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Abstract

OBJECTIVES: To determine how physical and/or mental comorbidities affect primary care
physician (PCP) use during adjuvant breast cancer chemotherapy and how PCP continuity

affects time to chemotherapy.

METHODS: Population-based, retrospective cohort study of 12,781 women diagnosed with

stage I-lll breast cancer in Ontario who received adjuvant chemotherapy.

RESULTS: Six-month PCP visit rate increased during chemotherapy (mean 2.3 baseline visits,
3.4 chemotherapy visits). Low physical/mental comorbidity patients saw larger increases
(1.4/1.8 baseline, 2.8/3.0 chemotherapy) versus high physical/mental comorbidity (5.6/3.5
baseline, 5.3/4.1 chemotherapy). Median time to chemotherapy (126 days) was shorter by 3.21
days in symptom-diagnosed patients with low PCP continuity, 17.43 days in screen-diagnosed
immigrants with high PCP continuity and 10.68 days in symptom-diagnosed patients with no
baseline PCP utilization.

CONCLUSIONS: Patients with low physical and/or mental comorbidity showed greater
increases in PCP use during adjuvant chemotherapy. Higher PCP continuity was associated

with shorter median time to chemotherapy in screen-diagnosed immigrants.
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Chapter 1: Introduction
1.1. Significance of the study

Breast cancer patients frequently visit their primary care physicians (PCPs) during the
course of their cancer journey . While the role of PCPs during prevention, screening, diagnosis,
survivorship and end-of-life care has been relatively well-established, the role of PCPs during
breast cancer treatment is less clear 2. Additionally, how PCPs might impact wait times to
receiving chemotherapy has not yet been explored.

1.2. CanIMPACT

This thesis is a part of The Canadian Team to Improve Community-Based Cancer Care
Along the Continuum (CanIMPACT) project. The CanIMPACT project began in 2013 and was
designed to strengthen the capacity of primary care to provide care to cancer patients and to
improve care coordination between primary care providers and cancer specialists across the
cancer care continuum 3. The CanIMPACT project consists of quantitative, qualitative and

knowledge translation subgroups. This thesis is a part of the quantitative subgroup.

The CanIMPACT quantitative subgroup focuses on administrative health data analysis.
One of their main objectives is “to conduct inter- and intra-provincial comparisons of cancer
diagnostic, treatment and survivorship phases of breast cancer care with a focus on aspects of
that care which might be influenced by primary care” . The CanIMPACT research program
involves data from cohorts of all breast cancer patients who were diagnosed from 2007 to 2011
across five provinces (British Columbia, Alberta, Manitoba, Ontario and Nova Scotia). Parallel
datasets were created in each province through a collaborative and iterative process involving
the development of common dataset creation plans (DCPs) °. This thesis involves the Ontario

breast cancer cohort only.

Previous CanIMPACT work has helped identify and clarify some issues pertaining to the
role of primary care during breast cancer treatment. As part of the quantitative subgroup, Jiang
et al. found that the mean number of PCP visits in British Columbia, Manitoba and Ontario
increased during the 6 months after the start of adjuvant chemotherapy (chemotherapy given
after breast cancer surgery) compared to during the 6 months prior to diagnosis. They also

found that 89.3% of breast cancer patients in Ontario visited their PCP at least once during



adjuvant chemotherapy °. Similarly, Bastedo et al. found that in Ontario, there was a 50%
increase in primary care visits during breast cancer chemotherapy compared to before the
patient’s diagnosis and compared to matched controls without cancer and that over a third of
these visits were due to breast cancer or chemotherapy-related side effects . However, in the
CanIMPACT qualitative subgroup, Easley et al. found that primary care and specialty care
providers felt that PCPs’ main roles were not to manage urgent issues during chemotherapy
treatment, but instead to coordinate cancer care, manage comorbidities and provide
psychosocial care 8. These studies highlight that PCPs are often involved during breast cancer
chemotherapy and suggest that the reasons for this are likely not due to PCP management of
chemotherapy-related side effects, but rather may be due to greater PCP involvement in the
management of patients with higher care needs due to increased comorbidity and/or
psychosocial issues as well as those with increased need for care coordination.

CanIMPACT has also done some work looking at wait times along the breast cancer
care pathway. Lofters et al. found that, in Ontario, the median breast cancer diagnostic interval
(defined as the time from initial breast cancer-related physician encounter, breast cancer
diagnostic test or positive breast cancer screening to date of diagnosis) was 28 days in those
detected through screening and 33 days in those detected due to symptoms. In Ontario, the
adjusted median diagnostic interval was 5.5 days longer in the immigrant population compared
to long-term residents. While they determined that primary care access and continuity were
similar between immigrants and long-term residents, the effect of primary care continuity on the
wait time to diagnosis was not explored °. Other mixed-methods work from O’Brien et al. found
that the median interval from first postsurgical medical oncology visit to the start of adjuvant
chemotherapy was 22 days in Ontario. They found that 37.6% of breast cancer patients in
Ontario visited their PCP during this interval. These findings and the findings of their qualitative
work suggested that there is a role for PCPs in supporting patients with whom the PCP has an
ongoing and trusting relationship in making adjuvant therapy decisions °. While this suggests
that those with high primary care continuity might be more inclined to visit their PCPs prior to
making decisions about adjuvant chemotherapy, the effect of primary care continuity on this wait
time was not explored. Additionally, other intervals, such as the larger interval from first breast
cancer-related contact with the healthcare system to start of adjuvant chemotherapy, have not
been previously explored in the CanIMPACT datasets. Since immigrants have been shown to
have longer wait times to diagnosis despite similar primary care access, it will be important to

explore wait times in this subgroup separately.



1.3. Purpose of the study

1.3.1. Overall objective

To better understand the role and impact of primary care before and during adjuvant

breast cancer chemotherapy.
1.3.2. Specific objectives

We aim to determine 1) how physical and/or mental comorbidity affect PCP use during
adjuvant breast cancer chemotherapy and 2) how primary care continuity affects time to
chemotherapy.

1.4. Outline of the study

We performed a population-based, retrospective cohort study using linked administrative
health databases. Our cohort consisted of women diagnosed with stage | to Il breast cancer in
Ontario between 2007 and 2011 who had received curative surgery and adjuvant

chemotherapy. We hypothesized that:

1) higher patient comorbidity burden or mental health history are associated with a greater
increase in PCP visits from the baseline period to during the first 6 months after starting
adjuvant chemotherapy;

2) high primary care continuity at baseline is associated with a shorter time to start of adjuvant

chemotherapy.



Chapter 2: Literature review

2.1. An overview of primary care in Ontario

Ontario is Canada’s largest province. In 2011, approximately 12.85 million people lived
in Ontario, which was about 38% of the population of Canada **.

Most health services in Ontario are covered by the Ontario Health Insurance Plan
(OHIP). OHIP is financed by taxes from Ontario residents. To qualify for OHIP coverage, a
patient must be physically present in Ontario for 153 days in any 12 month period, be physically
in Ontario for at least 153 days of the first 183 days immediately after beginning living in the
province, and make Ontario their primary home. Additionally the patient must have a legal
status in Canada 2. OHIP covers a wide range of health services, including doctor and hospital
visits and services, but does not cover prescription drugs outside of hospitals, dental care or
services that are considered not medically necessary, such as cosmetic surgery. As of January
2018, OHIP covers prescription drugs for those under 25 years of age. Since most health care
services in Ontario are free at the point of service, utilization of health care services is assumed

to be driven by a patient’s needs instead of their ability to pay.

Administration of healthcare services in Ontario is coordinated by Local Health
Integration Networks (LHINSs). LHINs are regional healthcare agencies that were established by
the Ontario government in 2006. They are responsible for planning, integrating and distributing
funding for health services within their jurisdictions. This includes the management of hospitals,
community health centres, long-term care (LTC) homes, mental health and addiction agencies
and community support service agencies. There are 14 LHINs in Ontario that encompass the
entire province: Central, Central East, Central West, Champlain, Erie St. Clair, Hamilton Niagara
Haldimand Brant, Mississauga Halton, North Simcoe Muskoka, North East, North West, South
East, South West, Toronto Central and Waterloo Wellington (figure 2-1). Cancer Care Ontario,
the Ontario government’s principal cancer advisor agency, provides regional cancer programs
within each LHIN.
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Figure 2-1. Map of the Ontario Local Health Integration Networks (LHINS)

Primary care plays a central role in the Ontario and Canadian healthcare system.
Primary care refers to the main point of entry for patients into the health care system. PCPs
provide diagnostic and treatment services for the majority of health conditions, as well as patient
education, health promotion and disease prevention services. PCPs also act as hubs of access
and coordination through the healthcare system. In Ontario, primary care is largely carried out
by general practitioners (GPs) or family physicians (FPs). While primary care can also be
provided by pediatricians, obstetricians, nurse practitioners and other providers, we define
PCPs in our study as GPs or FPs. Of the 27,930 physicians who were practising in Ontario in
2011, 12,920 were PCPs 3. In 2014, there were approximately 59 million visits to PCPs in
Ontario . A systematic review of eighteen studies published prior to January 2016 found that
the five most common reasons for visits to primary care in developed countries included

hypertension, upper respiratory tract infection, depression or anxiety, back pain and routine
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health maintenance °. The College of Family Physicians of Canada (CFPC) states that the
primary responsibilities of FPs are to “provide a system of front-line health care that is
accessible, high-quality, comprehensive, and continuous” ¢. The role of the FP is to “take
responsibility for the overarching and proactive medical care of patients, ensuring follow-up and
facilitating transitions of care and/or referrals when required”. They further state that “it is
through relational continuity and a commitment to a broad scope of practice that the complexity
of care is meaningfully addressed” °. Relational continuity refers to the ongoing relationship
between patients and providers . Increased relational continuity in primary care has been
found to decrease specialty care utilization, hospitalizations and emergency department (ED)
visits while resulting in improvements in preventive care, overall care quality, patient
satisfaction, improved self-management and treatment adherence, improved health and
reduced mortality 31°. In Canada, PCPs often work in teams with other healthcare professionals
as part of the “Patient’s Medical Home” model of care, which aims to provide accessible,
comprehensive and continuous care to patients 6. PCPs therefore act as the entry point into the
Ontario health care system. They provide the majority of health care services to the Ontario

population and serve as points of access and coordination with specialist services.

The delivery of primary care in Ontario has changed over the years. Prior to the year
2000, care was mainly delivered by solo or small group practices run by physicians who were
paid through a fee-for-service (FFS) system, which means they were paid based on the number
of services provided. A small proportion of primary care was delivered by salaried physicians
working in community-governed Community Health Centres (CHCs). CHCs target care towards
poor and marginalized populations. CHCs do not have formal patient enrollment and continue to
exist today ?°. Primary care reform, starting in the early 2000s, saw new physician
reimbursement and organizational models, including patient enrollment in a primary care
practice and support for inter-professional, team-based care (table 2-1). This new approach was
introduced in order to improve access to first-contact primary health care services, to improve
coordination, quality and appropriateness of care, to expand team-based approaches to clinical
care and to emphasize patient engagement, self-management and self-care 2. By 2010, 70% of
the population of Ontario was enrolled to a PCP 22, Family Health Networks (FHNs) consist of
multiple physicians working in a group practice with nurses and other healthcare providers
where extended hours and after-hours assistance are provided through telephone triage.
Physicians in a FHN are mostly paid through a blended model of capitation, where physicians

are paid based on the number of patients enrolled or rostered to their practice. The capitation



rate covers a certain basket of primary care services, where services outside of the basket are
funded via FFS. For services included in the capitation rates, FHN physicians are paid 15% of
the regular fee. FHNs introduced incentives for after-hours care, chronic disease management
and achieving certain preventive health service targets. Family Health Groups (FHGS) were
introduced in 2003. Physicians in a FHG are paid through an “enhanced FFS” system where
they are provided with full FFS payments in addition to a monthly comprehensive care fee per
enrolled patient with similar incentives as those provided in a FHN 2. Comprehensive Care
Models (CCMs) consist of solo physicians providing primary care to rostered patients with some
after-hours care. Physicians in CCMs are paid mainly through FFS with some incentives,
similarly to those in FHGs ?°. Family Health Organizations (FHOs) have similar features to
FHNSs, but with a larger basket of services included in the capitation 2*. Family Health Teams
(FHTSs) describe an inter-professional team model including health providers beyond doctors
and nurses (e.g. nurse practitioners, dietitians, pharmacists, social workers, psychologists,
occupational therapists) and do not refer to physician funding. Physicians in a FHT are paid
through blended capitation (through a FHN or FHO) or blended salary. In a study from 2008-
2010, FHNs and FHTs were shown to be more likely to provide services to rural communities,
while FHOs provide care to a patient distribution similar to Ontario overall. Patients in FHN,
FHO or FHT models were more likely to be from higher income neighbourhoods, were much
less likely to be newcomers and less likely to use the health system or have high comorbidity
compared to the general Ontario population 24, Other primary care payment models include the
Group Health Centre (GHC) in Sault Ste. Marie, the Rural and North Physician Group
Agreement (RNPGA), Weekeebayko Health Ahtuskaywin (WHA), Blended Salary Models, St.
Joseph'’s Health Centre in Toronto, the Inner City Health Association, GP Focused-HIV Groups,
Sherbourne Physician Group and Hamilton Shelter Health Network. These other models are a
heterogeneous group where each model has its own unique properties. Services provided by
PCPs who are not enrolled in any patient care models are funded through FFS. Since different
primary care models may attract patients with different levels of physical and mental
comorbidities and potentially impact the frequency of PCP visits, as well as primary care
continuity and wait times to receiving care, primary care models are an important potential

confounder that we considered in our research questions and analyses.



Table 2-1. Characteristics of selected primary care models in Ontario (Aggarwal, 2009;
Marchildon & Hutchison, 2016).

Community | Family Family Comprehensive Family Family Health
Health Health Health Care Model Health Organization
Centre Network Group Team
Year of 1963 2001 2003 2005 2005 2006
introduction
Physician Salary Blended Enhanced | Enhanced FFS Blended Blended
reimbursement Capitation | FFS Capitation | Capitation
or Blended
Salary
Rostering No Yes Yes Yes Yes Yes
Minimum None 3 3 1 3 3
physician group
size
Inter- Yes Limited Limited No Yes Limited
professional
team members
After-hours care | Yes Yes Yes Optional Yes Yes
requirements
Percentage of 0.9% 0.8% 33.3% Not assessed. 15.7% 18.9%
Ontarians
treated per 4.5% treated in
model* all other models.
25.8% not
rostered in a
model.
Percentage of N/A 3.8% 41.2% 4.2% N/A 48.6%
rostered
patients treated
per model*
2.1% treated in
all other models.
*%

*2010 statistics 2425,

** Other models include the Group Health Centre (GHC) in Sault Ste. Marie, the Rural and North
Physician Group Agreement (RNPGA), Weekeebayko Health Ahtuskaywin (WHA), Blended Salary
Models, St. Joseph’s Health Centre in Toronto, the Inner City Health Association, GP Focused-HIV
Groups, Sherbourne Physician Group and Hamilton Shelter Health Network

FFS=fee-for-service

Various other sociodemographic, clinical and healthcare system factors also affect use
of primary care services. Presence of chronic illness and increasing comorbidity burden is
consistently shown to have a strong association with increased primary care utilization 2629,
Other factors associated with use of primary care services have also been explored. In a
Norwegian study, increased primary health care utilization was observed with increasing age,
whereas education level and income were not shown to influence utilization ?’. In a Canadian

review of studies, female sex, higher age, higher education and higher income have been linked



to higher use of various health care services 2°. Immigration also has an effect on primary care
utilization. In Ontario, recently arrived immigrants who arrived in Canada within the past five
years reported more primary care visits despite similar self-reported access to primary care
services compared to the Canadian-born population. However, recent immigrants in FFS
practices reported poorer access and fewer primary care visits *°. Another Ontario study found
that female economic class immigrants (selected for immigration based on their ability to
become economically established in Canada) had significantly lower primary care utilization
compared to long-term residents across the first ten years since arrival. Female private-
sponsored refugees had increased primary care utilization after year four. Males arriving as
family class or private-sponsored refugees had higher primary care utilization across the first ten
years since arrival compared to long-term residents 3!. Globally, access to primary health care
has been linked to availability, acceptability and perceived quality, geography and affordability of
care 32, Therefore, increased comorbidity, higher age, immigration status, being a family class or
refugee class immigrant and more favourable availability, acceptability, geography and
affordability of care have been linked with higher use of primary care services. Sex and
education level have been inconsistently associated with higher use of primary care services

and being an economic class immigrant is associated with lower use of primary care services.

In summary, primary care is central to health care provision in Ontario. While the
structure of primary care delivery in Ontario has undergone changes since the early 2000s, and
the best model of care remains to be determined, the core role of primary care providers, which
is to serve as entry points into the health care system and provide quality health care for the
majority of health care needs - including diagnosis and treatment of disease, health promotion
and disease prevention - has remained unchanged. Primary care services are used for a variety
of reasons and there are several sociodemographic, clinical and system factors that are linked
to use of primary care services. One of the most prominent factors associated with increased
primary care utilization is increased level of comorbidity, which highlights the important role of

PCPs in managing patients with chronic diseases.

2.2. Primary care use during breast cancer chemotherapy

2.2.1. Breast Cancer in Ontario

Breast cancer is the most commonly diagnosed cancer among women worldwide and

the second most common cause of cancer death for women in developed regions of the world



33 These trends are echoed in Canadian data 3*. In 2017, an estimated 26,300 women were
diagnosed with breast cancer and 5,000 women died from breast cancer in Canada. This
represented 25% of all new cancer cases and 13% of all cancer deaths in women that year .
In Ontario, an estimated 11,762 women were diagnosed with breast cancer in 2018. In Ontario,
the majority of breast cancer cases occur in women ages 50 to 74 3. Breast cancer screening

and treatment is therefore an important element of Ontario’s healthcare system.

Screening tests such as mammograms can detect breast cancer before any symptoms
appear. The Ontario Breast Cancer Screening Program (OBSP) is a provincial cancer screening
program that was established in 1990. The OBSP recommends that most women ages 50 to 74
years old who are considered average risk get screened every 2 years with mammography.
Women aged 30 to 69 years old who are considered high risk of developing breast cancer can
also get screened with yearly mammogram and breast magnetic resonance imaging (MRI)
through the OBSP. High risk women are those with specific gene mutations, with first-degree
relatives who have a specific gene mutation, with a 225% lifetime risk of breast cancer as
determined by a genetics clinic, or who had radiation therapy to the chest before age 30 and at
least 8 years ago. While a physician referral is necessary to be considered by the high risk
breast screening program, regular screening with mammography can be done with a physician
referral or by self-referral to the OBSP 7. Women with a personal history of breast cancer can
be considered for the high risk breast screening program if a hereditary breast cancer syndrome
is suspected, but are otherwise not eligible for enroliment in the OBSP. Screening of women
with a personal history of breast cancer therefore usually occurs outside of the OBSP. Of all
women screened for breast cancer in Ontario in 2009-2010, 70% of breast cancer screening
occurred through the OBSP, this increased to 85% in 2015-2016. Participation in average risk
breast cancer screening has remained around 65% since 2009-2010 3.

Once a diagnosis has been made, breast cancer care in Ontario is often coordinated
through regional cancer centres associated with one of the fourteen LHINs that make up the

province of Ontario.

2.2.2. An overview of breast cancer treatment

Treatment for breast cancer can be complex, involving several different modalities
including surgery, chemotherapy, radiation therapy, hormonal treatment and targeted therapy.
Treatment plans for breast cancer are tailored to individual patients after considering various

disease characteristics including stage, grade, receptor status and genetic features.
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Cancer stage refers to the extent of cancer present when it is first diagnosed. Cancer
staging considers the size, location and spread of the tumour. In situ, or stage 0, breast cancer
refers to abnormal cancer cells that are found only in the duct or lobule where they started and
that have not invaded into nearby breast tissue. Early stage breast cancers are stage | tumours
<2cm large or stage lla breast tumours 2-5cm large that have not spread to more than 3 lymph
nodes. Locally advanced breast cancer describes stage Ilb and Illa-c tumours that are >5cm
and/or have spread to the surrounding skin, chest wall muscles or to more than 3 lymph nodes.
Metastatic, or stage IV, breast cancer involves cancer that has spread to distant parts of the
body . In Ontario, the majority of breast cancer cases are diagnosed at stage | or II. In 2013,
42.9% of breast cancers were diagnosed at stage |, 38.3% of breast cancers were diagnosed at
stage Il, 13.5% of breast cancers were diagnosed at stage Ill and 5.3% of breast cancers were
diagnosed at stage IV . This thesis focuses on early stage and locally advanced breast
cancers (stage | to Ill) that are confined within the breast with or without locoregional lymph

node involvement.

Early stage and locally advanced breast cancers (stage | to lll) are commonly treated
with surgery to remove the disease. Breast conservation therapy, or lumpectomy, is performed
for localized disease. Lumpectomy is often followed by radiation therapy to reduce the risk of
local recurrence “°. Excision of the entire breast, or mastectomy, is performed for multicentric
disease, high tumour to breast ratio, diffuse microcalcifications, persistent positive margins
despite re-excisions, previous breast radiation therapy, scleroderma and pregnancy %*. Once a
surgical or core biopsy sample is received, further testing can reveal the cancer grade, receptor
status and gene expression profile, which can help guide whether additional treatments may be

of benefit.

Cancer grade refers to how the cancer cells appear compared to normal cells. Cancer
grading is determined by a pathologist based on histologic samples of the cancer tissue. Well-
differentiated tumours are considered low grade — these tumours tend to grow and spread
slowly. Moderately differentiated tumours are considered intermediate grade. Poorly
differentiated tumours are considered high grade tumours that tend to grow and spread more

rapidly than tumours of lower grades “2.

Breast cancer receptor status refers to the presence or absence of certain receptors
found on samples of breast cancer tissue. Hormone receptors that can be found on breast

cancer cells include estrogen receptors (ER) and progesterone receptors (PR). Approximately
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75% of all breast cancers are hormone receptor positive 3. Presence of these receptors
signifies that estrogen or progesterone molecules attaching to their respective receptors will fuel
growth of the breast cancer. Hormone therapy drugs that decrease or block estrogen levels,
such as tamoxifen or aromatase inhibitors, can be used to treat ER positive tumours 44, HER2
(human epidermal growth receptor 2) is another receptor that can be found on breast cancer
cells and is overexpressed in approximately 25% of all breast cancers 3. HER2 positive
tumours tend to be more aggressive than HER2 negative tumours. Trastuzumab (Herceptin®) is
a targeted, biologic therapy that can be used to treat HER2 positive tumours “°.

In patients with invasive breast cancer, chemotherapy is often recommended if there is a
high risk of recurrence, particularly for large tumours and node positive, triple-negative (ER, PR,
HER2 negative) or HER2 positive breast cancer. Chemotherapy for breast cancer has
traditionally been given in the adjuvant setting, i.e. after breast surgery. Adjuvant chemotherapy
involves administration of pharmaceuticals after breast cancer surgery in order to hinder or stop
the growth of cancer cells and prevent the cancer from metastasizing. These
chemotherapeutics are specialized drugs that are given intravenously or orally in a hospital
setting. They are generally given in cycles of 3 to 4 weeks including a recovery period: the
whole treatment lasting 3 to 6 months. Common chemotherapeutic regimens involve the
administration of anthracyclines (doxorubicin, epirubicin) and/or taxanes (paclitaxel, docetaxel)
43 Chemotherapy side effects include infection, nausea, vomiting, hair loss, diarrhea,
constipation, fatigue, loss of appetite, cognitive changes, nervous system damage, treatment-
induced menopause and fertility problems #¢. The decision to offer adjuvant chemotherapy is
based on the patient’s risk profile demonstrating benefit of adjuvant chemotherapy with
acceptable risk of toxicities. In the United States, 37% of stage | or Il breast cancer patients and
78% of stage Il breast cancer patients received chemotherapy in addition to breast cancer
surgery in 2013 #’. In a CanIMPACT study, 40.7% of stage I to Ill breast cancer patients
diagnosed in Ontario from 2007 to 2011 received adjuvant chemotherapy and 5.7% received
neoadjuvant chemotherapy. Receipt of chemotherapy in Ontario was associated with younger
age, higher stage, triple-negative receptor status, lower comorbidity burden and higher income
48 Neoadjuvant chemotherapy, given prior to breast surgery, is increasingly being used to
promote tumour shrinkage prior to surgery in hopes of preserving the breast and in triple
negative or HER2 positive breast cancer. Neoadjuvant therapy is used mostly for high-risk
populations such as young patients and those with more advanced or aggressive disease . If

radiation therapy and chemotherapy are both part of the treatment plan, radiation treatments
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generally begin after chemotherapy has ended due to increased chemotherapy side effects with

concomitant administration of radiation therapy .

Due to the specialized nature of these various therapies, the use of these treatments in
breast cancer patients is usually managed by breast cancer or oncology specialists. Surgical
oncologists are responsible for the surgical aspects of treatment. Medical oncologists direct any
hormonal, targeted, or chemotherapy interventions. Radiation oncologists provide radiation
therapy. General Practitioners in Oncology (GPOs) are PCPs with focused practice in oncology
and are considered alternate providers of cancer care in Ontario. Since GP oncology is not a
separate specialty recognized by the Royal College of Physicians and Surgeons of Canada or
the College of Family Physicians of Canada, the number of GPOs in Ontario is difficult to tally. A
survey sent to 146 members of the Canadian Association of General Practitioners in Oncology
in 2011 and forwarded to other GPOs known to the members resulted in 120 survey responses,
44 of which were from Ontario “°. In comparison, there were 618 medical oncologists practicing
in Canada in 2018, 231 of which were in Ontario *°. GPOs often work closely with medical and
radiation oncologists in order to provide cancer care to patients . While the majority of cancer
care is provided by medical, radiation or surgical oncologists, GPOs are another set of providers

who offer care to cancer patients in Ontario.

2.2.3. The role of primary care during breast cancer chemotherapy

While specialists are generally responsible for organizing and providing breast cancer
treatments, it is becoming clear that primary care has an important role to play during treatment
as well. While it was traditionally thought that primary care providers had limited capacity to be
involved during breast cancer treatment, recent studies have shown that visits to primary care
providers actually increase during the adjuvant chemotherapy period. A CanIMPACT study from
Ontario revealed that patients receiving chemotherapy show a 50% increase in primary care
visits compared to before their diagnosis and compared to matched controls without cancer, and
that more than one third of these primary care visits were related to breast cancer or
chemotherapy-related side effects ’. A Spanish randomized controlled trial of an educational
intervention found that, in women receiving chemotherapy for breast cancer, 35.5% of non-
study protocol healthcare encounters were made to specialists, and 23.3% of non-study
protocol encounters were made to general practitioners, where the remainder of extra
encounters were ED visits (21.1%), hospital admissions (8.3%), visits to pharmacists or

complementary and alternative medicine practitioners (3.3%), or visits to multiple areas (8.3%).
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This study additionally found that the majority of these general practitioner visits were
chemotherapy-related and that the most frequent reasons for consultation were fever and
infection 2. Similarly, a study from the Netherlands found that general practitioner visits doubled
during the breast cancer treatment period, and that these visits were made mostly for breast
cancer and treatment-related reasons, including infection, gastrointestinal, psychological, and
endocrine therapy issues *. Thus, there is a consistency of findings that patients visit PCPs
more often while receiving breast cancer chemotherapy and that PCPs, along with cancer
specialists, deal with breast cancer chemotherapy-related side effects.

As summarized above, one reason breast cancer patients see their PCPs during their
treatment period is to deal with chemotherapy-related side effects. However, the
appropriateness of this has been questioned and alternative reasons leading to increases in use
of primary care services during chemotherapy are being explored. A survey of chemotherapy-
treated patients at an outpatient oncology clinic in Israel showed that, while patients felt that
involving their PCP during their care was important, less than one third of patients thought their
PCP was trained to or was willing to treat medical problems arising during chemotherapy
treatment. As such, only 9% stated that they would consult their family physician for an urgent
problem during their chemotherapy treatment 5. Along these lines, a recent CanIMPACT
gualitative study found that primary care and specialty care providers felt that primary care
providers’ main roles during overall cancer care were not to manage chemotherapy-related side
effects, but instead to coordinate cancer care, manage comorbidities, and provide psychosocial
care 8. Furthermore, a study of breast cancer survivors in the United States looking at the role of
primary care during survivorship found that most patients preferred that their primary care
providers, as opposed to oncologists, manage comorbidities during their survivorship period.
This preference was affected by race, education level, insurance type, number of comorbidities,
surgery type, chemotherapy receipt, primary care continuity level, worry about recurrence, and
time since diagnosis, but not by age, radiation or endocrine therapy receipt, or study site *°.
Although these studies did not look specifically at the adjuvant breast cancer treatment period,
they suggest that more complex patients, i.e. those needing more care for comorbidities and/or
psychosocial issues, may present more frequently to their primary care providers during their
breast cancer care, and that this effect may be modified by demographic and treatment-related

factors.
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2.2.4. Comorbidity burden and mental health diagnoses during breast
cancer care and chemotherapy

Comorbidity and mental health history are prevalent among women with breast cancer,
both before and during treatment. In Ontario, the most common comorbidities present in breast
cancer patients from 2011-2015 were diabetes without complications, a cancer diagnosis other
than breast cancer, chronic obstructive pulmonary disease (COPD), congestive heart failure
(CHF) and diabetes with complications *. A Canadian study from British Columbia found that
the most prevalent baseline comorbidities in breast cancer patients were cardiovascular
conditions, followed by pain/pain-inflammation. In this study, women with breast cancer were
more likely to develop ischemic heart disease, heart failure, depression, diabetes, osteoporosis
and hypothyroidism than women without cancer *6. A study from Singapore found that at 1 year
post-chemotherapy, 46.7% of breast cancer patients had non-cancer comorbidities, of which
hypertension was the most prevalent, followed by hyperlipidemia and diabetes. The mean
number of chronic disease medication classes prescribed to patients increased in the 1 year
post-chemotherapy %’. A study in the US determined that nearly 25% of female Medicare
beneficiaries had a prevalent mental health diagnosis prior to being diagnosed with invasive
breast cancer. The most prevalent mental health diagnoses were unipolar depression, anxiety,
non-schizophrenia psychosis and dementias °. The prevalence of these mental health
conditions, as well as service utilization for mental health problems, increased among those with
breast cancer 5%, |t is possible, then, that increased primary care services during adjuvant
breast cancer chemotherapy may be well-explained by the role of primary care in managing
increased mental health concerns and worsening chronic conditions that are observed when a
patient undergoes treatment for breast cancer. The association between primary care visits
during breast cancer chemotherapy and patient comorbidity or mental health history has not yet

been explored in the literature.

In addition to undergoing chemotherapy, there are several other factors that contribute to
increased patient morbidity and poor mental health. Many chronic diseases such as cancer,
cardiovascular disease, Alzheimer disease, arthritis, diabetes and obesity are associated with
increased age 2. A study assessing health-related quality of life found that advanced age was
associated with decreased physical function and increased comorbidity, but better mental health
6, In Canada, multimorbidity has been linked to being female, older, living in the lowest income
quintile and having not completed high school 4. A study of US veterans determined that

veterans living in rural areas had significantly more physical health comorbidities, but fewer
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mental health comorbidities than those living in suburban and urban areas . A study from
Spain identified that immigration was associated with a decreased risk for multimorbidity, but the
risk of multimorbidity increased with the length of residence in the host country %. A Canadian
study found that economic class immigrants had fewer mental health visits to primary care
compared to long-term residents, whereas government-sponsored refugees had higher mental
health visits in primary care 3. In Italy, higher continuity of care has been associated with a
lower Charlson comorbidity score 7. Patients with varying comorbidity levels also seek care
from differing primary care models. Patients with more severe mental illness and chronic health
conditions and higher comorbidity than the general Ontario population are more likely to be
seen in CHC primary care clinics. Patients with higher comorbidity are more likely to be enrolled
in a FHN, FHO or FHT than the general Ontario population. Patients who are not rostered or
enrolled in any primary care model in Ontario are more likely to have fewer comorbidities 4.
Therefore, increased comorbidity has been linked to older age, female sex, lower income
quintile, lower education, rurality and seeking primary care from a CHC, FHN, FHO or FHT.
Lower comorbidity has been linked to recent immigration, higher continuity of care and not being
enrolled in a primary care model. Better mental health has been associated with older age,
rurality and being an economic class immigrant, whereas worse mental health has been
associated with being a government-sponsored refugee and seeking primary care from a CHC.
Developing depression in breast cancer patients specifically has been associated with younger
age at the time of diagnosis, greater functional impairment, poorer social and family well-being,

anxiety, comorbid arthritis and fears about treatment side effects €.

2.2.5. Summary

Primary care plays an important role in the care of breast cancer patients. While PCPs
are recognized for their work in managing comorbidity and mental health concerns and
coordinating care for their breast cancer patients, patients and providers seem to agree that
PCPs generally should not be responsible for management of breast cancer chemotherapy and
its side effects, which falls more under the domain of oncology specialists. However, patients

tend to visit their PCPs more often during chemotherapy.

We seek to explore why patients are being seen more often during breast cancer
chemotherapy and to determine whether a higher comorbidity burden or more mental health
concerns at baseline are driving the increase in PCP visits due to the need for management of

these conditions.
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2.3. The impact of primary care on wait times to receiving adjuvant
chemotherapy

2.3.1. Time intervals along the breast cancer care pathway

Delays in starting adjuvant chemotherapy can occur at various points during the breast
cancer care pathway. Studies looking at wait times to cancer diagnosis and treatment use a
wide range of time points and intervals along the care pathway, which makes it difficult to draw
conclusions or compare between studies . The International Cancer Benchmarking
Partnership (ICBP) is a collaboration of clinicians, researchers and policymakers from Australia,
Canada, Denmark, Norway, Sweden and the United Kingdom that aims to explore international
variation in cancer survival °. The International Cancer Benchmarking Partnership uses the
Aarhus Statement ! to define various time intervals that can characterize wait times from first
cancer symptom until start of treatment 2. The Aarhus statement was developed to promote
greater consistency and transparency in the measurement of intervals and/or mapping along the
cancer patient journey. According to the Aarhus statement, the patient interval occurs between

first symptom and first contact with the PCP. The primary care interval occurs between first

contact with the PCP and referral to secondary care and can be divided into a doctor and
system interval. The primary care doctor interval occurs between the first contact with the PCP
and the first investigation of cancer-related symptoms. The primary care system interval occurs

between initiation of investigations and referral to secondary care. The diagnostic interval starts

from initial presentation and ends at diagnosis. The treatment interval occurs between diagnosis

and initiation of treatment (Figure 2-2) ™. Intervals beyond the start of treatment are not
explored in the Aarhus statement. These additional intervals may include time from neoadjuvant
treatment (e.g. chemotherapy or radiation therapy) to surgery, or time from surgery to adjuvant

treatment (e.g. chemotherapy, radiation therapy, hormonal treatment, or targeted therapy).
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Figure 2-2. An illustration of the overall milestones and time intervals defined in the Aarhus
statement describing the route from first symptom until start of treatment. Copied with
permission from Weller et al. (2012) (Weller et al., 2012)

Ontario has established target wait times for some intervals along the breast cancer
treatment pathway: the time from referral to first cancer surgical appointment, the time from
decision to have surgery to having the cancer surgery, the time from referral to medical
oncology consult and the time from medical oncology consult to chemotherapy start. The target
wait time for all patients from referral to first cancer surgical appointment is 21 days, 35 days if
intermediate suspicion of cancer and 10 days if high suspicion of cancer. The target time from
surgical decision to having cancer surgery is 28 days, 84 days if intermediate suspicion of
cancer and 14 days if high suspicion of cancer. The target time for both intervals is <24 hours if
a life or limb-threatening condition is present . From January to March 2019, 91% of breast
cancer patients in Ontario were seen by the surgeon within the target time and 92% had surgery
within the target time 7. A report looking at Ontario breast cancer cases diagnosed in 2011
found that there was no significant difference in 5-year survival among women with breast
cancer based on the wait time to receiving surgical treatment after being prioritized for surgery
S, The recommended time from referral to medical oncology consult is 14 days. The
recommended time from medical oncology consult to chemotherapy start is 28 days. In August
2017, approximately 80% of breast cancer patients were seen by a medical oncologist or

received chemotherapy within the target time 6.
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2.3.2. The effect of wait times along the breast cancer care pathway

Wait times to receiving treatment affect morbidity, mortality and well-being among
cancer patients. Timeliness of care has been shown to be an important component to cancer
patient satisfaction with wait times from symptoms to treatment ”’. While many breast cancer
studies look at the time to diagnosis, or the time from surgery to start of adjuvant chemotherapy,
few recent studies look at the effects of increasing wait times along the longer pathway to breast
cancer chemotherapy: from when a patient first presents to the healthcare system with
symptoms or a positive screening test to the start of adjuvant chemotherapy.

Increased time to diagnosis, but also very short time to diagnosis has been linked with
negative outcomes among cancer patients. Longer diagnostic intervals are thought to result in a
later stage at diagnosis corresponding with worse outcomes. A systematic review of 209 studies
found that shorter times to diagnosis resulted in more favorable stage at diagnosis and survival
outcomes for breast, colorectal, head and neck, testicular and melanoma patients ®°. A Libyan
study of 200 breast cancer patients found that a delay from symptoms to histological breast
cancer diagnosis of >3 months was associated with bigger tumour size, positive lymph nodes,
late clinical stages, and metastatic disease (median time to diagnosis was 7.5 months in the
entire study cohort) 8. A Chinese cohort study of 1,431 breast cancer patients diagnosed
between 1998 and 2005 found that a >30-day delay from initial symptoms to diagnosis was
associated with larger tumour size, positive lymph nodes and later stage at diagnosis. There
was no association between delay and distant metastases at diagnosis 7. A Danish
prospective, population-based study of 1128 colorectal, lung, melanoma skin, breast, and
prostate cancer patients found that a longer time from first presentation of symptoms in primary
care, as reported by the PCP based on the patient’s medical record, to the date of diagnosis
was associated with increased mortality for patients presenting to primary care with symptoms
suggestive of cancer. Those who presented with vague symptoms did not have a longer
diagnostic interval associated with mortality. They also found, however, that very short intervals
were also associated with increased mortality, which they suggest was likely due to patients
with more severe iliness being investigated more promptly &. This is known as the “waiting time
paradox” 8. This concept is supported by a study of breast, lung, colorectal and prostate cancer
patients that found that those presenting with what they termed “non-alert symptoms” had
longer diagnostic intervals than patients who first presented with “alert symptoms”. In this study,
the majority of non-screen detected breast cancers presented with a breast lump, which was

considered an “alert symptom” (median diagnostic interval 14 days, interquartile range (IQR) 9-
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28) &, Similarly, in an ICBP study containing 1,012 breast cancer patients from 10 jurisdictions
in the UK, Scandinavia, Canada and Australia, secondary care intervals (from referral to
diagnosis) of >30 days, but also <30 days were associated with increased odds of later stage at
breast cancer diagnosis, whereas the primary care interval (from presentation to referral) was
not associated with stage at diagnosis 8. Therefore, very long, but also very short diagnostic
intervals tend to be associated with increased progression of breast cancer and more severe

disease at the time of diagnosis.

The time to start of adjuvant chemotherapy also impacts breast cancer patient
outcomes. A recent meta-analysis of eight studies found that a 4-week increase in wait time
from breast cancer surgery to adjuvant chemotherapy was associated with a significant increase
in risk of death (relative risk 1.04, 95% confidence interval (Cl) 1.01-1.08) 84. Another meta-
analysis of twelve studies, some of which overlap with the previously cited meta-analysis, found
that a 4-week increase in wait time from surgery to adjuvant chemotherapy was associated with
significantly worse overall survival (hazard ratio (HR) for mortality 1.13, 95% CI 1.08-1.19) and
disease free survival (HR 1.14, 95% CI 1.05-1.24). They additionally found that a wait of >30
days between surgery to adjuvant chemotherapy was associated with worse overall survival
among patients with triple-negative breast cancer, but this effect was not seen for those with
hormone receptor-positive disease . Therefore, the surgery to adjuvant chemotherapy interval

has a clear impact on overall survival for breast cancer patients.

While the effects of longer time to diagnosis and longer surgery to adjuvant
chemotherapy intervals on breast cancer outcomes have been relatively well described in the
literature, the effect of the longer interval, from when a patient first makes contact with the
healthcare system with symptoms or a positive screening to when they begin adjuvant
chemotherapy, has been less studied in recent years. A few studies looking at other intervals
including the time from abnormal mammogram to diagnosis, as well as the time from diagnosis
to surgical or systemic treatment, found no effect of increased wait time on survival of breast
cancer patients 8- A population-based US study of approximately 1.37 million breast cancer
patients found that increased time from diagnosis to initial treatment was associated with worse
survival for stage | and Il breast cancer . A study of stage | to Il breast cancer patients
diagnosed from 2010 to 2014 found that a wait time of >120 days between diagnosis and start
of adjuvant chemotherapy was associated with worse overall survival (HR for mortality 1.29,
p<0.001) . But again, these studies examined only portions of the period from first contact with

the healthcare system to start of adjuvant chemotherapy. A meta-analysis of 87 studies
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published from 1907 to 1996 found that wait times of 3 months or more from initial onset of
symptoms to start of treatment was associated with a 12% lower 5-year survival than those with
shorter wait times (odds ratio (OR) for death 1.47, 95% CI 1.42-1.53) °1. This meta-analysis also
found that longer wait time was not associated with shorter survival in studies where breast
cancer stage was taken into account. In this meta-analysis, no separate analysis was reported

looking at the effect of delay from first oncology consultation to treatment on survival.

2.3.3. Factors associated with wait times to receiving treatment

There are several factors that can influence wait times to receiving adjuvant
chemotherapy in breast cancer patients. A revised version of the Andersen model of Total
Patient Delay by Walter et al. proposed that patient factors (e.g. demographic, comorbidities,
psychological, social, cultural, previous experience), healthcare provider and system factors
(e.g. access, healthcare policy and delivery), and disease factors (e.g. site, size, growth rate)
are important contributors to wait times to diagnosis and treatment °2. The relationship between
these factors and wait times to receiving breast cancer treatments has been variably studied.

Several studies have explored the relationship between patient factors and wait times to
breast cancer treatment. In a population-based study of stage I-lll breast cancer patients
diagnosed between 2005-2010, a >90-day wait time from surgery to start of adjuvant
chemotherapy was associated with increasing age, low SES, Hispanic ethnicity or non-Hispanic
black race %. A meta-analysis of twelve studies found that a >8-week wait time from surgery to
start of chemotherapy was associated with black race, rural residence and being single (versus
married). Age and comorbidity status were not shown to increase the odds of delay *. One
Malaysian study found that a >1 month delay from diagnosis to start of treatment was
associated with Malay race (compared to Chinese) . A Brazilian study found that brown or
black skin colour (compared to white skin colour) and lower years of schooling were associated
with wait times >91 days from diagnosis to treatment . A Chinese study found that a longer
interval from positive screening to treatment occurred in women who were older, lived in rural
areas and had lower education. A longer detection to treatment interval was not shown to be
associated with breast cancer family history, comorbid conditions, menopausal status or marital
status %. A study from Nova Scotia, Canada found that women with breast cancer who lived at
greater distances from a cancer centre experienced an increase in wait times from detection to
first adjuvant treatment, although the interval from detection to referral was shorter %. Another

Canadian study found that higher income quintile was associated with longer wait time from
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diagnosis to surgery, with no effect on wait times from final surgery to chemotherapy. They also
found that age at diagnosis was not associated with increased wait times to receiving treatment
%_ A population-based US study of approximately 1.37 million breast cancer patients found that
increased time from diagnosis to initial treatment was associated with non-white race, lower
education, higher income, urban residence, prior history of cancer, higher number of
comorbidities and lower age 8. A systematic review from 1999 looking at sociodemographic,
clinical, and psychosocial risk factors associated with increased wait times from onset of
symptoms to start of treatment found that there was strong evidence that older age was
associated with longer patient delay (between onset of symptoms and first medical
consultation), and that marital status was not associated with patient delay. This same
systematic review found that there was strong evidence that younger age was associated with
provider delay (between first medical consultation and start of treatment) . As such, patient
factors including race, rural residence and lower education level have been consistently
associated with longer wait times to receiving breast cancer treatment. Higher age and
comorbidity were mostly found to be associated with longer wait times, although some studies

did not find an association.

The relationship between disease factors and wait times to receiving breast cancer
treatment has also been studied. Greater delays to receiving initial and adjuvant breast cancer
treatment have been linked to stage | disease and hormone-receptor positive tumors 8397 A
meta-analysis of twelve studies found that a >8-week delay from surgery to start of
chemotherapy was not associated with histological grade, lymphatic/vascular invasion, cancer
stage (comparing stage I+ll versus lll), nodal involvement, tumor size or hormone receptor
status ®. Another Canadian study found that stage Il disease (compared to stage |) was
associated with decreased wait time from diagnosis to surgery, but had no effect on the surgery
to chemotherapy interval %8. A systematic review from 1999 found that there was strong
evidence that presentation with a breast symptom other than a lump was associated with
provider delay (between first medical consultation and start of treatment) *°. While there are
inconsistent results as to whether most disease factors such as histological grade, hormone
receptor status or nodal involvement affect wait times from surgery to adjuvant chemotherapy,
these studies mostly suggest that patients with stage | breast cancer experience increased wait

times to start treatment.

Other factors, including healthcare provider, healthcare system and treatment factors,

have also been studied in their relation to wait times to receiving breast cancer treatment. An
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Ontario study found that breast cancer patients treated in South Eastern Ontario experienced
longer wait times from diagnosis to surgery and from surgery to chemotherapy than those
treated in South Central Ontario. Patients treated in South Western and Northern Ontario
experienced longer wait times from diagnosis to surgery, but not from surgery to chemotherapy.
They also found that detection method (screened versus symptomatic) was not associated with
increased wait times to receiving treatment *8, Another Ontario study found that
postmenopausal women with screen-detected breast cancers found through Breast Assessment
Centres, which aim to provide organized breast assessment, were significantly less likely to
have wait times in the longest quartile from abnormal mammogram to definitive surgery, from
final surgery to radiotherapy and from final chemotherapy to radiotherapy compared to usual
care. However, women assessed through the Breast Assessment Centre were more likely to
experience wait times in the longest quartile from final surgery to chemotherapy . Similarly, a
study from British Columbia reported shorter time to surgical consultation and time from
presentation to surgery for patients with a new breast problem seen in a Rapid Access Breast
Clinic, which involved triple evaluation (physical examination, mammography, fine needle
aspiration cytology) for all patients and navigation between clinicians and radiologists 1. In the
US, mastectomy and non-private insurance have been associated with a greater delay from
diagnosis to surgery and surgery to start of adjuvant chemotherapy, with greater delay seen in
those receiving mastectomy with breast reconstruction %%, A meta-analysis of twelve studies
found that a >8-week delay from surgery to start of chemotherapy was associated with having
received a mastectomy 4. Similarly, a study from Nova Scotia found that those undergoing a
modified radical mastectomy experienced an additional 6 day wait from detection to first
adjuvant therapy compared to patients undergoing breast conservation surgery °’. Unplanned
postoperative readmissions and the presence of positive margins have also been associated
with increased time to receiving chemotherapy 1°2. A Brazilian study found that treatment
through the public (compared to private) system was associated with wait times >91 days from
diagnosis to treatment %. A US population-based study found that increased time from
diagnosis to initial treatment was associated with care at an academic center, transfer of facility,
lack of insurance and living a greater distance from a treatment facility 8. Additionally,
OncotypeDx® testing, which is a gene expression profiling (GEP) test used to guide treatment
decisions after surgery, has been shown to lead to increased wait times to receiving
chemotherapy 1. Decreased wait times to receiving breast cancer treatment appear to be
related to the region of treatment in Ontario, assessment through a dedicated breast

assessment centre, coverage through private insurance (for studies outside of Canada) and
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breast conservation surgery. Mastectomy with reconstruction and OncotypeDx® testing are

associated with increased wait times to receiving breast cancer treatment.

Wait times, not to treatment, but to other points along the breast cancer care pathway
have also been associated with various patient, disease, healthcare provider and system
factors. A cross-sectional survey of Canadian family physicians regarding cancer diagnostic
interventions found that family physicians with the majority of their patients living >40km from
the nearest cancer centre reported longer wait times for ultrasound scans once ordered, shorter
wait times for computed tomography (CT) once ordered and decreased access to magnetic
resonance imaging (MRI), with no difference in access to blood tests, endoscopy, x-ray scans or
advice from specialists. There were no differences in the wait times for results once tests were
completed %4, A study of breast cancer patients diagnosed in Ontario between 2007 and 2015
found that the median diagnostic interval decreased with increasing stage at diagnosis and if
‘other cancer’ was the initial encounter diagnosis. The median interval was increased for
encounters with cyst aspiration or drainage as the initial procedure 1. A study of breast cancer
patients from West Yorkshire found that South Asians had a significantly longer patient delay
(initial symptoms to presentation to PCP >60 days) and a slightly longer provider delay (PCP
referral to 15 hospital visit, or 1%t hospital visit to treatment >14 days) than the general population
of West Yorkshire 1. A Danish study reported a median diagnostic interval (from first
presentation in primary care to diagnosis) of 22 days for breast cancer patients (IQR 13-36) with
serious symptoms, and 64 days (IQR 41-102) for those with vague symptoms (total median 25
days, IQR 15-44) 8, A Libyan study interviewing 200 women and linking to health records found
that median time from first symptoms to histological diagnosis of breast cancer was 7.5 months
with only 30% diagnosed within 3 months. They found a humber of factors associated with
delay: symptoms not considered serious, alternative therapy applied, fear and shame
preventing visit to the doctor, inappropriate reassurance that the lump was benign, initial breast
symptom that did not include a lump, no monthly self-examination, older age, illiteracy, history of
benign fibrocystic disease and oral contraceptive pill (OCP) use of greater than 5 years 8. A
UK study of 30 patients from 1988-1997 found that a delay of 3 months or more between first
breast clinic visit and definitive diagnosis was associated with false-negative or inadequate fine
needle aspiration (FNA), failure to follow-up, clinical signs that did not impress, no FNA, false-
negative mammogram, failure of needle localization, and patient not accepting clinical advice
107 A 'US study of 435 breast cancer patients from 2002 found that delay (ending an episode of

care with no physician diagnosis when there was a sign) was related to patients being
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inappropriately reassured that a lump was benign without biopsy, misread mammograms,
misread pathologic finding, poorly performed FNA, benign mammography report, woman finding
their own mass and current hormone replacement therapy (HRT) 1%. A South African study
found that increased patient interval (until a patient first presents to care) was associated with
older age, initial symptom denial and waiting for a lump to increase in size before seeking care.
Longer diagnostic interval was associated with comorbidities and longer pre-treatment interval
(between diagnosis and start of treatment) was associated with late stage disease at
presentation 1%, Therefore, wait times from symptoms to first presentation to healthcare or until
diagnosis appear to be related to distance from nearest cancer treatment centre, race, stage,
misinterpreted or false negative initial results and presence of vague symptoms upon

presentation.

In summary, longer wait times to receiving breast cancer treatment are seen with various
patient factors such as race, rural residence and lower education, disease factors such as stage
| breast cancer and healthcare factors such as region of treatment in Ontario, mastectomy with
reconstruction, OncotypeDx® testing and coverage through public insurance. Shorter wait times
to receiving breast cancer treatment are associated with assessment through dedicated breast
assessment centres. Longer wait times to first healthcare presentation or to breast cancer
diagnosis are associated with race, stage | breast cancer, misinterpreted or false negative initial

results and vague symptoms at presentation.

