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AbstrAct
Introduction Senior high-cost users (HCUs) are estimated 
to represent 60% of all HCUs in Ontario, Canada’s most 
populous province. To improve our understanding of 
individual and health system characteristics related to 
senior HCUs, we will examine incident senior HCUs to 
determine their incremental healthcare utilisation and 
costs, characteristics of index hospitalisation episodes, 
mortality and their regional variation across Ontario.
Methods and analysis A retrospective, population-based 
cohort study using administrative healthcare records will 
be used. Incident senior HCUs will be defined as Ontarians 
aged ≥66 years who were in the top 5% of healthcare 
cost users during fiscal year 2013 but not during fiscal 
year 2012. Each HCU will be matched to three non-HCUs 
by age, sex and health planning region. Incremental 
healthcare use and costs will be determined using the 
method of recycled predictions. We will apply multivariable 
logistic regression to determine patient and health service 
factors associated with index hospitalisation and inhospital 
mortality during the incident year. The most common 
causes of admission will be identified and contrasted 
with the most expensive hospitalised conditions. We will 
also calculate the ratio of inpatient costs incurred through 
admissions of ambulatory care sensitive conditions to the 
total inpatient expenditures. The magnitude of variation 
in costs and health service utilisation will be established 
by calculating the extremal quotient, the coefficient of 
variation and the Gini mean difference for estimates 
obtained through multilevel regression analyses.
Ethics and dissemination This study has been 
approved by Hamilton Integrated Research Ethics Board 
(ID#1715-C). The results of the study will be distributed 
through peer-reviewed journals. They also will be 
disseminated at research events in academic settings, 
national and international conferences as well as with 
presentations to provincial health authorities.

IntroductIon
Societies worldwide are facing a demographic 
shift towards a growing proportion of seniors, 
defined as people aged 65 years and older.1 In 
2015, the proportion of seniors in Canada, for 

instance, exceeded the proportion of young 
people (ie, <15 years of age) for the first time 
in history.2 Seniors account for 46% of the 
national public healthcare expenditures in 
Canada.3 This proportion is likely to increase 
due to the continued ageing of the popula-
tion, therefore putting additional pressure 
on the government’s resource allocation 
decisions in the coming years. The high-cost 
users (HCUs) of health services,4 5 commonly 
defined as individuals in the highest 5% of 
total expenditures, are often seniors. Senior 
HCUs are estimated to represent 60% of all 
HCUs in Ontario, Canada’s most populous 
province.4 Consistent with findings from 
other jurisdictions,6 7 a recent Ontario study 
indicated that 5% of senior HCUs consume 
44% of the total measured public healthcare 
expenditures by the seniors in the province.8 

A number of demographic and clinical 
characteristics of the senior HCUs have been 
described internationally and in Canada: high 
level of comorbidities, functional impairment 
and poor social supports at home.8–10 However, 
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Protocol

strengths and limitations of this study

 ► Focusing on incident senior high-cost users (HCUs) 
and comparing them with non-HCUs in a longitudinal 
study allows for scrutiny of the factors that are 
associated with the transition from non-HCU to HCU 
and for identification of opportunities of proactive 
preventive management approaches.

 ► The comparative nature of the study with a matched 
cohort design reduces bias due to confounding.

 ► This study is subject to the limitations inherent 
in observational design and the use of health 
administrative databases.

 ► The study is limited by the period of observation 
of 1 year before and 1 year after becoming HCU for 
most of the variables.
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many individual and health system characteristics related 
to senior HCUs are still poorly understood, particularly in 
the context of their subpopulations. As such, many disease 
management programmes as well as research efforts focus 
on persistent HCUs, that is, those who retain their HCU 
status in subsequent years.8 11 12 This practice ignores the fact 
that ‘new’, or incident, HCUs have historically accounted 
for more than 50% of all the cases annually, including those 
among senior patients.8 13 Incident senior HCUs may have 
different characteristics than prevalent HCUs, and more 
focus on incident HCUs will allow for scrutiny of the factors 
that influence the transition from non-HCU to HCU.

Filling gaps in our understanding of this HCU subgroup 
is especially important at a time when policy makers inter-
nationally are targeting interventions for senior HCUs 
such as complex case management and care coordination 
models.8 12 14 15 To inform policy making in identification 
of opportunities to prevent transition to the HCU status 
or to improve existing programmes, a closer inquiry is 
required into the incident senior HCUs in terms of their 
incremental healthcare utilisation and costs, characteristics 
of their hospitalisation episodes, including the economic 
impact of individual conditions, and regional variation in 
main outcomes.

