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Abstract: Pain is a common symptom in stage IV non-small cell lung cancer (NSCLC). The objective
of the study was to examine the use of interventions and factors associated with interventions for
pain. A population-based cohort study in Ontario, Canada was conducted with patients diagnosed
with stage IV NSCLC from January 2007 to September 2018. An Edmonton Symptom Assessment
System (ESAS) score of ≥4 defined moderate-to-severe pain following diagnosis. The study cohort
included 13,159 patients, of which 68.5% reported at least one moderate-to-severe pain score. Most
patients were assessed by a palliative care team (85.4%), and the majority received radiation therapy
(73.2%). The use of nerve block was rare (0.8%). For patients ≥65 years of age who had drug coverage,
59.6% received an opiate prescription. Patients with moderate-to-severe pain were more likely to
receive palliative assessment or radiation therapy compared to patients with none or mild pain.
Patients aged ≥70 years and with a greater comorbidity burden were associated with less likelihood
to receive radiation therapy. Patients from rural/non-major urban residence and with a greater
comorbidity burden were also less likely to receive palliative care assessment. Factors associated
with interventions for pain are described to inform future symptom management in this population.
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1. Introduction

Lung cancer leads in cancer incidence and mortality worldwide [1]. Nearly half of
non-small cell lung cancer (NSCLC) presents as stage IV [2], which has historical estimates
of 15% of patients surviving 5 years from diagnosis [3]. In addition to poor prognosis,
lung cancer is associated with a high symptom burden. Pain is a common symptom that
significantly impacts a patient’s quality of life, with an overall weighted mean prevalence
of pain of 47% in all lung cancer patients [4]. In addition, a previous study in Ontario
described high rates of hospital admissions and emergency room visits in lung cancer
patients nearing end-of-life and pain as one of the most common chief complaints [5].
Therefore, symptom management is a priority in the management of lung cancer.
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Palliative care is commonly involved to help providing pain management strategies
in cancer patients. First-line treatment for cancer pain often includes analgesics, such as
opioids. If pain is related to bony metastasis, palliative radiotherapy may be considered.
For patients who do not experience relief with first-line treatments, patients may be referred
to interventional anesthesia for consideration of nerve blocks [6].

Patient-reported outcomes (PROs) describe the burden of symptoms from the patient’s
perspective. Routine documentation of PROs has been associated with early identification
of symptoms, improved quality of life and improved survival outcomes [7–10]. PROs are
also associated with decreased emergency department visits in patients with advanced
cancers [11]. The Edmonton Symptom Assessment System (ESAS) is a validated patient-
reported outcome tool that assesses severity on a scale from 0 to 10 of nine common cancer
symptoms. These symptoms include anxiety, depression, drowsiness, lack of appetite,
nausea, pain, shortness of breath, tiredness and impaired well-being. ESAS questionnaires
have been collected at outpatient clinic visits in Ontario, Canada since 2007 [12].

Overall symptom burden using ESAS in stage IV NSCLC in Ontario has been previ-
ously reported by our research group, which found moderate-to-severe symptoms were
prevalent and peaked at diagnosis while remaining high during the first year of follow-
up [13]. The aim of the current study was to examine the intervention use and factors
associated with interventions for pain (including palliative care assessment, radiation
therapy, nerve block and opiate prescriptions) in stage IV NSCLC. This will allow us to
identify populations that are less likely to receive pain treatment and target improvements
in the cancer system to address these gaps.

2. Materials and Methods
2.1. Study Design

Routinely collected data held at ICES (formally the Institute for Clinical Evaluative
Sciences) in Ontario, Canada were used to conduct this population-based cohort study.
The study was conducted according to approval by the Research Ethics Board at Sunny-
brook Health Sciences Centre (Toronto, ON, Canada).

2.2. Data Sources

Patients with NSCLC were identified using the Ontario Cancer Registry (OCR). ESAS
scores were obtained from the Cancer Care Ontario Symptom Management Reporting
Database that has systematically collected questionnaires from outpatient cancer clinic visits
at regional cancer centers beginning in 2007. Demographic data were retrieved from the
Ontario Registered Persons Database (RPDB) and the Canadian Census. Billing claims for
physician services were obtained from the Ontario Health Insurance Plan (OHIP) database.

The Cancer Activity Level Reporting (ALR) was used to capture information regarding
radiation treatments. Information from hospitalizations was retrieved from the Canadian
Institute for Health Information Discharge Abstract Database (DAD), while emergency
room visits were retrieved from the National Ambulatory Care Reporting System (NACRS).
Outpatient prescriptions dispensed to individuals aged ≥65 years are captured in the
Ontario Drug Benefit (ODB) database with an error rate of <1% [14], and this information
was used to identify prescription drug use. Further information regarding the data sources
and codes used in the study can be found in the Supplementary Materials.

2.3. Study Cohort

Our study cohort included patients diagnosed with stage IV NSCLC from January
2007 to September 2018 using the OCR. Exclusion criteria included age less than 18 years,
no ESAS scores were collected following diagnosis or if the patient had another cancer diag-
nosis 5 years prior to diagnosis or during follow-up. Patients were followed from the date of
diagnosis to date of last contact, death or end of the study timeframe (30 September 2019).
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2.4. Baseline Characteristics

Baseline characteristics were measured at the time of diagnosis, including age, sex,
rural residence, neighbourhood income quintile and comorbidity burden. Other factors
included the year of diagnosis and number of ESAS questionnaires. Systemic therapy was
defined as patients who had more than cycle of chemotherapy/immunotherapy. Death
was defined by any cause recorded in the RPDB and administrative datasets, such as DAD
and NACRS, during the follow-up period. The Rural Index of Ontario was used to measure
rural residence.

This index considers population size, population density and healthcare resources to
stratify data into the following categories: major urban (0–9), non-major urban (10–44) and
rural (45–100) [15]. Neighbourhood income quintiles were defined by the median income
of the neighbourhood of the patient’s postal code at the time of diagnosis based on Census
data. The Elixhauser Comorbidity Index was used to assess the medical comorbidities of
patients based on the use of healthcare services within 24 months prior to the lung cancer
diagnosis. The index is scored where a value ≥4 indicates a moderate-to-severe burden of
comorbidities [16,17].

2.5. Variables and Outcomes

Moderate-to-severe pain was defined by an ESAS score ≥4, which has been previously
validated to identify patients with significant symptoms [18]. Patients were considered
to have moderate-to-severe pain if they had at least one ESAS score ≥4 from the date
of diagnosis to the end of follow-up. Otherwise, they were considered to have none or
mild pain. The outcomes of interest were interventions for pain, including palliative care
assessment, radiation therapy, nerve block and opiate prescriptions in the study.

