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Patient-reported outcome measures are tools or 
instruments used to capture patients’ health status 
from their perspective.1,2 These measures have been 

used for some time in research.3 Increasingly, they are being 
incorporated into routine clinical care.4,5 There is evidence 
that they improve symptom identification, symptom moni-
toring over time, communication and quality of life.6–9 
There is emerging evidence that their routine use may 
decrease emergency department visits and even improve 
survival.10–13

In 2007, Cancer Care Ontario implemented a province-
wide program to screen for common cancer symptoms using 
the Edmonton Symptom Assessment System (ESAS). Other 
jurisdictions have also ventured into this space. For example, 
there is a large program that gathers patient-reported out-
comes in the Netherlands for pediatrics.14 The Dartmouth– 
Hitchcock Medical Center has an institution-wide program as 
another example.15 In the United Kingdom the National 
Health Service routinely collects patient-reported outcomes 
for orthopedic patients and it is expanding this practice to 

other patient populations.16 The Swedish National Quality 
Registers have also started to collect patient-reported out-
comes.17 The program at Cancer Care Ontario, however, is 
one of the largest, most comprehensive patient-reported out-
come programs in existence.

The purpose of this project was to evaluate the rate of 
ESAS use over time among cancer patients seen at regional 
cancer centres. We also examined the factors associated with 
ESAS use and if these associations have changed over time. 
Cancer Care Ontario has made significant efforts to support 

Use of patient-reported outcomes in regional cancer centres 
over time: a retrospective study

Lisa Barbera MD, Faith Lee MSc, Rinku Sutradhar PhD

Competing interests: Lisa Barbera is the former provincial lead for 
patient-reported outcomes at Cancer Care Ontario.

This article has been peer reviewed.

Correspondence to: Lisa Barbera, 
lisa.barbera@albertahealthservices.ca

CMAJ Open 2019. DOI:10.9778/cmajo.20180074

Background: Since 2007, Cancer Care Ontario has been collecting data using the Edmonton Symptom Assessment System as a 
patient-reported outcome measure for use in routine care. The purpose of this project was to evaluate the factors associated with 
Edmonton Symptom Assessment System uptake among cancer patients seen at regional cancer centres and to examine if these 
associations have changed over time.

Methods: This was a retrospective cohort study among cancer patients eligible to complete Edmonton Symptom Assessment Sys-
tem assessments who were seen at regional cancer centres in Ontario between 2007 and 2015. We used linked administrative 
sources of health care data. Our primary outcome for each patient was defined as the rate of ESAS assessments, which was ana-
lyzed overall and on an annual basis.

Results: We identified 525 409 unique patients with at least 1 visit to a cancer centre during the study period. The percentage of 
patients with at least 1 Edmonton Symptom Assessment System assessment increased from 5% in 2007 to 67% in 2015. Analysis 
demonstrated that variation by region and by cancer type decreased over time: relative rates for region ranged from 0.31 to 13.3 in 
2007 whereas they ranged from 0.7 to 1.56 in 2015, and relative rates for cancer type ranged from 0.03 to 1.0 in 2007 whereas they 
ranged from 0.55 to 1.0 in 2015. In 2015 women and people living in poorer neighbourhoods had a lower Edmonton Symptom 
Assessment System uptake (relative rate 0.93 and 0.91, respectively).

Interpretation: Ontario has implemented a patient-reported outcome program across the province; over time, uptake has improved 
and variation by cancer type and region has decreased. Variation persists for other patient characteristics, which suggests that there 
are opportunities to improve equity in the program.
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the use of ESAS in clinics, but the change has been slow. This 
paper aims to provide a robust description of the changes in 
ESAS use over time and by region and to evaluate how other 
patient, tumour and system factors might be associated with 
ESAS uptake over time.

