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ABSTRACT: After ambulatory surgeries, patients who recover at home have multiple questions about wound
healing, symptoms and medication side effects, and recovery expectations. We conducted user testing and rapid
application development of a newly developed symptom reporting system that supports home-based recovery by
inviting patients to self-report symptoms in the days after surgery and then receive an immediate feedback report
giving context for their reported symptoms. Findings showed that some participants primarily valued reassurance,
whereas others prioritized receiving alerts about potential problems. Results also showed that most patients wanted
feedback framed as comparing their progress to their expected progress, not to that of other patients. The final
feedback report provided patients with actionable recommendations, small graphs showing their progress, and with
short “gist” text interpretations. The system has been implemented, and recruitment is ongoing for a large clinical
trial of its effectiveness for reducing adverse events and unnecessary emergency or urgent care visits.

INTRODUCTION

Increasing numbers of surgeries, including cancer surgeries, are conducted as ambulatory procedures, with patients
discharged the same day to recover at home.*? Such “short-stay” surgeries are less expensive than hospital
procedures and may be welcomed by patients who prefer to avoid hospital stays. However, they also increase the
self-care burden on patients and their families, who must manage postsurgical wound care, medications,
rehabilitation exercises, and symptoms such as pain, swelling, sleep disturbance, or medication-related constipation.®
A particular challenge is for patients and caregivers to identify and respond promptly to relatively rare but extremely
serious adverse events such as infection, while not overreacting to normal symptoms.

To help patients manage the postsurgical experience, clinical teams generally check in with patients by telephone in
the days after surgery. It is possible, however, that patient-driven symptom reporting might be more effective in
identifying adverse events and prompting appropriate and timely responses. In cancer, involving patients in
reporting patient-reported outcomes (PROs) has been associated with better symptom control, improved quality of
life and satisfaction, more appropriate use of supportive care, and even longer survival during metastatic cancer.*5
Patient self-report has also been identified as an important opportunity to improve patient safety.®

At the Josie Robertson Surgery Center, an ambulatory surgery center at the Memorial Sloan Kettering Cancer Center
(MSKCC), patient-reported symptom questionnaires are delivered through the patient portal for 10 days after
ambulatory surgery as part of routine care. Symptoms that exceed a pre-specified threshold generate secure alerts to
nurses, who call the patient. Early experience with this program suggested that most patients expect symptoms and
are willing to tolerate them, but they become concerned when they don’t know whether their symptoms indicate a
problem. To explore these issues, a team from MSKCC is implementing the “Ambulatory Cancer Care Electronic
Symptom Self-Reporting (ACCESS) for Surgical Patients” (PCORI 1HS-1602-34355) study, a randomized trial
comparing the usual care to enhanced feedback, in which patients also receive an additional report giving more
context for their symptoms, including whether they are within expected ranges or are cause for concern.

The current paper focuses on the human factors aspects of developing the ACCESS enhanced feedback report.
Patients and families will adopt any newly developed system only if it is usable, and they will get value from it only
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if results are presented in an intuitive and actionable fashion. Overall, consumer health information technology
systems will be welcomed by patients and produce their intended benefits only if they are well adapted to the tasks
that patients need to do as part of their self-management (or “illness work™).”-® Our objective in the current project
was to optimize the symptom feedback report, and especially the presentation of personalized results, through an
iterative process of design with potential users, caregivers, and healthcare providers.

METHODS

System description: The ACCESS system is designed to deliver an online questionnaire to each patient each day
for a minimum of 10 days after discharge; patients may choose to continue to report symptoms for up to 30 days if
they would like the additional support. The questionnaire includes 20 items adapted from a validated self-report
instrument, the Patient-Reported Outcomes Common Terminology for Adverse Events (PRO-CTCAE),* as well as
3 additional questions to capture important post-operative problems and 2 questions about seeking urgent care or a
doctor. The items assess symptoms such as pain, nausea, shortness of breath, fatigue, constipation, fever, chills,
redness, and other symptoms relevant to the specific surgical procedure. For each, patients rate either symptom
severity (from absent to very severe) or its frequency, as appropriate. Certain patient-reported items (such as high
fever or shortness of breath) trigger an immediate warning to the patient to contact the surgical care team or visit an
emergency department, with a simultaneous alert to the nursing team, who will then reach out to the patient.

