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Background
• Complex medical needs of cancer patients can result in impromptu
utilization of acute care services such as emergency departments and inpatient hospital care.
• Strategies to reduce cancer patients’ suffering while also reducing acute care
utilization are paramount to supporting quality improvement and resource
optimization.
“One of the greatest challenges in treating patients with cancer is
avoiding emergency department (ED) visits and hospitalizations.”
- Colligan et al (2017) Two innovative cancer care programs have potential to reduce utilization and
spending

Cancer Care Alberta
Provincial Cancer Care Organization
• 17 sites, including:
§ 2 tertiary sites (Calgary, Edmonton)
§ 4 regional
§ 11 community infusion clinics
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Can PROs predict acute care use?
• Previous studies have demonstrated that certain symptoms are
associated with increased use of acute care services – specifically
emergency department visits.
• This information can help inform clinicians which symptoms to watch for
on a PROs questionnaire.
• If clinicians can intervene and help patients appropriately
manage these symptoms, some emergency department visits
could potentially be avoided.
• One of the primary challenges associated with using PROs in clinical
practice is that clinic time is limited, and it can be difficult to
thoroughly review a questionnaire symptom-by-symptom in the
given time.

PROs in CCA: Validated Symptom Complexity Algorithm
• Unique PROs-derived algorithm considers the number, severity, and combination of
symptoms and concerns reported on a single PROs questionnaire.
• A score of high, moderate, or low symptom complexity is assigned for the
encounter.
• This creates an easy visual flag for clinicians to quickly identify complex patients
who may require additional time in the clinic, or referrals to support resources.

Watson et al. 2020; JNCCN 18(11).
doi:10.6004/jnccn.2020.7586

Purpose
• The purpose of this study was to utilize the symptom complexity algorithm to predict acute care
utilization among cancer patients, using a retrospective administrative dataset.
• But first…
• A quick look at the data revealed that around 50% of the sample had not completed the CPC
portion of the PROs questionnaire.
• To manage this large amount of missing data, we calculated symptom complexity scores using
the original algorithm as well as using ESAS-r scores only.
• Upon comparing the scores, we found that the algorithms matched almost perfect, with
negligible differences.
• We chose to use the modified algorithm using ESAS-r scores only, to minimize
any potential bias caused by the high percentage of missing CPC data.

Modified
algorithm

Sampling Strategy
Data Sources

Sample Size

• Alberta Cancer Registry (ACR)

• N = 29, 242 unique patients with at
least one valid PROs questionnaire
during the time frame.

• Electronic Medical Record (ARIA-MO)
• Discharge Abstract Database (DAD)
• National Ambulatory Case Reporting
System (NACRS)

Inclusion Criteria
• Any Alberta cancer patient, ≥18 years old
• At least one PROs questionnaire (ESAS-r
only or both ESAS-r and CPC)
• Timeframe: October 1, 2019 to April 1,
2020

• Total number of questionnaires
was 62,471
• 16,403 patients had only one
questionnaire; 5,429 had two.
• Maximum number of
questionnaires in the timeframe
= 26
• We looked at the first
questionnaire only (the only
questionnaire for most patients).

Included Variables
Predictors:
• Age

• Tumour group (breast, gastrointestinal,
genitourinary, gynecology, hematology,
lung, other)

• Sex

• Charlson Comorbidity Index (CCI)

• Rurality (metro, urban, rural)

• Chemotherapy treatment within 21
days prior to PROs questionnaire

• Symptom complexity score

• Cancer centre visited (tertiary, regional,
community)

• Radiation treatment within 14 days
prior to PROs questionnaire

Outcomes: Acute Care Utilization
Emergency Department (ED) visits
Hospital Admissions (HAs)

For both outcomes, the acute care utilization
(ED visit or HA) must have occurred within 7
days of the PROs questionnaire being
completed.

Analyses
• Descriptive statistics were run for the full sample, and were also cross-tabulated
by both acute care utilization outcomes.
• Bivariate and multivariable logistic regressions were run for both acute care
utilization outcomes.

•

Crude and adjusted odds ratios were calculated with 95% confidence
intervals, to assess the influence of all predictors on the outcomes.

•

Model fit assessed using Hosmer-Lemeshow goodness of fit.

Results: Emergency Department Visits
Compared to low complexity patients…
The odds of a moderate complexity patients having an ED visit were 1.83 times
higher.
The odds of a high complexity patient having an ED visit were 3.10 times higher.
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Centres (CCC vs. TCC 1)
TG (GI VS. BR)
TG (GYNE vs. BR)
TG (HEM vs. BR)
TG (LNG vs. BR)
TG (OTHER vs. BR)
CCI (≥1 vs. 0)
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Results: Emergency Department Visits (Continued)
Additionally…
Rural patients’ odds were 1.90 times higher than metro patients.
Gastrointestinal patients’ odds were 2.24 times higher than breast patients; other tumour groups were around
1.5 times higher.
Patients with more comorbidities had 1.82 times higher odds (vs. patients without comorbidities).
Patients who had recently had chemo had 1.60 times higher odds (vs. patients who did not have chemo
recently).
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Results: Hospital Admissions
Compared to low complexity patients…
The odds of a moderate complexity patients having an HA were 1.92 times higher.
The odds of a high complexity patient having an HA were 4.20 times higher.
Complexity Level (Moderate vs. Low)
Complexity Level (High vs. Low)
Rurality (Rural vs. Metro)
TG (GI VS. BR)
TG (GU vs. BR)
TG (GYNE vs. BR)
TG (HEM vs. BR)
TG (LNG vs. BR)
TG (OTHER vs. BR)
CCI (≥1 vs. 0)
RT 14 days (Yes vs. No)
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Results: Hospital Admissions (Continued)
Additionally…
Rural patients’ odds were 1.79 times higher than metro patients.
Gastrointestinal patients’ odds were 5.60 times higher than breast patients; all other tumour groups’ odds
were at least 3 times higher than breast patients.
Patients with more comorbidities had 1.87 times higher odds (vs. patients without comorbidities).
Patients who had recently had radiation had 1.55 times higher odds (vs. patients who did not have radiation
recently).
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Conclusions
• Higher levels of symptom complexity levels were significantly associated with greater likelihood of acute care
utilization, after controlling for confounders.
• Our unique approach used a symptom summary score rather than considering symptoms individually. Summary
scores help quickly identify which patients may be at high risk of having an unplanned acute care visit – this
aligns with the first common strategy for reducing unplanned visits.
• The utility of PROs: Routine PRO monitoring could prevent health system utilization, and improved QoL.
• ED crowding, long waits, and unpredictable environments often make unplanned acute care visits unpleasant and
distressing experiences.
• Impromptu HAs may cause delays in a cancer patient’s scheduled treatments and disrupt the continuum of care.
• Providing support through ambulatory cancer services is more cost-effective than through acute care services.
• Rural patients may have fewer options and resources available, necessitating more acute care visits to manage
symptoms.
• The cancer care services available in Alberta vary considerably throughout the province.
• While patients in metro/urban areas could visit an ambulatory oncology clinic to manage their concerns, rural
patients may need to rely on the ED instead,
• Improving access to cancer care services in rural areas remains an important but problematic issue.
• Recent advances in virtual care may present an opportunity.

Thank you for listening!
Questions/comments?
Linda.Watson@albertahealthservices.ca