Methods

Study design and setting
We conducted a retrospective cohort study among ESAS-
eligible cancer patients in Ontario, Canada. The study used 
administrative sources of health care data linked via a unique 
encoded identifier. It was not possible to approach this ques-
tion by conducting a formal implementation evaluation. The 
implementation of the ESAS program is an ongoing effort at 
14 cancer centres that cumulatively reflects a myriad of local 
efforts. It would not be possible to catalogue these efforts over 
time or attribute changes in ESAS rates to any 1 particular 
endeavour. ESAS implementation went live in all centres in 
2007 for patients with lung cancer and patients attending pal-
liative care clinics. This was a central strategy direction from 
Cancer Care Ontario. Some centres were able to mobilize and 
act quickly but others struggled. By 2010 most regional cancer 
centres had expanded implementation to include all types of 
cancer. How this expansion occurred was left to local sites. 
Precise documentation of these changes is beyond the scope 
of this project and efforts to do this are unlikely to be success-
ful given staff changes over the past decade.

In Ontario, radiation treatment and a substantial propor-
tion of systemic therapy are provided in regional cancer cen-
tres. Some systemic therapy is provided at partner hospitals. 
Some patients with cancer (especially those treated only with 
surgery) are never seen at a cancer centre. The provincial 
patient-reported outcomes program that oversees ESAS 
implementation is active in all regional cancer centres. While 
implementation is also active at some partner hospitals it is not 
consistent, and these facilities are not included in this study.

Every 5 years Cancer Care Ontario publishes a provincial 
cancer plan that outlines strategic priorities for the organization. 
Although ESAS was introduced in 2007, the most recent cancer 
plan was the first one to specifically identify patient-reported 
outcomes, reflecting the increasing importance of patient-
reported outcomes within the organization. To facilitate the 
implementation of the collection of patient-reported outcomes, 
Cancer Care Ontario built and maintains a Web-based platform 
to administer patient-reported outcome measures in the clinic. 
All symptom reports are collected centrally in the Symptom 
Management Reporting Database. It also provides support to 
each centre for ongoing implementation, sustainability and 
quality improvement work via service agreements. In spite of the 
central mandate, each centre has implemented patient-reported 
outcomes in ways that suit the local context. Over time, cancer 
centres have been monitored for their performance on how 
many patients are screened each month.

ESAS is a 9-item instrument that asks patients to rate the 
intensity of their symptoms on a scale of 0–10.18 The 9 symp-
toms included are anxiety, depression, fatigue, drowsiness, 

pain, shortness of breath, nausea, appetite and well-being. It 
was originally developed for use with patients with cancer 
who were receiving palliative care but has since been validated 
in general oncology patients.19 Implementation of ESAS 
started in a limited group of patients, but by 2010 it had been 
rolled out more broadly.20–22 As of the time of writing, every 
cancer patient attending a regional cancer centre is encour-
aged to complete ESAS at a kiosk in the waiting room before 
being seen by their medical team. The output is intended to 
be used in the clinical encounter and to facilitate a discussion 
about symptoms and care.

Study population and observation window
ESAS-eligible cancer patients were adults (> 18 yr) who visited 
any of the regional cancer centres in Ontario between Apr. 1, 
2007, and Dec. 31, 2015. These patients were identified by the 
presence of records in the Activity Level Reporting database. 
Eligible visits were visits to any of the regional cancer centre 
programs (e.g., radiation program, systemic program) except 
preventive oncology or research, as ESAS may not be used at 
those types of visits. Exclusion criteria for our cohort were 
defined as having 1 or more of the following: invalid unique 
encoded identifier, missing date of birth, non-first cancer diag-
nosis, or death date before cohort entry. People with invalid 
visit program codes in the Activity Level Reporting database 
were also excluded. Subsequently, if people in our cohort had 
missing information on the covariates of interest, they were 
excluded as well. Patients were followed until Dec. 31, 2015, 
subsequent cancer diagnosis or date of death listed in the 
Registered Persons Database, whichever occurred first.

