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ABSTRACT

Background Health care spendingis known to be highly skewed, with a small subset of the population consuming a
disproportionate amount ofhealth care resources. Patients with cancer are high-cost users because ofhigh incremental
health care costs for treatment and the growing prevalence of cancer. The objectives of the present study included
characterizing cancer-patient trajectories by cost, and identifying the patient and health system characteristics
associated with high health system costs after cancer treatment.

Methods This retrospective cohort study identified Ontario adults newly diagnosed with cancer between 1 April
2009 and 30 September 2010. Costs of health care use before, during, and after cancer episodes were used to develop
trajectories of care. Descriptive analyses examined differences between the trajectories in terms of clinical and
health system characteristics, and alogistic regression approach identified predictors of being a high-cost user after
a cancer episode.

Results Ten trajectories were developed based on whether patients were high- or low-cost users before and after
their cancer episode. The most common trajectory represented patients who were low-costin the year before cancer,
survived treatment, and continued to be low-cost in the year after cancer (31.4%); stage 11 cancer of the male genital
system was the most common diagnosis within that trajectory. Regression analyses identified increases in age and
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in multimorbidity and low continuity of care as the strongest predictors of high-cost status after cancer.

Conclusions Findings highlight an opportunity to proactively identify patients who might transition to high-cost
status after cancer treatment and to remediate that transition.
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INTRODUCTION

Health care spending is known to be highly skewed, with
a small subset of the general population consuming a dis-
proportionate amount of health care resources!=. In recent
years, policymakers have increasingly sought additional
knowledge about the needs of patients who are found to
be high-cost users of the health care system, with the aim
of identifying opportunities to better manage the care for
those individuals. A growing emphasis has therefore been
placed on characterizing subgroups of high-cost patients
so as to better understand the complexity that drives their
resource use and to facilitate improvements in the organi-
zation, delivery, and quality of care for those patients®67,

The methods used to identify the sources of high
expenditures have taken broad approaches in which the
focus tends to be on all users of the health care system,
with costs categorized by provider type or setting®®. Ca-

nadian data along these lines have shown that cancer is
one of five diagnostic conditions with the largest hospital
care expenditures!?. The broad approaches do not assess
patient-level costs and belie the notion that costs are highly
concentrated within certain groups of patients. Patients
with cancer have high costs across the health care system
both because of high incremental costs for treatment!-15
and because of increasing prevalence'®. Ontario-based
research identified cancer treatment as one of the most
common causes for hospitalization among the highest-cost
health care users®!’.

The existing literature on cancer-related costs has
provided considerable insight into the amount of spending
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during cancer treatment and has been useful in con-
sidering the effects of alternative treatment modalities.
Additionally, the literature highlights opportunities for
better management of cancer treatment'2131518, However,
treatment for comorbid conditions that existed before and
continue to exist beyond a cancer episode might also affect
apatient’sinteraction with the health care system and thus
contribute to the cost of care, aside from costs related to
cancer treatment.

Understanding health care utilization by patients and
patterns of cost before and after cancer could offer import-
ant insights into how patient complexity affects cancer
treatment costs and outcomes. Exploring the effects of
comorbid conditions and the interactions of patients with
non-cancer-care providers would yield opportunities for all
providersin the circle of care to consider the implications of
acancer diagnosis and treatment on overall patient health
after treatment.

The aims of the present study were therefore to char-
acterize cancer patient trajectories using costas ameasure
of heath care utilization before cancer, during cancer
treatment (considering both survival and death), and
after cancer treatment; and to determine which patient
and health system characteristics are associated with high
health system costs after cancer treatment. Overall, our
purpose was to identify and characterize cancer patients
who become or remain high-cost users after their cancer
treatment and also to identify cancer and non-cancer
care-system factors that might affect post-cancer costs.

METHODS

Thisretrospective cohort study used administrative data to
identify, from the Ontario Cancer Registry, adults 18 years
of age and older who were newly diagnosed with cancer
between 1 April 2009 and 30 September 2010'%. At the Insti-
tute for Clinical Evaluative Sciences (icgs), patient records
from population-based health administrative databases
were linked using encoded identifiers for all residents of
Ontario. Databases held at ices were used to access clinical
and demographic data for the patients, as well as the costs
of their health system utilization. Approval to complete
this study was granted by the Sunnybrook Health Sciences
Centre Research Ethics Board.

