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ABSTRACT

Background: Patients with cancer in Canada are often effectively
managed in ambulatory settings; however, patients with unmanaged
or complex symptoms may turn to the emergency department (ED) for
additional support. These unplanned visits can be costly to the health-
care system and distressing for patients. This study used a novel patient-
reported outcomes (PROs)-derived symptom complexity algorithm to
understand characteristics of patients who use acute care, which may
help clinicians identify patients who would benefit from additional sup-
port. Patients and Methods: This retrospective observational cohort
study used population-based linked administrative healthcare data. All
patients with cancer in Alberta, Canada, who completed at least one
PRO symptom-reporting questionnaire between October 1, 2019, and
April 1, 2020, were included. The algorithm used ratings of 9 symptoms
to assign a complexity score of low, medium, or high. Multivariable bi-
nary logistic regressions were used to evaluate factors associated with
a higher likelihood of having an ED visit or hospital admission (HA)
within 7 days of completing a PRO questionnaire. Results: Of the
29,133 patients in the cohort, 738 had an ED visit and 452 had an HA
within 7 days of completing the PRO questionnaire. Patients with high
symptom complexity had significantly higher odds of having an ED visit
(OR, 3.10; 95% Cl, 2.59-3.70) or HA (OR, 4.20; 95% Cl, 3.36-5.26)
compared with low complexity patients, controlling for demographic
covariates. Conclusions: Given that patients with higher symptom
complexity scores were more likely to use acute care, clinicians should
monitor these more complex patients closely, because they may ben-
efit from additional support or symptom management in ambulatory
settings. A symptom complexity algorithm can help clinicians easily
identify patients who may require additional support. Using an algo-
rithm to guide care can enhance patient experiences, while reducing
use of acute care services and the accompanying cost and burden.
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Background

In Canada, many patients with cancer are managed effec-
tively in outpatient settings by care teams within provincial
or regional cancer programs. Despite efforts to provide com-
prehensive cancer care, patients may have unmet needs or
experience unexpected health issues outside of their sched-
uled clinic appointments. When this occurs, patients may
turn to acute healthcare services, such as emergency depart-
ments (EDs) with possible inpatient admission." These dis-
tressing impromptu visits may disrupt the continuum of
care, causing delays in scheduled cancer treatments.**

Crowding, long waits, and unpredictable environ-
ments can make unplanned acute care visits an unpleas-
ant experience for patients with cancer.* Although ED
visits are appropriate for certain health concerns, many
can be prevented with coordinated care and adequate
symptom management in ambulatory settings.” Based on
clinician interpretation of medical records or assessment
of their own medical encounters, it is estimated that 19%
to 23% of ED visits and hospital admissions (HAs) are po-
tentially avoidable for patients with cancer.*™° To decrease
impromptu acute care visits, cancer teams need to recog-
nize, assess, and treat patients’ symptoms before they es-
calate to unmanageable levels.*!

Identifying similarities among patients who use acute
care services can help us understand which patients may
benefit from additional and/or earlier clinician support.
Patients’ symptoms and their associated severity directly
impact the care they require, and patients with multiple
and/or severe symptoms may need more support or use
additional services. A study conducted in Ontario, Canada,
used patient-reported outcomes (PROs) data to examine
symptoms associated with ED visits and found that pain,
nausea, and shortness of breath were significantly associ-
ated.’? Additionally, as symptom severity increased, the
odds of visiting the ED increased further.'? PROs are
routinely collected throughout Alberta’s provincial cancer
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program, Cancer Care Alberta (CCA), creating the op-
portunity to investigate factors that influence health
service utilization in a different provincial context. A
unique feature of PROs in Alberta is that the informa-
tion is used with a novel, validated symptom complex-
ity algorithm that considers the combination, severity,
and number of symptoms and concerns reported and
assigns a score of low, moderate, or high complexity."®
This unique algorithm allows for a quick understanding of
a patient’s overall condition, easily identifying complex pa-
tients who will require additional investigation.

The purpose of this study was to use CCA’s symp-
tom complexity algorithm to examine the relationship
between symptom complexity levels and patients’ use
of EDs and HAs in Alberta. We hypothesized that pa-
tients with higher symptom complexity would be more
likely to have an ED visit or HA within 7 days of their
PRO questionnaire date, independent of sociodemo-
graphic factors.

Patients and Methods

Study Context

Since 2012, CCA has routinely collected PROs to en-
hance symptom management by increasing clinician
awareness of patient concerns. PROs are collected us-
ing a paper questionnaire that includes 2 standardized
tools: the Edmonton Symptom Assessment System-
Revised (ESAS-r)'* and the Canadian Problem Checklist
(CPC).*® These measures align with national reporting
requirements and provide a comprehensive overview
of common symptoms and concerns that patients with
cancer experience.'® The questionnaire is intended for
completion by all adult patients who attend an appoint-
ment, although there are instances when staff may not of-
fer the questionnaire or a patient may decline to complete
it. The provincial completion rate across all 17 cancer cen-
ters is approximately 75%.'” The process of administering
the questionnaire is integrated into standard clinic work-
flows as a routine aspect of care, with patients completing
the questionnaire in the waiting room prior to clinic
appointments.