Outcome definition
Our primary outcome for each patient was defined as the rate 
of ESAS assessments, calculated overall and annually. Patients 
were assigned to annual cohorts provided they had a clinic 
visit record in the Activity Level Reporting database during 
that year. This is aligned with Cancer Care Ontario’s measure 
of symptom screening activity, which is also person based. 
This database contains records of visits and services occurring 
at each cancer centre. It is mandatory for each centre to 
report their volumes of clinical service to Cancer Care 
Ontario via this database. As such, in any given year, all 
patients being analyzed are unique. However, over multiple 
years (that is, over multiple annual cohorts), patients are not 
necessarily unique from year to year. People seen at a cancer 
centre in multiple years will be counted in each year that they 
have a visit. Within that year, even if they have multiple ESAS 
assessments completed, they are counted only once. In any 
given year, the rate was calculated as the number of ESAS 
assessments divided by the total follow-up time in that year. 
This measurement approach allows us to adequately evaluate 
changes in the screening rate over time. For descriptive pur-
poses, we also examined ESAS uptake as a binary outcome; if 
patients had not undertaken any ESAS assessment in that year 
they were classified as non-ESAS users, otherwise they were 
classified as ESAS users. Dates for ESAS assessments were 
determined from the ESAS database.
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Covariate definitions and data sources
Patient, tumour and system variables were chosen to adjust for 
possible confounders when evaluating ESAS rate. Age was 
retrieved from the Registered Persons Database, which con-
tains sociodemographic information for all Ontario Health 
Insurance Plan beneficiaries.23 The type of cancer diagnosis 
was determined from the Ontario Cancer Registry.24,25 Neigh-
bourhood income quintile at the start of each year was deter-
mined by linking postal codes and residential codes in the Reg-
istered Persons Database to census data.26 Region of residence 
was similarly determined. Cancer Care Ontario’s public 
reporting has long identified variation by region (www.csqi.
on.ca). Given that it would not be reasonable to place both 
local health integration network (LHIN) and cancer centre 
into the model and region can function as a surrogate for can-
cer centre, we elected to incorporate only region into the 
regression model. All Cancer Care Ontario reporting is by 
region. Charlson score27 was determined on the basis of 
records from the Canadian Institute for Health Information’s 
Discharge Abstract Database and Same Day Surgery Database. 
These data sets document diagnoses coded at hospital admis-
sions.28 The score was calculated with a 2-year look-back win-
dow. Comorbidity was also assessed using Aggregated Diagno-
sis Groups on the basis of a 2-year look-back period, founded 
on the Johns Hopkins Adjusted Clinical Group System.29 Each 
patient could be assigned anywhere from 0 to 32 Aggregated 
Diagnosis Groups. For this study, the Aggregated Diagnosis 
Groups was regrouped into 3 categories: ≥ 10, 6–10 and 0– 5.30 
Each patient’s mean resource intensity weight was measured 
using the resource utilization band on the basis of a 2-year 
look-back window. For the purpose of our analyses, the 
resource utilization band scores were analyzed similarly to the 
way they were analyzed in prior work.31 Patients were assigned 
to 1 of 6 resource utilization band categories, where 0 implied 
that the patient was a non-user and 5 was the highest level of 
resource use. Multiple variables for comorbidity and/or 
resource use were included in the model to adjust for possible 
confounding between illness level and the likelihood of having 
an ESAS assessement (e.g., sicker patients might be more 
likely to visit the cancer centre and therefore complete an 
ESAS assessment). This would facilitate a reasonable compari-
son among regions. A patient was identified as an immigrant if 
there was a “date of landing” record in Immigration, Refugees 
and Citizenship Canada’s Permanent Resident Database.32 
This data set provides demographic information for all legal 
immigrants to Canada including country of birth, citizenship, 
country of last permanent residence and date of immigration. 
We further identified immigrants as either recent (< 5 yr since 
immigration) or long-term (≥ 5 yr since immigration).