In the study, costs were used to measure patient re-
source intensity and served as a proxy for patient complex-
ity20. Costs of health care resource use were quantified for
patients before, during, and after their cancer episode by
algorithms developed for patient-level costing using health
administrative data and implemented at 1ces?!'. Table 1
describes the databases used to assess health care costs.

Costsfor each encounter that generated an encounter-
specific payment [for example, prescriptions, fee-for-
service (Frs) physician visits] were measured as the fee
paid for the service. Costs for hospital encounters were
determined using the appropriate resource intensity
weight for that particular care setting and the weighted
cost derived based on Ontario spending. Costs for long-
term care were measured as a fixed per diem based on
prevailing government payment rates. Emergency de-
partment and oncologist physicians receive substantial
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alternative payments that are not visit-related, and the
algorithms also ascribed those payments, generally on an
average per-patient approach. Capitation payments were
calculated based on the payment rate and the particular
model of primary care for each patient’s physician in each
month of the study period. Team-based payments for
family health teams and physician pay-for-performance
bonuses were not ascribed to individual patients and thus
were not included in the analysis.

Patient-Level Factors

Patient and health system measures were both defined
based on earlier research in cancer costing!121422.23 'were
extracted from the administrative data to predict health
resource costs, and were applied to describe the character-
istics of patients with varying trajectories across the health
care system. Cancer site and stage were extracted from the
Ontario Cancer Registry. Patient age at the date of diagno-
sis, sex, postal code, and date of death were identified using
the Registered Persons Database, which includes records
for all Ontarians eligible for public health insurance. Pa-
tient postal codes were linked to the 2006 Canadian census
to identify the neighborhood income quintile.

To evaluate the role of non-cancer conditions, we
identified whether patients had been diagnosed with any
of 15 conditions previously used to study multimorbidity
in Ontario, including congestive heart failure, chronic
obstructive pulmonary disease, asthma, osteoarthritis
or other arthritis, rheumatoid arthritis, osteoporosis,
chronic coronary syndrome, acute myocardial infarction,
hypertension, cardiac arrhythmia, diabetes, dementia,
depression, stroke, or renal failure?*. The number of co-
morbid conditions for each patient was categorized as 0,
1, 2, 3, or 4 or more.

System-Level Factors

We measured a number of health system factors so as to
ascertain the relationship between health care delivery
and patient cost trajectories. We focused on physician
visits to capture involvement in the treatment of cancer
and non-cancer conditions in both the institutional and
the community care setting. All encounters with phy-
sicians regardless of the site of care were included. All
physician billings were ascertained from Ontario Health
Insurance Plan claims and were specified as cancer-related
or non-cancer-related using International Classification of
Diseases (9th revision) diagnostic codes 140-239. All visits
to medical or radiation oncologists were classified as can-
cer-related. Physician status as primary care or specialist
was determined using the 1ces Physician Database.

In Ontario, physicians are free to choose to remain
in a traditional Frs payment plan or to enrol in a primary
care practice model. Since 2006, Ontario has expanded the
types of models available, some of which include additional
team supportand resources such as social workers, chronic
disease specialists, and after-hours care®>26, We included
the practice model of each patient’s primary care physician,
categorized as Traditional FFS, Enrolment FFS, Capitation
Group, Capitation Team, and Other.

The Continuity of Care Index (coci) was used to mea-
sure the concentration of visits to multiple providers?”.
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TABLE |

Databases and cost components used in the calculation of health system costs before, during, and after cancer treatment

Database

Description

Cost component

Ontario Health Insurance Plan
(OHIP)

Contains claims paid by OHIP for services provided by all eligible health =
care providers, including physicians, groups, and laboratories. [

Outpatient physician visits
Laboratory services
m  Non-physician services

National Ambulatory Care Contains data from hospital- and community-based ambulatory care m  Emergency department visits
Reporting System services, including day surgery, outpatient clinics, and emergency m  Dialysis visits
departments. m  Oncology clinic visits

Discharge Abstract Database

Contains information on patient separations, notably: [

Inpatient hospitalizations

m  clinical data (diagnoses, procedures)
= administrative data (institution information, admission type,

length of stay, disposition)

m  resource consumption, defined using case-mix groups

and resource intensity weight

Client Agency Program Enrolment Registry of patients enrolled in a primary care model. Data elements [

Capitation costs

include program type (family health team, family health organization,
family health network, etc.) and patient enrolment status.