Palliative care was defined by evidence of an assessment from OHIP, DAD or NACRS.
Palliative care was further stratified by inpatient, outpatient and both categories. Radi-
ation therapy and nerve block were identified from ALR and OHIP, respectively. These
interventions were measured by a diagnostic code at any time from diagnosis to end of
follow-up. The use of opiates was evaluated in patients ≥65 years of age who had coverage
for prescription drugs through the ODB program. This included the dispensing of codeine,
fentanyl, hydromorphone, morphine, oxycodone and tramadol.

2.6. Statistical Analysis

Baseline characteristics were presented for continuous variables in medians/interquartile
ranges (IQR) and for categorical variables in counts/percentages. These characteristics were
further stratified by patients who reported moderate-to-severe and none or mild pain scores
and were then compared using standardized differences. A standardized difference >10%
was considered as a meaningful difference. We also calculated the proportion of patients
who underwent interventions, including palliative care assessment, radiation therapy,
nerve block and use of opiates, for patients with moderate-to-severe pain scores and
for patients with none or mild pain scores. Intervention use was also compared using
standardized differences.

Factors associated with the different intervention use among patients with moderate-
to-severe pain were explored using multivariable modified Poisson regression models
with robust error variance estimator for rates of the outcomes; the use of a Poisson model
is a good approximation to binomial distribution without the convergence issues that
are associated with negative binomial models. The relevant covariates controlled for in
the model included age, sex, rural residence, neighborhood income quintile, comorbidity
burden and year of diagnosis. These variables included in the model were determined a
priori based on clinical relevance. The results are reported as relative risks (RR) and 95%
confidence intervals. All analyses were conducted using SAS, version 9.4 (SAS Institute,
Cary, NC, USA).
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3. Results
3.1. Baseline Characteristics

In total, 13,159 patients diagnosed with stage IV NSCLC from January 2007 to Septem-
ber 2018 met our inclusion criteria (Figure 1). The median number of ESAS surveys
completed was 4 (IQR: 2–11), and the median follow-up was 9 months (IQR: 4–18). In the
cohort, 11,907 (90.5%) died in the study period.

Figure 1. Study cohort.

The baseline characteristics stratified by ESAS pain score are summarized in Table 1.
The reporting of at least one moderate-to-severe ESAS pain score was common (68.5%,
n = 9008). Patients with moderate-to-severe pain scores were more likely to be younger
(median age 67 vs. 70 years; standardized difference (SD) 30%) and completed ESAS ques-
tionnaires more frequently (six vs. two questionnaires; SD 60%). Patients with moderate-
to-severe pain also more commonly received systemic therapy after diagnosis (63.1% vs.
52.2%; SD 22%). Other baseline characteristics, including sex, rural residence, income
quintile and comorbidity burden, were not significantly different for patients who reported
moderate-to-severe pain scores as compared to patients who did not report moderate-to-
severe pain scores.

Table 1. Baseline characteristics for patients with and without moderate-to-severe pain ESAS scores.

Characteristics
None or Mild

Pain ESAS Score
(n = 4151)

Moderate-to-Severe
Pain ESAS Score

(n = 9008)

Standardized
Difference

Sex
Female 2038 (49.1%) 4388 (48.7%) 0.01
Male 2113 (50.9%) 4620 (51.3%) 0.01

Age 70 (63–78) 67 (59–74) 0.30

Residence
Major urban 2634 (63.5%) 5986 (66.5%) 0.06
Non-major urban 1156 (27.8%) 2362 (26.2%) 0.04
Rural 345 (8.3%) 629 (7.0%) 0.05

Neighborhood Income Quintile
Q1 849 (20.5%) 1968 (21.8%) 0.03
Q2 942 (22.7%) 2019 (22.4%) 0.01
Q3 829 (20.0%) 1744 (19.4%) 0.02
Q4 757 (18.2%) 1694 (18.8%) 0.01
Q5 (highest income) 759 (18.3%) 1558 (17.3%) 0.03
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Table 1. Cont.

Characteristics
None or Mild

Pain ESAS Score
(n = 4151)

Moderate-to-Severe
Pain ESAS Score

(n = 9008)

Standardized
Difference

Elixhauser Comorbidity Index
4 or more 3871 (93.3%) 8450 (93.8%) 0.02
Less than 4 280 (6.7%) 558 (6.2%) 0.02

Year of Diagnosis
2007 to 2012 1652 (39.8%) 3502 (38.9%) 0.02
2013 to 2018 2499 (60.2%) 5506 (61.1%) 0.02

Number of ESAS
questionnaires 2 (1–6) 6 (2–14) 0.60

Systemic Therapy 2165 (52.2%) 5686 (63.1%) 0.22

Death 3703 (89.2%) 8204 (91.1%) 0.06
Data are presented as n (%) or median (IQR). Standardized difference >10% considered to be a meaningful
difference.

The median time from diagnosis to first moderate-to-severe pain score was 50 (IQR:
25–134) days, and the median time from first moderate-to-severe pain score to death was
131 (IQR: 55–291) days. Death was not significantly different in patients with moderate-
to-severe pain scores compared to patients with none or mild pain (91.1% vs. 89.2%;
SD 6%).

3.2. Interventions for Pain

Interventions based on ESAS pain scores are summarized in Table 2. In summary,
94.3% of the entire cohort received interventions for pain, which included palliative care
assessment, radiation therapy and/or nerve block. Palliative care assessment (85.4%)
and radiation therapy (73.2%) were common. Few patients received nerve blocks (0.8%).
Patients with moderate-to-severe pain scores were significantly more likely to receive a
palliative assessment (88.1% vs. 79.6%; SD 23%) or radiation therapy (77.1% vs. 64.8%; SD
27%) as demonstrated in Figure 2. Nerve block was not significantly different between
patients with moderate-to-severe pain and those with none or mild pain scores (0.9% vs.
0.6%; SD 4%). Of patients who reported moderate-to-severe pain scores, 4.3% of patients
did not receive any intervention for pain.

Curr. Oncol. 2023, 30, 6 

Yes 9635 (73.2%) 2691 (64.8%) 6944 (77.1%) 0.27
No 3524 (26.8%) 1460 (35.2%) 2064 (22.9%) 

Nerve Block 
 Yes 106 (0.8%) 24 (0.6%) 82 (0.9%) 0.04
No 13,053 (99.2%) 4127 (99.4%) 8926 (99.1%) 

For patients ≥65 n = 2863 n = 5198 

0.02
Opiate Prescription 

Yes 4806 (59.6%) 1685 (58.9%) 3121 (60.0%) 
No 3255 (40.4%) 1178 (41.1%) 2077 (40.0%) 

Data are presented as n (%). Standardized difference >10% considered to be a meaningful difference. 
Standardized difference compared between none or mild pain ESAS score and moderate-to-severe 
pain ESAS score. 

