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Strengths and limitations of this study

 ► This study is a large randomised, controlled trial 
that will help determine an effective mechanism for 
patient-reported data collection and symptom mon-
itoring after ambulatory surgery.

 ► Optimal integration of self-reported symptom data 
into healthcare systems has the potential to improve 
surgical outcomes and enhance patient-clinician 
communication.

 ► Patient engagement is a major driver of study de-
sign, implementation and future dissemination, as 
this study includes former patients and caregivers 
as members of the core study team.

 ► The study population consists largely of patients 
with high health and computer literacy, which may 
be a potential threat to external validity.

 ► While the use of electronic patient-reported symp-
tom monitoring, the control arm of this study, is not 
standard for most patients undergoing postoperative 
care worldwide and may limit the immediate gen-
eralisability of the results, this study may provide 
important guidance for the development of such 
systems in the future.

AbStrACt
Introduction An increasing proportion of cancer surgeries 
are ambulatory procedures requiring a stay of 1 day or less 
in the hospital. Providing patients and their caregivers with 
ongoing, real-time support after discharge aids delivery 
of high-quality postoperative care in this new healthcare 
environment. Despite abundant evidence that patient self-
reporting of symptoms improves quality of care, the most 
effective way to monitor and manage this self-reported 
information is not known.
Methods and analysis This is a two-armed randomised, 
controlled trial evaluating two approaches to the 
management of patient-reported data: (1) team monitoring, 
symptom monitoring by the clinical team, with nursing 
outreach if symptoms exceed normal limits, and (2) 
enhanced feedback, real-time feedback to patients about 
expected symptom severity, with patient-activated care as 
needed.
Patients with breast, gynaecologic, urologic, and head 
and neck cancer undergoing ambulatory cancer surgery 
(n=2750) complete an electronic survey for up to 30 
days after surgery that includes items from a validated 
instrument developed by the National Cancer Institute, 
the Patient-Reported Outcomes version of the Common 
Terminology Criteria for Adverse Events (PRO-CTCAE). 
Information provided to patients in the Enhanced 
Feedback group is procedure-specific and based on 
updated PRO-CTCAE data from previous patients. 
Qualitative interviews are also performed. The primary 
study outcomes assess unplanned emergency department 
visits and symptom-triggered interventions (eg, nursing 
calls and pain management referrals) within 30 days, and 
secondary outcomes assess the patient and caregiver 
experience (ie, patient engagement, patient anxiety and 
caregiver burden).
Ethics and dissemination This study is approved by the 
Institutional Review Board at Memorial Sloan Kettering 
Cancer Center. The relationships between the study team 
and stakeholders will be leveraged to disseminate study 
findings. Findings will be relevant in designing future 
coordinated care models targeting improved healthcare 
quality and patient experience.
trial registration number NCT03178045

IntroduCtIon
Increasing numbers of surgical procedures, 
including major cancer procedures (eg, 
mastectomies, hysterectomies and prostatec-
tomies), are being performed as short-stay 
(one midnight) or ambulatory surgeries.1–3 
Although there are many advantages to 
shorter hospital stays, this model adds 
complexities to the delivery of high-quality, 
patient-centred care, particularly for cancer 
patients and their caregivers, who are often 
still struggling with a new cancer diagnosis. 
Patients often leave the surgical centre while 
experiencing symptoms that were previ-
ously attended to by the healthcare team.4 
Managing symptoms at home can be chal-
lenging for patients and caregivers who may 
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Figure 1 Study conceptual model. ACCESS, ambulatory cancer care electronic symptom self-reporting; ED, emergency 
department; MSK, Memorial Sloan Kettering Cancer Center.

have difficulty distinguishing normal and expected symp-
toms from potentially serious adverse events (SAEs).5 
Without information and risk awareness, patients may 
delay seeking care, with severe consequences, or they may 
experience unnecessary anxiety and seek unnecessary 
care.6 In focus groups and interviews conducted to inform 
the design of the current study, patients and caregivers 
conveyed feelings of stress and reported feeling unpre-
pared to interpret and monitor postoperative symptoms.

