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Disclaimer: The analyses, conclusions, 
opinions, and statements reported in this 
article are those of the authors and do 
not necessarily reflect those of Ontario 
Health-Cancer Care Ontario or Bayshore 
HealthCare Ltd. No endorsement by 
Ontario Health, Ontario Health-Cancer 
Care Ontario, the Ontario Ministry of 
Health and Long-Term Care, or Bayshore 
HealthCare Ltd. are intended nor should 
be inferred.

ABSTRACT
Emergency department (ED) visits and 
hospitalizations are common among 
patients receiving cancer treatments.  

Recognizing the need for appropriate tox-
icity management for cancer patients in 
Ontario, a Toxicity Management Advisory 
Committee (TMAC) was established by 
Ontario Health – Cancer Care Ontario 
(OH-CCO) in December 2016. The 
TMAC’s recommendations included ensur-
ing patients have access to remote toxicity 
and symptom management advice (i.e., 
tele-triage) from a knowledgeable provider. 
Following the initial success of an after-
hours pilot, OH-CCO entered into a part-
nership with Bayshore HealthCare Limited 

to launch the provincial after-hours toxic-
ity management telephone support line – 
CareChart Digital Health – for patients 
on cancer treatment. The goals of the part-
nership were to decrease ED utilization 
through enhanced toxicity management, 
and to enhance coordination and commu-
nication to improve person-centred care. 
Since 2018, a team of specialized oncol-
ogy nurses have supported patients across 
72 hospitals after hours (e.g., evenings, 
weekends, and holidays) utilizing evi-
dence-based tele-triage tools including the 
pan-Canadian Oncology Symptom Triage 
and Remote Support (COSTaRS) prac-
tice guides. Nurses managed most of the 
calls with self-management strategies and 
24% of the callers were referred to the ED. 
There was an estimated annualized 5,211 
ED visits saved, resulting in provincial 
cost-savings of $3.8 million. Patient expe-
rience surveys revealed more than 90% of 
patients who completed the survey agreed 
or strongly agreed that they had a good 
experience with this service and expressed 
high satisfaction with the quality of the ser-
vice on all parameters asked.

INTRODUCTION

Toxicities are common among 
patients receiving treatment for 

cancer (Enright et  al., 2015; Pittman 
et  al., 2015; Prince et  al., 2015; Prince 
et  al., 2015). They can be expected, or 
unexpected and, in some instances, pre-
ventable or minimized when support 
is available. When support is not avail-
able, toxicities may increase a patient’s 
distress, decrease their ability to com-
plete treatment, and lead to poor qual-
ity of life (Basch et al., 2016). At times, 
patients will require acute care ser-
vices to manage emergent toxicities. 
However, the rates of acute care usage 
by patients with cancer are often greater 
than rates reported in clinical trials. 
These higher numbers emphasize that 

toxicity management support must be 
available and well supported (Prince 
et al., 2015; Prince et al., 2015).

The Ontario Health-Cancer Care 
Ontario (OH-CCO) Systemic Treatment 
Provincial Plan 2014–2019 identi-
fied the need to improve Emergency 
Department (ED) utilization through 
enhanced toxicity management. 
A Toxicity Management Advisory 
Committee (TMAC) was established to 
develop recommendations that could 
guide the provincial cancer programs 
on the approach.  In 2016, a current 
state survey of cancer programs was 
completed and telephone support for 
patients was one key area captured as 
an opportunity for enhancement. The 
survey identified telephone support 
was readily available during business 
hours, but less than 50% of facilities 
provided telephone support after hours 
(OH-CCO, 2018, p. 5). Consequently, 
patients had no other alternative but to 
use the ED to address their toxicities 
during the evening and week-end hours. 
Eight recommendations were drafted 
as a guiding framework for the provin-
cial program, one of which included 
ensuring patients have access to remote 
toxicity advice from a knowledgeable 
provider after hours (OH-CCO, 2018, 
p. 4). 

A Systemic Treatment Safety 
Symposium was held in 2016, which 
aimed to identify opportunities for 
improving the delivery of systemic 
cancer treatment in Ontario based on 
regional needs. The emphasis was on 
improving access to care including after-
hours toxicity support. Based on this 
priority, the Stronach Regional Cancer 
Centre launched a quality improvement 
initiative to provide oncology patients 
who were receiving systemic cancer 
treatment access to a knowledgeable 
provider for after-hours toxicity manage-
ment support and activating the patient 
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to self-manage symptoms at home. The 
expected outcome was one of reducing 
unnecessary ED visits. 