2.3.4. Breast cancer wait times in the Ontario immigrant population

Immigrants make up a large proportion of the Ontario and Canadian population. In 2011,
Canada had a foreign-born population of just under 6.8 million people, which represented 20.6%
of the total population. At that time, over 3.6 million or 53.3% of Canada’s foreign-born
population settled in Ontario, making up 28.5% of Ontario’s total population. Between 2006 and
2011, approximately 1.16 million foreign-born people immigrated to Canada, the largest source
being Asia (including the Middle East). During this time, 43.1% of new immigrants to Canada,

just over 501,000 people, settled in Ontario 1°,

Immigrants to Canada and Ontario are younger and tend to settle in more urban areas.
Of the immigrants arriving to Canada from 2006 to 2011, 58.6% were in the core working age

group between 25 and 54 years, 33.7% less than 25 years and 7.7% were 55 years or older. Of
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the 6.8 million Canadian immigrants in 2011, 91.0% settled in one of Canada’s 33 census

metropolitan areas (CMAs), compared with 63.3% of those who were born in Canada 1°,

Immigrants have been shown to have different rates of cancer screening and different
wait times to diagnosis. A Canadian CanIMPACT study found that immigrants, despite similar
primary care access, were less likely to have breast cancer that was screen-detected and had
longer diagnostic intervals than long-term residents °. Among Ontario immigrants, lower breast
cancer screening rates were associated with immigration from South Asia, living in low-income
neighbourhoods, having refugee status, being a new immigrant, not having regular physical
examinations, not being enrolled in a primary care patient enrollment model, having a male
physician and having an internationally trained physician . An Ontario study found that
immigrants were more likely to be diagnosed with a more advanced stage of breast cancer than
Canadian-born women and were younger at diagnosis, although the reasons for this were not
explored '2, Diagnosis at an earlier stage has been linked to origins from East Asia and the
Pacific and diagnosis at later stages has been linked to origins from Latin America and the
Caribbean and South Asia 2, Therefore, although primary care remains accessible to
immigrants, Canadian immigrant women have lower rates of breast cancer screening, have
longer wait times to diagnosis and are more likely to be diagnosed with more advanced disease
at younger ages than Canadian-born women. These differences vary according to the immigrant

class, years since arrival and region of origin.

2.3.5. How primary care may affect wait times to receiving care

Primary care involvement prior to and during the early stages of a cancer diagnosis
improves cancer outcomes. Increased PCP visits during 24 months prior to breast cancer
diagnosis has been associated with greater use of mammography, reduced odds of late-stage
diagnosis, and lower breast cancer specific and overall mortality in women using Medicare
insurance in the US 3, A US study of male veterans with lung cancer found that primary care
utilization in the early phase of lung cancer treatment (first 6 months after diagnosis) had a
marked effect in reducing mortality risk, with a dose-response relationship observed (i.e. an
increased number of primary care visits resulted in increased median survival time and reduced
hazards of death) even when controlling for stage and comorbidity. The authors hypothesized
that increased primary care utilization was likely associated with better care for comorbidities,
increased use of preventive care services such as vaccination and potential for increased

promotion of treatment adherence 4. A population-based case-control study of colorectal
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cancer (CRC) patients in the US found that higher primary care visits in the 4- to 27-month
period before CRC diagnosis in cases and in a comparable interval in controls was associated
with decreased CRC incidence and mortality and lower all-cause mortality. This association was
increased in patients with late-stage CRC diagnosis and attenuated with ever receipt of CRC
screening 1°. Taken together, these findings suggest that primary care involvement and
utilization increases cancer screening rates, reduces late-stage diagnosis and increases

survival time for a variety of cancers including breast cancer.

Various aspects of primary care may affect the timeliness of investigations and/or
referrals for further care once a patient presents with symptoms, which may in turn influence
outcomes. In a qualitative study of 60 breast, prostate, lung and colorectal cancer patients,
patients felt that their family doctors’ responsiveness to the patients’ symptoms was an
important factor for receiving timely care and improving wait times from symptoms to treatment
7. A cross-sectional questionnaire sent to 438 breast, lung and colorectal cancer patients in
Quebec, Canada found that 47% of those who presented with symptoms used their usual
source of primary care to start investigations. Greater comprehensiveness of care (addressing
the scope of a patient’s health needs) was associated with using this source to start
investigations as well as with shorter times between first symptoms and investigation. Greater
accessibility (ease of using services) was associated with shorter times between investigation
and diagnosis 1¢. Therefore the PCP’s responsiveness to patient symptoms, the
comprehensiveness of care and accessibility of care are likely associated with decreased wait
times to diagnosis and treatment. Higher PCP continuity, which has been linked to female
patient-reported gender, older patient age, lower independence in activities of daily living and
lower Charlson comorbidity score 7, has been associated with positive outcomes such as
higher rates of breast cancer screening '*” and lower use of avoidable hospital or ED services
18 However, a qualitative ICBP study from Wales found that “doctor-patient familiarity” can
sometimes be reported by patients as a barrier to timely diagnosis and treatment, although the
authors note that this relationship is commonly seen as a facilitator to diagnosis. The authors
discuss that while good primary care continuity is an important and positive aspect of primary
care, a “fresh pair of eyes” may expedite the diagnostic process 8. The quantitative association
between primary care continuity and wait times to receiving cancer therapy has not been
studied.
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2.3.6. Summary

Longer wait times to receiving breast cancer chemotherapy result in poorer outcomes
and are associated with patient, healthcare provider, healthcare system and disease-related
factors. Specifically, diagnostic and surgery to chemotherapy intervals >30 days have been
shown to be associated with later stage at diagnosis and worse overall survival, respectively.
Diagnosis to adjuvant chemotherapy intervals of >120 days and initial symptom to first
treatment intervals of >3 months have also been associated with worse overall survival. While
primary care involvement early in the cancer care pathway improves screening rates for non-
immigrants and survival outcomes, the role of primary care continuity on wait times to receiving
care has not been quantified. While high relational primary care continuity is commonly
appreciated as a facilitator to good quality care, some qualitative work suggests that higher
relational continuity may, in fact, be a barrier to timely diagnosis. Since immigrant women
experience lower breast cancer screening rates and longer wait times to diagnosis despite
similar primary care access, the effect of primary care continuity on wait times may need to be

examined separately in this population.

2.4. Overall Summary

PCPs are often involved with initiating investigations and referrals to specialists during
the early portion of a patient’s breast cancer journey. PCPs are also involved with coordinating
care and managing comorbidities throughout. However, during breast cancer chemotherapy, the
role of the PCP becomes less clear since management of chemotherapy and its side effects is
thought to be more appropriately addressed by oncology specialists. It is therefore important to
clarify the characteristics of breast cancer patients that use PCP services during adjuvant
chemotherapy and to identify the reasons for these visits. This is essential for helping prepare
PCPs in understanding the needs of these patients and in planning the allocation of appropriate
resources during this time. It is possible that patients with higher levels of comorbidity or mental
health concerns at baseline need to visit their PCPs more after starting chemotherapy due to
the added physical and mental stress of chemotherapy on top of their chronic concerns.
However, this has not been previously studied. Similarly, understanding the impact of PCP
continuity on wait times can help clinicians and policymakers in appreciating the role of

relational continuity on timely access to care.

The information in this literature review was obtained through an informal review

process.
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Chapter 3: Objectives and hypotheses

3.1. Objectives

3.1.1. Overall objective

To better understand the role and impact of primary care before and during adjuvant breast

cancer chemotherapy.
3.1.2. Specific objectives

To determine 1) how physical and/or mental comorbidity affect PCP use during adjuvant breast
cancer chemotherapy and 2) how primary care continuity affects time to chemotherapy.

3.2. Research Questions

1. Does patient comorbidity burden and/or mental health history affect the number of PCP
visits during adjuvant breast cancer chemotherapy after accounting for the patient’s age at
diagnosis, immigration status, income quintile, urban versus rural residence, Local Health
Integration Network, continuity of primary care and primary care practice type?

a. What are the most common reasons for patient PCP visits during adjuvant breast
cancer chemotherapy?

2. Does continuity of primary care affect the time from the index contact date (date of initial
signs/symptoms of breast cancer presentation in primary care) to start of adjuvant
chemotherapy after accounting for the patient’s age at diagnosis, immigration status, income
quintile, urban versus rural residence, comorbidity burden, mental health history, Local
Health Integration Network and primary care practice type?

a. Does continuity of primary care affect the time from index contact date to initial
consultation with an oncologist or breast cancer surgeon?
b. Does continuity of primary care affect the time from surgery to start of adjuvant

chemotherapy?
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3.3. Hypotheses

1. We hypothesized that both increasing comorbidity burden and/or a history of mental health
visits in primary care at baseline are associated with a greater increase in the number of
PCP visits during adjuvant breast cancer chemotherapy.

a. We hypothesized that visits to PCPs during adjuvant breast cancer chemotherapy
will be mostly due to common primary care presentations, rather than breast cancer-
or chemotherapy-related presentations.

2. We hypothesized that higher primary care continuity is associated with a decrease in time
from index contact date to start of adjuvant chemotherapy. We predict this result since
higher primary care continuity may indicate a better ability to coordinate care for patients,
which in turn could help decrease wait times.

a. We similarly hypothesized that higher primary care continuity will be associated with
a decrease in time from index contact date to first consultation with an oncologist or
breast surgeon,

b. but will not have an effect on the time from surgery to start of adjuvant

chemotherapy, since primary care is likely not as involved in this subinterval.
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Chapter 4: Methodology

4.1. ICES

ICES is a not-for-profit research institute composed of a community of researchers, data
and clinical experts who have access to an extensive and secure collection of Ontario’s
demographic and health-related data. In order to link databases at the individual level in a
deterministic fashion, an ICES key number, the IKN, is created, which is based on the
individual’s health card number and/or last name, first name, date of birth, sex and postal code.
Each individual is assigned his/her own IKN. Once the IKN is assigned to a record in a data set,
directly identifying information is deleted from the file and the data are incorporated into the
ICES data inventory, with records being linkable across health services databases using the
IKN 119,

4.2. Research Design

This study uses a population-based, retrospective cohort study design using linked
provincial-level administrative health databases housed at ICES, including the Ontario Cancer
Registry. The DCP in appendix B lists the processes and codes used to create the study

dataset and variables.

4.3. Population and Sampling

The CanIMPACT quantitative subgroup collected cohort data from five Canadian
provinces along various stages of their breast cancer care (i.e. diagnosis, treatment and
survivorship). The CanIMPACT Ontario treatment period cohort, which we used in this thesis,
consists of women in Ontario diagnosed with stage | to Il breast cancer between January 1,
2007 and Dec 31, 2011 who underwent potentially curative breast surgery (i.e. lumpectomy or
mastectomy) within 9 months of their diagnosis date and who received adjuvant chemotherapy
within 4 months of their initial surgery date. The CanIMPACT cohorts included women who were
diagnosed between 2007 and 2011 in order to ensure that women had at least 5 years of follow
up after diagnosis, which was explored in other CanIMPACT work investigating the survivorship
period 129121 \We feel that including only patients who have received chemotherapy within 4
months of surgery did not exclude potentially informative patients, since several studies

exploring this time interval found that no patients exceeded 3 months between surgery and
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chemotherapy in their cohorts 122124 with other studies stating that only 3.5-6.4% of their cohort
waited more than 10 weeks (~2.5 months) between surgery and chemotherapy 12, 0.92-4.32%
waited more than 12 weeks (-3 months) 26127 and 2.45% waited more than 90 days (3 months)

between surgery and chemotherapy 128,

Patients were excluded if they were male, were less than 18 years old, were not a
resident of Ontario or did not have a valid health card number at the time of diagnosis, had no
record of having received potentially curative breast surgery, did not have their cancer
histologically confirmed, had stage IV disease at diagnosis, had a previous history of any cancer
(except non-melanoma skin cancer), in situ breast cancer or non-solid breast tumor, or had a
new cancer diagnosis within 14 months of breast cancer diagnosis. We also excluded patients
who had received neoadjuvant chemotherapy or radiation therapy prior to adjuvant
chemotherapy since, due to the nature of the treatment regimens, the time to receive adjuvant
chemotherapy in these patients would be naturally increased compared to the rest of our study
population.

4.4, Data Sources

Provincial-level administrative data were obtained from several databases held at ICES
(table 4-1). Databases were deterministically linked at the individual patient level using the
patients’ IKNs and the study dataset was compiled by an ICES analyst as per ICES procedures.
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Table 4-1. Data sources used to obtain or create each variable of interest

Data Source

Variables Obtained

Ontario Cancer Registry (OCR)

Date of breast cancer diagnosis, age at diagnosis, sex,
other cancer diagnoses, cancer stage, histologic grade,
hormone receptor status (from Collaborative Staging
data)*

Ontario Drug Benefit Claims (ODB) &
New Drug Funding Program (NDFP)
databases

Hormone and HER2 receptor status (inferred from drug
identification numbers)*

Registered Persons Database (RPDB)

Postal code at time of diagnosis, date of death, Local
Health Integration Network

2006 Statistics Canada Census with
Postal code conversion file plus, version
5C

Urban/rural residence, Neighborhood income quintile

Immigration Refugee and Citizenship
Canada (IRCC) database

Immigration status, country of birth, immigrant category,
years since arrival

Ontario Breast Screening Program
(OBSP)

Cancer detection method (mammograms and results)*,
index contact date (date of mammograms and results)*

Ontario Health Insurance Plan (OHIP)

Number of PCP/other specialist visits (billed encounters)*,
reasons for visits, Usual Provider of Care index (PCP
visits)*, comorbidity burden (diagnosis codes)*, history of
mental health visits, cancer detection method (billed
breast testing/procedures/breast surgeon consultation)*,
index contact date (dates of first tests, referring physician,
date of physician encounters and dates of breast-related
encounters from billings)*, date of first oncology
consultation (encounter dates, diagnostic codes)*,
chemotherapy receipt, start of adjuvant chemotherapy

ICES Physician Database

Number of PCP visits (physician specialty)*, Usual
Provider of Care index (confirm physician specialty)*, date
of first oncology consultation (confirm physician specialty)*

Client Agency Program Enroliment
database (CAPE) & Corporate Provider
Database

Primary care practice type (enrollment program type)*

Canadian Institute for Health Information:

Discharge Abstract Database (DAD) &
Same Day Surgery (SDS) database

Cancer detection method (information on breast testing
and procedures)*, comorbidity burden (diagnosis codes
from DAD)*, index contact date (date of in-hospital/SDS
testing/procedures)*, surgery type, surgery date

Canadian Institute for Health Information:

National Ambulatory Care Reporting
System (NACRS)

Cancer detection method (breast testing/ procedures)*,
index contact date (date of outpatient/ED
testing/procedures)*

Cancer Activity Level Reporting (ALR)
database

Radiotherapy receipt, PCP cancer clinic visits potentially
carried out by GPOs

* Variable calculated or created using one or more datasets (relevant data that was extracted
included in parentheses)
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Ontario Cancer Registry (OCR)

The OCR is a database of all Ontario residents with newly diagnosed (incident) cancer
or cancer-related death. All new cancer cases are registered in the OCR except for non-
melanoma skin cancers. The OCR passively gathers information from pathology reports
mentioning cancer, regional cancer centre/treatment-level reports, out of province reports, CIHI
DAD/SDS/NACRS summaries which include a cancer diagnosis and death certificates with
cancer as recorded cause of death. The OCR uses a combination of deterministic linkage by

health card number and probabilistic linkage to aggregate a person’s source record 2°,

The OCR contains information on incident cancer cases (with earliest diagnosis dates
available from 1964), patient demographics, cancer diagnosis details and death information.
Staging data are available from 2007 onward. We used the OCR with collaborative staging data
to identify the included cohort and to obtain information on the date of diagnosis, as well as
disease characteristics such as cancer stage, histologic grade, and receptor status.

Ontario Drug Benefit (ODB) Claims

The ODB database contains information for prescription drugs claimed under the ODB
program from 1990 onward. The ODB program covers adults 265 years old or residents of LTC
facilities, people receiving services under the Home Care Program, Trillium Drug Program
recipients, people receiving social assistance (Ontario Works, Ontario Disability Support
Program) and people eligible for the Special Drugs Program. The ODB also includes records of
children and youth <24 years covered under the OHIP+ program starting from January 1, 2018.
The ODB covers drugs listed on the ODB formulary, some nutritional products and some

diabetic testing products.

We used the ODB database to identify specific therapies associated with cancer
receptor status, which helped us ascertain a patient’s cancer receptor status if this information

was missing in the OCR.
New Drug Funding Program (NDFP)

The NDFP, administered by Cancer Care Ontario, is one of four publicly funded drug
programs under the Ontario Public Drug Programs. The NDFP funds new cancer drugs. The
NDFP database is available from 1995 onward and captures information on treatment regimen,

treatment intent and date of administration. From 2007 to 2011, deterministic linkage with other
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databases held at ICES based on the IKN was achieved in 98.8% to 99.4% of NDFP records
with no missing values for drug hame in any of the NDFP records. Interestingly, among those
patients identified in the NDFP as receiving drugs for breast cancer, approximately 6% were not
captured in breast cancer diagnosis in the OCR %, Since our cohort was identified from OCR
data, this signifies that there may be a small number of patients diagnosed with breast cancer in

Ontario from 2007 to 2011 who were not included in our cohort.

We used the NDFP database to identify trastuzumab use, which helped us to infer a
patient’'s HER2 receptor status if this information was missing in the OCR database.

Registered Persons Database (RPDB)

The RPDB contains basic demographic information about anyone who has ever
received an Ontario health card number and is available from 1991 onward. Information is
obtained from the Ontario Ministry of Health and is supplemented with geographic and death
information datasets housed at ICES. The RPDB is deterministically linked with other datasets
using the IKN.

We used the RPDB to obtain a patient’s age at diagnosis, postal code at diagnosis and
date of death.

2006 Statistics Canada Census with Postal code conversion file plus, version 5C

The 2006 census was distributed to 13.1 million households in Canada between May 1
and May 13, 2006. The short form of the census contained 8 questions and was sent to and
completed by 80% of households. The long form of the census contained 53 additional
guestions and was sent to and completed by 20% of the population. Therefore, information on
age, sex, and marital status was collected for 100% of the responding population, whereas
information on occupation, education, ethnic origin, income, etc. was collected for 20% of the
responding population. The response rate for the long form of the 2006 census was 94.3% in

Ontario 31,

Geography data from the 2006 census was used along with data from Canada Post to
create the Postal Code Conversion File Plus (PCCF+) 132, The PCCF+ was used to link a
patient’s postal code at diagnosis to the associated census Dissemination Area (DA), which was

used to assess neighbourhood income quintiles, LHIN and urban or rural residence in our study.
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Immigration Refugee and Citizenship Canada (IRCC) database

The federal government’s IRCC database contains information on Canadian immigrants
who arrived from 1985 onward. We were therefore able to obtain data on these immigrants and
compare them to “long-term residents”, i.e. Canadian-born citizens and immigrants arriving to
Canada prior to 1985. The IRCC database includes demographic information such as country of
birth, date of achieving permanent residency status and immigrant class. At ICES, IRCC records
are assigned an IKN once they are linked to the RPDB. IRCC data are linked deterministically to
the RPDB if there are exact matches between surname, first name, date of birth, sex, and
sometimes second name or second name initial. Data are further linked probabilistically using
varying combinations of last and given name variants, date of birth and sex. In this manner, the
IRCC database has demonstrated 86% linkage with the RPDB, with 68% of linkages attributable
to deterministic linkage and 18% attributable to probabilistic linkage. Lower linkage rates at 78%
were observed for people born in East Asia. Further details on the IRCC to RPDB linkage

process can be found elsewhere 1%,
Ontario Breast Screening Program

The OBSP is a provincial cancer screening program that was established in 1990. The
OBSP database is available from 1999 onward and provides data on screening test dates,
referring physicians and final results. We used the OBSP database to identify the screen-

detected breast cancers that were associated with the OBSP.
Ontario Health Insurance Plan (OHIP)

OHIP is the provincial health care plan through which most health services in Ontario are
covered. The OHIP database is available from 1991 onward and contains information on
physicians, locations, diagnostic codes and fee codes associated with any given physician
encounter. OHIP uses International Classification of Diseases, ninth revision (ICD-9) codes for

diagnoses, procedures, treatments and tests.
Corporate Provider Database (CPDB)

The CPDB is available from 1965 onward and provides information on addresses,
registration, specialty training, certification and program eligibility information including primary
care group contracts about individual health care providers. We used this database to ascertain

FHT association among PCPs.
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ICES Physician Database (IPDB)

The IPDB is available from 1992 onward. The IPDB takes information from the CPDB
and combines it with the Ontario Physician Human Resource Data Centre database that is
verified through periodic telephone interviews with physicians practicing in Ontario. The IPDB
provides information useful for physician profiling that can be linked deterministically to other
ICES databases using an encoded billing number, which is valid in 99.84% of IPDB entries. We
used this database to identify physician specialty (e.g. GP/FP, medical oncology, radiation
oncology, etc.), which is identified in 100% of IPDB entries.

Client Agency Program Enrollment (CAPE) Tables

The CAPE tables indicate the enroliment of an individual in a primary care enrollment
model with a specific practitioner and group over time. A new record is created when a
Registered Person who is eligible for OHIP enrolls in a primary care model. Enrollment status is
available for 100% of records in the CAPE tables. Information on specific primary care
enrollment models are available for 99.5% of records in the CAPE tables. Patients attending
CHCs are not included in the CAPE database. In 2014/15-2015/16, out of around 13.7 million
Ontario residents, approximately 114,000 patients (<1%) were clients of a CHC **. These
patients are not captured in the CAPE database. A separate file from the CPDB provided by the
Ontario MOHLTC identifies physicians that are associated with a FHT.

Canadian Institute for Health Information (CIHI): Discharge Abstract Database (DAD)

The DAD is available from 1988 and captures administrative, clinical and demographic
information from hospital discharge records. This includes information on deaths, sign-outs and
transfers. The DAD uses ICD-10-enhanced Canadian version (CA) with the Canadian
Classification of Health Interventions (CCI) to code diagnoses and investigations. The ICD-10
system was introduced in Ontario in 2002. A re-abstraction study from 2002/03 and 2003/04
found that demographic data and procedures were coded with high sensitivity and near-perfect
specificity, while admission and discharge dates were nearly exact; however, diagnostic coding
was much more variable 1*°. We used the DAD to obtain information on diagnoses, tests,

procedures and surgeries performed during hospital admissions.
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CIHI: Same Day Surgery (SDS) Database

The SDS database is available from 1991 and contains administrative, clinical and
demographic information from day surgeries. Similarly to the DAD, the SDS database uses the
ICD-10-CA/CCI system to code diagnoses, investigations and procedures. As of April 2003,
SDS data are derived from the National Ambulatory Care Reporting System (NACRS)
database. We used the SDS database to obtain information on diagnoses, tests, procedures
and surgeries performed during day surgeries.

CIHI: National Ambulatory Care Reporting System (NACRS) database

The NACRS database is available from 2000 onward and contains information on
hospital-based and community-based ambulatory care. This includes information from ED visits,
day procedures, medical day/night care and high-cost ambulatory clinics including dialysis,
cardiac catheterization and oncology (including all regional cancer centres). The NACRS
database provides data on acuity, diagnoses, interventions and demographics. Similarly to the
DAD, the NACRS databases uses the ICD-10-CA/CCI system to code diagnoses, investigations
and procedures. We used the NACRS database to obtain information on diagnoses, tests and

procedures performed in day surgery facilities, outpatient clinics or EDs.
Cancer Activity Level Reporting (ALR) Database

The ALR database is available from 2005 onward and contains data on patient-level
activity focused on radiation and systemic therapy services as well as outpatient oncology clinic
visits. Over 99.9% of ALR are deterministically linked to other datasets using the IKN. The ALR
data set is used to produce quality, cost and performance indicators for Ontario’s cancer
system. We used the ALR database to identify patients that received radiotherapy and to

identify PCP visits by GPOs that took place in cancer clinics.

4.5. Operational definitions of time points and intervals

Specific dates that were looked at in this study include the index contact date, the date
of the first test, the date of the first consultation, the date of diagnosis, the date of surgery and
the start date of adjuvant chemotherapy (Table 4-2). These dates are analogous to the date of
first presentation, date of first investigation, date of first specialist visit, date of diagnosis, and

date of treatment start as seen in the Aarhus statement as used by the ICBP (Figure 2-2). The
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time points and other variables in this dataset were defined by the CanIMPACT quantitative
subgroup led by Patti Groome to be comparable across provinces (see appendix B for variable
coding and definitions). These time points and their associated intervals have not been
validated with another data source. While Groome et al. attempted to validate a slightly different
method of obtaining the diagnostic interval in oral cavity cancers, they found that the treating

medical charts they were using for validation were incomplete for that purpose 1%,

Table 4-2. Time points used in this thesis (see appendix B for variable coding and definitions)

Time points Operational definition

Index contact date If breast cancer was screen-detected: the date of screening.

If breast cancer was symptom-detected: either the earliest date of
breast-related encounters within 6 months prior to the diagnosis
date as determined from OHIP and CIHI-DAD diagnostic codes,
or the ordering date of the first diagnostic test, whichever was
earlier.

If the ordering date was not available, we used the encounter
prior to the first diagnostic test (with the referring physician, or the
PCP if the referring physician information was not available). If
there was no referring physician or PCP information available, we
used the date of the first diagnostic test.

Date of the first test The earliest date within 6 months prior to the diagnosis date in
which one of the following tests was performed as determined by
billings data: mammogram, breast ultrasound, breast magnetic
resonance imaging (MRI), breast biopsy, or breast surgeon
consultation.

Date of the first The date of first consultation with a medical oncologist, radiation
consultation oncologist, or breast surgeon.
Date of diagnosis Date of breast cancer diagnosis as taken from the Ontario Cancer

Registry (OCR) database.

The OCR lists the diagnosis date as the earliest of the following
records associated with the case: pathology specimen taken date,
DAD admission date, NACRS registration date, regional cancer
centre diagnosis/registration date, other provincial cancer registry
diagnosis date, or death date *?°.

Date of surgery The earliest lumpectomy or mastectomy procedure date.
Start of adjuvant The date of first chemotherapy received within 4 months after
chemotherapy surgery as determined from OHIP billing data.

The intervals we examined in this study include a baseline period, a treatment period, a
diagnostic interval, a primary care interval, a surgery to chemotherapy interval and a contact to
chemotherapy interval (Figure 4-1). All intervals were defined in number of days. The baseline
period is defined as the 6 to 30 months (i.e. a 24-month period) prior to the date of diagnosis.

The treatment period is the 6 months from the start of adjuvant chemotherapy. The contact to
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chemotherapy interval is the time from the index contact date to the start of adjuvant
chemotherapy. This interval is subdivided into the primary care interval and the surgery to
chemotherapy interval. The primary care interval is the time from index contact date to the
date of first oncology consultation. The surgery to chemotherapy interval is the time from the
last surgical procedure date within 6 months after breast cancer diagnosis to start of adjuvant
chemotherapy. In sensitivity analyses, we also examined the diagnostic interval, which was

defined as the time from index contact date to the date of diagnosis.

Baseline Period Date of First Test Diagnosis Date Treatment Period
(6-30 months before breast (6 months from start of adjuvant
cancer diagnosis) l A chemotherapy)
A (_)\_\
4 A / \

I I I I

Index Contact Date  Date of First Oncology Date of Surgery Start of Adjuvant
Consultation Chemotherapy

I - periods used to

explore PCP visits

[ = main intervals used as
outcomes

Figure 4-1. Time points and intervals of breast cancer care used in this thesis
PCP=primary care physician

The diagnostic and primary care intervals are similar to those seen in the Aarhus
statement used by the ICBP in order to ensure comparability of findings (Figure 2-2); however,
we have included additional intervals in this study in order to include time periods prior to the
first clinical appearance (the baseline period) and beyond the start of treatment (treatment
period). We have also expanded the ICBP’s “treatment start” date to include a date of surgery,

as well as a date of adjuvant chemotherapy initiation, in addition to the interval in between.
4.6. Operational definitions of variables of interest

4.6.1. Patient-level factors

Age at diagnosis

The patient’s age at the date of diagnosis was taken from the Ontario Cancer Registry.
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Comorbidity burden

Comorbidity burden was assessed using the Johns Hopkins Adjusted Clinical Groups
(ACG)® System Version 11136138 We specifically looked at the ACG® System Aggregated
Diagnosis Groups (ADGs). The ACG® System groups International Classification of Disease
(ICD) codes (-9 version, -9-CM version, or -10 version) into one of 32 diagnosis clusters known
as Aggregated Diagnosis Groups (ADG). Individual ICD codes are categorized into a single
ADG based on the condition’s duration, severity, diagnostic certainty, etiology, and specialty
care involvement %8, The ADG and ACG systems have been shown to be useful in predicting
physician utilization *°, patient costs in primary care ¥, as well as mortality *8. While there are
several measures of comorbidity burden that are used in health research to predict mortality and
other outcomes such as the Charlson comorbidity index and Elixhauser coding scheme, we
chose to use the Johns Hopkins ACG system since the Charlson and Elixhauser scores were
originally developed for use with inpatient data, whereas the ACG system was developed for
use with ambulatory as well as inpatient health administrative data as is used in our study 4°.

Comorbidity burden was defined as the total number of ADGs, excluding the major
psychosocial ADGs (ADG 23 psychosocial: time limited, minor; ADG 24 psychosocial:
recurrent/persistent, stable; ADG 25 psychosocial: recurrent or persistent, unstable). The major
psychosocial ADGs were excluded from the total number of ADGs in order to prevent any
overlap with our other mental health variable (see “History of mental health visits” below). This
approach to define previous medical morbidity has been used in a previously published study on
perinatal suicides '%'. The ADGs were calculated using healthcare data collected during the
baseline interval (the 24-month period corresponding to the 6 to 30 months prior to diagnosis)
since we were interested in the patient’s comorbidity burden prior to their cancer diagnosis and

prior to any potential adverse events related to cancer diagnosis and treatment.
History of mental health visits

Patients were considered to have a history of mental health (MH) visits if they had any
PCP visits during the baseline interval with associated MH diagnostic codes (see appendix B for
specific codes used). A validation study showed that using these primary care ambulatory

claims had an 81% sensitivity and a 97% specificity for detecting MH visits to PCPs 142,

While psychosocial ADGs could be used to measure a history of mental health

concerns, this method has not been previously validated. When comparing presence of
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psychosocial ADGs with our chosen MH variable as described in the paragraph above, we
achieved a near perfect agreement (kappa=0.98) with 119 more patients identified as having a
MH history when using psychosocial ADGs compared to the method described above. As such,
these methods are comparable. Due to the previous validation work, we chose to use the

method developed by Steele et al. described above.
Immigration status

Immigration status was assigned using the Immigration Refugee and Citizenship
Canada (IRCC) database.

Region of origin

Immigrant region of origin was classified into the following regions based on the patient’s
country of birth: East Asia & Pacific, Eastern Europe & Central Asia, South Asia, Sub-Saharan
Africa, USA/New Zealand/Australia and Western Europe. This classification has been used and
published in another CanIMPACT study °.

Years since arrival

Years since arrival was calculated as the number of years from the latest landing date

found in the IRCC database to the breast cancer diagnosis date.
Immigration class

Immigrants are classified into the following classes upon admission to the country:
economic, family, refugee and other. The economic class refers to immigrants selected based
on their ability to become economically established in Canada. The family class refers to
immigrants sponsored by a family member. The refugee class refers to immigrants fleeing their
countries due to fear of persecution. The other class refers to immigrants who do not fit into the
previous categories and include immigrants in the deferred removal order class, express entry

immigrants and immigration based on humanitarian and compassionate grounds.
Income quintile

Income, along with education and occupation, is one dimension of socio-economic
status *3. Income quintile, where Q1 (quintile 1) is the poorest and Q5 is the wealthiest, was

measured as an approximated household income based on community of residence and
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adjusted for household size. Postal codes at date of diagnosis were linked to a Census
Dissemination Area (DA) level, which was further linked to neighbourhood income based on
2006 census data. DAs, which cover the entire territory of Canada, are the smallest standard
geographic area for which census data are disseminated. DAs are composed of one or more

neighbouring dissemination blocks and contain a target of 400 to 700 individuals 44,
Urban versus rural residence

Census Metropolitan Areas (CMA) with populations over 100,000 and at least 50,000
living within the core, and Census Agglomerations (CA) with populations over 10,000 based on
2006 census data were considered urban areas. Metropolitan Influenced Zones (MIZ), which
refer to municipalities not in a CMA or CA, were used to classify rural areas. Strong, moderate,
and weak MIZ have 230%, 5-30%, and 0-5% of its resident employed labour force commuting to
work in any CMA or CA, respectively. “No MIZ" have no resident employed labour force
commuting to work in any CMA or CA, or have fewer than 40 individuals in their resident
employed labour force .

The patient’s residence was determined using their postal code at the date of diagnosis.
Residence was classified as urban (CMA or CA, i.e. population over 10,000), rural (Non-
CMAJCA, strong MIZ), rural-remote (Non-CMA/CA, moderate MIZ), rural-very remote (Non-
CMAJ/CA, weak/no MIZ or territories), rural-unknown (Non-CMA/CA, unknown MIZ), or unknown
(unknown if CMA/CA or not).

4.6.2. Healthcare provider and system-level factors

Local Health Integration Network (LHIN)

LHINs are regional healthcare agencies established by the Ontario government since
2006. They are responsible for planning, coordinating, integrating and funding health services
within their jurisdictions, which includes the management of hospitals, community health
centres, LTC homes, mental health and addiction agencies and community support service
agencies. There are 14 LHINs in Ontario that encompass the entire province: Central, Central
East, Central West, Champlain, Erie St. Clair, Hamilton Niagara Haldimand Brant, Mississauga
Halton, North Simcoe Muskoka, North East, North West, South East, South West, Toronto
Central, and Waterloo Wellington (Figure 2-1).

Patients were assigned to a LHIN based on their postal code at date of diagnosis.
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Continuity of primary care

Continuity of care has been defined as a patient’s experience of coherent and linked
care over time. Continuity of care can be seen as having three elements: informational,
relational and management continuity. Informational continuity is reflected in the flow of
information used to give care appropriate to the patient’s current circumstance. Relational
continuity refers to the ongoing relationship between patients and providers that can help
support knowledge of the patient over time and bridge discontinuous events. Management

continuity means that care from different providers is connected in a coherent manner ',

In this study, we focused on relational continuity of primary care, which was measured
using the Usual Provider of Care (UPC) index %6, The UPC index is one of the most commonly
used measures of care continuity in healthcare research !’ and has been shown to be
associated with physician-patient interaction quality 4. The UPC index was calculated as the
proportion of visits to the most-often-visited PCP during the 2-year baseline interval and was
only calculated for patients with at least 3 visits to any PCP during that interval. As such,
continuity of primary care was divided into the following categories: 0 PCP visits, 1-2 PCP visits,
low continuity (UPC <0.75) and high continuity (UPC >0.75).

Primary care practice type

Patient enrollment in a primary care practice model is available using the CAPE
database. Patient enroliment status was determined at the time of breast cancer diagnosis.
Patients can be enrolled in one of several models: family health teams (FHT), family health
groups (FHG), comprehensive care models (CCM), family health organizations (FHO), family
health networks (FHN), community health groups (CHG), community sponsored agreements
(CSA), group health centers (GHC), health services organizations (HSO), primary care groups
(PCG), primary care networks (PCN), rural and northern groups (RAN), south eastern area
medical organizations (SEAMO), and St. Joseph’s Health Centre. Community Health Centres
(CHC) were not considered in this analysis, since information on CHC enrollment was not
readily available. However, the number of patient visits that occur in a CHC is small compared
to other models. For example, in 2014/15-2015/16, out of around 13.7 million Ontario residents,
approximately 114,000 patients (<1%) were clients of a CHC, whereas approximately 3.47
million patients visited a FHT in Ontario ***. Further information on primary care practice models

in Ontario can be found in Chapter 2: Literature Review of this thesis.
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When assessing primary care payment models, patients assigned to FHTs were
considered to have primary care services paid through ‘team-based capitation’, patients
assigned to FHGs and CCMs were considered to have primary care services paid through
‘enhanced fee-for-service (FFS)’, patients assigned to FHOs and FHNs were considered to
have primary care services paid through ‘capitation’, patients assigned to the other primary care
models were considered to have primary care services paid through ‘other’, and unenrolled

patients were considered to have primary care services paid through ‘straight FFS’.
Breast cancer detection method

Patients were assessed for whether their breast cancer was screen-detected or
symptom-detected using a stepwise process. If there was documentation of a screening
mammogram as the initial test within 6 months prior to diagnosis, the patient was classified as
having been screen-detected. Additionally, if the earliest test was identified as a bilateral
mammogram, and an additional mammogram and/or breast ultrasound was ordered by a
radiologist that same day, or if the next breast testing on a different day was a mammogram or
breast ultrasound with no other tests that day, the patient was classified as having been screen-
detected. Otherwise, the patient was classified as symptom-detected. This method was
developed by the CanIMPACT quantitative subgroup and was used in other CanIMPACT

studies °, but has not been validated against any other data sources.
Breast cancer surgery type

Patients were classified as having received a lumpectomy and/or mastectomy procedure
if the CIHI DAD or SDS databases contained any of the associated procedure codes from 2

weeks before diagnosis date to 9 months after diagnosis date.
Receipt of neoadjuvant chemotherapy

Patients were deemed to have received neoadjuvant chemotherapy if they had OHIP
chemotherapy billing codes documented between the diagnosis date and the date of first

surgery.
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Receipt of radiation therapy

Patients were deemed to have received radiation therapy if they had recorded non-
palliative radiotherapy treatment to the breast, chest wall, supraclavicular nodes or axilla within

9 months of the date of diagnosis in the ALR database.

4.6.3. Disease-level factors

Stage

Breast cancer stage at diagnosis was taken from the Ontario Cancer Registry (OCR)
and was classified using the tumor-node-metastasis (TNM) staging system 6" edition, which
takes into account the tumour size, number of positive lymph nodes and involvement of specific
tissues or adjacent structures 18, The elements used to derive the TNM staging system are
known as Collaborative Staging (CS) data. The OCR combines the CS data with histology
records as well as age, grade, and tumour behaviour to create a stage group. Briefly, stage |
disease is considered localized to the breast, stage Il disease consists of larger tumours that
involve the axillary lymph nodes and stage Il disease consists of tumours that have clearly
invaded tissues around the breast. Stage IV disease represents breast cancer that has
metastasized throughout the body; patients with stage IV disease at diagnosis were excluded

from this study.
Grade

Histologic breast cancer grade was ascertained from the OCR using International
Classification of Diseases for Oncology (ICD-O) codes. The ICD-O coding system uses
topography, histology and behaviour information to assign a code. Breast cancers are divided
into the following groups: “well-differentiated”, “moderately differentiated” and “poorly
differentiated”. Well-differentiated tumours are considered low grade — these tumours tend to
grow and spread slowly. Moderately differentiated tumours are considered intermediate grade.
Poorly differentiated tumours are considered high grade tumours that tend to grow and spread

more rapidly than tumours of lower grades.
Receptor status

Breast cancers are categorized based on the presence or absence of estrogen receptors

(ER) and/or progesterone receptors (PR), as well as the presence or absence of human
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epidermal growth factor receptor 2 (HER2/neu receptors) as coded in the OCR. If ER or PR
status was missing in the OCR, ER/PR positive status was assigned if the patient was 65+
years at diagnosis and had a record of taking tamoxifen or an aromatase inhibitor in the year
post-diagnosis according to the ODB database. Similarly, HER2 status was also assigned to be
positive if there was a record of the patient having received trastuzumab in the NDFP data

within one year of diagnosis.

4.6.4. Main outcome variables

Number of PCP visits during the treatment period

We looked at the total number of outpatient PCP visits during the treatment period (6
months from the start of adjuvant chemotherapy). The treatment period was set at a 6 month
interval in order to capture the time when most patients would be undergoing chemotherapy and
potentially experiencing chemotherapy-related side effects or complications. Most adjuvant
breast cancer chemotherapy regimens are administered over a 16-week to 6-month period
depending on the regimen used *°. All office, phone, home or LTC facility visits where the
physician’s main specialty was listed as “general practice/family practice” or “family
practice/emergency medicine” were included. Any visits that took place in ED, inpatient, or
unknown locations were excluded. Visits to the same physician on the same day were counted

as one visit.

Number of PCP visits in cancer clinics

In order to get an estimate of which PCP visits might actually have been with GPOs, we
recorded the number of PCP visits during the treatment period that were carried out in cancer
clinics. For all OHIP-identified PCP visits that occurred during the treatment period, we looked at
the institution number that described where the visit took place. We then looked at the ALR
clinic visit records during the treatment period and found the hospital institution numbers
associated with the ALR records. If the OHIP-identified PCP visit institution number matched
any of the institution numbers associated with ALR-identified clinic visits, then the visit was
deemed to have taken place in a cancer clinic. Since this method has not been previously
validated or used in other studies, we only used this information in sensitivity analyses.

Reasons for PCP visits during the treatment period

We examined the diagnostic codes and visit fee codes for each PCP visit during the

treatment period as taken from the OHIP billings data. Visits were considered cancer-related if
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the diagnostic code was listed as “female breast neoplasm”, “male breast neoplasm”, “other
malignant neoplasms”, “CIS [Carcinoma in situ] — Breast [and genito-urinary system]” or

“Adverse Effects — of drugs and medications — including allergy, overdose, reactions”.
Number of oncology and other specialist visits during the treatment period

We tallied the visits and examined the diagnostic codes and visit fee codes for office,
phone, home or LTC facility visits during the treatment period where the physician’s main
specialty was not “general practice/family practice” or “family practice/emergency medicine”.
Oncology specialists included medical oncologists, radiation oncologists, and surgical
oncologists.

Contact to chemotherapy interval

The contact to chemotherapy interval is defined in our study as the number of days from
the index contact date to the start date of adjuvant chemotherapy. This interval comprises the
initial testing and investigations, referrals, specialist visits, diagnosis and surgical treatment that

a breast cancer patient undergoes.
Primary care interval

The primary care interval is defined in our study as the number of days from the index
contact date to the date of the first consultation with an oncologist (medical, radiation, or
surgical oncologist). This interval reflects the period in which the PCP is likely to be the most
responsible physician involved in the patient’s cancer care: from when a patient first presents
with symptoms or positive screening, through any initial tests, investigations and referrals, to the

date of first cancer specialist visit, at which point care is likely to transition to the specialist.
Surgery to chemotherapy interval

The surgery to chemotherapy interval is defined in our study as the number of days from
date of last surgical procedure within 6 months after breast cancer diagnosis to start date of
adjuvant chemotherapy. This interval reflects a period after potentially curative breast surgery
when patients are consulting with their specialists on the best course of treatment. During this
period, specialists have access to the breast cancer surgical sample that, through specialized
testing, can help determine which therapies are best to pursue. With this information, specialists

can determine the best course of treatment and proceed to arrange the appropriate therapies.
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4.7. Ethics

Ethics approval was obtained for the overarching CanIMPACT project on May 5, 2014
from Queen’s University Health Sciences & Affiliated Teaching Hospitals Research Ethics Board
(file number 6012581). Further ethics approval for this study was obtained from the University of

Toronto Health Sciences Research Ethics Board (appendix C).
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Chapter 5: Statistical Analyses

5.1 Data access and cleaning

Databases were linked at the individual patient level and compiled by an ICES analyst.
The ICES analyst then removed identifying information from the data. All analyses were
performed at ICES Central in Toronto, Ontario using SAS software, version 9.4 3°. Copyright ©
2013 SAS Institute Inc. SAS and all other SAS Institute Inc. product or service names are
registered trademarks or trademarks of SAS Institute Inc., Cary, NC, USA. A p-value <0.05 was
considered statistically significant.

The original cohort included all women diagnosed with breast cancer between Jan 1,
2007 and Dec 31, 2011 who received curative surgery and adjuvant chemotherapy in Ontario.
We excluded patients who had received neoadjuvant chemotherapy and patients who received
radiation therapy prior to adjuvant chemotherapy. We excluded the few patients who resided in
a LTC facility, since the nature and pattern of PCP visits in this setting are likely different from
ambulatory clinic visits. We further checked the data for implausible values and dealt with them
on a case-by-case basis. The few (n<6) patients with implausible interval lengths (i.e. date of

death prior to chemotherapy start date) were treated as having missing interval lengths.

5.2. Descriptive statistics

We used descriptive statistics to evaluate the characteristics of the patient population
according to comorbidity burden level, mental health (MH) history and continuity of care at
baseline. The characteristics we examined included age at diagnosis, immigration status (and if
patient was an immigrant, region of origin, years since immigration, immigrant class), income
quintile, urban versus rural residence, comorbidity burden, history of MH visits, LHIN, primary
care continuity, primary care practice type, cancer stage, grade, receptor status, detection
method, surgery type and receipt of radiation. We used chi-squared tests to compare
distributions of categorical variables across groups. We also evaluated mean PCP visit rates
during the treatment and baseline periods and mean differences between these rates across the
different characteristics. We used Wilcoxon rank sum tests to compare mean rates across
binary characteristics and one-way Kruskall-Wallis analysis of variance (ANOVA) to compare
means across characteristics with more than 2 categories. Lastly, we compared median and

90" percentile intervals (contact to chemotherapy interval, primary care interval and surgery to
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chemotherapy interval) across the same characteristics. We stratified these comparisons by
detection method (screened versus symptomatic). We used Wilcoxon rank sum tests to
compare medians across binary characteristics and Kruskall-Wallis ANOVA to compare
medians across potential confounders with multiple categories. The Wilcoxon rank sum and
Kruskall-Wallis ANOVA tests are honparametric tests that were used due to the non-normal

distributions of PCP visits and interval lengths.

We tallied the number of visits to primary care, medical oncology, radiation oncology,
surgical oncology and other physicians during the treatment period. We listed the 10 most
frequently used diagnostic codes for primary care and oncology visits during the treatment
period. Women who received neoadjuvant chemotherapy or received radiation therapy prior to
adjuvant chemotherapy (n=726) were included in these tallies.

5.3. Regression Analyses

5.3.1. Selecting covariates and potential confounders

A confounder is a factor that is a common cause of both the exposure and outcome of
interest. Failing to account for confounders may bias any causal inferences that are made about
the relationship between the selected exposure and outcome. In this thesis, due to the
retrospective and observational nature of our data, we accounted for confounding using
statistical methods and included potential confounders in multivariable regression models. While
difference-in-difference (DID) methodology used to answer our first research question
theoretically eliminates confounding since subjects serve as their own controls, we wanted to
account for any residual confounding by including potential confounders in our multivariable

models.

We pre-specified potential confounders of interest when building our models according
to clinical insight and relevance (table 5-1). All potential confounders deemed to be appropriate

for our models were included.
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Table 5-1. Potential confounders included in our statistical models

primary care

chemotherapy
interval in days

Objective | Exposure of Outcome of Potential confounders
interest interest
1 Patient Increase in number Demographics: age at diagnosis,
comorbidity of PCP visits during immigration status, income quintile, urban
burden & MH adjuvant breast versus rural residence
history cancer System and treatment factors: LHIN,
chemotherapy from continuity of primary care, primary care
baseline practice type
2 Continuity of Length of contact to Demographics: age at diagnosis,

immigration status, income quintile, urban
versus rural residence, comorbidity burden,
history of MH visits

System and treatment factors: LHIN,
primary care practice type

5.3.2. Testing for multicollinearity

All potential confounders were tested for multicollinearity using a variance inflation factor

(VIF) cutoff of >2.5. Variables found to be multicollinear were examined and dealt with on a

case-by-case basis.

5.3.3. Primary care visits during chemotherapy

We used difference-in-difference (DID) analysis to compare changes in PCP visit rates

from baseline to treatment periods between comorbidity and MH history groups. Subtracting

changes in PCP visits from the baseline to treatment periods between groups effectively

removes background secular trends in PCP visit rates. Additionally, each subject serves as her

own control, removing confounding by known and unknown individual factors associated with

PCP visit rates 1. Poisson and negative binomial regression modeling takes the log of the

expected count and relates it to the predictor variables using a linear function. For the Poisson

distribution to be the correct specification for the data, the mean and variance of the data need

to be equal. When the data are overdispersed and the variance is greater than the mean, as

was the case in our data, the Poisson distribution is inappropriate and a negative binomial

model, which incorporates a dispersion component to the variance, should be used instead. We

therefore used a negative binomial distribution for our model. Additionally, since the PCP visit

rates for a given subject are assumed to be correlated, we needed to account for repeated

measures. We therefore used generalized estimating equations with our negative binomial

model in order to account for repeated measures using unstructured covariance. We included
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an interaction term between the PCP visit rate and the time period (baseline versus treatment),
which allowed us to estimate the DID score, which, in a negative binomial model, translates to a
ratio of ratios (RoR): the ratio between comorbidity or MH groups of the ratios of PCP visit rates
between baseline and treatment periods. Although most patients had PCP visits measured over
the full 6 month treatment period and 24 month baseline period, some (n=72) patients died less
than 6 months from the start of their adjuvant chemotherapy and others (n=319) were not OHIP
eligible during the full 24 month baseline period. As such, we included an offset term in the
negative binomial model to account for differences in the exposure time of the baseline and
treatment periods.

5.3.3.1. Verifying Assumptions

In order to examine whether the estimates from our negative binomial model were
biased, we examined several assumptions. To ensure a proper fit of the model to the data, we
looked at the overdispersion factor (ODF). Since the ODF was greater than 1, meaning that the
variance of our model was greater than the mean, we could not use a Poisson distribution and
had to use the negative binomial distribution instead. A negative binomial model provided a
more adequate fit for our data, since negative binomial models incorporate a dispersion
component to the variance. We checked for influential observations using Cook’s D values. Due
to the large sample size of our population, over-specification was not an issue in our model. We
dealt with the correlation of our repeated measures (i.e. number of PCP visits during baseline
and treatment periods) by incorporating generalized estimating equations in our model.
Generalized estimating equations assume data are missing completely at random (i.e. that
missing values are neither due to any covariates (missing at random) nor to the outcome
(missing not at random)). Since there were n=41 missing values in our multivariable model due
to missing income quintile values, we performed a best-case worst-case sensitivity analysis
where we repeated our analysis with all missing values having been assigned to the first income
quintile and again with all missing values being assigned to the fifth income quintile. Difference-
in-difference analyses rely on a common trends assumption, which means that the time series
of outcomes, which in this study were PCP visit rates, in each group should differ by a fixed
amount in every period and exhibit a common set of period-specific changes °2. We checked
for the common trends assumption by examining the trends in mean monthly PCP visit rates
graphically in the 30 to 6 months prior to diagnosis and the 6 months after onset of

chemotherapy to ensure that the trends were parallel between groups.
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5.3.4. Continuity of care and wait times to chemotherapy

For our unadjusted model, we compared the median contact to chemotherapy interval,
as well as the median subintervals (primary care interval and surgery to chemotherapy interval)
across continuity of care groups using Kruskall-Wallis ANOVA. We also reported the 90™
percentile intervals. The contact to chemotherapy and primary care intervals were stratified by
detection method (screening versus symptom-detected). The surgery to chemotherapy interval
was not stratified by detection method, since detection of breast cancer does not occur during

this interval.

For our multivariable analysis, we performed quantile regressions looking at the effects
of primary care continuity of care at baseline on the contact to chemotherapy interval after
adjusting for potential confounders listed in table 5-1. Quantile regression models estimate
differences in quantiles instead of differences in means. It was used in this study since the
distribution of the contact to chemotherapy interval was skewed and not normal. We performed
quantile regression at the median and 90" percentile values of the contact to chemotherapy
interval, since those with average wait times and those with long wait times were of particular
interest. We repeated the quantile regression analyses at the median and 90" percentiles for

the primary care interval and the surgery to chemotherapy interval.