Patient-reported outcome (PRO) measurement is 
rapidly becoming a standard of care throughout medicine 
that can aid in monitoring symptom burden. However, 
the best way to integrate and act on patient-reported data 
is unclear.7 There is abundant and broad evidence that 
PRO data can improve communication with the clinical 
team, symptom control, quality of life and patient satisfac-
tion.8–10 One large randomised trial comparing routine 
collection of PROs with usual care during chemotherapy 
showed that among patients who received the PRO inter-
vention, quality of life improved (34% vs 18%), and these 
patients were less likely to be seen in the emergency 
department (34% vs 41%; p=0.02) or hospitalised (45% 
vs 49%; p=0.08).7 Although progress has been made to 
better understand how symptom data might be best incor-
porated into clinical care among non-surgical patients, 
little work has been done among patients having surgery. 
Routine monitoring of symptoms in surgical patients, 
with outreach by the clinical team when severity exceeds 
an expected range, may identify problems at an earlier 
stage and avoid or minimise adverse events. Providing 
patients with feedback about expected symptom severity 
and allowing them to activate care as needed may allow 
for the identification of these adverse events before 

they progress, while also decreasing patient anxiety and 
unplanned care, such as unnecessary visits to the emer-
gency department. It is unknown whether providing this 
kind of feedback to patients would affect care patterns 
and patient outcomes. This evidence gap provides moti-
vation for the design of the current study as well as the 
selection of its outcome measures.

This randomised controlled trial will assess two 
approaches to the management of patient-reported symp-
toms and their potential impact in decreasing emergency 
department visits, patient anxiety and caregiver burden up 
to 30 days after ambulatory cancer surgery. One approach 
is called team monitoring, in which symptoms are moni-
tored by the clinical team, with nursing outreach if symp-
toms exceed normal limits. The second approach is called 
enhanced feedback, which provides patients with real-time 
feedback about expected symptom severity, with patient-ac-
tivated care as needed. The study aligns with the Institute 
of Medicine’s goal of determining how to deliver an ideal 
patient care experience that is safe, effective, efficient, 
patient-centred, timely and equitable.11–13

The study model (figure 1) is predicated on the hypothesis 
that daily, patient-driven symptom reporting with normative 
data feedback about expected symptom burden relative to 
previous patient reports (enhanced feedback) will increase 
patients’ self-efficacy14 and their confidence that they can 
manage their symptoms during the recovery period.15 This 
has been shown to be a predictor of decreased symptoms 
and better physical function.15 16 On the basis of this model, 
patients may avoid unnecessary emergency department 
visits by better understanding expected symptoms and by 
achieving more efficient and effective communication with 
their healthcare team.
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The study will garner important information for incor-
porating PROs into postoperative care and aiding in the 
development of tailored perioperative care pathways for 
patients with cancer. The key lessons learnt may be used 
to support the implementation of strategies for popula-
tion health management for non-cancer treatments that 
can also cause burdensome symptoms. Utilising a similar 
patient-reporting mechanism may benefit smaller outpa-
tient facilities that do not have the personnel resources 
necessary to provide intensive monitoring of patient 
symptoms. It is expected that this study will also be highly 
relevant in designing coordinated care models targeting 
improved healthcare value, such as the Oncology Care 
Model and the Perioperative Surgical Home.

MEthodS And AnAlySIS
Study design
This is a parallel group randomised, controlled trial with 
1:1 procedure-stratified randomisation between two arms, 
team monitoring and enhanced feedback. The study 
design follows Patient-Centered Outcomes Research Insti-
tute (PCORI) standards, including patient engagement, 
research methods, data integrity and analysis (including 
stratification by surgical procedure), handling of missing 
data and heterogeneity of treatment effect.