The region’s vision was to develop 
sustainable partnerships to maximize 
resources for the betterment of patients. 
A public-private partnership with the 
Stronach Regional Cancer Centre 
and Bayshore Healthcare Limited 
(Bayshore) created a common project 
infrastructure for after-hours telephone 
support that could be scalable to other 
centres while allowing flexibility in the 
implementation process. Subsequently, 
the pilot was extended to include 
patients receiving radiation treatments, 
and 12 other centres expressed interest 
in the initiative and enrolled in the proj-
ect. The quality improvement initiative 
ran from July 2016 to March 2018 and 
demonstrated 81% of cancer patients 
were able to manage their symptoms at 
home with support from the after-hours 
oncology nurses; 94 % found the service 
helpful (Bayshore, 2018).

Following the success of the initial 
pilot, and in alignment with provincial 
priorities, OH-CCO decided to scale and 
spread an after-hours nursing support 
line approach provincially. Key require-
ments desired in the service included 
specialized oncology nursing service 
providers and the use of an evidence-in-
formed approach to tele-triage. A 
request for proposals process was com-
pleted for which Bayshore’s CareChart 
Digital Health (CareChart) was selected 
as the successful vendor. The purpose 
of this article is twofold; to illustrate 
the pivotal role Specialized Oncology 
Nurses play in after-hours toxicity sup-
port and the impacts achieved through 
their involvement, and to describe the 
CareChart process through nurse and 
patient experiences.

ONCOLOGY NURSING 
ROLE IN TELE-TRIAGE

In ambulatory cancer centres, oncol-
ogy nurses support patients through 
clinic encounters, as well as virtually via 
telephone and video conferencing. The 
range and scope of telephone calls have 
become more complex, as the num-
ber of available treatments continue to 
increase rapidly, and as patients live lon-
ger with co-morbidities. Additionally, 

with the introduction of more oral ther-
apies, there are fewer in-person clinic 
visits, making telephone assessment 
and care a necessity. This essential com-
ponent of care involves interpersonal 
and intellectual competencies including 
effective verbal communication, devel-
oping therapeutic relationships, a sys-
tematic approach to assessment, critical 
thinking and decision-making skills, 
and thorough documentation of the 
encounter (OH-CCO, 2019, p. 3; Nagel 
& Penner, 2016). 

OH-CCO Oncology Nursing 
Programs Telepractice Standards (2019) 
emphasize that it is within the scope 
of registered nurses (RNs) role to han-
dle patient-initiated calls given the 
uncertainty that exists when the call 
requires tele-triage to screen and assess 
a caller’s symptoms and evaluate the 
urgency of a problem (OH-CCO, 2019, 
p. 7). Additionally, with after-hours tele-
phone support there is limited access 
to other oncology providers for collab-
oration, problem-solving, and discus-
sion. Thus, it is recommended that the 
RNs responding to patient calls possess 
oncology nursing expertise and hold 
Canadian Nursing Association (CNA) 
certification in oncology CON(c) with ≥2 
years of experience (≥5 years preferred) 
(Nagel & Penner, 2016). The Standards 
also recommend use of evidence-based 
assessment and decision-support 
tools to guide the interaction and deci-
sion-making by nurses together with 
understanding patients’ goals and pref-
erences to ensure tailored approaches 
and interventions (OH-CCO, 2019, 
p. 8). The pan-Canadian Oncology 
Symptom Triage and Remote Support 
(COSTaRS) evidence-based protocols 
are endorsed by OH-CCO’s Oncology 
Nursing Program, as they have shown 
to improve patient/provider satisfaction 
and confidence in the care received or 
provided (Stacey et al., 2016)

AFTER-HOURS NURSING 
TELEPHONE SUPPORT 
PROGRAM DESCRIPTION

Carepath Incorporated, a wholly 
owned subsidiary of Bayshore, spe-
cializes in telephonic and virtual/
online health coaching, symptom 
management, and nurse navigation 

services for individuals and their fam-
ily’s requiring assistance with chronic 
disease, cancer, or mental health man-
agement. Carepath has provided vir-
tual nursing programs across Canada 
for more than 15 years. CareChart, for-
merly CAREchart@home, is part of 
the Carepath programs. CareChart’s 
team of specialized oncology nurses 
meet the requirements of oncology 
nurses’ experience and expertise, as 
recommended in the Oncology Nurses 
Telepractice Standards (2019). Program 
nurses are highly skilled clinicians with 
excellent communication skills and are 
well-versed in providing virtual, evi-
dence-based care to assist patients in 
managing their toxicities. As part of the 
company’s quality management objec-
tives, audits of calls and clinical charts 
are regularly reviewed to ensure the 
nurses continue to meet the standard of 
care with comfort, ease, and expertise.