Figure 2. Intervention use stratified by patient-reported pain score. Standardized difference (SD).

In an analysis of opioid use, which was restricted to 8061 patients ≥65 years of age 
who had prescription coverage through the ODB program, 59.6% received an opiate pre-
scription. There was no significant difference in opiate prescriptions in patients with mod-
erate-to-severe vs. none or mild pain scores (60.0% vs. 58.9%; SD 2%). 

For those patients who received palliative care assessment, further stratification re-
vealed that 2.4% received inpatient palliative care, 58.9% received outpatient palliative 
care, and 38.7% received both inpatient and outpatient palliative care. When characteriz-
ing by the type of palliative care that was received at the first setting, 17.6% of patients 
received inpatient first, while 82.4% received outpatient first. Palliative care stratified by
type for patients with moderate-to-severe pain vs. none or mild pain is also reported in
Table 2. 

3.3. Factors Associated with Interventions for Pain 
The results from the multivariable analysis to identify factors to receiving pain inter-

ventions are reported in Table 3. Compared to younger patients (age 18–59 years), older 
patients who reported moderate-to-severe pain were less likely to receive radiation ther-
apy (age 70–79 years: RR 0.90 (0.88–0.93), age ≥80 years: RR 0.86 (0.82–0.90)). Nerve block 
use was 1.78 (1.14–2.79) times higher among female compared to male patients reporting 
moderate-to-severe pain.  

Greater comorbidity burden was associated with less likelihood to receive palliative
care (RR 0.96 (0.93–1.0)) and radiation therapy (RR 0.90 (0.85–0.96)) in patients with mod-
erate-to-severe pain. In addition, patients with moderate-to-severe pain from a rural (RR 
0.86 (0.83–0.90)) or non-major urban (RR 0.95 (0.94–0.97)) residence were also less likely to 
receive palliative care. Overall, the association between neighborhood income quintile
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Figure 2. Intervention use stratified by patient-reported pain score. Standardized difference (SD).
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Table 2. Intervention use for patients with and without moderate-to-severe pain ESAS scores.

Interventions Total
Cohort

None or Mild
Pain ESAS

Score

Moderate-to-Severe
Pain ESAS Score

Standardized
Difference

Intervention for
Pain n = 13,159 n = 4151 n = 9008

Yes 12,410 (94.3%) 3785 (91.2%) 8625 (95.7%) 0.19
No 749 (5.7%) 366 (8.8%) 383 (4.3%)

Palliative Care

0.23
0.05
0.06
0.07

Assessment
Yes 11,239 (85.4%) 3303 (79.6%) 7936 (88.1%)

Inpatient 275 (2.4%) 101 (3.1%) 174 (2.2%)
Outpatient 6616 (58.9%) 2008 (60.8%) 4608 (58.1%)
Both 4348 (38.7%) 1194 (36.1%) 3154 (39.7%)

No 1920 (14.6%) 848 (20.4%) 1072 (11.9%)

Radiation
Therapy

Yes 9635 (73.2%) 2691 (64.8%) 6944 (77.1%) 0.27
No 3524 (26.8%) 1460 (35.2%) 2064 (22.9%)

Nerve Block
Yes 106 (0.8%) 24 (0.6%) 82 (0.9%) 0.04
No 13,053 (99.2%) 4127 (99.4%) 8926 (99.1%)

For patients ≥65 n = 2863 n = 5198

0.02
Opiate
Prescription

Yes 4806 (59.6%) 1685 (58.9%) 3121 (60.0%)
No 3255 (40.4%) 1178 (41.1%) 2077 (40.0%)

Data are presented as n (%). Standardized difference >10% considered to be a meaningful difference. Standardized
difference compared between none or mild pain ESAS score and moderate-to-severe pain ESAS score.

In an analysis of opioid use, which was restricted to 8061 patients ≥65 years of
age who had prescription coverage through the ODB program, 59.6% received an opiate
prescription. There was no significant difference in opiate prescriptions in patients with
moderate-to-severe vs. none or mild pain scores (60.0% vs. 58.9%; SD 2%).

For those patients who received palliative care assessment, further stratification re-
vealed that 2.4% received inpatient palliative care, 58.9% received outpatient palliative care,
and 38.7% received both inpatient and outpatient palliative care. When characterizing by
the type of palliative care that was received at the first setting, 17.6% of patients received
inpatient first, while 82.4% received outpatient first. Palliative care stratified by type for
patients with moderate-to-severe pain vs. none or mild pain is also reported in Table 2.

3.3. Factors Associated with Interventions for Pain

The results from the multivariable analysis to identify factors to receiving pain inter-
ventions are reported in Table 3. Compared to younger patients (age 18–59 years), older
patients who reported moderate-to-severe pain were less likely to receive radiation therapy
(age 70–79 years: RR 0.90 (0.88–0.93), age ≥80 years: RR 0.86 (0.82–0.90)). Nerve block
use was 1.78 (1.14–2.79) times higher among female compared to male patients reporting
moderate-to-severe pain.

Greater comorbidity burden was associated with less likelihood to receive pallia-
tive care (RR 0.96 (0.93–1.0)) and radiation therapy (RR 0.90 (0.85–0.96)) in patients with
moderate-to-severe pain. In addition, patients with moderate-to-severe pain from a rural
(RR 0.86 (0.83–0.90)) or non-major urban (RR 0.95 (0.94–0.97)) residence were also less likely
to receive palliative care. Overall, the association between neighborhood income quintile
and intervention use was not significant. The use of palliative assessment increased (RR
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1.003 (1.000–1.005)), while the use of radiation therapy decreased with year of diagnosis
(RR 0.970 (0.966–0.974)).

Table 3. Multivariable modified Poisson model for patients who reported moderate-to-severe pain
ESAS scores.

Characteristics Palliative
Assessment

Radiation
Therapy Nerve Block Use of Opiates

(65+)

Sex
Male 1.0 (reference) 1.0 (reference) 1.0 (reference) 1.0 (reference)

Female 1.006
(0.991–1.022)

0.991
(0.969–1.013)

1.782
(1.139–2.787)

1.014
(0.969–1.060)

Age (years)
18–59 1.0 (reference) 1.0 (reference) 1.0 (reference) 1.0 (reference)

60–69 0.997
(0.977–1.017)

0.976
(0.951–1.001)

1.009
(0.586–1.735) 1.0 (reference)

70–79 1.000
(0.98–1.021)

0.902
(0.875–0.929)

0.586
(0.309–1.111)

0.980
(0.932–1.032)

80 and older 1.001
(0.974–1.028)

0.861
(0.822–0.901)

1.005
(0.488–2.068)

0.989
(0.926–1.056)

Residence
Major urban 1.0 (reference) 1.0 (reference) 1.0 (reference) 1.0 (reference)
Non-major

urban
0.953

(0.935–0.97)
1.006

(0.981–1.032)
1.052

(0.657–1.686)
0.972

(0.922–1.024)