5.3.4.1. Verifying assumptions

A benefit of using quantile regression models is that the statistics are distribution-free
and there is no assumption that the residuals are normally distributed and homoscedastic.

Observations were assumed to be independent.

5.4. Loss to follow-up

Loss to follow-up was not a major issue in our project since we used health
administrative data that captures the vast majority of patient health encounters in Ontario.
Administrative loss could have occurred if a patient moved provinces or emigrated from Canada
after starting their breast cancer chemotherapy. While the number of patients estimated to have
moved out of province during the 6 month treatment period is small, persons moving out of
province are not required to alert the MOHLTC and it is difficult to track this data in the health

administrative databases.
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5.5. Sensitivity Analyses

5.5.1. Primary care visits during chemotherapy

We completed several sensitivity analyses of our DID model looking at the ratio of PCP

visit rates from treatment to baseline across comorbidity and MH groups:

1)

2)

3)

4)

5)

We explored best-case, worst-case scenarios for missing income quintile values
(n=41).

We included significant interaction terms between time period and potential
confounders in the model. This allowed us to estimate effects of other
confounders on the change in PCP visit rate from baseline to treatment.

We used total number of ADGs (including both physical and psychosocial ADGS)
as main risk factor of interest instead of separating into physical ADGs and MH
history.

We excluded PCP visits during the treatment period that were deemed to have
taken place in cancer clinics.

We conducted an analysis restricted to the immigrant population.

5.5.2. Continuity of care and wait times to chemotherapy

We performed several sensitivity analyses of our quantile regression analyses looking at

the effect of baseline primary care continuity:

1)

2)

3)

4)

5)

We explored best-case, worst-case scenarios for missing income quintile values
(n=41).

We input missing index contact date values (n=271) as the date of diagnosis. We
took this approach since the index contact date values were likely to be missing if
the date of the first test was after the date of diagnosis.

We included only patients with 3 or more PCP visits at baseline. This analysis
was done since the UPC index could only be calculated in this population.

We conducted an analysis restricted to the immigrant population in order to
assess for any differences in the effect of primary care continuity on wait times to
receiving chemotherapy in the immigrant population.

We conducted a quantile regression analysis to assess the impact of immigrant
region or origin, years since immigration and immigration class on the contact to

chemotherapy interval, the primary care interval and the surgery to
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chemotherapy interval. This model included age at diagnosis, income quintile,
physical comorbidities and MH history as potential confounders between

immigration characteristics and contact to chemotherapy interval.

5.6. Summary

In order to determine the differences in PCP visit rate changes during the treatment
period compared to baseline between comorbidity and/or MH groups, we performed a
difference-in-difference analysis using negative binomial modelling with generalized estimating
equations to account for repeated measures using the length of the baseline and treatment
intervals as an offset term. In order to determine the effect of continuity of primary care at
baseline on the varying intervals along the treatment pathway, we used quantile regression
analysis done at the median and 90™ percentile levels. We used multivariable analyses to
account for a pre-determined set of potential confounders.
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Chapter 6: Results

6.1. Participants

The original CanIMPACT treatment cohort included 13,508 women diagnosed with
breast cancer between Jan 1, 2007 and Dec 31, 2011 who received curative surgery and
adjuvant chemotherapy in Ontario. We excluded 653-657 patients who had received
neoadjuvant chemotherapy and a further 69 patients who received radiation therapy prior to
adjuvant chemotherapy (figure 6-1). A small number of patients who resided in a LTC facility
were excluded (n<6). This resulted in a final cohort size of 12,781 patients.

There were 271 (2.12%) patients with missing values for the index contact date. The
index contact date would likely have been missing in these patients if they did not receive any
testing (e.g. mammography, ultrasounds, biopsy or breast surgeon consultation) or have any
breast-cancer related encounters prior to diagnosis. In simple descriptive analyses, these 271
patients were more likely to have no primary care visits at baseline, poor continuity of care at
baseline and not be rostered to a primary care enrollment model, as well as being more likely to
be diagnosed with later stage disease, more likely to receive mastectomy and less likely to
receive radiation therapy (data not shown). These missing values were imputed in a sensitivity

analysis (see description in section 5.5.2.).

CanIMPACT treatment cohort

13,508 patients diagnosed with breast
cancer between Jan 1, 2007 and Dec 31,
2011 who received curative surgery and
adjuvant chemotherapy in Ontario

Excluded:
¢ Received neoadjuvant therapy (h=653-657)

* Enrolled in LTC facility (n<6)

l * Received radiation therapy prior to adjuvant chemotherapy (n=69)

‘ 12,781 patients included

Figure 6-1. Flow sheet of patients included in cohort study

6.2. Descriptive Statistics

In our cohort, 64.2% of women were diagnosed with breast cancer after the age of 50
years, 87.5% lived in urban areas and 13.3% were immigrants (table 6-1). The majority of

immigrants arrived as economic immigrants. Most patients (81.7%) visited a PCP at least 3
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times during the 24 month baseline. Of these, 62.5% were considered to have high baseline
continuity of care with their PCP (UPC >0.75). Only 6.3% of patients did not visit a PCP during
the baseline period. Most patients were rostered in a primary care enroliment model, with
almost half of patients being enrolled in an enhanced FFS model (FHG or CCM). The majority of
patients (57.01%) had 5 or fewer ADGs reflecting low comorbidity burden and 32.2% of patients
had a history of MH visits in primary care during the 24-month baseline period (6 to 30 months
prior to diagnosis). Less than a quarter of patients had their breast cancer diagnosed through
screening. Most patients were diagnosed with stage Il disease, received lumpectomy and
received radiation. Over half of patients had missing values for histological grade and receptor
status.

6.2.1. Characteristics of comorbidity and mental health groups

Characteristics between comorbidity and MH groups are listed in table 6-1. Those in the
lower comorbidity group were more likely to be younger, live rurally, be non-immigrants, have
fewer than 3 PCP visits during the baseline period, not be rostered in a primary care enrollment
model, live in South West, Waterloo Wellington, Hamilton Niagara Haldimand Brant or North
Simcoe Muskoka LHINs, have no MH visits at baseline or have received radiation therapy.
Those in the higher comorbidity group were more likely to be older, live in urban areas, have low
continuity of care, be rostered in a primary care model, particularly the enhanced FFS model, be
from Central West, Mississauga Halton, Toronto Central, Central and Central East LHINs and
have a MH history. Those with a MH history were more likely to be younger, live in urban areas,
be non-immigrants, be enrolled in an enhanced FFS primary care model, be from Erie St. Clair,
Central East or Champlain LHINs and have a higher number of comorbidities. Those with no
MH history were more likely to be older, be immigrants, have fewer than 3 PCP visits at
baseline, live in Waterloo Wellington, Mississauga Halton or South East LHINSs, have a lower
number of comorbidities and have received radiation therapy. There was no association
between comorbidity or MH groups and neighbourhood income quintile, cancer detection

method, cancer stage, histological grade or surgery type.

In the immigrant population, those in the lower comorbidity groups were more likely to be
from East Asia & Pacific or Eastern Europe & Central Asia or have arrived less than 10 years
prior to diagnosis. Immigrants in the higher comorbidity groups were more likely to be from Latin
America & Caribbean, South Asia or Western Europe, were more likely to have arrived 10 or

more years prior to diagnosis and were more likely to be refugees. Immigrants with no MH
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history were more likely to be from East Asia & Pacific and South Asia, were more likely to have

arrived less than 10 years prior to diagnosis and be economic class immigrants.

Table 6-1. Baseline characteristics according to levels of comorbidity and history of mental
health visits

Total Co-morbidity Level P value | Mental Health History P value
N=12,781
0-5 ADGs 6-9 ADGs 10+ ADGs Yes No
(low) (medium) (high) N=4,127 N=8,654
N= 7,287 N= 4,425 N= 1,069
Age (Categorical)
<40 | 1,102 (8.6%) | 639 (8.8%) 374 (8.5%) 89 (8.3%) <0.001 | 349 (8.5%) | 753 (8.7%) 0.008
40-49 | 3,481 2,177 1,092 1,134 2,347
(27.2%) (29.9%) (24.7%) 212 (19.8%) (27.5%) (27.1%)
50-59 | 4,225 2,500 1,417 1,404 2,821
(33.1%) (34.3%) (32.0%) 308 (28.8%) (34.0%) (32.6%)
60-69 | 3,045 1,581 1,155 985 2,060
(23.8%) (21.7%) (26.1%) 309 (28.9%) (23.9%) (23.8%)
70-74 | 607 (4.7%) 262 (3.6%) 239 (5.4%) 106 (9.9%) 180 (4.4%) | 427 (4.9%)
>74 | 321 (2.5%) 128 (1.8%) 148 (3.3%) 45 (4.2%) 75 (1.8%) 246 (2.8%)
Urban/rural Residence
Urban | 11,189 6,254 3,957 3,677 7,512
(87.5%) (85.8%) (89.4%) 978 (91.5%) | <0.001 | (89.1%) (86.8%) 0.06
Rural | 699 (5.5%) 450 (6.2%) 213 (4.8%) 36 (3.4%) 199 (4.8%) | 500 (5.8%)
Rural-remote | 596 (4.7%) 392 (5.4%) 168 (3.8%) 36 (3.4%) 170 (4.1%) | 426 (4.9%)
Rural-very remote | 292-297 187-192 85-90 (1.9- 15-20 (1.4- 80-85 210-215
(2.3%) (2.6%) 2.0%) 1.9%) (1.9-2.1%) | (2.4-2.5%)
Rural-unknown | <=5 <=5 <=5 <=5 <=5 <=5
Unknown | <=5 <=5 <=5 <=5 <=5 <=5
Immigration Status
Long-term residents* | 11,075 6,384 3,775 3,636 7,439
(86.7%) (87.6%) (85.3%) 916 (85.7%) 0.001 | (88.1%) (86.0%) <0.001
Immigrants | 1,706 650 491 1,215
(13.3%) 903 (12.4%) | (14.7%) 153 (14.3%) (11.9%) (14.0%)
Immigrant
Characteristics**
Region of Origin <0.001 0.007
East Asia & Pacific | 544 (4.3%) 280 (3.8%) 218 (4.9%) 46 (4.3%) 142 (3.4%) | 402 (4.6%)
Eastern Europe &
Central Asia | 286 (2.2%) 183 (2.5%) 90 (2.0%) 13 (1.2%) 91 (2.2%) 195 (2.3%)
Latin America &
Caribbean | 239 (1.9%) 113 (1.6%) 99 (2.2%) 27 (2.5%) 70 (1.7%) 169 (2.0%)
Middle East & North
Africa | 145 (1.1%) 71 (1.0%) 62 (1.4%) 12 (1.1%) 53 (1.3%) 92 (1.1%)
South Asia | 270 (2.1%) 125 (1.7%) 108 (2.4%) 37 (3.5%) 71 (1.7%) 199 (2.3%)
Sub-Saharan Africa | 87 (0.7%) 43 (0.6%) 38 (0.9%) 6 (0.6%) 27 (0.7%) 60 (0.7%)
USA/New
Zealand/Australia | 37 (0.3%) 25 (0.3%) 12 (0.3%) 0 (0.0%) 7 (0.2%) 30 (0.3%)
Western Europe | 98 (0.8%) 63 (0.9%) 23 (0.5%) 12 (1.1%) 30 (0.7%) 68 (0.8%)
Years since Arrival
<10y | 618 (4.8%) 370 (5.1%) 211 (4.8%) 37 (3.5%) <0.001 149 (3.6%) | 469 (5.4%) <0.001
>=10y | 1,088 (8.5%) | 533 (7.3%) 439 (9.9%) 116 (10.9%) 342 (8.3%) | 746 (8.6%)
Immigrant Class <0.001 <0.001
Economic | 885 (6.9%) 460 (6.3%) 354 (8.0%) 71 (6.6%) 244 (5.9%) | 641 (7.4%)
Family | 571 (4.5%) 311 (4.3%) 210 (4.7%) | 50 (4.7%) 166 (4.0%) | 405 (4.7%)
Refugee 71-76 (1.6- | 30-35(2.8- 76-81 136-141
218 (1.7%) 111 (1.5%) 1.7%) 3.3%) (1.8-2.0%) | (1.6%)
Other 6-11 (0.1- 27-32 (0.3-
32 (0.3%) 21 (0.3%) 0.2%) <=5 <=5 0.4%)
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Total Co-morbidity Level Pvalue | Mental Health History P value
N=12,781
0-5 ADGs 6-9 ADGs 10+ ADGs Yes No
(low) (medium) (high) N=4,127 N=8,654
N= 7,287 N= 4,425 N=1,069
Neighbourhood Income 0.073 0.09
Quintile
1 (lowest) | 2,020 1,121 705 685 1,335
(15.8%) (15.4%) (15.9%) 194 (18.1%) (16.6%) (15.4%)
2 | 2,384 1,376 792 786 1,598
(18.7%) (18.9%) (17.9%) 216 (20.2%) (19.0%) (18.5%)
3 207-211
2,523 1,433 879-883 (19.4- 839 1,684
(19.7%) (19.7%) (20.0%) 19.7%) (20.3%) (19.5%)
4 | 2,819 1,598 980 867 1,952
(22.1%) (21.9%) (22.1%) 241 (22.5%) (21.0%) (22.6%)
5 (highest) | 2,994 1,733 1,051 934 2,060
(23.4%) (23.8%) (23.8%) 210 (19.6%) (22.6%) (23.8%)
Unknown 10-15 (0.2-
41 (0.3%) 26 (0.4%) 0.3%) <=5 16 (0.4%) 25 (0.3%)
Cancer Detection
Method
Screening | 2,916 1,626 1,054 918 1,998
(22.8%) (22.3%) (23.8%) 236 (22.1%) 0.142 | (22.2%) (23.1%) 0.288
Symptomatic | 9,865 5,661 3,371 3,209 6,656
(77.2%) (77.7%) (76.2%) 833 (77.9%) (77.8%) (76.9%)
Stage
Stage | | 2,839 1,564 1,041 941 1,898
(22.2%) (21.5%) (23.5%) 234 (21.9%) 0.064 | (22.8%) (21.9%) 0.399
Stagell | 7,311 4,191 2,516 2,359 4,952
(57.2%) (57.5%) (56.9%) 604 (56.5%) (57.2%) (57.2%)
Stagelll | 2,631 1,532 868 827 1,804
(20.6%) (21.0%) (19.6%) 231 (21.6%) (20.0%) (20.8%)
Histological grade
Well-differentiated | 528 (4.1%) 321 (4.4%) 174 (3.9%) 33 (3.1%) 0.334 | 161(3.9%) | 367 (4.2%) 0.164
Moderately- | 2,468 1,407 856 773 1,695
differentiated | (19.3%) (19.3%) (19.3%) 205 (19.2%) (18.7%) (19.6%)
Poorly-differentiated | 3,196 1,818 1,124 1,007 2,189
(25.0%) (24.9%) (25.4%) 254 (23.8%) (24.4%) (25.3%)
Unknown | 6,589 3,741 2,271 2,186 4,403
(51.6%) (51.3%) (51.3%) 577 (54.0%) (53.0%) (50.9%)
Receptor Status 0.063 <0.001
ER+ or PR+ and Her2- | 2,930 1,715 1,007 886 2,044
(22.9%) (23.5%) (22.8%) 208 (19.5%) (21.5%) (23.6%)
ER+ or PR+ and HER2+ | 1,107 (8.7%) | 626 (8.6%) 396 (8.9%) 85 (8.0%) 317 (7.7%) | 790 (9.1%)
ER- and PR- and Her2+ | 519 (4.1%) 294 (4.0%) 172 (3.9%) 53 (5.0%) 163 (3.9%) | 356 (4.1%)
ER- and PR- and Her2- | 859 (6.7%) 465 (6.4%) 315 (7.1%) | 79 (7.4%) 317 (7.7%) | 542 (6.3%)
Unknown | 7,366 4,187 2,535 2,444 4,922
(57.6%) (57.5%) (57.3%) 644 (60.2%) (59.2%) (56.9%)
Surgery Type
Lumpectomy | 7,645 4,365 2,665 2,448 5,197
(59.8%) (59.9%) (60.2%) 615 (57.5%) 0.407 | (59.3%) (60.1%) 0.639
Mastectomy | 3,896 2,234 1,322 1,281 2,615
(30.5%) (30.7%) (29.9%) 340 (31.8%) (31.0%) (30.2%)
Lumpectomy
+Mastectomy | 1,240 (9.7%) | 688 (9.4%) 438 (9.9%) 114 (10.7%) 398 (9.6%) | 842 (9.7%)
Receipt of Radiation
Yes | 8,652 5,086 2,903 2,695 5,957
(67.7%) (69.8%) (65.6%) 663 (62.0%) | <0.001 | (65.3%) (68.8%) <0.001
Baseline Continuity of
Care
0 visit 7-12 (0.2- <=5
800 (6.3%) 788 (10.8%) | 0.3%) <0.001 18 (0.4%) 782 (9.0%) <0.001
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Total Co-morbidity Level Pvalue | Mental Health History P value
N=12,781
0-5 ADGs 6-9 ADGs 10+ ADGs Yes No
(low) (medium) (high) N=4,127 N=8,654
N= 7,287 N= 4,425 N= 1,069
1-2 visits | 1,536 1,472 59-64 (1.3- <=5 1,387
(12.0%) (20.2%) 1.4%) 149 (3.6%) | (16.0%)
UPC<=0.75 (low) | 3,914 1,773 1,661 1,486 2,428
(30.6%) (24.3%) (37.5%) 480 (44.9%) (36.0%) (28.1%)
UPC>0.75 (high) | 6,531 3,254 2,695 2,474 4,057
(51.1%) (44.7%) (60.9%) 582 (54.4%) (59.9%) (46.9%)
Primary Care Practice
Model
Straight FFS | 1,887 1,193 568 562 1,325
(14.8%) (16.4%) (12.8%) 126 (11.8%) | <0.001 | (13.6%) (15.3%) <0.001
Enhanced FFS | 6,281 3,212 2,394 2,213 4,068
(49.1%) (44.1%) (54.1%) 675 (63.1%) (53.6%) (47.0%)
Capitation | 2,235 1,326 763 714 1,521
(17.5%) (18.2%) (17.2%) 146 (13.7%) (17.3%) (17.6%)
Team-based capitation | 2,206 1,434 658 608 1,598
(17.3%) (19.7%) (14.9%) 114 (10.7%) (14.7%) (18.5%)
Other | 172 (1.3%) 122 (1.7%) | 42(0.9%) 8 (0.7%) 30 (0.7%) | 142 (1.6%)
Primary Care
Enrollment Status
Rostered | 10,900 6,094 3,863 3,566 7,334
(85.3%) (83.6%) (87.3%) 943 (88.2%) | <0.001 | (86.4%) (84.7%) 0.013
Not rostered | 1,881 1,193 562 561 1,320
(14.7%) (16.4%) (12.7%) 126 (11.8%) (13.6%) (15.3%)
LHIN <0.001 <0.001
1 Erie St. Clair | 713 (5.6%) 396 (5.4%) 256 (5.8%) 61 (5.7%) 259 (6.3%) | 454 (5.2%)
2 South West | 992 (7.8%) 623 (8.5%) 302 (6.8%) 67 (6.3%) 312 (7.6%) | 680 (7.9%)
3 Waterloo Wellington | 654 (5.1%) 436 (6.0%) 188 (4.2%) 30 (2.8%) 180 (4.4%) | 474 (5.5%)
4 Hamilton Niagara | 1,468 471 454 1,014
Haldimand Brant | (11.5%) 906 (12.4%) | (10.6%) 91 (8.5%) (11.0%) (11.7%)
5 Central West | 543 (4.2%) 248 (3.4%) 226 (5.1%) 69 (6.5%) 180 (4.4%) | 363 (4.2%)
6 Mississauga Halton | 750 (5.9%) 393 (5.4%) 273 (6.2%) 84 (7.9%) 226 (5.5%) | 524 (6.1%)
7 Toronto Central | 1,061 (8.3%) | 554 (7.6%) 405 (9.2%) 102 (9.5%) 398 (9.6%) | 663 (7.7%)
8 Central | 1,784 712 550 1,234
(14.0%) 886 (12.2%) | (16.1%) 186 (17.4%) (13.3%) (14.3%)
9 Central East | 1,710 615 570 1,140
(13.4%) 923 (12.7%) | (13.9%) 172 (16.1%) (13.8%) (13.2%)
10 South East | 520 (4.1%) 349 (4.8%) 137 (3.1%) 34 (3.2%) 139 (3.4%) | 381 (4.4%)
11 Champlain | 1,335 453 460 875
(10.4%) 784 (10.8%) | (10.2%) 98 (9.2%) (11.1%) (10.1%)
12 North Simcoe | 518-522 325-329 170-174 14-18 (1.3- 177-181 338-342
Muskoka | (4.1%) (4.5%) (3.8-3.9%) 1.7%) (4.3-4.4%) | (3.9-4.0%)
13 North East | 478 (3.7%) 301 (4.1%) 146 (3.3%) 31 (2.9%) 157 (3.8%) | 321 (3.7%)
14 North West | 252 (2.0%) 157 (2.2%) 69 (1.6%) 26 (2.4%) 62 (1.5%) 190 (2.2%)
Unknown | <=5 <=5 <=5 <=5 <=5 <=5
History of mental 4,127 1,730 1,810
health visits at baseline | (32.3%) (23.7%) (40.9%) 587 (54.9%) | <0.001
Physical ADGs
0-5 | 7,287 1,730 5,557
(57.01%) (41.9%) (64.2%) <0.001
6-9 | 4,425 1,810 2,615
(34.62%) (43.9%) (30.2%)
10+ | 1,069 587
(8.36%) (14.2%) 482 (5.6%)

*Long-term residents: Canadian-born citizens and immigrants arriving to Canada prior to 1985.

**Proportions of immigrant characteristics taken from entire cohort (n=12,781).
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6.2.2. Mean number of PCP visits by cohort characteristics

The mean number of PCP visits per month is displayed in figure 6-2. The mean number
of PCP visits during the baseline period was 0.39 visits per month (2.34 visits per 6 month
period), which remained fairly consistent throughout the entire baseline period. The mean
number of PCP visits per month started to increase in the 3 months prior to diagnosis with most
patients having at least one PCP visit in the month prior to diagnosis (mean 1.04 visits per
month in month prior to diagnosis). This pattern was similar in those who were diagnosed by
screening versus by symptoms with the exception that those whose breast cancer was detected
through screening had slightly fewer, although still increased, PCP visits during the one month
prior to diagnosis (mean 0.82 visits per month if screen-detected and 1.1 visits per month if
symptom-detected). Between the diagnosis date and the start of adjuvant chemotherapy
(median interval length 91 days), patients visited their PCPs an average of 0.85 times per
month. During the treatment period, patients visited their PCPs an average of 0.56 times per

month (3.36 visits per 6 month period), which was elevated compared to their baseline rate.
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Figure 6-2. Mean PCP visits per month prior to diagnosis and during adjuvant chemotherapy
D[n]=number of months prior to diagnosis date

T[n]=number of months from start of adjuvant chemotherapy

Median number of days between date of diagnosis and start of adjuvant chemotherapy=91 days.
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The PCP visit rates over 6 months during the baseline and treatment periods as well as
the change in rates are shown in table 6-2. PCP visits increased from baseline to treatment
periods across all groups of baseline characteristics (mean increase of 1 PCP visit over 6
months in whole cohort) except for the few (<5) patients with unknown LHIN (increase of -0.1
PCP visits per 6 months). There were 247 patients who had no PCP visits in either the baseline
or treatment periods. The greatest increases in PCP visit rates from baseline to treatment
occurred in those with <3 PCP visits at baseline, those living in remote or very remote rural
locations and those in the South West, Champlain and North West LHINs (mean increase of
1.8-2.5 PCP visits per 6 months). The lowest increases in PCP visit rates from baseline to
treatment occurred in those from Central West, Mississauga Halton and Toronto Central LHINS
as well as immigrants from South Asia (mean increase of 0.21-0.47 PCP visits over 6 months).
Patients over 70 years old had more PCP visits during both baseline and treatment periods
(mean 3.0-3.1 visits over 6 months at baseline and 4.2-4.4 visits over 6 month during treatment)
compared to other age groups; however there were no age differences in the change of rates
from baseline to treatment. Patients not enrolled in primary care models had fewer PCP visits
during the baseline and treatment periods (mean 2.1 and 3.2 visits per 6 months, respectively),
but showed no difference in change in rates. Patients enrolled in enhanced FFS primary care
models had the greatest number of visits during the baseline and treatment periods (mean 2.7
and 3.6 visits per 6 months, respectively), but the largest increase in rates was seen in patients
enrolled in team-base capitation models (mean increase of 1.5 visits per 6 months). Among the
surgery types, those who received mastectomies had the greatest number of PCP visits during
the treatment period (mean 3.6 visits over 6 months) and had the greatest increase in number of
PCP visits (mean increase of 1.2 visits over 6 months). PCP rates and change in rates did not

differ by cancer detection method nor by stage.

Table 6-2. Baseline characteristics according to PCP visits (per 6 month period)

Total Mean (SD)/4 P value Mean (SD) P value Difference (treatment | P value
N=12,781 baseline PCP treatment PCP - baseline)
visits visits Mean (SD)
Total 2.3(2.5) 3.4(3.4) 1(3.3)
Age (Categorical) <0.0001 <0.0001 0.3662
<40 | 1,102 (8.6%) 2.2 (2.2) 3(3.7) 0.87 (3.6)
40-49 | 3,481 (27.2%) | 2.1(2.3) 3.1(3.1) 1(3.1)
50-59 | 4,225(33.1%) | 2.3(2.6) 3.3(3.1) 1(3.2)
60-69 | 3,045 (23.8%) | 2.5(2.5) 3.6 (3.4) 1(3.4)
70-74 | 607 (4.7%) 3.1(2.6) 4.2 (3.8) 1(3.3)
>74 | 321(2.5%) 3(2.7) 4.4 (4.9) 1.3 (4.8)
Urban/rural Residence <0.0001 <0.0001 <0.0001
Urban | 11,189 2.4(2.5) 3.3(3.3) 0.89(3.2)
(87.5%)
Rural | 699 (5.5%) 2(2.2) 3.5(3.6) 1.5(3.7)
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Total Mean (SD)/4 P value Mean (SD) P value Difference (treatment | P value
N=12,781 baseline PCP treatment PCP - baseline)
visits visits Mean (SD)
Rural-remote | 596 (4.7%) 1.7 (1.7) 3.5(3.8) 1.8 (3.8)
Rural-very remote | 292-297 1.7 (1.9) 4.7 (4.2) 2.9 (4.3)
(2.3%)
Rural-unknown | <=5 * * *
Unknown | <=5 * * *
Immigration Status 0.0439 0.2578 0.0079
Long-term residents | 11,075 2.3(2.5) 3.4(3.4) 1(3.3)
(86.7%)
Immigrants | 1,706 (13.3%) | 2.5(2.2) 3.3(3.1) 0.82 (3.1)
Immigrant
Characteristics
Region of Origin <0.0001 0.0531 0.0290
East Asia & Pacific | 544 (4.3%) 2.5(2.3) 3.2(3.1) 0.73(3.2)
Eastern Europe & 1.8(1.9) 2.9(3.2) 1.1(3)
Central Asia | 286 (2.2%)
Latin America & 2.6(2.1) 3.4(3.2) 0.76 (3.2)
Caribbean | 239 (1.9%)
Middle East & North 2.6 (2) 3.7(3.2) 1.2(3.1)
Africa | 145 (1.1%)
South Asia | 270 (2.1%) 3.1(2.2) 3.4(3.1) 0.34(3.1)
Sub-Saharan Africa | 87 (0.7%) 2.3(1.9) 3.8(2.9) 1.5(2.8)
USA/New 1.3(0.85) 2.4(2.5) 1.1(2.7)
Zealand/Australia | 37 (0.3%)
Western Europe | 98 (0.8%) 2.3(2.2) 3.1(2.8) 0.8 (2.9)
Years since Arrival <0.0001 0.3055 0.0020
<10y | 618 (4.8%) 2(1.9) 3.2(3.1) 1.1(3.1)
>=10y | 1,088 (8.5%) 2.7 (2.3) 3.3(3.1) 0.65 (3.1)
Immigrant Class 0.1216 0.7962 0.1225
Economic | 885 (6.9%) 2.4 (2) 3.3(3.3) 0.89(3.1)
Family | 571 (4.5%) 2.5(2.4) 3.2(3.1) 0.77 (3.2)
Refugee | 218 (1.7%) 2.6 (2.3) 3.1(2.6) 0.51(2.6)
Other | 32(0.3%) 1.6 (1.6) 3.4(3.4) 1.8(3.1)
Neighbourhood Income 0.0028 <0.0001 0.2246
Quintile
1 (lowest) | 2,020 (15.8%) | 2.4 (2.3) 3.5(3.6) 1.1(3.5)
2 | 2,384 (18.7%) | 2.3(2.4) 3.5(3.4) 1.1(3.3)
3 | 2,523(19.7%) | 2.4(2.5) 3.5(3.3) 1(3.2)
4 | 2,819(22.1%) | 2.3(2.4) 3.4(3.3) 1(3.3)
5 (highest) | 2,994 (23.4%) | 2.2(2.7) 3.1(3.3) 0.91(3.3)
Unknown | 41 (0.3%) 2.2 (1.5) 3.9 (3.5) 1.7 (3.2)
Cancer Detection 0.5976 0.4014 0.6489
Method
Screening | 2,916 (22.8%) | 2.3(2.4) 3.3(3.1) 0.99 (3.1)
Symptomatic | 9,865 (77.2%) | 2.3(2.5) 3.4(3.4) 1(3.4)
Stage 0.7891 0.8486 0.5796
Stage | | 2,839(22.2%) | 2.3(2.2) 3.4(3.2) 1.1(3.2)
Stage Il | 7,311 (57.2%) | 2.4(2.4) 3.3(3.3) 0.99(3.2)
Stage Ill | 2,631(20.6%) | 2.3(2.9) 3.4(3.7) 1(3.7)
Histological grade 0.0054 <0.0001 <0.0001
Well-differentiated | 528 (4.1%) 2(2) 3.3(3.1) 1.2 (2.7)
Moderately-
differentiated | 2,468 (19.3%) 23(23) 3.13) 0.85(29)
Poorly-differentiated | 3,196 (25.0%) | 2.3 (2.5) 3.2(3.3) 0.85 (3.4)
Unknown | 6,589 (51.6%) | 2.4(2.6) 3.5(3.5) 1.1(3.5)
Receptor Status 0.0219 0.8880 0.1251
ER+ or PR+ and Her2- | 2,930 (22.9%) | 2.2 (2.4) 3.1(3.1) 0.92(3.1)
ER+ or PR+ and HER2+ | 1,107 (8.7%) 2.3(2.2) 3.2(3.3) 0.95(3.2)
ER- and PR- and Her2+ | 519 (4.1%) 2.5(2.7) 3.1(3.3) 0.63 (3.3)
ER- and PR- and Her2- | 859 (6.7%) 2.4 (2) 3.1(3.2) 0.76 (3.1)
Unknown | 7,366 (57.6%) | 2.4(2.6) 3.5(3.5) 1.1(3.4)
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Unknown

<=5

Total Mean (SD)/4 P value Mean (SD) P value Difference (treatment | P value
N=12,781 baseline PCP treatment PCP - baseline)
visits visits Mean (SD)
Surgery Type 0.4995 <0.0001 0.0002
Lumpectomy | 7,645 (59.8%) | 2.3(2.3) 3.2(3.3) 0.92 (3.2)
Mastectomy | 3,896 (30.5%) | 2.4(2.8) 3.6 (3.5) 1.2(3.4)
Lump + mastectomy | 1,240 (9.7%) 2.4(2.4) 3.5(3.4) 1(3.4)
Receipt of Radiation <0.0001 <0.0001 <0.0001
Yes | 8,652 (67.7%) | 2.3(2.4) 3.2(3.2) 0.92 (3.1)
No | 4129 (32.3%) 2.5(2.7) 3.7(3.7) 1.2(3.7)
Baseline Continuity of <0.0001 <0.0001 <0.0001
Care
0 visit | 800 (6.3%) 0 (0) 2.1(2.7) 2.1(2.7)
1-2 visits | 1,536 (12.0%) | 0.39(0.12) 2.1(2.4) 1.8(2.4)
UPC<=0.75 (low) | 3,914 (30.6%) | 2.8 (2.5) 3.6 (3.5) 0.74 (3.6)
UPC>0.75 (high) | 6,531 (51.1%) | 2.8 (2.5) 3.7 (3.4) 0.88(3.3)
Primary Care Practice <0.0001 <0.0001 <0.0001
Model
Straight FFS | 1,887 (14.8%) | 2.1(2.7) 3.2(3.4) 1.1(3.4)
Enhanced FFS | 6,281 (49.1%) | 2.7 (2.7) 3.6 (3.4) 0.88 (3.3)
Capitation | 2,235 (17.5%) | 2.1(2.1) 3(3.1) 0.85 (3.1)
Team-based capitation | 2,206 (17.3%) | 1.7 (1.9) 3.2(3.3) 1.5(3.4)
Other | 172 (1.3%) 1.3(1.6) 2.4(3.2) 1.1(3)
Primary Care Enrollment <0.0001 0.0316 0.2449
Status
Rostered | 10,900
(85.3%) 2.4(2.4) 3.4(3.3) 1(3.3)
Not rostered | 1,881 (14.7%) | 2.1(2.7) 3.2(3.4) 1.1(3.4)
LHIN <0.0001 <0.0001 <0.0001
1 Erie St. Clair | 713 (5.6%) 2.4 (2.5) 3.4(3.7) 1.1(3.5)
2 South West | 992 (7.8%) 2.1(2) 3.8(3.2) 1.8(3.2)
3 Waterloo Wellington | 654 (5.1%) 1.7 (1.8) 2.7 (3) 1(2.7)
4 Hamilton Niagara
Haldimand Brant | 1,468 (11.5%) | 1?2 35(3.) 1.4 (3)
5 Central West | 543 (4.2%) 3(2.4) 3.5(3.1) 0.46 (3.1)
6 Mississauga Halton | 750 (5.9%) 2.6 (2.4) 2.8(3.1) 0.21(3)
7 Toronto Central | 1,061 (8.3%) 2.5(3.2) 3(3.3) 0.47 (3.2)
8 Central | 1,784 (14.0%) | 2.7 (2.7) 3.2(3) 0.52 (3.3)
9 Central East | 1,710(13.4%) | 2.6 (2.4) 3.4(3.5) 0.85 (3.4)
10 South East | 520 (4.1%) 2(2.1) 3.1(3.5) 1.2 (3.5)
11 Champlain | 1,335 (10.4%) | 2.1(2.6) 3.9(3.3) 1.8 (2.9)
12 North Simcoe | 518-522
Muskoka | (4.1%) 2.3(2.9) 3(2.7) 0.7 (3.5)
13 North East | 478 (3.7%) 2(1.9) 3.1(3.9) 1.1(3.6)
14 North West | 252 (2.0%) 1.9(1.8) 4.4 (5.6) 2.5 (5.6)
* * *

*Values suppressed due to small cells

Within the immigrant population, those from USA/New Zealand/Australia had the fewest

PCP visits and those from South Asia had the highest number of PCP visits at baseline (mean

1.3 and 3.1 visits per 6 months, respectively; table 6-2). Those from Sub-Saharan Africa

showed the greatest increase in rates and those from South Asia showed the lowest increase in

rates (mean increase of 1.5 and 0.34 visits per 6 months, respectively). Those who arrived less

than 10 years prior to diagnosis had a lower number of PCP visits at baseline (mean 2.0 visits

per 6 months) and showed a greater increase in rate (mean increase of 1.1 visits per 6 months).
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Immigrant class was not associated with the number of PCP visits during any period nor with

the change in PCP visit rate.

6.2.3. Characteristics of physician visits

Number of physician visits by specialty during the baseline and treatment intervals are
listed in table 6-3. While those who visited their PCP at least one time decreased from the
baseline period to the treatment period (93.74% versus 84.97%), the mean number of visits to
PCPs per 6 month period increased from 2.3 visits per 6 months during the baseline period to
3.4 visits per 6 months during the treatment period. Patients visited oncologists an average of
10.5 times during the 6 month treatment period and other specialists an average of 1.1 times.
During the baseline period, the most visited other specialties included obstetrics & gynecology,
psychiatry, ophthalmology, general surgery and orthopedic surgery. During the treatment
period, the most visited other specialties included psychiatry, obstetrics & gynecology,
ophthalmology, plastic surgery and cardiology. The number of patients with at least one visit to
a specialist increased during the treatment period for the following specialties: hematology,
psychiatry, diagnostic radiology, anatomical pathology, gynecologic oncology, infectious
diseases, medical genetics, general pathology, medical biochemistry, nuclear medicine and

medical, radiation and surgical oncology.

Table 6-3. Mean number of physician visits by specialty during the baseline and treatment
intervals

Physician Specialty

Number of Visits during the
24 month Baseline period*

Number of Visits during the 6
month Treatment period**

N=12,781 Mean (SD) Mean (SD)
Primary Care 9.36 (9.93) 3.36 (3.36)
Oncology 0.03 (0.38) 10.46 (4.59)
Medical 0.01 (0.27) 6.00 (3.73)
Radiation 0.01 (0.27) 3.39 (2.42)
Surgical N/A 1.06 (1.56)
Other specialties 4.21 (7.20) 1.09 (2.03)
Psychiatry 0.53 (4.15) 0.17 (1.14)
Obstetrics & Gynecology 0.69 (2.59) 0.11 (0.63)
Ophthalmology 0.42 (1.73) 0.09 (0.47)
General Surgery 0.32 (1.00) 0.01 (0.15)
Orthopedic Surgery 0.29 (1.19) 0.03 (0.27)
Plastic Surgery 0.10 (0.65) 0.08 (0.56)
Cardiology 0.13 (0.75) 0.07 (0.44)

* Baseline period = the 6 to 30 months prior to diagnosis (i.e. a 24-month period)
** Treatment period = the 6 months starting from the start of adjuvant chemotherapy
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Patients were seen by their PCPs during the baseline and treatment periods for a
variety of reasons (table 6-4). Prior to their breast cancer diagnosis, patients most often went to
their PCP for the following reasons: hypertension, anxiety, annual health examinations, upper
respiratory tract infections and diabetes. During adjuvant chemotherapy, patients most often
saw their PCP for breast cancer-related concerns, with other reasons remaining similar to their
pre-diagnosis visits. Although males were excluded from the cohort, 1.84% of PCP visits during
the treatment period had an associated diagnostic code of male breast cancer. Breast-cancer
related concerns (diagnostic codes of female breast cancer, other malignant neoplasm,
breast/genitourinary carcinoma in situ, adverse medication/drug effects or male breast cancer)
made up 39.64% of PCP visits during the treatment period. Adding anxiety as a breast-cancer
related concern increased this proportion to 45.92%.

Table 6-4. Top 10 diagnostic codes for PCPs during baseline and treatment periods

Rank | PCP Visits (Baseline period) PCP Visits (Treatment period)
Dx code N (%) Dx code N (%)
Total 119294 42748
1 Hypertension 10951 (9.18%) | Breast cancer (Female) 14097 (32.98%)
2 Anxiety 8533 (7.15%) Anxiety 2686 (6.28%)
3 Annual health examination 5606 (4.70%) Hypertension 1757 (4.11%)
4 Common cold 4844 (4.06%) Other ill-defined conditions, general symptoms | 1429 (3.34%)
5 Diabetes 4696 (3.94%) Common cold 1301 (3.04%)
6 Join pain, swelling, masses; muscle 3804 (3.19%) No diagnosis* 1182 (2.77%)
pain
7 Hypercholesterolemia 3661 (3.07%) Cancer, multiple sites, other malignant 1006 (2.35%)
neoplasms
8 Other ill-defined conditions, general 3410 (2.86%) Diabetes 978 (2.29%)
symptoms
9 Abdominal pain, nausea and vomiting, | 3261 (2.73%) Breast cancer (male) 785 (1.84%)
general digestive symptoms
10 Osteoarthritis 2678 (2.24%) Abdominal pain, nausea and vomiting, general | 763 (1.78%)
digestive symptoms

* 90% of PCP visits with no diagnosis code during treatment were billed with monthly long-term
anticoagulant supervision by telephone, completion of northern health travel grant application
form, routine urinalysis and pre-operative assessment fee codes.

Figure 6-3 shows the percentage of breast cancer-related, anxiety and other PCP visits

during the treatment phase by physical and mental comorbidity groups. Patients in the low

physical comorbidity group had the highest proportion of breast cancer-related PCP visits during

the treatment phase at 45.9% or 51.6% if anxiety-related visits are included. This proportion

decreases to 28.8% among the high physical comorbidity group or 35.7% if anxiety-related visits

are included. Patients with a MH history had a higher proportion of anxiety-related visits during

the treatment phase and a lower proportion of breast cancer-related visits. However, if you

include anxiety as a breast cancer-related concern, the percentage of visits for breast cancer-

related concerns becomes similar among those with and without a MH history.
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Figure 6-3. Percentage of breast cancer-related, anxiety and other PCP visits during adjuvant
breast cancer chemotherapy by physical comorbidity and mental health groups

Breast-cancer related diagnostic codes include female breast cancer, other malignant neoplasm,
breast/genitourinary carcinoma in situ, adverse medication/drug effects or male breast cancer.

Note: No one diagnostic code in the “other” category was associated with >5% of total PCP visits

6.2.4. Characteristics according to baseline continuity of care

The characteristics of the continuity of care groups for those with 3 or more PCP visits
during the baseline period are listed in table 6-5. Since the UPC index for continuity of care
could not be calculated for those with fewer than 3 PCP visits at baseline, we included the
characteristics for patients with 0 or 1-2 PCP visits at baseline separately in table 6-5. Those
with no visits during the baseline period were more likely to be in the 50-59 year old age group,
to live in remote rural locations, to be in the lowest two income quintiles, to have lower
comorbidity scores, to have no history of MH visits in primary care, to not be enrolled in a
primary care enrollment model, to live in the North East LHIN, to be diagnosed with stage Il or Il
disease and to receive mastectomy. Those with low continuity of care were more likely to be

less than 40 years old, to live in urban areas, to be immigrants, to have a higher number of
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comorbidities, to live in Mississauga Halton, Toronto Central or Central LHINSs, to have initially
presented with symptoms and to be diagnosed with ER/PR/HER2 positive cancers. High
continuity of care was associated with age over 60 years, being rostered to a primary care

model, screen-detected cancers and living in Central East LHIN.

In the immigrant group, those with no visits during the baseline period were more likely
to be from Eastern Europe & Central Asia and Middle East & North Africa, to have arrived less
than 10 years prior to diagnosis and to be family class immigrants. Immigrants with low
continuity of care were more likely to be from East Asia & Pacific, Latin America & Caribbean
and South Asia, to have been in Canada for greater than 10 years at the time of diagnosis and

to be refugee-class immigrants.

Table 6-5. Baseline characteristics according to continuity of care at baseline

Total Baseline Continuity of Care P value
N=12,781
0 visit 1-2 visits UPC<0.75 (low) UPC>0.75 (high)
Total 800 (100%) 1,536 (100%) 3,914 (100%) 6,531 (100%)
Age (Categorical)
<40 | 1,102 (8.6%) 69 (8.6%) 142 (9.2%) 457 (11.7%) 434 (6.6%) <.001
40-49 | 3,481 (27.2%) 226 (28.3%) 499 (32.5%) 1,237 (31.6%) 1,519 (23.3%)
50-59 | 4,225 (33.1%) 302 (37.8%) 533 (34.7%) 1,251 (32.0%) 2,139 (32.8%)
60-69 | 3,045 (23.8%) 176 (22.0%) 309 (20.1%) 779 (19.9%) 1,781 (27.3%)
70-74 | 607 (4.7%) 15 (1.9%) 37 (2.4%) 126 (3.2%) 429 (6.6%)
>74 | 321 (2.5%) 12 (1.5%) 16 (1.0%) 64 (1.6%) 229 (3.5%)
Urban/rural Residence
Urban | 11,189 (87.5%) | 664 (83.0%) 1,283 (83.5%) | 3,549 (90.7%) 5,693 (87.2%) <.001
Rural | 699 (5.5%) 45 (5.6%) 108 (7.0%) 149 (3.8%) 397 (6.1%)
Rural-remote | 596 (4.7%) 62 (7.8%) 94 (6.1%) 119 (3.0%) 321 (4.9%)
Rural-very remote 25-30 (3.1- 50-55 (3.3-
292-297 (2.3%) | 3.8%) 3.6%) 93-98 (2.4-2.5%) | 115-120 (1.8%)
Rural-unknown | <=5 <=5 <=5 <=5 <=5
Unknown | <=5 <=5 <=5 <=5 <=5
Immigration Status
Long-term residents | 11,075 (86.7%) | 681 (85.1%) 1,373 (89.4%) | 3,281 (83.8%) 5,740 (87.9%) <.001
Immigrants | 1,706 (13.3%) 119 (14.9%) 163 (10.6%) 633 (16.2%) 791 (12.1%)
Immigrant Characteristics
Region of Origin
East Asia & Pacific | 544 (4.3%) 34 (4.3%) 51 (3.3%) 191 (4.9%) 268 (4.1%) <.001
Eastern Europe & Central Asia | 286 (2.2%) 29 (3.6%) 43 (2.8%) 96 (2.5%) 118 (1.8%)
Latin America & Caribbean | 239 (1.9%) 13 (1.6%) 16 (1.0%) 94 (2.4%) 116 (1.8%)
Middle East & North Africa | 145 (1.1%) 16 (2.0%) 6 (0.4%) 55 (1.4%) 68 (1.0%)
South Asia | 270 (2.1%) 12 (1.5%) 16 (1.0%) 111 (2.8%) 131 (2.0%)
Sub-Saharan Africa 3-7 (0.4- 6-10 (0.4-
87 (0.7%) 0.9%) 0.7%) 44 (1.1%) 30 (0.5%)
USA/New Zealand/Australia | 37 (0.3%) <=5 5-9(0.3-0.6%) | 14 (0.4%) 12 (0.2%)
Western Europe | 98 (0.8%) 6 (0.8%) 16 (1.0%) 28 (0.7%) 48 (0.7%)
Years since Arrival
<10y | 618 (4.8%) 74 (9.3%) 65 (4.2%) 242 (6.2%) 237 (3.6%) <.001
>=10y | 1,088 (8.5%) 45 (5.6%) 98 (6.4%) 391 (10.0%) 554 (8.5%)
Immigrant Class
Economic | 885 (6.9%) 49 (6.1%) 84 (5.5%) 349 (8.9%) 403 (6.2%) <.001
Family | 571 (4.5%) 47 (5.9%) 58 (3.8%) 180 (4.6%) 286 (4.4%)
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Total Baseline Continuity of Care P value
N=12,781
0 visit 1-2 visits UPC<0.75 (low) UPC>0.75 (high)
Refugee 16-20 (2.0- 12-18 (0.8-
218 (1.7%) 2.5%) 1.2%) 95 (2.4%) 89 (1.4%)
Other 5-10 (0.6-
32 (0.3%) 1.3%) <=5 9 (0.2%) 13 (0.2%)
Neighbourhood Income
Quintile
1 (lowest) <.001
2,020 (15.8%) | 150 (18.8%) | 227 (14.8%) 597 (15.3%) 1,046 (16.0%)
2 | 2,384 (18.7%) 191 (23.9%) 276 (18.0%) 696 (17.8%) 1,221 (18.7%)
3 140-144 274-278
2,523 (19.7%) | (17.5-18.0%) | (17.8-18.1%) | 807 (20.6%) 1,298 (19.9%)
4 | 2,819(22.1%) | 153(19.1%) | 351 (22.9%) 873 (22.3%) 1,442 (22.1%)
5 (highest) | 2,994 (23.4%) 160 (20.0%) 401 (26.1%) 928 (23.7%) 1,505 (23.0%)
Unknown | 41(0.3%) <=5 <=5 13 (0.3%) 19 (0.3%)
Comorbidity Burden
0-5 ADGs | 7,287 (57.0%) 788 (98.5%) 1,472 (95.8%) | 1,773 (45.3%) 3,254 (49.8%) <.001
6-9 ADGs 10-14 (1.3- 55-59 (3.6-
4,425 (34.6%) 1.8%) 3.8%) 1,661 (42.4%) 2,695 (41.3%)
10+ ADGs | 1,069 (8.4%) <=5 <=5 480 (12.3%) 582 (8.9%)
History of Mental Health Visits
Yes | 4,127 (32.3%) 18 (2.3%) 149 (9.7%) 1,486 (38.0%) 2,474 (37.9%) <.001
Cancer Detection Method
Screening | 2,916 (22.8%) 164 (20.5%) 328 (21.4%) 776 (19.8%) 1,648 (25.2%) <.001
Symptomatic | 9,865 (77.2%) 636 (79.5%) 1,208 (78.6%) | 3,138 (80.2%) 4,883 (74.8%)
Stage
Stage | | 2,839 (22.2%) 140 (17.5%) 328 (21.4%) 886 (22.6%) 1,485 (22.7%) 0.017
Stage Il | 7,311 (57.2%) 470 (58.8%) 889 (57.9%) 2,251 (57.5%) 3,701 (56.7%)
Stage lll | 2,631 (20.6%) 190 (23.8%) 319 (20.8%) 777 (19.9%) 1,345 (20.6%)
Histological grade
Well-differentiated | 528 (4.1%) 42 (5.3%) 82 (5.3%) 152 (3.9%) 252 (3.9%) 0.025
Moderately-differentiated | 2,468 (19.3%) 155 (19.4%) 293 (19.1%) 763 (19.5%) 1,257 (19.2%)
Poorly-differentiated | 3,196 (25.0%) 203 (25.4%) 376 (24.5%) 1,038 (26.5%) 1,579 (24.2%)
Unknown | 6,589 (51.6%) 400 (50.0%) 785 (51.1%) 1,961 (50.1%) 3,443 (52.7%)
Receptor Status
ER+ or PR+ and Her2- | 2,930 (22.9%) 194 (24.3%) 383 (24.9%) 920 (23.5%) 1,433 (21.9%) 0.037
ER+ or PR+ and HER2+ | 1,107 (8.7%) 69 (8.6%) 125 (8.1%) 362 (9.2%) 551 (8.4%)
ER- and PR- and Her2+ | 519 (4.1%) 32 (4.0%) 52 (3.4%) 176 (4.5%) 259 (4.0%)
ER- and PR- and Her2- | 859 (6.7%) 42 (5.3%) 97 (6.3%) 282 (7.2%) 438 (6.7%)
Unknown | 7,366 (57.6%) 463 (57.9%) 879 (57.2%) 2,174 (55.5%) 3,850 (58.9%)
Surgery Type
Lumpectomy | 7,645 (59.8%) 447 (55.9%) 921 (60.0%) 2,382 (60.9%) 3,895 (59.6%) 0.032
Mastectomy | 3,896 (30.5%) 283 (35.4%) 458 (29.8%) 1,179 (30.1%) 1,976 (30.3%)
Lumpectomy + Mastectomy | 1,240 (9.7%) 70 (8.8%) 157 (10.2%) 353 (9.0%) 660 (10.1%)
Receipt of Radiation
Yes | 8,652 (67.7%) 549 (68.6%) 1,095 (71.3%) | 2,621 (67.0%) 4,387 (67.2%) 0.011
No
Primary Care Practice Model
Straight FFS | 1,887 (14.8%) 301 (37.6%) 277 (18.0%) 542 (13.8%) 767 (11.7%) <.001
Enhanced FFS | 6,281 (49.1%) 228 (28.5%) 553 (36.0%) 2,036 (52.0%) 3,464 (53.0%)
Capitation | 2,235 (17.5%) 110 (13.8%) 303 (19.7%) 654 (16.7%) 1,168 (17.9%)
Team-based capitation | 2,206 (17.3%) 123 (15.4%) 369 (24.0%) 642 (16.4%) 1,072 (16.4%)
Other | 172 (1.3%) 38 (4.8%) 34 (2.2%) 40 (1.0%) 60 (0.9%)
Primary Care Enrollment
Status
Rostered | 10,900 (85.3%) | 499 (62.4%) 1,259 (82.0%) | 3,373 (86.2%) 5,769 (88.3%) <.001
Not rostered | 1,881 (14.7%) 301 (37.6%) 277 (18.0%) 541 (13.8%) 762 (11.7%)
LHIN
1 Erie St. Clair | 713 (5.6%) 47 (5.9%) 88 (5.7%) 221 (5.6%) 357 (5.5%) <.001
2 South West | 992 (7.8%) 55 (6.9%) 145 (9.4%) 242 (6.2%) 550 (8.4%)
3 Waterloo Wellington | 654 (5.1%) 59 (7.4%) 125 (8.1%) 140 (3.6%) 330 (5.1%)

