population. These results emphasize the need to tailor the PRO data collected
for the specific patient population and clinical setting. Certain instruments or questions may
only be appropriate in certain contexts. For example, patients with a terminal illness may
benefit the most from PRO instruments that focus on psychosocial and spiritual quality of
life and treatable physical symptoms. Item-response theory and computer adaptive testing
are facilitating these efforts and are being used with greater prevalence to develop PRO
systems that tailor the questions asked to the specific patient population (75,76).

Ensuring accessibility is key to the successful implementation of electronic symptom
reporting systems, particularly in the clinical setting. One significant gap in the identified
studies was the lack of discussion regarding how the electronic systems have been/or should
be adapted for patients with disabilities, so that patients who are visually impaired, have
decreased hand mobility, or have other disabilities may also report symptoms. Further
research is needed to explore the accessibility of these electronic systems.

Another aspect of accessibility that is important to acknowledge in this review is
technological literacy. There is a “digital divide” in the United States between those
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who have access to and are comfortable with technology versus those who are not.

Rather than contributing to this divide, successful implementation of electronic symptom
reporting systems will allow all participants to access and use the system, regardless of
prior experience with technology. Only one of the articles considered the level of prior
computer experience (38). Basch et a/. found that the use of an electronic system for
symptom reporting had a greater impact on the health outcomes of computer-inexperienced
participants, perhaps because these participants benefited the most when using a structured
method to report symptoms (38). When implementing an electronic symptom reporting
system, administrators need to ensure that patients with less computer experience are not
deterred from using the system, by a lack of access to a computer or by a lack of knowledge
of technology.

Limitations

This scoping review had several limitations. First, publication bias should be considered in
all reviews, as studies that demonstrate positive outcomes are more likely to be published.
This review did not undertake a formal assessment of publication bias. Another limitation of
this review is that the search was limited to systems implemented in the United States

and studies published in English. Health care varies widely based on the context in

which it is delivered; thus, challenges identified in research from other countries or in

other languages may have been overlooked. Another limitation of this review is that no
formal risk of bias assessment was completed for the included studies, although relevant
limitations were noted by the authors when reviewing included articles. As this review
centered on prospective interventional studies that demonstrated implementation of these
systems, challenges identified through qualitative descriptive studies may have been missed.
Though future work may focus on the nuance of the challenges for specific cancer types,

in this review we sought to describe the state of the science around the implementation of
electronic symptom reporting systems for patients with cancer in general.

Conclusions

Electronic symptom reporting systems could significantly improve clinicians’ ability to
identify and thus treat patients’ symptoms. These improvements will only be possible if
these systems can be successfully implemented into clinical practice. Unfortunately, PROs
are still not routinely being used in the care of patients with cancer (27). The findings

of this review highlight the challenges that need to be addressed when implementing an
electronic symptom reporting system for patients with cancer and potential strategies for
overcoming these challenges. There is no one solution that will overcome all the challenges
to implementing electronic systems into clinical practice; approaches need to be tailored
for the specific patient population and clinical setting (26). This review could help hospital
administrators and clinicians prepare for and improve the implementation of electronic
symptom reporting systems in practice.
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Figure 1.

PRISMA diagram of study selection.
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