Rural 0.864
(0.828–0.902)

1.015
(0.972–1.061)

0.177
(0.025–1.273)

0.995
(0.91–1.088)

Neighborhood
Income Quintile

Q1 0.978
(0.955–1.001)

0.972
(0.937–1.007)

0.578
(0.292–1.144)

0.961
(0.895–1.031)

Q2 0.973
(0.950–0.997)

0.98
(0.946–1.015)

0.638
(0.334–1.221)

0.959
(0.895–1.029)

Q3 0.992
(0.968–1.016)

0.982
(0.947–1.018)

0.885
(0.475–1.649)

0.957
(0.891–1.028)

Q4 0.987
(0.963–1.011)

1.014
(0.980–1.050)

0.552
(0.271–1.125)

0.969
(0.901–1.042)

Q5 (highest) 1.0 (reference) 1.0 (reference) 1.0 (reference) 1.0 (reference)

Elixhauser
Cormorbidity
Index

Less than 4 1.0 (reference) 1.0 (reference) 1.0 (reference) 1.0 (reference)

4 or more 0.96
(0.926–0.996)

0.903
(0.853–0.957)

1.354
(0.595–3.083)

0.921
(0.844–1.006)

Year of
Diagnosis

2007 to 2018 1.003
(1.000–1.005)

0.970
(0.966–0.974)

0.977
(0.909–1.049)

0.998
(0.991–1.006)

Data are presented as RR (95% CI).

4. Discussion

In this population-based study based in Ontario, Canada, 68.5% of stage IV NSCLC
patients reported at least one moderate-to-severe ESAS pain score. Although the admin-
istrative data analyzed did not have sufficiently granular information on the etiology of
pain, our findings are consistent with previously reported findings [19–24]. A systematic
review and meta-analysis reported a prevalence of 66.4% of pain in advanced, metastatic
or terminal disease in all cancer types [19].

Bubis et al. reported on the symptom burden in the first year of cancer diagnosis with
a similar methodology in our healthcare system and found that 51% of respiratory cancers
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reported a pain ESAS score ≥4. The pain prevalence was higher than various other cancers
compared, including GI, breast, gynecologic, genitourinary and CNS [20].

When compared in the metastatic context, NSCLC reported a higher prevalence of
patients who reported moderate-to-severe ESAS pain scores compared with esophageal
and gastric cancers [21,22]. Similarly, a retrospective cohort study that investigated the
symptom burden in cancer patients in the last six months of life found that lung can-
cer had a higher risk of reporting severe pain (ESAS ≥ 7) when compared to colorectal,
brain/central nervous system, stomach and esophagus cancers [23]. The pain burden in
metastatic NSCLC was comparable to end-stage non-resected pancreatic cancer, which
had a proportion of 67.3% of patients who reported moderate-to-severe ESAS pain scores
in Ontario [24].

Our analysis showed that patients with moderate-to-severe pain were more likely
to have a younger median age. Previous studies have also shown that older lung cancer
patients were less likely to report pain, which was consistent with our results [25–27].
For example, Hirpara et al. found that patients over 80 years of age were significantly
less likely to report severe pain than those under 50 years of age in non-metastatic lung
cancer (RR 0.52 (0.42–0.65)) [28]. There are multiple possible factors that influence this
finding, including that older patients may be less likely to express pain or that healthcare
professionals are less likely to record this symptom in this age group [4]. Consistent with
prior publications, sex was not associated with pain severity [27,29].

Most patients in our cohort were managed with palliative care (85.4%). Quinn et al.
reported that the delivery of palliative care among cancer patients in their last year of life
was delivered in the following settings: 1.5% inpatient, 6.9% outpatient, 3.4% home-based,
4.9% case management and 83.3% multiple locations. A total of 15.3% of patients received
their first palliative care in setting of a hospital, which was similar to our reported inpatient
rate of 17.6% [30]. Early palliative care has been associated with a survival benefit among
patients with advanced lung cancer [31]. Temel et al. demonstrated, in a randomized
controlled trial, that early palliative care improved symptom management and survival in
metastatic NSCLC [32]. Early palliative care was also shown to have reduced acute hospital
use and healthcare costs during end of life in our healthcare system [33,34].

ESAS has the potential role to identify patients early for palliative care. A retrospective-
matched cohort study in Ontario found ESAS assessments were associated with a 6%
increase in palliative care services in cancer patients [35]. Clinicians can use ESAS symptom
assessments as a tool to trigger palliative care assessments. Goldie et al. conducted a
retrospective cohort study of patients who died of NSCLC in Ontario and demonstrated
that, although the number of patients receiving supportive care increased over the study
period (2009–2017), 56% of the cohort did not receive palliative care consultation before
death, and benchmarks for end-of-life quality indicators were not met [36].

Our study also demonstrated that patients with greater comorbidity or who were
not from a major urban residence with moderate-to-severe pain were less likely to receive
palliative care. There is variation of palliative care services across the province of Ontario.
This relationship was previously reported in a study by Tanuseputro et al. who found that
patients living in rural regions in Ontario were less likely to receive palliative care (OR
0.80 (0.78–0.83)) [37]. In a study by Conlon et al. that looked at access to palliative care
for cancer patients in rural Ontario, they also found that northern rural residents were
less likely to receive palliative care [38]. Factors that may influence this finding include
geography, workforce and access to cancer care resources. This supports the continued
importance of increasing resources to improve access to palliative care in rural locations.

Radiation therapy was a common therapeutic intervention for pain in our cohort (73.2%).
Our findings are consistent with the utilization rates of palliative radiation among patients with
metastatic NSCLC in the United States, which have been reported to be 50% or greater [39,40].
Older patients or patients with greater comorbidity who reported moderate-to-severe pain
were less likely to receive radiation therapy. In the literature, older patients were less likely to
receive radiation for curative treatment in other stages of lung cancer as well [41].
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The negative association between age and palliative radiation was also reported in
a previous study in Ontario amongst all cancers [42]. However, patients should not be
precluded from receiving radiotherapy based on age and comorbidities alone. Palliative
radiotherapy is a well-tolerated treatment for symptom control that can be beneficial even
for patients with poor performance status. In addition, there is growing evidence that the
use of radiation in oligometastatic disease is associated with increased overall survival [43].

Symptom management is important in the metastatic lung cancer population con-
sidering the high proportion of patients diagnosed at this stage and the associated poor
prognosis. In this study, 4.3% of patients who reported moderate-to-severe pain did not
receive any intervention for pain highlighting the unmet need in this population. With the
shift to virtual care since the COVID-19 pandemic, there is an opportunity to utilize patient-
reported outcomes to improve care for patients. This includes the virtual collection and
monitoring of ESAS scores. During the pandemic, virtual collection of ESAS though email-
ing a fillable PDF form was reported in a prospective study at Princess Margaret Hospital
in Toronto, Ontario [44]. Other possible methods to collect ESAS from home could include
phone assessments, web-based forms and virtual applications.