Case Ascertainment and Study Design

The study cohort comprised patients with cancer who
filled out at least one PRO questionnaire between October
1, 2019, and April 1, 2020, across all 17 ambulatory cancer
centers in Alberta. Patients with any cancer diagnosis who
were at least 18 years of age and had received care within
CCA were included. The study used deterministically
linked administrative healthcare data and received ethics
approval from the Health Research Ethics Board of Alberta—
Cancer Committee (HREBA-CC).

Watson et al

Data Sources and Covariates

The data used in this study were collected from the Al-
berta Cancer Registry and CCA’s electronic medical re-
cord for demographic and PROs information, and the
Discharge Abstract Database (DAD)'® and National Am-
bulatory Care Reporting System (NACRS)' for acute
care visit information. Data linkage between all datasets
was achieved through a unique provincial healthcare
number assigned to patients as part of the cancer regis-
try process. If a patient had multiple cancer diagnoses,
the most recent diagnosis was used to enable the cohort
to be divided into tumor groups. If a patient had com-
pleted multiple questionnaires within the time period,
only the first was included.

Sociodemographic and Disease-Specific Variables

Data were extracted to obtain the age, sex, rurality, loca-
tion of ambulatory cancer care, group type, Charlson co-
morbidity index (CCI) score,?® and treatment information
for each patient. Rurality was assigned based on a pa-
tient’s most recent residence location using a 7-level pro-
vincial rurality index.*! The 7 levels were collapsed into 3
for analysis: metro, urban, and rural. Location of care re-
fers to the type of cancer center a patient visited to com-
plete the PRO questionnaire. The 17 centers in Alberta fall
into 3 categories: tertiary, which are located in large cities
and are the largest and most comprehensive centers in
the province; regional, which are located in smaller cities
and provide similar services to tertiary centers but on a
smaller scale; and community, which are located in small
cities or towns and provide systemic treatment once a pa-
tient has first received a consult and treatment plan at a
tertiary or regional center.”? CCI score was calculated ac-
cording to diagnoses coded in the DAD in the 12 months
before patients’ first questionnaire in the study period. A
modified version of the CCI is used throughout CCA that
excludes cancer and associated metastasis as factors, be-
cause all patients included have a cancer diagnosis.**** A
patient was classified as being “on treatment” if they
had radiation therapy within 14 days prior to the com-
pletion of the PRO questionnaire, or chemotherapy within
21 days prior.'?

PRO Questionnaire Data

Patient-reported symptoms and concerns were extracted
from the PRO questionnaires. The ESAS-r assesses the se-
verity of 9 symptoms: pain, tiredness, drowsiness, nausea,
lack of appetite, shortness of breath, depression, anxiety,
and well-being.'* Patients rate each symptom on a sever-
ity scale from 0 to 10, with 10 indicating the highest sever-
ity. The CPC is a self-report checklist of concerns commonly
experienced by patients with cancer.” Throughout CCA,
a modified version of the checklist is used that includes
54 items.?®
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Symptom Complexity
Our validated algorithm uses ESAS-r symptoms and CPC
concerns to calculate a complexity score. Upon examining
the PRO data, we found that approximately 50% of the sam-
ple had left the CPC portion of the questionnaire blank. To
manage this large amount of missing data, we calculated
the symptom complexity scores for all patients using the
original validated algorithm as well as a modified algorithm
using ESAS-r scores only and evaluated the differences be-
tween scores to determine the impact of excluding CPC
data. Figure 1 shows the components of each algorithm.
We first calculated the accuracy index using sensitiv-
ity, specificity, and overall accuracy and found a very
small difference (overall accuracy >97.0%). We then ran
Goodman and Kruskal gamma () to determine the asso-
ciation between the 2 scores and the correlation was very
strong (y = 0.993; P<.01). Gamma ranges from —1 to 1,
with 1 indicating a perfect positive match.***” Consider-
ing the negligible difference and near-perfect matching
between the 2 symptom complexity scores, we chose to
report the scores using ESAS-r only, to minimize any po-
tential bias caused by the high percentage of missing val-
ues in the CPC data.

Acute Care Utilization Outcomes

ED visits and HAs were included as the 2 acute care utili-
zation outcome measures. Data were extracted from the
NACRS for ED visits and the DAD for HAs. ED visits or
HAs within 7 days of a completed PRO questionnaire
were included. The 7-day interval was determined using
similar literature,'? which suggests this is long enough for

the provider to have responded to the symptoms, and

A

ORIGINAL RESEARCH

short enough that the symptoms could reasonably be at-
tributed to the visit.'* We excluded records in which mul-
tiple questionnaires were completed before an ED visit
or an HA within 7 days (~0.1% of the sample).