CareChart Patient Process
The patient care process begins 

when a patient receives information 
about the program and accesses its 
supports by telephone or through the 
CareChart application (app). When a 
decision to receive treatment for can-
cer is made, a patient is provided with 
a package regarding the service by their 
oncology team. The package includes: 
an overview of the program; hours of 
operation; CareChart’s toll-free num-
ber and website link; Intake Specialist’s 
role; an overview of CareChart’s app 
with step-by-step instructions on how to 
download and register; frequently asked 
questions; and a magnet with contact 
information (see Figure 1). If the patient 
is experiencing a toxicity, the patient or 
caregiver uses the method of choice – 
the app or the telephone – to reach the 
CareChart call centre. The program 
overview and hours of operation infor-
mation is tailored by each clinic/hos-
pital and outlines when to contact the 
CareChart service and when to contact 
their oncology team. The CareChart 
program is not linked to the electronic 
medical record (EMR) of every cancer 
clinic or hospital in Ontario; thus, the 
nurses rely on patients to provide the 
needed information about their diagno-
sis and treatment (see Figure 2). 
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Figure 1				      

CareChart Digital Health Program Information Package

Figure 2

CareChart Digital Health Patient Information Sheet

Telephone Support Process 
When a patient calls the toll-free 

number, an automated recording 
prompts them to select their language 
preference. The call is then transferred 
to the Intake Specialist who confirms 
the patient is calling to speak with an 
oncology nurse for toxicity manage-
ment. Once confirmed, the Intake 
Specialist registers the patient and cre-
ates a patient chart in CareChart’s clin-
ical platform (powered by Verto Health) 
by entering their demographic infor-
mation, their Medical Record Number 
(MRN), and their Ontario Health 
Insurance Plan (OHIP) number. The 
patient is then asked if they would pre-
fer a telephone call or an email to com-
plete an experience survey after the call 
with the nurse.

The patient is transferred to a nurse 
who confirms they are speaking to the 
right patient and obtains verbal con-
sent for care and access of electronic 
health record (if applicable) at their 
treatment clinic/hospital. The nurse 

then proceeds with inquiring about the 
reason the patient is calling. The nurse 
uses the COSTaRS Practice Guides, 
OH-CCO symptom management algo-
rithms and other evidence-based tools 
embedded in the CareChart platform to 
assess and triage the patient’s toxicities. 
The assessment and documentation are 
colour coded (i.e., green for mild, yel-
low for moderate, or red for severe) in 
CareChart’s clinical platform, depend-
ing on the findings to serve as a visual 
flag to help guide the nurse’s critical 
thinking. The nurse provides tailored 
interventions and recommendations 
depending on the toxicity and sever-
ity. This includes a medication review, 
goal setting, self-care strategies, and fol-
low-up instructions. The instructions 
could include directions to follow-up 
the next day with the oncology team, 
follow-up after the call with the oncolo-
gist on-call, or referral to the emergency 
department. The nurse completes the 
CareChart assessment electronically 
in the patient file and documents the 

outcome of the patient intervention in 
alignment with OH-CCO’s Oncology 
Nursing Telepractice Standards (2019). 
A summary report of the call is gen-
erated electronically and sent to the 
appropriate hospital via email or fax 
immediately post call (see Figure 3).