70




Total Baseline Continuity of Care P value
N=12,781
0 visit 1-2 visits UPC<0.75 (low) UPC>0.75 (high)
4 Hamilton Niagara Haldimand
Brant | 1,468 (11.5%) 101 (12.6%) 198 (12.9%) 413 (10.6%) 756 (11.6%)
5 Central West | 543 (4.2%) 25 (3.1%) 30 (2.0%) 197 (5.0%) 291 (4.5%)
6 Mississauga Halton | 750 (5.9%) 47 (5.9%) 67 (4.4%) 280 (7.2%) 356 (5.5%)
7 Toronto Central | 1,061 (8.3%) 65 (8.1%) 121 (7.9%) 357 (9.1%) 518 (7.9%)
8 Central | 1,784 (14.0%) 72 (9.0%) 152 (9.9%) 626 (16.0%) 934 (14.3%)
9 Central East | 1,710 (13.4%) 90 (11.3%) 177 (11.5%) 495 (12.6%) 948 (14.5%)
10 South East | 520 (4.1%) 49 (6.1%) 81 (5.3%) 125 (3.2%) 265 (4.1%)
11 Champlain | 1,335 (10.4%) | 108 (13.5%) | 183 (11.9%) 444 (11.3%) 600 (9.2%)
12 North Simcoe Muskoka 12-16 (1.5- 70-74 (4.6- 165-169 (4.2-
518-522 (4.1%) | 2.0%) 4.8%) 4.3%) 266-270 (4.1%)
13 North East | 478 (3.7%) 44 (5.5%) 64 (4.2%) 129 (3.3%) 241 (3.7%)
14 North West | 252 (2.0%) 24 (3.0%) 34 (2.2%) 78 (2.0%) 116 (1.8%)
Unknown | <=5 <=5 <=5 <=5 <=5

6.2.5. Characteristics according to various intervals along the breast
cancer care pathway

The median overall interval from index contact date to start of adjuvant chemotherapy
was 125 days in the screened group and 127 in the symptomatic group (table 6-6). This median
interval was longer in those over 74 years by 7-12 days and shorter in those less than 40 years
old by 12-18 days. This median interval was shortened in those with stage Ill disease by 6-8
days. Among those who presented with symptoms, women who were diagnosed with stage |
disease had a longer interval by 9 days. Those who received both lumpectomy and mastectomy
had an increased median interval by 13-20 days from the overall median, those who did not
receive radiation after chemotherapy had an increased median interval by 19-20 days and those
in the Champlain LHIN had an increased median interval by 19-21 days. Those in the Waterloo
Wellington LHIN had shorter wait times by 6-15 days. Those enrolled in team-based capitation
primary care models had shorter median intervals by 4-5 days. Those in the Central east LHIN
had shorter wait times in the screened group by 11 days compared to the overall median. Within
the screened group, longer intervals were also seen in rural areas, with those in very remote
rural neighbourhoods experiencing a 30 day increase in interval compared to those living in
urban neighbourhoods. Within the symptomatic group, longer wait times were seen in the
immigrant population by 7 days compared to non-immigrants, those with higher comorbidity
burden by 12 days compared to those with lower comorbidity burden and those with a MH
history in primary care by 7 days compared to those without that history. Among immigrants
who presented with breast cancer symptoms, those from Latin America & Caribbean
experienced the longest contact to chemotherapy interval at 141 days, which was 30 days

longer than immigrants from Western Europe.
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Table 6-6. Baseline characteristics according to median contact to adjuvant chemotherapy
interval (in days) stratified by screened versus symptomatic detection

Total Contact to adjuvant chemotherapy interval in days
N= 12,781
Screened N=2,916 (22.8%) Symptomatic N=9,865 (77.2%)
Median (IQR) 9Qth P value* Median (IQR) 9Qth P value*
percentile percentile
Total 125 (103, 154) 185 127 (99, 171) 228
Age (Categorical) <0.0001 <0.0001
<40 | 1,102 (8.6%) 107 ( 85, 124) 189 115 ( 90, 155) 205
40-49 | 3,481 (27.2%) 115 (93, 147) 178 126 (99, 170) 228
50-59 | 4,225 (33.1%) 124 (103, 154) 187 128 (101, 175) 233
60-69 | 3,045 (23.8%) 126 (105, 155) 184 132 (103, 176) 231
70-74 | 607 (4.7%) 125 (104, 158) 185 138 (108, 179) 224
>74 | 321 (2.5%) 137 (118, 162) 187 134 (104, 175) 221
Urban/rural Residence <0.0001 0.4999
Urban | 11,189 (87.5%) 123 (102, 153) 182 127 (99, 170) 227
Rural | 699 (5.5%) 127 (110, 159) 189 125 (102, 175) 223
Rural-remote | 596 (4.7%) 134 (110, 164) 194 127 (98, 173) 225
Rural-very remote | 292-297 (2.3%) 153 (122, 184) 231 132 (104, 182) 259
Rural-unknown | <=5 ** ** ** **
Unknown | <=5 ** ** ** **
Immigration Status 0.1425 0.0008
Long-term residents | 11,075 (86.7%) 125 (103, 154) 184 126 (99, 170) 227
Immigrants | 1,706 (13.3%) 129 (104, 161) 194 133 (104, 175) 231
Immigrant Characteristics
Region of Origin 0.9288 0.0085
East Asia & Pacific | 544 (4.3%) 135 (106, 161) 191 138 (104, 175) 231
Eastern Europe & Central
Asia | 286 (2.2%) 135 (102, 167) 191 127 (100, 173) 230
Latin America &
Caribbean | 239 (1.9%) 129 (116, 154) 258 141 (108, 179) 241
Middle East & North
Africa | 145 (1.1%) 124 (104, 147) 191 134 (108, 181) 218
South Asia | 270 (2.1%) 126 (98, 160) 194 134 (109, 169) 217
Sub-Saharan Africa | 87 (0.7%) 137 (103, 155) 163 139 (106, 180) 225
USA/New
Zealand/Australia | 37 (0.3%) 119 (103, 148) 162 119 (100, 178) 231
Western Europe | 98 (0.8%) 123 (105, 176) 203 111 (94, 144) 231
Years since Arrival 0.6553 0.3281
<10y | 618 (4.8%) 128 (103, 162) 170 132 (103, 174) 224
>=10y | 1,088 (8.5%) 129 (104, 161) 194 134 (105, 175) 236
Immigrant Class 0.2277 0.3383
Economic | 885 (6.9%) 124 (101, 153) 187 133 (104, 175) 238
Family | 571 (4.5%) 133 (104, 167) 220 129 (104, 174) 219
Refugee | 218 (1.7%) 126 (112, 158) 203 137 (111, 179) 234
Other | 32 (0.3%) 153 (136, 167) 201 133 (108, 174) 236
Neighbourhood Income 0.1196 0.1620
Quintile
1 (lowest) | 2,020 (15.8%) 128 (106, 160) 188 130 (100, 175) 226
2 | 2,384 (18.7%) 125 (104, 155) 181 128 (100, 170) 231
3 | 2,523 (19.7%) 125 (104, 155) 183 127 (101, 174) 225
4 | 2,819(22.1%) 127 (103, 153) 186 126 (99, 168) 226
5 (highest) | 2,994 (23.4%) 122 (100, 151) 184 125 (98, 170) 231
Unknown | 41 (0.3%) 170 (119, 226) 247 143 (102, 182) 234
Comorbidity Burden 0.7763 <0.0001
0-5ADGs | 7,287 (57.0%) 124 (104, 153) 183 123 (98, 166) 219
6-9 ADGs | 4,425 (34.6%) 126 (103, 155) 189 133 (103, 178) 238
10+ ADGs | 1,069 (8.4%) 126 (104, 158) 182 135 (104, 183) 245
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Contact to adjuvant chemotherapy interval in days

Screened N=2,916 (22.8%)

Symptomatic N=9,865 (77.2%)

Median (IQR) 9ot Pvalue* | Median (IQR) 9ot P value*
percentile percentile
History of Mental Health 0.9609 <0.0001
Visits
Yes | 4,127 (32.3%) 124 (102, 155) 191 132 (103, 176) 233
No | 8654 (67.7%) 126 (104, 154) 183 125 (98, 169) 225
Stage 0.0010 <0.0001
Stage | | 2,839 (22.2%) 128 (105, 158) 188 136 (105, 185) 242
Stage Il | 7,311 (57.2%) 125 (103, 154) 184 127 (100, 169) 225
Stage lll | 2,631 (20.6%) 119 (100, 146) 182 119 (93, 162) 219
Histological grade <0.0001 <0.0001
Well-differentiated | 528 (4.1%) 128 (108, 155) 189 141 (114, 184) 246
Moderately-
differentiated | 2,468 (19.3%) 129 (106, 160) 189 133 (104, 178) 232
Poorly-differentiated | 3,196 (25.0%) 120 ( 98, 146) 179 119 (95, 161) 218
Unknown | 6,589 (51.6%) 126 (104, 155) 188 127 (100, 173) 231
Receptor Status 0.0063 0.0225
ER+ or PR+ and Her2- | 2,930 (22.9%) 124 (104, 155) 181 127 (101, 171) 226
ER+ or PR+ and HER2+ | 1,107 (8.7%) 133 (103, 164) 195 125 (99, 166) 223
ER- and PR- and Her2+ | 519 (4.1%) 122 (106, 154) 177 123(95,171) 224
ER- and PR- and Her2- | 859 (6.7%) 118 (95, 144) 182 120 (97, 162) 211
Unknown | 7,366 (57.6%) 126 (104, 154) 188 127 (100, 173) 231
Surgery Type <0.0001 <0.0001
Lumpectomy | 7,645 (59.8%) 123 (102, 154) 182 126 (100, 169) 226
Mastectomy | 3,896 (30.5%) 124 (104, 152) 184 124 (97, 167) 223
Lumpectomy +
Mastectomy | 1,240 (9.7%) 138 (113, 172) 217 147 (109, 196) 259
Receipt of Radiation <0.0001 <0.0001
Yes | 8,652 (67.7%) 118 (99, 143) 170 120 (97, 160) 215
No | 4,129 (32.3%) 145 (114, 176) 213 146 (110, 191) 252
Primary Care Model 0.0373 0.0012
Straight FFS | 1,887 (14.8%) 127 (104, 152) 182 126 (100, 169) 221
Enhanced FFS | 6,281 (49.1%) 127 (104, 159) 190 128 (100, 172) 230
Capitation | 2,235 (17.5%) 121 (102, 153) 180 127 (100, 175) 233
Team-based capitation | 2,206 (17.3%) 121 (101, 149) 182 122 (97, 166) 228
Other | 172 (1.3%) 126 (108, 157) 190 117 (91, 155) 203
Primary Care Enrollment 0.7247 0.6580
Status
Rostered | 10,900 (85.3%) 125 (103, 155) 185 127 (99, 171) 230
Not rostered | 1,881 (14.7%) 127 (104, 152) 183 127 (100, 169) 221
LHIN <0.0001 <0.0001
1 Erie St. Clair | 713 (5.6%) 118 (99, 142) 179 120 (92, 157) 208
2 South West | 992 (7.8%) 138 (113, 167) 200 133 (103, 172) 227
3 Waterloo Wellington | 654 (5.1%) 119 (98, 141) 167 112 (91, 150) 207
4 Hamilton Niagara
Haldimand Brant | 1,468 (11.5%) 118 (100, 140) 170 116 ( 96, 155) 213
5 Central West | 543 (4.2%) 120 (99, 150) 182 126 (99, 171) 223
6 Mississauga Halton | 750 (5.9%) 120 (96, 154) 196 124 (96, 173) 234
7 Toronto Central | 1,061 (8.3%) 126 (106, 155) 184 134 (105, 185) 247
8 Central | 1,784 (14.0%) 124 (101, 154) 188 128 (101, 174) 231
9 Central East | 1,710 (13.4%) 114 ( 95, 146) 179 127 (98, 171) 220
10 South East | 520 (4.1%) 126 (106, 159) 183 120(99, 157) 217
11 Champlain | 1,335 (10.4%) 144 (121, 169) 189 148 (120, 189) 249
12 North Simcoe
Muskoka | 518-522 (4.1%) 126 (103, 162) 176 122 (102, 176) 237
13 North East | 478 (3.7%) 118 (98, 147) 190 117 ( 88, 160) 216
14 North West | 252 (2.0%) 143 (108, 161) 198 128 (92, 173) 231

Unknown

<=5

* ¥

%%k

* ¥

%%k

*p-values calculated for median values
**values suppressed due to small cells
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We looked further at two subdivisions of the contact to chemotherapy interval, the
primary care interval (from index contact date to date of first oncology consultation) and the
surgery to chemotherapy interval. The median primary care interval was 34 days in both the
screened and symptomatic groups (appendix D). This median interval was longer in those with
stage | disease by 3-5 days, with well-differentiated tumours by 4-5 days and in the Champlain
LHIN by 10-12 days. This median primary care interval was decreased in the screened group
for those aged <50 years by 13-14 days. This median interval was increased in the screened
group for those living very remotely rural by 9 days and those in the North West LHIN by 22
days. Those in the symptomatic group had shorter median primary care intervals for those <40
years or >74 years by 5-6 days. The median surgery to adjuvant chemotherapy interval was 58
days (appendix E). This interval was longer in those >74 years old by 7 days, those living very
remotely rural by 8 days, those who received lumpectomy and mastectomy by 14 days, those
who did not receive radiation therapy by 7 days and those in the Champlain LHIN by 7 days.
This median interval was shorter in those with stage Il disease by 5 days, those with triple
negative tumours by 6 days and in the Erie St. Clair LHIN by 8 days. A summary of the intervals

is presented in figure 6-4.
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Figure 6-4. Boxplots of all intervals in days separated by method of breast cancer detection.
Note: surgery to chemotherapy interval not separated by detection method since breast cancer
detection not relevant during this interval.
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6.3. Primary care use increases during breast cancer chemotherapy

6.3.1. Unadjusted model

The mean number of PCP visits during the baseline and treatment periods by physical

comorbidities and history of MH visits are presented in table 6-7, figures 6-5 and 6-6. Those with

a MH history and those with higher comorbidity level had a higher PCP visit rate during both

baseline and treatment periods; however, the relative increase in PCP visit rates in these

groups appears to be less than those with no MH history or low comorbidity. Parallel trends are

observed during the baseline periods across the different groups.

Table 6-7. Mean number of PCP visits per 6 months by physical comorbidity groups and mental

health history

Total Mean (SD) /4 baseline Mean (SD) treatment PCP Difference (treatment —
N=12,781 PCP visits visits baseline)
Mean (SD)
Total 2.3(2.5) 3.4(3.4) 1(3.3)
Physical comorbidities
0-5 physical ADGs (low) | 7,287 (57.1%) 1.4(1.7) 2.8(3) 1.4(3)
6-9 physical ADGs (medium) | 4,425 (34.6%) 3.2(2.3) 3.8(3.4) 0.66 (3.4)
10+ physical ADGs (high) | 1,069 (8.4%) 5.6 (3.4) 5.3(4.2) -0.2 (4)
Mental health history
Yes | 4,127 (32.3%) | 3.5(3.1) 4.1(3.8) 0.58 (3.7)
No | 8,654 (67.7%) 1.8(1.9) 3(3.1) 1.2 (3.1)
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Figure 6-5. Unadjusted mean PCP visits per month by mental health history

D[n]=number of months from diagnosis date; T[n]J=number of months from start of adjuvant chemotherapy
Median number of days between date of diagnosis and start of adjuvant chemotherapy in those with a history of
mental health visits in primary care=92 days. In those with no history, median=90 days.
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Figure 6-6. Unadjusted mean PCP visits per month by comorbidity groups

D[n]=number of months from diagnosis date; T[n]=number of months from start of adjuvant chemotherapy;
ADG=Aggregated Diagnosis Group

Median number of days between date of diagnosis and start of adjuvant chemotherapy in those with 0-5, 6-9, and
10+ ADGs =90, 92, and 93 days, respectively.
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Our unadjusted model measured how physical comorbidities and MH history affected the
change in PCP visit rate over 6 months from the baseline to treatment periods (table 6-8). We
found that the incidence of PCP visits over the 6 month treatment period approximately doubled
compared to baseline visit rates in those with low physical and mental comorbidity (incidence
rate ratio (IRR) 2.23, 95% CI 2.15-2.30). Those with a history of MH visits in primary care had
an increased incidence of PCP visits during baseline compared to those with no history (IRR
1.62, 95% CI 1.56-1.68), having a MH history was associated with a lower increase in PCP
visits during the treatment period (RoR 0.76, 95% CI 0.73-0.79) compared to those with no MH
history. Similarly, while those with 10+ physical ADGs, i.e. high physical comorbidity, had a
higher incidence of PCP visits during baseline (IRR 3.54, 95% CI 3.37-3.73), this group
demonstrated a lower increase in PCP visits than the lowest comorbidity group (RoR 0.51, 95%
Cl1 0.48-0.54). The 6-9 ADG comorbidity group displayed a similar, but attenuated trend (RoR
0.62, 95% CI 0.60-0.65).

Table 6-8. Change in PCP visits rates between treatment and baseline periods by physical
comorbidity and mental health groups - unadjusted difference-in-difference model estimates

Exponentiated Estimate Standard 95% ClI p-value
estimate (95% CI) Error
Intercept 0.01 (0.01-0.01) -5.0202 0.0136 -5.05, -4.99 <.0001
Treatment period 2.23 (2.15-2.30) 0.8008 0.0173 0.77,0.83 <.0001
Mental Health History | 1.62 (1.56-1.68) 0.4803 0.019 0.44, 0.52 <.0001
1 *
Ef’srt'gfy Mental Health | 76 ¢ 73.0.79) -0.2766 0.0212 -0.32,-023 | <0001
6-9 ADGs 2.13 (2.06-2.21) 0.7577 0.0176 0.72,0.79 <.0001
10+ ADGs 3.54 (3.37-3.73) 1.2649 0.0257 1.21,1.32 <.0001
Period*(6-9 ADGSs) 0.62 (0.60-0.65) -0.4713 0.0218 -0.51,-0.43 <.0001
Period*(10+ ADGS) 0.51 (0.48-0.54) -0.6754 0.0287 -0.73, -0.62 <.0001

6.3.2. Adjusted model

Our adjusted multivariable model measured how physical comorbidities and MH history
affect the change in PCP visit rate over 6 months from the baseline to treatment periods after
accounting for age at diagnosis, immigration status, neighbourhood income quintile, rurality,
LHIN, continuity of primary care at baseline and primary care enroliment model (table 6-9). We
did not include primary care model enrollment status in our model, since this was found to be
collinear with primary care enrollment model variable. Similar to our unadjusted model, we
found that the incidence of PCP visits over the 6 month treatment period approximately doubled
compared to baseline visit rates in the low physical and mental comorbidity group after
accounting for potential confounders (IRR 2.52, 95% CI 2.43-2.61). While those with 10+
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physical ADGs, i.e. high physical comorbidity, had a higher number of PCP visits during
baseline (IRR 2.97, 95% CI 2.83-3.12), this group demonstrated a lower increase in PCP visits
than the lowest comorbidity group (RoR 0.46, 95% CI 0.44-0.49). The 6-9 ADG comorbidity
group displayed a similar, but attenuated trend (RoR 0.57, 95% CI 0.54-0.59). Similarly, while
those with a MH history had an increased number of PCP visits during baseline compared to
those with no history (IRR 1.49, 95% CI 1.44-1.54), having a history of MH visits in primary care
was associated with a lower increase in PCP visits during the treatment period (RoR 0.72, 95%
Cl1 0.69-0.75) compared to those with no history of MH visits.

Table 6-9. Change in PCP visits rates between treatment and baseline periods by physical
comorbidity and mental health groups — adjusted difference-in-difference model estimates

Exponentiated Estimate SE 95% ClI p-value

estimate (95% Cl)
Intercept 0.01 (0.01-0.01) -4.8086 0.0424 -4.89, -4.73 <.0001
Treatment period 2.52 (2.43-2.61) 0.9239 0.0184 0.89, 0.96 <.0001
Mental Health History 1.49 (1.44-1.54) 0.3991 0.0174 0.36,0.43 <.0001
No Mental Health History reference
Period*Mental Health History 0.72 (0.69-0.75) -0.3271 0.0213 -0.37,-0.29 <.0001
0-5 ADGs reference
6-9 ADGs 1.82(1.76-1.88) 0.5986 0.0178 0.56,0.63 <.0001
10+ ADGs 2.97 (2.83-3.12) 1.0887 0.0255 1.04,1.14 <.0001
Period*(6-9 ADGs) 0.57 (0.54-0.59) -0.5707 0.0222 -0.61, -0.53 <.0001
Period*(10+ ADGs) 0.46 (0.44-0.49) -0.7661 0.0292 -0.82,-0.71 <.0001
Age <40 years 0.94 (0.90-0.99) -0.061 0.0249 -0.11, -0.01 0.0145
Age 40-49 years 0.94 (0.91-0.98) -0.0576 0.0166 -0.09, -0.03 0.0005
Age 50-59 years Reference
Age 60-69 years 1.04 (1.01-1.08) 0.0434 0.0172 0.01, 0.08 0.0115
Age 70-74 years 1.13 (1.07-1.18) 0.1192 0.0249 0.07,0.17 <.0001
Age >74 years 1.20(1.11-1.29) 0.1793 0.0394 0.10,0.26 <.0001
Non-immigrant Reference
Immigrant 1.03 (1.00-1.07) 0.0326 0.0165 0.00, 0.06 0.0479
Income quintile 1 Reference
Income quintile 2 0.99 (0.95-1.03) -0.0111 0.02 -0.05, 0.03 0.5801
Income quintile 3 0.99 (0.95-1.03) -0.0117 0.0197 -0.05, 0.03 0.5523
Income quintile 4 0.97 (0.93-1.01) -0.0313 0.0194 -0.07,0.01 0.1063
Income quintile 5 0.93 (0.89-0.97) -0.0728 0.022 -0.12,-0.03 0.0009
Urban Reference
Rural 0.99 (0.94-1.05) -0.0086 0.028 -0.06, 0.05 0.7575
Rural-remote 0.96 (0.90-1.03) -0.0375 0.0328 -0.10, 0.03 0.2532
Rural-very remote 1.20(1.10-1.31) 0.1818 0.0441 0.10, 0.27 <.0001
LHIN 1 Erie St. Clair 1.06 (0.98-1.14) 0.056 0.0399 -0.02,0.13 0.1605
LHIN 2 South West 1.11(1.03-1.19) 0.1044 0.0366 0.03,0.18 0.0043
LHIN 3 Waterloo Wellington 0.97 (0.90-1.05) -0.0307 0.0395 -0.11, 0.05 0.4372
:;':t“ Hamilton Niagara Haldimand 1.09 (1.02-1.17) 0.0873 0.0356 0.02,0.16 0.0141
LHIN 5 Central West 1.10(1.02-1.19) 0.0973 0.0391 0.02,0.17 0.0128
LHIN 6 Mississauga Halton 1.05(0.97-1.13) 0.0476 0.0388 -0.03,0.12 0.2191
LHIN 7 Toronto Central reference
LHIN 8 Central 1.05 (0.98-1.12) 0.0459 0.0342 -0.02,0.11 0.1805
LHIN 9 Central East 1.06 (0.99-1.14) 0.0624 0.0345 -0.01,0.13 0.0709
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LHIN 10 South East 1.10(1.01-1.20) 0.0974 0.044 0.01,0.18 0.0269
LHIN 11 Champlain 1.12 (1.04-1.21) 0.115 0.038 0.04,0.19 0.0025
LHIN 12 North Simcoe Muskoka 1.08 (0.98-1.19) 0.076 0.0512 -0.02, 0.18 0.1375
LHIN 13 North East 1.03 (0.94-1.13) 0.0275 0.048 -0.07,0.12 0.5662
LHIN 14 North West 1.14 (1.00-1.30) 0.1352 0.0666 0.00, 0.27 0.0424
Continuity 0 visits 0.25(0.23-0.28) -1.3847 0.0486 -1.48,-1.29 <.0001
Continuity 1-2 visits 0.39(0.38-0.41) -0.9289 0.0218 -0.97,-0.89 <.0001
Continuity UPC <=0.75 0.95 (0.93-0.98) -0.0496 0.0139 -0.08, -0.02 0.0004
Continuity UPC >0.75 Reference

PC model capitation 0.89 (0.85-0.93) -0.1187 0.0236 -0.17,-0.07 <.0001
PC model enhanced FFS 1.00 (0.96-1.04) 0.0024 0.0209 -0.04, 0.04 0.9096
PC model team-based capitation 0.87 (0.83-0.92) -0.1356 0.0249 -0.18, -0.09 <.0001
PC model other 0.74 (0.65-0.83) -0.3033 0.0616 -0.42,-0.18 <.0001
PC model straight FFS reference

6.3.3. Verifying Assumptions

When checking for influential observations, we found that there were 28 data points
(0.2% of the sample) with Cook’s D values >0.0025, a cut-off value that was determined after
visually examining the influence plots (appendix F). We examined these data points individually.
Since there were no improbable values associated with these few data points, we chose to
ignore these points and leave them in the model. We felt that the common trends assumption
was met in this sample after examining the trends in mean monthly PCP visit rates graphically in
the 30 months prior to diagnosis and the 6 months after onset of chemotherapy to ensure that
the trends were parallel between groups (figures 6-2 and 6-3).

6.3.4. Sensitivity Analyses

1) Ouir first sensitivity analysis showed minimal change in estimates after substituting the
lowest and then the highest values for the missing income quintile values.

2) When we included significant interaction terms between time period and potential
confounders in the model, the effect estimates for comorbidity and MH history were slightly
attenuated, but the overall conclusions remained the same. The incidence of PCP visits
during the treatment period increased by 42% in those with low physical and mental
comorbidity (IRR 1.42, 95% 1.28-1.58). Those with high physical comorbidity had increased
PCP visits during baseline (IRR 2.66, 95% CI 2.54-2.80), but a lower increase in rates from
baseline to treatment (RoR 0.62, 95% CI 0.59-0.66). While those with a MH history had
increased PCP visits at baseline (IRR 1.40, 95% CI 1.35-1.45), having a MH history was
associated with a lower increase in PCP visit rates from baseline to treatment (RoR 0.84,
95% CI 0.81-0.88). The highest relative increase in this model was seen in those with <3
PCP visits at baseline (RoR 4.39, 95% CI 4.10-4.69).
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3)

4)

5)

When we substituted physical ADGs and MH history for a single ADG score, we again found
that the incidence of PCP visits over the 6 month treatment period approximately doubled
compared to baseline visit in the low comorbidity group after adjusting for potential
confounders (IRR 2.29, 95% CI 2.21-2.37). While those with 10+ ADGs, i.e. high
physical/mental comorbidity, had a higher number of PCP visits during baseline (IRR 3.68,
95% CI 3.52-3.84), this group demonstrated a lower increase in PCP visits than the lowest
comorbidity group (RoR 0.42, 95% CI 0.40-0.44). The 6-9 ADG comorbidity group displayed
a similar, but attenuated trend (RoR 0.54, 95% CI 0.52-0.57).

We excluded PCP visits during the treatment period that were deemed to have taken place
in cancer clinics in an effort to exclude PCP visits that may have been to GPOs. Since this
method to identify potential GPO visits has not been validated or used in previous studies,
this method was included as a sensitivity analysis only. We found that the mean number of
PCP visits during the treatment period decreased from 3.4 to 3.0 visits. The humber of
patients with at least one PCP visit during the treatment period decreased from 84.97% to
82.01% of the cohort. The mean increase in visits over 6 months from baseline to treatment
periods then decreased from an increase in 1.0 to 0.61 visits. Similar to our original
multivariable model, we found that the incidence of PCP visits over the 6 month treatment
period approximately doubled compared to baseline visit rates in those with low physical
and mental comorbidity after accounting for other potential confounders (IRR 1.98, 95% CI
1.91-2.06). While those with 10+ physical ADGs, i.e. high physical comorbidity, had a higher
number of PCP visits during baseline (IRR 3.01, 95% CI 2.86-3.18), this group
demonstrated a lower increase in PCP visits than the lowest comorbidity group (RoR 0.52,
95% CI 0.49-0.56). The 6-9 ADG comorbidity group displayed a similar, but attenuated trend
(RoR 0.61, 95% CI 0.59-0.64). Similarly, while those with a MH history in primary care had
an increased number of PCP visits during baseline compared to those with no history (IRR
1.50, 95% CI 1.45-1.55), having a MH history was associated with a lower increase in PCP
visits during the treatment period (RoR 0.76, 95% CI 0.73-0.79) compared to those with no
MH history.

When we included only the immigrant population we found that, similar to our whole
population, immigrants with a history of MH visits in primary care had a lower increase in
PCP visits during the treatment period (RoR 0.86, 95% CI 0.78-0.95) compared to
immigrants with no history of MH visits. Immigrants with 10+ ADGs had a lower increase in
PCP visits than the lowest comorbidity group (RoR 0.41, 95% CI 0.36-0.47). The 6-9 ADG
comorbidity group displayed a similar, but attenuated trend (RoR 0.59, 95% CI 0.53-0.66).
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Results for sensitivity analyses of our DID models are included in appendix G.

6.4. Continuity of care and wait times to chemotherapy

6.4.1. Unadjusted Model

The unadjusted median and 90™ percentile contact to chemotherapy interval by
continuity of primary care at baseline separated by method of breast cancer detection is shown

in figure 6-7.

SCREEN-DETECTED

0 baseline PCP visits —— —
1-2 baseline PCP visits —e—i —
Low continuity i — e
High continuity - e
SYMPTOM-DETECTED
0 baseline PCP visits o —
1-2 baseline PCP visits o —
Low continuity . ——
High continuity . e

0 25 50 75 100 125 150 175 200 225 250 275 300

Contact to chemotherapy Interval (days)

Median ® 90th percentile

Figure 6-7. Unadjusted median and 90th percentile contact to chemotherapy intervals in days by
continuity of primary care at baseline separated by method of breast cancer detection with 95%
confidence intervals

PCP=primary care provider

Low continuity= usual provider of care (UPC) index <0.75.

High continuity= UPC index >0.75.

*Indicates statistical significance.

In our unadjusted model, baseline continuity of primary care was not found to be
associated with the contact to chemotherapy interval in the screened population (table 6-10).
The UPC score for continuity was not associated with the contact to chemotherapy interval in
the symptomatic population. However, having no primary care visits during the baseline period
was associated with a decrease in the median contact to chemotherapy interval by 15 days
(95% CI -19.44, -10.56) and a decrease in the 90" percentile contact to chemotherapy interval
by 34 days (95% Cl -42.13, -25.87) in the symptomatic population compared to those with high
continuity of care. The UPC index was also not associated with the primary care interval in
screened patients. In symptomatic patients, low UPC was associated with an increase in the

90™ percentile primary care interval by 9 days (95% CI 0.69, 17.31) but was not associated with
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the median primary care interval. Having no PCP visits at baseline was associated with a
decreased median (-9, 95% CI -11.45, -6.55) and 90" percentile (-33, 95% Cl -42.56, -23.44)

primary care interval in the symptomatic, but not the screened population. The UPC index was

not associated with the diagnostic interval in either the screened or symptomatic patients (data

not shown). Having 1-2 PCP visits versus high continuity of care during the baseline period
decreased the median (-5, 95% CI -7.83, -2.16) and 90™ percentile (-12, 95% CI -20.01, -3.99)
diagnostic intervals in the screened population. Neither the UPC index nor having a lower

number of PCP visits at baseline were associated with the surgery to chemotherapy interval.

Table 6-10. Median and 90th percentile wait times by continuity of care at baseline compared to
high continuity at baseline - quantile regression unadjusted models

Screened Symptomatic

Interval Continuity | Median (95% CI) 90t percentile Median (95% Cl) 90t percentile (95%

group (95% CI) Cl)
Contact to High 125 (122.43, 186 (181.21, 129 (126.73, 230 (225.47,
chemotherapy 127.57) 190.79) 131.27) 234.53)

Low 2 (-2.83, 6.83) -1 (-10.45, 8.45) | -1 (-4.46, 2.46) 6 (-1.98, 13.98)

1-2 visits | -3 (-9.00, 3.00) -4 (-12.63,4.63) | -9 (-12.81,-5.19) | -11 (-21.03, -0.97)

Ovisits 11 (.9.26,11.26) | -5 (-21.76, 11.76) '11055(;9'44' ; -34 (-42.13, -25.87)
Primary care High 111 (106.48,
(contact to 34 (32.76, 35.24) 73 (69.32, 76.68) | 35 (34.01, 35.99) 115.52)
first oncology | Low 1 (-0.98, 2.98) -2 (-7.34, 3.34) 0 (-1.46, 1.46) 9 (0.69, 17.31)
consult) 1-2 visits 0 (-4.04, 4.04) -4 (-11.72,3.72) -5 (-7.44, -2.56) -16 (-29.08, -2.92)

0 visits 1(-4.61, 6.61) -2 (-21.90, 17.90) | -9 (-11.45,-6.55) | -33 (-42.56, -23.44)
Surgery to High 60 (58.22, 61.78) 92 (89.72,94.28) | 57 (56.24, 57.76) 94 (91.72, 96.28)
chemotherapy | Low 0 (-2.83, 2.83) 5(-1.31, 11.31) 0(-1.11,1.11) -2 (-5.38, 1.38)

1-2 visits | 0 (-3.62, 3.62) -1 (-6.72, 4.72) 0(-1.31,1.31) -3 (-6.66, 0.66)

0 visits 2 (-3.65, 7.65) 1(-9.75, 11.75) 0(-2.11,2.11) 2 (-4.08, 8.08)

High continuity: UPC >0.75
Low continuity: UPC <0.75
Bolded values: p-value <0.05

6.4.2. Adjusted Model

Adjusted estimates for the median and 90" percentile contact to chemotherapy interval

are found in figure 6-8. In our multivariable model, we found that continuity of care was not

associated with a change in the median or 90™ percentile contact to chemotherapy intervals for

screened patients after adjusting for age, immigration status, neighbourhood income quintile,

physical comorbidities, MH history, rurality, LHIN and primary care enroliment model (table 6-

11). Patients who presented with symptoms and had low continuity of care had a lower median

interval by 3.21 days (95% CI -5.96, -0.47) compared to those with high continuity of care.

Symptomatic patients with no visits at baseline had a decreased median interval by 10.68 days
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(95% CI -16.00, -5.36) compared to those with high comorbidity. At the 90™ percentile,
symptomatic patients with low continuity trended towards longer intervals, but this result was not
statistically significant (6.13, 95% CI -1.14, 13.39). Symptomatic patients with no visits at
baseline had a shorter 90" percentile interval by 25.38 days (95% CI -39.67, -11.09).

SCREEN-DETECTED
0 baseline PCP visits i

— e
1-2 baseline PCP visits o —
Low continuity - —e—
High continuity —— — e
SYMPTOM-DETECTED
0 baseline PCP visits i —
1-2 baseline PCP visits o —
Low continuity - ——
High continuity —— ——
0 25 50 75 100 125 150 175 200 225 250 275 300

Contact to chemotherapy interval (days)

Median

» 90th percentile

Figure 6-8. Adjusted median and 90th percentile contact to chemotherapy intervals in days by
continuity of primary care at baseline separated by method of breast cancer detection with 95%
confidence intervals

PCP=primary care provider; Low continuity= usual provider of care (UPC) index <0.75;

High continuity= UPC index >0.75.
*Indicates statistical significance.

Table 6-11. Median and 90th percentile contact to chemotherapy wait times - quantile
regression multivariable adjusted models

Screened n=2906

Symptomatic n=9565

Parameter Group Median 90t percentile Median 90 percentile
Intercept 1;;:;‘3)‘113-60' 171.79 (145.15, 198.43) g::gg)‘m“' gig:éz)(zzz.sl,
0 Visits -2.48 (-9.76, 4.80) -2.70 (-21.04, 15.65) -10.68 (-16.00, -5.36) -25.38 (-39.67, -11.09)
Continuity 1-2 Visits -1.93 (-6.13, 2.27) 1.43 (-11.98, 14.85) -5.78 (-9.32, -2.24) -0.73 (-13.33, 11.87)
UPC<=0.75 1.48 (-2.02, 4.99) -1.51 (-9.25, 6.23) -3.21(-5.96, -0.47) 6.13 (-1.14, 13.39)
UPC >0.75 Reference Reference Reference Reference
<40 years -23.78 (-46.82,-0.74) | 15.38 (-156.66, 187.42) -15.41 (-18.79, -12.03) | -29.99 (-40.90, -19.08)
40-49 years -10.96 (-21.38, -0.54) | -0.98 (-29.92, 27.96) -3.75 (-6.72, -0.77) -1.88(-9.90, 6.13)
Age 50-59 years Reference Reference Reference Reference
60-69 years 1.63 (-1.32, 4.58) 3.23 (-4.37,10.82) 1.25 (-2.25, 4.75) -3.07 (-12.35, 6.21)
70-74 years 4.00 (-2.04, 10.04) 5.38 (-14.32, 25.08) 3.47 (-2.77,9.71) -8.60 (-23.63, 6.43)
>74 years 11.70 (1.61, 21.80) 6.75 (-6.89, 20.40) 2.39(-6.17, 10.94) -9.78 (-26.90, 7.35)
Immigrants 7.26 (0.45, 14.07) 12.89 (-0.85, 26.63) 7.68 (4.36,11.00) 3.19(-6.12, 12.51)
Immigrant LorTg-term Reference Reference Reference Reference
residents
1 (low) 5.56 (1.44, 9.67) 6.53 (-5.99, 19.04) 5.47 (1.75, 9.18) -4.87 (-16.03, 6.29)
Income 2 6.11 (1.77, 10.46) -1.72 (-12.51, 9.07) 2.66 (-0.81, 6.13) 2.26 (-6.90, 11.43)
quintile 3 5.04 (0.75,9.32) 1.83 (-8.31, 11.97) 4.47 (1.07, 7.86) -6.03 (-16.80, 4.75)
4 3.33 (-0.65, 7.32) -2.91 (-14.10, 8.29) 1.00 (-2.14, 4.14) -5.18 (-15.77, 5.40)
5 (high) Reference Reference Reference Reference
Physical 0-5 ADGs Reference Reference Reference Reference
comorbidities |2 ADGS -1.30 (-4.67, 2.08) 1.77 (-7.30, 10.85) 4.35 (1.44, 7.26) 15.53 (7.71, 23.36)
10+ ADGs -1.48 (-7.88, 4.92) -4.02 (-17.06, 9.02) 6.72 (1.66,11.79) 27.20 (14.01, 40.38)
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Screened n=2906

Symptomatic n=9565

Parameter Group Median 90t percentile Median 90t percentile
History of Yes 0.89 (-2.28, 4.06) 8.75(0.37, 17.14) 2.03 (-0.67, 4.73) -0.82 (-7.97, 6.33)
mental - No Reference Reference Reference Reference
health visits
Rural 4.48 (-2.54, 11.50) -0.34 (-16.10, 15.42) 0.31(-4.79, 5.42) 0.72 (-16.95, 18.38)
Rurality Rural-remote 6.44 (-1.36, 14.25) 10.13 (-9.40, 29.66) -2.95 (-10.70, 4.79) 13.49 (-9.30, 36.29)
Rural-very remote | 28.15 (18.81, 37.48) 47.34 (-0.33, 95.01) 6.33 (-3.73, 16.40) 27.66 (7.46, 47.86)
Urban Reference Reference Reference Reference
1 Erie St. Clair -9.70 (-17.54,-1.87) | -1.17 (-35.03, 32.69) -15.07 (-20.93,-9.21) | -34.31(-51.55, -17.07)
2 South West 6.00 (-3.06, 15.06) 14.64 (-8.13,37.41) -3.15(-9.20, 2.91) -15.97 (-32.57, 0.64)
3 Waterloo 322 (-15.16,8.71) | -14.45(-39.97,11.06) | -21.44 (-27.66, -15.23) | -32.62 (-49.96, -15.28)
Wellington
4 Hamilton
Niagara -9.81 (-16.65, -2.98) -15.28 (-37.66, 7.09) -15.11 (-19.80, -10.42) | -28.35 (-42.42,-14.28)
Haldimand Brant
5 Central West -9.00 (-18.47,0.47) -9.34 (-35.78, 17.10) -8.57 (-16.16, -0.98) -18.56 (-35.76, -1.36)
6 Mississauga 6.63(-16.98,3.73) | 16.36(-15.32,48.03) | -11.55(-18.59,-4.51) | -10.22 (-30.31, 9.86)
LHIN Halton
7 Toronto Central Reference Reference Reference Reference
8 Central -2.85 (-10.88, 5.18) 4.68 (-19.61, 28.97) -6.88 (-12.10, -1.66) -10.05 (-22.22, 2.12)

9 Central East

-14.93 (-22.18, -7.67)

-7.21(-29.08, 14.67)

-7.32(-12.84, -1.80)

-20.66 (-32.71, -8.61)

10 South East

-0.37 (-10.40, 9.66)

0.62 (-23.19, 24.44)

-10.21 (-17.82, -2.59)

-25.17 (-46.33, -4.01)

11 Champlain 17.30(10.76, 23.83) | 5.40 (-16.53, 27.33) 14.29 (8.32, 20.27) 6.78 (-8.90, 22.45)
;/Izul;lli)ortk:&mcoe -1.44(-12.90,10.01) | -3.02(-33.22, 27.18) 11.77 (-19.66,-3.87) | -13.32 (-33.03, 6.38)

13 North East

-12.33 (-20.21, -4.46)

-15.38 (-46.92, 16.17)

-15.04 (-23.08, -7.00)

-29.22 (-54.08, -4.37)

14 North West

4.74 (-6.36, 15.85)

9.74 (-32.40, 51.87)

-7.02 (-19.05, 5.02)

-8.43 (-30.62, 13.75)

Primary care
enrollment
model

Capitation -0.89 (-6.74, 4.96) 2.23 (-11.56, 16.01) 2.36 (-1.47, 6.19) 10.68 (-0.79, 22.14)
Enhanced FFS 3.30 (-1.65, 8.24) 11.47 (-3.51, 26.45) -0.74 (-3.77, 2.28) 0.06 (-8.61, 8.72)
Other 2.22 (-9.90, 14.35) 21.92 (-9.43, 53.27) 0.31(-13.56, 14.18) -13.57 (-44.00, 16.87)
Team-k?ased -3.30 (-8.96, 2.36) 2.04 (-13.94, 18.02) -1.76 (-5.57, 2.04) 3.37 (-7.64, 14.38)
capitation

Straight FFS

Reference

Reference

Reference

Reference

Bolded values: p-value <0.05

We found that continuity of care was not associated with a change in the median or 90"

percentile primary care intervals for screened or symptomatic patients after adjusting for age,

immigration status, neighbourhood income quintile, physical comorbidities, history of MH visits

in primary care, rurality, LHIN and primary care enrollment model (appendix H). Screened

patients with 1-2 PCP visits during the baseline period had a shorter median primary care

interval by 3.67 days (95% CI -7.24, -0.09) compared to the high continuity group. Symptomatic

patients with no PCP visits during the baseline period had a decreased median primary care

interval by 8.04 days (95% CI -10.55, -5.52) and a decreased 90" percentile primary care
interval by 28.14 days (95% CI -39.68, -16.60).

We found that neither continuity of care nor having a small number of PCP visits at

baseline was associated with a change in the median or 90" percentile surgery to

chemotherapy interval after adjusting for potential confounders (appendix I).
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1)

2)

3)

4)

5)

6.4.3. Sensitivity Analyses

Our first sensitivity analysis showed minimal change in estimates after substituting the
lowest and then the highest values for the missing income quintile values.

Similarly, when substituting the diagnosis date for missing index contact date values, our
results remained the same.

When including only those with 3 or more PCP visits during the baseline period, we found
that symptomatic patients with low continuity of care had an increased 90" percentile
contact to chemotherapy interval by 7.60 days (95% CI 0.12, 15.09) compared to those with
high continuity of care, whereas the median contact to chemotherapy interval was no longer
significantly shorter for symptomatic patients. Neither the median nor 90" percentile contact
to chemotherapy intervals were associated with continuity of care in screened patients. The
other intervals, the median and 90™ percentile primary care intervals in screened and
symptomatic patients and the surgery to chemotherapy interval, were not associated with
continuity of care at baseline.

Within the immigrant population, low continuity of care was associated with an increased
median and 90™ percentile contact to chemotherapy interval by 17.43 days (95% CI 0.90-
34.76) and 59.37 days (95% CI 4.06-114.67) in the screened population, respectively, but
did not show any association with the contact to chemotherapy interval in the symptomatic
population. The increased median interval in the screened population was mostly driven by
the increase in median primary care interval by 15.45 days (95% CI 4.00, 26.90). In the
symptomatic immigrant population, having no PCP visits at baseline was associated with a
decreased median primary care interval by 14.52 days (95% CI -21.25, -7.79) and
decreased 90" percentile primary care interval by 45.25 days (95% CI -68.01, -22.49).
There was no association between continuity of care or primary care utilization at baseline
and the surgery to chemotherapy interval in the immigrant population.

When looking at immigrant characteristics and interval lengths, symptom-diagnosed women
from Latin America & Caribbean and East Asia & Pacific experienced a 15.5 day (95% CI
2.18, 28.82) and 10.5 day (95% ClI 2.77, 18.23) longer median contact to chemotherapy
interval than long-term residents, respectively. Symptom-diagnosed immigrants from
Western Europe experienced a 12.5 day shorter median contact to chemotherapy interval
(95% CI -22.88, -2.12) than long-term residents. Within our sub-intervals, symptom-
diagnosed women from Middle East & North Africa experienced longer median and 90"
percentile primary care intervals by 9.0 days (95% CI 1.19, 16.81) and 25.51 days (95% ClI
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1.80, 49.20), respectively and longer median surgery to chemotherapy intervals by 6.0 days
(95% CI 1.51, 10.49) compared to long-term residents.

Results for our quantile regression sensitivity analyses are included in appendix J.

6.5. Summary of results

We found that the total number of PCP visits over 6 months increased during the
treatment phase, with a mean increase of 1 PCP visit over 6 months during treatment. While the
absolute number of PCP visits during the treatment phase remained higher in those with high
physical and/or mental comorbidity, the relative increase in PCP visit rates from baseline to
treatment was higher in those with low physical and/or mental comorbidity. We also found that
low baseline primary care continuity was associated with a statistically significant 3.21 day
decrease in the median contact to chemotherapy interval for patients diagnosed due to
symptoms. However, in our sensitivity analysis including only those with >2 PCP visits at
baseline, this association was not statistically significant. Further, in our sensitivity analysis
containing only the immigrant population, low continuity of care was associated with an
increased median and 90™ percentile contact to chemotherapy interval by 17.43 days and 59.37
days in the screened population, respectively. Having no PCP visits during the baseline period
was associated with a decreased median contact to chemotherapy interval by 10.68 days and a
decreased 90" percentile contact to chemotherapy interval by 25.38 days in those with
symptom-detected breast cancer. Continuity of primary care at baseline was not associated with
the primary care or surgery to chemotherapy subintervals. Having no PCP visits at baseline was
associated with a decreased median primary care interval by 8.04 days and a decreased 90"
percentile primary care interval by 28.14 days. Having no PCP visits at baseline was not

associated with the surgery to chemotherapy interval.
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Chapter 7: Discussion

7.1. Primary care visits during chemotherapy

Similar to previous studies, we found that the absolute number of PCP visits increases
during adjuvant chemotherapy compared to baseline . The number of PCP visits per month
was fairly constant throughout the baseline period and started to increase in the 3 months prior
to diagnosis with most patients having at least one PCP visit in the month prior to diagnosis.
After diagnosis, the mean number of PCP visits per month decreased until the start of adjuvant
chemotherapy, where the rate remained higher than at baseline at 3.4 PCP visits in the 6 month
treatment period. The number of PCP visits during the treatment period was fairly constant,
showing a gradual trend towards decreasing PCP visits as one got further from chemotherapy
start. This fits well with another CanIMPACT study that showed a gradual decrease in number

of PCP visits with every additional year up to year 5 after breast cancer diagnosis ®.

In our multivariable DID analysis, we found that, contrary to our initial hypothesis, the
relative increase in PCP visits during treatment was not due to those with high physical and/or
mental comorbidity requiring extra primary care during chemotherapy. While those with high
physical and/or mental comorbidity still contributed to the absolute high rate of PCP visits, their
PCP visit rates increased only slightly, if at all, during treatment. We instead found that the
relative increase in PCP visits during treatment was much higher in the low physical and/or
mental comorbidity groups. This association remained even when excluding PCP visits that took
place in cancer clinics and when combining physical and mental comorbidities into one score.
Some of this could be due to a “ceiling effect” — where those with high comorbidity and/or a MH
history already had a relatively saturated number of PCP visits at baseline with little room for
increasing visits during the treatment period, whereas those with low comorbidity and/or no MH
history had few PCP visits at baseline and greater potential for increased visits. Additionally,
those with a low number of PCP visits at baseline may be more unfamiliar with the healthcare
system and require more help from their PCP during treatment for care coordination and
navigation. We checked for this association in one of our sensitivity analyses and indeed found
that low primary care utilization at baseline, i.e. having <3 PCP visits during the baseline period,
was associated with the greatest measurable increase in PCP visit rates from baseline to
treatment of all included characteristics (RoR 4.39, 95% CI 4.10-4.69). However, even with low

primary care utilization at baseline accounted for in our sensitivity analysis, those with low
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physical and/or mental comorbidities still showed a relatively greater increase in PCP visit rates
than those with high comorbidity. Several studies have shown that physical and mental
comorbidities increase after breast cancer diagnosis °¢°7°%61 Therefore, another reason for this
association could be that those with low physical and/or mental comorbidity at baseline have
greater potential to develop more comorbidities and/or MH issues during chemotherapy, which

would require additional primary care management.

While the mean number of PCP visits per patient increased during the treatment phase,
the actual percentage of patients who visited their PCP at least once during the treatment phase
decreased so that over 15% of patients did not see any PCP during the treatment phase (as
opposed to approximately 6% at baseline). Not surprisingly, oncologists were the most visited
specialists during the treatment period, with patients visiting their medical oncologists on
average once monthly, their radiation oncologist just over once every 2 months and their breast
surgeon once during the 6 month period. The rates of visits to other specialists were fairly low
during the treatment phase, with a mean of 1 visit to any other specialist during the 6 months.