High symptom scores can be used to trigger automatic assessments of patients.
The Lurie Cancer Center Gynecologic Oncology outpatient clinic linked PRO assessments
to the electronic healthcare record. Patients completed computer adaptive tests to assess
symptoms, and clinicians were notified of elevated scores and triaged to social work, health
educators and dieticians depending on the concern [45]. A similar clinical workflow can be
implemented in cancer centers in Ontario, particularly where severe ESAS pain scores can
automatically trigger physician/nursing assessments and referrals to palliative care.

ESAS can also be used to triage patients for home-based palliative care following a
referral. Dhiliwal et al. completed a pilot of a triage coding system where high priority
(ESAS ≥ 7) were seen within 3 days, medium priority (ESAS 4–6) were seen within 10 days
and low priority (ESAS 0–3) were seen within 15 days [46]. This has the potential to identify
and intervene patients in the community earlier and, thus, prevent acute care services, such
as emergency room visits and hospital admissions, in this population for pain.

Our study has several strengths. First, we used data from a province-wide imple-
mentation of ESAS patient-reported outcomes to routine clinical care, allowing for a large
sample size. Second, in the setting of universal healthcare coverage, our study diminished
cofounders, such as direct financial barriers preventing patients receiving interventions
for pain. Limitations of our study are also recognized. First, a large proportion of patients
were excluded as ESAS scores were not collected. As described previously, patients who
did not complete any ESAS were more likely to be older, to have higher comorbidity and to
not receive any active cancer treatment [13].

Therefore, we may be underestimating the true pain burden in the population. Second,
our findings regarding nerve block were limited by the small sample size of patients who
underwent this intervention in our study cohort. Third, we were restricted by administra-
tive data. For example, we only had data available to describe opiate prescription in the
≥65 years age cohort.

As a result, we are unable to accurately characterize opioid prescription in younger
adults diagnosed with stage IV lung cancer. Additional variables that could have helped
better define the cohort (such as ethnicity or biomarkers) or describe other cancer inter-
ventions were not available. In addition, location descriptions of patient pain were not
available. Lastly, we analyzed the symptom burden using the ESAS score at one time point.
As a result, we did not follow pain across the course of disease progression and treatment.

5. Conclusions

A majority of patients with stage IV NSCLC reported moderate-to-severe pain (68.5%).
Most patients received palliative care assessment or radiation therapy, while nerve block
was rare. Patients from rural or non-major urban residences and patients with more
comorbidities were less likely to receive palliative care assessment, while patients with
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older age and more comorbidities were less likely to receive radiation therapy. The data
presented in this study help to identify gaps in our cancer care and suggest a continued
need for pathways to ensure equitable supports for patients with a high pain burden.

Supplementary Materials: The following supporting information can be downloaded at: https://
www.mdpi.com/article/10.3390/curroncol30030262/s1, Table S1: Database codes in Ontario health-
care databases.

Author Contributions: Conceptualization, V.S.T., M.C.T., M.Y., N.G.C. and A.V.L.; methodology,
V.S.T., M.C.T., M.Y., V.D., N.G.C. and A.V.L.; software, W.C.C. and V.D.; validation, V.S.T., M.C.T., M.Y.,
W.C.C., V.D. and A.V.L.; formal analysis, V.S.T., W.C.C., V.D. and H.T.; investigation, V.S.T., M.C.T.,
M.Y., W.C, V.D., H.T., A.P. and A.V.L.; resources, V.D., G.D., L.E.D., N.M., N.G.C. and A.V.L.; data
curation, W.C.C. and V.D.; writing—original draft preparation, V.S.T., M.C.T., M.Y., W.C.C., F.C.W.,
L.E.D., N.G.C., A.M., J.H. and A.L; writing—review and editing, All authors; visualization, V.S.T.,
M.C.T., M.Y., G.D., W.C.C., L.E.D., M.D., J.H., B.K., A.P., N.M. and A.M.; supervision, F.C.W., N.G.C.
and A.V.L.; project administration, W.C.C., V.D., N.G.C. and A.V.L.; funding acquisition, W.C.C., V.D.,
N.G.C. and A.V.L. All authors have read and agreed to the published version of the manuscript.

Funding: This study was supported by ICES, which is funded by an annual grant from the Ontario
Ministry of Health and Long-Term Care (MOHLTC). This research was also funded by an Ontario
Institute for Cancer Research Grant (#P.HSR.141).

Institutional Review Board Statement: The study was conducted in accordance with the Declaration
of Helsinki and approved by the Institutional Review Board of Sunnybrook Health Sciences Centre.

Informed Consent Statement: Patient consent was waived. ICES is a prescribed entity under
Section 45 of Ontario’s Personal Health Information Protection Act. Section 45 authorizes ICES
to collect personal health information, without consent, for the purpose of analysis or compiling
statistical information with respect to the management, evaluation or monitoring of the allocation
of resources to or planning for all or part of the health system. This project was conducted under
Section 45 and approved by ICES’ Privacy and Legal Office.

Data Availability Statement: The dataset from this study is held securely in coded form at ICES.
While legal data sharing agreements between ICES and data providers (e.g., healthcare organizations
and the government) prohibit ICES from making the dataset publicly available, access may be granted
to those who meet pre-specified criteria for confidential access, available at www.ices.on.ca/DAS
(accessed on 10 January 2023) (email: das@ices.on.ca). The full dataset creation plan and underlying
analytic code are available from the authors upon request, understanding that the computer programs
may rely upon coding templates or macros that are unique to ICES and are therefore either inaccessible
or may require modification.

Acknowledgments: This study was supported by ICES, which is funded by an annual grant from the
Ontario Ministry of Health and Long-Term Care (MOHLTC). Parts of this material are based on data
and information provided by Ontario Health (OH) and the Canadian Institute for Health Information
(CIHI). The opinions, results, views and conclusions reported in this paper are those of the authors
and do not necessarily reflect those of OH or CIHI. No endorsement by OH or CIHI is intended or
should be inferred.

Conflicts of Interest: M.D. reports consulting fees from Eisai, Boehringer Ingelheim, Roche and
Takeda, as well as consulting fees and research funding from Merck and AstraZeneca. J.H. reports
honoraria from Ipsen and Advanced Accelerator Applications. B.K. reports being on the scientific
advisory board for AstraZeneca. N.C. reports honoraria from AstraZeneca. A.L. reports honoraria
from AstraZeneca. All other authors have no disclosures.

