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Abstract
Prior to the COVID-19 pandemic, patients attending ambulatory clinics at cancer centers in Ontario completed
the Edmonton Symptom Assessment Scale (ESAS) at each visit. At our center, completion was via touch pad,
with assistance by clinic volunteers. As of March 2020, clinic appointments were conducted virtually when
possible and touch pads removed. We anticipated a negative impact on the collection of patient-reported
outcomes (PROs), and the recognition of severe symptoms.

Methods: We performed a prospective cross-sectional cohort study to test the feasibility of remote ESAS
completion by patients with appointments at a weekly surgical oncology clinic. Patients in the initial study
cohort were asked to complete and return the ESAS virtually(V). Given low completion rates, the ensuing cohort
was asked to complete a hard-copy(HC) ESAS. For the �nal cohort, we used an adaptive approach, providing
remote, personal mentorship by a member of the care team to support virtual electronic ESAS completion
(virtual-mentored(VM) cohort).

Results: Between May-July 2020, a total of 174 patient encounters were included in the study. For the V cohort,
20/46 patients (44%) successfully completed and returned the electronic ESAS, compared to 49/50 (98%) for
the HC cohort. For the VM cohort (n=78), the completion rate was 74%. Questionnaire completion was not
predicted by age, sex or tumor site, although patients who completed the ESAS were more likely to be in active
management rather than surveillance(p=0.04). Of all completed forms, 42% revealed a depression score ≥2,
and 27% an anxiety score ≥4.

Conclusions: We identi�ed signi�cant barriers to the virtual completion of ESAS forms, with a lack of predictive
variables. The severe degree of psychological distress reported by ~50% of respondents demonstrates the
need for ongoing regular collection/review of these data. Innovative solutions are required to overcome barriers
to virtual collection of PROs. 

Introduction
Over the past decade, the importance of collecting Patient Reported Outcomes (PROs) alongside objective data
regarding cancer status has gained widespread recognition amongst clinical oncologists and interdisciplinary
cancer teams[1, 2]. PROs provide a measure of the value of investigations and therapies to the individual
patient, assisting with decision-making in the acute phase of cancer management[3-5].   PROs also indicate the
burden of symptoms, both physical and psychosocial, felt by the cancer survivor[6-8]. The Edmonton Symptom
Assessment Scale (ESAS) is a validated self-reporting tool of symptom severity for nine common symptoms of
advanced cancer that accurately captures PROs including a variety of physical symptoms (pain, tiredness,
nausea, drowsiness, appetite, wellbeing, shortness of breath) and psychological distress (depression, anxiety),
with the option of adding a tenth patient-speci�c symptom[9-11]. There is good evidence that PROs captured
through ESAS completion more accurately depict symptom burden than do interrogation and documentation
by a clinician[12, 13]. In view of this, completion of the ESAS by all patients attending cancer clinics has been
mandated in many jurisdictions, including the Province of Ontario, Canada[14, 15]. 

Prior to March 15, 2020, ambulatory patients seen at Princess Margaret Hospital, Toronto, completed the ESAS
at each clinic visit. Compliance exceeded 85% at our institution in the immediate pre-COVID era. Patients used
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touch pads provided by the clinic to enter their scores for each symptom category, using an 11-point scale from
0 (no symptom) to 10 (worst possible symptom)[16]. Patients who had any di�culty navigating the platform,
for any reason, were assisted in person by clinic volunteers. This direct electronic patient entry then prompted
real-time review by clinicians.  Scores that indicated clinically signi�cant symptoms (≥2 for depression; ≥4 for
all other symptoms) triggered follow-up by the primary oncology team and referral as per Cancer Care Ontario
practice guidelines to the appropriate health care providers, for example, a psychiatrist specializing in care of
oncology patients[17].  Similar systems have been implemented across cancer clinics in Canada and the
United States[18-21].

The advent of the COVID-19 pandemic dramatically altered the care of cancer patients world-wide. Early
reports implicating visits to the cancer center in transmission of the SARS-Cov2 virus to vulnerable cancer
patients[22, 23] triggered severe measures to curtail in-person clinic visits. This resulted in widespread
adoption of virtual assessments, both for initial consultations and for follow-up visits. For patients who did
attend ambulatory clinic in-person, many restrictions were immediately implemented. In particular, at our
institution touch pads were removed from clinics. Collection of PROs via ESAS completion, so recently
championed and supported, was abandoned. While this precaution was at the time understandable given the
concern for patient safety, we wondered what impact these physical safety measures might have on our ability
to detect signi�cant psychological distress in cancer patients who were already facing delays in investigation
and treatment, as well as alterations in routine surveillance protocols.  In an attempt to �ll this gap, we
introduced virtual ESAS completion, but in an initial cohort of patients found that implementation was not
successful. After demonstrating near-universal completion of hard-copy ESAS by patients visiting clinic in
person, and identifying barriers to receipt and completion of virtual ESAS forms, we developed a personal
virtual mentoring program and showed that this signi�cantly improved completion rates. We also here report
experience of severe levels of psychosocial distress in ~50% of ambulatory cancer clinic patients amidst the
COVID-19 pandemic.