Interestingly, almost 46% of PCP visits during the treatment period were breast cancer-
related. This proportion ranged from 36% in those with high baseline physical comorbidity to
52% in those with low baseline physical comorbidity. Those with higher comorbidity likely had a
lower proportion of breast-cancer related PCP visits since they would have a higher proportion
of PCP visits related to their comorbidities. While the nature of the health administration data
makes it difficult to ascertain the specific breast cancer-related reasons for these visits, this
generally highlights the importance of PCPs in being informed and educated about issues that

can arise during this period of cancer care.

7.2. Primary care utilization and primary care continuity at
baseline

Lower primary care utilization at baseline (<3 visits during the 24 month baseline period)
was associated with various characteristics including remote rural location, not being enrolled in
a primary care enrollment model and low income; having few PCP visits at baseline may
therefore be linked to poor access and low SES. Low PCP utilization was also associated with
low comorbidity and no previous MH visits in primary care. This could be explained by those
with low physical and/or mental comorbidity requiring less care from PCPs. It is also possible

that, if a patient with high physical and/or mental comorbidity avoided going to their PCP during
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baseline, comorbidities and MH issues may be underdiagnosed in this population due to a lack
of visits and paucity of records in the health administrative databases. Additionally, low primary
care utilization was associated with stage Il or lll disease and receiving a mastectomy, which
suggests that low primary care utilization may result in delayed presentation to healthcare,
resulting in later stage at diagnosis requiring more extensive surgery. Other studies have linked
low primary care utilization with worsened survival time for lung cancer ' and increased

mortality for breast and colorectal cancer 113115,

For those with 3 or more PCP visits during the baseline period, low continuity (UPC
<0.75) was associated with younger age, living in urban areas, immigration and high
comorbidity level. Living in urban areas is likely tied to low continuity due to the relatively high
access to different PCPs, including at walk-in clinics, seen in urban areas. This could also
explain why immigration, which is linked to urban living, is also associated with low continuity.
Those who are younger may have lower continuity due to lower rates of chronic disease. This
may result in more acute healthcare presentations, where relational continuity with a PCP may
be less important. High comorbidity levels, on the other hand, may be associated with low
continuity of primary care due to a higher number of issues needing to be addressed, which
may be sought through different PCPs within the same primary care team, or through multiple
visits to different PCPs. The association between low comorbidity scores and higher continuity
of care has been seen in other studies ’. Low continuity of care was associated with
symptomatic presentation, whereas high continuity of care was associated with screen-detected
cancers. This is not surprising, since higher continuity of care is known to result in better

preventive care #1° leading to higher screening rates.

7.3. Contact to chemotherapy interval

The median interval from index contact date to start of adjuvant chemotherapy was 126
days, or just over 4 months (90" percentile 184 days (6 months) in the screened group and 228
days (7.5 months) in the symptomatic group). The median primary care sub-interval was 34
days, or just over 1 month (90" percentile 72 days (2.4 months) if screened and 111 days (3.6
months) if symptomatic) and the median surgery to chemotherapy sub-interval was 58 days, or
just under 2 months (90" percentile 93 days (3 months)). Other Ontario studies have looked at
different sub-intervals and are therefore difficult to compare directly. In another CanIMPACT
study, Lofters et al. found a 28 to 33 day median diagnostic interval (from contact to date of

diagnosis) in long-term residents diagnosed with breast cancer between 2007 and 2011 °.
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Rastpour et al. found an approximately 30 to 35 day interval between date of first test and first
surgery for breast cancers diagnosed between 2007 and 2011 %3, Plotogea et al. found median
wait times of 17 days from diagnosis to surgery and 44 days from surgery to adjuvant

chemotherapy for women aged 50-69 diagnosed with breast cancer between 1995 and 2003 .

In our descriptive analyses, the contact to chemotherapy interval varied according to
several baseline characteristics. The median interval was longer in patients who received both
lumpectomy and mastectomy (that took place on different days) and shorter in patients who
were younger and had higher stage disease. This is consistent with the literature 899397,
Receiving radiation after chemotherapy was associated with a shorter median interval; this may
be due to providers scheduling chemotherapy sooner in order to allow for a course of radiation
therapy, which the Canadian Cancer Society recommends occurs within 8 to 12 weeks after
surgery “°. Within the screened group, longer intervals were seen in rural areas. This may be
due to difficulties in coordinating travel over long distances for workup after a positive screen. It
also suggests that there may be features of the screening and subsequent diagnostic
assessment processes in rural areas that could be improved upon. Those with higher physical
and/or mental comorbidity had longer median intervals in the symptomatic, but not the screened
groups, by 7-12 days; this is possibly due to management of pre-existing physical and MH
issues resulting in delays in care among patients presenting with symptoms. Those in the
Champlain LHIN had consistently longer wait times across screened and symptomatic groups
(up to 26-36 days longer than the median interval in other LHINS), even among the primary care
sub-interval (up to 17-19 days longer than other LHINS) and surgery to chemotherapy sub-
interval (up to 15 days longer than other LHINS). The regional variations in practice that may

account for this remain to be explored.

The median primary care interval was the same in both the screened and symptomatic
groups. However, the 90" percentile interval was 39 days longer in the symptomatic group. This
indicates a larger variability in time to first oncology consult in the symptomatic group. Patients
<50 years old who were screen-detected had a shorter median primary care interval by 2
weeks. Current recommendations suggest patients <50 years old be screened only if they are
higher than average risk for breast cancer. As such, patients in this age group with a positive
screen are more likely to have greater access to oncology specialists through high risk breast

screening programs.
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The median surgery to adjuvant chemotherapy interval was 58 days, or just over 8
weeks. There is room for improvement here since an interval longer than 4 weeks has been
associated with increased mortality 82, While those with triple-positive disease had a shorter
median interval at 52 days in our study, it has been found that a wait of >30 days between
surgery and adjuvant chemotherapy in patients with triple-negative breast cancer is associated

with worse overall survival .

Among immigrants who presented with breast cancer symptoms, those from Latin
America & Caribbean experienced the longest contact to chemotherapy interval at 141 days,
which was 30 days longer than immigrants from Western Europe. This is despite women from
Latin America & Caribbean generally being diagnosed at later stages in Ontario ®*2, which
would otherwise be associated with a shorter interval. In our multivariable sensitivity analysis
looking at immigrant characteristics and interval length, symptom-diagnosed women from Latin
America & Caribbean and East Asia & Pacific experienced longer median contact to
chemotherapy intervals by 15.5 days (95% CI 2.18, 28.82) and 10.5 days (95% Cl 2.77, 18.23),
respectively, whereas symptom-diagnosed immigrants from Western Europe experienced a
12.5 day shorter median contact to chemotherapy interval (95% CI -22.88, -2.12) compared to
long-term residents. This signifies an adjusted difference of 28 days between immigrants from
Latin America & Caribbean and Western Europe. This points to wide disparities in wait times
based on region of origin. Interestingly, within our sub-intervals, women from these regions
showed no statistically significant differences in these intervals compared to long-term
residents. However, symptom-diagnosed women from Middle East & North Africa experienced
longer median and 90" percentile primary care intervals by 9.0 days (95% Cl 1.19, 16.81) and
25.51 days (95% CI 1.80, 49.20), respectively and longer median surgery to chemotherapy
intervals by 6.0 days (95% CI 1.51, 10.49) compared to long-term residents.

7.4. Continuity of primary care and time to chemotherapy initiation

Relational continuity of primary care at baseline was mostly not associated with the
contact to chemotherapy interval. Neither was it associated with the primary care or surgery to
chemotherapy sub-intervals in screened and symptomatic patients after adjusting for potential
confounders. The one exception was a statistically significant decrease in the median contact to
chemotherapy interval in symptomatic patients by 3.21 days in the low continuity group
compared to the high continuity group; the clinical significance of this is likely minimal.

Additionally, when we included only those with >2 baseline PCP visits, this finding became non-
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statistically significant. As such, we cannot conclude that baseline primary care continuity has
much impact on the contact to chemotherapy interval. These findings mostly went against our
initial hypothesis that high continuity of care would be associated with decreased contact to
chemotherapy and primary care intervals; it was consistent with our hypothesis that there would
be no association between the surgery to chemotherapy interval and continuity of primary care

at baseline.

In our sensitivity analyses where only those with 3 or more PCP visits during the
baseline period were included, we found that symptomatic patients with low continuity of care
had an increased 90" percentile contact to chemotherapy interval by 7.60 days (95% CI 0.12,
15.09) compared to those with high continuity of care (compared to a non-statistically significant
increase of 6.13 days in the original model including those with <3 PCP visits at baseline). While
this is only marginally statistically significant, this points to symptomatic patients with low
continuity having a greater variation in the contact to chemotherapy interval than those with high

continuity.

Interestingly, primary care utilization at baseline had more of an impact than primary
care continuity on the intervals in symptomatic patients, although not in screened patients.
Having no PCP visits during the baseline period led to shorter median and 90" percentile
contact to chemotherapy interval by 10.7 and 25.4 days in those with symptom-detected breast
cancer, respectively. Similarly, having no PCP visits during the baseline period was associated
with shorter median and 90™ percentile primary care intervals by 8.0 and 28.1 days,
respectively, but was not associated with the surgery to chemotherapy interval. It is possible
that those with no primary care utilization at baseline were more likely to present to the ED
and/or present with later stage disease and more alarming symptoms, prompting earlier referral
and consultation with oncology. This might result in a shorter time to chemotherapy initiation 82,
but could also lead to worse outcomes as described by the “waiting time paradox” 8. This
possibility is supported by our data since those with no PCP visits at baseline were more likely

to be diagnosed at a later stage in our unadjusted analyses.

Other elements of continuity of care besides relational continuity, i.e. informational and
management continuity, may have an important impact on the contact to chemotherapy interval
that was not assessed in this study. Informational continuity refers to the flow of information
used to give care appropriate to the patient’s current circumstance. Informational continuity may

better account for the processes required to ensure timely follow-up and management of breast
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cancer patients that would affect wait times. However, informational continuity can be difficult to
measure using health administrative data ’. Future studies could include data record
availability, completion of referral documents and/or if previously identified problems were
followed up as measures of informational continuity in order to determine the effects of
informational continuity on wait times to chemotherapy. Management continuity refers to a
consistent approach to managing a patient’s condition between different providers and is often
measured by determining if care was given in the correct sequence, at the proper time and in a
clinically appropriate manner *’. By restricting our population to only those who received surgery
followed by adjuvant chemotherapy, we standardized the management and sequence of
treatment in our included population. As such, changes in time to chemotherapy due to

differences in management continuity are unlikely to be observed in our cohort.

Within the immigrant population studied in our multivariable sensitivity analysis, low
continuity of care was associated with a 17.43 day increase (95% CI 0.90-34.76) in the median
and 59.37 day increase (95% CI 4.06-114.67) in the 90" percentile contact to chemotherapy
interval in the screened, but not the symptomatic population. The majority of this increase, 15.5
days, was due to an increase in the primary care interval. In essence, half of Canadian
immigrants with low continuity of primary care at baseline are waiting more than 2 weeks longer
to be seen by an oncologist after a positive screen than immigrants with high continuity of
primary care; 10% of immigrants with low primary care continuity are waiting almost 2 months
longer than those with high primary care continuity. This suggests that relational continuity
between the patient and their PCP seems to play more of a role in the immigrant population
versus long-term Canadian residents, particularly when organizing a referral and/or further

investigations after a positive screening test.

7.5. Missing Data

There were few missing data in our analyses. Specifically, income quintile had 41
missing values, and index contact date had 271 missing values. Rural/urban residence and
LHIN each had <5 missing values. In our main analyses, these data were assumed to be
missing completely at random (i.e. that missing values were neither due to any covariates
(missing at random) nor to the outcome (missing not at random)). However, it is possible that
the data were missing not at random (i.e. there was a relationship between whether a data point
was missing and the value of the missing data point). For example, income quintile was possibly

missing due to missing postal code, or having no permanent address, at diagnosis which may
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signify low income. Similarly, index contact date was likely missing if the first breast-related
healthcare encounter or test occurred after the date of diagnosis. This could have occurred if a
patient presented with symptoms to the ED and got admitted for investigation. Initial tests and
breast-related encounters used to calculate the index contact date would have occurred after
the recorded ED admission date, which can be used to obtain the date of diagnosis in the OCR
(table 4-2). As an aside, if investigations were initiated upon initial admission or in the ED upon
initial admission, then the time from index contact date to diagnosis (the diagnostic interval)
would be set at 0 days. This occurred in 391 patients (3.13%). If the data were missing not at
random, our estimates could be biased. Even so, since the number of missing values was quite

low, the magnitude of any bias would likely be slight.

In order to test our assumptions about the missing data, we completed sensitivity
analyses. When we input the highest and then the lowest values for the missing income quintile
data points into our analyses, the estimates showed minimal changes and our conclusions
remained the same. Similarly, when we input the diagnosis date as the missing index contact
date data points, the estimates changed very little and our conclusions remained the same. As
such, even if the missing data points were missing not at random, the bias introduced by this is

unlikely to change our results or conclusions.

Half of our cohort had missing values for histological grade and/or receptor status. While
this was described in our descriptive analyses, these characteristics were not included in our
multivariable analyses. Therefore the high number of missing values for these characteristics

did not affect the main results.

7.6. Strengths and Limitations

This study design has various merits as well as some limitations. Using administrative
health databases allowed us to sample from the entire population of Ontario in order to build our
cohort. This resulted in a large sample size, which increased the power of our study. However,
the retrospective nature of our study design means that there are some limits to what data are
available from the various data sources. First, we lack information on some demographic
variables such as marital status and race. Second, we were unable to determine psychiatric
history from hospitalizations since psychiatric admissions in Ontario have not been captured in
the CIHI database since April 1, 2006 and are now reported in a separate database. However,

the proportion of psychiatric patients that could only be identified from hospitalizations is likely
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small (<1%), since most patients will have visits from multiple sources such that we can still
capture them in the OHIP database. Furthermore, within the outpatient setting, we only captured
MH visits in the primary care setting; however, this likely did not alter our findings much since
there were only 3 patients who visited a psychiatrist at baseline that did not have any primary
care MH visits at baseline. Third, OHIP data do not provide us with precise clinical reasons for
primary care visits and we are unable to differentiate family medicine clinic visits with walk-in
clinic visits. Fourth, capitation and salaried primary care models, as opposed to fee-for-service
models, often perform shadow billing, which involves submitting information about provided
services for tracking purposes with only a fraction of the billing resulting in reimbursement. The
accuracy of shadow billing in Ontario has not been studied and may underestimate the number
of primary care visits that occurred. This is particularly important for the 34.8% of patients in our
study who were enrolled in a capitation model. Fifth, our measure of relational primary care
continuity, the UPC index, focuses on continuity of visits with a single PCP; it does not take into
consideration continuity within a group practice. If relational continuity within a group practice
has more effect than continuity with a single provider, these effects might have been obscured
in our analyses as some patients with low single provider continuity might, in fact, have high
continuity within a group practice. Sixth, while we used strict definitions for our time points and
intervals, these methods were not previously validated. The Aarhus statement defines the date
of first presentation, which we termed “index contact date” in our study, as “the time point at
which, given the presenting signs, symptoms, history and other risk factors, it would be at least
possible for the clinician seeing that patient to have started investigation or referral for possible
important pathology, including cancer” "* and notes that measuring this can be complex. While
they suggest in-depth qualitative interviews with patients and primary care providers with
calendar landmarking to reduce recall bias, such an endeavour was beyond the scope of our
study. Seventh, while we examined many intervals included in the Aarhus statement, we were
unable to examine the patient interval (from first symptoms to first presentation to health care)
since this is difficult to capture with health administrative data. Relational continuity may have a
large part to play in decreasing the patient interval; however, this was unable to be addressed in

our study.

Eighth, we did not specifically identify patients who were diagnosed in the ED without
primary care involvement. First breast cancer presentation in the ED is uncommon. A study of
103 breast cancer patients in Quebec, Canada found that only 3.7% had investigations initiated

in the ED 1°. A study from the East of England found that only 4% of breast cancers diagnosed
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in 2006-2008 were referred to a specialist or admitted to hospital through an ED prior to
diagnosis **. Furthermore, another study from England using survey data found that of those
breast cancer patients who were considered “emergency presenters”, over 65% had actually
had cancer-related primary care consultations prior to their emergency presentation 1°°. As
such, only a small proportion of patients were likely to have no primary care involvement prior to
diagnosis. Patients with no primary care involvement could potentially have shorter “primary
care” intervals due to earlier involvement of specialists if referred directly from the ED. Itis
helpful to consider this when interpreting our findings. Patients with no primary care involvement
could potentially have a shorter primary care interval due to earlier involvement of specialists if
referred directly from the ED.

Ninth, the CanIMPACT cohort used in this thesis involved patients diagnosed from 2007
to 2011. Trends from more recent technologies that may influence PCP visits and/or wait times
to receiving chemotherapy, such as Oncotype Dx ®, which leads to increased wait times to
receiving chemotherapy 1° and only began being funded in Ontario in early 2010, would not be
well-captured in our data. An Ontario study of cancer patients from 2002 to 2012 found that
median time to first breast cancer treatment decreased by 1.6 days per year during the studied
period. Time to first breast cancer treatment decreased over the included years if first treatment
was chemotherapy or radiotherapy, but increased if first treatment was surgery 3. Therefore,
including more recent data may show some differences in median wait times, although the

magnitude of these differences is likely to be small.

Tenth, when classifying the region of origin of the immigrant population, we used large
groupings based on a patient’s country of birth that encompass many diverse countries and
locations. While this grouping was based on that used by the World Bank and published in other

studies, it does not reflect the cultural and economic variations within the grouping.

One of the limitations of using administrative health data is the potential for
misclassification bias. In our study, for instance, 1.8% of PCP visits during adjuvant
chemotherapy had a diagnostic code of male breast cancer, despite males being excluded from
our cohort. This is likely explained by misclassification, i.e. PCPs entering the wrong diagnostic
code for the visit. As another example, patients seen in CHCs were not identified in our study.
Shadow billing is not required in a CHC and visits by patients in these models are likely
underrepresented in our data. However, if shadow billing were performed, these patients would

have been misclassified as having been seen in a straight FFS model, instead of in a salaried
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model, since these patients are considered unenrolled. That being stated, in 2015, <1% of
Ontarians were seen in a CHC **, so this misclassification is likely to affect a small minority of
patients. Additionally, OHIP fee codes identifying receipt of chemotherapy do not differentiate
between adjuvant chemotherapy and palliative chemotherapy. We aimed to reduce the
likelihood of palliative chemotherapy being misclassified as adjuvant by including only those
who received chemotherapy within 4 months of surgery. That being said, since we included only
patients diagnosed with stage | to 11l breast cancer who received surgery, the chance that the
chemotherapy received was for palliation is small. Similarly, codes used to identify screening
mammograms may misclassify some that are actually diagnostic mammograms for symptomatic
patients. There is a possibility that some medical oncologists may have been misclassified as
internal medicine specialists and would have been missed in our study. The IPDB contains self-
reported main specialties taken from the Ontario Physician Human Resource Data Centre and
was able to identify 231 medical oncologists in 2011 . Additionally, the number of visits during
the treatment period in our dataset that were attributed to internal medicine specialists was 840
visits compared to 133,654 visits with medical oncologists. Therefore, the number of medical
oncology visits that may have been misclassified is likely small. New immigrants who were
residing in Ontario at the time of diagnosis but originally landed in another province were not
captured and would have been misclassified as long-term residents. Additionally, the IRCC
database does not include immigrants that arrived prior to 1985. Therefore, immigrants arriving
prior to 1985 would have been misclassified as long-term residents. Using the PCCF, which
links postal codes to Statistics Canada census data, to identify geo-coded information such as
area-level socioeconomic status and urban/rural residence, poses similar limitations. Postal
codes used in the PCCF may contain multiple records when the postal code covers more than
one block-face, dissemination block, or dissemination area. This is a particular issue in rural
areas and with community mailboxes. As such, these areas may not be as precisely identified
with the PCCF. The PCCF+ deals with this issue by using population-weighted random
allocation for postal codes with multiple matches to ensure that the distribution of respondents
more accurately reflects the underlying population. However, misclassification can still occur,
particularly in rural areas and at urban fringe 2. Additionally, we used the PCCF 2006 version,
which covers the time frame from 2004-2008. We did not incorporate the PCCF 2011, which
covers the time frame from 2009-2013. It is possible that some of the information in the 2006
PCCF became outdated as neighbourhoods changed. The impact of misclassification bias when

using administrative health data is difficult to ascertain without full validation studies for each
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variable assessed. As such, it is important to be aware of potential misclassification bias when

interpreting our results.
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Chapter 8: Conclusions & Future Directions

8.1. Conclusions & implications

8.1.1. Overall summary of key findings

In this thesis, we found that PCP visit rates start to increase during the 3 months prior to
breast cancer diagnosis and remain elevated during the first 6 months after starting adjuvant
chemotherapy. While patients with high comorbidity levels and/or a history of MH concerns have
the highest absolute number of PCP visits during this treatment period (mean 5.3 + 4.2 and 4.1
+ 3.8, respectively), these patients have a much lower relative increase in visit rate from
baseline compared to those with low comorbidity or no history of MH concerns (RoR 0.48, 95%
Cl1 0.46-0.51 and RoR 0.75, 95% CI 0.72-0.78, respectively). This could be due to a “ceiling
effect” — where those with high comorbidity and/or a MH history already have a relatively
saturated number of PCP visits at baseline with little room for increasing visits during the
treatment period and those with low comorbidity and/or no MH history have few PCP visits at
baseline and greater potential for increased visits. Approximately 40% of PCP visits made

during the treatment period were for breast cancer-related concerns.

We also found that the median contact to chemotherapy interval was 126 days.
Continuity of primary care at baseline was not strongly associated with the wait times to
receiving chemotherapy. Low primary care utilization, on the other hand, was associated with a
10.7 day decrease in the median contact to chemotherapy interval in those with symptom-
detected breast cancer. This may potentially be due to these patients presenting with advanced

disease or more severe symptoms prompting more urgent referral to oncology.

In the immigrant population, continuity of primary care at baseline had a greater effect on
the contact to chemotherapy interval. Specifically, among immigrants with screen-detected
breast cancers, those with low primary care continuity at baseline had a 17.4 day longer median
and a 59.4 day longer 90" percentile contact to chemotherapy interval compared to immigrants
with high primary care continuity at baseline. This suggests that primary care continuity plays an
important role when organizing referrals and/or further investigations after a positive screening
test in the immigrant population. Additionally, we identified wide disparities in the contact to

chemotherapy interval between immigrant groups, with immigrants from Latin America &
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Caribbean experiencing an adjusted 28 day increase in this interval compared to immigrants

from Western Europe.

8.1.2. Implications for primary care providers

Overall, PCPs can expect breast cancer patients to have an increase of 1 visit per 6
months from their baseline rate after starting adjuvant chemotherapy. PCPs can plan for their
patients with high physical and/or mental comorbidity to continue having appointments at a high
rate while they undergo chemotherapy and they can expect their patients with low physical
and/or mental comorbidity to increase the frequency of their visits during chemotherapy with
almost 40% of these visits being related to their breast cancer diagnosis. It is therefore
important for the PCP to be aware of issues that may arise during chemotherapy and be able to
provide management strategies for these issues.

PCPs can also make efforts to increase continuity of care, particularly with immigrant
patients, since high continuity of care (seeing the same PCP in over 75% of visits) is associated
with reduced wait times to chemotherapy and first specialist visit in immigrants with screen-

detected breast cancers.

Poor informational continuity between PCPs and oncologists has been identified as a
problem area in Canadian cancer care 8, Since we found that PCPs are often visited while a
patient is undergoing adjuvant chemotherapy, good coordination of care and informational
continuity between PCPs and oncology specialists during this time is important and should be a

focus for future improvement.

Interventions to improve shared care between PCPs and oncologists of cancer patients
during chemotherapy have been explored. In Australia, Jefford et al. found that faxing
information tailored to the patient’s chemotherapy regimen to PCPs increased PCP confidence
and satisfaction with shared care, with no differences seen in knowledge . In February 2018,
CanIMPACT launched a trial of eOncoNote, an asynchronous communication platform aimed at
improving communication between PCPs and oncologists through a patient’s diagnosis,
treatment and survivorship %8, More details on eOncoNote are described in section 8.2.2.
Incorporating these or other interventions to improve shared care and informational continuity
during chemotherapy can assist PCPs in caring for patients over the increased number of visits

during this time.
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8.1.3. Implications for breast cancer specialists and policymakers

We found that visits to PCPs increase during the adjuvant chemotherapy treatment
period. As such, it is important for specialists to be aware of the PCPs involvement in care
during this time and ideally to be open for consultation and easily accessible should the PCP
have any concerns. Interventions such as the ones listed in the previous section should be

considered in order to improve informational continuity between PCPs and oncologists.

The median surgery to adjuvant chemotherapy interval was 58 days, or just over 8
weeks. With previous studies showing higher mortality for intervals greater than 4 weeks,
decreasing this interval may be an important target for breast cancer specialists and
policymakers. It was also interesting to note that those in the Champlain LHIN had consistently
longer median wait times across screened and symptomatic groups (up to 26 to 36 days longer
than other LHINS), even among both the primary care and surgery to chemotherapy sub-
intervals. While the association between these longer jurisdictional wait times on mortality or
morbidity outcomes has not been studied, it may be important for policymakers to investigate
the processes that occur in this LHIN that may be contributing to longer times to oncology
consultation and receiving adjuvant chemotherapy. Similarly, we identified wide disparities in
wait times between immigrants from certain regions, with the longest wait times seen in
immigrants from Latin America & Caribbean and East Asia & Pacific. Addressing these

inequalities will help improve quality of care in these populations.

8.2. Future directions

8.2.1. Knowledge translation and dissemination

Given the important role of primary care in managing breast cancer patients, our
findings will be relevant to many audiences within Ontario and Canada. The results of this study
will be of particular interest to clinicians, cancer care and primary care researchers, healthcare
administrators and policy makers, including Cancer Care Ontario and the MOHLTC.

We plan to publish our results for a variety of audiences. We will present our data on
PCP visits during chemotherapy for publication in a journal targeted towards practicing PCPs.
We will present our data on wait times for publication in a journal targeted towards oncologists

and/or PCPs. Publishing in these journals will help us disseminate our findings to researchers
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and practicing physicians who are key stakeholders in developing methods for improved shared
care of breast cancer patients undergoing chemotherapy.

We will also disseminate our findings through presentations to stakeholders. We have
already presented our preliminary work at the Ca-PRI (Cancer and Primary Care Research
International Network) conference in May 2019 as well as the NAPCRG (North American
Primary Research Group) conference in November 2019 to audiences of primary care and
cancer researchers. In addition to local rounds at the Department of Family and Community
Medicine at the University of Toronto, we plan to present these findings at Continuing Medical
Education accredited conferences, such as the national Family Medicine Forum organized by
the College of Family Physicians of Canada, in order to engage with practicing physicians. We
plan to present our findings, particularly our wait time findings, to Cancer Care Ontario, now part
of Ontario Health, in order to ensure that the appropriate health administrators and policymakers
are aware of the areas that can be targeted for improvement — such as reducing the surgery to
chemotherapy interval, exploring regional variations in the Champlain LHIN and addressing

disparities seen within the immigrant populations.

8.2.2. Future research

Since breast cancer patients frequently visit their PCPs during breast cancer
chemotherapy, improving coordination of care and informational continuity with oncologists
during this time is crucial. In February 2018, CanIMPACT launched a pragmatic randomized
controlled trial of eOncoNote, an intervention consisting of a secure online asynchronous
communication platform aimed at improving informational continuity of care between PCPs and
oncologists through a patient’s diagnosis, treatment and survivorship. This intervention is
currently being trialed in the Champlain LHIN. With a plan to recruit 264 patients, the study will
involve patient questionnaires, usage metrics, hospital data, PCP surveys and interview with

patients, PCPs, cancer specialists, managers and administrators %8

Primary care continuity and baseline PCP utilization were shown to impact wait times to
receiving chemotherapy in certain populations. However, the impact of primary care continuity
on survival outcomes has not been studied. Future research will use health administrative data
to assess the impact of primary care continuity, utilization and wait times to receiving

chemotherapy on breast cancer survival outcomes in our CanIMPACT cohort.
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We demonstrated that PCP visits increase during adjuvant chemotherapy, with the
greatest relative increase seen in those with low physical and/or mental comorbidity. It is
possible that some of these PCP visits were due to relatively poor access to oncologists,
resulting in patients being re-directed to or more easily seen by the PCP. Alternative reasons for
the increase in PCP visits could be explored through qualitative interviews with patients or chart

reviews.

We showed that low primary care utilization at baseline was associated with decreased
times to chemotherapy. While later stage at presentation and higher urgency of work-up and
treatment may explain some of this association, alternative reasons can be explored. For
example, it is possible that those who present frequently to their PCP with concerns may not be
taken as seriously or treated with as much urgency as those who present less frequently. This
could be investigated through qualitative interviews with patients and providers.

We found disparities in the contact to chemotherapy interval based on LHIN and on
immigrant region of origin. By engaging the proper stakeholders through CCO, we can conduct
case studies to properly examine why wait times are longer in the Champlain LHIN and among
immigrants from Latin America & Caribbean. With the provision of care currently being moved
from LHINs to Ontario Health Teams, it is especially important to understand the shortcomings
of the specific LHINs in order to improve processes when developing the Ontario Health Teams.
We can also use a deeper understanding of potential biases in the provision of breast cancer

care among immigrants to improve care of these populations under the Ontario Health Teams.

8.3. Overall conclusion

Breast cancer patients commonly see their PCPs when they are undergoing adjuvant
chemotherapy. While patients with high physical and/or mental comorbidity see their PCP the
most often during this time in absolute numbers, the greatest relative increase in PCP visits
during adjuvant chemotherapy is seen in those with low physical and/or mental comorbidity.
These visits are most commonly due to breast cancer-related concerns. PCPs should therefore
have processes in place to help them deal with patient concerns that might arise during breast

cancer chemotherapy.

Primary care continuity at baseline had a minimal effect on the wait times to
chemotherapy in our main cohort. However, high primary care continuity was associated with

shorter times to chemotherapy among immigrants with screen-detected breast cancers. Primary
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care continuity may therefore be a more important focus when providing care for immigrant
populations. Additionally, wide disparities were seen in the time to chemotherapy between
certain groups of immigrants. Addressing the unequal processes that contribute to the longer
time to treatment seen in those from Latin America & Caribbean and East Asia & Pacific will be

important in improving care for these populations.
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General Use Datasets — Coding/Geography

PCCF
DIN
REF

April 1, 2004 - Dec 31, 2012
April 1, 2004 - Dec 31, 2012
April 1, 2004 - Dec 31, 2012

General Use Datasets - Facilities
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See list
General Use Datasets - Other

CENSUSCA

CAPE

Controlled Use Datasets
OCR

OBSP

NDFP

ALR

CIC

Other Datasets

2006
April 1, 2004 - Dec 31, 2012

Jan 1, 1964 — Dec 31, 2012
April 1, 2004 - Dec 31, 2012
Jan 1, 2007 — Dec 31, 2012
Jan 1, 2007 — Dec 31, 2012
April 1, 1985 - Dec 31, 2012

Project Amendments and Reconciliation

ICES Project PIA Amendment

History (add additional rows approval date submitted

as needed):

DCP Amendment History (add
additional rows as needed):

Privacy Person who

amendment
Date Name
yyyy-mon-dd

Person who
Date DCP made the DCP
amended amendment
Date Name
2019-Jun-17 Rachel Walsh
2019-Jun-20 Rachel Walsh
2019-Jul-09 Rachel Walsh
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Note that any changes to the list of ICES Data or
Project Objectives require an ICES Project PIA
Amendment

Amendment

Note that any DCP amendments involving
changes to the list of ICES Data or Project
Obijectives require an ICES Project PIA
Amendment

Amendment

- New variable “# of physical ADGs” on page 6

- Change “Primary Care Interval” on page 8

- Change “Primary Care Practice Enrolment” on
page 12

e Change to reflect use of CanIMPACT cohort

- Obtain death date from RPDB up to Mar 31,
2018.

- Clarify physician “visit reasons” for variables on
page 6 and page 9 (PCP visits during baseline &
treatment intervals, oncology and other specialist
visits during treatment interval). Keep OHIP fee
codes and dxcodes for these visits in separate
dataset.

- Change “Number of cancer-related PCP visits
(baseline)” strict definition on page 6. No longer
include OHIP dxcode 300 under strict definition.
- Added “specialty of first consult” on page 7

- Added “radiotherapy prior to adjuvant
chemotherapy (Y/N)” variable on page 8



Project Amendments and Reconciliation

Date Programs/DCP
reconciled

2019-Jul-19 Rachel Walsh - Clarified “surgical oncologist” definition on page
2019-Sep-09 Rachel Walsh 9. Surgical oncologist defined as any physician

performing mastectomy on our cohort of patients
from the index contact date until 6 months after
start of adjuvant chemotherapy.

e Added date of last contact on page 7

- Added number of PCP visits per month on page
6

The person(s) creating the dataset and/or analyzing the data are responsible for
ensuring that the final DCP reflects the final program(s) when the project is
completed

yyyy-mon-dd

Project SubCohort of the CanIMPACT Breast Cancer (CIBC) Cohort - TRIM 2015 0800 155 000

Study Design

Cohort study O Matched cohort study 0 Case-control study

[0 Cross-sectional study [ Other (specify):

Index Event / Inclusion
Criteria from the CIBC
cohort

Diagnosis* of histologically confirmed invasive (behaviour=3, ICD-O) stage I-1lI
breast cancer between Jan 1st, 2007 and Dec 31st, 2012 from the OCR using
dxcode= 174.0 to 174.9 (ICD-9)

Include Stage I-11I disease

Estimated Size of Cohort
(if known)

Exclusions from the CIBC
cohort (in order)

Approximately 15,400
Step  Description
1 No record of lumpectomy or mastectomy within 9 months of diagnosis
date (use variables created in the Diagnosis DCP)
2 Did not receive adjuvant chemotherapy within 4 months of their initial
surgery date
3 New cancer diagnosis within 14 months of breast cancer diagnosis

Project Time Frame Definitions

-

Accrual Window

Max Follow-up Date

A N !

v

\

)

Y

Look-back Window

~
Observation Window

(in which to look for outcomes)

Index Event Date

Accrual Start/End Dates
Max Follow-up Date

When does observation
window terminate?

January 1, 2007 — December 31, 2012
Latest available
Death date or latest available follow-up.
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Project Time Frame Definitions

Lookback Window(s) 30-month period prior to breast cancer diagnosis to assign the Usual Provider
Continuity (UPC) Index, and the John’s Hopkins Aggregated Diagnosis Groups
(ADGs) and Resource Utilization Bands (RUBS).

Variable Definitions (add additional rows as needed)

Main Exposure or Risk Factor 1. Comorbidity (ADGs: Aggregated Diagnosis Groups and RUBs: Resource
Utilization Bands) will be measured within 6 and 30 months prior to the
diagnosis date including the date of diagnosis (i.e. during the baseline period)

- “# of ADGs” accords with CIBC cohort variable
- “# of major ADGs” accords with CIBC cohort variable
- Keep RUB variable as well, which accords with CIBC cohort variable.
2. # of physical ADGs: sums up the total number of ADGS, excluding the major
psychosocial ADGs (ADG 23, 24, 25), for each individual patient.
3. History of Mental Health Visits (Y/N)

- From OHIP databases, look for any mental health visit code within 6 and 30

months prior to the diagnosis date including the date of diagnosis for all

patients.

- OHIP mental health diagnostic codes = 295, 296, 297, 298, 300, 301, 302, 303,

304, 306, 307, 309, 311, 897, 898, 899, 900, 901, 902, 903, 904, 905, 906, 909

(see code description in Appendix 1).

- If a patient did not have any mental health billing within 6 and 30 months

prior to and including the date of diagnosis, assign mentalhealth="N"

- Else, for patients with any mental health billing within 6 and 30 months prior

to and including the date of diagnosis, assign mentalhealth="Y"

Continuity of care: Accords with CIBC cohort variable

Number of PCP visits (baseline), corresponds to the ‘# of PCP visits’ within 6

and 30 months prior to the diagnosis date as used to originally calculate

Continuity of Care variable).

6. PCP visit reasons (baseline) For OHIP physician claims identified for variable
4 above (number of PCP visits (baseline)): Keep OHIP fee code (feecode) and
OHIP Diagnosis code (dxcode) in separate dataset.

Strategy from original CanIMPACT DCP to obtain PCP visits: Get all OHIP
physician claims within defined observation window for all patients in the
identified cohort, and exclude OHIP physician claims with location code = E
(Emergency Room), I (Inpatient) and U (Unknown)

- For each unique IKN, aggregate all OHIP claims to the same physician on
the same day (all claims to the same physician on the same day counted as
one encounter)

- Link OHIP physician claims with IPDB using the unique physician identifier to
obtain physician main specialty.

- Include visits where the physicians have mainspecialty = GP/FP;
FP/Emergency Medicine in IPDB data.

7. Number of cancer-related PCP visits (Baseline) - strict definition:

From above identified PCP visits, count the # of visits where OHIP dxcode= 174,
199, 233 or 977.
Dxcodes Translation:

174: Malignant Neoplasms - Female Breast
199: Malignant Neoplasms - Other malignant neoplasms
233: Carcinoma in Situ - Breast and genito-urinary system

v
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Variable Definitions (add additional rows as needed)

Primary Outcome Definition

Secondary Outcome
Definition(s)

Baseline Characteristics

977: Adverse Effects — of drugs and medications — including
allergy, overdose, reactions

Number of cancer-related PCP visits (Baseline) - broad definition: From
above identified PCP visits, count the # of visits where OHIP dxcodes= dxcodes
of Category1-5 and Category 24 (see Appendix 2).
Number of PCP visits (Treatment): defined as the total number of visits to a
PCP within the treatment interval (the 6 months following and including the
start date of adjuvant chemotherapy) should accord with ‘total # of PCP visits’
during the chemotherapy treatment period as described in the CanIMPACT
treatment DCP.
Number of PCP visits per month: defined as the total number of visits to a PCP
per 30 day period from 30 months prior to diagnosis to 6 months after start of
adjuvant chemotherapy.
Reasons for PCP visits (Treatment): For OHIP physician claims identified for
variable above (number of PCP visits (treatment)): Keep OHIP fee code
(feecode) and OHIP Diagnosis code (dxcode) in separate dataset.
Number of cancer-related PCP visits (Treatment): Strict and Broad
definitions accord with CIBC Treatment cohort variable.
Contact to Chemotherapy Interval: number of days in the time interval
between the index contact date and the start date of adjuvant chemotherapy.
Accords with “Time from first presentation to adjuvant chemotherapy
initiation” variable defined in CanIMPACT treatment DCP.
Overall Survival: Accords with CIBC treatment cohort variable. Update to
include date of death up to March 31, 2018.
Will be measured as the number of days between the date of adjuvant
chemotherapy initiation and the date of death
Date of last contact: from RPDB
Primary Care interval
e The number of days in the interval from the index contact date (as
defined in the CanIMPACT Diagnosis DCP) to the date of first consult
o Date of first consult: earliest date of breast-related encounters (see
relevant diagnosis codes listed in Category 1, 3, 4 of Appendix 2)
captured in physician billing claims (OHIP) and the CIHI-DAD database
in 6 months before, including, and after the date of diagnosis where the
physician has mainspecialty = “Medical oncology”, “radiation oncology”
or the physician was an identified “surgical oncologist” in IPDB data.

i. Additional medical oncologists will be identified by those
who delivered chemotherapy (OHIP chemotherapy billing
feecodes = G281, G339, G345, G359 or G381 (see code
descriptions in Appendix 5)).

ii. “Surgical oncologist” are defined as physicians who
performed breast surgery (Category 11 codes in Appendix
2) or breast-related surgical consults (Category 12
encounters with dxcodes (provided in Categories 1, 3, and 4
of Appendix 2) on that encounter record)

Specialty of first consult: Keep specialty from first consult as identified
above.

Surgery to Chemotherapy interval: Accords with “Time from surgery to
adjuvant chemotherapy initiation” variable described in CanIMPACT treatment
DCP.

Note: Risk Factors (Immigration Status, Area-level SES, Regional Health
Authority, and Urban Rural Residence) are based on geocoded information.
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Variable Definitions (add additional rows as needed)

Whenever a postal code is needed, please use the postal code at the time of
diagnosis (if not available, use the one closest to the diagnosis date).

1.

2.
3.
4

10.

11.

12.

13.

14.

Age at Diagnosis: Accords with CIBC cohort variable
Urban/Rural Residence: Accords with CIBC cohort variable
Immigration Status: Accords with CIBC cohort variable
Immigrant Characteristics
- Years since immigration: Accords with CIBC cohort variable
- Region of origin:

i Get fcob (Country of birth) variable from the CIC database.

ii. Use the chart available in appendix 3 to categorize country of birth into
“Region of Origin” based on the fcob variable. “Region of Origin” will
consist of the following groups: “Antarctica” “Canada” “East Asia &
Pacific” “Europe & Central Asia” “Latin America & the Caribbean”
“Middle East & North Africa” “South Asia” “Sub-Saharan Africa”
“USA/New Zealand/Australia” “Western Europe”

- Immigrant class: get IMMIGRATION_CATEGORY (Immigration category)

from the CIC database. Use $CIC_IMMIGCATEG_IRCC_5CAT format to

categorize immigrants into the following groups: “Sponsored family

immigrants”, “Economic immigrants”, “Resettled Refugee and Protected

Person in Canada”, “Other Immigrants”, and “Category not stated”. See

appendix 4 for $CIC_IMMIGCATEG_IRCC_5CAT format details.

Area-level SES:

i. 1) Neighbourhood Income Quintile: Accords with CIBC cohort

variable

i. 2) Material Deprivation Quintile: Accords with CIBC cohort variable

Stage: Accords with CIBC cohort variable

Histologic Grade: Accords with CIBC cohort variable

Local Health Integration Network region (LHIN): Accords with CIBC cohort
variable

Lumpectomy: Accords with CIBC cohort variable (under ‘components of
treatment-related variables’ in diagnosis DCP)

Mastectomy: Accords with CIBC cohort variable (under ‘components of
treatment-related variables’ in diagnosis DCP)

Chemotherapy Receipt (Adjuvant-alone/Neoadjuvant/Both Neoadjuvant
and Adjuvant/Chemo-NOS/No chemo)

- Accords with CIBC cohort variable (under ‘components of treatment-related
variables’ in diagnosis DCP)

Radiotherapy: Accords with CIBC cohort variable (under ‘components of
treatment-related variables’ in diagnosis DCP)

Radiotherapy prior to adjuvant chemotherapy (Y/N): Indicate if date of first
radiotherapy occurred prior to date of first adjuvant chemotherapy.

Receptor Status (ER/PR/HER2): Accords with CIBC cohort variable (under
‘components of treatment-related variables’ in diagnosis DCP)

Primary Care Practice Enrolment: Get progtype (Enrolment Program Type)
at date of diagnosis from the CAPE database.

- Also get grpnum of the enrolled patient’s physician at date of diagnosis from
the CAPE database. Link with CPDB.FHT file using the grpnum identifier to
obtain FHT status (whether physician is associated with a FHT or not).

a. Assign PCpay= ‘team-based capitation’ if grpnum identifies enrolled

patient’s physician is associated with a FHT
b. Assign PCpay= ‘enhanced FFS’ if progtype = FHG or CCM
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Variable Definitions (add additional rows as needed)

c. Assign PCpay= ‘capitation’ if progtype = FHO or FHN

d. Assign PCpay= ‘other’ if progtype = CHG, CSA, GHC, HSO, PCG, PCN, RAN,
SMO, or STJ

e. Else assign PCpay = ‘straight FFS’ (assumes patients with providers not
in the CAPE database are

- Get Status_CAPE (patient status on the roster) variable at date of diagnosis in
order to further classify the relationship of the individual to the rostering
organization.
a. Assign enrolment = rostered if status_CAPE = 10, 11, 12, or 14 (see
variable definition below)
Assign enrolment = LTC if status_CAPE = 15
c. Assign enrolment = not rostered if status CAPE = 13
d. Else assign enrolment = not rostered (assumes patients with
providers not in the CAPE database are unenroled)
Status_CAPE variable definitions:
10 = rostered (red-and-white-card)
11 = rostered (photo health card)
12 = patient was preloaded from existing program area, (ie. Health
Services Organization)
13 = patient has declined enrolment
14 = assigned to roster (based on pre-FHG usage)
15 = patient resides in a LONG_TERM care facility
9. Detection Method (Screen/Symptomatic): Accords with the CIBC cohort
variable
Other Variables 1. Number of oncology visits (Treatment interval), defined as the total
number of visits to each type of oncologist in the office, phone, home, LTC
facility during the treatment interval (the 6 months following and including
the start date of adjuvant chemotherapy).

o Get all OHIP physician claims within defined observation window for
all patients in the identified cohort, and exclude OHIP physician
claims with location code = E (Emergency Room), | (Inpatient) and
U (Unknown) (Note: Most of the undefined/unknown claims are
items that would be billed with a visit e.g. taking blood, ECGs, or
add-on codes for after hour visits).

e For each unique patient identifier (ICES key number), aggregate all
OHIP claims to the same physician on the same day (all claims to
the same physician on the same day counted as one encounter)

e Link OHIP physician claims with IPDB using the unique physician
identifier to obtain physician main specialty.

¢ Include visits where the physicians have mainspecialty = “Medical
oncology”, “radiation oncology” or the physician was an identified
“surgical oncologist” in IPDB data — assigning each type to the
relevant variable.

e Additional medical oncologists will be identified by those who
delivered chemotherapy (OHIP chemotherapy billing feecodes =
G281, G339, G345, G359 or G381 (see code descriptions in
Appendix 5)).

e “Surgical oncologist” are defined as physicians who performed
breast surgery (Category 11 codes in Appendix 2) among our cohort
of patients during the interval between index contact date until 6
months after start of adjuvant chemotherapy.

2. Reasons for oncology visits (Treatment): keep OHIP feecode, and OHIP
dxcode for above identified oncology visits in separate dataset.
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Variable Definitions (add additional rows as needed)

3.

Number of visits to other specialties (Treatment interval): defined as

the total number of visits to non-primary care and non-oncology physicians

in the office, phone, home, LTC facility during the treatment interval (the 6

months following and including the start date of adjuvant chemotherapy).
Repeat process for Number of oncology visits (Treatment) above, but DO

NOT include visits where the physician’s mainspecialty = “GP/FP”,

“FP/Emergency Medicine”, “Medical oncology”, “radiation oncology” or the
physician was an identified “surgical oncologist” in IPDB data (as above).
Keep physician main specialty (mainspecialty). Count total number of visits
to ‘other’ physicians, and to each different main specialty.
Reasons for visits to other specialties (Treatment): keep OHIP feecode,
and OHIP dxcode for above identified visits to other specialties in separate
dataset.
Number of visits to other specialties (Baseline): repeat process for
Number of visits to other specialties (Treatment interval) above, but
during the baseline interval (the 6-30 months prior to diagnosis), include all
visits where the physician’s mainspecialty # “GP/FP”or “FP/Emergency
Medicine”. Count total number of visits to ‘other’ physicians, and to each
different main specialty.

Diagnostic Interval: Accords with the CIBC cohort variable.

Number of different PCPs during treatment phase: create new variable “# of
PCPs treatment” defined as the total number of unique Primary care Physicians
(PCPs) in the office, phone, home, LTC facility (see the operational definition
below) seen during the treatment phase (6 month from and including the start
date of adjuvant chemotherapy:

- Get all OHIP physician claims within the treatment interval (6 months from

and including the start date of adjuvant chemotherapy) for all patients in the

identified cohort, and exclude OHIP physician claims with location code = E
(Emergency Room), I (Inpatient) and U (Unknown)

- For OHIP physician claims: Keep OHIP fee code (feecode), OHIP Diagnosis
code
(dxcode), Date on which OHIP service was provided (servdate),

Encrypted 6-digit physician billing number (physnum).

- For each unique IKN, aggregate all OHIP claims to the same physician on the

same day (all claims to the same physician on the same day are counted as one

encounter)

- Link OHIP physician claims with IPDB using the unique physician identifier to

obtain physician main specialty.

- Include visits where the physicians have mainspecialty = GP/FP;

FP/Emergency Medicine in IPDB data.

- Count the total number of unique PCPs seen during the designated interval.
Number of different PCPs during baseline phase: repeat process for
Number of different PCPs during treatment phase (above), but within the
baseline phase (6 to 30 months prior to date of diagnosis).

9. Mastectomy type: Accords with CIBC cohort variable.

Appendix B-1. OHIP Mental Health Codes used for determining mental health visits to primary care

142,159-

OHIP Number Diagnosis

295 Schizophrenia

296 Manic depressive psychosis, involutional melancholia
297 Paranoid states

298 Other psychoses
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300 Anxiety neurosis, hysteria, neurasthenia, obsessive compulsive neurosis, reactive
depression

301 Personality disorders

302 Sexual deviations

303 Alcoholism

304 Drug dependence, drug addiction

306 Psychosomatic disturbances

307 Habit spasms, tics, stuttering, tension headaches, anorexia nervosa, sleep disorders,
enuresis

309 Adjustment reaction

311 Depressive or other non-psychotic disorders, not elsewhere classified

897 Economic problems

898 Marital difficulties

899 Parent-child problems (e.g. child-abuse, battered child, child neglect)

900 Problems with aged parents or in-laws

901 Family disruption, divorce

902 Educational problems

903 Illegitimacy

904 Social maladjustment

905 Occupational problems, unemployment, difficulty at work

906 Legal problems, litigation, imprisonment

909 Other problems of social adjustment

1. Steele LS, Glazier RH, Lin E, Evans M. Using administrative data to measure ambulatory mental health
service provision in primary care. Med Care. 2004;42(10):960-965.

2. Ontario Ministry of Health and Long-Term Care,. Online resource manual for physicians section 4. In: Online
resource manual for physicians. 2.0th ed. Ontario: ; 2015.

http://www.health.gov.on.ca/english /providers/pub/ohi hysmanual/download/sectio
n 4.pdf.

Appendix B-2
Diagnostic Grouping Scheme:
(I:\I?rigboe?/ Category Description Diagnostic Codes* Hierarchy
1 Breast cancer OHIPT: 174, 175 CIHI**: C50" 3
OHIP: 162, 170, 173 195, 196, 197, 198, 4
2 Other related cancer 199, CIHI: C34.90 C44.5 C76.1 C76.4 C77.3
C78.0 C78.2 C78.7 C79.2 C79.3" C79.5"
C79.8" C79.9 C80"
3 Benign neoplasm / CIS OHIP: 214, 217, 229, 232, 233, 234, 238, 5
239 CIHI: D17.1 D24” D04.5 DO5” D48.6"
4 Infectious/inflammatory | 0. 610, 611 CIHI: N61 6
conditions, breast
5 Lymph system-related | 5. 555 457, 683 CIHI: L04.2 !
conditions
OHIP: 300, 309, 311 CIHI: F34.1, F40, F41,
24 Anxiety-related F42, F44, F45.0, F45.1, F45.2, F48, F99,
F43.1, F43.2, F43.8, F32.9
Fee Code (Procedure) Grouping Scheme:
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Breast biopsy OHIP: J149, R107, X121, Z141, 2143, E525, 13
9 (with/without E542 CCI: 2YK71, 2YM71, 2MD71, 3YM12
ultrasound guidance) 3YM94
10 Cyst aspiration or OHIP: 7118, 7139, Z140 12
drainage
OHIP: R105, R108, R109, R111, R117 CCI: 14
11 Mastectomy — any type | 1YK87 1YL87 1YL89 1YM87 1YM89 1YM90
1Ymal
Surgical consult with OHIP: A035, A935 and not already 11
12 .
no procedure categorized as 9,10,11
13w | Bllateral X185 CCI: 3YM10 N/A
mammography
Diagnostic X184, J004, J037, X192, X194, X201 CCI: 8
14 mammography and
3YL10
related procedures
15 Screening OHIP: X17211, X17811 2
mammogram
16 Breast ultrasound OHIP: J127, 3427 CCIl: 3YM30 9
OHIP: X446, X447 and for 2007: X441, X445 15
17 Breast MRI CCl: 3YM40
J182, J195, J202, J425, J482, J502, CCI: 10
19 Other ultrasound 3GY30
X421, X425, (Post 2007: X441, X445), X471, 16
20 Other MR X475, X490, X492, X499 CCI: 3AN40
21 Nuclear medicine J650, J666, J667, J850 CCI: 3YM70 17
Screening
Screened=2 (mammogram only) or 3 (yes,
23 OBSP .abnormal breast both PE and mammogram) and Finalres = C
screening
(breast cancer)

T OHIP dxcodes are equivalent to ICD-9 codes most of the time, but sometimes they are different. Please
double check the corresponding ICD-9 code translations before you use them.