Statistical Analyses

Descriptive statistics were applied to evaluate the fre-
quencies, mean, and standard deviation for participants’
symptom complexity scores and characteristics, as appro-
priate. These variables were further cross-tabulated by the
acute care utilization outcomes (both were binary: “yes”
or “no”). Bivariate and multivariable logistic regression
analyses were performed to evaluate factors associated
with the outcomes. Crude and adjusted odds ratios were
calculated with 95% confidence intervals to assess the in-
fluence of all independent variables on both outcomes.
Model fit was assessed using the Hosmer-Lemeshow
goodness of fit test. Data were exported into SPSS Statis-
tics, version 25 (IBM Corp) for analysis, and statistical sig-
nificance was set a priori at P<.05.

Results

Sample Characteristics

The study cohort comprised 29,133 unique patients with
cancer. Figure 2 provides details on how the final sample
was determined.

Mean age of the cohort was 63.0 years (Table 1). Ad-
ditionally, the cohort was 54.8% female, 67.1% resided in
a metro area, and 85.9% received care from 1 of the 2 ter-
tiary cancer centers in the province. Hematology was the
most common tumor group (21.0%), followed by breast
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Figure 1. (A) Validated Cancer Care Alberta symptom complexity algorithm and (B) modified symptom complexity algorithm.
Abbreviations: CPC, Canadian Problem Checklist; ESAS-r, Edmonton Symptom Assessment System-Revised.
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Whole sample (all patients with a visit between
October 1, 2019, and April 1, 2020)
(N=38,442)

»  Excluded (n=9,200):
Y ® Visit with no PRO
PRO questionnaire within questionnaire within study
study period period
(n=29,242)

l—’ Excluded (n=78):

N — ® PRO questionnaire
PRO questionnaire with with only CPC filled out
ESAS-r filled out

(n=29,164)

l—’ Excluded (n=31):

® >1 PRO questionnaire
within 7 days of ED/HA

Final study cohort
(n=29,133)

Figure 2. Flow diagram illustrating sample determination.
Abbreviations: CPC, Canadian Problem Checklist; ED, emergency department;
ESAS-r, Edmonton Symptom Assessment System—-Revised; HA, hospital
admission; PRO, patient-reported outcome.

(20.1%). A minority of the cohort (13.7%) had a CCI score
=1. Of the total sample, 16.5% received chemotherapy
within 21 days prior to completing the PRO question-
naire, and 3.3% received radiation therapy within 14 days
prior. Symptom complexity scores, calculated using the
algorithm with ESAS-r data only, were distributed as high
(13.7%), moderate (19.1%), and low (67.2%).

Acute Care Utilization

ED Visits

A total of 738 (2.5%) patients had an ED visit within 7 days of
completing their PRO questionnaire. Bivariate analysis
showed that higher symptom complexity scores were more
likely to be associated with ED visits, as were older age, rural
or urban residence, location of care (all sites), tumor group
(gastrointestinal, gynecologic, hematologic, and lung), CCI
score =1, and receiving chemotherapy within 21 days prior
to the completion of the PRO questionnaire (Table 2). In the
multivariable logistic regression model, after adjusting
for all covariates, higher symptom complexity scores
were associated with a greater likelihood of ED visits.
Specifically, when compared with low complexity scores,
patients with moderate complexity were 1.83 times (95% CI,
1.51-2.20) more likely to use the ED and patients with high
complexity were 3.10 times (95% CI, 2.59-3.70) more likely.
Other variables associated with ED visits were rural res-
idence, location of care (RCCs and CCCs), tumor group
(gastrointestinal, gynecologic, hematologic, lung, and
other), CCI score =1, and chemotherapy within 21 days
prior to the completion of the PRO questionnaire.

Hospital Admissions
A total of 452 (1.6%) patients were admitted to the hospi-
tal within 7 days of their questionnaire. Bivariate analysis

Watson et al

showed that higher symptom complexity scores were more
likely to be associated with HAs, as were older age, rural
residence, location of care (TCC 2 and CCCs), tumor group
(all), CCI score =1, and receiving radiation within 14 days
prior to questionnaire completion (Table 2). In the multi-
variable logistic regression model, after adjusting for covari-
ates, higher symptom complexity scores were associated
with a greater likelihood of being admitted to a hospital
within 7 days of completing a questionnaire. When com-
pared with patients with low complexity scores, those with
moderate complexity were 1.92 times (95% CI, 1.49-2.47)
more likely to be admitted to a hospital, and those with
high complexity were 4.20 times (95% CI, 3.36-5.26) more
likely. Other variables associated with HA were rural res-
idence, tumor group (all), CCI score =1, and radiation
within 14 days of questionnaire completion.

Discussion

This study demonstrated that higher symptom complex-
ity is associated with increased likelihood of using acute
healthcare services. The findings are similar to several
retrospective reviews addressing common cancer symp-
toms and their association with utilizing the healthcare
system.”®3! To our knowledge, this is the first study that
uses a comprehensive symptom complexity measure to
examine utilization of acute care services, rather than as-
sessing individual symptoms.