Methods
The primary objective was to evaluate the rate of ESAS form completion through virtual means.  Secondary
objectives were to determine if associations existed between patient characteristics and virtual ESAS
questionnaire completion, and to describe barriers to virtual collection of PROs.  This study was approved by
the Princess Margaret and Mount Sinai Hospital REBs.

ESAS questionnaire.  The ESAS[9] is a validated brief, practical, and comprehensive self-reporting tool of
symptom severity for nine common symptoms of advanced cancer (pain, tiredness, nausea, depression,
anxiety, drowsiness, appetite, wellbeing, shortness of breath), with the option of adding a tenth patient-speci�c
symptom; higher scores represent worse symptom intensity[24]. A �llable PDF version using the Cancer Care
Ontario (CCO) form (cancercareontario.ca), with clickable buttons associated with the numerical scale values
for each symptom was generated for virtual dissemination. Only page 1 of the form was used for the present
study. Overall assessment of symptom severity was generated by adding individual symptom scores to
generate the ESAS total symptom burden score. The total symptom burden score and individual symptom
scores were classi�ed as absent (0), mild (1-3), moderate (4-6), and severe (7-10) using de�ned cutoffs from
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the literature, with clinically signi�cant scores de�ned as scores of > 30 (total symptom score), ≥4 (individual
symptom scores) and ≥2 (depression symptom score)[25-28]. 

Study Population.   Consecutive patients attending a virtual or in-person appointment at a mixed  cancer site
surgical oncology clinic were approached for inclusion in this study, beginning in May 2020.  Our cancer center
had by then undergone a major transition to virtual clinics due to the COVID-19 pandemic.  Patients had to be
≥18 years and able to provide informed consent. Patients were enrolled into three sequential cohorts,
according to the platform used for ESAS completion.

For the �rst cohort (Virtual), patients were contacted by phone shortly after their appointment, whether it was
virtual or in-person. Their permission to email the �llable PDF ESAS form was requested, and they were asked
to return the completed form electronically. Patients who could not be reached with an initial phone call were
called up to 2 more times. The ESAS form was emailed to the address provided by the patient. If the form was
not completed and returned within one week, an email reminder was sent.

For the second cohort (Hard-copy), patients who attended in-person appointments were asked to complete a
hard-copy ESAS form in clinic. The completed form was collected at the time of the appointment.  

For the �nal cohort (Virtual-mentored), an adaptive strategy was employed whereby a research team member
provided remote support to facilitate ESAS completion. Patients were approached at the time of virtual or in-
person clinic visits, and those who agreed to participate provided an e-mail address and phone number at
which they could be contacted. On the same day, they were sent an e-mail with a clickable PDF attachment of
the ESAS survey and a note that explained that they would receive a follow-up call to discuss their experience
with the survey. Patients were called within 3 days of sending the survey. If they had successfully completed
and returned it, the caller explored their experience in completing the survey, and took the opportunity to
address any elevated scores on the ESAS form. Any unaddressed concerns were brought to the attention of the
most responsible treating physician.  If they had not completed the survey, the caller reminded them to
complete it, and veri�ed the contact email address. Up to 2 additional reminder calls were made.

All patients in the Virtual and Virtual-mentored cohorts were asked about barriers to electronic completion and
return of the clickable PDF. Patients who stated that they did not receive it were asked to check spam or junk
mailboxes, and the survey was resent. Messages were not left on an answering machine/voice mail or with a
third party.  

A total of 6 patients (4 and 2 in the Virtual and Virtual-mentored cohorts, respectively) required their responses
to be transcribed by a research team member over the phone, as they were unable to understand how to
complete the PDF and submit it; these individuals were analyzed within their assigned cohort, on an intention-
to-treat basis.   In the Virtual-mentored cohort, 10 out of 58 patients who completed the ESAS questionnaire did
so by means of a hard-copy form that they obtained in clinic at their request; these patients were analyzed
within the Virtual-mentored cohort.