For the enhanced feedback report, all the patient-reported data are collected and analyzed to derive expected
recovery trajectories for patients stratified by surgical procedure and postsurgical day. These cohort data are then
used to inform the patient how the patient’s status compares to others with the same surgery on the same
postsurgical day. For example, a patient might report moderate pain on the first day after surgery, and a dashboard
graphic would illustrate this while also explaining that this amount of pain is typical on the day after surgery. The
cohort data are also used to provide a projection several days into the future. For example, it could show that patient-
reported pain disappears, on average, by the seventh day after surgery. The ACCESS enhanced feedback report is
being studied in an ongoing randomized controlled trial scheduled to include 1700 patients.

The ACCESS system was designed for ambulatory cancer surgery for breast, head and neck, gynecologic, and
urologic cancers. It is delivered through the electronic patient portal and is accessible in web browser and mobile
device formats.

Methods overview: User-centered design is a broad label describing the integration of usability and user
characteristics, goals, and workflows into design and development to maximize the utility and usefulness of the final
product.>*2 We applied this perspective by conducting interviews, focus groups, and iterative prototyping a rapid
application development process®3® in the design of the ACCESS enhanced feedback report. Initial specifications
were developed by the research team in collaboration with MSKCC surgeons and nurses and the project’s Advisory
Board, which includes stakeholders such as clinicians, researchers, hospital leadership, former patients and
caregivers, and advocates from cancer support groups. The specifications were developed into initial wireframe
mockups by MSKCC informatics staff. Then, in an iterative rapid application development process, patient
participants and advisory groups were invited to discuss cancer patient needs for postsurgical information and
support, to review the system mockups, to provide feedback about potential utility and usability, and to brainstorm
novel ways of presenting information to make it more useful and patient-centered.

Patient interviews: Patients were recruited from practices of surgeons practicing in the outpatient surgery center.
We conducted 30- to 60-minute interviews with patients; interviews were conducted either in focus group format or
as individual interviews, depending on the participants’ preferences and schedule. The inclusion criteria were: recent
experience with any ambulatory cancer surgery, either as a patient or as a close caregiver for a patient, and fluency
in English. A semi-structured discussion guide was developed to invite participants to discuss their own experiences
of cancer surgery and home-based recovery, to examine paper or electronic mockups of the ACCESS questionnaire
and enhanced feedback report to consider whether or not it might be useful for themselves or others in similar
position, and to provide feedback including novel ideas for visualizations or alternate ways of delivering
information.
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Advisory board: Interspersed with the patient interviews, the Advisory Board, whose membership includes
patients, caregivers, and representatives of community patient advocacy organizations, met multiple times to review
versions of the ACCESS questionnaire and dashboard. The entire Advisory Board met monthly during the early
phases of the project and contributed to several iterations.

Core development team: The core development team, consisting of the coinvestigators as well as developers,
informaticists, and participating clinical researchers, also met weekly throughout the 2-month rapid application
development process for in-depth discussions and revisions to the ACCESS system. At each development meeting,
nurse informaticists and nurses who worked directly with the patients were also invited to attend and provide
feedback from their experience working with this population. About 10 accepted the invitation and participated in
one or more meetings.