Application (App) Support Process 
If the patient has downloaded and 

registered with the CareChart app via 
iOS or Android and is experiencing tox-
icities, they can log into the app and 
request a call with a nurse (see Figure 
3). During the registration process via 
the app, the patient chart is created, 
saved, and stored in CareChart’s EMR 
with a copy of the patient’s consent for 
care. The app allows the patient to reg-
ister in advance of needing care. When 
care is required, the patient can bypass 
triage, and connect directly with the 
nurse using the app video feature or 
by calling the toll-free telephone num-
ber. Prior to connecting with the nurse, 
the patient has the option to utilize 
screen options to begin a symptom 
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self-assessment. Once connected, steps 
include confirmation that the nurse is 
speaking to the right patient, followed 
by the symptom assessment. Again, the 
nurse will provide the relevant interven-
tions and recommendations according 
to their evidence-informed assessment. 
The nurse completes the CareChart 
assessment electronically in the patient 
file and documents the outcomes of 
the patient interventions. Once the 
nurse and patient have ended the call, 
the nurse sends the patient follow-up 
self-management resources, if relevant, 
and reminders through the mobile web 
application. A summary report of the 
call is generated electronically and sent 
to the appropriate hospital via email or 
fax immediately post call (see Figure 3).

IMPACTS AND OUTCOMES
As of April 2022, all regional cancer 

programs, which includes 72 academic/
regional cancer centres and hospi-
tal-based cancer programs, are offering 
this service to their patients who are 
receiving cancer treatment. Sites were 
onboarded in three phases, with the 
final nine during the pandemic. As 
sites joined the program, call volumes 
increased substantially. Through 2022, 
the average number of calls per month 

was 2,335 (range 1,978-2,636) with the 
average number of unique callers per 
month at 1,562 (range 1,357–1,757). Call 
volumes during the week showed that 
73% occurred during the evening, while 
on the weekends, 33% occurred in the 
mornings and 30% occurred in the eve-
nings. (see Figure 4). The service level 
standard requested by OH-CCO is for 
95% of patients to speak with a nurse 
within 15 minutes of calling the ser-
vice. CareChart has been successful in 
exceeding this quality metric with 91% 
of the calls answered within 5 minutes 
and 99% within 15 minutes.

Considering volumes of calls by 
cancer diagnosis, patients affected by 
GI, breast, and hematological cancers 
represent 65% of all calls. Compared 
to the provincial prevalence by can-
cer diagnosis, it is noted that patients 
with lung cancer, despite a lower prev-
alence in the province (5%), use the ser-
vice more frequently (11%). In contrast, 
those with genitourinary cancers call 
the service less frequently (8%) despite 
a higher prevalence (~ 17%) in the prov-
ince. Similarly, despite a provincial prev-
alence of 8% for those with endocrine 
cancers, less than 1% of these patients 
are using this service (see Figure 5).

Figure 3				       

CareChart Digital Health Patient Process via Telephone or App

Patient receives  
CareChart program 

information

Patient symptomatic  
Calls toll-free # to 
speak with nurse

Patient downloads 
CareChart App

(IOS or Android)

App features
•	 Registration
•	 Symptom Ax
•	 Video call 

Intake Specialist 
registers patient,  
transfers to nurse

Patient symptomatic.  
Logs into app, 

requests nurse call

Nurse initiates video 
call with patient

Nurse initiates call 
with patient

Nurse utilizes evidence-based tools to 
assess & triage the patient

Report sent to patient’s hospital/cancer 
centre.

Nurse documents in CareChart's EMR.

Nurse uses clinical judgement/ 
guidelines to provide recommended 
actions for managing the symptom.

Patient information 
transmitted & stored 
in CareChart’s EMR

Figure 4				       

Call Volumes by Time-of-Day 2022
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Overall, the top three reasons for call-
ing the service are pain (12%), medica-
tion-related concerns (11%), and febrile 
neutropenia (11%) (see Figure 6). The 
medication-related calls revealed a vari-
ety of concerns including calling for 
prescription refills, wondering when 
medications would be delivered or if 
the prescription has been sent to their 
pharmacy, missed doses, potential drug 
interactions, and dose clarifications. As 
a result, more categories are being cre-
ated in the documentation records to 
better describe the calls received related 
to medication-related concerns. We 
hope this data will help hospitals under-
stand the nature of these calls, so that 
their processes can be modified through 
quality improvement initiatives.

Toxicity Management and Call 
Outcomes

CareChart nurses handled 73% of 
the calls independently. In addition to 
self-management strategies, patients 
may also be advised to follow-up the 
next business day with their oncol-
ogy team (22%), or a community nurse 
may be called to complete a home visit 
for further assessment if the patient 
has home and community support ser-
vices in place (2%). Since the program 
was launched, the ED referral rate has 
remained relatively stable around 24% 
of the patient calls (see Figure 7). When 
a patient calls the service with a fever, 
the nurse must assess the risk of febrile 
neutropenia, as it will require quick 
initiation of management (OH-CCO, 
2022). Thus, there is a strong likelihood 
that ED referral will be the most appro-
priate recommendation. When callers 
with suspected febrile neutropenia are 
removed from the sample, and only 
‘other reasons’ for calls are considered, 
the ED referral rate drops from an over-
all 24% to 20%. Other reasons for ED 
referral have included pain, nausea and 
vomiting, and bleeding (see Figure 7).