Statistics.  Summary statistics were used to describe the demographic and clinical characteristics of the study
population. Statistical signi�cance was assessed by Student's t tests for continuous variables and Chi-squared
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(Fisher’s exact) test for categorical variables using Prism software (GraphPad Software, La Jolla, CA). A p
value <0.05 was considered signi�cant. Error bars re�ect median and IQR.

Results
Description of study participants. A total of 174 patient visits to a complex surgical oncology ambulatory clinic
between May 27 and July 29, 2020 were included in the study (Table 1). The median patient age was 62 (range
19-90) and 53% were female. The primary tumor site was gastrointestinal in 31%, soft tissue in 48%, and
“other” in 21%. Recruitment into the three cohorts (Virtual, Hard-copy, Virtual-mentored) was sequential based
on clinic date, with cohort size adapted to the observed ESAS completion rate as the study proceeded (see
Methods). Age, sex and tumor site did not differ between the three cohorts (Table 1). We further characterized
patients according to the phase of their cancer journey at the time of the study: 41% of patient visits were
within a phase of Active investigation or treatment, 50% were in Surveillance following treatment, and 9% were
while receiving symptom-directed care for cancer that was not considered curable (Palliative). There was a
signi�cant difference in the distribution of management phase between the cohorts. Patients in the Hard-copy
cohort were more likely to be undergoing Active investigation/treatment (54%) or receiving Palliative measures
(20%) and less likely to be in Surveillance (26%) than those in either the Virtual or Virtual-mentored cohorts
(p<0.05, c2).

ESAS completion rates.  Of the 174 ambulatory visits, 127 culminated in ESAS completion by the patient; three
patients formally declined to complete the ESAS form (Fig. 1). At the start of the study, a research team
member contacted the patient by phone shortly after their virtual or in-person visit with the physician. The
ESAS form was then emailed to an address provided by the patient. For the �rst cohort (Virtual), 46 patients
were approached over a three-week interval, 15 of whom did not respond after up to 3 phone calls and 3
emails. One patient declined to complete the form (Supplemental Table 1).  The ESAS form was emailed to the
remaining 30 patients, together with instructions to complete and return the form electronically. While 20
patients did complete the survey, 4 of these requested to complete it via phone transcription with a member of
the research team, as they stated that they had di�culty handling the PDF. The overall completion rate for this
Virtual cohort, analyzed by “intention to treat”, was 44%, and ~60% of the non-completions re�ected upfront
lack of response from the patient. Postulating that the low completion rate might be related to the virtual
format and remote relationship between study participant and the research team, we reverted to the hard-copy
format initially employed when ESAS forms were �rst rolled out at our institution in 2007. Over the next 3
weeks, 50 patients who visited the clinic in person were asked to complete a printed ESAS form (Hard-copy
cohort).  49 (98%) agreed and did so; one patient agreed to complete the form, but deferred to the end of the
appointment and did not return it.  

Given the notable discrepancy in completion rate between the two initial cohorts, we speculated that signi�cant
barriers to patient handling of the virtual ESAS form might have existed. Using an adaptive approach, we
created an intervention cohort, offering patients “virtual mentoring” to assist with the practical aspects of
questionnaire completion and return. For this �nal Virtual-mentored cohort, 78 patients who attended clinic in-
person or virtually were approached over a 4-week interval. 2 formally declined to complete the form, and 18 of
the 76 who had originally agreed to complete the form did not ultimately return a completed ESAS, 2 returning
a blank form, and 16 not returning a form despite verbal offer of mentorship. Of the 58 patients (74%) who
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successfully completed the form, two requested to do so via phone transcription, dictating their responses to
the research team member, and ten requested to complete a hard-copy form in clinic (Fig.1).

We queried patient- and disease-related variables that might be associated with ESAS completion. Analysis of
all patients in the three cohorts grouped together showed that completion was not predicted by age, sex or
primary tumor site (Table 2).  Patients who did not complete were less likely to be under active
investigation/treatment than those who did (28% vs. 46%, p=0.04, c2). Analysis of the subgroup of patients
included in the Virtual and Virtual-mentored cohorts (n=124) also showed that questionnaire completion was
not predicted by age, sex, or primary tumor site, nor was it predicted by management phase (Table 3).

ESAS patient reported data.  Of the 127 ESAS forms completed by patients in all three cohorts, 117 (92%)
reported at least one symptom score ≥1, indicating the presence of a symptom. The overall responses for each
symptom scale are shown in Fig. 2A, categorized by symptom severity. The symptom with the highest
prevalence of clinically signi�cant severity was depression (42% had a score ≥2), followed by wellbeing
(35% ≥4), tiredness (31% ≥4) and anxiety (27% ≥4). The ESAS total symptom burden score (>30: moderate-to-
severe vs. £30: absent-to-mild), as another measure of clinically signi�cant distress, showed that 20% of
respondents (26/127) had a moderate-to-severe total symptom burden (Suppl Table 2).