Ontario Drug Benefit
(ODB)

Contains claims for prescription drugs covered under the ODB program. =
Primarily includes drug claims for individuals 65 years of age and older,

Medication use

but also coverage under special ODB programs.

National Rehabilitation
Reporting System ]

Contains client data from adult inpatient rehabilitation facilities, such as =
administrative data (referral, admission, and discharge);

Rehabilitation admissions

m  health and functional characteristics;
m  activities and participation (activities of daily living,
communication level, social interaction); and

] intervention information.

Continuing Care
Reporting System

Contains information about residents receiving facility-based continuing =
care services. Range of services includes complex continuing care,

Complex continuing care
admissions and long-term

extended or chronic care, and residential care providing nursing care

services (that is, long-term care).

Home Care Database Captures information on all services provided or coordinated by m  Home care services
Ontario Community Care Access Centres, including client data, intake
and assessment information, admission and discharge, diagnosis and
procedures, and care delivery.

Ontario Mental Health Contains data on patients in adult designated inpatient mental health m  Mental health admissions

Reporting System

beds in acute and psychiatric facilities. Data elements include admission

and discharge information, diagnoses, service utilization or intervention

and procedures.

Assistive Devices Program

Contains data on Ontario residents with long-term disability receiving =

Assistive devices

personalized assisted devices to support basic needs, such as insulin
pumps and supplies, home oxygen, and respiratory and ventilator

equipment.

The cociranges from 0 to 1.0, with values close to 0 indicat-
ing complete dispersion among a large number of provid-
ers, and values close to 1.0 indicating that a single
provider handles most of the patient’s care. The coci seeks
to identify whether visits are concentrated with a single
provider or a small subset of providers, or whether visits
are distributed more evenly across multiple providers,
thereby indicating lower continuity of care?”28,

We also measured rurality, which was defined using
the Rurality Index for Ontario, in which a score greater than
40 was considered rural®®. Patients were categorized into
healthregions based on Ontario’s Local Health Integration
Network boundaries. These two measures were included to
account for regional differences in accessibility of cancer-
related and non-cancer-related care.

Analysis

Episodes of cancer care were created using the date of di-
agnosis as the index date. Patients diagnosed with cancer
before 1 October 2010 were followed from their diagnosis
until amaximum follow-up date of 31 March 2012. Episodes
of cancer care ended with the date of the last cancer visit
preceding a period of 3 months without a cancer-related
visit. Deaths during the study period and patients receiv-
ing ongoing treatment at 31 March 2012 were identified. If
a patient had a new record in the Ontario Cancer Registry
within 3 months of their last cancer-related visit, they
were grouped with patients who were considered to be
receiving ongoing cancer treatment. The identification of
incident cancer patients was restricted to 18 months before
the maximum follow-up date so that 1 full year of patient
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costs after cancer treatment could be captured, given the
assumption that cancer treatment was expected to last 6
months on average for most patients.

Patients were classified as high-cost if their 1-year
costs were in the top 10% of spending for all Ontario
residents in the relevant year of comparison. Patients
whose costs are in the top 10% account for approximately
80% of all health care spending in Ontario!®. The top 10%
thresholds used to classify patients as high-cost in each
fiscal year of the study were $3,041 (2007-2008), $3,620
(2008-2009), $3,764 (2009-2010), and $3,668 (2010-2011).
Notably, all patients had costs well above those levels
while receiving treatment for cancer, meaning that they
were considered high-cost users during their cancer treat-
ment. Trajectories of care were then created by classifying
patients as high- or low-costin the year before the cancer
episode, as survived or died during cancer treatment
or receiving ongoing treatment, and as either high- or
low-cost or died in the year after cancer treatment. The
result was 10 mutually exclusive trajectories. A descriptive
analysis of patient and health system measures was then
performed for the 10 trajectories (reported as percentages
and means with standard deviation).

Given that the primary goal of the study was to deter-
mine which patients are mostlikely to be high-cost users
after their cancer treatment, we aimed to identify patient
and health system characteristics that are associated
with high health system costs after cancer treatment.
Thus, for the regression analyses, the study popula-
tion was limited to patients who had completed their
cancer treatment and survived to the end of the study
period. Logistic regressions were conducted to predict
high-cost status after cancer treatment separately for
patients who had a high-cost or low-cost status before
cancer treatment.