References
1. Bray, F.; Ferlay, J.; Soerjomataram, I.; Siegel, R.L.; Torre, L.A.; Jemal, A. Global Cancer Statistics 2018: GLOBOCAN Estimates of

Incidence and Mortality Worldwide for 36 Cancers in 185 Countries. CA Cancer J. Clin. 2018, 68, 394–424. [CrossRef] [PubMed]
2. Canadian Cancer Statistics Advisory Committee. Canadian Cancer Statistics 2018; Canadian Cancer Statistics Advisory Committee:

Toronto, ON, Canada, 2018.
3. Mercadante, S.; Vitrano, V. Pain in Patients with Lung Cancer: Pathophysiology and Treatment. Lung Cancer 2010, 68, 10–15.

[CrossRef] [PubMed]

https://www.mdpi.com/article/10.3390/curroncol30030262/s1
https://www.mdpi.com/article/10.3390/curroncol30030262/s1
www.ices.on.ca/DAS
http://doi.org/10.3322/caac.21492
http://www.ncbi.nlm.nih.gov/pubmed/30207593
http://doi.org/10.1016/j.lungcan.2009.11.004
http://www.ncbi.nlm.nih.gov/pubmed/20007003


Curr. Oncol. 2023, 30 3471

4. Potter, J.; Higginson, I.J. Pain Experienced by Lung Cancer Patients: A Review of Prevalence, Causes and Pathophysiology. Lung
Cancer 2004, 43, 247–257. [CrossRef] [PubMed]

5. Barbera, L.; Paszat, L.; Qiu, F. End-of-Life Care in Lung Cancer Patients in Ontario: Aggressiveness of Care in the Population and
a Description of Hospital Admissions. J. Pain Symptom Manag. 2008, 35, 267–274. [CrossRef]

6. Sawhney, M.; Fletcher, G.G.; Rice, J.; Watt-Watson, J.; Rawn, T. Guidelines on Management of Pain in Cancer and/or Palliative Care;
Cancer Care Ontario: Toronto, ON, Canada, 2017.

7. Howell, D.; Molloy, S.; Wilkinson, K.; Green, E.; Orchard, K.; Wang, K.; Liberty, J. Patient-Reported Outcomes in Routine Cancer
Clinical Practice: A Scoping Review of Use, Impact on Health Outcomes, and Implementation Factors. Ann. Oncol. 2015, 26,
1846–1858. [CrossRef]

8. Kotronoulas, G.; Kearney, N.; Maguire, R.; Harrow, A.; Di Domenico, D.; Croy, S.; MacGillivray, S. What Is the Value of the
Routine Use of Patient-Reported Outcome Measures toward Improvement of Patient Outcomes, Processes of Care, and Health
Service Outcomes in Cancer Care? A Systematic Review of Controlled Trials. J. Clin. Oncol. 2014, 32, 1480–1501. [CrossRef]

9. Basch, E.; Deal, A.M.; Kris, M.G.; Scher, H.I.; Hudis, C.A.; Sabbatini, P.; Rogak, L.; Bennett, A.V.; Dueck, A.C.; Atkinson, T.M.; et al.
Symptom Monitoring with Patient-Reported Outcomes During Routine Cancer Treatment: A Randomized Controlled Trial.
J. Clin. Oncol. 2016, 34, 557–565. [CrossRef]

10. Barbera, L.; Sutradhar, R.; Seow, H.; Mittmann, N.; Howell, D.; Earle, C.C.; Li, Q.; Thiruchelvam, D. The Impact of Routine
Edmonton Symptom Assessment System (ESAS) Use on Overall Survival in Cancer Patients: Results of a Population-Based
Retrospective Matched Cohort Analysis. Cancer Med. 2020, 9, 7107–7115. [CrossRef]

11. Barbera, L.; Sutradhar, R.; Howell, D.; Sussman, J.; Seow, H.; Dudgeon, D.; Atzema, C.; Earle, C.; Husain, A.; Liu, Y.; et al. Does
Routine Symptom Screening with ESAS Decrease ED Visits in Breast Cancer Patients Undergoing Adjuvant Chemotherapy?
Support. Care Cancer 2015, 23, 3025–3032. [CrossRef]

12. Hui, D.; Bruera, E. The Edmonton Symptom Assessment System 25 Years Later: Past, Present and Future Developments. J. Pain
Symptom Manag. 2017, 53, 630–643. [CrossRef]

13. Tjong, M.C.; Doherty, M.; Tan, H.; Chan, W.C.; Zhao, H.; Hallet, J.; Darling, G.; Kidane, B.; Wright, F.C.; Mahar, A.; et al. Province-
Wide Analysis of Patient-Reported Outcomes for Stage IV Non-Small Cell Lung Cancer. Oncologist 2021, 26, e1800–e1811.
[CrossRef] [PubMed]

14. Levy, A.; O’Brien, B.; Sellors, C.; Grootendorst, F.; Willison, D. Coding Accuracy of Administrative Drug Claims in the Ontario
Drug Benefit Database. Can. J. Clin. Pharmacol. 2003, 10, 67–71. [PubMed]

15. Kralj, B. Measuring “Rurality” for Purposes of Health-Care Planning: An Empirical Measure for Ontario. Ont. Med. Rev. 2000,
67, 33–52.

16. Azzalini, L.; Chabot-Blanchet, M.; Southern, D.A.; Nozza, A.; Wilton, S.B.; Graham, M.M.; Gravel, G.M.; Bluteau, J.P.; Rouleau,
J.L.; Guertin, M.C.; et al. A Disease-Specific Comorbidity Index for Predicting Mortality in Patients Admitted to Hospital with a
Cardiac Condition. Can. Med. Assoc. J. 2019, 191, E299–E307. [CrossRef] [PubMed]

17. Jawitz, O.K.; Wang, Z.; Boffa, D.J.; Detterbeck, F.C.; Blasberg, J.D.; Kim, A.W. The Differential Impact of Preoperative Comorbidity
on Perioperative Outcomes Following Thoracoscopic and Open Lobectomies. Eur. J. Cardiothorac. Surg. 2017, 51, 169–174.
[CrossRef]

18. Selby, D.; Cascella, A.; Gardiner, K.; Do, R.; Moravan, V.; Myers, J.; Chow, E. A Single Set of Numerical Cutpoints to Define
Moderate and Severe Symptoms for the Edmonton Symptom Assessment System. J. Pain Symptom Manag. 2010, 39, 241–249.
[CrossRef]

19. van den Beuken-van Everdingen, M.H.J.; Hochstenbach, L.M.J.; Joosten, E.A.J.; Tjan-Heijnen, V.C.G.; Janssen, D.J.A. Update on
Prevalence of Pain in Patients with Cancer: Systematic Review and Meta-Analysis. J. Pain Symptom Manag. 2016, 51, 1070–1090.e9.
[CrossRef]