There was no difference in the ESAS total symptom burden score reported between the three cohorts (>30 in
20%, 22%, 38% of Virtual, Hard-copy and Virtual-mentored cohort respondents, respectively). Similarly, there
were no signi�cant differences in individual symptom scores reported for each cohort, as illustrated by the
distribution of scores for depression, wellbeing, tiredness and anxiety (Fig. 2B-E) and the remaining individual
symptoms (Supplemental Figure). High total symptom burden was not predicted by age, sex or management
phase, although patients with high total symptom burden were more likely to have a primary GI tumor (50% vs.
28% of those with low symptom burden, p=0.02, c2) (Suppl Table 2).

In nine patients (2 Virtual; 1 Hard-copy; 6 Virtual-mentored), review of symptom severity scores by a member of
the research team prompted follow-up conversations to validate and clarify the reported symptoms. Six
patients were having signi�cant, poorly controlled physical symptoms, and with patient consent this was
directly communicated to the most responsible physician by a member of the research team. Three patients
who had high anxiety and depression scores were questioned further: one had an established relationship with
a psychiatrist, and two were offered referral to psychosocial support services at the cancer center.  In particular,
review of the ESAS forms triggered an intervention in 4 of 6 Virtual-mentored patients with high scores.

Barriers to virtual completion of patient reported outcome questionnaire.  Of 106 visits that yielded an
agreement by the patient to virtually complete and return an ESAS form, 28 did not culminate in completion
(10/30 and 18/76 in the Virtual and Virtual-mentored cohorts, respectively).  Some patients in the Virtual cohort
stated that they were unable to open, complete or save the PDF, and others reported generalized “technology-
phobia”. Of the subgroup of patients in the Virtual-mentored cohort who completed the form, the majority felt it
was a straightforward process, and had no di�culty. The few individuals who had challenges with handling
the PDF were able to overcome them with the help of a research team mentor.

Discussion
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This study demonstrates the existence of signi�cant barriers to virtual collection of PROs in 25 to 50% of
patients attending a complex surgical oncology clinic. Explicitly stated and inferred barriers were partially
addressed by provision of personalized remote mentoring to facilitate successful electronic handling of the
�llable form by patients. Importantly, completed ESAS forms revealed a high rate of severe psychosocial
distress amongst ambulatory patients being treated/followed through the cancer clinic amidst the �rst wave of
a global pandemic. Anxiety regarding treatment delays and depression related to social isolation have been
cited as COVID-related sources of psychological distress that persist even now [29-31].

A body of research �rst disseminated in the palliative care literature clearly demonstrates that during a clinical
encounter in the ambulatory clinic, treating clinicians commonly overlook symptoms that are impinging
signi�cantly on a patient’s quality-of-life (QoL) [6, 32, 33].  Prospective studies have shown that patient
satisfaction and QoL are objectively improved by routine PRO capture in cancer centers[5, 34]. In the early
2000s, the evidence-based movement to measure, review, and target PROs gained su�cient strength that this
practice had become standard in major cancer centers prior to the COVID 19 pandemic.

Within the Province of Ontario, Canada, routine administration of the Edmonton Symptom Assessment Score
(ESAS) questionnaire was implemented in ambulatory clinics at all regional cancer centers in 2007[11].
Implementation expanded to include many of the partner community hospital sites, and ESAS data were
integrated into many of the local EMRs. In 2015, the Ontario Cancer Plan IV speci�cally stressed the
importance of PROs. Real-time electronic capture of PROs at each clinic visit was effected by directing the
patients to a computer work station or tablet following registration. The output was then given to the clinical
team to use within or after the clinical encounter with the physician. Both provider-facing and patient-facing
symptom management guides for each symptom found in ESAS were used as guidance for the clinical care
team as to how to respond to elevated symptom scores (www.cancercareontario.ca/en/symptom-
management).

Even in the pre-pandemic era, various barriers to ESAS/PRO completion were described. These include
insu�cient time, challenges with language �uency/literacy, misinterpretation of ESAS terms, di�culties in
rating current symptom level, and technology issues including access/pro�ciency[35-37]. As in many cancer
centers pre-pandemic, we provided patients with on-site personal support from clinic staff and/or volunteers, to
enhance PRO completion.  