* Diagnostic codes in italics did not demonstrate large increase in 3 months prior to diagnosis but are deemed
synonymous with others in this category or included by Li Jiang in her thesis.

** “CIHI’ refers to ICD codes in DAD and NACRS records. Read most responsible diagnosis only.

"Available only from October 2010 forward. Increasing frequency of use levelled off by about January 2011.
*** Category 13 encounters were interim encounters that were reassigned to categories 14 or 15 based
on the detection method variable.

Note: Procedure codes in italics were deemed synonymous with others in this category, are CCI codes and/or
were included by Li Jiang in her thesis, by Claire Holloway in her breast diagnosis study, or in the 2008 ICES
Surgical Atlas Technical Appendix if # observations was >0.

OHIP Dxcode® translations:

OHIP #

Disease Diagnosis

N per ICD 10 equivalent
10,000 3 | Code**
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mths

prior*
162 Lung neoplasm 9 C34.90
170 Bone neoplasm 5 No observations
173 Other skin malignancies 19 C44.5
174 Female breast neoplasm 1114 c50n
175 Male breast neoplasm 154 c50n
195 Malignant neoplasms - Other ill defined sites 3 C76.1 C76.4
196 Secondary neoplasms of lymph nodes 0 C77.3
197 Secondary neoplasm of respiratory and digestive 0 C78.0 C78.2C78.7
198 Malignant neoplasms — metastatic or secondary, 15 C79.2 C79.3" C79.5"
carcinoma C79.8" C79.9
199 Other malignant neoplasms 51 cson
214 Malignant neoplasms - lipoma 13 D17.1
217 Benign neoplasms - breast 715 D24n
228 [Haemangioma] and lymphangioma 3 No observations***
229 Other benign neoplasms 14 No observations
232 CIS - Skin 5 D04.5
233 CIS - Breast and [genito-urinary system] 127 DO5”
234 CIS - Other 21 No observations
238 Neoplasms uncertain behavior - other & unspecified 14 D48.6"
sites
239 Unspecified neoplasms eg polycythemia vera 6 No observations
457 Lymphedema, lymphangitis 7 No observations
300 Anxiety neurosis, hysteria, neurasthenia, obsessive F34.1, F40, F41, F42,
compulsive neurosis, reactive depression F44, F45.0, F45.1,
F45.2, F48, F99
309 Adjustment reaction F43.1, F43.2, F43.8,
F93-0
311 Depressive or other non-psychotic disorders, not F32.9
elsewhere classified
610 Cystic mastitis, fibroadenosis of breast 1295 No observations
611 Breast abscess, gynecomastia, hypertrophy, other 1758 No observations
breast
680 Boil, carbuncle, furunculosis 20 L02.2L02.4
682 Cellulitis, abscess [acute lymphangitis in ICD10] 111 L03.10 L03.11 L03.30
L03.39
683 Acute lymphadenitis 20 L04.2
781 Leg cramps, leg pain, muscle pain, joint pain, 408 No related codes
...masses (masses)
785 Chest pain, tachycardia, syncope, shock, edema, 420 No related codes
masses (masses)
787 Anorexia, nausea and vomiting, dysphagia,...masses | 390 R63.0 R63.4
788 Renal colic, urinary retention, nocturia, masses 68 No related codes
(masses)
796 Other non-specific abnormal findings 191 No observations
799 Other ill-defined conditions 778 R64
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| 917

Annual health examination

1163

N/A

T OHIP dxcodes are equivalent to ICD-9 codes most of the time, but sometimes they are different. Please
double check the corresponding ICD-9 code translations before you use them.

* From GP/FP encounters in Groome’s CIHR project

** Used ICD9 (basis for OHIP codes) converter to ICD-10 on ICD10Data.com In some instances only the

more breast/cancer specific subcodes were included. ICD-9 781, 785 and 788 that mention ‘masses’
have no cancer-related subcodes in ICD-10.

*** “No observations’ means there were no observations of ICD-10 equivalent codes in the CIHI DAD and

NACRS data for our cohort.

Procedure Code translations:

OHIP # | Procedure N per CIHI equivalent
10,000 3 code
mths
prior#

A035 General surgery consultation 3144

A135 Internal medicine consultation 423

A935 General surgery special surgery consultation 348

E525 Breast excision: Tumour or tissue for diagnostic 52

biopsy and/or treatment, e.g.carcinoma, fiboroadenoma
or fibrocystic disease after mammographic
localization, add $ to R107
E542 Needle biopsy when performed outside hospital, add 154
$to 7141

J004 Embolization of spinal arteriovenous malformation: 113

intramammary needling for localization under
mammographic control

Jo37 Lymphangiogram: mammary ductography 15

J105 Diag US: head and neck 89

J125 Diag US: Chest masses, pleural effusion - A & B- 107

mode
J127 Diag US: scan B-mode (per breast) 5656 3YM30
J149 Ultrasonic guidance of biopsy, aspiration, 758
amniocentesis or
drainage procedures (one physician only)
J182 Diag US Extremities: per limb (excluding vascular 441
study)
J195 Diag US Vascular: peri-art anal freq anal + scan — per | 75
limb Not in April 2013 OHIP Schedule
J202 Diag US Vascular: duplex scan i.e. simultaneous real | 257
time, B-mode imaging and frequency/spectral
analysis, unilateral
J405 D & T US echography face & neck 38
J425 Diag US Thorax etc: Chest masses, pleural effusion - | 26 3GY30
A & B-mode

J427 Diag US: scan B-mode (per breast) 1211 3ym30 needs to be

here and look for
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other synonyms for
the other CIHI codes

J482 Diag US Extremities: per limb (excluding vascular 160
study)
J502 Diag US Vascular: duplex scan i.e. simultaneous real | 32
time, B-mode imaging and frequency/spectral
analysis, unilateral
J650 Nuclear Muskuloskeletal: bone scintigraphy general 16
survey
J666 Nuclear Tomography: maximum one per Nuclear 6 3YM70
Medicine examination
J667 Nuclear Cardiovascular: first transit with blood pool 7
images
J850 Nuclear Muskuloskeletal: bone scintigraphy general 126
survey
R105 Breast excision: partial mastectomy plus radical node | 1
dissection Not in April 2013 OHIP Schedule
R107 Breast excision: Tumour or tissue for diagnostic 23 +76
biopsy and/or treatment, e.g.carcinoma, fibroadenoma
or fibrocystic disease
R108 Breast mastectomy — female w/wo biopsy - simple 3 1YM89 1YM90
R109 Breast mastectomy — female w/wo biopsy — radical or | 6 1YmM91
modified radical
R111 Breast excision: partial mastectomy or wedge 69 1YK87 1YL87 1YL89
resection for treatment of breast disease, with or 1YM87
without biopsy, e.g. carcinoma or
extensive fibrocystic disease
R117 Breast mastectomy — female w/wo biopsy - 0
subcutaneous with nipple preservation
X027 Xray: thoracic spine two views 26
X028 Xray: lumbar or lumbosacral spine two or three views | 84
X035 Xray: sacro-iliac joints two or three views 28
X037 Xray: pelvis and/or hip(s) two views 90
X039 Xray: ribs two or more views 57
X090 Xray: chest single view 171
X091 Xray: chest two views 1467 3GY10
X092 Xray: chest three or more views 8
X121 Xray special examinations: bronchogram stereotactic | 177 3YM12 3YM94
core breast biopsy
X172* Mammogram — no signs or symptoms — dedicated 0 (count to
equipment - unilateral 2010)
X178* Mammogram — no signs or symptoms — dedicated 0 (count to
equipment - bilateral 2010)
X184** | Mammogram — signs or symptoms - unilateral 1641
X185** | Mammogram — signs or symptoms - bilateral 4917 3YM10
X192 Xray: Misc exams — mammary ductography 18 3YL10

135




X194* | Mammogram — no signs or symptoms — additional 3885
cone view w/wo magnification (limit two per breast)
X201 Mammogram — no signs or symptoms — breast biopsy | 274
specimen x-ray
X202 Xray: spine and pelvis four or five views 71
X204 Xray: thoracic spine >= 3 views 49
X205 Xray: lumbar or lumbosacral spine four or five views 110
X206 Xray: lumbar or lumbosacral spine six or more views 29
X212 Xray Upper extremities: shoulder three or more views | 83
X400 CT head wo IV contrast 97
X401 CT head w/ IV contrast 12 3AN20 3ER20
X406 CT thorax wo IV contrast 44
X407 CT thorax w/ IV contrast 121 3GY20 3GT20
X417 CT spine 3D CT acquisition sequencing 43
X421 MRI head multislice sequence 50 3AN40
X425 MRI head repeat 50
X441 MRI thorax multislice sequence 291
X445 MRI thorax repeat 287
X446 MRI breast — unilateral or bilateral — multislice 68
sequence 3YM40
X447 MRI breast - repeat 69
X471 MRI extremity or joint — multislice sequence 94
X475 MRI extremity or joint - repeat 93
X490 MRI limited spine - multislice sequence 46
X492 MRI limited spine - repeat 42
X499 MRI complex spine — 3D MRI acquisition sequence 376
Z118 Skin/subcutaneous operation: foreign body removal — | 37
aspiration of superficial lump for cytology
Z139 Operations of the breast: aspiration of cyst — one or 45
more
7140 Operations of the breast: drainage of intramammary 5
abscess or haematoma — single or multilocated — local
anaesthetic
7141 Operations of the breast: needle biopsy — one or more | 286 2YK71 2YM71
2MD71
2143 Operations of the breast: needle biopsy — large core 132
biopsy

# Used frequency for relevant specialty only but will search all records. Frequency data were obtained
from Groome’s CIHR breast project. Counts do not include diagnosis date.

* Where the sole reason for the request for a mammogram is for an individual with identified

risk factors in accordance with clinical practice guidelines. Start date of code: October 2010

** For individuals with identified signs or symptoms or follow-up of established disease after October
2010. Before used for both non-symptomatic and symptomatic cases

Appendix B-5
OHIP Fee Codes for Chemotherapy
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G281
G339
G345
G359
G381

Inj/inf. each add'l inj. with G381

Inj/inf. chemotherapy & pt assess. single agent I.V.
Inj/inf. chemotherapy & pt assess. multip. Agent I.V.
Inj/inf. chemotherapy & pt assess. sp. single agent etc.
Inj/inf. Chemotherapy (marrow suppress.) single inj.
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Appendix C. Research ethics approval letters

Queerns

QUEEN'S UNIVERSITY HEALTH SCIENCES & AFFILIATED TEACHING
HOSPITALS RESEARCH ETHICS BOARD-DELEGATED REVIEW
Ly 05,2014

Cr. Patricia Groome
Departraent of Carcer Care and Epderiology
Chieen’s Uriversity

Dear Dr. Gmoroe

Study Tide: EPTD-468-14 Camadian Team to Improve Commmunity-Based Cancer Care abng the Contimmm
(CanIMPACT)Step la

File & 6012581

Co-Investigators: Dr. ML Erzyzanowska, Dr. A, Lofters, Dr. R, Moineddin, Dr. E. Grunfled, ks AL
Whitehead

[ arn writing to ackyowledge receipt of your recent ethics subrission. We have examined the potocol, project
activation wotishe et and peTeary irvpact assesarnent se vt forw for yonr project (as stated dbove ) and corsider it to
be ethicallvacce ptable. This approal isvalid for one wear from the date of the Chair's sigratue below, This
approval will be reported o the Fessarh Ethics Board. Flease attend carefully to the following listing of ethics
recivernents yom rnst flfill meer the comse of your stadsr

Reporting of Amendments: If'there are any charges to your stadyr(e 2. corsent, protocol, stady procedures, ete ),
you roust bt an arerdrent o the Beseawh Efties Board for appronal. Please we event forr: HSREER Ilulti-
Use ArmendrentTull Board Fenewal Forrn associated with your post review file #6012581 in vour Fesearcher
Portal (hitye eservices gqueensu calimmen_researcher)

Reporting of Seriows Adverse Events: & o unepec ted serions adverse event ocowrting locall wrenst be reported
within 2 working days or earlier if’ required by the stady sporsor. 411 other serios adveise events rmust be reported
within 15 daye after hecorwing aware of the information Senions Ldserse Event foerns ate located with youar post-
review file 6012581 in wour Besearcher Portal (hitpe: Seservices queensn cafrornen_researcher!)

Reporting of Complainds: & rycornplaints made by participants or persons acting on ke balf'of participants st be
reported to the Ressach Ethics Board within 7 davs of becotning aware of the corglaint. Mote: &1 docurments
supplied to parficipants rnst heve the contact irdormation for the Feseawh Ethics Boawd.

Annual Renewal: Prior to the expiration of sour apgroseal (which is one year fiora the date of the Chair's siznatore
helow), yon will ke e rairded fo submit wow renewal forn along with avs new charnges or armendments yon wish to
rrake to o stady. IE there have bee n nio wajor e kanges to your protocol, wour approsal masybe renewed for
another year.

onrs sincerely,

Lidd o [Jf.'a M
Clhair, Health Sciences Fesearch Ethics Boad
k05, 2014

Investizators please note that if wour trial is regisiered by the sponsor, you must take resporsihility to ensure
that the regisivation information & accurate and complede
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# UNIVERSITY OF

% TORONTO

RIS Protocol
Murrber: arora

Approval Date: 26-Mar-19

Pl Marre: Fachel Feldman

Division Marme:
Dear Rachel Feldman:

Re:Your research protodl application entitled, "Characherizing primany care use during active braast cancer tragtrment and
wait times toreceiving chemotherapy: a population-based retrospective cohort study using CanlWiPACT data”

The Health Sciences REB has conducted a Deleqatad review of your application and has granted approval to the atta ched
protocolfor the period 207 %0326 to 2020-03-25,

Pleasa notathat this approval only apgplies to the use of human partidpa nts.pther approvals may be needed,

Flaase baraminded of the following paints:
- An Amendment must ke submitted tothe BEB for any proposed changesto the approved protoaol, The
amended protodl must be raviewad and approved by the REB prior to implementation of the changes.

+ An annual Renevral must be subrmitt ed forongoing research, You may submit upto@renawals for a maximum
total span of 7 years, Renewals should be submitted bebwean 15 and 30 days priortothe alrrent expiny date,

+ A Protocol Deviation Report (FDR) should ke submitted whaen there is any departure from the REE-a pprovad
athics review application formthat has ocairred without riorapproval from the BEB (2.9, changes tothe study
proceduras, consent progaess, data protedion measures), The submission of this form does not nacassarily indicate
wrong-doing; howewer follow-up proceduras may e required,

+ An Adverse Events Report (AER) must be subrnitted when adwerse or unanticipated events ocour fo participants
inthe course of the research process,
- A Protocol Completion Report (PCR) is required when research using the protocol has been completed, For

angoing research, a PCR on the protodal will ke raquired aftar 7 years, (Driginal and & Renewals), A continuation of
wark Bevond 7 years will regquire the creation of a new protocol,

+ [fyour researchis funded by a third party, please contad the assigned Research Funding Officer in Researdh
Servicestoensure that wour funds are released,

Best wishes for the successful completion of yaur research.

Protocol #:6611
Status:Delagated Rawiew App “Warsion 0002 Sub “Wersion:0000 Approved On:26-har-19 Espire= On:25-hiar-20 Page 11 of 11
OFFICEQF REEEARCH ETHICE

MCHarrich Buiding, 12 Queen's Pak Cescetilest, 20d Floor, Tooe D, ON WSS 155 Canada
Tel:+1 VIS 9E3ZT3 & Fax 41 UEEETED dethicr U kw1 D0 T o3 & b Hp v fege anch 1oros D.cafor-efea che r-a3dm b fEo e &4 2
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Appendix D. Table of baseline characteristics according to the
median primary care interval in days stratified by the method of

detection
Total Primary care interval in days (from first contact to first oncology visit)
N=12781
Screened N=2,916 (22.8%) Symptomatic N=9,865 (77.2%)
Median (IQR) 9o Kruskal- | Median (IQR) 9o Kruskal-
percentile | Wallis P percentile | Wallis P
value* value*
Total 34 (21, 50) 72 34 (17, 62) 111
Age (Categorical) <0.0001 <0.0001
<40 | 1,102 (8.6%) 20 ( 18, 34) 51 29 ( 14, 56) 101
40-49 | 3,481 (27.2%) 21(9,42) 85 35( 19, 64) 117
50-59 | 4,225 (33.1%) 34 (21, 51) 74 35 (16, 64) 113
60-69 | 3,045 (23.8%) 35 (22, 50) 70 34 (16, 63) 108
70-74 | 607 (4.7%) 35 ( 20, 50) 67 34(17,59) 99
>74 | 321 (2.5%) 37 (21, 60) 79 28 ( 14, 55) 83
Urban/rural Residence <0.0001 0.0078
Urban | 11,189 (87.5%) 34 (20, 49) 70 34 (17, 63) 110
Rural | 699 (5.5%) 36 (21, 50) 74 35 (17, 62) 113
Rural-remote | 596 (4.7%) 41 ( 25, 60) 84 32( 15, 56) 106
Rural-very remote | 292-297
(2.3%) 43 ( 26, 70) 91 28 (12, 58) 113
Rural-unknown | <=5 ** ** ** **
Unknown | <=5 *x *x *x *x
Immigration Status 0.4322 0.9899
Long-term residents | 11,075 (86.7%) 34 (21, 50) 71 34 (17, 62) 111
Immigrants | 1,706 (13.3%) 33(17,54) 76 34 (17, 63) 109
Immigrant
Characteristics
Region of Origin 0.2853 0.0783
East Asia & Pacific | 544 (4.3%) 33(17, 62) 94 33 (15, 63) 112
Eastern Europe &
Central Asia | 286 (2.2%) 27(9,51) 56 33 (16, 62) 112
Latin America &
Caribbean | 239 (1.9%) 36 (21, 53) 84 41(19,72) 107
Middle East & North
Africa | 145 (1.1%) 41 (16, 51) 62 42 (19,75) 121
South Asia | 270 (2.1%) 30 ( 15, 44) 78 28 (15, 53) 95
Sub-Saharan Africa | 87 (0.7%) 41 (23, 55) 69 37 (18, 69) 90
USA/New
Zealand/Australia | 37 (0.3%) 36 (28, 76) 105 36 ( 15, 60) 117
Western Europe | 98 (0.8%) 38 (24, 67) 113 29 ( 14, 49) 87
Years since Arrival 0.8900 0.4860
<10y | 618 (4.8%) 33 (22, 49) 61 33 (18, 60) 108
>=10y | 1,088 (8.5%) 33(17,55) 82 34 ( 16, 64) 111
Immigrant Class 0.6663 0.6766
Economic | 885 (6.9%) 33 (18, 53) 72 35 (16, 65) 112
Family | 571 (4.5%) 36 (16, 61) 86 31(17,57) 102
Refugee | 218 (1.7%) 32 (16, 42) 55 37 (18, 62) 121
Other | 32(0.3%) 43 (22, 51) 56 37 (15, 73) 139
Neighbourhood Income 0.7635 0.7172
Quintile
1 (lowest) | 2,020 (15.8%) 35 ( 21, 54) 75 34(17, 62) 105
2 | 2,384 (18.7%) 34 (21,52) 71 34 (17, 63) 106
3 | 2,523 (19.7%) 35 (21, 51) 72 34 (17, 63) 108
4 | 2,819 (22.1%) 35 (21, 49) 70 34 (16, 59) 107
5 (highest) | 2,994 (23.4%) 34 (21, 49) 70 34 (17, 64) 122
Unknown | 41(0.3%) 42 (25, 89) 102 42 (25, 63) 112
Comorbidity Burden 0.9419 <0.0001
0-5 ADGs | 7,287 (57.0%) 35 ( 21, 50) 71 33( 16, 59) 105
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6-9 ADGs | 4,425 (34.6%) 34 (21,51) 73 36 ( 18, 66) 115
10+ ADGs | 1,069 (8.4%) 35(21,53) 71 34 (17, 63) 120
History of Mental 0.6662 0.0007
Health Visits
Yes | 4,127 (32.3%) 34 (21, 51) 72 35 (18, 65) 115
No | 8654 (67.7%) 35 (21, 50) 72 33 (16, 61) 108
Stage <0.0001 <0.0001
Stage | | 2,839 (22.2%) 37 (23, 54) 76 39 (21,71) 122
Stage Il | 7,311 (57.2%) 33 (20, 49) 71 34 (17, 61) 106
Stage Il | 2,631 (20.6%) 32( 19, 48) 69 29 (14, 56) 107
Histological grade 0.0168 <0.0001
Well-differentiated | 528 (4.1%) 38 (22,52) 77 39 ( 20, 66) 101
Moderately-
differentiated | 2,468 (19.3%) 35(21,51) 74 35(19,62) 112
Poorly-differentiated | 3,196 (25.0%) 32 (19, 48) 69 32 (15, 56) 102
Unknown | 6,589 (51.6%) 35(21,51) 71 35(17, 64) 113
Receptor Status 0.9970 0.6031
ER+ or PR+ and Her2- | 2,930 (22.9%) 34 (21, 49) 73 34 (18, 60) 104
ER+ or PR+ and
HER2+ | 1,107 (8.7%) 35( 19, 52) 73 32(17,59) 115
ER- and PR- and Her2+ | 519 (4.1%) 34 (22, 48) 65 31 (14, 60) 107
ER- and PR- and Her2- | 859 (6.7%) 32 (22, 49) 75 34(17,59) 97
Unknown | 7,366 (57.6%) 35(21,51) 71 34 (16, 63) 113
Surgery Type 0.4204 0.0036
Lumpectomy | 7,645 (59.8%) 35(21,51) 73 35 (18, 63) 111
Mastectomy | 3,896 (30.5%) 34(20,51) 70 33 (16, 59) 109
Lumpectomy +
Mastectomy | 1,240 (9.7%) 34 (21, 50) 71 34 (15, 64) 111
Receipt of Radiation 0.0010 0.0108
Yes | 8,652 (67.7%) 33 (21, 49) 70 33 (16, 61) 110
No | 4,129
(32.3%) 36 (21, 55) 76 36 (18, 64) 112
Primary Care Practice 0.5489 0.0078
Model
Straight FFS | 1,887 (14.8%) 36 ( 20, 52) 71 32 (15, 62) 103
Enhanced FFS | 6,281 (49.1%) 35 (21, 51) 71 35(17,62) 108
Capitation | 2,235 (17.5%) 35 (21, 50) 73 35(17, 68) 119
Team-based capitation | 2,206 (17.3%) 33 (20, 50) 72 33(17,61) 115
Other | 172 (1.3%) 35 (25, 48) 63 27 (12, 49) 77
Primary Care 0.4377 0.0256
Enrolment Status
Rostered | 10,900 (85.3%) 34 (21, 50) 72 34(17,62) 112
Not rostered | 1,881 (14.7%) 36 (20, 52) 71 32(15,62) 103
LHIN <0.0001 <0.0001
1 Erie St. Clair | 713 (5.6%) 35 (21, 49) 71 40 ( 21, 68) 116
2 South West | 992 (7.8%) 44 (27, 67) 89 40 ( 20, 69) 119
3 Waterloo Wellington | 654 (5.1%) 33 (20, 44) 57 27 (14,51) 105
4 Hamilton Niagara
Haldimand Brant | 1,468 (11.5%) 29 (15, 43) 57 32( 16, 55) 99
5 Central West | 543 (4.2%) 39 (25, 50) 63 33(17,52) 90
6 Mississauga Halton | 750 (5.9%) 31 (17, 49) 78 35 (16, 65) 116
7 Toronto Central | 1,061 (8.3%) 34 (19, 55) 76 34 (16, 67) 120
8 Central | 1,784 (14.0%) 29 (17, 47) 69 31( 15, 61) 114
9 Central East | 1,710 (13.4%) 29 (18, 41) 52 32 (15, 58) 104
10 South East | 520 (4.1%) 40 ( 25, 61) 80 31(17,56) 103
11 Champlain | 1,335 (10.4%) 44 (30, 57) 70 46 ( 28, 74) 127
12 North Simcoe
Muskoka | 518-522 (4.1%) 27 (17, 43) 68 27 (15, 58) 110
13 North East | 478 (3.7%) 32(21,43) 63 27(12,53) 91
14 North West | 252 (2.0%) 56 (37,77) 95 35 (14, 63) 107

Unknown

<=5

* ¥

%%k

%%k

%%k

*p-values calculated for median values

**values suppressed due to small cells




Appendix E. Table of baseline characteristics according to the
median surgery to adjuvant chemotherapy interval in days

Total Surgery to adjuvant chemotherapy interval
N=12781 in days
Median 9o Kruskal-Wallis
(IQR) percentile P value*
Total 58 (46, 74) 93
Age (Categorical) <0.0001
<40 | 1,102 (8.6%) 52 (41, 68) 87
40-49 | 3,481 (27.2%) 56 (44,71) 91
50-59 | 4,225 (33.1%) 58 (46, 74) 93
60-69 | 3,045 (23.8%) 60 (48, 76) 96
70-74 | 607 (4.7%) 62 (49, 81) 98
>74 | 321(2.5%) 65 ( 49, 81) 105
Urban/rural Residence <0.0001
Urban | 11,189 (87.5%) 57 (45, 73) 92
Rural | 699 (5.5%) 62 (48,77) 94
Rural-remote | 596 (4.7%) 63 (50, 79) 98
Rural-very remote | 292-297 (2.3%) 66 ( 49, 86) 110
Rural-unknown | <=5 ok ok
Unknown | <=5 ** **
Immigration Status 0.2876
Long-term residents | 11,075 (86.7%) 58 (46, 74) 93
Immigrants | 1,706 (13.3%) 57 (44,75) 96
Immigrant Characteristics
Region of Origin 0.1119
East Asia & Pacific | 544 (4.3%) 57 (43,77) 98
Eastern Europe & Central
Asia | 286 (2.2%) 56 (45, 70) 88
Latin America &
Caribbean | 239 (1.9%) 59 (46, 77) 107
Middle East & North Africa | 145 (1.1%) 59 (43, 76) 91
South Asia | 270 (2.1%) 60 (46, 78) 102
Sub-Saharan Africa | 87 (0.7%) 53 (43, 70) 99
USA/New
Zealand/Australia | 37 (0.3%) 52 (38,72) 91
Western Europe | 98 (0.8%) 55 (42, 67) 87
Years since Arrival 0.4967
<10y | 618 (4.8%) 57 (43,75) 96
>=10y | 1,088 (8.5%) 57 (45, 75) 95
Immigrant Class 0.4315
Economic | 885 (6.9%) 56 (44, 73) 91
Family | 571 (4.5%) 58 (43, 76) 99
Refugee | 218 (1.7%) 56 (47, 76) 96
Other | 32 (0.3%) 63 (49, 73) 96
Neighbourhood Income 0.0456
Quintile
1 (lowest) | 2,020 (15.8%) 57 (45, 75) 93
2 | 2,384 (18.7%) 58 (46, 75) 94
3 | 2,523 (19.7%) 58 (46, 76) 96
4 | 2,819 (22.1%) 58 (45, 73) 92
5 (highest) | 2,994 (23.4%) 57 (45, 72) 91
Unknown | 41 (0.3%) 62 (48, 85) 104
Comorbidity Burden 0.0561
0-5 ADGs | 7,287 (57.0%) 57 (46, 73) 92
6-9 ADGs | 4,425 (34.6%) 58 ( 46, 74) 94
10+ ADGs | 1,069 (8.4%) 59 ( 45, 78) 99
History of Mental Health 0.0595
Visits
Yes | 4,127 (32.3%) 58 (46, 75) 94
No | 8654 (67.7%) 57 (45, 74) 92
Stage <0.0001

142




Stage | | 2,839 (22.2%) 60 (48, 76) 98
Stage Il | 7,311 (57.2%) 58 (47,75) 93
Stage Il | 2,631 (20.6%) 53 (41, 69) 87
Histological grade <0.0001
Well-differentiated | 528 (4.1%) 61 (48, 78) 97
Moderately-differentiated | 2,468 (19.3%) 58 (46, 76) 95
Poorly-differentiated | 3,196 (25.0%) 55 (43, 70) 88
Unknown | 6,589 (51.6%) 59 ( 46, 75) 94
Receptor Status <0.0001
ER+ or PR+ and Her2- | 2,930 (22.9%) 57 (46, 75) 93
ER+ or PR+ and HER2+ | 1,107 (8.7%) 58 (47,74) 94
ER- and PR- and Her2+ | 519 (4.1%) 55(43,71) 88
ER- and PR- and Her2- | 859 (6.7%) 52 (42,67) 82
Unknown | 7,366 (57.6%) 59 (46, 75) 94
Surgery Type <0.0001
Lumpectomy | 7,645 (59.8%) 58 (46, 74) 92
Mastectomy | 3,896 (30.5%) 55 (43, 69) 84
Lumpectomy +
Mastectomy | 1,240 (9.7%) 72 (53,93) 124
Receipt of Radiation <0.0001
Yes | 8,652 (67.7%) 55 ( 44, 70) 84
No | 4,129 (32.3%) 65 ( 50, 85) 112
Primary Care Practice 0.1546
Model
Straight FFS | 1,887 (14.8%) 57 (45, 74) 96
Enhanced FFS | 6,281 (49.1%) 58 (45, 74) 94
Capitation | 2,235 (17.5%) 57 (45, 73) 92
Team-based capitation | 2,206 (17.3%) 59 (47,73) 91
Other | 172 (1.3%) 56 (42,75) 97
Primary Care Enrolment 0.5820
Status
Rostered | 10,900 (85.3%) 58 (46, 74) 93
Not rostered | 1,881 (14.7%) 57 (45, 74) 96
LHIN <0.0001
1 Erie St. Clair | 713 (5.6%) 50 (40, 69) 86
2 South West | 992 (7.8%) 63 (52,79) 98
3 Waterloo Wellington | 654 (5.1%) 52 (41, 68) 83
4 Hamilton Niagara
Haldimand Brant | 1,468 (11.5%) 56 (45, 70) 86
5 Central West | 543 (4.2%) 58 (44, 74) 98
6 Mississauga Halton | 750 (5.9%) 55(43,71) 92
7 Toronto Central | 1,061 (8.3%) 57 (45,71) 96
8 Central | 1,784 (14.0%) 56 (43,73) 93
9 Central East | 1,710 (13.4%) 57 (45, 74) 94
10 South East | 520 (4.1%) 59 (48,73) 91
11 Champlain | 1,335 (10.4%) 65 (53, 79) 96
12 North Simcoe Muskoka | 518-522 (4.1%) 63 (51, 78) 93
13 North East | 478 (3.7%) 61 (45,77) 107
14 North West | 252 (2.0%) 52 (36, 72) 97
Unknown | <=5 *x **

* p-values calculated for median values
**yalues suppressed due to small cells
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Appendix F. Influence plots for difference-in-difference model
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Appendix G. Difference-in-difference sensitivity analyses results

Table G-1. PCP visits rates between treatment and baseline periods by mental health and
physical comorbidity groups — multivariable adjusted difference-in-difference model estimates
using a negative binomial distribution. Sensitivity analysis 1: best-case worst-case sensitivity
analysis for missing income quintile values (n=41)

N=12,777 Substitute high income (quintile 5) | Substitute low income (quintile 1)
for missing income values for missing income values
Exponentiated estimate (95% CI) | Exponentiated estimate (95% CI)
Intercept 0.01 (0.01-0.01) 0.01 (0.01-0.01)

Treatment period

2.52 (2.43-2.61)

2.52 (2.43-2.61)

Mental Health History

1.49 (1.44-1.54)

1.49 (1.44-1.54)

No Mental Health History reference reference

Period*Mental Health History | 0.72 (0.69-0.75) 0.72 (0.69-0.75)
0-5 ADGs reference reference

6-9 ADGs 1.82 (1.76-1.88) 1.82 (1.76-1.88)
10+ ADGs 2.97 (2.82-3.12) 2.97 (2.82-3.12)
Period*(6-9 ADGs) 0.57 (0.54-0.59) 0.57 (0.54-0.59)
Period*(10+ ADGS) 0.46 (0.44-0.49) 0.46 (0.44-0.49)

Age <40 years

0.94 (0.89-0.99)

0.94 (0.89-0.99)

Age 40-49 years

0.94 (0.91-0.97)

0.94 (0.91-0.97)

Age 50-59 years

Reference

Reference

Age 60-69 years

1.04 (1.01-1.08)

1.04 (1.01-1.08)

Age 70-74 years

1.13 (1.07-1.18)

1.13 (1.07-1.18)

Age >74 years

1.19 (1.11-1.29)

1.19 (1.11-1.29)

Non-immigrant Reference Reference
Immigrant 1.03 (1.00-1.07) 1.03 (1.00-1.07)
Income quintile 1 Reference Reference

Income quintile 2

0.99 (0.95-1.03)

0.99 (0.95-1.03)

Income quintile 3

0.99 (0.95-1.03)

0.99 (0.95-1.03)

Income quintile 4

0.97 (0.93-1.01)

0.97 (0.93-1.01)

Income quintile 5

0.93 (0.89-0.97)

0.93 (0.89-0.97)

Urban

Reference

Reference

Rural

0.99 (0.94-1.05)

0.99 (0.94-1.05)

Rural-remote

0.96 (0.90-1.02)

0.96 (0.90-1.02)

Rural-very remote

1.19 (1.09-1.29)

1.18 (1.09-1.29)

LHIN 1 Erie St. Clair

1.06 (0.98-1.15)

1.06 (0.98-1.15)

LHIN 2 South West

1.11 (1.04-1.20)

1.11 (1.04-1.20)

LHIN 3 Waterloo Wellington

0.97 (0.90-1.05)

0.97 (0.90-1.05)

LHIN 4 Hamilton Niagara
Haldimand Brant

1.09 (1.02-1.17)

1.09 (1.02-1.17)

LHIN 5 Central West

1.10 (1.02-1.19)

1.10 (1.02-1.19)

LHIN 6 Mississauga Halton

1.05 (0.97-1.13)

1.05 (0.97-1.13)

LHIN 7 Toronto Central

reference

reference

LHIN 8 Central

1.05 (0.98-1.12)

1.05 (0.98-1.12)

LHIN 9 Central East

1.07 (1.00-1.14)

1.07 (1.00-1.14)

LHIN 10 South East

1.10 (1.01-1.20)

1.10 (1.01-1.20)

LHIN 11 Champlain

1.12 (1.04-1.21)

1.12 (1.04-1.21)

LHIN 12 North Simcoe
Muskoka

1.08 (0.98-1.19)

1.08 (0.98-1.19)

LHIN 13 North East

1.03 (0.94-1.13)

1.03 (0.94-1.13)

LHIN 14 North West

1.16 (1.02-1.32)

1.16 (1.02-1.32)

Continuity 0 visits

0.25 (0.23-0.27)

0.25 (0.23-0.27)
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Continuity 1-2 visits

0.39 (0.38-0.41)

0.39 (0.38-0.41)

Continuity UPC <=0.75

0.95 (0.93-0.98)

0.95 (0.93-0.98)

Continuity UPC >0.75

Reference

Reference

PC model capitation

0.89 (0.85-0.93)

0.89 (0.85-0.93)

PC model enhanced FFS

1.00 (0.96-1.04)

1.00 (0.96-1.04)

PC model team-based
capitation

0.87 (0.83-0.92)

0.87 (0.83-0.92)

PC model other

0.74 (0.65-0.83)

0.74 (0.65-0.83)

PC model straight FFS

Reference

Reference

Bolded values: p<0.05

Table G-2. Change in PCP visits rates between treatment and baseline periods by mental
health and physical comorbidity groups — multivariable adjusted difference-in-difference model
estimates using a negative binomial distribution. Sensitivity analysis 2: include significant DID
estimates for other characteristics

Exponentiated Estimate | SE 95% Cl p-value
estimate (95% CI)

Intercept 0.01 (0.01-0.01) -4.6117 | 0.0482 -4.71, -4.52 <.0001
Treatment period 1.47 (1.33-1.62) 0.3848 | 0.0506 0.29, 0.48 <.0001
Mental Health History 1.41 (1.36-1.45) 0.3423 | 0.0164 0.31,0.37 | <.0001
No Mental Health History reference

Period*Mental Health History | 0.84 (0.80-0.87) -0.1779 | 0.0201 -0.22,-0.14 <.0001
0-5 ADGs reference

6-9 ADGs 1.62 (1.57-1.67) 0.4812 | 0.0165 0.45,0.51 | <.0001
10+ ADGs 2.64 (2.52-2.77) 0.9712 | 0.0247 0.92,1.02 | <.0001
Period*(6-9 ADGs) 0.76 (0.73-0.79) -0.2733 | 0.0215 -0.32,-0.23 | <.0001
Period*(10+ ADGS) 0.63 (0.59-0.66) -0.4668 | 0.0287 -0.52,-0.41 | <.0001
Age <40 years 0.94 (0.90-0.99) -0.0595 | 0.0246 -0.11, -0.01 0.0158
Age 40-49 years 0.95 (0.92-0.98) -0.0548 | 0.0165 -0.09, -0.02 0.0009
Age 50-59 years Reference

Age 60-69 years 1.04 (1.01-1.08) 0.0407 | 0.017 0.01, 0.07 0.0163
Age 70-74 years 1.13(1.07-1.18) 0.119 | 0.0248 0.07,0.17 | <.0001
Age >74 years 1.19 (1.10-1.28) 0.1744 | 0.0388 0.10,0.25 | <.0001
Non-immigrant Reference

Immigrant 1.02 (0.99-1.06) 0.0244 | 0.0163 -0.01, 0.06 0.1338
Income quintile 1 Reference

Income quintile 2 0.99 (0.95-1.03) -0.0123 | 0.0198 -0.05, 0.03 0.5356
Income quintile 3 0.99 (0.95-1.03) -0.0095 | 0.0195 -0.05, 0.03 0.626
Income quintile 4 0.97 (0.94-1.01) -0.028 | 0.0191 -0.07, 0.01 0.142
Income quintile 5 0.93 (0.90-0.97) -0.0682 | 0.0215 -0.11, -0.03 0.0015
Urban Reference

Rural 0.94 (0.88-1.00) -0.0638 | 0.0324 -0.13, 0.00 0.0485
Rural-remote 0.84 (0.80-0.90) -0.1692 | 0.0306 -0.23,-0.11 | <.0001
Rural-very remote 0.89 (0.82-0.97) -0.1137 | 0.0448 -0.20, -0.03 0.0111
Period*Rural 1.14 (1.03-1.25) 0.1283 | 0.0483 0.03, 0.22 0.0079
Period*Rural-remote 1.31 (1.18-1.46) 0.2706 | 0.0547 0.16, 0.38 <.0001
Period*Rural-very remote 1.75 (1.53-1.99) 0.5568 | 0.0683 0.42, 0.69 <.0001
LHIN 1 Erie St. Clair 0.99 (0.90-1.08) -0.0118 | 0.0457 -0.10, 0.08 0.7967
LHIN 2 South West 0.99 (0.91-1.07) -0.0144 | 0.0426 -0.10, 0.07 0.7352
LHIN 3 Waterloo Wellington 0.92 (0.85-1.01) -0.0799 | 0.0438 -0.17, 0.01 0.0680
LHIN 4 Hamilton Niagara 0.99 (0.91-1.07) -0.0112 | 0.0424 -0.09,0.07 | 0.7911
Haldimand Brant
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LHIN 5 Central West 1.09 (1.00-1.19) 0.0873 | 0.0444 0.00, 0.17 0.0491
LHIN 6 Mississauga Halton 1.09 (1.00-1.19) 0.0829 | 0.0448 0.00, 0.17 0.0639
LHIN 7 Toronto Central reference

LHIN 8 Central 1.04 (0.96-1.13) 0.0423 | 0.0403 -0.04, 0.12 0.2946
LHIN 9 Central East 1.03 (0.95-1.11) 0.026 0.04 -0.05, 0.10 0.5154
LHIN 10 South East 1.09 (0.99-1.20) 0.0862 | 0.0506 -0.01, 0.19 0.0884
LHIN 11 Champlain 0.95 (0.87-1.04) -0.0488 | 0.0455 -0.14, 0.04 0.2841
LHIN 12 North Simcoe 1.15 (1.01-1.31) 0.1397 | 0.0662 0.01,0.27 | 0.0347
Muskoka

LHIN 13 North East 1.00 (0.91-1.10) 0 ]0.0479 -0.09, 0.09 0.9993
LHIN 14 North West 0.93 (0.84-1.04) -0.0686 | 0.0543 -0.17, 0.04 0.2064
Period*LHIN 1 1.19 (1.07-1.33) 0.1753 | 0.0555 0.07, 0.28 0.0016
Period*LHIN 2 1.33(1.21-1.47) 0.2877 | 0.049 0.19, 0.38 <.0001
Period*LHIN 3 1.14 (1.02-1.27) 0.133 | 0.0557 0.02, 0.24 0.0170
Period*LHIN 4 1.26 (1.15-1.39) 0.2349 | 0.0465 0.14, 0.33 <.0001
Period*LHIN 5 1.01 (0.91-1.13) 0.0095 | 0.0554 -0.10, 0.12 0.8638
Period*LHIN 6 0.89 (0.80-0.99) -0.1176 | 0.0556 -0.23,-0.01 0.0343
Period*LHIN 8 1.00 (0.92-1.10) 0.0041 | 0.0447 -0.08, 0.09 0.9268
Period*LHIN 9 1.10 (1.00-1.20) 0.0935 | 0.0452 0.00, 0.18 0.0388
Period*LHIN 10 1.05 (0.91-1.20) 0.0444 | 0.0705 -0.09, 0.18 0.5284
Period*LHIN 11 1.45 (1.32-1.58) 0.3701 | 0.0453 0.28, 0.46 <.0001
Period*LHIN 12 0.88 (0.75-1.02) -0.1299 | 0.0775 -0.28, 0.02 0.0938
Period*LHIN 13 1.08 (0.94-1.24) 0.08 | 0.0697 -0.06, 0.22 0.2509
Period*LHIN 14 1.50 (1.25-1.80) 0.406 | 0.0931 0.22, 0.59 <.0001
Continuity <3 visits 0.16 (0.15-0.17) -1.8373 | 0.0229 -1.88, -1.79 <.0001
Continuity UPC <=0.75 0.95 (0.92-0.98) -0.0512 | 0.0156 -0.08, -0.02 0.001
Continuity UPC >0.75 Reference

Period*<3 Visits 4.39 (4.10-4.69) 1.4785 | 0.034 1.41,1.55 <.0001
Period*UPC <=0.75 1.01 (0.97-1.06) 0.0128 | 0.0211 -0.03, 0.05 0.5463
PC model capitation 0.92 (0.87-0.97) -0.0834 | 0.028 -0.14, -0.03 0.0029
PC model enhanced FFS 1.01 (0.97-1.07) 0.0147 | 0.0254 -0.04, 0.06 0.5628
PC model team-based 0.83 (0.78-0.88) -0.1829 | 0.0303 0.24,-0.12 | <.0001
capitation

PC model other 0.78 (0.69-0.87) -0.2545 | 0.0609 -0.37,-0.14 <.0001
PC model straight FFS Reference

Period*capitation 0.96 (0.89-1.03) -0.0417 | 0.037 -0.11, 0.03 0.2607
Period*enhanced FFS 1.02 (0.95-1.08) 0.0149 | 0.0312 -0.05, 0.08 0.6332
Period*team-based capitation | 1.17 (1.08-1.26) 0.1563 0.04 0.08, 0.23 <.0001
Period*other model 0.93 (0.76-1.15) -0.0706 | 0.1067 -0.28,0.14 0.5083

Bolded values: p<0.05

Table G-3. PCP visits rates between treatment and baseline periods by mental health and
physical comorbidity groups — multivariable adjusted difference-in-difference model estimates
using a negative binomial distribution. Sensitivity analysis 3: using total ADGs instead of
separate physical ADGs and mental health history

Exponentiated Estimate | SE 95% Cl p-value
estimate (95% CI)
Intercept 0.01 (0.01-0.01) -4.7638 | 0.0391 -4.84,-4.69 | <.0001
Treatment period 2.46 (2.38-2.55) 0.9011 | 0.0182 0.87,0.94 <.0001
0-5 ADGs reference
6-9 ADGs 1.97 (1.90-2.04) 0.6781 | 0.0179 0.64,0.71 | <.0001
10+ ADGs 3.48 (3.34-3.63) 1.2479 | 0.0216 1.21,1.29 | <.0001
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Period*(6-9 ADGSs) 0.51 (0.49-0.54) -0.6656 | 0.0232 -0.71,-0.62 | <.0001
Period*(10+ ADGs) 0.40 (0.38-0.42) -0.9139 | 0.0271 -0.97,-0.86 | <.0001
Age <40 years 0.95 (0.91-1.00) -0.0516 | 0.0245 -0.10,0.00 | 0.0355
Age 40-49 years 0.96 (0.93-0.99) -0.0445 | 0.0164 -0.08, -0.01 0.0067
Age 50-59 years Reference

Age 60-69 years 1.04 (1.01-1.08) 0.0393 | 0.0169 0.01, 0.07 0.0198
Age 70-74 years 1.11 (1.06-1.17) 0.1078 | 0.0252 0.06,0.16 | <.0001
Age >74 years 1.15 (1.06-1.25) 0.1428 | 0.0409 0.06,0.22 | 0.0005
Non-immigrant Reference

Immigrant 1.01 (0.98-1.05) 0.0133 | 0.0166 -0.02, 0.05 0.4248
Income quintile 1 Reference

Income quintile 2 1.00 (0.96-1.04) -0.0004 0.02 -0.04, 0.04 0.9850
Income quintile 3 1.00 (0.96-1.04) -0.0032 | 0.0196 -0.04, 0.04 0.8683
Income quintile 4 0.98 (0.94-1.01) -0.0251 | 0.0194 -0.06, 0.01 0.1962
Income quintile 5 0.94 (0.90-0.98) -0.0656 | 0.0214 -0.11, -0.02 0.0022
Urban Reference

Rural 0.99 (0.93-1.05) -0.0101 | 0.0294 -0.07, 0.05 0.7325
Rural-remote 0.95 (0.89-1.02) -0.0483 | 0.033 -0.11, 0.02 0.1428
Rural-very remote 1.21 (1.11-1.33) 0.1932 | 0.045 0.11, 0.28 <.0001
LHIN 1 Erie St. Clair 1.06 (0.98-1.14) 0.0557 | 0.0372 -0.02, 0.13 0.1338
LHIN 2 South West 1.11 (1.04-1.19) 0.107 | 0.0343 0.04, 0.17 0.0018
LHIN 3 Waterloo Wellington 0.98 (0.91-1.06) -0.0199 | 0.0388 -0.10, 0.06 0.6074
LHIN 4 Hamilton Niagara 1.09 (1.02-1.16) 0.084 | 0.0333 0.02,0.15 | 0.0117
Haldimand Brant

LHIN 5 Central West 1.09 (1.01-1.17) 0.0877 | 0.0374 0.01, 0.16 0.0191
LHIN 6 Mississauga Halton 1.03 (0.96-1.11) 0.03 | 0.037 -0.04, 0.10 0.4178
LHIN 7 Toronto Central reference

LHIN 8 Central 1.04 (0.98-1.11) 0.0401 | 0.0327 -0.02, 0.10 0.2192
LHIN 9 Central East 1.06 (0.99-1.13) 0.0563 | 0.0323 -0.01, 0.12 0.0817
LHIN 10 South East 1.09 (1.00-1.19) 0.0875 | 0.043 0.00, 0.17 0.0421
LHIN 11 Champlain 1.12 (1.04-1.20) 0.1105 | 0.035 0.04, 0.18 0.0016
LHIN 12 North Simcoe 1.08 (0.98-1.20) 0.0813 | 0.0511 -0.02,0.18 | 0.1118
Muskoka

LHIN 13 North East 1.04 (0.95-1.14) 0.0374 | 0.0476 -0.06, 0.13 0.4317
LHIN 14 North West 1.14 (1.00-1.30) 0.1318 | 0.0647 0.00, 0.26 0.0418
Continuity 0 visits 0.24 (0.22-0.27) -1.4119 | 0.0483 -1.51, -1.32 <.0001
Continuity 1-2 visits 0.39 (0.37-0.41) -0.9422 | 0.0214 -0.98, -0.90 <.0001
Continuity UPC <=0.75 0.95 (0.92-0.98) -0.0523 | 0.0139 -0.08, -0.03 0.0002
Continuity UPC >0.75 Reference

PC model capitation 0.89 (0.85-0.93) -0.1197 | 0.0237 -0.17, -0.07 <.0001
PC model enhanced FFS 1.00 (0.96-1.04) -0.0016 | 0.0204 -0.04, 0.04 0.9363
PC model team-based 0.87 (0.83-0.91) :0.1427 | 0.0248 :0.19,-0.09 | <.0001
capitation

PC model other 0.73 (0.64-0.82) -0.3194 | 0.0634 -0.44, -0.20 <.0001

PC model straight FFS

Reference

Bolded values: p<0.05

Table G-4. PCP visits rates between treatment and baseline periods by mental health and
physical comorbidity groups — multivariable adjusted difference-in-difference model estimates
using a negative binomial distribution. Sensitivity analysis 4: exclude PCP visits that took place

in cancer clinics.