Measures of interestincluded patient age, sex, cancer
type and stage, multimorbidity, rurality for the patient,
and socioeconomic status for the patient’s neighborhood
of residence. We also assessed the relationship between
modifiable health system measures and high-cost out-
comes to determine how interventions and care man-
agement changes might affect the likelihood of patients
being high-cost users after cancer treatment. Those
health system factors included the reimbursement and
practice model of the primary care physician, continuity
of care, and the intensity of primary and specialist care
for both cancer-related and non-cancer-related visits
during cancer treatment. Patient geography was also
included to determine if post-cancer costs varied with
geographic location.

Bivariate analyses for all measures included in
the regression were performed to ensure that spurious
findings were not reported because of high correlations
between independent variables (data not shown). Statis-
tically significant differences between the patients with
high- orlow-cost status after cancer treatment (stratified
by pre-cancer cost categories) were ascertained using
t-tests (means), Kruskal-Wallis tests (medians), or chi-
square tests (categorical variables) (data not shown).
Analyses were performed using the SAS software ap-
plication (version 9.4: SAS Institute, Cary, NC, U.S.A.).
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RESULTS

Cohort Characteristics

The patient cohortincluded 88,749 adults newly diagnosed
with cancer between 1 April 2009 and 30 September 2010.
Alarge proportion of patients in the cohort were between
the ages of 45 and 64 years (37.6%) and resided in urban
settings (86%). The average duration of cancer treatment
was 6.9 months, with the most common disease site be-
ing the digestive system (20.6%), followed by the male
genital system (14.6%), and the respiratory system (13.9%).
Nearly a quarter of all cancers were stage 11 at the time of
diagnosis (23.4%).

The most common trajectory, which represented al-
most one third of the patients (31.4%), was low-cost in the
year before cancer, survived treatment, and then contin-
ued to be low-cost in the year after cancer. The next most
common trajectory, which accounted for nearly 15% of the
cohort, included patients who were low-cost before cancer,
but high-cost in the year after cancer treatment ended.
About one third of cancer patients (35.6%) were high-cost
users before their cancer, with 18% dying during cancer
treatmentand 10% dying in the year after treatment. At the
end of the study observation period, 7% of cancer patients
were receiving ongoing treatment. Slightly more than 20%
of patients had a changing trajectory, in which they moved
either from low-cost to high-cost or from high-cost to low-
cost after cancer treatment.

Table 11 shows cancer characteristics across trajecto-
ries. Stage 11 cancer of the male genital system and breast
cancer (stage 1 or I1) were, respectively, the most com-
monly diagnosed cancers in the top two trajectories (both
low-cost before cancer). Stage 1v cancer of the respiratory
system was the most common diagnosis and stage for all
trajectories that ended with death (high-died, low-died,
high-survived-died, low-survived-died). Little variation
was observed in the average treatment duration, except
for the trajectories that involved ongoing treatment (low—
ongoing, high-ongoing).

Table 111 shows patient and health system factors for
all 10 trajectories. Comparisons of the 10 trajectories in-
dicated that patients in the low-survived-low group were
younger (58.5 + 13.2 years) than those who became high-
cost users. Mean age for the high—survived-high group
was 71.9 years. Low-cost patients were more likely to live
in higher-income neighborhoods. Multimorbidity varied
considerably; the highest proportion of patients with 4 or
more chronic conditions fell into high-cost trajectories:
high-high (39.6%), high—died (38.1%), and high—survived-
died (43.5%). Almost no variation was observed in terms of
rurality. An examination of regional variation across Local
Health Integration Networks found the same distribution
across all trajectories (data not shown).