Sweeping changes were quickly implemented within North American ambulatory cancer clinics as the �rst
reports of high rates of Sars-Cov2 transmission and serious illness in cancer patients emerged from centers in
China and Italy [38-40]. At our center, as at many others, routine ESAS completion was abandoned for over 18
months. The high rates of severe depression and anxiety revealed by ESAS administration, whether virtual or
hard-copy, con�rm the value of this tool and highlight the importance of continuing to collect PROs during
turbulent times. Furthermore, though we had conjectured that high symptom burdens would be seen largely in
the perioperative period and in patients undergoing other active investigation/treatment, our results indicate
that neither age, gender, diagnosis or treatment stage were predictive of symptom burden. Again, the value of
PROs was demonstrated and must be championed as a priority.

While the remote mentoring program we implemented here did result in improved ESAS completion rates,
barriers remained. Within the framework of this study, it was not possible to ascertain what barriers, if any,
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were encountered by non-responding patients. Health literacy and/or language pro�ciency may have played a
role[35-37, 41], but these variables were not captured in our study. We acknowledge that we may have missed
PROs on the most vulnerable of our cancer patients amidst the COVID pandemic[42-44]. Other barriers to
virtual care cited by patients and providers have included poor reliability of caregiver assessments, provider
burden, and lack of understanding regarding the timeframe of assessments[35, 37].

Virtual mentored ESAS form completion allowed patients to have an opportunity to report on symptoms after
their clinic visit. For many patients, this was a brief interaction and the form was easy to complete. A unique
component of this format was that it allowed for a second interaction after the clinic visit and therefore some
unaddressed or persistent symptoms or concerns could be brought to the attention of the care team, allowing
for immediate action to be taken. Organization and conduct of the virtual mentoring interaction could be time
intensive. All patients required at a minimum one phone call, but some had several reminder phone calls.
Although most calls were only 1-2 minutes in length, for those with questions or concerns, these calls took up
to 10 minutes. In this study, a physician was completing the calls and was able to answer questions, however
this is a resource that is not always readily available.

The high completion rate observed with in-person Hard-copy ESAS questionnaires suggests that time and
accessibility were factors; time spent waiting for the physician in clinic was readily directed towards form
completion. We note the signi�cant minority of patients who did not wish to participate in virtual form
completion, regardless of the availability of mentoring, but were willing to be guided through the form and
convey their responses verbally to a team member. This indicated a degree of “technology-phobia” that did not
vary with age or sex. While physicians, nurses and hospital administrators may feel comfortable with
electronic platforms[45], it is incumbent upon us to recognize that not all of our patients do. This recognition
should inform planning for the future of virtual care, currently ongoing at the College of Physicians and
Surgeons of Ontario, and other health care agencies. Further qualitative research could enhance our
understanding of what limits virtual completion, facilitating improvement. Our study demonstrates that if we
want to mandate PRO completion despite virtual care, some patients will require mentoring, meaning that
additional resources are required.

Declarations
Acknowledgments

The authors acknowledge Drs. Andrea Covelli and Lev Bubis for helpful discussions.

Funding: N/A

Con�icts of interest/Competing interests: No con�icts

Availability of data and material: Provided in manuscript/�gures

Code availability: N/A

Ethics approval: This study was approved by the Princess Margaret and Mount Sinai Hospital Research Ethics
Boards



Page 9/15

Consent to participate: Obtained

Consent for publication: N/A

Author Contributions

KK and CJS conceived of the study, and WJ, JB and CJS consented patients and administered the
questionnaire. KK, CJS and JB wrote the manuscript, to which WJ contributed. 

Karineh Kazazian ORCID: 0000-0002-9934-2443

Competing Financial Interests Statement

None of the authors has a competing �nancial or non-�nancial interest to declare.

References
1. E. Basch, "Patient-Reported Outcomes - Harnessing Patients' Voices to Improve Clinical Care," N Engl J

Med, vol. 376, no. 2, pp. 105-108, Jan 12 2017, doi: 10.1056/NEJMp1611252.

2. E. Basch et al., "Patient-reported outcome performance measures in oncology," J Oncol Pract, vol. 10, no. 3,
pp. 209-11, May 2014, doi: 10.1200/JOP.2014.001423.

3. G. Kotronoulas et al., "What is the value of the routine use of patient-reported outcome measures toward
improvement of patient outcomes, processes of care, and health service outcomes in cancer care? A
systematic review of controlled trials," J Clin Oncol, vol. 32, no. 14, pp. 1480-501, May 10 2014, doi:
10.1200/JCO.2013.53.5948.

4. E. Basch et al., "Overall Survival Results of a Trial Assessing Patient-Reported Outcomes for Symptom
Monitoring During Routine Cancer Treatment," JAMA, vol. 318, no. 2, pp. 197-198, Jul 11 2017, doi:
10.1001/jama.2017.7156.