PROGRAM EVALUATION
The Quadruple Aim is a framework 

to guide the redesign of healthcare sys-
tems and was used at the time of the 
initial evaluation planning. Its tran-
sition to population health is centred 
on four overarching goals: improved 

Figure 5				       

Call Volumes by Cancer Diagnosis 2019-2022

Figure 6				       

Top Reasons for Patient Calls 2019-2022

Figure 7				       

Proportion of Calls Sent to the ED by Reason
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population health outcomes, improved 
care and patient experience, improved 
provider satisfaction, and lower costs/
better value (Bodenheimer & Sinsky, 
2014). This partnership across set-
tings between OH-CCO and CareChart 
aims to achieve the goals of the qua-
druple aim. An initial evaluation plan 
was designed to determine progress 
toward these goals. The plan included 
patient and provider experience sur-
veys and interviews, acute care utiliza-
tion, patient empowerment, and toxicity 
management. However, due to the pan-
demic, the planned comprehensive eval-
uation was paused. CareChart’s post-call 
patient experience survey continued 
to be utilized and data were collected 
throughout the pandemic. Additionally, 
an ED utilization outcome analysis was 
completed at the request of the Auditor 
General of Ontario. 

Patient Experience
CareChart aims to learn about 

patient experience after each patient app 
encounter or once per month for repeat-
ing callers to the service. The patient 
experience survey consists of eight ques-
tions utilizing a five-point scale for the 
answers, where five represents the best 
possible response ‘always or yes’, three 
being ‘somewhat’, and one being ‘not at 
all.’ Patients who have opted to register 
through the app are automatically sent a 
patient experience survey two days after 
a call with a nurse. Patients who use the 
toll-free number can provide their email 
address to send the survey electroni-
cally within one week or to receive a call 
within one month. From January 2019 to 
December 2022, the total number of calls 
for this period was 71,129. After remov-
ing repeat callers, there were 44,386 
unique patients. From this total, 14,778 
patients completed the survey for an 
overall response rate of 28%. While the 
response rate has been low, strategies to 
improve this now include email address 
request for those who call into the service 
and the addition of the app allowing for 
an additional method of communication. 
Overall, there was high satisfaction on all 
questions asked. Ninety-four percent of 
the patients rated the overall quality of 
the program as high (4 or 5 out of 5), 96% 
indicated the nurse explained things in a 

way they could understand (4 or 5 out of 
5), and 92% felt the suggestions made to 
manage their symptoms were helpful (4 
or 5 out of 5).

Emergency Department Utilization 
Analysis

In 2020, The Standing Committee 
on Public Accounts recommended 
that OH-CCO work with hospitals to 
measure and assess how the use of 
the telephone triage system under 
the Ministry’s symptom management 
program affects emergency room 
visits and patients’ well-being. A com-
parative cohort study design was used 
to answer the following questions: Does 
CareChart reduce ED visits during the 
cancer treatment period? What is the 
magnitude of any reduction? What are 
the estimated savings in ED visits and 
cost since implementing the program?

Methods
The analysis compared a cohort 

of patients who did not have access 
to CareChart (Cohort 1) to a cohort of 
patients who did have access (Cohort 
2). Cohort 1 patients were chosen from 
the period prior to implementation 
at each hospital. The exposure period 
for counting ED visits for each patient 
was the period when they were receiv-
ing either systemic treatment (exclud-
ing hormonal treatment) or radiation 
treatment, plus 30 days. Treatment 
periods were described using admin-
istrative datasets available in Ontario, 
specifically Activity Level Reporting 
(ALR), Discharge Abstract Database 
(DAD), National Ambulatory Care 
Reporting System (NACRS), and New 
Drug Funding Program (NDFP) data. 
Patients were excluded from both 
cohorts if they died less than 30 days 
after treatment, had acute leukemia, or 
if they received a stem cell transplant 
(recorded in the Specialized Services 
Oversight Information System), as part 
of their treatment. This after-hours pro-
gram does not support stem cell trans-
plant patients. Exposure for Cohort 2 
was truncated as of March 15, 2020, the 
beginning of the COVID-19 lockdown.