20. Bubis, L.D.; Davis, L.; Mahar, A.; Barbera, L.; Li, Q.; Moody, L.; Karanicolas, P.; Sutradhar, R.; Coburn, N.G. Symptom Burden in
the First Year After Cancer Diagnosis: An Analysis of Patient-Reported Outcomes. J. Clin. Oncol. 2018, 36, 1103–1111. [CrossRef]

21. Bubis, L.D.; Delibasic, V.; Davis, L.E.; Jeong, Y.; Chan, K.; Kosyachkova, E.; Mahar, A.; Karanicolas, P.; Coburn, N.G. Patient-
Reported Symptoms in Metastatic Gastric Cancer Patients in the Last 6 Months of Life. Support. Care Cancer 2020, 29, 515–524.
[CrossRef]

22. Merchant, S.J.; Kong, W.; Brundage, M.; Booth, C.M. Symptom Evolution in Patients with Esophageal and Gastric Cancer
Receiving Palliative Chemotherapy: A Population-Based Study. Ann. Surg. Oncol. 2020, 28, 79–87. [CrossRef]

23. Bubis, L.D.; Davis, L.E.; Canaj, H.; Gupta, V.; Jeong, Y.; Barbera, L.; Li, Q.; Moody, L.; Karanicolas, P.J.; Sutradhar, R.; et al.
Patient-Reported Symptom Severity Among 22,650 Cancer Outpatients in the Last Six Months of Life. J. Pain Symptom Manag.
2020, 59, 58–66.e4. [CrossRef]

24. Hammad, A.; Davis, L.E.; Mahar, A.L.; Bubis, L.D.; Zhao, H.; Earle, C.C.; Barbera, L.; Hallet, J.; Coburn, N.G. Symptom Trajectories
and Predictors of Severe Symptoms in Pancreatic Adenocarcinoma at the End-of-Life: A Population Based Analysis of 2538
Patients. HPB 2019, 21, 1744–1752. [CrossRef] [PubMed]

25. Kuo, C.W.; Chen, Y.M.; Chao, J.Y.; Tsai, C.M.; Perng, R.P. Non-Small Cell Lung Cancer in Very Young and Very Old Patients. Chest
2000, 117, 354–357. [CrossRef] [PubMed]

26. DeMaria, L.C.J.; Cohen, H.J. Characteristics of Lung Cancer in Elderly Patients. J. Gerontol. 1987, 42, 540–545. [CrossRef]

http://doi.org/10.1016/j.lungcan.2003.08.030
http://www.ncbi.nlm.nih.gov/pubmed/15165082
http://doi.org/10.1016/j.jpainsymman.2007.04.019
http://doi.org/10.1093/annonc/mdv181
http://doi.org/10.1200/JCO.2013.53.5948
http://doi.org/10.1200/JCO.2015.63.0830
http://doi.org/10.1002/cam4.3374
http://doi.org/10.1007/s00520-015-2671-3
http://doi.org/10.1016/j.jpainsymman.2016.10.370
http://doi.org/10.1002/onco.13890
http://www.ncbi.nlm.nih.gov/pubmed/34216415
http://www.ncbi.nlm.nih.gov/pubmed/12879144
http://doi.org/10.1503/cmaj.181186
http://www.ncbi.nlm.nih.gov/pubmed/30885968
http://doi.org/10.1093/ejcts/ezw239
http://doi.org/10.1016/j.jpainsymman.2009.06.010
http://doi.org/10.1016/j.jpainsymman.2015.12.340
http://doi.org/10.1200/JCO.2017.76.0876
http://doi.org/10.1007/s00520-020-05501-1
http://doi.org/10.1245/s10434-020-09289-6
http://doi.org/10.1016/j.jpainsymman.2019.08.016
http://doi.org/10.1016/j.hpb.2019.04.016
http://www.ncbi.nlm.nih.gov/pubmed/31300337
http://doi.org/10.1378/chest.117.2.354
http://www.ncbi.nlm.nih.gov/pubmed/10669674
http://doi.org/10.1093/geronj/42.5.540


Curr. Oncol. 2023, 30 3472

27. Morris, J.N.; Mor, V.; Goldberg, R.J.; Sherwood, S.; Greer, D.S.; Hiris, J. The Effect of Treatment Setting and Patient Characteristics
on Pain in Terminal Cancer Patients: A Report from the National Hospice Study. J. Chronic Dis. 1986, 39, 27–35. [CrossRef]

28. Hirpara, D.H.; Gupta, V.; Davis, L.E.; Zhao, H.; Hallet, J.; Mahar, A.L.; Sutradhar, R.; Doherty, M.; Louie, A.V.; Kidane, B.; et al.
Severe Symptoms Persist for Up to One Year after Diagnosis of Stage I-III Lung Cancer: An Analysis of Province-Wide Patient
Reported Outcomes. Lung Cancer 2020, 142, 80–89. [CrossRef]

29. Huhti, E.; Sutinen, S.; Relnila, A.; Poukkula, A.; Saloheimo, M. Lung Cancer in a Defined Geographical Area: History and
Histological Types. Thorax 1980, 35, 660–667. [CrossRef]

30. Quinn, K.L.; Wegier, P.; Stukel, T.A.; Huang, A.; Bell, C.M.; Tanuseputro, P. Comparison of Palliative Care Delivery in the Last
Year of Life Between Adults with Terminal Noncancer Illness or Cancer. JAMA Netw. Open 2021, 4, e210677. [CrossRef]

31. Sullivan, D.R.; Chan, B.; Lapidus, J.A.; Ganzini, L.; Hansen, L.; Carney, P.A.; Fromme, E.K.; Marino, M.; Golden, S.E.;
Vranas, K.C.; et al. Association of Early Palliative Care Use with Survival and Place of Death Among Patients With Advanced
Lung Cancer Receiving Care in the Veterans Health Administration. JAMA Oncol. 2019, 5, 1702–1709. [CrossRef]

32. Temel, J.S.; Greer, J.A.; Muzikansky, A.; Gallagher, E.R.; Admane, S.; Jackson, V.A.; Dahlin, C.M.; Blinderman, C.D.; Jacobsen, J.;
Pirl, W.F.; et al. Early Palliative Care for Patients with Metastatic Non–Small-Cell Lung Cancer. N. Engl. J. Med. 2010, 363, 733–742.
[CrossRef] [PubMed]

33. Qureshi, D.; Tanuseputro, P.; Perez, R.; Pond, G.R.; Seow, H.-Y. Early Initiation of Palliative Care Is Associated with Reduced
Late-Life Acute-Hospital Use: A Population-Based Retrospective Cohort Study. Palliat. Med. 2019, 33, 150–159. [CrossRef]