Patient and public involvement
The study team recruited a group of committed stake-
holders that include clinicians, researchers, hospital lead-
ership and advocates from patient and caregiver support 
groups, as well as former patients and caregivers who join 
the team as patient partners. The patient partners have 
been engaged since the beginning of study development, 
and they offer their experiences to help inform the design, 
conduct and dissemination of the research. The patient 
partners and study stakeholders contributed to the devel-
opment of data collection tools (including the enhanced 
feedback reports given to patients) and to the creation of 
study information sheets, recruitment letters and qualitative 
interview guides. They also helped to refine recruitment 
initiatives that ensured minimal burden to participants, 
which resulted in increased enrolment over the first year of 
recruitment. Through their engagement, the study will ulti-
mately be more patient-centred and will lead to a greater 
application of results by the larger healthcare community.

objectives and scientific aims
The primary study outcome is to determine if providing 
enhanced reporting to patients regarding their symptoms 
will impact potentially avoidable urgent care and emer-
gency department visits (ie, those that do not result in 
hospital admission) up to 30 days after ambulatory cancer 
surgery. In addition, we will examine readmissions and 
symptom-triggered interventions (pain management 
referrals, nursing calls) up to 30 days after ambulatory 
cancer surgery. Secondary outcomes include patient 
engagement, patient anxiety and caregiver burden, using 
validated PRO measures and qualitative interviews.

Cohort 1: team monitoring
Team monitoring is the current standard of care for 
patients at the Josie Robertson Surgical Center (JRSC) at 
Memorial Sloan Kettering Cancer Center (MSK). Patients 
report their symptoms via an electronic questionnaire 
called the Recovery Tracker, delivered through an in-house 
informatics platform known as the ambulatory cancer 
care electronic symptom self-reporting (ACCESS) system. 
The healthcare team receives portal-secure message alerts 
if patients report symptoms above a specified threshold 
and contact the patient by phone during business hours. 
Given the need for real-time feedback for some symptoms, 
patients who report very severe symptoms receive a bold red 
alert instructing them to immediately call the office (or the 
call team outside business hours) or seek medical attention. 
The response thresholds (ie, when to give which alert) for 
each question are set individually and have been refined 
based on feedback from the clinical teams (ie, surgeons and 
office practice nurses). For example, mild-moderate pain 
3 days after surgery is expected, but moderate shortness of 
breath 3 days after surgery is not expected and potentially 
concerning.

Cohort 2: enhanced feedback
In the enhanced feedback cohort, the ACCESS system 
provides tailored normative data visualisations that offer 
context and education to patients regarding expected 
symptom severity (figure 2). This enhanced feedback 
report was generated using an iterative rapid application 
development process by the research team in collaboration 
with MSK surgeons and nurses, former patients and care-
givers, the study’s patient partners and patient advocates 
from cancer support groups. Details regarding the optimis-
ation of the feedback report are described elsewhere.17

The feedback report consists of periodically updated PRO 
data from previous patients that are stratified by surgical 
procedure and postoperative date. As a result, patients can 
see their recovery trajectories relative to others who have 
undergone the same procedure. Care is ‘patient-activated’, 
in that patients use the information about expected symp-
toms to decide whether they should call the care team, for 
instance, if they experience symptoms that are more severe 
or more prolonged than expected. Similar to the team 
monitoring cohort, patients who report very severe symp-
toms are instructed to immediately contact their physician’s 
office, and the care team receives an alert. Alerts to the clin-
ical team can only be monitored during business hours, so 
for care after hours, all patients must call the doctor on call.

Participants, setting and recruitment
Patients older than 18 years who are scheduled for ambula-
tory cancer surgery at the JRSC at MSK are eligible for study 
participation. Disease types include breast, gynaecologic, 
urologic, and head and neck cancers or benign tumours. 
Patients must be able to access a computer, tablet or mobile 
phone to complete the electronic surveys. Caregivers of 
eligible patients are also eligible for study participation; 
they must be older than 18 years, be willing to provide 
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Figure 2 Example of enhanced feedback report.

an email address and have access to a computer, tablet or 
mobile phone to complete electronic surveys. A total of 
2750 patients and 1375 caregivers will be recruited for this 
study over a period of 3 years. Enrolment began in August 
2017 and is projected to end in September 2019.