Statistical analysis
We analyzed the overall cohort, which consisted  of all unique 
patients accrued over the study period, and we subsequently 
analyzed each annual cohort of patients. The distributions of 
the baseline characteristics of the overall cohort and the distri-
butions of the baseline characteristics for each of the annual 
cohorts were assessed. Counts and proportions were used to 

describe the categorical variables; mean, median and inter-
quartile range (IQR) were used to describe the continuous 
variables. As preliminary work, histograms were developed for 
each year to illustrate the distribution of the number of ESAS 
assessments among those who had at least 1 ESAS assessment 
in that year. In addition, the proportion of patients who had at 
least 1 ESAS assessment in that year was overlaid on the his-
togram as a horizontal line.

Factors associated with the rate of ESAS uptake were first 
examined in our overall cohort. As the number of ESAS 
assessments along with follow-up time varies significantly 
across patients, a negative binomial regression model was 
implemented. The natural logarithm of the follow-up time 
was used as an offset term in the model. A generalized esti-
mating equations (GEE) approach with an exchangeable cor-
relation structure was imposed to account for possible correla-
tion that may have arisen because of the annual repeated 
measures on each patient.33 Characteristics included in the 
model were age, sex, income quintile, immigration status, 
region of residence, cancer type, Charlson group, Aggregated 
Diagnosis Group and resource utilization band group. Both 
univariable and multivariable regression models were imple-
mented. Collinearity between the variables was assessed using 
the variance inflation factor, where a cut-off of 5 or higher 
was used as an indication of collinearity.

Factors associated with the rate of ESAS uptake were also 
examined on an annual basis, to determine if the associations 
were changing over time. Because there were no repeated 
observations from the same patient within any given year, we 
used a negative binomial regression model (without a GEE 
approach) and conducted both univariable and multivariable 
analyses. All analyses were completed using SAS version 9.3 
and R statistical software version 3.2.3.

Ethics approval
The study was conducted in accordance with the strict privacy 
and confidentiality policies of ICES. It involved only second-
ary data analyses and was exempt from requiring approval 
from a research etchics board.

Results

We identified 525 409 unique patients with at least 1 visit to a 
cancer centre between 2007 and 2015. A total of 5908 patients 
were excluded because of missing covariate information (n = 
3235) or invalid visit type (n = 2673). The group with missing 
information constituted about 1% of the cohort across all lev-
els of covariates. This means that some characteristics had far 
less than 1% missing and thus could not be described because 
of reporting constraints associated with small sample sizes. 
Since there was no reason to suspect a pattern for the missing 
information and since this small percentage would not influ-
ence our final interpretations, we have not provided further 
descriptions of this group. Cohort characteristics are pre-
sented in Table 1.

Appendix 1 (available at www.cmajopen.ca/content/7/1/
E101/suppl/DC1) shows the uptake of ESAS in alternating 
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years from 2007 to 2015 (for simplicity, not every year is 
shown). The proportion of patients with at least 1 ESAS 
assessment increased from 5% in 2007 to 67% in 2015 (repre-
sented by the horizontal dotted line, right-sided y-axis). This 
appendix also demonstrates the distribution of the number of 
ESAS assessments among responders (left-sided y-axis). 
Patients most commonly had 1 or 2 assessments per year.

The negative binomial GEE model for examining factors 
associated with the rate of ESAS uptake, using the entire 
cohort (n = 525 409), indicated that the relative rates from 
both univariable and multivariable models were similar except 
for sex. The estimate from the univariable model showed that 
women had a 10% higher ESAS uptake rate than men. How-
ever, after multivariable adjustment, the rate of ESAS uptake 
was 5% lower among women than among men. With lung 
cancer as the reference cancer type, all other cancer types 
were associated with lower ESAS use. With region 7 as the 
reference level, all other regions were associated with higher 
ESAS use (Figure 1).