Data collection, rapid data analysis, and iterative versioning: Data collection and analysis was conducted in a
highly abbreviated cycle in order to accomplish rapid application development within the 2-month development
window.*® The prototype was initially developed by the core development team, which then met weekly for 6 weeks
to incorporate the feedback described below. An early version focused narrowly on the statistical model was greatly
modified after input from researchers applying lessons from the numeracy and health communication literatures and
clinicians providing perspectives from working with patients. This finalized prototype was then presented to 2
patient focus groups (each n = 5) held on consecutive weeks. The Advisory Board discussed additional revised
versions at 2 consecutive meetings. Finally, 3 individual patient interviews were conducted. Focus groups were
recorded, and a research team consisting of clinicians, research assistants, and a developer observed live by video
link. For the individual interviews, discussions were audiorecorded and field notes were taken. For the advisory
board meetings, data collection was done through field notes, and participants were also invited to make sketches
and mark up printouts. After each data collection session, the second author prepared a summary, including verbatim
transcription of some comments as well as emerging suggestions for themes, for weekly presentations to the core
development team, which discussed common themes and selected actionable recommendations for immediate
implementation in time for presentation to the next individual or group. Although we did not conduct a formal
qualitative data analysis for thematic saturation, we did note that patient feedback converged, and we stopped
recruiting patients after the final 3 consecutive patient interviews did not raise any new issues. The final summary of
themes was prepared by the first author after review of field notes and memos taken during all data collection as
well as the weekly summaries and meeting notes.

IRB review: The MSKCC Institutional Review Board declared this project exempt (waiver X17-009). No
individually identifiable information was collected from participants.

RESULTS

A total of 13 patients were interviewed. They had experience with surgery for breast, uterine, prostate, bladder, and
lung cancers, ranged in age from 35 to 70 years old, 9 were women. Nine were white, 2 were black, 1 was Asian,
and 1 was unknown race. In addition, the 25 Advisory Board members participated in the iterative feedback
(including an additional 5 patient partners, 3 men and 2 women, all white), as did the core development team, which
included nurses, surgeons, informaticists, and biostatistics staff members.

For the initial enhanced feedback report, graphics were developed on the basis of best practices and evidence about
communicating risks and probabilities (such as the probability of experiencing pain or constipation at three days
postsurgery).16-20 For pain and fatigue, line graphs were developed to illustrate the probability over time (for
example, the fact that the number of patients reporting pain declined every day over 10 days).?° Every numerical
concept was accompanied by an actionable interpretation or “gist”?! to make sure the take-home message was clear
(e.g., “this is nothing to worry about,” or “it is important to seek medical help”).

Also, several pictograms (stylized human figures) were tested to illustrate concepts such as pain, in light of evidence
that pictograms can be helpful to reinforce or illustrate concepts and actions, especially with lower literacy
audiences.?? However, most of the graphics were removed during the iterative design process and replaced with
simpler line graphs to show the patient’s estimated future progress (for example, how quickly the symptom was
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expected to disappear; Figs. 1 and 2). Text was also shortened to focus on actionable explanations of the “gist”?* of
the message and what to do next. In addition, some of the detailed information from earlier iterations was removed;
for example, an early version that specified “3 out of 10 people reported pain” was replaced with a more general
statement about whether this degree of pain was expected or unexpected. The alerts, which were triggered as soon as
a patient reported serious or out of range symptoms, contain simple and direct language to seek medical assistance
and were made actionable with the inclusion of the appropriate telephone number; an exclamation point icon was
added for reinforcement (Fig. 3).

Three themes from the interviews helped guide the redesign process.
1. Give me information about me, not about my cohort

Patients appreciated personalized and actionable messages. The top requests were whether or not their recovery was
normal, and whether they should call the clinical team for help. “It’s the idea of knowing what to expect,” one
woman said.

There was a strong negative reaction to early mockups that compared the patient’s individual experience to that of
patients similar to them (messages such as, “The amount of discomfort you are experiencing is similar to what other
patients are reporting at this stage”). Some participants objected to this framing because they did not think they were
genuinely similar to other patients who were described as being “patients like you.” For example, one woman said,
“I feel that with my pre-existing conditions, I don’t feel like my recovery fits into this.” Others disliked it because
they said it made them feel as if they were “competing” with or being judged against other patients. “If | am reading
this and | am worse than everyone else, | am going to be really upset,” one woman said. At least one participant said
information about other patients was not relevant: “I might be self-centered but I don’t care that [other] people are
doing better or worse.” The negative reaction also extended to icon arrays designed to show the frequency of a
particular condition (such as 3 colored stick figures out of a line-up of 10 stick figures); one participant explained
that it reminded her unpleasantly of the graphics she had seen in a decision aid during her treatment decisions.