Exponentiated Estimate | SE 95% ClI p-value
estimate (95% CI)
Intercept 0.01 (0.01-0.01) -4.7446 | 0.0428 -4.83, -4.66 <.0001
Treatment period 2.13 (2.05-2.21) 0.7543 | 0.0194 0.72,0.79 <.0001
Mental Health History 1.48 (1.43-1.54) 0.3945 | 0.0174 0.36, 0.43 <.0001
No Mental Health History reference
Period*Mental Health History | 0.74 (0.71-0.77) -0.3059 | 0.0217 -0.35, -0.26 <.0001
0-5 ADGs reference
6-9 ADGs 1.78 (1.72-1.85) 0.5793 | 0.0177 0.54,0.61 | <.0001
10+ ADGs 2.91 (2.76-3.06) 1.0681 | 0.0261 1.02,1.12 | <.0001
Period*(6-9 ADGs) 0.59 (0.56-0.62) -0.527 | 0.023 -0.57,-0.48 | <.0001
Period*(10+ ADGS) 0.51 (0.48-0.54) -0.6806 0.03 -0.74,-0.62 | <.0001
Age <40 years 0.94 (0.89-0.99) -0.0641 | 0.0257 -0.11, -0.01 0.0125
Age 40-49 years 0.94 (0.91-0.97) -0.0598 | 0.0173 -0.09, -0.03 0.0005
Age 50-59 years Reference
Age 60-69 years 1.05 (1.01-1.08) 0.0454 | 0.018 0.01, 0.08 0.0117
Age 70-74 years 1.13(1.07-1.18) 0.1187 | 0.0256 0.07,0.17 | <.0001
Age >74 years 1.21 (1.12-1.30) 0.1882 | 0.0394 0.11,0.27 | <.0001
Non-immigrant Reference
Immigrant 1.03 (1.00-1.07) 0.0317 | 0.017 0.00, 0.07 0.0621
Income quintile 1 Reference
Income quintile 2 0.98 (0.94-1.02) -0.0197 | 0.0208 -0.06, 0.02 0.3447
Income quintile 3 0.98 (0.94-1.02) -0.0213 | 0.0204 -0.06, 0.02 0.2967
Income quintile 4 0.97 (0.93-1.00) -0.0355 | 0.0201 -0.07, 0.00 0.0775
Income quintile 5 0.92 (0.88-0.97) -0.0788 | 0.0228 -0.12, -0.03 0.0006
Urban Reference
Rural 1.00 (0.94-1.06) -0.0003 | 0.0294 -0.06, 0.06 0.9925
Rural-remote 0.98 (0.92-1.05) -0.0188 | 0.0351 -0.09, 0.05 0.5925
Rural-very remote 1.21(1.11-1.33) 0.193 | 0.0459 0.10,0.28 | <.0001
LHIN 1 Erie St. Clair 1.04 (0.96-1.13) 0.0381 | 0.0408 -0.04, 0.12 0.3496
LHIN 2 South West 0.92 (0.86-0.99) -0.0809 | 0.0376 -0.15, -0.01 0.0316
LHIN 3 Waterloo Wellington 0.98 (0.91-1.06) -0.02 | 0.0399 -0.10, 0.06 0.6165
LHIN 4 Hamilton Niagara 1.11 (1.04-1.19) 0.1072 | 0.0358 0.04,0.18 | 0.0027
Haldimand Brant
LHIN 5 Central West 1.11 (1.03-1.20) 0.1053 | 0.0395 0.03,0.18 0.0076
LHIN 6 Mississauga Halton 1.06 (0.99-1.15) 0.0614 | 0.039 -0.01,0.14 | 0.1149
LHIN 7 Toronto Central reference
LHIN 8 Central 1.04 (0.97-1.11) 0.0405 | 0.0346 -0.03, 0.11 0.2410
LHIN 9 Central East 1.06 (0.99-1.13) 0.0559 | 0.0349 -0.01, 0.12 0.1089
LHIN 10 South East 1.01 (0.92-1.11) 0.009 | 0.0466 -0.08, 0.10 0.8468
LHIN 11 Champlain 0.92 (0.84-0.99) -0.0888 | 0.0408 -0.17,-0.01 0.0294
LHIN 12 North Simeoe 1.09 (0.98-1.20) 0.0828 | 0.0511 :0.02,018 | 0.1050
uskoka
LHIN 13 North East 1.04 (0.95-1.15) 0.0434 | 0.0489 -0.05,0.14 0.3751
LHIN 14 North West 1.11 (0.97-1.28) 0.1071 | 0.0698 -0.03, 0.24 0.1250
Continuity 0 visits 0.21 (0.19-0.23) -1.5661 | 0.0572 -1.68,-1.45 | <.0001
Continuity 1-2 visits 0.36 (0.35-0.38) -1.0113 | 0.0231 -1.06, -0.97 | <.0001
Continuity UPC <=0.75 0.95 (0.92-0.98) -0.0505 | 0.0144 -0.08, -0.02 0.0005
Continuity UPC >0.75 Reference
PC model capitation 0.88 (0.84-0.93) -0.1255 | 0.0247 -0.17, -0.08 <.0001
PC model enhanced FFS 1.00 (0.96-1.04) 0.001 | 0.022 -0.04, 0.04 0.9645
PC model team-based 0.86 (0.82-0.91) 01461 | 0.026 10.20,-0.10 | <.0001
capitation
PC model other 0.72 (0.63-0.81) -0.3329 | 0.0647 -0.46,-0.21 | <.0001
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| PC model straight FFS | Reference

Bolded values: p<0.05

Table G-5. PCP visits rates between treatment and baseline periods by mental health and
physical comorbidity groups — multivariable adjusted difference-in-difference model estimates
using a negative binomial distribution. Sensitivity analysis 5: immigrant-only population.

N=1,705 Exponentiated Estimate | SE 95% ClI p-value
estimate (95% CI)

Intercept 0.01 (0.01-0.01) -4.7212 | 0.0804 -4.88,-4.56 | <.0001
Treatment period 2.11 (1.95-2.29) 0.7472 | 0.0412 0.67, 0.83 <.0001
Mental Health History 1.32 (1.24-1.40) 0.2764 | 0.0324 0.21,0.34 | <.0001
No Mental Health History reference

Period*Mental Health History | 0.85 (0.77-0.95) -0.1592 | 0.0534 -0.26, -0.05 0.0029
0-5 ADGs reference

6-9 ADGs 1.88 (1.76-2.02) 0.6336 | 0.0349 0.57,0.70 | <.0001
10+ ADGs 3.20 (2.91-3.51) 1.1618 | 0.0478 1.07,1.26 | <.0001
Period*(6-9 ADGs) 0.60 (0.54-0.67) -0.5156 | 0.0552 -0.62,-0.41 | <.0001
Period*(10+ ADGS) 0.42 (0.37-0.48) -0.861 | 0.0674 -0.99, -0.73 | <.0001
Age <40 years 0.90 (0.82-0.99) -0.1047 | 0.0504 -0.20, -0.01 0.0379
Age 40-49 years 0.94 (0.88-1.00) -0.0651 | 0.0314 -0.13, 0.00 0.0382
Age 50-59 years Reference

Age 60-69 years 1.07 (0.98-1.18) 0.0721 | 0.0456 -0.02, 0.16 0.1138
Age 70-74 years 1.23(1.01-1.48) 0.2031 | 0.0971 0.01, 0.39 0.0365
Age >74 years 1.03 (0.76-1.41) 0.0326 | 0.1575 -0.28, 0.34 0.8359
East Asia & Pacific Reference

/Eg‘isatem Europe & Central 0.90 (0.82-0.99) -0.1065 | 0.0467 -0.20,-0.02 | 0.0226
Latin America & Caribbean 0.99 (0.90-1.08) -0.0129 | 0.0464 -0.10, 0.08 0.7802
Middle East & North Africa 1.07 (0.97-1.17) 0.0641 | 0.0493 -0.03, 0.16 0.1935
South Asia 1.03 (0.95-1.12) 0.0343 | 0.0412 -0.05, 0.12 0.4046
Sub-Saharan Africa 1.04 (0.93-1.17) 0.0429 | 0.059 -0.07, 0.16 0.4669
US/New Zealand/Australia 0.86 (0.71-1.05) -0.146 | 0.1004 -0.34, 0.05 0.1460
Western Europe 0.97 (0.86-1.10) -0.0266 | 0.0623 -0.15, 0.10 0.6699
<10 years since arrival 1.03 (0.97-1.09) 0.0256 | 0.0296 -0.03, 0.08 0.3872
>=10 years since arrival Reference

Economic-class immigrant Reference

Family-class immigrant 1.00 (0.93-1.06) -0.0048 | 0.0331 -0.07, 0.06 0.8856
Refugee-class immigrant 0.94 (0.87-1.02) -0.0646 | 0.0409 -0.14, 0.02 0.1144
Other-class immigrant 1.06 (0.84-1.34) 0.0626 | 0.1185 -0.17, 0.29 0.5976
Income quintile 1 Reference

Income quintile 2 0.97 (0.89-1.05) -0.0322 | 0.0406 -0.11, 0.05 0.4285
Income quintile 3 1.00 (0.93-1.08) -0.0002 | 0.0396 -0.08, 0.08 0.9952
Income quintile 4 0.89 (0.81-0.97) -0.1198 | 0.0444 -0.21, -0.03 0.0069
Income quintile 5 0.86 (0.78-0.95) -0.1512 | 0.0493 -0.25, -0.05 0.0021
Urban Reference

Rural 1.25 (0.85-1.84) 0.2209 | 0.1981 -0.17, 0.61 0.2650
Rural-remote 1.35 (0.58-3.15) 0.3001 | 0.4322 -0.55, 1.15 0.4874
Rural-very remote 2.67 (0.97-7.34) 0.9805 | 0.5171 -0.03, 1.99 0.0579
LHIN 1 Erie St. Clair 0.95 (0.80-1.13) -0.0483 | 0.087 -0.22,0.12 0.5789
LHIN 2 South West 1.10 (0.89-1.36) 0.0954 | 0.1086 -0.12,0.31 0.3796
LHIN 3 Waterloo Wellington 1.05 (0.89-1.23) 0.0442 | 0.0819 -0.12, 0.20 0.5896
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LHIN 4 Hamilton Niagara

. 1.19 (1.02-1.38) 0.1737 | 0.0763 002,032 | 0.0228
Haldimand Brant

LHIN 5 Central West 1.06 (0.94-1.21) 0.0625 | 0.0637 -0.06,0.19 | 0.3268
LHIN 6 Mississauga Halton | 1.03 (0.91-1.16) 0.0277 | 0.0618 -0.09,0.15 | 0.6539
LHIN 7 Toronto Central reference

LHIN 8 Central 1.04 (0.93-1.15) 0.0353 | 0.0547 -0.07,0.14 | 05192
LHIN 9 Central East 1.05 (0.94-1.17) 0.0479 | 0.0547 -0.06, 0.16 | 0.3805
LHIN 10 South East 1.18(0.91-1.51) 0.1617 | 0.1288 -0.09,0.41 | 0.2093
LHIN 11 Champlain 1.10 (0.96-1.26) 0.0962 | 0.0706 -0.04,0.23 | 0.1735
LHIN 12 North Simcoe 1.09 (0.72-1.65) 0.0865 | 0.2123 -0.33,0.50 | 0.6837
Muskoka

LHIN 13 North East 1.06 (0.38-2.91) 0.0563 | 0.5162 -0.96, 1.07 | 0.9131
LHIN 14 North West 0.74 (0.27-2.02) -0.3001 | 0.5111 -1.30,0.70 | 0.5571
Continuity 0 visits 0.36 (0.29-0.45) -1.0126 | 0.1091 -1.23,-0.80 | <.0001
Continuity 1-2 visits 0.41 (0.37-0.47) -0.8824 | 0.0596 -1.00, -0.77 | <.0001
Continuity UPC <=0.75 0.99 (0.94-1.05) -0.0079 | 0.0278 -0.06, 0.05 | 0.7754
Continuity UPC >0.75 Reference

PC model capitation 0.92 (0.82-1.03) -0.086 | 0.0565 -0.20,0.02 | 0.1282
PC model enhanced FFS 1.03 (0.95-1.11) 0.0285 | 0.4 -0.05,0.11 | 0.4760
PC model team-based 0.87 (0.77-0.99) -0.1337 | 0.0654 -0.26,-0.01 | 0.0409
capitation

PC model other 0.67 (0.31-1.43) -0.4047 | 0.3878 -1.16, 0.36 | 0.2967

PC model straight FFS

Reference
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Appendix H. Table of median and 90th percentile primary care
intervals - quantile regression multivariable adjusted models

Screened Symptomatic
Parameter Group Median 90t percentile Median 90t percentile
Intercept 36.00 (30.03,41.97) | 70.53(59.69, 81.37) 33.15 (29.50, 36.81) ﬁggg)(lm.m,
0 Visits -3.67 (-8.24, 0.90) -2.86 (-15.19, 9.47) -8.04 (-10.55, -5.52) -28.14 (-39.68, -16.60)
Continuity 1-2 Visits -3.67 (-7.24, -0.09) 0.93 (-5.83, 7.69) -3.74 (-5.95, -1.53) -10.28 (-22.28, 1.72)
UPC <=0.75 1.00 (-1.43, 3.43) -2.13 (-6.47, 2.20) -0.34 (-2.12, 1.45) 7.23 (-0.74, 15.21)
UPC >0.75 Reference Reference Reference Reference
<40 years -11.33 (-20.60, -2.07) | -23.31(-76.90, 30.28) -5.29 (-7.50, -3.08) -16.90 (-28.30, -5.50)
40-49 years -12.00 (-18.54, -5.46) | 6.79 (-26.52, 40.10) -0.51 (-2.35, 1.32) 0.34 (-8.10, 8.77)
Age 50-59 years Reference Reference Reference Reference
60-69 years 1.00 (-1.08, 3.08) -3.95(-8.11, 0.21) -1.33 (-3.53, 0.88) -3.90 (-14.49, 6.70)
70-74 years 3.33(-0.37, 7.04) -8.08 (-15.25, -0.90) -2.67 (-6.20, 0.86) -15.45 (-28.80, -2.10)
>74 years 3.00 (-4.73, 10.73) 8.98 (-11.63, 29.59) -7.36 (-11.12, -3.59) -27.05 (-44.00, -10.09)
Immigrants 0.00 (-4.60, 4.60) 6.53 (-3.65, 16.72) 0.37(-2.17,2.91) 2.90 (-6.03, 11.84)
Immigrant LorTg-term Reference Reference Reference Reference
residents
1 (low) 0.67 (-2.67, 4.01) 4.60 (-2.62, 11.83) 0.52 (-1.88, 2.92) -15.15 (-26.39, -3.91)
Income 2 -1.00 (-4.56, 2.56) 3.52(-2.35,9.39) 0.64 (-1.66, 2.94) -13.97 (-24.03, -3.90)
quintile 3 1.67 (-1.15, 4.49) 1.47 (-5.12, 8.06) 0.85 (-1.30, 2.99) -14.14 (-23.80, -4.49)
4 1.33(-1.27, 3.93) -0.48 (-5.26, 4.30) -0.48 (-2.52, 1.57) -11.91 (-23.15, -0.67)
5 (high) Reference Reference Reference Reference
Physical 0-5 ADGs Reference Reference Reference Reference
comorbidities 6-9 ADGs -1.67 (-3.88, 0.55) 2.36 (-2.16, 6.88) 2.25 (0.26, 4.25) 4.49 (-3.03, 12.01)
10+ ADGs -1.00 (-5.09, 3.09) 5.01 (-2.26, 12.27) 0.61 (-1.95, 3.16) 10.71 (-4.96, 26.38)
History of Yes -0.67 (-2.69, 1.36) 0.01 (-4.59, 4.61) 0.47 (-1.22, 2.17) 1.32(-7.03, 9.68)
mental - No Reference Reference Reference Reference
health visits
Rural -1.00 (-5.82, 3.82) -1.74 (-11.64, 8.15) 0.00 (-3.70, 3.70) 4.54 (-11.23, 20.32)
Rurality Rural-remote 3.00 (-3.00, 9.00) 9.43 (-3.40, 22.27) -3.74(-7.62, 0.14) -1.95 (-18.02, 14.13)
Rural-very remote | 6.67 (-0.93, 14.27) 20.94 (4.71, 37.17) -5.31(-11.09, 0.48) 0.76 (-23.77, 25.29)
Urban Reference Reference Reference Reference
1 Erie St. Clair -1.00 (-6.89, 4.89) -1.00 (-24.87, 22.87) 7.09 (2.73,11.45) 2.96 (-16.54, 22.46)
2 South West 9.67 (3.19, 16.14) 14.53 (3.56, 25.51) 7.46 (2.59, 12.32) -7.30 (-26.41, 11.80)
3 Waterloo 1.67 (-7.71, 4.38) -11.34 (-25.33, 2.65) 4.14(-7.88,-0.39) -17.56 (-38.69, 3.56)
Wellington
4 Hamilton
Niagara -5.00 (-10.02, 0.02) -15.19 (-24.64, -5.74) -0.62 (-3.56, 2.31) -16.99 (-32.61, -1.36)
Haldimand Brant
5 Central West 5.00 (-1.79, 11.79) -8.20(-21.22, 4.82) -0.99 (-5.05, 3.07) -32.94 (-53.83, -12.04)
6 Mississauga -1.00 (-8.50, 6.50) 0.53 (-22.90, 23.97) 1.12 (-2.71, 4.96) -0.27 (-20.14, 19.61)
LHIN Halton
7 Toronto Central Reference Reference Reference Reference
8 Central -3.33(-8.42, 1.75) -5.29 (-15.65, 5.06) -1.28 (-4.58, 2.02) -1.69 (-16.95, 13.56)

9 Central East

-4.67 (-9.60, 0.27)

-17.23 (-26.76, -7.71)

-1.44 (-4.70, 1.83)

-12.64 (-26.70, 1.41)

10 South East

4.00 (-3.26, 11.26)

4.47 (-12.20, 21.14)

0.12 (-4.85, 5.10)

-16.29 (-36.75, 4.16)

11 Champlain 9.00 (3.54, 14.46) 6.12 (-15.06, 2.83) 13.83 (10.32, 17.35) | 8.16 (-11.13, 27.44)
iﬂzu':;’:kz Simcoe | 33(.13.98,-0.69) | -4.60 (-21.80, 12.61) -5.06 (-8.91, -1.21) -14.66 (-40.01, 10.69)

13 North East

-4.00 (-10.34, 2.34)

-15.57 (-31.67, 0.53)

-5.03 (-10.18, 0.12)

-19.03 (-42.27, 4.21)

14 North West

18.33 (7.50, 29.17)

20.63 (4.03, 37.22)

4.90 (-0.78, 10.58)

-6.64 (-35.25, 21.97)

Primary care
enrollment
model

Capitation 1167 (-5.65, 2.31) 3.16 (-3.84, 10.15) 2.23 (055, 5.02) 13.79 (0.76, 26.83)
Enhanced FFS 1133 (4.85, 2.18) 3.19 (-2.86, 9.23) 0.68 (-1.26, 2.61) 1.44 (-11.63, 8.75)

Other 2.00 (-6.32, 10.32) 3.21(-16.19, 22.61) 1.90 (-6.85, 10.64) 7.10 (29.39, 15.18)
Team-based -3.00 (-6.45, 0.45) -1.76 (-8.71, 5.19) 1.42 (-0.67, 3.52) 12.21 (-1.82, 26.24)
capitation

Straight FFS

Reference

Reference

Reference

Reference
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Appendix I. Table of median and 90th percentile surgery to
chemotherapy wait times - quantile regression multivariable

adjusted models

Parameter Group Median 90t percentile
Intercept 55.87 (53.74, 58.01) 93.77 (88.13, 99.41)
0 Visits 0.86 (-1.08, 2.80) 2.18(-3.17, 7.54)
Continuity 1-2 Visits 0.59 (-0.66, 1.84) 0.91 (-2.72, 4.53)
UPC <=0.75 0.04 (-0.90, 0.98) 0.16 (-2.30, 2.63)
UPC >0.75 Reference Reference
<40 years -5.86 (-7.49, -4.22) -6.77 (-10.14, -3.40)
40-49 years -2.73(-3.72,-1.74) -3.82(-6.76, -0.87)
Age 50-59 years Reference Reference
60-69 years 1.20 (0.10, 2.30) 1.97 (-0.82, 4.77)
70-74 years 3.22(0.71, 5.72) 6.61 (1.68, 11.54)
>74 years 6.38 (3.24,9.52) 12.55 (1.50, 23.60)
) Immigrants 1.77 (0.53, 3.01) 4.80(1.12, 8.49)
Immigrant -
Long-term residents Reference Reference
1 (low) 0.86 (-0.36, 2.08) 1.42 (-2.05, 4.89)
2 1.16 (-0.01, 2.34) 1.84 (-1.40, 5.07)
Income quintile 3 1.44(0.11, 2.77) 3.64 (-0.26, 7.53)
4 0.97 (-0.18, 2.12) 1.08 (-1.68, 3.84)
5 (high) Reference Reference
) 0-5 ADGs Reference Reference
Physical
comorbidities 6-9 ADGs 0.42 (-0.53, 1.36) 1.93 (-0.49, 4.36)
10+ ADGs 0.82 (-1.14, 2.77) 4.95 (0.22, 9.67)
History of mental Yes 0.81 (-0.13, 1.75) 1.02 (-1.44, 3.48)
health visits No Reference Reference
Rural 2.27 (-0.04, 4.59) 2.64 (-2.34, 7.63)
Rurality Rural-remote 2.48 (0.52, 4.44) 7.64 (2.71, 12.57)
Rural-very remote 7.31(3.95, 10.68) 14.63 (-0.38, 29.64)
Urban Reference Reference
1 Erie St. Clair -5.83 (-8.83, -2.83) -11.11 (-16.28, -5.93)
2 South West 4.30(2.29, 6.32) 0.33 (-5.36, 6.01)
3 Waterloo Wellington -5.79 (-8.48, -3.10) -10.94 (-16.48, -5.40)
4 Hamilton Niagara
Haldimand Brant -1.42 (-3.27,0.43) -8.13 (-13.11, -3.15)
5 Central West -0.15 (-2.63, 2.32) 1.05 (-5.14, 7.23)
6 Mississauga Halton -1.64 (-3.92, 0.65) -3.07 (-11.05, 4.91)
LHIN 7 Toronto Central Reference Reference

8 Central

-1.00 (-2.81, 0.81)

-3.93 (-8.85, 0.99)

9 Central East

-0.88 (-2.79, 1.02)

-2.39 (-8.30, 3.51)

10 South East

0.09 (-2.50, 2.68)

-4.95 (-11.13, 1.23)

11 Champlain

7.15 (5.29, 9.02)

-0.94 (-6.26, 4.38)

12 North Simcoe Muskoka

3.33 (0.98, 5.68)

-2.39(-9.51, 4.73)

13 North East

3.75 (0.52, 6.98)

7.45 (-2.25, 17.16)

14 North West

-5.80 (-10.40, -1.20)

-2.97 (-15.33, 9.38)

Primary care
enrollment model

Capitation 0.01 (-1.44, 1.46) -2.74 (-6.80, 1.33)
Enhanced FFS 0.54 (-0.61, 1.69) -1.45 (-4.84, 1.93)
Other -5.34 (-10.89, 0.21) -8.18 (-19.01, 2.65)

Team-based capitation

0.96 (-0.51, 2.42)

-3.06 (-6.88, 0.76)

Straight FFS

Reference

Reference

154




Appendix J. Quantile regression sensitivity analyses results

Table J-1a. Median and 90™ percentile contact to chemotherapy intervals - quantile regression
multivariable adjusted model. Sensitivity analysis 1: best-case worst-case sensitivity analysis for
missing income quintile values (n=41). Missing income values substituted for quintile 5 (high

income).
Screened n=2914 Symptomatic n=9593
Parameter Group Median 90t percentile Median 90t percentile
Intercent 121.15 (112.41, 173.50 (150.68, 132.86 (127.21, 236.85 (222.95,
P 129.89) 196.32) 138.51) 250.76)
. -10.44 (-15.37, - -24.97 (-37.46, -
0 Visits -1.65 (-10.32, 7.02) | -2.00 (-21.68, 17.68) 5.51) 12.49)
Continuity 1-2 Visits -1.75 (-5.74, 2.24) 1.25 (-10.50, 13.00) -5.83 (-9.63, -2.02) -1.38 (-13.36, 10.60)
UPC <=0.75 2.12 (-1.75, 5.99) -1.25 (-9.68, 7.18) -3.06 (-5.80, -0.33) 5.64 (-1.22, 12.50)
UPC >0.75 Reference Reference Reference Reference
<40 vears -26.68 (-47.57, - 15.25 (-123.72, -15.03 (-18.37, - -29.27 (-39.78, -
¥ 5.80) 154.22) 11.69) 18.76)
40-49 years '1115;2 (-21.74, - -3.25 (-33.86, 27.36) | -3.49 (-6.44,-0.53) | -1.15 (-9.06, 6.76)
Age 50-59 years Reference Reference Reference Reference
60-69 years 1.60 (-1.45, 4.65) 2.25 (-5.59, 10.09) 1.49 (-1.89, 4.88) -2.06 (-11.46, 7.34)
70-74 years 4.00 (-2.85, 10.85) 5.50 (-14.41, 25.41) 3.74 (-3.21, 10.69) -7.98 (-22.52, 6.56)
>74 years 11.08 (1.54, 20.63) 6.75 (-12.68, 26.18) 2.59 (-5.61, 10.79) -9.11 (-27.59, 9.37)
Immigrants 6.90 (-0.01, 13.81) 12.00 (-2.80, 26.80) 7.62 (3.99, 11.26) 3.27 (-6.43, 12.98)
Immigrant Lon.g—term Reference Reference Reference Reference
residents
1 (low) 5.45 (1.01, 9.89) 6.75 (-5.77, 19.27) 5.65 (1.96, 9.34) -3.99 (-13.00, 5.01)
| 2 6.07 (1.16, 10.98) -1.75 (-12.53, 9.03) 2.79 (-0.91, 6.48) 2.49 (-6.47, 11.46)
"ucizrt‘:lz 3 5.02 (0.13, 9.90) 0.75 (-10.20, 11.70) | 4.38 (1.23, 7.53) 551 (-15.36, 4.33)
4 4 3.10 (-1.45, 7.65) -2.75 (-12.51, 7.01) 1.00 (-2.36, 4.36) -4.38 (-14.52, 5.76)
5 (high) Reference Reference Reference Reference
Physical 0-5 ADGs Reference Reference Reference Reference
Cor‘]’f('frzi dities |68 ADGS -1.10 (-4.30, 2.10) | 1.75 (-6.46, 9.96) 433 (157, 7.10) 15.50 (7.69, 23.30)
10+ ADGs -1.37 (-8.52, 5.79) -4.25 (-16.59, 8.09) 6.62 (1.00, 12.25) 27.06 (14.05, 40.08)
History of Yes 0.87 (-2.53, 4.26) 9.50 (1.81, 17.19) 2.11 (-0.69, 4.91) -0.88 (-7.42, 5.66)
mental
. No Reference Reference Reference Reference
health visits
Rural 5.28 (-1.70, 12.26) 0.75 (-16.95, 18.45) 0.34 (-4.57, 5.24) -0.51 (-16.30, 15.29)
Rural-remote 6.05 (-1.95, 14.05) 9.50 (-8.28, 27.28) -2.76 (-10.59, 5.07) 13.12 (-8.22, 34.47)
Rurality Rural-very remote g;.gg)(ﬂ.?s, 44.00 (-2.47,90.47) | 5.60 (-4.82, 16.02) | 26.10 (5.71, 46.50)
Urban Reference Reference Reference Reference
1 Erie St. Clair -9.48 (-18.06, - -14.83 (-20.71, - -34.21 (-50.92, -
0.91) -1.75 (-35.60, 32.10) 8.96) 17.50)
2 South West 6.00 (-3.05, 15.05) 13.50 (-6.82, 33.82) -3.40 (-9.70, 2.90) -14.76 (-30.87, 1.35)
3 Waterloo ) : ) : -21.73 (-27.57, - -32.11 (-48.83, -
Wellington 3.13 (-14.34, 8.07) 15.25 (-37.40, 6.90) 15.89) 15.39)
4 Hamilton
) -9.65 (-16.76, - -15.23 (-20.06, - -28.65 (-43.14, -
Nlagfara 2.54) -16.25 (-36.40, 3.90) 10.41) 14.15)
Haldimand Brant
LHIN 5 Central West -8.60 (-18.32, 1.12) | -9.50 (-33.74, 14.74) -8.77 (-15.69, -1.85) -17.84 (-36.12, 0.43)
6 Mississauga ) : : -11.96 (-19.31, - ) 3
Halton 6.20 (-17.00, 4.60) | 14.50 (-17.01, 46.01) 4.62) 10.32 (-28.77, 8.12)
7 Toronto Central Reference Reference Reference Reference
8 Central -2.72 (-10.61, 5.18) | 3.50 (-17.79, 24.79) -7.07 (-12.03, -2.11) -9.91 (-22.99, 3.17)
9 Central East -14.85 (-23.03, - -20.78 (-34.64, -
6.67) -7.25 (-27.29, 12.79) -7.24 (-12.35, -2.13) 6.91)
10 South East -10.28 (-17.58, - -25.58 (-47.98, -
-0.50 (-10.60, 9.60) | 0.25 (-19.80, 20.30) 2.99) 3.18)
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11 Champlain

17.48 (10.15,

3.75 (-16.13, 23.63)

14.04 (7.94, 20.13)

7.02 (-10.12, 24.15)

24.82)
12 North Simcoe -11.88 (-19.27, -
Muskoka -3.15(-13.98, 7.68) | -3.00 (-31.43, 25.43) 4.49) -13.67 (-33.87, 6.53)
13 North East -13.63 (-23.20, - -15.16 (-24.05, - -31.11 (-57.43, -
4.06) -14.50 (-44.45, 15.45) 6.27) 4.80)

14 North West

5.75 (-5.36, 16.86)

13.00 (-26.98, 52.98)

-7.56 (-19.51, 4.40)

-8.60 (-28.95, 11.75)

Primary care
enrolment
model

Capitation

-0.27 (-5.48, 4.94)

1.50 (-10.98, 13.98)

2.49 (-1.65, 6.62)

11.30 (0.21, 22.38)

Enhanced FFS

3.48 (-1.23, 8.19)

11.00 (-1.53, 23.53)

-0.62 (-3.85, 2.61)

0.80 (-7.20, 8.79)

Other 4.12 (-8.16, 16.39) | 20.00 (-12.30, 52.30) | 0.46 (-14.80, 15.72) '1183'1955; (-46.14,
Izslt";ssffd -2.97 (-8.00, 2.06) | 1.25(-11.24,13.74) | -1.62 (-5.61, 2.37) 5.79 (-5.11, 16.70)

Straight FFS

Reference

Reference

Reference

Reference

Bolded values: p<0.05

Table J-1b. Median and 90™ percentile contact to chemotherapy intervals - quantile regression
multivariable adjusted model. Sensitivity analysis 1: best-case worst-case sensitivity analysis for
missing income quintile values (n=41). Missing income values substituted for quintile 1 (low

income).
Screened Symptomatic
Parameter Group Median 90t percentile Median 90t percentile
Intercent 120.95 (113.18, 172.36 (149.64, 132.88 (126.87, 237.87 (222.86,
P 128.72) 195.08) 138.88) 252.88)
. -10.50 (-14.82, - -25.05 (-37.81, -
0 Visits -1.70 (-9.69, 6.28) -2.53 (-20.12, 15.07) 6.18) 12.30)
Continuity 1-2 Visits -1.69 (-5.49, 2.10) 1.23 (-10.83, 13.29) -5.89 (-9.65, -2.14) -1.40 (-13.56, 10.77)
UPC <=0.75 2.14 (-1.85, 6.13) -1.02 (-9.37, 7.33) -3.03 (-5.96, -0.10) 6.13 (-1.64, 13.91)
UPC >0.75 Reference Reference Reference Reference
<40 vears -24.41 (-45.09, - 15.60 (-143.87, -14.98 (-18.35, - -29.57 (-41.27, -
4 3.72) 175.07) 11.61) 17.87)
40-49 years '11;'25;5 (2157, - -2.85(-30.73,25.04) | -3.55(-6.51,-0.58) | -1.62(-10.47,7.22)
Age 50-59 years Reference Reference Reference Reference
60-69 years 1.69 (-1.22, 4.61) 2.53 (-5.34, 10.39) 1.57 (-1.85, 5.00) -2.93 (-12.76, 6.89)
70-74 years 4.00 (-2.95, 10.95) 5.61 (-16.11, 27.33) 3.66 (-2.67, 10.00) -8.30 (-24.77, 8.16)
>74 years 11.13 (0.94, 21.31) | 5.41 (-10.74, 21.56) 2.58 (-6.16, 11.31) -9.44 (-26.59, 7.71)
Immigrants 6.93 (-0.24, 14.10) 12.29 (-0.69, 25.26) 7.53 (4.17, 10.89) 3.06 (-6.05, 12.16)
Immigrant LorTg-term Reference Reference Reference Reference
residents
1 (low) 5.57 (1.02, 10.11) 8.64 (-6.36, 23.64) 5.80 (1.57, 10.03) -4.87 (-15.29, 5.56)
| 2 6.17 (1.25, 11.09) -1.17 (-11.91, 9.58) 2.82 (-1.19, 6.82) 2.53 (-6.71, 11.77)
”uﬁi::lz 3 5.09 (0.73, 9.45) 1.37 (-9.91, 12.65) 4.46 (0.95, 7.97) -5.88 (-15.80, 4.03)
4 4 3.23 (-0.94, 7.39) -1.99 (-12.28, 8.31) 1.00 (-2.46, 4.46) -4.73 (-14.14, 4.67)
5 (high) Reference Reference Reference Reference
Physical 0-5 ADGs Reference Reference Reference Reference
cor‘]’::rzi ditias |_6-9ADGS -1.10 (-4.51, 2.31) | 2.13 (-6.28, 10.54) 4.34 (1.49, 7.19) 15.32 (8.20, 22.45)
10+ ADGs -1.32 (-7.64, 5.00) -4.22 (-16.35, 7.91) 6.66 (1.24,12.07) 27.07 (13.89, 40.24)
History of Yes 0.91 (-2.61, 4.43) 8.99 (0.67, 17.31) 2.09 (-0.70, 4.87) -0.70 (-8.21, 6.81)
mental - No Reference Reference Reference Reference
health visits
Rural 5.17 (-1.72, 12.06) 0.33 (-14.88, 15.53) 0.34 (-4.32, 4.99) -0.14 (-17.33, 17.06)
Rural-remote 6.14 (2.11,14.38) | 9.90 (-6.36,26.16) | -2.74 (-11.03, 5.55) ég.?;)(-lz.ze,,
Rurality 27.61 (18.43 '
Rural-very remote 36.80) T 43.81 (0.80, 86.83) 5.62 (-4.85, 16.08) 26.28 (4.88, 47.69)
Urban Reference Reference Reference Reference
1 Erie St. Clair -9.39 (-16.39, - ) . -14.98 (-21.15, - -33.67 (-52.61, -
2.38) 0.85 (-30.31, 28.62) 8.81) 14.72)
LHIN 2 South West 6.05 (-2.19, 14.28) 14.51 (-2.65, 31.67) -3.46 (-9.70, 2.78) -15.43 (-31.83, 0.97)
3 Waterloo -21.56 (-27.91, - -32.18 (-48.97, -
Wellington -3.17 (-14.22, 7.88) | -14.12 (-37.17, 8.94) 15.22) 15.40)
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4 Hamilton

. -9.55 (-16.51, - -15.28 (-20.43, - -28.64 (-44.01, -

Nlagéra 2.58) -15.72 (-32.75, 1.32) 10.12) 13.27)

Haldimand Brant

5 Central West -8.56 (-17.98, 0.87) | -9.24 (-34.30, 15.82) | -8.89 (-16.75, -1.02) | -18.33 (-36.91, 0.25)

6 Mississauga -5.95 (-15.66, 3.75) | 14.98 (-14.36, 44.31) | 1213 (-20.01, - -10.52 (-28.80, 7.76)

Halton ’ e : +90, &% 4.24) . .80, 7.

7 Toronto Central Reference Reference Reference Reference

8 Central -2.70 (-10.43, 5.02) | 4.22 (-14.80, 23.24) -7.16 (-12.70, -1.62) | -10.40 (-24.12, 3.33)

9 Central East -14.83 (-22.28, - ) . R . B -20.73 (-33.33, -
7.38) 6.41 (-26.26, 13.45) 7.25 (-12.40, -2.10) 8.14)

10 South East -10.33 (-18.05, - -25.27 (-49.41, -
0.42(-10.19,935) | 139 (17.77,2056) | ¢ 11%)

11 Champlain ;Z'gi)(m'?& 481 (-12.85, 22.46) | 13.98 (7.63,20.34) | 7.18 (-10.50, 24.86)

12 North Simcoe -11.95 (-20.42, -

Muskorcs 3.00(-12.49,6.31) | -3.50 (2955, 2255) | 3 -13.37 (-33.72, 6.99)

13 North East -13.51 (-22.35, - ] ] -15.16 (-24.10, - -30.85 (-57.12, -
4.67) 13.98 (-40.77,12.80) | ¢ 53 457)

14 North West

5.74 (-4.76, 16.23)

13.41 (-21.27, 48.10)

-7.68 (-21.16, 5.81)

-8.30 (-29.99, 13.39)

Capitation

-0.26 (-5.45, 4.93)

1.53 (-12.44, 15.50)

2.49 (-1.72, 6.71)

10.80 (-1.02, 22.62)

Enhanced FFS

3.50 (-1.05, 8.05)

10.46 (-3.03, 23.94)

-0.63 (-3.50, 2.25)

0.43 (-7.76, 8.61)

Primary care

3.94 (-8.41, 16.30)

20.07 (-13.19, 53.33)

0.40 (-13.35, 14.14)

-14.60 (-46.75,
17.56)

Other
enrolment
model Team-based
capitation

-3.01 (-7.72, 1.69)

0.74 (-13.88, 15.37)

-1.60 (-5.36, 2.16)

4.77 (-6.95, 16.49)

Straight FFS

Reference

Reference

Reference

Reference

Bolded values: p<0.05

Table J-2. Median and 90" percentile contact to chemotherapy intervals - quantile regression
multivariable adjusted model. Sensitivity analysis 2: missing index contact date values listed as

diagnosis date

Screened n=2906 Symptomatic n=9834
Parameter Group Median 90t percentile Median 90t percentile
Intercept 121.48 (113.15, 171.79 (147.78, 130.87 (124.97, 234.98 (219.81,
129.81) 195.81) 136.77) 250.14)
0 Visits -2.48 (-11.69, 6.73) | -2.70 (-23.14, 17.74) 2;)1)4 (-16.18, - '120‘:?’17) (-38.33, -
Continuity 1-2 Visits -1.93 (-6.02, 2.17) 1.43 (-11.01, 13.88) -6.18 (-9.56, -2.80) -2.56 (-14.46, 9.35)
UPC <=0.75 1.48 (-2.09, 5.06) -1.51 (-9.59, 6.57) -3.23 (-5.86, -0.61) 4.17 (-2.80, 11.14)
UPC >0.75 Reference Reference Reference Reference
<40 years -23.78 (-45.94, - 15.38 (-145.65, -14.48 (-18.00, - -23.59 (-34.23, -
1.62) 176.40) 10.97) 12.96)
40-49 years 61.8'3%6 (-21.90, - -0.98 (-31.38,29.41) | -3.86 (-6.91,-0.81) | -0.19 (-8.72, 8.33)
Age 50-59 years Reference Reference Reference Reference
60-69 years 1.63 (-1.32, 4.58) 3.23 (-4.23, 10.69) 1.14 (-2.43, 4.72) -2.17 (-12.58, 8.24)
70-74 years 4.00 (-3.01, 11.01) 5.38 (-15.15, 25.90) 3.31 (-3.36, 9.99) -9.88 (-23.72, 3.96)
>74 years 11.70 (2.72, 20.69) | 6.75 (-8.46, 21.97) 1.43 (-6.55, 9.41) -11.80 (-29.41, 5.81)
Immigrants 7.26 (-0.16, 14.68) 12.89 (-2.15, 27.93) 7.22 (4.02,10.42) 0.21 (-8.46, 8.89)
Immigrant Lon'g—term Reference Reference Reference Reference
residents
1 (low) 5.56 (0.51, 10.61) 6.53 (-6.78, 19.84) 6.23 (2.28, 10.19) -3.81 (-13.75, 6.14)
Income 2 6.11 (1.57, 10.65) -1.72 (-12.48, 9.05) 2.94 (-0.81, 6.68) 3.29 (-6.35, 12.93)
. 3 5.04 (0.04, 10.03) 1.83 (-8.45, 12.11) 4.68 (0.90, 8.45) -4.83 (-15.59, 5.93)
quintile 4 3.33(-0.99, 7.66) | -2.91 (-13.15, 7.34) 1.38 (-1.74, 4.49) -3.57 (-13.38, 6.24)
5 (high) Reference Reference Reference Reference
. 0-5 ADGs Reference Reference Reference Reference
i:;s('frf)'i tities | 69ADGS 130 (-4.75, 2.15) | 1.77 (-6.48, 10.03) 4.77 (1.89, 7.64) 14.91 (7.75, 22.08)
10+ ADGs -1.48 (-7.95, 4.99) -4.02 (-16.31, 8.27) 6.43 (0.91, 11.95) 24.71 (11.89, 37.53)
History of Yes 0.89 (-2.37, 4.15) 8.75 (0.34, 17.17) 2.32 (-0.26, 4.91) 0.80 (-6.63, 8.23)
mental . No Reference Reference Reference Reference
health visits
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Rural

4.48 (-1.92, 10.89)

-0.34 (-15.32, 14.64)

1.00 (-3.67, 5.67)

-0.97 (-17.00, 15.06)

Rural-remote

6.44 (-0.87, 13.76)

10.13 (-7.70, 27.97)

-2.77 (-10.27, 4.74)

12.27 (-7.43, 31.97)

Rurality Rural-very remote gg-ﬁ)(ﬂ.l& 47.34 (5.57, 89.11) 6.27 (-3.61,16.15) | 26.74 (5.46, 48.01)

Urban Reference Reference Reference Reference

1 Erie St. Clair -9.70 (-17.21, - ~13.69 (-19.89, - -32.28 (5047, -
2.20) 117 (-3249,30.15) | ;40 14.08)

2 South West 6.00 (-3.37,15.37) | 14.64 (557, 34.85) | -2.27 (8.62, 4.08) '21;;;8 (-33.11,-

3 Waterloo o ] ] 719.01 (-25.55, - ~31.65 (-46.99, -

Wellnaton 3.22(14.21,7.77) | -14.45(-38.83,9.99) | 1o 0 16.30)

4 Hamilton

_ -0.81 (-16.64, - -13.86 (-19.35, - -27.28 (-41.66, -

Nlagéra 2.99) -15.28 (-35.25, 4.69) 8.36) 12.89)

Haldimand Brant

>Central West | g 00 (-18.50, 0.50) | -9.34 (-38.67, 19.99) | -6.47 (-14.83, 1.89) '11;:(38 (3416, -

B | 663 (-17.28,4.02) | 16.36 (13.68,46.30) | Hopt (105 -8.56 (-26.51, 9.38)

LHIN 7 Toronto Central | Reference Reference Reference Reference

8 Central 2.85 (-10.73, 5.03) | 4.68 (-15.73, 25.09) | -5.32 (-10.56, -0.09) | -10.38 (-22.54, 1.77)

9 Central East -14.93 (-22.25, - R . ) . -20.28 (-32.68, -
7.60) 7.21(28.20,1879) | 5.70(-1150,019) | ;g7

10 South East -0.37 (-9.81,9.06) | 0.62(-21.16,22.40) | -7.99 (-15.71, -0.26) ;122532)5 (41.95,-

11 Champlain %Z.g%(lo.sz, 5.40 (-14.43, 25.23) | 15.30 (8.87,21.73) | 5.97 (-11.86, 23.80)

1M2u':;’;tk2 SImcoe | 1 44 (-12.39, 9.50) | -3.02 (-34.20, 28.16) | -9.53 (-16.61, -2.45) | -10.45 (-27.58, 6.69)

13 North East 12.33 (21.37, - - ] ~13.35 (:23.30, - ~29.00 (53.24, -
3.30) 15.38 (-46.01, 15.25) | 3 4 4.93)

14 North West

4.74 (-7.35, 16.83)

9.74 (-28.69, 48.17)

-5.03 (-17.08, 7.03)

-8.82 (-28.85, 11.21)

Primary care
enrolment
model

Capitation

-0.80 (-7.14, 5.36)

2.23 (-11.03, 15.48)

1.88 (-1.93, 5.70)

12.13 (0.47, 23.79)

Enhanced FFS

3.30 (-1.87, 8.47)

11.47 (-1.62, 24.56)

-0.69 (-3.96, 2.59)

2.30 (-6.30, 10.90)

Other i'ezgz()_ 11.78, 21.92 (-6.22,50.07) | 1.55(-11.88, 14.97) | -6.91 (-39.61, 25.78)
I:;Itma:j;ed -3.30 (-9.19, 2.59) | 2.04 (-12.20, 16.28) | -1.30 (-5.38, 2.78) 6.30 (-6.26, 18.85)

Straight FFS

Reference

Reference

Reference

Reference

Bolded values: p<0.05

Table J-3a. Median and 90™ percentile contact to chemotherapy intervals - quantile regression
multivariable adjusted model. Sensitivity analysis 3: include only patients with >2 PCP visits
during baseline period.

N= Screened n=2414 Symptomatic N=7780
Parameter Group Median 90t percentile Median 90t percentile
Intercept 119.07 (109.73, 172.44 (147.63, 136.87 (130.19, 241.08 (225.39,
128.42) 197.25) 143.55) 256.77)
Continuity UPC <=0.75 1.00 (-2.81, 4.81) -2.40 (-10.25, 5.45) -2.47 (-5.26, 0.33) 7.60 (0.12, 15.09)
UPC >0.75 Reference Reference Reference Reference
<40 years -25.90 (-47.55, - -37.88 (-201.91, -16.53 (-20.60, - -35.42 (-47.40, -
4.26) 126.15) 12.47) 23.43)
40-49 years -6.90 (-17.88, 4.07) | 1.40 (-24.25, 27.05) -4.45 (-7.81, -1.10) -4.31 (-12.84, 4.21)
Age 50-59 years Reference Reference Reference Reference
60-69 years 1.48 (-1.88, 4.83) 1.32 (-6.78, 9.42) 0.36 (-3.94, 4.66) -5.73 (-16.03, 4.57)
70-74 years 4.17 (-3.43, 11.76) 5.60 (-17.02, 28.22) 2.82 (-4.73, 10.37) -10.60 (-26.55, 5.34)
>74 years 11.21 (0.97, 21.46) 10.08 (-7.77, 27.93) -1.72 (-10.50, 7.06) -13.62 (-33.40, 6.15)
Immigrants 8.29 (0.55, 16.02) 14.64 (-1.64, 30.92) 6.64 (2.44, 10.85) 2.44 (-7.83, 12.70)
Immigrant Lon.g—term Reference Reference Reference Reference
residents
1 (low) 5.67 (-0.07, 11.40) 4.72 (-9.30, 18.74) 7.10 (2.31,11.89) -5.21 (-15.90, 5.49)
Income 2 7.31 (1.97, 12.65) 3.44 (-9.71, 16.59) 1.61 (-2.49, 5.72) 4.87 (-5.69, 15.44)
quintile 3 5.26 (-0.01, 10.53) 0.32 (-12.29, 12.93) 3.50 (-0.64, 7.64) -5.27 (-15.56, 5.02)
4 2.62 (-1.98, 7.22) -5.00 (-16.35, 6.35) 0.00 (-3.99, 3.99) -3.17 (-14.30, 7.97)
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5 (high) Reference Reference Reference Reference
Physical 0-5 ADGs Reference Reference Reference Reference
coﬁ;’;’)i sities |60 ADGS 121 (-4.52,2.09) | 3.68 (-5.35, 12.71) 4.24 (1.34, 7.14) 14.88 (8.04, 21.72)
10+ ADGs -1.00 (-7.52, 5.52) -4.96 (-16.64, 6.72) 7.73 (2.24, 13.22) 25.85 (11.35, 40.36)
History of Yes 1.31 (-2.25, 4.87) 6.04 (-2.83, 14.91) 1.26 (-1.57, 4.08) -1.27 (-8.14, 5.60)
mental - No Reference Reference Reference Reference
health visits
Rural 3.02 (-3.61, 9.66) -0.16 (-20.42, 20.10) | 0.10 (-5.75, 5.95) 1.17 (-16.93, 19.26)
Rural-remote 3.17 (-6.76, 13.09) | 13.44 (-6.28, 33.16) 0.78 (-9.02, 10.58) 19.15 (-9.92, 48.23)
Rurality Rural-very remote iggg)(n.oo, 4420 (-2.78,91.18) | 8.67 (-4.65,21.98) | 34.29 (12.93, 55.65)
Urban Reference Reference Reference Reference
1 Erie St. Clair -9.19 (-17.55, - -16.39 (-23.15, - -35.35 (-54.53, -
0.83) -20.16 (-51.56, 11.24) 9.63) 16.18)
2 South West 11.00 (0.56, 21.44) | 12.08 (-8.52,32.68) | -5.05 (-11.83, 1.74) gs%‘;’g (-37.82, -
3 Waterloo -1.79 (-14.47, ) : -24.02 (-31.35, - -37.83 (-55.80, -
Wellington 10.89) 15.76 (-47.60, 16.08) | (¢ gg) 19.87)
4 Hamilton
_ -9.74 (-17.18, - ) . -16.73 (-22.38, - -29.96 (-44.31, -
Nlagjalra 2.30) 17.24 (-36.31, 1.83) 11.08) 15.60)
Haldimand Brant
5 Central West -11.62 (-20.89, - ) . -10.87 (-19.08, - -23.56 (-43.27, -
2.35) 8.32(-33.82,1718) | ;o 3.84)
fl:ﬂ's:“a”ga -4.45 (-15.98, 7.07) | 17.88 (-11.19, 46.95) '312'2?7 (-20.12, - -15.10 (-34.45, 4.24)
LHIN 7 Toronto Central | Reference Reference Reference Reference
8 Central -0.79 (-10.03, 8.46) | 1.40 (-20.67, 23.47) -8.66 (-14.62, -2.70) | -13.12 (-28.68, 2.43)
9 Central East -14.05 (-21.78, - ) . ) -20.17 (-34.48, -
6.32) -14.00 (-35.69, 7.69) 8.84 (-14.50, -3.18) 5.85)
10 South East 2.31 (-10.05, ) . -14.76 (-22.95, - -31.85 (-55.66, -
14.66) 1.60 (-24.67, 21.47) 6.57) 8.04)
11 Champlain ;ggg)m'%' 4.00 (-16.56, 24.56) | 12.00 (5.32, 18.68) | 0.02 (-18.43, 18.48)
iﬂzu':;’:kz SImcoe | 3 69 (-14.82, 7.44) | -10.28 (-37.88, 17.32) | -8.97 (-18.69, 0.75) | -14.29 (-33.90, 5.31)
13 North East -13.74 (-24.70, - ) . -17.03 (-26.40, - -19.97 (-50.41,
2.78) 20.32 (-48.64, 8.00) 7.66) 10.48)

14 North West

5.07 (-5.56, 15.70)

5.08 (-33.18, 43.34)

-6.67 (-21.87, 8.52)

-8.27 (-34.57, 18.02)

Primary care
enrolment
model

Capitation

-0.12 (-6.35, 6.11)

2.96 (-13.65, 19.57)

1.33 (-4.07, 6.72)

13.04 (0.77, 25.32)

Enhanced FFS

4.45 (-1.34, 10.25)

15.48 (-0.29, 31.25)

-2.00 (-6.09, 2.09)

1.31 (-9.23, 11.85)

Other %‘1"3)('1'54' 32.64 (-8.72,74.00) | 0.18 (-23.22, 23.58) | -39.97 (-87.67, 7.72)
Isslt”;tkl’gze" -1.86 (-8.01, 4.30) | 6.24 (-10.20, 22.68) | -4.11 (-8.47, 0.24) 2.04 (-9.81, 13.89)

Straight FFS

Reference

Reference

Reference

Reference

Bolded values: p<0.05

Table J-3b. Median and 90™ percentile primary care intervals - quantile regression multivariable
adjusted model. Sensitivity analysis 3: include only patients with >2 PCP visits during baseline

period.
Screened Symptomatic
Parameter Group Median 90t percentile Median 90t percentile
33.55 (26.95, 123.68 (104.67,
Intercept 40.14) 68.88 (58.68, 79.08) 34.99 (30.89, 39.09) 142.69)
Continuit UPC <=0.75 1.24 (-1.20, 3.68) -3.40 (-7.55, 0.75) -0.19 (-2.02, 1.65) 4,76 (-3.19, 12.71)
Y UPC >0.75 Reference Reference Reference Reference
-11.38 (-23.51, -27.58 (-109.08, ) . ) -21.42 (-34.39, -
<40 years 0.74) 53.92) 6.77 (-9.38, -4.16) 8.45)
Age 40-49 years —31&.33)6 (-17.33, - -1.02 (-28.89, 26.84) -2.10 (-4.40, 0.20) 2.00 (-8.78, 12.77)
50-59 years Reference Reference Reference Reference
60-69 years 0.38 (-1.91, 2.67) -2.66 (-7.09, 1.76) -1.73 (-4.50, 1.03) -8.27 (-18.71, 2.17)
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-21.90 (-37.74, -

70-74 years 2.81(-1.51, 7.13) -6.69 (-16.89, 3.52) -5.14 (-8.71, -1.56) 6.07)
>74 years 3.24(-3.91,10.38) | 9.86 (-10.56, 30.27) | -7.80 (-12.02, -3.59) 52?'3?9 (-50.85, -
Immigrants 0.29 (-5.21, 5.78) 12.01 (-0.30, 24.32) 1.03 (-1.91, 3.97) 3.26 (-6.76, 13.28)
Immigrant Lon.g—term Reference Reference Reference Reference
residents
1 (low) 0.71(-2.69,4.12) | 0.70 (-6.57, 7.97) 1.78 (-1.20, 4.76) '31‘1"2‘;3 (-25.75, -
2 -0.98 (-4.80, 2.84) | 2.66 (-4.14, 9.47) 0.19 (-2.44, 2.81) -5132.37)9 (-28.19, -
Income -
quintile 3 1.00 (-2.16, 4.16) -1.45 (-7.60, 4.71) 0.77 (-1.77, 3.31) 51261)3 (-28.77, -
4 1.38 (-1.60, 4.36) | -1.31 (-7.11, 4.49) -0.49 (-3.06, 2.08) -3126?7 (-28.13, -
5 (high) Reference Reference Reference Reference
Physical 0-5 ADGs Reference Reference Reference Reference
corf:rzi dities |62 ADGS -1.10 (-3.26, 1.07) | 1.76 (-2.78, 6.30) 2.05 (0.21, 3.88) 7.27 (-0.12, 14.65)
10+ ADGs -1.05 (-5.44, 3.34) | -0.02 (-7.67, 7.62) 0.57 (-1.99, 3.14) 15.19 (-0.09, 30.48)
History of Yes -0.67 (-2.71,1.37) | 0.76 (-4.12, 5.64) 0.37 (-1.41, 2.16) -1.39 (-9.17, 6.39)
mental .. No Reference Reference Reference Reference
health visits
Rural -1.71(-6.71,3.28) | -4.05(-18.12, 10.03) | -2.40 (-6.25, 1.45) 7.83 (-8.37, 24.03)
Ruralit Rural-remote 3.55 (-4.14, 11.23) | 10.48 (-3.59, 24.56) -5.44 (-9.65, -1.24) -0.71 (-21.53, 20.11)
v Rural-very remote | 5.69 (-5.01, 16.39) | 22.92 (4.01, 41.82) -3.69 (-9.83, 2.44) -2.36 (-34.22, 29.50)
Urban Reference Reference Reference Reference
1 Erie St. Clair 2.02 (-4.81, 8.86) -0.95 (-19.28,17.37) | 6.35(1.19, 11.51) 3.01 (-21.01, 27.02)
2 South West 12.02 (5.00, 19.05) | 18.10 (7.63, 28.56) 7.90 (2.34, 13.45) -5.30 (-24.40, 13.79)
3 Waterloo 1.60 (-4.83,8.02) | -9.65(-25.36,6.06) | -6.16 (-10.86, -1.46) | -16.18 (-40.69, 8.34)
Wellington
4 Hamilton
Niagara -3.45(-8.78, 1.87) | -10.67 (-20.99, -0.36) | -0.52 (-4.42, 3.38) -18.48 (-37.49, 0.53)
Haldimand Brant
>CentralWest | g 76 (1.52,15.00) | -3.64 (-19.04, 11.76) | -1.56 (-5.94, 2.82) '1311'2%(; (50.75, -
LHIN fla':l"t's:ssauga 1.55 (-6.60, 9.69) | 9.14 (-14.93, 33.22) | 2.04 (-2.97, 7.05) 3.25 (-18.46, 24.96)
7 Toronto Central | Reference Reference Reference Reference
8 Central -1.76 (-7.61, 4.08) | 0.43(-9.98, 10.85) -2.00 (-5.71, 1.71) -1.24 (-17.15, 14.67)

9 Central East

-3.07 (-8.36, 2.22)

-13.51 (-22.80, -4.21)

-2.32 (-5.93, 1.28)

-8.50 (-23.91, 6.90)

10 South East

9.17 (-0.35, 18.69)

11.14 (-4.89, 27.18)

1.31 (-4.80, 7.41)

-16.89 (-35.34, 1.55)

11 Champlain 11.83 (6.45, 17.21) | -3.43(-12.01,5.15) | 13.96 (9.85, 18.08) | 5.18 (-12.64, 23.00)
i:u':f:kzs'mwe -6.17 (-12.64,0.31) | 1.24 (-15.80, 18.28) | -5.59 (-9.69, -1.50) | -2.58 (-24.11, 18.95)

13 North East

-3.12 (-10.33, 4.09)

-14.57 (-31.32, 2.19)

-3.51 (-9.34, 2.32)

-1.53 (-25.54, 22.47)

14 North West

18.88 (7.42, 30.35)

24.84 (9.24, 40.44)

3.41 (-3.20, 10.03)

-6.01 (-32.49, 20.46)

Primary care
enrolment
model

Capitation

-1.43 (-5.68, 2.83)

1.07 (-6.97, 9.11)

2.29 (-0.84, 5.42)

17.18 (2.76, 31.59)

Enhanced FFS

-1.10 (-4.82, 2.63)

3.24 (-3.08, 9.56)

0.15 (-2.20, 2.49)

4.59 (-6.33, 15.51)

Other 457 (-5.15,14.29) | 6.90 (-33.04, 46.85) | 1.83 (-12.38, 16.04) '1162'7031) (-40.75,
I:;It”‘a:zie‘j -1.93 (-6.08, 2.22) | -1.93 (-9.54, 5.68) 0.33 (-2.31, 2.97) 14.70 (1.14, 28.25)

Straight FFS

Reference

Reference

Reference

Reference

Bolded values: p<0.05

Table J-3c. Median and 90™ percentile surgery to chemotherapy intervals - quantile regression
multivariable adjusted model. Sensitivity analysis 3: include only patients with >2 PCP visits
during baseline period.