The analysis model was fit to a 
zero-inflated negative binomial distribu-
tion. Covariates were sex, age, stage, dis-
ease site, Charlson Comorbidity Index, 

neighbourhood income quintile, urban/
rural residence, northern/non-northern 
Ontario residence, and diagnosis year. 
The model produced an estimate of 
ED visits saved by factors not included 
in the model (i.e., CareChart and other 
factors). Using a macro costing meth-
odology, savings from reduced ED visits 
were estimated. Hospital-based average 
cost per weighted case from the Ontario 
Hospital Cost Distribution Methodology 
(OCDM) was multiplied by average 
weighted cases for Cohort 1 ED visits to 
get an average hospital cost for ED for 
this sub-population. Average physician 
cost was added in using OHIP physi-
cian billing data. The average cost (hos-
pital plus physician) was then used to 
estimate the savings associated with the 
saved ED visits in Cohort 2.

Results
Cohort 1 had 32,395 patients with 

an average exposure period of 115 days, 
while Cohort 2 had 19,653 patients 
with an average exposure of 102 days. 
The model behaved as expected for 
the included covariates (see Table 1 for 
model estimates relative to their refer-
ence values). For example, more comor-
bid patients experienced increased ED 
visits, as did lower income patients, and 
patients treated in more recent years. 
Rural and patients in the North had 
increased ED visits due to differences 
in how emergency departments are 
used in the relatively smaller hospitals 
in those settings. The model predicted 
a 26% reduction in ED visits in Cohort 
2, after accounting for the included 
covariates. The expected number of ED 
visits in Cohort 2 was 18,241, while the 
observed number was 13,451, a savings 
of 4,790 visits (see Table 2). After scaling 
the results to represent one year of pro-
gram operation, estimated annual saved 
ED visits were 5,211.

Average cost for ED visit and estimated 
annual cost savings were calculated 
using:

avg cost per ED visit = (sum(CPWC * 
RIW) + sum(physician billings))		
	 number of visits

est annual cost savings = annualized est 
saved ED visits • ave cost per ED visit
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 Table 1

Covariate Model Estimates

  Regression Results

 

Exp

(Estimate)
95% CI P-Value Reduction 

1-[exp(Estimate)]

Cohort 2 
(ref=Cohort 1)  0.737 0.694 0.783 0.0001 0.263

Sex M (ref=F)  1.010 0.968 1.054 0.647     Exp(Estimate) 95% CI P-Value

Age Group
(ref=18–59)

Rural 
(ref=urban) 1.439 1.366 1.516 <0.0001

60–69  1.043 0.993 1.095 0.090 North 
(ref=no) 1.433 1.362 1.508 <0.0001

70–79  0.984 0.935 1.036 0.541 CCI (ref=0)

80+  0.878 0.822 0.938 0.0001 1 1.226 1.164 1.290 <0.0001

Cancer Type 
(ref=GI) 2+ 1.337 1.256 1.422 <0.0001

Breast  0.716 0.666 0.769 <0.0001
Income 
Group 
(ref=Q1Q2)

GU  1.193 1.094 1.300 <0.0001 Q3 0.938 0.894 0.985 0.0101

Head & Neck  0.837 0.755 0.929 0.0008 Q4Q5 0.878 0.835 0.924 <0.0001

Thoracic  1.150 1.090 1.214 <0.0001
Diagnosis 
Year 
(ref=2017)

Gynecologic  1.104 0.997 1.224 0.057 2018 1.075 1.026 1.126 0.0024

Skin  1.234 0.990 1.537 0.061 2019 1.261 1.178 1.350 <0.0001

Hematologic  1.188 1.087 1.298 0.0001 2020 1.570 1.293 1.916 <0.0001

Endocrine  0.845 0.488 1.465 0.549          

CNS  0.513 0.180 1.462 0.212

Sarcoma  1.141 0.861 1.513 0.357

Bone  1.124 0.638 1.982 0.686

Uncategorized  1.569 0.914 2.694 0.102

Stage (ref=I-II)

III  1.183 1.121 1.249 <0.0001

IV  1.648 1.567 1.735 <0.0001
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Average ED visit cost in Cohort 1 
was $729.90 ($490.30 hospital cost, and 
$239.60 physician cost). Average cost 
from Cohort 1 was used to estimate cost 
savings in Cohort 2, as the average case 
weight for the two cohorts was similar 
(i.e., it was not only the lowest acuity 
visits that were prevented). Using this 
proxy, the total system savings was esti-
mated to be $3.5M, with an annualized 
savings of $3.8M (see Table 2).