5. E. Basch et al., "Symptom Monitoring With Patient-Reported Outcomes During Routine Cancer Treatment:
A Randomized Controlled Trial," J Clin Oncol, vol. 34, no. 6, pp. 557-65, Feb 20 2016, doi:
10.1200/JCO.2015.63.0830.

�. E. A. Laugsand, M. A. Sprangers, K. Bjordal, F. Skorpen, S. Kaasa, and P. Klepstad, "Health care providers
underestimate symptom intensities of cancer patients: a multicenter European study," Health Qual Life
Outcomes, vol. 8, p. 104, Sep 21 2010, doi: 10.1186/1477-7525-8-104.

7. K. Tran et al., "Measuring patient-reported outcomes to improve cancer care in Canada: an analysis of
provincial survey data," Curr Oncol, vol. 25, no. 2, pp. 176-179, Apr 2018, doi: 10.3747/co.25.3995.

�. L. D. Bubis et al., "Symptom Burden in the First Year After Cancer Diagnosis: An Analysis of Patient-
Reported Outcomes," J Clin Oncol, vol. 36, no. 11, pp. 1103-1111, Apr 10 2018, doi:
10.1200/JCO.2017.76.0876.

9. E. Bruera, N. Kuehn, M. J. Miller, P. Selmser, and K. Macmillan, "The Edmonton Symptom Assessment
System (ESAS): a simple method for the assessment of palliative care patients," J Palliat Care, vol. 7, no.
2, pp. 6-9, Summer 1991. [Online]. Available: https://www.ncbi.nlm.nih.gov/pubmed/1714502.



Page 10/15

10. L. A. Richardson and G. W. Jones, "A review of the reliability and validity of the Edmonton Symptom
Assessment System," Curr Oncol, vol. 16, no. 1, p. 55, Jan 2009, doi: 10.3747/co.v16i1.261.

11. S. M. Watanabe, C. L. Nekolaichuk, and C. Beaumont, "The Edmonton Symptom Assessment System, a
proposed tool for distress screening in cancer patients: development and re�nement," Psychooncology,
vol. 21, no. 9, pp. 977-85, Sep 2012, doi: 10.1002/pon.1996.

12. A. S. Stromgren, M. Groenvold, A. Sorensen, and L. Andersen, "Symptom recognition in advanced cancer. A
comparison of nursing records against patient self-rating," Acta Anaesthesiol Scand, vol. 45, no. 9, pp.
1080-5, Oct 2001, doi: 10.1034/j.1399-6576.2001.450905.x.

13. C. L. Nekolaichuk, E. Bruera, K. Spachynski, T. MacEachern, J. Hanson, and T. O. Maguire, "A comparison of
patient and proxy symptom assessments in advanced cancer patients," Palliat Med, vol. 13, no. 4, pp. 311-
23, Jul 1999, doi: 10.1191/026921699675854885.

14. D. Dudgeon et al., "Cancer Care Ontario's experience with implementation of routine physical and
psychological symptom distress screening," Psychooncology, vol. 21, no. 4, pp. 357-64, Apr 2012, doi:
10.1002/pon.1918.

15. C. C. Ontario. "Patient-Reported Outcomes and Symptom Management Program. Available at:
https://www.cancercareontario.ca/sites/ccocancercare/�les/assets/CCOPatientOutcomesStratFrame.pdf.
Accessed Nov 3, 2020." (accessed.

1�. V. T. Chang, S. S. Hwang, and M. Feuerman, "Validation of the Edmonton Symptom Assessment Scale,"
Cancer, vol. 88, no. 9, pp. 2164-71, May 1 2000, doi: 10.1002/(sici)1097-0142(20000501)88:9<2164::aid-
cncr24>3.0.co;2-5.

17. C. C. Ontario. "Managing Symptoms, Side-Effects & Well-Being. Available at:
https://www.cancercareontario.ca/en/symptom-management. Accessed Nov 3, 2020." (accessed.

1�. E. Basch, M. Charlot, and A. C. Dueck, "Population-level evidence of survival bene�ts of patient-reported
outcome symptom monitoring software systems in routine cancer care," Cancer medicine, vol. 9, no. 21,
pp. 7797-7799, Nov 2020, doi: 10.1002/cam4.3480.

19. L. Barbera et al., "The impact of routine Edmonton Symptom Assessment System (ESAS) use on overall
survival in cancer patients: Results of a population-based retrospective matched cohort analysis," Cancer
medicine, vol. 9, no. 19, pp. 7107-7115, Oct 2020, doi: 10.1002/cam4.3374.