Table 1v summarizes health system factors across
trajectories. Patients who died during or after cancer treat-
ment were more likely have primary care physicians who
were part of team-based capitation models (“family health
teams”) and less likely to have primary care physicians who
were capitated but not part of a team-based model. Other
differences were less remarkable and somewhat subject to
smaller numbers of patients within specific trajectories.
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TABLE Il Cancer characteristics for the top 10 trajectories

Mean duration
of cancer treatment

Care trajectory?®

Five most common cancer sites [% (stage)]

(months)
Low-Survived-Low 196.4+146.9 10.2 9.0 7.3 5.1 3.5
Male genital system Breast Breast Female genital Digestive system
(1 ) (1) system (1)
U]
Low-Survived—High 198.7+153.5 16.9 7.4 7.1 5.2 5.1
Male genital system Breast Breast Digestive system  Digestive system
(1) (1) (1) (1) (1)
Low-Ongoing 541.3£143.8 11.0 8.9 7.8 7.0 5.3
Breast Digestive system  Digestive system Breast Breast
(1 (v) (1 (1 0
Low-Died 183.3+172.8 23.0 14.0 6.9 4.0 2.5
Respiratory system Digestive system Respiratory system Digestive system  Digestive system
(V) (v) (1 (1 (1)
Low-Survived-Died 189.5+164.0 15.9 11.1 6.3 5.2 3.2
Respiratory system Digestive system Respiratory system Digestive system  Digestive system
(V) (v) (1 (1 (1
High—Survived—Low 174.8+143.6 12.3 4.9 4.7 4.7 4.6
Male genital system Digestive system  Digestive system Respiratory system Breast
(I (1) (1) (1) M
High—Survived—High 164.0+£139.4 11.7 6.1 5.4 5.2 5.1
Male genital system Digestive system  Digestive system Breast Respiratory system
(1 (1 U] (1 U]
High—Ongoing 551.7+144.4 6.2 6.0 5.6 5.0 4.8
Digestive system  Digestive system Respiratory system Respiratory system Digestive system
(1 (v) (1 (v) (1)
High—Died 138.1+151.0 17.9 8.5 8.1 3.5 29
Respiratory system Digestive system Respiratory system Digestive system  Digestive system
(V) (v) an: (1 (1
High—Survived-Died 142.0+145.5 12.1 6.7 6.1 4.1 3.7

Respiratory system Respiratory system Digestive system

(V)

(1) (V) (1)

Digestive system

Digestive system

()]

@ Pre-cancer cost, outcome during cancer episode, post-cancer cost.

The mean number of physician visits was higher across
all categories of visits—cancer-related or non-cancer-
related, family physician or specialist—in trajectories that
ended in death, but particularly in trajectories in which
death occurred during the cancer episode (7.9 and 9.7
non-cancer specialist visits per month for the low-died
and high-died groupsrespectively). Trajectories with high
costs after a cancer episode had only slightly higher mean
numbers of physician visits (primary care, specialist,
non-cancer-related, cancer-related). The cocr varied little
across the trajectories.

Table v outlines total health system costs—before,
during, and after a cancer episode—across all trajectories.
Patients who died incurred the highest total cost through-
out their entire trajectory. In particular, patients whose
care was highly resource-intensive but who died during
the cancer episode had the highest total health system
costs, largely comprising costs incurred during treatment
(mean cost: $264,152).

Subgroup Predictive Models
Table vi shows findings from the stratified logistic regres-
sions predicting high-cost status after cancer for patients
who survive. For brevity, only the results of the multivariate
analyses are shown; however, the bivariate analyses of all
variables that were significantin the multivariate analyses
showed the same direction and significance (5% level).
An examination of the predictors of high-cost status
after cancer yielded similar results from both logistic
models. When modelling the odds of high-cost status after
treatment for patients who were low-cost users before can-
cer, the presence of a greater number of pre-cancer chronic
conditions was significantly associated with a transition to
high-cost status after cancer treatment. Among individuals
who were low-cost users before cancer, 1 additional disease
increased the odds of high-cost status after cancer treat-
mentby20% [odds ratio (0Rr): 1.21;95% confidence interval
(c1): 1.13 to 1.28], and compared with the presence of no
comorbid conditions, the presence of 4 or more conditions
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TABLE V  Total health system costs across trajectories

COST TRAJECTORIES FOR CANCER PATIENTS, Wodchis et al.

Care trajectory?