Limitations of ED Utilization Analysis
While these findings are encouraging, 

there are limitations to estimating these 
effects. The model does not include all 
the factors that may influence ED uti-
lization, so the reduction estimate can-
not necessarily be attributed entirely to 
CareChart. Stage of cancer, while signif-
icant in the model, is incomplete in the 
data. Additionally, case selection was 
restricted by the pandemic lockdown, 
and the exposure period was truncated 
for some cases. While this is accounted 
for in the model using an offset term, 
if ED visits were clustered at the end of 
the exposure, this could mean the cost 
savings are overestimated (note: aver-
age exposure for Cohort 1 = 115 days, for 
Cohort 2 = 102.4 days). Finally, whether 
the reasons for ED visit were different 
between Cohort 1 and Cohort 2 (i.e., 
which ED visits were prevented) was not 
investigated. This could affect the cost 
savings estimate if, for example, lower 
acuity ED visits were prevented, but 
similar average case weights in the two 
cohorts were found: average weighted 
cases for Cohort 1 = 0.079; average 
weighted cases for Cohort 2 = 0.081, thus 
may not be a factor.

DISCUSSION
Oncology nurses provide an import-

ant role in cancer care. Tele-triage sup-
port is highly specialized and with 
experience and training, nurses can 
impact patient self-management and 
toxicity management. Studies have 
shown the need for specialized training. 
When nurses did not adequately assess 
patient symptoms using guidelines, 
patients were more likely to be referred 
to the ED (Stacey et  al., 2016; Stacey 
et  al., 2018; Stacey et  al., 2020). With 
staff members who are experienced and 
adequately trained, and the application 
of evidence-based tools, this provincial 
initiative demonstrated cost savings and 
a reduction in ED visits. Additionally, 
application of the COSTaRS symptom 
guides allowed the tailoring of self-man-
agement support interventions based 
on the patient’s goals and available 
resources. This may have led to 92% 
of patients reporting the advice was 
helpful (4 or 5 out of 5) to self-manage 
their symptoms. While tele-triage is the 
focus of the nurse in the after-hours ser-
vice described in this article, patients 
also view the service as a resource for 
gaining advice and appropriate health 
information.

The collaboration not only provides 
nurse-led toxicity management, but 
monthly summary reports facilitate the 
potential for quality improvements at a 
local level. CareChart provides each can-
cer organization a monthly report sum-
marizing the calls received. The report 
can be filtered to view the data by dis-
ease, reason for call, time of call, etc., 
thus providing ongoing opportunity 

for quality improvement in cancer care 
delivery and processes. The hope is 
there will be ongoing review, identi-
fication of potential service gaps, and 
that upstream interventions can be pro-
vided to continue to improve the patient 
experience.

CONCLUSIONS AND 
POTENTIAL IMPLICATIONS

Pressures on the healthcare system 
are driving the need for innovations 
in models of care. The collaboration 
between provincial cancer centres and 
the community provider CareChart 
Digital Health is unique and demon-
strates seamless care that is well coor-
dinated and supported by efficient 
communication. The program high-
lights the impact oncology nurses can 
have in prevention and management 
of treatment toxicities using an evi-
dence-informed approach, as well as 
directly impacting patient self-man-
agement and emergency department 
avoidance. This innovative model across 
healthcare settings serves as an exam-
ple that could easily be spread and 
sustained across other provinces and 
territories. 
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Table 2

Costing ED Visits Saved

Cohort 1 Cohort 2 Annualized Results

N

  Average  
  Hospital 
  Cost per 

  Visit

    Average   
    Physician 

    Billings per 
           Visit 

N    Actual   
   Visits 

Expected 
Visits

 Estimated 
Visits Saved

Estimated 
Cost 

Savings

Estimated 
Visits 
Saved

Estimated
 Cost Savings

32,395   $490.30    $239.60 19,653   13,451  18,241 4,790 $3,496,000 5,211 $3,803,298
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