20. C. S. Cleeland et al., "Automated symptom alerts reduce postoperative symptom severity after cancer
surgery: a randomized controlled clinical trial," J Clin Oncol, vol. 29, no. 8, pp. 994-1000, Mar 10 2011, doi:
10.1200/JCO.2010.29.8315.

21. F. Denis et al., "Two-Year Survival Comparing Web-Based Symptom Monitoring vs Routine Surveillance
Following Treatment for Lung Cancer," Jama, vol. 321, no. 3, pp. 306-307, Jan 22 2019, doi:
10.1001/jama.2018.18085.

22. W. Liang et al., "Cancer patients in SARS-CoV-2 infection: a nationwide analysis in China," The Lancet.
Oncology, vol. 21, no. 3, pp. 335-337, Mar 2020, doi: 10.1016/S1470-2045(20)30096-6.

23. N. M. Kuderer et al., "Clinical impact of COVID-19 on patients with cancer (CCC19): a cohort study," Lancet,
vol. 395, no. 10241, pp. 1907-1918, Jun 20 2020, doi: 10.1016/S0140-6736(20)31187-9.

24. S. M. Watanabe, C. Nekolaichuk, C. Beaumont, L. Johnson, J. Myers, and F. Strasser, "A multicenter study
comparing two numerical versions of the Edmonton Symptom Assessment System in palliative care



Page 11/15

patients," J Pain Symptom Manage, vol. 41, no. 2, pp. 456-68, Feb 2011, doi:
10.1016/j.jpainsymman.2010.04.020.

25. D. Selby et al., "A single set of numerical cutpoints to de�ne moderate and severe symptoms for the
Edmonton Symptom Assessment System," J Pain Symptom Manage, vol. 39, no. 2, pp. 241-9, Feb 2010,
doi: 10.1016/j.jpainsymman.2009.06.010.

2�. D. Hui et al., "Development and cross-validation of the in-hospital mortality prediction in advanced cancer
patients score: a preliminary study," J Palliat Med, vol. 15, no. 8, pp. 902-9, Aug 2012, doi:
10.1089/jpm.2011.0437.

27. W. Rhondali et al., "Frequency of depression among oncology outpatients and association with other
symptoms," Supportive care in cancer : o�cial journal of the Multinational Association of Supportive Care
in Cancer, vol. 20, no. 11, pp. 2795-802, Nov 2012, doi: 10.1007/s00520-012-1401-3.

2�. E. Vignaroli, E. A. Pace, J. Willey, J. L. Palmer, T. Zhang, and E. Bruera, "The Edmonton Symptom
Assessment System as a screening tool for depression and anxiety," J Palliat Med, vol. 9, no. 2, pp. 296-
303, Apr 2006, doi: 10.1089/jpm.2006.9.296.

29. E. E. McGinty, R. Presskreischer, H. Han, and C. L. Barry, "Psychological Distress and Loneliness Reported
by US Adults in 2018 and April 2020," JAMA, vol. 324, no. 1, pp. 93-94, 2020, doi:
10.1001/jama.2020.9740.

30. L. Juanjuan et al., "Patient-reported Outcomes of Patients With Breast Cancer During the COVID-19
Outbreak in the Epicenter of China: A Cross-sectional Survey Study," Clinical Breast Cancer, vol. 20, no. 5,
pp. e651-e662, 2020/10/01/ 2020, doi: https://doi.org/10.1016/j.clbc.2020.06.003.

31. G. Bogani, A. Ditto, S. Bosio, C. Brusadelli, and F. Raspagliesi, "Cancer patients affected by COVID-19:
experience from Milan, Lombardy," Gynecologic oncology, vol. 158, no. 2, pp. 262-265, 2020.

32. A. J. Mitchell, N. Hussain, L. Grainger, and P. Symonds, "Identi�cation of patient-reported distress by
clinical nurse specialists in routine oncology practice: a multicentre UK study," Psychooncology, vol. 20, no.
10, pp. 1076-83, Oct 2011, doi: 10.1002/pon.1815.

33. K. A. Wilson, A. J. Dowling, M. Abdolell, and I. F. Tannock, "Perception of quality of life by patients, partners
and treating physicians," (in eng), Qual Life Res, vol. 9, no. 9, pp. 1041-52, 2000, doi:
10.1023/a:1016647407161.

34. C. Baratelli et al., "The role of patient-reported outcomes in outpatients receiving active anti-cancer
treatment: impact on patients' quality of life," Supportive care in cancer : o�cial journal of the
Multinational Association of Supportive Care in Cancer, vol. 27, no. 12, pp. 4697-4704, Dec 2019, doi:
10.1007/s00520-019-04777-2.