Although PROs have demonstrable use in patient
care, there continue to be barriers to interpreting and uti-
lizing PRO data in clinical settings.** In the process of inte-
grating PROs into routine practice in CCA, many clinicians
identified a perceived lack of time to address the number
of symptoms and/or concerns indicated on a routine
screening assessment.'® This highlights the importance of
tools such as CCA’'s symptom complexity algorithm, which
quickly condenses a large amount of PROs information
into a simple visual flag for clinicians, enabling quick iden-
tification of, and response to, patients who may require ad-
ditional symptom management or time in the clinic.
Basch et al*® reported on a randomized controlled trial
that showed that patients who routinely reported PROs
electronically, with real-time symptom triage and follow-
up telephone assessments for patients with high symptom
burden, were less frequently admitted to the ED (34% vs
41%) or hospitalized (45% vs 49%) than those who received
standard in-person care. The symptom complexity algo-
rithm used in this study could be strategically used to in-
fluence the creation of innovative models of care with
symptom surveillance between and prior to clinical en-
counters and as part of triage practices to identify which
patients require more proactive symptom management in
ambulatory settings.'” Validating an ESAS-r-only algo-
rithm, like the one used in this study, should be considered
in the future, because this measure is commonly used in
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Table 1. Patient Characteristics and Symptom Complexity Scores
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Entire Cohort No Yes No Yes

Characteristic n (%) n (%) n (%) n (%) n (%)
Total, n 29,133 28,395 738 28,681 452
Symptom complexity score

Low 19,583 (67.2) 19,254 (67.8) 329 (44.6) 19,405 (67.7) 178 (39.4)

Moderate 5,554 (19.1) 5,373 (18.9) 181 (24.5) 5,450 (19.0) 104 (23.0)

High 3,996 (13.7) 3,768 (13.3) 228 (30.9) 3,826 (13.3) 170 (37.6)
Age, mean [SD], y 63.0 [14.1] 63.0 [14.1] 65.1[13.9] 63.0 [14.1] 64.4113.9]
Sex

Female 15,963 (54.8) 15,563 (54.8) 400 (54.2) 15,726 (54.8) 237 (52.4)

Male 13,170 (45.2) 12,832 (45.2) 338 (45.8) 12,955 (45.2) 215 (47.6)
Rurality index

Metro 19,551 (67.1) 19,166 (67.5) 385 (52.2) 19,301 (67.3) 250 (55.3)

Urban 3,266 (11.2) 3,178 (11.2) 88 (11.9) 3,215 (11.2) 51 (11.3)

Rural 5,743 (19.7) 5,485 (19.3) 258 (35.0) 5,609 (19.6) 134 (29.6)

Missing 573 (2.0) 566 (2.0) 7 (0.9) 556 (1.9) 17 (3.8)
Location of care

TCC1 14,439 (49.6) 14,159 (49.9) 280 (37.9) 14,247 (49.7) 192 (42.5)

TCC 2 10,569 (36.3) 10,285 (36.2) 284 (38.5) 10,378 (36.2) 191 (42.3)

RCCs 3,816 (13.1) 3,663 (12.9) 153 (20.7) 3,754 (13.1) 62 (13.7)

CCCs 309 (1.1) 289 (1.0) 21(2.8) 302 (1.1) 7 (1.5)
Tumor group

Breast 5,850 (20.1) 5,753 (20.3) 97 (13.1) 5,826 (20.3) 24 (5.3)

Gastrointestinal 3,566 (12.3) 3,417 (12.0) 149 (20.2) 3,474 (12.1) 92 (20.4)

Genitourinary 4,176 (14.3) 4,091 (14.4) 85 (11.5) 4,126 (14.4) 50 (11.1)

Gynecologic 2,370 (8.1) 2,312 (8.1) 58 (7.9) 2,316 (8.1) 54 (11.9)

Hematologic 6,120 (21.0) 5,959 (21.0) 161 (21.8) 6,020 (21.0) 100 (22.1)

Lung 2,242 (7.7) 2,158 (7.6) 84 (11.4) 2,199 (7.7) 43 (9.5)

Other combined?® 4,809 (16.5) 4,705 (16.6) 104 (14.1) 4,720 (16.5) 89 (19.7)
CCl score

0 25,149 (86.3) 24,622 (86.7) 527 (71.4) 24,831 (86.6) 318 (70.4)

=1 3,984 (13.7) 3,773 (13.3) 211 (28.6) 3,850 (13.4) 134 (29.6)
Chemotherapy within 21 days

No 24,318 (83.5) 23,767 (83.7) 551 (74.7) 23,949 (83.5) 369 (81.6)

Yes 4,815 (16.5) 4,628 (16.3) 187 (25.3) 4,732 (16.5) 83 (18.4)
Radiation within 14 days

No 28,161 (96.7) 27,449 (96.7) 712 (96.5) 27,732 (96.7) 429 (94.9)

Yes 972 (3.3) 946 (3.3) 26 (3.5) 949 (3.3) 23 (5.1)

Abbreviations: CCC, community cancer center; CCl, Charlson comorbidity index; ED, emergency department; HA, hospital admission; RCC, regional cancer
center; TCC, tertiary cancer center.
?Includes central nervous system, endocrine, head and neck, melanoma, nonmelanoma skin, sarcoma, and other.

other cancer programs throughout the country whereas
the CPC is not, making a dedicated ESAS-r algorithm appli-
cable to multiple jurisdictions.