Appendix 2 (available at www.cmajopen.ca/content/7/1/
E101/suppl/DC1) describes the characteristics of the annual 
cohorts in 2007, 2011 and 2015 (for simplicity, not every year 
is shown). The distribution of characteristics was similar from 
year to year, with the exception of immigration status and 
Charlson score.

The forest plots shown in Figures 2 and 3 illustrate the 
results from the negative binomial multivariable regression 
model for the years 2007, 2011 and 2015. Figure 2 displays 
the forest plots for cancer type and comorbidity. In 2007, the 
relative rates of ESAS uptake by cancer type were much less 
than 1 across all cancer types, using lung cancer as a reference, 
with a relative rate as low as 0.031 for prostate cancer. By 

Table 1 (part 1 of 2): Cohort characteristics at 
baseline

Characteristic No. (%)*

Overall 525 409 (100)

Age

    Mean 64.37

    Median (IQR) 65 (56–75)

Sex

    Female 274 476 (52)

    Male 250 993 (48)

Income quintile

    1 93 866 (18)

    2 103 577 (20)

    3 103 228 (20)

    4 109 642 (21)

    5 (wealthiest) 115 096 (21)

Immigration status

    Long-term 37 114 (7)

    Recent 6104 (1)

    Nonimmigrant 482 191 (92)

Type of cancer

    Brain 8119 (2)

    Breast 111 543 (21)

    Colorectal 54 871 (10)

    Gynecologic 35 022 (7)

    Hematologic 52 609 (10)

    Head and neck 20 277 (4)

    Lung 50 541 (10)

    Other 67 268 (13)

    Other gastrointestinal 21 048 (4)

    Other genitourinary 24 552 (5)

    Prostate 79 559 (15)

Region

    Erie St. Clair 30 053 (6)

    South West 40 377 (8)

    Waterloo Wellington 24 625 (5)

    Hamilton Niagara Haldimand Brant 64 800 (12)

    Central West 21 872 (4)

    Mississauga Halton 36 791 (7)

    Toronto Central 44 241 (8)

    Central 59 952 (11)

    Central East 60 268 (11)

    South East 25 102 (5)

    Champlain 53 126 (10)

    North Simcoe Musksoka 21 124 (4)

    North East 30 542 (6)

    North West 12 536 (2)

Table 1 (part 2 of 2): Cohort characteristics at 
baseline

Characteristic No. (%)*

Charlson score

    0 462 189 (88)

    ≥ 1 63 220 (12)

ADG score

    1–5 188 057 (36)

    6–10 235 163 (45)

    ≥ 10 102 189 (19)

RUB score

    0 14 701 (3)

    1 6380 (1)

    2 27 597 (5)

    3 219 284 (42)

    4 135 096 (26)

    5 122 351 (23)

Note: ADG = Aggregated Diagnosis Group, IQR = interquartile range, 
RUB = resource utilization band.
*Unless indicated otherwise.



OPEN
Research

 CMAJ OPEN, 7(1) E105    

2015 this range had improved considerably, although prostate 
cancer still had the lowest relative rate.

Figure 3 displays the forest plots for the remaining charac-
teristics. Age had a consistent relative rate across the years. Sex 

did not have a significant effect in 2007 but it did in 2011 and 
2015. In 2007 there was no significant association between 
income quintile and ESAS uptake. In 2015, income quintiles 1 
and 2 (poorer) were associated with lower ESAS uptake than 

Variable

Age

Sex
  Female (v. male)

Income quintile (v. 5)
  1
  2
  3
  4

Immigrant status (v. resident)
  Long-term
  Recent

Charlson group (v. 0)
  +1

ADG (v. 1)
  2
  3

RUB (v. 5)
  0
  1
  2
  3
  4

Cancer type (v. lung)
  Brain
  Breast
  Colorectal
  Gynecologic
  Hematologic
  Head and neck
  Other
  Other gastrointestinal
  Other genitourinary
  Prostate

LHIN (v. 7)
  1
  2
  3
  4
  5
  6
  8
  9
  10
  11
  12
  13
  14

0 0.25 0.5 0.75 1 1.25 1.5 1.75 2 2.25 2.5 2.75 3

Univariable RR 
(95% CI)