35. L. E. Bradley, J. G. Thomas, M. M. Hood, J. A. Corsica, M. C. Kelly, and D. B. Sarwer, "Remote assessments
and behavioral interventions in post-bariatric surgery patients," Surg Obes Relat Dis, vol. 14, no. 10, pp.
1632-1644, Oct 2018, doi: 10.1016/j.soard.2018.07.011.

3�. T. C. Liu, C. W. Ohueri, E. M. Schryver, K. J. Bozic, and K. M. Koenig, "Patient-Identi�ed Barriers and
Facilitators to Pre-Visit Patient-Reported Outcomes Measures Completion in Patients With Hip and Knee
Pain," J Arthroplasty, vol. 33, no. 3, pp. 643-649 e1, Mar 2018, doi: 10.1016/j.arth.2017.10.022.

37. D. Carli Buttenschoen, J. Stephan, S. Watanabe, and C. Nekolaichuk, "Health care providers' use and
knowledge of the Edmonton Symptom Assessment System (ESAS): is there a need to improve information



Page 12/15

and training?," Support Care Cancer, vol. 22, no. 1, pp. 201-8, Jan 2014, doi: 10.1007/s00520-013-1955-8.

3�. V. G. Giannakoulis, E. Papoutsi, and I. I. Siempos, "Effect of Cancer on Clinical Outcomes of Patients With
COVID-19: A Meta-Analysis of Patient Data," (in eng), JCO global oncology, vol. 6, pp. 799-808, 2020, doi:
10.1200/GO.20.00225.

39. W. Liang et al., "Cancer patients in SARS-CoV-2 infection: a nationwide analysis in China," The Lancet
Oncology, vol. 21, no. 3, pp. 335-337, 2020, doi: 10.1016/S1470-2045(20)30096-6.

40. J. Yu, W. Ouyang, M. L. K. Chua, and C. Xie, "SARS-CoV-2 Transmission in Patients With Cancer at a
Tertiary Care Hospital in Wuhan, China," JAMA Oncology, vol. 6, no. 7, pp. 1108-1110, 2020, doi:
10.1001/jamaoncol.2020.0980.

41. R. Jagsi et al., "Qualitative analysis of practicing oncologists' attitudes and experiences regarding
collection of patient-reported outcomes," Journal of oncology practice, vol. 9, no. 6, pp. e290-e297, 2013.

42. R. K. Wadhera et al., "Variation in COVID-19 Hospitalizations and Deaths Across New York City Boroughs,"
JAMA, vol. 323, no. 21, pp. 2192-2195, 2020, doi: 10.1001/jama.2020.7197.

43. M. Webb Hooper, A. M. Nápoles, and E. J. Pérez-Stable, "COVID-19 and Racial/Ethnic Disparities," JAMA,
vol. 323, no. 24, pp. 2466-2467, 2020, doi: 10.1001/jama.2020.8598.

44. T. Kirby, "Evidence mounts on the disproportionate effect of COVID-19 on ethnic minorities," (in eng),
Lancet Respir Med, vol. 8, no. 6, pp. 547-548, 2020, doi: 10.1016/S2213-2600(20)30228-9.

45. F. Kennedy et al., "Online monitoring of patient self-reported adverse events in early phase clinical trials:
Views from patients, clinicians, and trial staff," (in eng), Clin Trials, vol. 18, no. 2, pp. 168-179, Apr 2021,
doi: 10.1177/1740774520972125.

Tables
Due to technical limitations, tables are only available as a download in the Supplemental Files section.

Figures



Page 13/15

Figure 1

Diagram depicting study work �ow and patient response over the study period.
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Figure 2

Distribution of ESAS symptom scores in study patients. a) Proportion of patients with ESAS scores in the
following severity categories: unknown, no symptoms (0), mild-to-moderate symptoms (1-3), moderate-to-
severe symptoms (4-6), and severe symptoms (7-10), by symptom type, in the total cohort of 127 patient
encounters that resulted in ESAS questionnaire completion. Depression score categories (right) were as
follows: unknown, no symptoms (0), mild symptoms (1), severe symptoms (2-10)[27]. b-e) Distribution of
patient scores for depression (b), well-being (c), tiredness (d), and anxiety (e), displayed according to assigned
platform for ESAS completion. Each patient is represented by a dot, asterisk or triangle. A clinically signi�cant
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level of distress was de�ned a priori as score ≥2 for depression, and ≥4 for the other symptoms, and is
indicated by the horizontal dashed line. There was no difference in the degree of distress reported by patients
in the three ESAS platform groups, p=NS. Error bars: median and IQR.
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