Parameter Group Median 90t percentile

Intercept 55.37 (53.27, 57.47) 95.44 (89.06, 101.82)

Continuity UPC <=0.75 0.23 (-0.67, 1.14) 0.46 (-1.93, 2.85)
UPC >0.75 Reference Reference
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<40 years -6.13 (-8.14, -4.12) -7.36 (-11.61, -3.11)
40-49 years -2.77 (-3.84, -1.69) -5.68 (-8.50, -2.86)
Age 50-59 years Reference Reference
60-69 years 1.23 (0.02, 2.45) 0.62 (-2.38, 3.62)
70-74 years 3.06 (0.24, 5.88) 6.32 (0.49, 12.15)
>74 years 6.35 (3.53, 9.18) 8.32 (-0.67, 17.31)
Immigrants 1.93 (0.53, 3.34) 5.02 (0.78, 9.26)
Immigrant Lon.g—term Reference Reference
residents
1 (low) 1.37 (0.01, 2.72) 2.58 (-1.04, 6.20)
Income 2 0.83 (-0.54, 2.21) 1.30 (-1.91, 4.51)
- 3 1.60 (0.06, 3.14) 4.38 (0.85, 7.91)
quintile 4 1.13(0.05, 2.22) 2.14 (-1.14, 5.42)
5 (high) Reference Reference
hysical 0-5 ADGs Reference Reference
Sor‘]’:('frf)i dities |68 ADGS 0.47 (-0.45, 1.39) 2.62 (0.02, 5.22)
10+ ADGs 0.83 (-1.06, 2.73) 6.12 (1.75, 10.50)
History of Yes 0.77 (-0.14, 1.67) 1.14 (-1.43, 3.71)
hmeZT: : Ivisi ts No Reference Reference
Rural 2.53(0.19, 4.87) 3.78 (-1.67, 9.23)
Rurality Rural-remote 3.20 (0.74, 5.66) 11.66 (5.25, 18.08)
Rural-very remote | 7.70 (3.47, 11.93) 18.76 (1.96, 35.56)
Urban Reference Reference
1 Erie St. Clair -6.10 (-9.03, -3.17) -10.78 (-16.52, -5.04)
2 South West 4.70 (2.33, 7.07) -2.06 (-8.71, 4.59)
3 Waterloo
Wellington -5.43 (-8.04, -2.83) -7.60 (-14.28, -0.93)
4 Hamilton
Niagara -0.17 (-2.06, 1.73) -9.00 (-14.46, -3.54)
Haldimand Brant
5 Central West -0.63 (-3.43, 2.16) 2.10 (-4.25, 8.45)
6 Mississauga -1.38 (-3.51, 0.76) -4.38 (-12.52, 3.76)
LHIN Halton
7 Toronto Central Reference Reference
8 Central -0.70 (-2.77, 1.37) -2.90 (-8.78, 2.98)

9 Central East

-0.47 (-2.31, 1.38)

2.84 (-8.97, 3.29)

10 South East

0.93 (-1.78, 3.65)

-7.06 (-14.74, 0.62)

11 Champlain 7.03 (4.98, 9.08) -2.30 (-8.61, 4.01)
12 North Simcoe
Muskoka 4.67 (1.90, 7.44) -4.04 (-11.39, 3.31)

13 North East

4.87 (1.53, 8.20)

5.94 (-3.09, 14.97)

14 North West

-5.19 (-10.44, 0.06)

-0.84 (-15.40, 13.72)

Primary care
enrolment
model

Capitation

0.27 (-1.34, 1.88)

-4.56 (-9.40, 0.28)

Enhanced FFS

0.50 (-0.80, 1.80)

-4.06 (-8.24, 0.12)

Other

-7.20 (-14.31, -0.09)

-9.90 (-28.85, 9.05)

Team-based
capitation

0.37 (-1.23, 1.97)

-3.60 (-8.38, 1.18)

Straight FFS

Reference

Reference

Bolded values: p<0.05

Table J-4a. Median and 90™ percentile contact to chemotherapy intervals - quantile regression
multivariable adjusted model. Sensitivity analysis 4: include the immigrant population only.

Screened n=217 Symptomatic n=1443
Parameter Group Median 90t percentile Median 90 percentile
Intercept 145.19 (96.22,194.17) | 209.36 (23.95, 394.77) 125.32 (:2:23 216.33 (;;’2;3;
0 Visits -24.20 (-54.25,5.84) | -14.90(-110.63, 80.83) -10.48 (-21.69, 0.73) | -18.67 (-54.27,16.92)
Continuity 1-2 Visits -21.33 (-57.90, 15.23) | -4.31(-181.75,173.14) -4.84 (-19.41, 9.73) -9.56 (-43.22, 24.09)
UPC <=0.75 17.43 (0.09, 34.76) 59.37 (4.06, 114.67) -6.18 (-12.61, 0.24) -6.95 (-23.07,9.17)
UPC >0.75 Reference Reference Reference Reference
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-65.60 (-420.66,

-243.63 (-1,042.31,

<40 years 289.47) 555.06) -13.00 (-23.31, -2.69) -12.95 (-41.88, 15.98)
40-49 years -24.62 (-42.33,-6.90) | -10.75 (-66.29, 44.79) -2.85 (-12.36, 6.67) 7.17 (-12.45, 26.79)
50-59 years Reference Reference Reference Reference
Age 60-69 years -7.10 (-27.90, 13.71) -6.63 (-61.51, 48.24) -1.86 (-13.56, 9.83) 3.55 (-28.25, 35.36)
-40.44 (-204.36, -21.05 (-109.52,
70-74 years -1.82 (-57.54, 53.90) 123.47) -7.82 (-28.87, 13.23) 67.43)
33.14 (-129.13, -56.32 (-1,107.31, -53.12 (-329.89,
>74 years 195.40) 994.66) 33.01 (-69.05, 3.02) 223.64)
East Asia & Pacific -24.70 (-63.79, 14.38) -52.02 (-176.25, 72.20) 14.13 (-1.27,29.54) 4.75 (-38.61, 48.11)
Eastern Europe & -15.42 (-58.25, 27.41) | -44.29 (-176.01, 87.43) 7.43 (-8.89,23.76) | -0.69 (-45.31, 43.94)
Central Asia
Latin America & -25.50 (-178.51,
Caribbean -28.63 (-73.21, 15.95) 127.51) 17.06 (-1.62,35.73) | 15.97 (-28.06, 60.01)
Country of Middle East &
birth North Africa -17.83 (-56.35, 20.68) -46.96 (-184.57, 90.65) 9.42 (-9.10, 27.94) -1.42 (-56.93, 54.10)
South Asia -26.46 (-69.21, 16.29) -43.42 (-179.32, 92.48) 11.21 (-4.65, 27.06) -6.65 (-52.00, 38.70)
Sub-Saharan Africa -27.51(-80.32, 25.29) | -79.51(-246.98,87.96) | 10.63(-11.67,32.92) | -3.22(-61.70, 55.25)
US/New -88.17 (-343.90,
Zealand/Australia -7.47 (-91.96, 77.03) 167.55) 7.87 (-22.15,37.89) | 29.44 (-60.15, 119.03)
Western Europe Reference Reference Reference Reference
Time since <10 years -2.24 (-21.31, 16.83) 35.20 (-31.69, 102.08) | -2.27 (-8.81, 4.27) -6.22 (-22.28,9.84)
immigration >=10 years Reference Reference Reference Reference
Economic Reference Reference Reference Reference
Immigration Family 11.30(-8.84, 31.45) 29.05 (-22.68, 80.78) 0.95 (-6.39, 8.28) -12.89 (-29.39, 3.62)
class g Refugee 3.37(-25.68, 32.41) 11.93 (-69.75, 93.61) 6.79 (-3.12, 16.69) 4,71 (-23.79, 33.20)
Other -31.53 (-353.45, -33.53 (-159.39,
24.19 (-37.02, 85.39) 290.39) 15.07 (-12.20, 42.34) 92.32)
1 (low) 24.13 (0.17, 48.08) 28.49 (-50.13, 107.11) 9.35 (-2.46, 21.16) 17.28 (-11.27, 45.84)
Incom 2 4.44 (-19.62, 28.49) -2.92 (-75.26, 69.42) 9.93 (-2.37, 22.23) 20.89 (-9.15, 50.93)
uciztilz 3 0.91(-27.37,29.18) 9.26 (-73.10, 91.63) 434(-6.89,1558) | 543 (-22.95, 33.81)
4 4 -11.16 (-35.00, 12.68) -15.22 (-97.69, 67.25) -2.50(-13.37,8.37) | 15.37 (-13.98, 44.71)
5 (high) Reference Reference Reference Reference
Physical 0-5 ADGs Reference Reference Reference Reference
Cor‘]’::rzi dities | 5-9ADGS -5.04 (-22.48, 12.41) -10.96 (-57.54, 35.62) 1.20 (-6.43, 8.83) 11.88 (-5.78, 29.54)
10+ ADGs -1.63(-26.98,23.71) | -15.04 (-92.19, 62.11) 4.87 (-6.55, 16.28) 22.53 (-3.62, 48.68)
History of Yes 7.27 (-8.43, 22.97) 11.66 (-42.70, 66.01) -0.90 (-9.04, 7.24) 9.20 (-10.92, 29.31)
tal
menta - No Reference Reference Reference Reference
health visits
22.54 (-400.62, 26.45 (-1,670.00,
Rural 445.70) 1.722.90) -2.87 (-36.62, 30.88) | 1.49(-109.20, 112.18)
40.56 (-100.82, 67.07 (-336.10, 28.48 (-1,272.79,
Rurality Rural-remote 181.94) 23.63 (-592.78, 640.04) 470.24) 1.329.75)
Rural-very remote } ) -39.53 (-323.00, -69.64 (-1,692.29,
¥ 243.94) 1,553.00)
Urban Reference Reference Reference Reference
1 Erie St. Clair -34.66 (-90.73, 21.41) | -0.95 (-19.28, 17.37) 6.62 (-22.18, 35.41) 171 (’12(5);;;
2 South West 3.93 (-67.38, 75.23) 10163 (';fi'%; 3.75(-20.74,28.24) | -67.50 (-143.90, 8.91)
3 Waterloo -52.60 (-549.16, -62.96 (-113.86, -
Wellington -8.85 (-54.15, 36.46) 243.96) -24.75 (-41.02, -8.49) 12.06)
4 Hamilton Niagara -30.23 (-405.49,
Haldimand Brant 7.12 (-40.36, 54.60) 345.03) -9.68 (-27.23, 7.87) -4.61 (-53.31, 44.10)
LHIN 5 Central West 17.19 (-14.62, 49.01) -5.87 (-175.36, 163.63) 3.13 (-12.82,19.07) -9.23 (-43.74, 25.29)

6 Mississauga

16.80 (-22.01, 55.60)

12.01 (-91.30, 115.32)

-3.72(-17.99, 10.55)

24.55 (-17.47, 66.58)

Halton
7 Toronto Central Reference Reference Reference Reference
8 Central 13.56 (-14.65, 41.77) 34.98 (-59.71, 129.67) -2.87 (-15.47,9.73) 2.65 (-27.44, 32.75)

9 Central East

2.44(-29.29, 34.18)

15.19 (-94.29, 124.66)

1.51(-11.11, 14.13)

1.65 (-29.73, 33.04)

10 South East

29.36 (-97.69, 156.41)

47.80(-963.93,

3.60 (-54.96, 62.16)

-33.89 (-466.08,

1,059.52) 398.30)
11 Champlain 31.23 (-4.13, 66.59) -10.81 ('ﬁ’g'g; 22.89 (5.87,39.90) |  44.98 (-2.64, 92.60)
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12 North Simcoe
Muskoka

3.00 (-53.43, 59.43)

6.16 (-511.14, 523.46)

13 North East -136.69 (-639.44, | -232.56 (-2,431.88, -2.46 (-847.50, -73.73 (-4,938.94,
366.07) | 1,966.76) 842.58) 4,791.47)

14 North West -2.93 (-285.63, -86.76 (-2,122.94,
) ) 279.77) 1,949.43)

Primary care
enrolment
model

Capitation 1.03 (-28.80, 26.73) 2.24(-98.05, 93.57) 5.17(-8.30,18.63) |  8.65(-29.90, 47.21)
Enhanced FFS 17.19(-39.37,4.99) | -19.24 (-83.35, 44.86) 2.05(-9.97,5.87) | -5.78 (-24.30, 12.74)
other -53.53 (-264.30, 259.33 (-1,001.51, 16.83 (-111.37, -9.74 (-987.46,

157.23) 882.85) 145.03) 967.99)
Isslt”;ttl’zzed -10.87 (-47.15, 25.42) | -13.83 (-121.31, 93.66) 5.62(-20.16,8.93) | -7.75 (-46.22, 30.72)

Straight FFS

Reference

Reference

Reference

Reference

Bolded values: p<0.05

Table J-4b. Median and 90™ percentile primary care intervals - quantile regression multivariable
adjusted model. Sensitivity analysis 4: include the immigrant population only.

Screened n=217 Symptomatic n=1443
Parameter Group Median 90t percentile Median 90t percentile
Intercept 53.78 (15.89, 91.67) 113.36 (41.18, 185.54) 26.99 (14.42, 39.57) 115'311(332;;
0 Visits 3.58 (-16.19, 23.34) 0.94 (-34.33,36.22) | -14.52(-21.25,-7.79) 4525 ('62'202;;
Continuity 1-2 Visits 7.88 (-20.72, 36.47) -8.22 (-61.53, 45.10) -7.19(-14.81,0.43) | -26.08 (-50.28, -1.87)
UPC <=0.75 15.45 (4.00, 26.90) 17.64 (-1.72, 37.00) 0.93(-3.55,5.41) | -2.59(-17.37, 12.18)
UPC >0.75 Reference Reference Reference Reference
<40 years -2.64 (-186.40, 181.12) -54.26 (-Zggiis -3.71(-8.92, 1.51) 18.02 (-3.45, 39.50)
40-49 years -11.35 (-24.05, 1.35) -0.19 (-25.87, 25.50) 0.59 (-3.95, 5.13) 11.33 (-4.90, 27.56)
Age 50-59 years Reference Reference Reference Reference
£ 60-69 years 1.61(-10.60, 13.81) -4.44 (-29.79, 20.91) -0.94 (-9.45, 7.57) -6.18 (-29.47, 17.11)
70-74 years 1.28 (-30.91, 33.47) -14.63 (-92.66, 63.40) -4.85 (-21.51, 11.81) -8.87 (-87.12, 69.39)
>74 years 15.88 (-86.19, 117.95) | -0.61(-386.91,385.70) |  -9.66 (-28.24, 8.92) =49 (';’;;'gg;
East Asia & Pacific -5.31(-36.17, 25.56) -37.77 (-96.24, 20.70) 5.64 (-4.32, 15.60) 5.08 (-29.25, 39.41)
Eastern Europe & 23.68(-53.84, 6.48) | -61.81(-120.21,-3.41) 5.57 (-5.40, 16.55) | 12.04 (-24.59, 48.67)
Central Asia
Latin America & -8.38(-41.86,25.11) | -46.84(-111.69,18.00) |  11.41(-0.47,23.28) | -1.60 (-38.66, 35.47)
Caribbean
Country of | Middle East & -10.85 (-40.95,19.24) | -42.46 (-108.68,23.76) |  8.93(-4.07,21.93) | 17.99 (-18.79, 54.76)
birth North Africa
South Asia -20.26 (-49.77,9.25) | -57.71(-112.77, -2.64) 1.26 (-9.24,11.75) | -5.90 (-41.95, 30.16)
Sub-Saharan Africa -4.96 (-43.31,33.40) | -45.76 (-111.32, 19.81) 9.53(-3.08,22.14) | -5.10 (-48.00, 37.79)
US/New . -2.45 (-67.84,62.95) | -22.43 (-127.08, 82.22) 1.60 (-17.00, 20.19) | 15.68 (-53.35, 84.71)
Zealand/Australia
Western Europe Reference Reference Reference Reference
Time since <10 years -0.88 (-12.63, 10.88) -26.20 (-48.53, -3.86) 3.02 (-0.70, 6.73) -12.63 (-25.90, 0.65)
immigration >=10 years Reference Reference Reference Reference
Economic Reference Reference Reference Reference
Immigration Family 4.07 (-7.23, 15.37) 22.26 (0.51, 44.01) -2.39 (-6.96, 2.17) -5.44 (-20.17, 9.30)
class Refugee -7.96 (-20.43, 4.51) -1.95 (-34.46, 30.56) 1.74(-5.03,8.50) | -1.35(-26.73, 24.03)
Other 11.78 (-18.29, 41.84) 19.08 (-56.87, 95.04) | -1.65(-24.94,21.64) | 26.43 (-71.64, 124.50)
1 (low) 3.55(-10.52, 17.61) 7.31(-19.93, 34.55) 0.52 (-6.60, 7.64) -5.06 (-24.88, 14.76)
| 2 -4.23 (-19.20, 10.74) -3.74 (-30.52, 23.04) 4.72 (-2.18, 11.61) 14.20(-9.99, 38.39)
"uci‘;:é 3 1.18(-19.34, 16.97) |  15.07 (-16.57, 46.71) 2.26 (-4.36,8.88) | -5.07 (-28.10, 17.97)
4 4 -9.87 (-24.50, 4.77) -4.21 (-34.42, 26.00) -0.98 (-7.65,5.69) | -4.39 (-27.78,19.01)
5 (high) Reference Reference Reference Reference
Physical 0-5 ADGs Reference Reference Reference Reference
corYnorbidities 6-9 ADGs 5.91(-2.93, 14.75) -0.16 (-20.51, 20.19) 0.20 (-4.32, 4.73) 3.58 (-12.90, 20.05)
10+ ADGs 16.42 (-1.29, 34.13) -9.03 (-54.17, 36.11) 0.06 (-8.04, 8.16) 18.32 (-8.58, 45.23)
Yes 5.14 (-4.60, 14.88) 15.50 (-6.37, 37.37) -4.61 (-8.83, -0.39) 2.81(-17.25, 22.87)
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History of

mental No Reference Reference Reference Reference
health visits
24.67 (-176.98, -9.11 (-141.61,
Rural 226.31) | 293(763.40,757.54) | 150 (-2046,23.47) 123.39)
58.44 (-145.62, 22.39 (-990.79,
Ruralty Rural-remote 0.07 (-97.33,97.46) | 45.38 (-261.95, 352.71) 262.51; 103557
Furalvery remote ) ) 5.68 (-223.74, ~43.69 (-1,150.83,
Y 212.38) 1,063.45)
Urban Reference Reference Reference Reference
1 Erie St. Clair -23.10 (-68.09, 21.89) -26.45 (iggg) 21.58 (5.49, 37.67) | 46.48 (-11.46, 104.41)
2 South West -18.48 (-199.29, -39.00 (-114.61,
-4.50 (-68.20, 59.21) 162.33) 8.36 (-5.67, 22.40) iy
3 Waterloo 1146 (-10.36,33.27) | 4.25(-108.08,116.58) |  -6.24(-15.61,3.12) | -34.71(-70.47, 1.05)
Wellington
4 Hamilton Niagara | -y, 7 (437, 17.01) | -40.45(-116.25,35.36) |  3.34(5.94,12.63) | -21.47(-60.29,17.35)
Haldimand Brant
5 Central West 3.11(-12.61, 18.83) ~0.56 (-39.65, 38.53) 2.71(-5.34, 10.76) | -18.89 (-50.08, 12.29)
ﬁ:l/'t'cs):ssauga 1.68 (-18.95, 22.31) 5.06 (-38.68, 48.80) 421(-470,13.12) |  35.53(-4.29, 75.35)
LHIN 7 Toronto Central Reference Reference Reference Reference
8 Central 3.77(18.94, 11.39) |  13.43 (-19.10, 45.96) 0.42(:6.76,5.92) |  0.66(-20.38, 21.70)

9 Central East

-15.69 (-32.94, 1.56)

-20.74 (-69.16, 27.67)

1.11 (-6.07, 8.30)

0.30(-26.74, 27.33)

10 South East

-7.44 (-69.61, 54.73)

-12.55 (-276.71,
251.61)

-3.64 (-48.54, 41.25)

13.86 (-341.47,
369.19)

Primary care
enrolment
model

11 Champlain 3.45(-17.93,24.82) | -10.42 (-54.67, 33.83) 19.90 (9.11, 30.69) | 19.13 (-13.07, 51.32)
12 North Simcoe -43.61 (-320.59,
Muskoka - - 1.91 (-23.45, 27.26) 233.37)
13 North East -73.14 (-315.13, | -98.82 (-784.26, -8.50 (-503.57, -62.32 (-3,758.28,
168.84) | 586.61) 486.56) 3,633.65)

14 North West 15.56 (-125.71, -32.38(-1,381.37,
) i 156.83) 1,316.61)

Capitation -15.42 (-34.11, 3.27) -8.19 (-38.01, 21.62) 9.93 (0.86,18.99) | -1.98 (-27.42, 23.46)

Enhanced FFS

-15.47 (-29.42, -1.51)

-10.81 (-36.56, 14.94)

-0.42 (-5.38, 4.54)

-13.33 (-28.10, 1.44)

-34.87 (-587.29,

Other 3.27 (-122.66, 116.12) | 36.85 (-418.90, 492.60) | -11.38 (-56.51, 33.75) o17.54)
I:;E:j;ed 0.46 (-23.37,24.29) |  15.14 (-20.44, 50.71) 3.92 (-12.66,4.82) | -6.13 (-38.27, 26.01)

Straight FFS

Reference

Reference

Reference

Reference

Bolded values: p<0.05

Table J-4c. Median and 90™ percentile surgery to chemotherapy intervals - quantile regression
multivariable adjusted model. Sensitivity analysis 4: include the immigrant population only.

Screened n=217

Symptomatic n=1443

Parameter Group Median 90t percentile Median 90t percentile

Intercept 62.84 (37.55,88.14) | 103.01 (21.04, 184.99) 47.12 (39.90, 54.33) 77.08 (56.26, 97.89)
0 Visits -10.61 (-24.18, 2.97) -37.74 (-97.55, 22.07) 2.42 (-2.67, 7.50) 5.48 (-13.47, 24.43)
Continuit 1-2 Visits -6.33 (-26.04, 13.38) | -18.86(-111.85,74.13) 4.72 (-0.91, 10.35) 1.01(-11.84, 13.86)
¥ UPC <=0.75 5.76 (-2.59, 14.10) 10.30 (-23.49, 44.08) 1.73 (-0.72, 4.18) -4.69 (-11.86, 2.47)

UPC >0.75 Reference Reference Reference Reference

-40.71 (-209.89, -110.08 (-1,182.14,

<40 years 128.47) 961.98) 7.86 (-12.30, -3.42) 5.64 (-17.52, 6.24)
40-49 years -8.01 (-17.82, 1.79) -20.53 (-51.53, 10.46) -3.35(-6.63, -0.07) -2.59 (-11.13, 5.95)

50-59 years Reference Reference Reference Reference
Age 60-69 years -2.70(-15.10, 9.71) -4.24 (-42.92, 34.44) -0.01 (-5.08, 5.07) -3.77 (-16.49, 8.96)
70-74 years -5.96 (-35.56, 23.64) -15.36 ('i‘l‘;'g% 2.76 (-10.49, 16.01) 3.22 (-55.06, 61.50)
-24.76 (-786.17, -17.96 (-175.15,
>74 years 20.95 (-56.80, 98.71) 736.65) 3.15(-22.18, 28.47) 139.24)

East Asia & Pacific

-8.84 (-29.45, 11.77)

-23.79 (-83.07, 35.48)

2.72 (-3.03, 8.47)

6.05 (-11.24, 23.34)

164




Eastern Europe &

-6.84 (-29.25, 15.58)

-22.23 (-94.65, 50.19)

0.43 (-5.43, 6.29)

-4.54 (-22.74, 13.67)

Central Asia
Latin America & -6.65 (-30.55,17.24) | -17.64 (-91.16, 55.88) 5.00(-1.91,11.90) |  12.73 (-7.50, 32.95)
Caribbean
Country of m’:td;zizzg& -7.94(-30.09,14.21) | -14.62(-80.67, 51.42) 7.22 (-0.55,14.98) | -3.00 (-22.74, 16.75)
birth South Asia -9.78 (-30.39, 10.84) 6.09 (-63.27, 75.45) 3.27 (-3.26, 9.80) 4.40 (-15.36, 24.16)
Sub-Saharan Africa -25.63 (-51.39, 0.13) -39.54 (-122.78, 43.70) -2.31(-10.24, 5.62) 21.57 (-4.34, 47.49)
US/New
Zealand/Australia -27.74 (-60.09, 4.61) -62.08 (-222.31, 98.14) -3.26 (-18.22, 11.70) 7.13 (-21.19, 35.45)
Western Europe Reference Reference Reference Reference
Time since <10 years 2.42 (-6.67, 11.50) 14.27 (-23.33,51.87) -0.37 (-3.49, 2.76) 3.11(-4.17, 10.39)
immigration >=10 years Reference Reference Reference Reference
Economic Reference Reference Reference Reference
immigration LAY 5.95 (-3.58, 15.48) 18.51 (-17.32, 54.34) 2.32 (-0.60, 5.24) 2.54 (-5.34,10.42)
class g Refugee 7.40 (-3.80, 18.60) 7.88 (-42.39, 58.15) 0.48 (-3.34, 4.30) 2.77 (-8.86, 14.40)
Other 11.69 (-21.42, 44.81) 1288 (f;ég; 6.53(-3.90,16.95) | 11.08 (-35.51, 57.67)
1 (low) 6.46 (-6.75, 19.67) -0.16 (-43.43, 43.12) 5.42 (1.77,9.07) 5.30 (-4.26, 14.86)
| 2 4.26 (-8.24, 16.76) -9.41 (-56.65, 37.83) 3.32(-0.57, 7.22) 9.28 (-2.26, 20.82)
"uci‘:t‘:lz 3 1.23(-10.79,13.26) | -15.34(-63.31, 32.64) 270 (-1.74, 7.14) 9.22 (-1.31,19.75)
9 4 -1.67 (-14.03, 10.69) -19.79 (-59.54, 19.96) 4.83 (0.83, 8.83) 5.28 (-5.10, 15.65)
5 (high) Reference Reference Reference Reference
Physical 0-5 ADGs Reference Reference Reference Reference
cof(')crzi dities |62 ADGs -2.42(-10.01, 5.17) 4.65 (-23.41, 32.70) 1.34 (-1.60, 4.27) 7.47 (0.13, 14.80)
10+ ADGs -1.87 (-16.61, 12.88) 3.04 (-48.76, 54.85) 1.19 (-4.52, 6.91) 2.25(-11.70, 16.19)
History of Yes 0.56 (-7.24, 8.36) 5.78 (-23.61, 35.18) 1.83(-1.19, 4.84) 6.80 (-0.78, 14.38)
|
menta - No Reference Reference Reference Reference
health visits
Rural 41.33 (-;22;91; 24.68 (-527.60, 576.96) -2.72 (-26.89, 21.46) 10.81 (-59.87, 81.50)
-10.08 (-799.92
Rural- . -59. 71.1 4.79 (- 44 . 1.82 (-152. 156.64 !
Rurality ural-remote 6.08 (-59.00, 6) 9 (-388.44, 398.03) 82 (-152.99, 156.64) 779.75)
Rural-very remote ] ] -36.40 (-147.11, -18.15 (-547.16,
v 74.30) 510.87)
Urban Reference Reference Reference Reference
1 Brie St. Clair -2.59 (-27.76, 22.57) -24.58 ('igg'%; 5.88(-14.67,2.92) | -2.03 (-41.15, 37.09)
2 South West 8.25 (-33.38, 49.88) 1.03 (-228.45, 230.52) 14.63 (6.52, 22.73) 21.62 (-13.53, 56.76)
3 Waterloo -31.71 (-170.00,
Wellington -10.57 (-29.23, 8.09) 106.59) -10.42 (-16.13,-4.71) -25.85 (-43.72, -7.98)
4 Hamilton Niagara -28.53 (-219.98,
Haldimand Brant 11.99 (-33.34,9.37) 162.92) 6.27 (-0.04, 12.58) 4.52 (-14.48, 23.52)
5 Central West 2.34 (-12.23,16.91) 12.54 (-47.61, 72.68) 6.55 (0.08, 13.01) 12.40 (-5.92, 30.72)
ﬁ:"lt';:ssa”ga 7.11(-692,21.13) |  29.20(-29.07, 87.47) 2.83(-2.29,7.94) | -0.66 (-15.75, 14.43)
7 Toronto Central Reference Reference Reference Reference
LHIN 8 Central 9.03 (-2.92, 20.97) 30.61 (-14.56, 75.78) 2.09 (-2.35, 6.54) 5.78 (-5.89, 17.44)

9 Central East

7.71(-7.56, 22.98)

22.43 (-33.25, 78.11)

0.47 (-4.06, 4.99)

0.30 (-13.15, 13.75)

10 South East 38.28 (-10.25,86.81) | 3.35(-408.10,414.80) |  0.01(-24.36, 24.38) -8.85 (ﬁ;g%
11 Champlain 13.63 (-2.27,29.53) | 22.67 (-53.24, 98.57) 9.90 (3.53,16.26) |  1.80 (-14.84, 18.43)
12 North Simcoe

Muskots - ; 3.64 (-14.28,21.55) | 3.91(-114.35, 122.17)

13 North East

-98.21 (-352.42,

-126.98 (-2,211.82,

26.86 (-253.28,

-17.91 (-1,827.40,

155.99) | 1,957.86) 306.99) 1,791.58)
14 North West ) ) -12.44 (-130.15, -27.26 (-694.67,
105.27) 640.15)

Primary care
enrolment
model

Capitation

8.23 (-4.68, 21.15)

2.61 (-51.82, 57.05)

3.35(-1.75, 8.46)

10.72 (-3.73, 25.18)

Enhanced FFS

-6.79 (-18.05, 4.47)

-17.68 (-63.78, 28.41)

1.86 (-1.25, 4.97)

2.57 (-5.75, 10.89)

Other

8.03 (-119.14, 135.20)

16.93 (-632.93, 666.79)

9.50 (-51.29, 70.29)

-7.88 (-388.47,
372.71)
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Team-based
capitation

8.11 (-9.36, 25.57)

22.68 (-41.47, 86.82)

3.59 (-3.38, 10.56)

-8.06 (-24.35, 8.23)

Straight FFS

Reference

Reference

Reference

Reference

Bolded values: p<0.05

Table J-5a. Median and 90™ percentile contact to chemotherapy intervals - quantile regression
multivariable adjusted model. Sensitivity analysis 5: immigrant characteristics with whole

population
Screened Symptomatic
Parameter Group Median 90t percentile Median 90t percentile
Intercept 121.00 (116.75, 184.00 (174.59, 122.00 (118.66, 223.00 (214.27,
125.25) 193.41) 125.34) 231.73)
<40 years -13.00 (-33.46, 7.46) | 7.00 (-116.32, 130.32) -16.00 ('191"21’9; “29.75 ('41;2'1;
40-49 years -8.00 (-16.06, 0.06) -10.00 (-37.70, 17.70) -4.00 (-7.16, -0.84) -2.50 (-9.99, 4.99)
Age 50-59 years Reference Reference Reference Reference
60-69 years 3.00 (-0.83, 6.83) -1.00 (-7.77,5.77) 0.50 (-3.34, 4.34) -0.50 (-12.80, 11.80)
70-74 years 1.00 (-6.95, 8.95) 2.00 (-19.78, 23.78) 6.00 (-1.19, 13.19) -6.50 (-21.78, 8.78)
>74 years 13.00 (0.68, 25.32) 2.00(-15.37,19.37) 6.00 (-3.84,15.84) | -12.00(-39.42, 15.42)
East Asia & Pacific 9.00(-9.71, 27.71) -2.00 (-48.57, 44.57) 10.50 (2.77, 18.23) 8.00 (-10.55, 26.55)
Eastern Europe & 2.00 (-16.36, 20.36) 3.00 (-33.55, 39.55) 050 (-8.22,7.22) |  1.00 (-22.84, 24.84)
Central Asia
Latin America & -1.00(-14.12,12.12) | 65.00(-43.23,173.23) |  15.50(2.18,28.82) |  19.25(-0.18, 38.68)
Caribbean
Middle East &
Country of North Africa 1.00 (-13.86, 15.86) 9.00 (-40.11, 58.11) 6.00 (-6.27, 18.27) 2.25(-31.61, 36.11)
birth South Asia 0.00 (-20.74, 20.74) -4.00 (-59.57, 51.57) 8.50 (-1.15, 18.15) -3.25 (-35.46, 28.96)
Sub-Saharan Africa | g 5y (11323, 71.23) ~28.00 (igizi) 9.00 (-8.29,26.29) | 14.50 (-20.33, 49.33)
US/New -52.00 (-376.65,
Zealand/Australia 17.00 (-38.17, 72.17) 272.65) 1.00 (-21.82, 23.82) 18.50 (-35.43, 72.43)
Western Europe -1.00 (-39.18, 37.18) 9.00 (-287.90, 305.90) -12.50 (-22.88, -2.12) 3.50 (-37.81, 44.81)
Canadian Reference Reference Reference Reference
Time since <10 years -6.00 (-21.10, 9.10) 11.00 (-43.21, 65.21) -0.50 (-6.73, 5.73) 0.25 (-15.58, 16.08)
immigration >=10 years Reference Reference Reference Reference
Economic Reference Reference Reference Reference
Immigration Family 10.00 (-5.02, 25.02) 18.00 (-25.81, 61.81) -1.50(-9.19, 6.19) -15.25 (-30.25, -0.25)
class Rel;ugee 0.00 (-24.50, 24.50) 15.00 (—65.1(1, 95.11) 6.50 (-4.38,17.38) | -6.25 (-34.2(9, 21.79)
Other -31.00 (-274.25, -14.25 (-135.77,
15.00 (-25.48, 55.48) 212.25) 7.50 (-30.00, 45.00) 107.27)
1 (low) 6.00 (-0.19, 12.19) 0.00(-12.84, 12.84) 4.00 (0.23, 7.77) -5.00 (-14.22, 4.22)
Income 2 2.00 (-3.65, 7.65) -4.00 (-15.41, 7.41) 3.00 (-0.93, 6.93) 2.75 (-6.29, 11.79)
quintile 3 2.00 (-2.84, 6.84) -3.00 (-12.43, 6.43) 3.00 (-0.49, 6.49) -3.75 (-12.66, 5.16)
4 3.00 (-1.93, 7.93) -2.00 (-12.39, 8.39) 1.50 (-2.08, 5.08) -1.50(-11.91, 8.91)
5 (high) Reference Reference Reference Reference
Physical 0-5 ADGs Reference Reference Reference Reference
comorbidities |_&-2ADGS 1.00 (-2.77, 4.77) 1.00 (-6.56, 8.56) 6.50 (3.43,9.57) | 19.25 (11.82, 26.68)
10+ ADGs 3.00 (-5.00, 11.00) -5.00 (-18.00, 8.00) 8.50 (2.46,14.54) | 27.75 (13.15, 42.35)
History of Yes -1.00 (-4.82, 2.82) 7.00 (-2.59, 16.59) 5.00 (2.26, 7.74) 4.75 (-2.57, 12.07)
mental - No Reference Reference Reference Reference
health visits

Bolded values: p<0.05

Table J-5b. Median and 90™ percentile primary care intervals - quantile regression multivariable
adjusted model. Sensitivity analysis 5: immigrant characteristics with whole population

Screened Symptomatic
Parameter Group Median 90t percentile Median 90t percentile
Intercept 34.00 (31.76, 36.24) 73.50 (66.63, 80.37) 33.57 (31.48, 35.66) 118.67(107.14,

130.20)
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-25.50 (-152.72,

<40 years -14.00 (-22.55, -5.45) 101.72) -4.57 (-7.08,-2.06) | -17.17 (-30.38, -3.96)
40-49 years -13.00 (-17.47, -8.53) 2.44 (-30.05, 34.92) 0.43 (-1.38, 2.23) 0.67 (-9.61, 10.95)
Ace 50-59 years Reference Reference Reference Reference
& 60-69 years 1.00 (-0.81, 2.81) -1.00 (-6.23, 4.23) -0.29 (-2.87, 2.30) -6.17 (-15.72, 3.38)
70-74 years 0.00 (-4.08, 4.08) -6.50 (-16.09, 3.09) -0.71(-4.14,2.71) | -15.83 (-30.61, -1.06)
>74 years 4.00 (-4.85, 12.85) 4.50 (-16.74, 25.74) -7.14 (-10.58, -3.71) -31.17(5 221f5)
East Asia & Pacific -2.00 (-14.55, 10.55) -1.50 (-35.73, 32.73) 1.29 (-3.77, 6.34) 11.33 (-5.83, 28.50)
Fastern Europe & -6.00(-18.12,6.12) | -18.00 (-36.67, 0.67) 0.71(-4.26,5.68) | 10.50 (-17.11, 38.11)
Central Asia
Latin America & 4.00(-7.20,15.20) | -15.50 (-54.07, 23.07) 6.86 (-1.06,14.78) | 11.17 (-14.83, 37.16)
Caribbean
Country of L";‘:fﬁif‘lz;& 13.00 (-2.95, 28.95) 2.50 (-46.10, 51.10) 9.00 (1.19, 16.81) 25.50 (1.80, 49.20)
birth South Asia 3.00 (-13.13, 7.13) _8.00 (-30.55, 14.55) 3.86 (:9.16, 1.44) | -10.50 (-40.14, 19.14)
Sub-Saharan Africa 3.00 (-25.15,31.15) | 28.50 (-128.25, 185.25) -1.29 (-14.69, 12.12) | -10.33 (-40.85, 20.19)
US/New ) 5.00 (-44.10,54.10) | 6.44 (-157.87, 170.75) 5.86 (-13.50, 25.22) | 8.33 (-125.72, 142.39)
Zealand/Australia
Western Europe 2.00 (-25.50,29.50) | 4.56 (-154.57, 163.70) -3.29(-10.48,3.91) | -11.17 (-51.33, 29.00)
Canadian Reference Reference Reference Reference
Time since <10 years -2.00 (-10.92, 6.92) -18.06 (-42.22, 6.09) -2.29 (-7.00, 2.43) -6.33 (-22.13, 9.47)
immigration >=10 years Reference Reference Reference Reference
Economic Reference Reference Reference Reference
immieration Family 3.00 (-7.48, 13.48) 25.06 (1.59, 48.54) -1.86 (-6.25,2.54) | -13.33(-31.72, 5.06)
class g Refugee -3.00 (-15.12, 9.12) -18.94 (-58.61, 20.74) 0.71(-5.08,6.51) | -5.83(-35.78, 24.12)
Other 5.00 (-31.05, 41.05) -5.44 (-99.72, 88.85) 2.43(-21.57, 26.43) 11.50 ('izzé';g;
1 (low) 1.00 (-2.11, 4.11) 27.00 (19.84, 34.16) -1.43(-3.74,0.88) | -18.83 (-30.51,-7.16)
incom 2 0.00 (-2.40, 2.40) -0.50 (-7.08, 6.08) -1.29(-3.56,0.98) | -16.33 (-28.18, -4.49)
uciztilz 3 1.00 (-1.46, 3.46) 1.00 (-6.47, 8.47) 0.00 (-1.97, 1.97) | -14.50 (-25.12, -3.88)
4 4 2.00 (-0.62, 4.62) -3.44 (-10.79, 3.91) -1.29(-3.54,0.97) | -12.67 (-24.72,-0.61)
5 (high) Reference Reference Reference Reference
Physical 0-5 ADGs Reference Reference Reference Reference
Cor‘]’::rzi dities |60 ADGS 1.00 (-3.09, 1.09) 1.50 (-7.15, 4.15) 3.43 (1.80, 5.05) 13.17 (5.45, 20.88)
10+ ADGs -1.00 (-4.47, 2.47) -0.50 (-7.81, 6.81) 1.71(-0.55, 3.98) 18.83 (2.81, 34.86)
History of Yes 0.00 (-1.77, 1.77) -2.00 (-7.56, 3.56) 1.43 (-0.25, 3.11) 3.33(-4.58, 11.25)
mental - No Reference Reference Reference Reference
health visits

Bolded values: p<0.05

Table J-5c. Median and 90™ percentile surgery to chemotherapy intervals - quantile regression
multivariable adjusted model. Sensitivity analysis 5: immigrant characteristics with whole

population
Screened Symptomatic

Parameter Group Median 90t percentile Median 90 percentile

Intercept 59.00 (56.46, 61.54) 90.25 (85.22,95.28) |  56.00 (54.66,57.34) | 89.00 (85.45, 92.55)
<40 years -9.00 (-21.49, 3.49) | 11.25 (-104.07, 126.57) -6.00 (-7.85, -4.15) | -8.33 (-12.86, -3.80)
40-49 years -4.00 (-7.74, -0.26) -16.75 (-26.37,-7.13) -2.00 (-3.11, -0.89) -4.00 (-7.44, -0.56)

Ace 50-59 years Reference Reference Reference Reference

g 60-69 years 1.00 (-1.01, 3.01) 4.25 (-0.35, 8.85) 2.00 (0.41, 3.59) 1.00 (-2.25, 4.25)

70-74 years 2.00 (-1.59, 5.59) 0.25 (-6.03, 6.53) 4.00 (0.71, 7.30) 9.67 (2.51, 16.82)
>74 years 8.00 (-2.32, 18.32) 6.25 (-7.20, 19.70) 8.00 (4.61, 11.39) 15.67 (1.15, 30.19)
East Asia & Pacific 2.00 (-6.43, 10.43) -6.25 (-28.59, 16.09) 0.00 (-2.24, 2.24) 3.67 (-4.08, 11.41)
Fastern Europe & -2.00(-11.86,7.86) | 3.50(-30.58,37.58) -1.00(-3.74,1.74) | -5.33(-11.93, 1.26)
Central Asia

Countryof | Latin America & 0.00(-10.09,10.09) |  -4.75 (-65.04, 55.54) 3.00(-1.56,7.56) | 11.00 (-1.59, 23.59)

birth Caribbean
Middle East &
North Africa -7.00 (-14.42,0.42) -5.50 (-62.94, 51.94) 6.00 (1.51, 10.49) -3.33 (-14.14, 7.47)
South Asia 0.00 (-14.84, 14.84) 22.25 (-14.06, 58.56) 1.00 (-3.32, 5.32) 1.00 (-9.55, 11.55)
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Sub-Saharan Africa

-4.00 (-17.93, 9.93)

-10.75 (-243.16,

-5.00 (-10.97, 0.97)

15.00 (-10.27, 40.27)

221.66)
US/New -18.25 (-188.20,
Zealand/Australia -16.00 (-40.91, 8.91) 151.70) -1.00 (-17.77, 15.77) 0.00 (-28.22, 28.22)
Western Europe -6.00 (-16.61, 4.61) -13.00(-195.76, -3.00 (-8.90, 2.90) -7.33(-23.01, 8.35)
169.76)
Canadian Reference Reference Reference Reference
Time since <10 years 2.00(-5.12,9.12) -10.25 (-43.55, 23.05) 1.00 (-1.68, 3.68) 3.00 (-4.34,10.34)
immigration >=10 years Reference Reference Reference Reference
Economic Reference Reference Reference Reference
Immigration | Family 1.00 (-7.09, 9.09) 12.75 (-9.52, 35.02) 1.00 (-1.56, 3.56) 3.33(-3.86, 10.53)
class Refugee 0.00 (-9.42, 9.42) 19.75 (-27.84, 67.34) -1.00 (-4.34, 2.34) 4.00 (-5.07, 13.07)
Other 7.00(-17.89,31.89) | 23.25(-150.48, 196.98) 6.00 (-2.29, 14.29) 19.00 (-21.84, 59.84)
1 (low) 2.00 (-1.25, 5.25) 0.00 (-5.75, 5.75) 1.00 (-0.49, 2.49) 2.67 (-2.01, 7.35)
Income 2 -1.00 (-4.25, 2.25) 1.50 (-4.04, 7.04) 2.00 (0.26, 3.74) 5.33 (1.16, 9.51)
quintile 3 0.00 (-2.82, 2.82) 1.75(-4.23,7.73) 2.00 (0.49, 3.51) 6.00 (1.61, 10.39)
4 1.00 (-1.75, 3.75) 4.00 (-2.01, 10.01) 2.00 (0.78, 3.22) 2.00 (-1.55, 5.55)
5 (high) Reference Reference Reference Reference
Physical 0-5 ADGs Reference Reference Reference Reference
comorbidities 6-9 ADGs 0.00 (-2.26, 2.26) -2.50 (-6.29, 1.29) 0.00 (-1.09, 1.09) 3.00 (-0.07, 6.07)
10+ ADGs -1.00 (-4.29, 2.29) 0.25 (-5.72, 6.22) 1.00 (-1.02, 3.02) 6.33 (1.66, 11.01)
History of Yes 1.00(-1.11, 3.11) 2.25(-2.24,6.74) 1.00 (-0.01, 2.01) 1.00 (-2.05, 4.05)
mental .. No Reference Reference Reference Reference
health visits

Bolded values: p<0.05
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