0.99 (0.99–0.99)

1.10 (1.09–1.11)

0.94 (0.93–0.96)
0.99 (0.97–0.9998)
1.02 (1.003–1.03)
1.05 (1.04–1.06)

0.94 (0.92–0.95)
0.82 (0.78–0.86)

1.04 (1.03–1.05)

1.04 (1.03–1.05)
1.06 (1.05–1.07)

1.01 (0.98–1.05)
1.15 (1.09–1.21)
1.12 (1.09–1.15)
0.92 (0.91–0.93)
0.93 (0.92–0.94)

0.76 (0.73–0.79)
0.67 (0.65–0.68)
0.84 (0.82–0.85)
0.74 (0.72–0.75)
0.67 (0.66–0.69)
0.61 (0.60–0.63)
0.57 (0.56–0.58)
0.98 (0.95–1.00)
0.61 (0.59–0.62)
0.43 (0.42–0.44)

2.53 (2.47–2.59)
2.08 (2.03–2.12)
1.95 (1.90–2.01)
1.69 (1.66–1.73)
1.27 (1.24–1.31)
2.04 (1.99–2.09)
1.21 (1.09–1.15)
1.16 (1.13–1.19)
1.94 (1.89–1.99)
2.14 (2.09–2.19)
2.54 (2.48–2.61)
1.20 (1.16–1.23)
1.63 (1.58–1.68)

Multivariable RR 
(95% CI)

0.99 (0.99–0.99)

0.95 (0.94–0.96)

0.91 (0.91–0.93)
0.97 (0.95–0.98)
0.99 (0.97–1.00)
1.02 (1.002–1.03)

1.04 (1.02–1.06)
0.85 (0.81–0.90)

1.01 (1.002–1.025)

1.05 (1.04–1.06)
1.06 (1.05–1.08)

0.95 (0.92–0.99)
1.07 (1.01–1.12)
1.06 (1.04–1.09)
0.92 (0.91–0.93)
0.93 (0.92–0.94)

0.70 (0.68–0.73)
0.66 (0.65–0.68)
0.82 (0.80–0.83)
0.77 (0.76–0.79)
0.67 (0.66–0.69)
0.61 (0.59–0.62)
0.58 (0.56–0.59)
0.97 (0.94–0.99)
0.59 (0.57–0.61)
0.45 (0.44–0.45)

2.47 (2.41–2.53)
2.09 (2.04–2.13)
1.94 (1.89–2.00)
1.71 (1.67–1.74)
1.28 (1.24–1.32)
2.00 (1.95–2.04)
1.10 (1.07–1.12)
1.16 (1.13–1.19)
1.97 (1.92–2.02)
2.09 (2.04–2.14)
2.50 (2.43–2.56)
1.19 (1.16–1.23)
1.64 (1.59–1.69)

Relative rate

Univariable Multivariable

Figure 1: Negative binomical generalized estimating equations (GEE) output. Note: ADG = Aggregated Diagnosis Group, CI = confidence inter-
val, RUB = resource utilization band. The local health integration networks (LHINs) are as follows: LHIN 1 = Erie St. Clair, LHIN 2 = South West, 
LHIN 3 = Waterloo Wellington, LHIN 4 = Hamilton Niagara Haldimand Brant, LHIN 5 = Central West, LHIN 6 = Mississauga Halton, LHIN 7 = 
Toronto Central, LHIN 8 = Central, LHIN 9 = Central East, LHIN 10 = South East, LHIN 11 = Champlain, LHIN 12 = North Simcoe Muskoka, 
LHIN 13 = North East, LHIN 14 = North West.
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income quintile 5 (richer). ESAS uptake by long-term immi-
grants did not differ significantly from that by non-immigrants 
in 2007 but it was lower in the former group in 2011 and 2015. 
On the other hand, recent immigrants were found to have a 
34% fewer ESAS assessments than long-term immigrants in 
2007, but the number of assessments between these two groups 
did not differ significantly in 2011 and 2015. In terms of the 
relative rates of ESAS assessments by region, we observed that 
the largest variation was in 2007, where the relative rates 
ranged from 0.31 (95% confidence interval [CI] 0.26–0.38) to 
13.3 (95% CI 11.65–15.20). By 2015, the range had decreased, 
from 0.7 (95% CI 0.67–0.73) to 1.56 (95% CI 1.51–1.61).