34. Seow, H.; Barbera, L.C.; McGrail, K.; Burge, F.; Guthrie, D.M.; Lawson, B.; Chan, K.K.W.; Peacock, S.J.; Sutradhar, R. Effect of
Early Palliative Care on End-of-Life Health Care Costs: A Population-Based, Propensity Score–Matched Cohort Study. JCO Oncol.
Pract. 2022, 18, e183–e192. [CrossRef] [PubMed]

35. Barbera, L.; Sutradhar, R.; Earle, C.C.; Howell, D.; Mittman, N.; Li, Q.; Thiruchelvam, D.; Seow, H. The Impact of Routine
Edmonton Symptom Assessment System Use on Receiving Palliative Care Services: Results of a Population-Based Retrospective-
Matched Cohort Analysis. BMJ Support. Palliat. Care 2020. [CrossRef] [PubMed]

36. Goldie, C.L.; Nguyen, P.; Robinson, A.G.; Goldie, C.E.; Kircher, C.E.; Hanna, T.P. Quality of End-of-Life Care for People with
Advanced Non-Small Cell Lung Cancer in Ontario: A Population-Based Study. Curr. Oncol. 2021, 28, 3297–3315. [CrossRef]
[PubMed]

37. Tanuseputro, P.; Budhwani, S.; Bai, Y.Q.; Wodchis, W.P. Palliative Care Delivery across Health Sectors: A Population-Level
Observational Study. Palliat. Med. 2017, 31, 247–257. [CrossRef]

38. Conlon, M.S.C.; Caswell, J.M.; Santi, S.A.; Ballantyne, B.; Meigs, M.L.; Knight, A.; Earle, C.C.; Hartman, M. Access to Palliative
Care for Cancer Patients Living in a Northern and Rural Environment in Ontario, Canada: The Effects of Geographic Region
and Rurality on End-of-Life Care in a Population-Based Decedent Cancer Cohort. Clin. Med. Insights. Oncol. 2019, 13,
1179554919829500. [CrossRef]

39. Chen, A.B.; Cronin, A.; Weeks, J.C.; Chrischilles, E.A.; Malin, J.; Hayman, J.A.; Schrag, D. Palliative Radiation Therapy Practice
in Patients with Metastatic Non-Small-Cell Lung Cancer: A Cancer Care Outcomes Research and Surveillance Consortium
(CanCORS) Study. J. Clin. Oncol. 2013, 31, 558–564. [CrossRef]

40. Hayman, J.A.; Abrahamse, P.H.; Lakhani, I.; Earle, C.C.; Katz, S.J. Use of Palliative Radiotherapy among Patients with Metastatic
Non-Small-Cell Lung Cancer. Int. J. Radiat. Oncol. Biol. Phys. 2007, 69, 1001–1007. [CrossRef]

41. Dohm, A.; Diaz, R.; Nanda, R.H. The Role of Radiation Therapy in the Older Patient. Curr. Oncol. Rep. 2021, 23, 11. [CrossRef]
[PubMed]

42. Huang, J.; Zhou, S.; Groome, P.; Tyldesley, S.; Zhang-Solomans, J.; Mackillop, W.J. Factors Affecting the Use of Palliative
Radiotherapy in Ontario. J. Clin. Oncol. 2001, 19, 137–144. [CrossRef]

43. Palma, D.A.; Olson, R.; Harrow, S.; Gaede, S.; Louie, A.V.; Haasbeek, C.; Mulroy, L.; Lock, M.; Rodrigues, G.B.; Yaremko, B.P.; et al.
Stereotactic Ablative Radiotherapy versus Standard of Care Palliative Treatment in Patients with Oligometastatic Cancers
(SABR-COMET): A Randomised, Phase 2, Open-Label Trial. Lancet 2019, 393, 2051–2058. [CrossRef] [PubMed]

44. Kazazian, K.; Bogach, J.; Johnston, W.; Ng, D.; Swallow, C.J. Challenges in Virtual Collection of Patient-Reported Data:
A Prospective Cohort Study Conducted in COVID-19 Era. Support. Care Cancer 2022, 30, 7535–7544. [CrossRef] [PubMed]

45. Wagner, L.I.; Schink, J.; Bass, M.; Patel, S.; Diaz, M.V.; Rothrock, N.; Pearman, T.; Gershon, R.; Penedo, F.J.; Rosen, S.; et al. Bringing
PROMIS to Practice: Brief and Precise Symptom Screening in Ambulatory Cancer Care. Cancer 2015, 121, 927–934. [CrossRef]

46. Dhiliwal, S.; Salins, N.; Deodhar, J.; Rao, R.; Muckaden, M.A. Pilot Testing of Triage Coding System in Home-Based Palliative
Care Using Edmonton Symptom Assessment Scale. Indian J. Palliat. Care 2016, 22, 19–24. [CrossRef] [PubMed]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.

http://doi.org/10.1016/0021-9681(86)90104-9
http://doi.org/10.1016/j.lungcan.2020.02.014
http://doi.org/10.1136/thx.35.9.660
http://doi.org/10.1001/jamanetworkopen.2021.0677
http://doi.org/10.1001/jamaoncol.2019.3105
http://doi.org/10.1056/NEJMoa1000678
http://www.ncbi.nlm.nih.gov/pubmed/20818875
http://doi.org/10.1177/0269216318815794
http://doi.org/10.1200/OP.21.00299
http://www.ncbi.nlm.nih.gov/pubmed/34388021
http://doi.org/10.1136/bmjspcare-2020-002220
http://www.ncbi.nlm.nih.gov/pubmed/32943469
http://doi.org/10.3390/curroncol28050286
http://www.ncbi.nlm.nih.gov/pubmed/34590598
http://doi.org/10.1177/0269216316653524
http://doi.org/10.1177/1179554919829500
http://doi.org/10.1200/JCO.2012.43.7954
http://doi.org/10.1016/j.ijrobp.2007.04.059
http://doi.org/10.1007/s11912-020-01000-y
http://www.ncbi.nlm.nih.gov/pubmed/33387104
http://doi.org/10.1200/JCO.2001.19.1.137
http://doi.org/10.1016/S0140-6736(18)32487-5
http://www.ncbi.nlm.nih.gov/pubmed/30982687
http://doi.org/10.1007/s00520-022-07191-3
http://www.ncbi.nlm.nih.gov/pubmed/35670865
http://doi.org/10.1002/cncr.29104
http://doi.org/10.4103/0973-1075.173943
http://www.ncbi.nlm.nih.gov/pubmed/26962276

	Introduction 
	Materials and Methods 
	Study Design 
	Data Sources 
	Study Cohort 
	Baseline Characteristics 
	Variables and Outcomes 
	Statistical Analysis 

	Results 
	Baseline Characteristics 
	Interventions for Pain 
	Factors Associated with Interventions for Pain 

	Discussion 
	Conclusions 
	References