Reducing avoidable acute care visits is a key strategy for
delivering ambulatory oncology care sustainably at a lower
cost. Costs in oncology care represent a growing burden for
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Table 2. Bivariate and Multivariable Logistic Regressions for Acute Care Utilizations

Characteristic

HA7

Watson et al

Bivariate
OR (95% ClI)

Multivariable
OR (95% ClI)

Bivariate
OR (95% ClI)

Multivariable
OR (95% ClI)

Symptom complexity score
Low
Moderate
High
Age, continuous
Sex
Female
Male
Rurality index
Metro
Urban
Rural
Location of care
TCC1
TCC 2
RCCs
CCCs
Tumor group
Breast
Gastrointestinal
Genitourinary
Gynecologic
Hematologic
Lung
Other combined?®
CCl score
0
=1
Chemotherapy within 21 days
No
Yes
Radiation within 14 days
No
Yes

Ref
1.97 (1.64-2.37)
3.54 (2.98-4.21)
1.01 (1.01-1.02)

Ref
1.03 (0.89-1.19)

Ref
1.38 (1.09-1.74)
2.34 (1.99-2.75)

Ref
1.40 (1.18-1.65)
2.11 (1.73-2.58)
3.69 (2.33-5.83)

Ref
2.59 (2.00-3.35)
1.23 (0.92-1.65)
1.49 (1.07-2.07)
1.60 (1.24-2.07)
2.31 (1.72-3.11)
1.31 (0.99-1.73)

Ref
2.61 (2.22-3.08)

Ref
1.74 (1.47-2.06)

Ref
1.06 (0.71-1.58)

Ref
1.83 (1.51-2.20)
3.10 (2.59-3.70)
1.00 (1.00-1.01)

Ref
1.11 (0.93-1.32)

Ref
1.00 (0.74-1.35)
1.90 (1.58-2.29)

Ref
1.18 (1.00-1.40)
1.51 (1.16-1.97)
1.90 (1.16-3.11)

Ref
2.24 (1.69-2.98)
1.35(0.96-1.89)
1.60 (1.14-2.24)
1.49 (1.13-1.97)
1.58 (1.16-2.17)
1.50 (1.11-2.03)

Ref
1.82 (1.53-2.16)

Ref
1.60 (1.34-1.92)

Ref
1.05 (0.70-1.58)

Ref
2.08 (1.63-2.66)
4.84 (3.92-5.99)
1.01 (1.00-1.01)

Ref
1.10 (0.91-1.33)

Ref
1.23 (0.90-1.66)
1.84 (1.49-2.28)

Ref
1.37 (1.12-1.67)
1.23 (0.92-1.64)
1.72 (0.80-3.69)

Ref
6.43 (4.09-10.1)
2.94 (1.81-4.79)
5.66 (3.49-9.18)
4.03 (2.58-6.31)
4.75 (2.87-7.84)
4.58 (2.91-7.20)

Ref
2.72 (2.22-3.34)

Ref
1.14 (0.90-1.45)

Ref
1.57 (1.03-2.40)

Ref
1.92 (1.49-2.47)
4.20 (3.36-5.26)
1.00 (1.00-1.01)

Ref
1.08 (0.87-1.35)

Ref
1.28 (0.88-1.86)
1.79 (1.42-2.25)

Ref
1.08 (0.87-1.33)
0.87 (0.60-1.26)
1.16 (0.52-2.57)

Ref
5.60 (3.46-9.06)
3.12 (1.82-5.36)
5.35 (3.24-8.83)
3.71 (2.30-5.97)
3.17 (1.87-5.35)
4.54 (2.81-7.33)

Ref
1.87 (1.50-2.33)

Ref
1.16 (0.90-1.50)

Ref
1.55 (0.99-2.42)

Bold represents a statistically significant difference.

Abbreviations: CCC, community cancer center; CCl, Charlson comorbidity index; ED, emergency department; HA, hospital admissions; RCC, regional cancer
center; TCC, tertiary cancer center.
?Includes central nervous system, endocrine, head and neck, melanoma, nonmelanoma skin, sarcoma, and other.

the healthcare system, and acute hospital care is one of the
single largest drivers.** A study comparing the costs of out-
patient, inpatient, and ED healthcare utilization found that
inpatient hospitalizations cost up to 5 times more than

ambulatory or outpatient care, which was associated with
the greatest potential for cost savings.*® Strategies to reduce
patient suffering while also reducing acute care utilization
are of interest to the public, healthcare providers, and
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administrators alike for quality improvement and resource
optimization.*® Our approach aligns with the first common
strategy for reducing unplanned acute care utilization, by
identifying patients at high risk due to their symptom
complexity.?” A recent study reported that 64% of patients
with cancer admitted to a hospital stated that the symp-
toms leading to their admission had developed over several
days.*® By utilizing the symptom complexity algorithm, the
escalation of common symptoms could be identified earlier
and managed in the ambulatory setting, potentially elimi-
nating the need for many acute care visits.*