Interpretation

We have shown that ESAS uptake in Ontario cancer centres 
has increased considerably over time. Our results clearly dem-
onstrate the effectiveness of the implementation of a patient-
reported outcome program on a large scale. The amount of 
variation seen in association with certain variables has 
improved. For example, there was much less variation by 
region and cancer type in 2015 than in earlier years. Patients 

with comorbid illnesses are more likely to be screened than 
those without comorbid illnesses, which mitigates concerns 
that patients with more complex needs are being missed. 
However, there is still variation in terms of other variables, 
raising the possibility of ongoing equity issues.

Cancer Care Ontario’s role as a provincial cancer agency is 
a key factor in the uptake of this program. Including patient-
reported outcomes in the provincial cancer plan makes this a 
clear strategic priority. Dedicated funding to local centres to 
support ongoing implementation and execution of the pro-
gram supports this priority. Cancer Care Ontario monitors 
several performance measures for each regional program, 
including the ESAS screening rate. This is evaluated with 
senior leadership on a quarterly basis.22,34 This performance 
management system may have contributed to decreasing varia-
tion across regions. Other ongoing quality improvement activ-
ities such as annual chart reviews to assess symptom manage-
ment and patient surveys of their experience with ESAS have 
probably also helped to sustain symptom screening activity.

The implementation has reached all tumour sites, having 
started primarily with lung cancer. Prostate cancer remains 
the cancer site screened least often. It has been reported by 

Characteristic

Brain (v. lung)

RR (95% CI)

Breast

Colorectal

Gynecologic

Hematologic

Head and neck

Other

Other gastrointestinal

Other genitourinary

Prostate

0.09 (0.07–0.11)

0.04 (0.04–0.05)

0.08 (0.07–0.09)

0.09 (0.08–0.10)

0.03 (0.03–0.04)

0.07 (0.06–0.08)

0.08 (0.07–0.09)

0.17 (0.14–0.21)

0.09 (0.07–0.10)

0.03 (0.03–0.04)

Prostate

Other genitourinary

Other gastrointestinal

Other

Head and neck

Hematologic

Gynecologic

Colorectal

Breast

Brain (v. lung)

0.0 0.5 1.0 1.5

Relative rate

C
an

ce
r 

ty
p

e

2007

RUB: 4

RUB: 3

RUB: 2

RUB: 1

RUB: 0 (v. 5)

ADG: 3

ADG: 2 (v. 1)

Charlson: 1+ (v. 0)

1 2 3

Relative rate

C
o

m
o

rb
id

it
y 

m
ea

su
re

2007 Characteristic

Charlson: 1+ (v. 0)

RR (95% CI)

ADG: 2 (v. 1)

ADG: 3

RUB: 0 (v. 5)

RUB: 1

RUB: 2

RUB: 3

RUB: 4

1.17 (1.07–1.28)

1.30 (1.20–1.42)

1.44 (1.29–1.61)

0.81 (0.57–1.16)

1.81 (1.14–2.86)

0.73 (0.56–0.96)

0.69 (0.62–0.76)

0.78 (0.72–0.85)

Characteristic

Brain (v. lung)

RR (95% CI)

Breast

Colorectal

Gynecologic

Hematologic

Head and neck

Other

Other gastrointestinal

Other genitourinary

Prostate

0.69 (0.64–0.74)

0.76 (0.73–0.79)