Eligible patients receive written educational materials 
that describe the study via the MyMSK patient portal, 
email or a letter mailed to their home. The study team 
then attempts to contact patients by phone before surgery 
to obtain their verbal consent to participate in the study. 
If the study team is unable to contact the patient prior 
to the day of surgery, the patient is approached at one of 
their clinic appointments or in the waiting room when 
they arrive for surgery. At the time of consent, patients 
are also asked to identify a caregiver who will be actively 
involved in their recovery. If permitted by the patient, the 
study team obtains the caregiver’s contact information to 
invite them to participate in the study as well.

Randomisation is implemented through the MSK Clin-
ical Research Database, a fully secure, password-protected 
database that ensures full allocation concealment. It will 
be performed within 1 week of the patient’s surgical visit. 
Randomisation is stratified by procedure (eg, breast: 
mastectomy (with or without sentinel and axillary nodal 
dissection), tissue expander placement or other; gynae-
cologic: laparoscopic or robotic procedure, laparotomy 
or other; urologic: laparoscopic or robotic prostatectomy, 
laparoscopic or robotic partial or total nephrectomy, lapa-
rotomy or other; head and neck: thyroidectomy) and will 
be implemented by randomly permuted blocks of random 

length. The trial will not be blinded, as it relies on patient 
knowledge (ie, how a patient’s scores compare with other 
patients’ scores) as a key part of the intervention.

Study measures and data collection
The ACCESS System and Recovery Tracker
The ACCESS system is designed to enable real-time post-
operative symptom monitoring. Patients undergoing 
surgery at the JRSC, an ambulatory surgery centre at MSK, 
are invited to complete the Recovery Tracker through 
the MyMSK patient portal. The interface was built with a 
responsive design, so patients can complete the Recovery 
Tracker via computers, tablets or mobile phones. Patients 
are prompted to report on 11 items adapted from a vali-
dated symptom assessment instrument, the National 
Cancer Institute (NCI)’s Patient-Reported Outcomes 
version of the Common Terminology for Adverse Events 
(PRO-CTCAE),18 three additional surgical symptom 
questions and two questions about seeking urgent care 
or a doctor during the first 10 days after surgery. Over the 
following 20 days, patients have the option to complete 
additional surveys on demand, but they are not prompted 
to do so. Patients, caregivers, nurses, surgeons and anaes-
thesiologists participated in the selection of these items. 
See table 1 for the study assessment schedule.

Emergency department visits and adverse events
The study team will evaluate the frequency of urgent care 
centre visits, readmissions and symptom-triggered inter-
ventions (eg, pain management referrals, nursing calls 
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Table 1 Study assessment schedule

Item
No of 
items

Preoperative 
time point Postoperative time point

Preoperative
(day of consent – 
POD1) POD 1–10

POD14
(+7/–3 
days)

POD30
(±10 days)

POD60
(±14 
days)

Patient       

  Recovery Tracker (including PRO-
CTCAE symptoms and anxiety items, 
and additional questions)

20   Daily Available to 
complete, if 
desired (POD11–
30)

  Emergency department visits       X

  Readmission       X

  Adverse events       X

  Patient activation measure 10 X   X X

  Patient interviews       X

Caregiver       

  Caregiver reaction assessment and 
demographics*

24     X X

  Caregiver interviews       X

*Caregiver demographics collected include date of birth, sex, race/ethnicity, education level, employment status, relationship to patient and 
basic caregiving information. Demographic information is collected at POD14 (+7/–3 days).
POD, postoperative day; PRO-CTCAE, Patient-Reported Outcomes version of the Common Terminology Criteria for Adverse Events.

triggered by alerts generated by the ACCESS system or 
initiated by the patient) for 30 days after surgery. These 
data are available as structured fields in the MSK enter-
prise data warehouse and will be audited through chart 
review of randomly selected patient records.