Although this study focused on symptom complexity,
we also found significant associations between several soci-
odemographic characteristics and acute care utilization.
Patients living in rural areas were more likely to visit EDs
and have HAs. Relatedly, patients who visited a regional or
community cancer center were more likely to have an ED
visit; these smaller centers may have less capacity to man-
age all patient concerns in the clinic compared with the
larger tertiary centers. Rural patients may have fewer op-
tions regarding care available when they need it, given that
healthcare access varies across Alberta. Rural patients may
rely on the ED to manage symptoms that a metro or urban
patient could have managed through their local ambulatory
oncology clinic or walk-in clinic.”” Rural residents may also
have less access to supportive care resources typically avail-
able in the larger metro cancer centers.*** Improving
access to care in rural areas remains a problematic issue;
however, recent advances in CCA’s virtual care strategy pre-
sents an important opportunity to help rural patients access
and use cancer care services more easily.*?

Additionally, patients with higher CCI scores were more
likely to have an ED visit or HA. Treatment also played a role,
with patients who recently had chemotherapy more likely to
have an ED visit, and patients who recently had radiation
therapy more likely to have an HA. These results are not sur-
prising, given that comorbidities***> and active treatment***
are often linked to symptom burden and severity. Compared
with patients with breast cancer (the reference group), pa-
tients from all other tumor groups were significantly more
likely to have an HA or ED visit (with the exception of patients
with genitourinary cancers, for the latter outcome). Patients
with gastrointestinal cancers had the highest odds of both
ED visits and HAs, which may suggest that the symptoms
commonly experienced by these patients, such as nausea,
are more likely to require additional and/or urgent care.'?

We acknowledge the limitations of this study. The data
provided limited details on the use of EDs and HAs and we
were unable to determine the exact reason for each visit.
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We could not calculate the percentage of visits that were
cancer-related; some patients may have visited acute care
for unrelated urgent health issues. We were also unable to
differentiate the status of each patient’s cancer diagnosis
as curative or palliative, which may impact their use of
acute care. Finally, because the symptom complexity
scores in this study were derived from PRO data, patients
who did not complete a PRO questionnaire within the
study timeframe were excluded. We could not examine
their symptoms and did not explore their health service
utilization patterns or sociodemographic characteristics.
The symptoms, characteristics, and acute care utilization
of these patients may differ somewhat from the included
patients, as similar studies have demonstrated.**™!

Conclusions

Patients with cancer who have higher symptom complexity
are more likely to use EDs and have HAs than lower com-
plexity patients. Although not all instances of acute care uti-
lization can, or should, be prevented, there are instances in
which additional clinician support could help reduce the
need for unplanned visits. The findings of this study dem-
onstrate the value of PROs and how novel initiatives, such
as CCA's symptom complexity algorithm, can make PROs
more helpful to clinicians. Using PROs in this way, by iden-
tifying patients in need of more comprehensive care and
symptom management, can aid in improving patient expe-
riences, and can contribute to mitigation of the economic
impact of seeking care in the acute healthcare system.

Acknowledgments

We acknowledge the Canadian Partnership Against Cancer (CPAC)
and Alberta Health Services (AHS) Operations for their support
and allocation of resources to this work. We also acknowledge Can-
cer Care Alberta’s Surveillance & Reporting team for their work to
provide the dataset.

Submitted April 29, 2022; final revision received September 21, 2022;
accepted for publication October 13, 2022.

Author contributions: Conceptualization: Watson, Qi, Afzal, Barbera. Data
curation: Qi, Afzal. Formal analysis: Qi, Afzal. Funding acquisition: Watson.
Investigation: All authors. Methodology: All authors. Project administration: Link.
Resources: Watson. Software: Qi. Supervision: Watson, Barbera. Validation:
Watson, Qi. Visualization: Qi, Link. Writing—original draft preparation: Watson,
Qi, Link, Delure. Writing—review and editing: All authors.

Disclosures: The authors have disclosed that they have not received any
financial considerations from any person or organization to support the
preparation, results, or discussion of this article.

Correspondence: Linda Watson, RN, PhD, Cancer Care Alberta, Alberta
Health Services, Holy Cross Site, 2210-2nd Street SW, Calgary, Alberta, T2S
3C3, Canada. Email: Linda.Watson@albertahealthservices.ca

References

1. Lash RS, Bell JF, Reed SC, et al. A systematic review of emergency de-
partment use among cancer patients. Cancer Nurs 2017;40:135-144.

2. Numico G, Cristofano A, Mozzicafreddo A, et al. Hospital admission of cancer
patients: avoidable practice or necessary care? PLoS One 2015;10:e0120827.

JNCCN.org | Volume 21 Issue 2 | February 2023

179


mailto:Linda.Watson@albertahealthservices.ca
http://www.jnccn.org

12.

13.

14.

15.

16.

17.

18.

20.

21.

22.

23.

24.

25.

26.

ORIGINAL RESEARCH

Numico G, Occelli M, Russi EG, et al. Survival prediction and frequency of anti-
cancer treatment in cancer patients hospitalized due to acute conditions. Role of
clinical parameters and PaP score. Support Care Cancer 2011;19:1823-1830.
Lash RS, Bell JF, Bold RJ, et al. Emergency department use by recently diagnosed
cancer patients in Califomia. J Community Support Oncol 2017;15:95-102.
Mayer DK, Travers D, Wyss A, et al. Why do patients with cancer visit
emergency departments? Results of a 2008 population study in North
Carolina. J Clin Oncol 2011;29:2683-2688.