Mean costs (CA$)

Pre-cancer During cancer After cancer
Low-Survived-Low 1,292+881 54,385+123,005 1,441£937
Low-Survived-High 1,699+989 70,010£136,936 15,352+21,372

High-Survived—-High
High-Died
Low-Died
High-Survived-Low
High-Survived-Died
Low—-Ongoing
Low-Survived-Died

High—Ongoing

14,916+21,114 107,664+188,141 21,401+£30,392

16,521+22,514 264,152+294,699

1,733+1,010 211,945+247,883

9,632+10,771 80,321+160,309 2,011+1,000

20,496+27,830 185,203+229,628 163,763+286,863
1,388+943 44,238+33,946
1,754+1,015 138,423+207,870 151,596+331,536

11,489+13,949 48,728+37,938

@ Pre-cancer cost, outcome during cancer episode, post-cancer cost.

was associated with an odds of high-cost status after can-
cer that was higher by a factor of 2.5 (95% cr1: 2.26 to 2.76).
Although the presence of 1 condition (compared with none
ofthe conditions considered in the study) did not affect the
odds of high-cost status after cancer for individuals who
incurred high costs before a cancer diagnosis, 4 or more
conditions increased the odds of remaining high-costbya
factor of more than 4 (or: 4.13; 95% cr1: 3.56 to 4.79).

Although the primary care model had no significantas-
sociation with high-cost status after cancer, high continuity
of care was associated with alikelihood of being high-cost
after cancer that was nearly 10% lower for both groups (or
for low pre-cancer costs: 0.91; 95% cr: 0.86 to 0.95; or for
high pre-cancer costs: 0.89; 95% c1: 0.82 to 0.96). Although
the number of cancer-related visits was associated with
smalland mixed effects on thelikelihood of being high-cost
after cancer, the number of non-cancer-related primary
care visits was associated with a slightly increased likeli-
hood of high-cost status after cancer for both baseline cost
groups (or for low pre-cancer costs: 1.06; 95% c1: 1.04 to
1.08; or for high pre-cancer costs: 1.08; 95% c1: 1.06 to 1.11).

Other notable relationships included a higher odds
of high-cost status after cancer treatment for individuals
in the lowest income quintile (compared with the highest
quintile), for men, for older individuals, and for patients
diagnosed with a higher stage of cancer. Among patients
who hadlow health care costs before cancer, the likelihood
of becoming a high-cost user after cancer was higher for
those with brain and myeloma cancer sites than for those
with breast cancer. For both high- and low-cost patients
before cancer, those with endocrine, female genital, respi-
ratory, and skin cancers were all less likely to be high-cost
after cancer than were those with breast cancer. Cancer
stage was associated with high post-cancer costs (or for
stage 11: 1.18; oR for stage 111: 1.74; OR for stage 1v: 2.73). Ru-
rality was nonsignificant in the models, and we observed
few differences in the likelihood of high-cost status after
cancer treatment by Local Health Integration Network
(data not shown).

DISCUSSION

Findings from the present study, particularly the descrip-
tive analysis of the 10 trajectories, highlight the marked
difference between patients who died during or after their
treatment, patients who exited their cancer episode as
high-cost users of the system, and patients who returned
to beinglow-cost users after cancer. The predictive models
confirmed the observations in the descriptive analysis,
whereby advanced age, multiple comorbidities, advanced
cancer stage, and low continuity of care were all strong
predictors of high-cost status after cancer treatment,
regardless of whether the patient was a high- or low-cost
user before cancer. Of particular note, the ors associated
with multimorbidity were among the strongest predictors
of post-cancer costs, and the highest levels of comorbidity
were at least equivalent to comparing an 85-year-old with
a 45-year-old cancer patient. Cancer site seems to have a
larger effectin predicting the transition to high resource in-
tensity for patients who were low-cost users before cancer,
illustrating the ability of cancer to complicate the health
of an individual, creating a need for increased physician
visits and health care resource use even after treatment
completion and survival. And although cancer stage was
associated with high post-cancer costs, the association was
smaller than it was for multimorbidity.

Our study is the first to examine costs for cancer
patients based on stages in the cancer continuum of care
(from before to after cancer) so as to assess the importance
of patient complexity from conditions other than cancer.
Partitioning the cohort into trajectories of care based on
costs before, during, and after their cancer episode allowed
forabroad consideration of resource intensity. That analy-
sis provides a novel approach that enhances our under-
standing of care trajectories beyond the traditional method
of evaluating patterns of hospital visits to define models of
care (for example, visits to the emergency department)3°,

Previous studies have shown the benefit of high
continuity of care in reducing the number of emergency
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COST TRAJECTORIES FOR CANCER PATIENTS, Wodchis et al.