Patient engagement, patient anxiety and caregiver burden
Patient engagement is evaluated preoperatively, as well as 
at 14 days (window of 11–21 days) and 60 days (window 
of 46–74 days) postoperatively using the Patient Activa-
tion Measure (PAM), a validated PRO measure developed 
to assess the engagement of patients in their care.19 This 
measure was selected because it evaluates a key concept of 
interest in the study, was rigorously developed with qual-
itative and quantitative methods and has strong psycho-
metric properties. The PAM yields only a total score that 
will be used in the analysis. Patients are sent the PAM 
through the MyMSK patient portal. Patient anxiety is 
measured daily for 10 days following surgery using three 
PRO-CTCAE anxiety questions on the Recovery Tracker.

Caregiver burden is evaluated postoperatively at 14 and 
60 days (with similar windows) using the Caregiver Reac-
tion Assessment (CRA). The CRA is designed to assess 
the impact of caregiving on disrupted schedules, self-es-
teem and financial and health problems.20 It was selected 
because it is well-targeted to the outcomes of interest and 
was developed among partners of patients with cancer.21 
Caregivers are sent the CRA and a brief demographic 
questionnaire through REDCap, a secure web application 
for building and managing online surveys and databases.

Qualitative patient and caregiver interviews
Patient engagement and caregiver burden are also being 
evaluated using qualitative interviews, with a sample of 
each of the randomised cohorts. Qualitative interviews 
are conducted in a subsample of patients and their care-
givers throughout the study. Patients and their caregivers 
from both randomised cohorts are selected, with the goal 
to interview a heterogeneous patient sample. Participants 
selected for qualitative interviews represent a range of 
procedure types and ages. The interviews will continue 
until data saturation is reached (ie, no new themes 
identified). It is anticipated that data saturation will be 
reached after approximately 30 patient and 30 caregiver 
interviews.

data analysis
Sample size and power calculations were based on the 
primary outcome, the difference in emergency depart-
ment visits without admission, between the enhanced 
feedback and team monitoring arms. Based on current 
MSK data, we expect that for every 1000 eligible patients 
treated surgically at JRSC, 69 patients will make emer-
gency department visits. We also estimate that of these 69 
patients, 28 will require readmission, and hence 41 will 
have visited the emergency department unnecessarily. The 
majority of such unnecessary visits are related to concerns 
about symptoms, which might be avoided if patients have 
a better understanding of expected symptom severity. 
Using a traditional alpha of 5% and an event rate of 4.1% 
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in the control group, a sample size of 2750 will provide a 
power of 85% to detect a 50% relative risk reduction.

The primary analysis will compare, between groups, the 
proportion of patients with at least one emergency depart-
ment visit without admission within 30 days of surgery by 
logistic regression with randomisation strata as covariates. 
A difference between proportions will be calculated along 
with a 95% CI by applying the OR from the regression to 
the event rate in the control group. A similar statistical 
approach will be taken for the proportion of patients 
referred to pain management and unplanned clinic visits. 
For nursing follow-up calls, phone referrals and rates of 
adverse events, we will use both a binary approach (eg, at 
least one nursing call vs no nursing call) and an analysis of 
count data using negative binomial regression with rando-
misation strata as covariates. For all binary endpoints, an 
event will be counted only if it occurs within 30 days of 
surgery.

For the endpoints of patient engagement and caregiver 
burden, linear regression with randomisation strata as 
covariates for each subscale separately will be performed. 
For all analyses, an estimate of the difference between 
groups along with a 95% CI and a two-sided p value for 
the null hypothesis of no difference between groups will 
be reported. For the endpoint of patient anxiety, daily 
anxiety scores will be entered as a continuous outcome 
variable into a longitudinal mixed effects model with 
time, treatment and treatment-by-time interaction as 
predictors and randomisation strata as covariates. As all 
data are collected after randomisation, both the treat-
ment term and the treatment-by-time interaction term 
are indicators of a treatment effect.