Brooks GA, Abrams TA, Meyerhardt JA, et al. Identification of potentially avoid-
able hospitalizations in patients with Gl cancer. J Clin Oncol 2014;32:496-503.
Delgado-Guay MO, Kim YJ, Shin SH, et al. Avoidable and unavoidable visits
to the emergency department among patients with advanced cancer receiv-
ing outpatient palliative care. J Pain Symptom Manage 2015;49:497-504.
Brooks GA, Jacobson JO, Schrag D. Clinician perspectives on potentially avoid-
able hospitalizations in patients with cancer. JAMA Oncol 2015;1:109-110.
Barbera L, Taylor C, Dudgeon D. Why do patients with cancer visit the
emergency department near the end of life? CMAJ 2010;182:563-568.
Mostarac |, Barbera L, Sussman J, et al. I'm here because | was told to
come: a study of cancer patients’ reasons for attending the emergency
department. Support Care Cancer 2021;29:6565-6578.

DiMartino LD, Weiner BJ, Mayer DK, et al. Do palliative care interven-
tions reduce emergency department visits among patients with cancer at
the end of life? A systematic review. J Palliat Med 2014;17:1384-1399.
Barbera L, Atzema C, Sutradhar R, et al. Do patient-reported symptoms
predict emergency department visits in cancer patients? A population-
based analysis. Ann Emerg Med 2013;61:427-437.€5.

Watson L, Qi S, Delure A, et al. Validating a patient-reported outcomes-derived
algorithm for classifying symptom complexity levels among patients with can-
cer. J Natl Compr Canc Netw 2020;18:1518-1525.

Watanabe SM, Nekolaichuk C, Beaumont C, et al. A multicenter study com-
paring two numerical versions of the Edmonton Symptom Assessment Sys-
tem in palliative care patients. J Pain Symptom Manage 2011;41:456-468.
Bultz BD, Groff SL, Fitch M, et al. Implementing screening for distress,
the 6th vital sign: a Canadian strategy for changing practice. Psychoon-
cology 2011;20:463-469.

Canadian Partnership Against Cancer. The 2012 cancer system perfor-
mance report. Accessed December 12, 2021. Available at: https://www.
cihi.ca/en/discharge-abstract-database-metadata-dad

Watson L, Qi S, Delure A, et al. Using autoregressive integrated moving
average (ARIMA) modelling to forecast symptom complexity in an ambu-
latory oncology clinic: hamessing predictive analytics and patient-
reported outcomes. Int J Environ Res Public Health 2021;18:8365.
Canadian Institute for Health Information. Discharge Abstract Database
metadata (DAD). Accessed January 13, 2022. Available at:
https://www.cihi.ca/en/discharge-abstract-database-metadata-dad
Canadian Institute for Health Information. National Ambulatory Care Reporting
System metadata (NACRS). Accessed January 13, 2022. Available at: https://
www.cihi.ca/en/national-ambulatory-care-reporting-system-metadata-nacrs
Charlson ME, Pompei P, Ales KL, et al. A new method of classifying
prognostic comorbidity in longitudinal studies: development and valida-
tion. J Chronic Dis 1987;40:373-383.

Alberta Health Services and Alberta Health. Official standard geographic
areas, Alberta, Canada. 2017. Accessed December 12, 2021. Available
at: https://open.alberta.ca/dataset/a14b50c9-94b2-4024-8ee5-
c13fb70abb4a/resource/70fd0f2c-5a7c-45a3-bdaa-e 1b4f4c5d9ad/down-
load/official-standard-geographic-area-document.pdf

Government of Alberta. Alberta wait times reporting: cancer services. Ac-
cessed August 16, 2022. Available at: http://waittimes.alberta.ca/Cancer-
Services.jsp?rhalD=All&loctnType=A&doSearch=Y#categoryTable

Deyo RA, Cherkin DC, Ciol MA. Adapting a clinical comorbidity index for use
with ICD-9-CM administrative databases. J Clin Epidemiol 1992;45:613-619.
Quan H, Sundararajan V, Halfon P, et al. Coding algorithms for defining
comorbidities in ICD-9-CM and ICD-10 administrative data. Med Care
2005;43:1130-1139.

Cuthbert CA, Watson L, Xu Y, et al. Patient-reported outcomes in Al-
berta: rationale, scope, and design of a database initiative. Curr Oncol
2019;26:€503-509.

Ritchey FJ. Chapter extensions to Chapter 13. In: The Statistical Imagina-
tion: Elementary Statistics for the Social Sciences (2nd edition). New York,
NY: McGraw-Hill; 2008: 1-48. Accessed January 13, 2022. Available at:
https://parameterd.files.wordpress.com/2013/09/ritchey2_we_ch13.pdf

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

51.

Watson et al

Frankfort-Nachmias C, Leon-Guerrero A. Social Statistics for a Diverse
Society. Pine Forge Press; 2006.