Patients preferred later mockups that were revised to compare the patient’s course to what was expected for that
patient. However, both mockups relied on the same statistical analysis that estimated the patient’s “expected course”
from data from other patients.

2. Reassure me, but scare me
Participants expressed strong and competing desires to be reassured and to be alarmed.

On one hand, many interviews suggested that an important purpose of this ACCESS enhanced feedback report
would be to calm anxiety after surgery. “What I’m looking for after surgery is to be comforted and reassured,” one
person said, using words that were repeated by many other patients during their interviews. These patients
particularly valued receiving feedback that their symptoms were what would be expected at this stage of their
recovery. These participants also recommended changes whenever the dashboard language or visualizations seemed
too frightening (for example, in a version that used a large red exclamation point icon to draw attention to an alert).
Many of these patients also sought confirmation that the current online system would be considered an adjunct to,
not a replacement for, nurse telephone conversations and clinic visits, which they found to be important personal
connections. To address the goal of reassurance, the initial name of “symptom tracker” shown in the ACCESS
enhanced feedback report was replaced with the term “recovery tracker.”

On the other hand, other participants wanted to make the alerts even more alarming to ensure that patients took them
seriously. Many patients had stories about being reluctant to ask for help. One woman had experienced a serious
infection after her surgery but had not recognized the severity of her symptoms and did not go to the emergency
room until her daughter insisted. Another experienced breakthrough pain when her medications ran out but did not
feel that she could contact the clinical team after hours. Reasons for not contacting the clinical team included
concerns that they might be “bothering” the clinical team with unimportant issues, and unwillingness to admit
weakness. “The male species does not do things like this. We do not call [the doctor],” one man joked. Interestingly,
several female patients said that it was women who were most likely to act tough and refuse to call the doctor. Most
patients said they would value clear, personalized guidance about when to seek help. “I would not hesitate to call the
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doctor,” one woman said. “I am not fooling around with infection or chills. The doctor and nurse practitioner won’t
pooh-pooh me. They are not going to be upset I called. But | do live with a boyfriend who will not call the doctor.
So I know other people are not like that!”

In light of this lack of convergence about reassurance versus alarm, the core development team made a final decision
to prioritize reassurance. This was largely because the ACCESS system was designed to trigger an alert to the
clinical care nurse, who was expected to contact the patient even if the patient was not alarmed enough by the
message to act on it.

Fig. 1: Early mockup version
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3. Don’t judge me

In their warm-up discussions about their own cancer experiences, patients expressed a strong need to understand
whether their recovery was “normal,” because that helped them decide whether to call the care team or even go to
the emergency room. However, when viewing the mock-ups, they disliked the use of the term “normal” because it
seemed judgmental. Patients had a more positive reaction to terms such as “as expected,” “as planned,” or “on track”
to express the same concept. Some participants also expressed concern that the pictograms (miniature stick figures)
designed to convey concrete health-related concepts such as discomfort or constipation might be viewed as
judgmental, patronizing, or less than respectful; these images were ultimately removed from the displays. Finally, as
noted above, graphics that placed the patient’s own self-reported health status in the context of the recovery status of
their cohort were disliked by a subset of participants who thought that they conveyed the concept of competitiveness
or judgment, or even a “test.” This was a particularly strong concern when the graphic showed that the patient’s pain
or functional status was worse than expected at this stage of recovery.
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DISCUSSION

The concept of adding normative feedback reports to an existing online self-report system in which patients report
postsurgical symptoms was welcomed by samples of cancer survivors and caregivers, who considered it a
potentially valuable support for their home-based recovery. An iterative rapid-cycle development process was
completed in support of a clinical trial designed to assess the value of normative feedback. In this process, early
mockups developed on the basis of clinician researcher specifications were reviewed, critiqued, and expanded upon
by patients, a development team of informatics and researchers, and a stakeholder advisory board.

In the qualitative interviews and stakeholder meetings, many patients expressed needs for comfort and reassurance,
while others had a strong interest in making sure the information was alarming enough and informative enough to
prompt immediate attention when warranted. As a result, in the final versions, we used fonts, images, and language
designed to convey a reassuring tone for all reports within normal or unproblematic ranges. The alerts for patients
who needed medical attention used simple and direct language, included the appropriate telephone number to call,
and were illustrated with an exclamation point icon for emphasis.