TABLE VI  Logistic regression model predicting high costs after cancer treatment

Predictor? Reference Population having ...
group
Low costs before cancer High costs before cancer
Adjusted 95% Cl Adjusted 95% Cl
OR estimate OR estimate
Age 45-64 Years
18—44 Years 0.98 0.90 to 1.07 0.77¢ 0.65 t0 0.92
65-74 Years 1.75P 1.66 to 1.85 1.77° 1.61 to 1.95
75-84 Years 2.43b 2.27 10 2.61 2210 1.99 to 2.45
85+ Years 2.49P 2.17 10 2.86 2.79b 2.38103.28
Sex Men
Women 0.91¢ 0.85 to 0.97 1.02 0.93 to 1.12
Neighbourhood income quintile 5 (highest)
1 (lowest) 1175 1.08 to 1.25 1.34b 1.19 to 1.50
2 1.07 1.00 to 1.15 1.20¢ 1.07 to 1.35
3 1.03 0.96 to 1.10 1.154 1.03 to 1.29
4 1.00 0.94 to 1.07 1.03 0.92to 1.16
Cancer site Breast
Bones and joints 0.59 0.33 to 1.05 0.43 0.18 to 1.04
Brain and other nervous system 1.75bP 1.32 t0 2.32 0.91 0.63 to 1.32
Digestive system 0.98 0.90 to 1.07 0.79¢ 0.69 to 0.92
Endocrine system 0.71° 0.62 to 0.80 0.59" 0.48 t0 0.73
Eye and orbit 0.634 0.42 to 0.96 0.72 0.40 to 1.31
Female genital system 0.77b 0.69 to 0.85 0.64" 0.54 t0 0.77
Leukemia 1.12 0.94 to 1.34 0.80 0.61 to 1.06
Lymphoma 1.06 0.93 to 1.20 0.87 0.70 to 1.06
Male genital system 1.01 0.91 to 1.12 0.77¢ 0.65 to 0.92
Miscellaneous malignancy 1.00 0.79 to 1.27 0.65¢ 0.47 t0 0.91
Myeloma 2.91b 2.07 to 4.09 1.30 0.86 to 1.97
Oral cavity and pharynx 0.58P 0.49 to 0.68 0.68¢ 0.52 to 0.89
Respiratory system 0.884 0.78 to 0.99 0.72b 0.61 to 0.84
Skin® 0.45P 0.39 to 0.51 0.58P 0.47 t0 0.71
Soft tissue, including heart 0.81 0.61 to 1.07 0.72 0.48 to 1.09
Urinary system 1.11 0.99 to 1.26 0.86 0.72 to 1.03
Cancer stage |
0 0.94 0.52 to 1.68 0.72 0.36 to 1.43
Il 1.18> 1.10to 1.27 1.19¢ 1.06 to 1.33
Il 1.74b 1.60 to 1.88 1.36° 1.19 to 1.56
v 2.73b 2.44 10 3.05 1.40b 1.17 to 1.67
Unknown 1.13¢ 1.04 to 1.22 1.15¢ 1.03 to 1.29
Comorbidities 0
1 1.21b 1.13 to 1.28 1.09 0.94 to 1.26
2 1.54b 1.44 to 1.64 1.69P 1.47 t0 1.95
1.75P 1.62 t0 1.90 2.39 2.06 t0 2.76
>4 2.50° 2.26 t0 2.76 4.13b 3.56 to 4.79
Rurality Urban
Rural 0.99 0.92 to 1.06 0.97 0.87 to 1.09
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TABLE VI  Continued

COST TRAJECTORIES FOR CANCER PATIENTS, Wodchis et al.

Predictor? Reference Population having ...
group
Low costs before cancer High costs before cancer
Adjusted 95% Cl Adjusted 95% Cl
OR estimate OR estimate

Continuity of care index Low

High 0.91> 0.86 to 0.95 0.89¢ 0.82 to 0.96
Primary care model Traditional FFS

Enrolment FFS 0.93 0.87 to 1.01 0.94 0.83 to 1.06

Enrolment capitation 0.97 0.89 to 1.05 1.02 0.89 to 1.17

Team capitation 1.07 0.99 to 1.16 1.07 0.94 to 1.22

Other 1.04 0.84 to 1.30 1.12 0.82 to 1.54
Length of cancer episode 1.01° 1.01 to 1.02 1.01¢ 1.00 to 1.02
Visits per month to ...