In exploratory analysis, the mean of each PRO-CTCAE 
item (0–4 scale) will be compared between groups during 
the 10-day postoperative daily reporting period using the 
same longitudinal mixed-effects model described above 
for anxiety with time, treatment and treatment-by-time 
interaction as predictors and randomisation strata as 
covariates. All available data will be used in these models. 
This likelihood-based approach to the analysis of longitu-
dinal PRO data provides valid estimates of intervention 
effects in the presence of ignorable missing data and 
is known to be robust to non-ignorable missing data if 
covariates and previous values of the outcome explain 
much of the missingness.

Supplemental analysis will also employ longitudinal 
mixed-effects ordinal logistic models to compare ordinal 
PRO-CTCAE scores between arms. Qualitative interviews 
will be recorded and transcribed verbatim. The data will 
be coded using a line-by-line approach, where all concepts 
will be labelled by major and minor themes. Coding will 
take place as soon as possible after an interview so that 
findings can inform subsequent interviews in an iterative 
fashion. Codes (ie, patient quotations) and their major 
and minor themes will be organised and analysed using 
NVivo qualitative analysis software (QSR International). 
Patient characteristics (eg, age, disease condition, proce-
dure) will also be incorporated into the qualitative 

database to help identify groups that might experience 
the system differently (eg, elderly patients or those with 
lower education levels).

Approach to missing data, data safety, monitoring and quality 
assurance
Baseline characteristics between those with and those 
without missing data will also be compared to assess for 
bias. The rate of missing data is expected to be low. The 
main threat to data completion involves the caregiver 
and patient questionnaires obtained at 2 weeks and 2 
months, respectively. In addition to automated electronic 
reminders, a research assistant follows up with patients 
who have missing data. Routine data quality reports are 
generated to assess missing data and inconsistencies. 
Accrual rates and accuracy of assessments are monitored 
periodically throughout the study period. Data are avail-
able immediately when a patient or caregiver completes 
a survey, which allows for follow-up collection of missing 
and incorrect data as needed.

Death, life-threatening events and adverse events that 
result in inpatient hospitalisation (other than for planned 
procedures or admissions) are classified as SAEs. All SAEs 
are reviewed by the Data and Safety Monitoring Committee 
(DSMC) annually. The DSMC also monitors the study for 
safety and study conduct to ensure that study conduct, 
accrual and participant data collection are adequate.

EthICS And dISSEMInAtIon
Participants are informed of their right to refuse or 
withdraw at any point during the study without compro-
mising medical and other care. They are also assured that 
all information collected during study participation is 
considered confidential. Though there are minimal risks 
to participants, they are instructed to immediately contact 
their physician’s office or seek medical attention if they 
experience distress when they complete the surveys.

The routine collection of PROs creates new pathways 
to enhance patient-centred care by fostering more effec-
tive patient-clinician communication, education and 
expectation setting, and improved patient outcomes. 
Although data collection is currently underway to answer 
the main study questions, this study has also opened 
new doors to patient engagement in clinical research. 
By creating dynamic partnerships with former patients 
and caregivers, the study team will ensure that findings 
are understandable not only to scientific and healthcare 
audiences but to patients, caregivers and their advocates. 
The study team is committed to the rapid dissemina-
tion and implementation of study results, which will be 
presented at relevant scientific conferences and will be 
published in a peer-reviewed scientific journal. Findings 
will also be disseminated to other NCI-designated Cancer 
Centers by presenting at the Comprehensive Cancer 
Center Consortium for Quality Improvement. Further, 
the American College of Surgeons has recently embarked 
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on the development of a national-scale PROs initiative, 
into which this system could be embedded.
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