Initial prototypes, driven by clinician researcher and informatics specifications, were numbers-heavy. This was
because one novel aspect of the project was to leverage the existing systematic collection of postsurgical symptoms
to provide patients with normative recovery trajectories. The initial proposal was to show some of these data back to
patients, explained as being based on “patients like you.” However, we found that the patient users did not welcome
the implication that they were being compared to other patients, or that their recovery trajectories were derived from
the experiences of other patients. In addition, some of the more detailed numerical information did not seem
particularly relevant to most of the patient users; instead of knowing that 2 people out of 10 experienced a problem,
they wanted to know the actionable step of whether the problem should be considered expected/normal or not. The
emphasis on actionable interpretations of the meaning of a number is consistent with other risk communication
findings showing that people make decisions on the basis of the “gist,” not the number itself.22 It is also consistent
with findings that simplifying graphs to focus on a single message (i.e., by omitting redundant survival and mortality
information) are likely to be more useful than more complex ones for patient problem-solving and decision-
making."-2* However, we opted not to remove all numbers in light of other research suggesting that at least a subset
of highly educated and numerate patients were likely to be information seekers who would welcome numbers.?
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Research, development, and implementation of PRO systems is evolving rapidly in light of growing evidence of
their value. A large randomized trial showed that symptom monitoring via an online PRO questionnaire was
associated not only with better quality of life in metastatic cancer but also with longer overall survival (median 31.2
compared to 26.0 months, p = .03).5 However, web-based systems may not be feasible for patients who lack access
to computers or the Internet in their daily lives.?® In a multi-national study of advanced prostate cancer, this
limitation was addressed by putting tablets in the clinic to let patients report PROs while onsite.?” Alternately, health
systems may need to develop systematic procedures to collect PROs through paper and telephone as well as
electronically.?® The ACCESS system is currently available through the online patient portal in web browser and
mobile device formats. In light of evidence that patients without computer access or technology literacy are likely to
be the ones most in need of support,?® it could be valuable to explore additionally administering ACCESS
questionnaires via paper, telephone interview, or automated interactive voice response systems.

A modest drawback to the standardized survey measures (patient-reported outcome measures or PROMS) used in the
ACCESS system is that, while they are simple to collect and analyze, they provide only discrete and categorical
Likert-scale responses, which have limited nuance and detail. Recently, several groups have begun working toward
ways for patients to share photographs of postsurgical wound healing and other types of information.?°° Including
such additional types of patient-generated health data (PGHD) could also be a useful future expansion of the
ACCESS system.

Limitations: A relatively small group of patient participants contributed to the project; larger samples may have
identified more diversity in patient perspectives. Only limited sociodemographic information was collected, so we
do not have systematic information about participant education level or technology skills. Because of the emphasis
on rapid application development, qualitative data were summarized and presented to the development group by a
single researcher rather than being systematically reviewed and coded using team-based qualitative data analysis
methods. The ACCESS symptom self-reporting system is available online only, which is likely to restrict its use
among patients with less computer proficiency or lacking computer access because of low socioeconomic status or
advanced age. The portal adoption rate among MSKCC’s ambulatory surgery patients is about 85%, which is
considerably higher than averages reported elsewhere.%® This may limit the generalizability of the current study to
other patient populations with lower rates of portal adoption.

Conclusion: After ambulatory surgeries, patients who recover at home must self-manage wound healing and other
aspects of recovery. We conducted user testing and rapid application development of a newly developed online
system that supports home-based recovery by inviting patients to report their postsurgical symptoms and status, and
to receive immediate feedback over a minimum of 10 days after surgery. Our qualitative work revealed needs for
reassurance/comfort as well as needs for appropriate alerts to encourage patients experiencing adverse events seek
medical help. It also showed that patients wanted their feedback to appear personal rather than cohort-based. This
human factors project helped inform the development and implementation of the ACCESS enhanced feedback
report, currently being studied in a randomized controlled trial of 1700 patients.
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