Specialist, non-cancer-related 1.09° 1.08 to 1.10 1.08P 1.06 to 1.09

Family physician, non-cancer related 1.06P 1.04 to 1.08 1.08° 1.06 to 1.11

Family physician, cancer related 1.02 0.99 to 1.05 0.95P 0.92 to 0.98

Specialist, cancer-related, and Oncology 1.03P 1.02 to 1.04 1.01 0.99 to 1.03

The predictive models were adjusted for Local Health Integration Network; however, any effects were nonsignificant (data not shown).

p<0.001.

p<0.01.

p < 0.05.

Excluding basal and squamous cell.

OR = odds ratio; Cl = confidence interval; FFS = fee-for-service.

o o 0 o

department visits by cancer patients at the end of life32.
Our results indicate that continuity of care has broader
implications in predicting resource intensity after an
episode of cancer; continuity of care was associated with
lower total health system costs after cancer. To the ex-
tent that high costs reflect complex patient management
practices, it seems quite logical that a higher degree of
clinical management concentrated among fewer physi-
cians would be associated with lower system costs. From
the patient’s perspective, such an approach could imply
less time spentin waiting rooms and fluctuating between
various providers.

Theresults highlightarecurring trend in the literature:
an aging population with multiple comorbidities consti-
tutes a patient population that is becoming increasingly
costly to the health care system32. Not only is cancer treat-
ment complex for these individuals, but many are also exit-
ingthe cancer system as complex patients; theywould likely
benefit from a more integrated approach to care during the
survivorship stage of their cancer trajectory.

The patients who were low-cost upon entry into the
cancer system but who exited as high-cost users constitute
a group that warrants further research. An examination
of models that could identify this group in advance could
potentially inform interventions. Confirmed by the obser-
vation thatincreased continuity of care is likely to mitigate
the risk of high-cost status after treatment, primary care
involvement in the circle of care during cancer treatment
has also been cited to be likely to lessen many of the chal-
lenges that arise when coordinating care for a patient with

cancer®334, Although the involvement of family physicians
for cancer-related visits was not a significant predictor of
cost after cancer for patients with low pre-cancer costs,
such involvement was shown to be protective against high
costs after cancer for patients with high pre-cancer costs.

The delivery of cancer care spans a longitudinally
diverse range of providers and settings depending on the
patient’s journey, prognosis, and personal preferences,
and care is often fragmented and poorly coordinated333,
Given the complex and evolving nature of the needs
of cancer patients36-38, the coordination of treatment
between cancer-care and non-cancer-care providers is
important not only during cancer treatment, but espe-
cially as patients transition out of the cancer system343,
Moreover, the presence of comorbid conditions and their
co-management during cancer treatment and in the
survivorship stage also present important challenges for
patients and providers alike3”.

The study population and analyses reported here have
substantive limitations. We created episodes of cancer
care based on visits to cancer physicians, visits in which
cancer diagnoses were recorded, and cancer treatments.
We defined the end of an episode to be the last such visit,
when followed by a gap of more than 3 months before the
next cancer-related visit. It might be that some patients
experience a gap of more than 3 months even though
their cancer is not resolved; they would therefore be
misclassified as to trajectory. Nonetheless, our approach
to understanding an episode of cancer treatment could
be highly useful as a stopping rule for ascribing costs for
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cancer carein analyses of health administrative data. We
were unable to identify the costs of some health services
use as cancer-related or non-cancer-related because of
limitations in detecting the purpose of services in the
drug, home care, rehabilitation, continuing care, and
long-term care data. Additionally, all patient characteris-
tics, including multimorbidity and cancer diagnosis and
staging, were measured at the date of diagnosis; analyses
did not take into account changes in health conditions
during the course of treatment or after treatment.

CONCLUSIONS

The present study s the first to look at trajectories of cancer
care by costand touse amore global approach in predicting
high resource intensity by way of total cost across all can-
cer sites, stages, and a variety of patient- and system-level
characteristics. We found that multimorbidity, age, and
continuity of care affected the transition to high-cost user
status after cancer treatment. Those findings highlight an
opportunity to identify, during a cancer episode, patients
who might transition into high-cost users and potentially
to intervene to remediate that transition.
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