Sutradhar R, Rostami M, Barbera L. Patient-reported symptoms improve
performance of risk prediction models for emergency department visits
among patients with cancer: a population-wide study in Ontario using
administrative data. J Pain Symptom Manage 2019;58:745-755.

Sutradhar R, Barbera L. Comparing an artificial neural network to lo-
gistic regression for predicting ED visit risk among patients with can-
cer: a population-based cohort study. J Pain Symptom Manage 2020;
60:1-9.

Noel CW, Sutradhar R, Zhaos H, et al. Patient-reported symptom burden
as a predictor of emergency room use and unplanned hospitalization in
patients with head and neck cancer: a longitudinal population-based
study. J Clin Oncol 2021;39:675-684.

Siefert ML, Bonquist TM, Berry DL, et al. Symptom-related emergency
department visits and hospital admissions during ambulatory cancer
treatment. J Community Support Oncol 2015;13:188-194.

Snyder C, Brundage M, Rivera YM, et al. A PRO-cision medicine methods
toolkit to address the challenges of personalizing cancer care using
patient-reported outcomes. Med Care 2019;57(Suppl 5):51-7.

Basch E, Deal AM, Kris MG, et al. Symptom monitoring with patient-
reported outcomes during routine cancer treatment: a randomized con-
trolled trial. J Clin Oncol 2016;34:557-565.

Handley NR, Schuchter LM, Bekelman JE. Best practices for reducing un-
planned acute care for patients with cancer. J Oncol Pract 2018;14:306-313.

Galarraga JE, Mutter R, Pines JM. Costs associated with ambulatory care
sensitive conditions across hospital-based settings. Acad Emerg Med
2015;22:172-181.

Colligan EM, Ewald E, Keating NL, et al. Two innovative cancer care pro-
grams have potential to reduce utilization and spending. Med Care
2017,55:873-878.

Kripalani'S, Theobald CN, Anctil B, et al. Reducing hospital readmission rates:
current strategies and future directions. Annu Rev Med 2014;65:471-485.

Hjermstad MJ, Kolflaath J, Lakken AO, et al. Are emergency admissions
in palliative cancer care always necessary? Results from a descriptive
study. BMJ Open 2013;3:€002515.

Daly B, Michaelis LC, Sprandio JD, et al. From theory to practice: imple-
mentation of strategies to reduce acute care visits in patients with cancer.
Am Soc Clin Oncol Educ Book 2020;40:85-94.

Enright K, Grunfeld E, Yun L, etal. Population-based assessment of emer-
gency room visits and hospitalizations among women receiving adjuvant
chemotherapy for early breast cancer. J Oncol Pract 2015;11:126-132.

Cerni J, Rhee J, Hosseinzadeh H. End-of-life cancer care resource utilisa-
tion in rural versus urban settings: a systematic review. Int J Environ Res
Public Health 2020;17:4955.

Caffrey M. Understanding the challenges of rural cancer care. Am J
Manag Care 2020;26:SP254-255.

Watson L, Qi S, Delure A, et al. Virtual cancer care during the COVID-19
pandemic in Alberta: evidence from a mixed methods evaluation and
key learnings. JCO Oncol Pract 2021;17:€1354-1361.

Bubis LD, Davis L, Mahar A, etal. Symptom burden in the first year after cancer diag-
nosis: an analysis of patient-reported outcomes. J Clin Oncol 2018;36:1103-1111.

Mao JJ, Armstrong K, Bowman MA, et al. Symptom burden among can-
cer survivors: impact of age and comorbidity. J Am Board Fam Med
2007;20:434-443.

Reilly CM, Bruner DW, Mitchell SA, et al. A literature synthesis of symp-
tom prevalence and severity in persons receiving active cancer treatment.
Support Care Cancer 2013;21:1525-1550.

Cleeland CS. Symptom burden: multiple symptoms and their impact as pa-
tient-reported outcomes. J Natl Cancer Inst Monogr 2007;2007:16-21.

Mahar AL, Davis LE, Bubis LD, etal. Factors associated with receipt of
symptom screening in the year after cancer diagnosis in a universal health
care system: a retrospective cohort study. Curr Oncol 2019;26:8-16.

Barbera L, Lee F, Sutradhar R. Use of patient-reported outcomes in re-
gional cancer centres over time: a retrospective study. CMAJ Open
2019;7:E101-108.

Brenserud MM, lachina M, Green A, et al. Patient-reported outcomes
(PROs) in lung cancer: experiences from a nationwide feasibility study.
Lung Cancer 2019;128:67-73.

Hutchings A, Neuburger J, Grosse Frie K, et al. Factors associated with non-
response in routine use of patient reported outcome measures after elective
surgery in England. Health Qual Life Outcomes 2012;10:34.

180

© JNCCN—Journal of the National Comprehensive Cancer Network | Volume 21 lssue 2 | February 2023


https://www.cihi.ca/en/discharge-abstract-database-metadata-dad
https://www.cihi.ca/en/discharge-abstract-database-metadata-dad
http://www.jnccn.org

