
Overview of Patient-Facing Systems in Patient-Reported 
Outcomes Collection: Focus and Design in Cancer Care

Roxanne E. Jensen1,2, Scott P. Gummerson2, and Arlene E. Chung3,4,5

1Department of Oncology, Georgetown University, Washington DC

2Cancer Prevention and Control Program, Lombardi Comprehensive Cancer Center Washington, 
DC

3University of North Carolina at Chapel Hill School of Medicine

4Lineberger Comprehensive Cancer Center Outcomes Research Program

5Carolina Health Informatics Program

Patient-facing systems are designed to provide a wide range of computer or internet-based 

services that support patient interactions with the healthcare system.1 Examples of these 

systems include: patient portals,2 mobile applications,3 and online peer support 

communities.4 A key element across all patient-facing systems is that each is able to 

promote and facilitate patient engagement with the healthcare system and their providers.

Electronic patient-reported outcomes (PRO) systems offer a patient-facing platform to 

capture and quantify patients' self-reported symptom severity. Patients answer questions 

about symptoms and their severity such as their fatigue and pain which can generate 

summary scores. Electronic PRO assessment in clinical care is associated with 

improvements in symptom identification5-8 and doctor-patient communication.9,10 Studies 

evaluating electronic PRO systems suggest a high level of patient interest and satisfaction 

with reporting symptoms,11 and patients are more likely to complete a PRO assessment if it 

is clear that the scores will be used to inform their care.12

The number patient-facing systems that capture PROs in clinical cancer care settings has 

grown quickly over the past 5 years, providing an increasing number of options for 

integrating PROs into cancer clinical care.13,14 This growth has been supported by web-

based PRO data entry, decreasing data collection and hardware costs,15 research 

demonstrating an association between PRO collection and improved patient outcomes,16 

interest in large-scale PRO surveillance to improve quality and outcomes,17 and pragmatic 

research efforts using clinical data sources.18

For many years, the primary focus of most electronic PRO systems used in clinical oncology 

has been to provide clinicians symptom information at the point-of-care. Therefore, systems 

vary in the amount of access patients are given to their own PRO data. In a recent review, 

very few systems provided patients access to symptom alerts (29%) while only 63% 

provided patients access to their PRO scores.19 While recent studies have examined both 

clinician and patient preferences in PRO score reporting,20 there are only a couple of 

examples of patient-facing PRO reports designed specifically for cancer patients.21,22 The 
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limited amount of patient-focused information available in electronic PRO systems is 

currently a missed opportunity to further engage patients in this process and in their care. As 

PRO collection increasingly embraces new data collection methods such as smartphones 

tailored to collect data capture outside of a care visit,23,24 there are new opportunities to 

develop and promote a number of patient-oriented reporting functionalities. Mobile phone-

based collection may offer more convenience and better usability in terms of the format and 

layout of questionnaires. By incorporating knowledge from data visualization, data 

representation, graphics design, and health infographics, PRO reports could provide tailored 

PRO data, incorporate patient preferences for format and presentation of the data,25 provide 

low health literacy and numeracy options when necessary,26 while encouraging patient 

engagement and self-care actions.27

Most systems are designed to collect PROs during the clinical encounter to inform a patient's 

visit. Case studies have shown that building in extra time (20-30 minutes) to collect PROs in 

the waiting room can be integrated with minimal workflow disruption when staff is provided 

training to address technical issues (e.g. iPad use, password retrieval, etc.).15 As a result, in-

clinic assessment has been shown to have high patient response rates,28,29 but requires 

dedicated staff and hardware to enable collection.

Web-based (often pre-visit) PRO assessments offer data collection outside of the clinical 

encounter, lower costs due to decreasing staff burden needed to administer PROs and no 

hardware costs incurred by the clinic. This also provides an opportunity to longitudinally 

monitor symptoms regardless of the timing of office visits. However, features offering off-

site (“at-home”) web-based assessments report low rates of patient participation.19 

Furthermore, patients who are non-white or have less than a college degree are significantly 

less likely to complete web-based PRO assessments.30 This may be due to a variety of 

factors such as lack of access (Internet, computers, tablets, smartphones, etc.), and literacy 

and numeracy issues that can be barriers to completion. Additionally, little is known about 

current design and accuracy barriers in off-site assessment among groups likely to require 

proxy reporting, such as those experiencing severe symptom burden or cognitive 

impairment.

As patient portals tethered to electronic health records such as Epic MyChart, offer more 

web-based PRO questionnaires as part of their foundation systems, alternate workflows for 

PRO capture (in-clinic vs. at-home collection), and displays of PRO data, more information 

is needed about the full range of staffing needs to integrate PROs into clinical care, 

workflow issues, cost, and patient compliance. It is likely that trade-offs that exist between 

off-site vs. in-clinic data collection. Moving the PRO data collection outside of the 

encounter has a number of benefits as it can provide efficiencies and can satisfy billing 

requirements for the review of systems.31

Electronic PRO systems were first designed to collect and report PROs for clinician use to 

inform the patient visit. As PRO data becomes increasingly captured by patient portals and 

mobile technologies between clinical encounters longitudinally, new opportunities exist, 

such as evaluating health care system-level quality of care and enabling comparative-

effectiveness research. However, the full range of electronic PRO implementation challenges 

Jensen et al. Page 2

J Oncol Pract. Author manuscript; available in PMC 2018 February 12.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



must be better understood to support long-term sustainability and usefulness of electronic 

PRO data. As the adoption of mobile data capture and user-centered symptom reports 

improves, there is a unique opportunity for electronic PRO systems to fully embrace mobile 

health and patient-focused reporting as tools for patient use to foster engagement and 

participation, supporting patient care and improving health outcomes.
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