0.99 (0.95–1.03)

1.14 (1.09–1.19)

0.85 (0.82–0.88)

0.59 (0.56–0.62)

0.65 (0.62–0.67)

0.98 (0.93–1.04)

0.62 (0.59–0.65)

0.46 (0.44–0.47)

Prostate

Other genitourinary

Other gastrointestinal

Other

Head and neck

Hematologic

Gynecologic

Colorectal

Breast

Brain (v. lung)

0.0 0.5 1.0 1.5

Relative rate

C
an

ce
r 

ty
p

e

2011

RUB: 4
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Figure 2: Relative rates of Edmonton Symptom Assessment System (ESAS) uptake from multivariable regression model for cancer type and 
comorbidity. Note: ADG = Aggregated Diagnosis Group, CI = confidence interval, RUB = resource utilization band. 
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clinicians that the ESAS items are not always relevant to their 
patient population.35 In 2016, Cancer Care Ontario began 
province-wide implementation of the Expanded Prostate 
Cancer Index-Clinical Practice (EPIC-CP).36,37 This measure 
has urinary, bowel and sexual function domains that are 
highly relevant to prostate cancer patients.

The uptake of symptom screening by sex, income and 
immigration status has changed over time, in some cases 
improving and in others worsening. It may be that deprived 
individuals stand to benefit the most from standardized symp-
tom screening. For example, Basch and colleagues reported 
that those who were computer inexperienced benefited the 
most from the intervention.10 Equity issues will need to be a 
focus of ongoing quality improvement efforts locally and pro-
grammatic changes provincially.

Strengths of this paper are that we included patients attend-
ing regional cancer centres in the denominator, which ensured 
that they all were eligible to complete ESAS assessments. The 
data for this population are extensive and population based. The 

use of ESAS uptake rate as an outcome accommodates for the 
varying amounts of follow-up time for individual patients. The 
factors evaluated included patient, tumour and system factors.

Limitations
Our study has several limitations. More granular details beyond 
immigration status (such as fluency in English) were not avail-
able. Although we were able to observe how frequently ESAS 
assessments were completed, we were not able to draw conclu-
sions about how the data were actually used in care. The results 
may not be generalizable to other jurisdictions. The Activity 
Level Reporting data set has not been validated although 
reporting is mandatory. The Immigration, Refugees and Citi-
zenship Canada data set has also not been validated. An alterna-
tive approach to measuring the outcome might have been to 
use a visit-based indicator. However, given that all covariates 
were patient based, not visit based, this alternative outcome def-
inition is unlikely to have changed our conclusions. Further-
more, our measurement approach is more closely aligned with 
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Figure 3: Relative rates of Edmonton Symptom Assessment System (ESAS) uptake from multivariable regression model for age, sex, income 
quintile, immigration status and region (local health integration network; LHIN). Note: CI = confidence interval, Immi = Immigration, IQ = income 
quintile. The LHINs are as follows: LHIN 1 = Erie St. Clair, LHIN 2 = South West, LHIN 3 = Waterloo Wellington, LHIN 4 = Hamilton Niagara 
Haldimand Brant, LHIN 5 = Central West, LHIN 6 = Mississauga Halton, LHIN 7 = Toronto Central, LHIN 8 = Central, LHIN 9 = Central East, 
LHIN 10 = South East, LHIN 11 = Champlain, LHIN 12 = North Simcoe Muskoka, LHIN 13 = North East, LHIN 14 = North West.
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Cancer Care Ontario’s measurement approach, making our 
observations more directly applicable to the program.

Conclusion
Patient-reported outcomes are becoming a more common 
feature of routine clinical care. The cancer care system in 
Ontario has implemented symptom screening across the sys-
tem. It is hoped that cancer-specific measures, such as the 
prostate measure, will further improve clinician and patient 
engagement with the program. Opportunities remain to 
improve the uptake of ESAS overall and to decrease inequities 
in uptake among certain segments of the population.
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