Incremental costs among incident Hcus
The magnitude of incremental healthcare utilisation and 
costs attributable to becoming a HCU is unknown. HCU 
research in Canada and elsewhere has been conducted 
predominantly on prevalent HCU cohorts using cross-sec-
tional designs.4 7 8 16–18 These studies provide valuable infor-
mation on comparisons, for example, of the 1 year costs of 
HCUs compared with non-HCUs. However, these methods 
do not explore the change in outcomes associated with 
becoming a new HCU beyond secular trends in outcomes 
over time, thus missing the contribution of HCU status. 
In addition, no study to our knowledge has compared the 
characteristics, costs and outcomes of incident HCUs to a 
matched cohort of non-HCUs, which would provide a more 
detailed assessment of the distinguishing features of HCU 
status. Finally, HCU-related research with a system-wide 
approach is still limited4 8 as studies have largely focused 
on acute care (eg, hospitalisations, emergency care and 
physicians) and have left out other important care catego-
ries such as long-term care, rehabilitation and medications. 
Recently, a population-based study conducted in Ontario, 
Canada, took a 1 year look at the cost distribution across 
a wider range of health sectors among HCUs, including 
seniors.8 Although it was applied to prevalent HCUs and 
was not intended to provide a detailed characterisation of 
the study population and a comparison with non-HCUs, 
we will be building on their work by using the same cost 
algorithm.

Analysis of hospitalisation episodes among senior incident 
Hcus compared with non-Hcus
The majority (>90% in some studies) of senior HCUs have 
at least one hospital admission in the year they reach HCU 

status.13 Considering that hospitalisation costs among 
HCUs may account for almost two-thirds of direct medical 
costs,4 it is important to better understand the characteris-
tics associated with hospitalisations among incident HCUs. 
To date, much of the literature on risk factors and inter-
ventions to prevent hospitalisation has focused on hospital 
readmissions.19–22 However, as opposed to younger adults 
in whom hospitalisations often occur due to a sudden event 
(eg, trauma) that often resolves without serious permanent 
cost or care implications,23 readmissions in senior patients, 
especially HCUs, may signal a deterioration in health status 
and mark a point where management interventions are less 
likely to be effective in preventing recurrent hospitalisa-
tions.12 Therefore, focusing on the index hospitalisations 
associated with becoming an incident senior HCU (ie, the 
first admission in the fiscal year when the patient reaches 
the HCU status) with the goal to reduce or divert them may 
be a more appropriate target for policy development. Since 
this subject has received little attention,24 more informa-
tion is needed on the index hospitalisation, including the 
patient demographic and clinical attributes (eg, whether 
the patient is admitted for a newly diagnosed condition or 
a condition that he or she has received care in preceding 
years), outpatient care that was provided prior to the admis-
sion (eg, type of home care visits) and the environment 
within which the care is received (eg, primary care model).

Determining the most expensive conditions by inpatient 
costs and identifying patient attributes associated with them 
is also of great interest to health planners and administra-
tors as a potential target for cost containment strategies. In 
this respect, the contribution of ambulatory care sensitive 
conditions (ACSC) to HCU requires clarification. ACSC-re-
lated hospital admissions, that is, those that are theorised 
to be reducible with high-quality primary care,25 26 have 
been long used as an indicator of access to primary care 
at the population level.27–29 In Canada, several chronic 
ACSCs are on a national list of indicators of health system 
performance reported by health authorities.30 However, 
the economic impact of ACSC admissions among HCUs is 
unclear. A recent US study revealed that no more than 10% 
of hospitalisation costs among the top decile of Medicare 
HCUs were ACSC related.31 The authors commented that if 
the financial impact of ACSC is low and resource consump-
tion is a target for intervention, it may be worthwhile to shift 
prevention efforts to other conditions that are financially 
more burdensome. The only Canadian study of this issue 
reported that 6% of hospital encounters among HCUs were 
considered ambulatory sensitive. This study however was 
different from the US study in that it defined the top 5th 
percentile as HCUs (versus 10th), investigated a broader 
population (children and adults up to 75 years of age) 
admitted to a single tertiary hospital in Ottawa, Ontario, 
and estimated the ACSC costs focusing on a shorter list 
of chronic conditions.32 As such, we do not know if these 
results are generalisable to all hospitalisations in Ontario 
and to the senior HCUs. None of these studies have focused 
on incident HCUs in which the economic impact from 
ACSCs may be different compared with persistent HCUs or 
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on the relative contribution of ACSCs on the index hospi-
talisations during the incident year.

regional variation in health services use, costs and mortality 
among incident senior Hcus
Finally, studying regional variation is needed to understand 
equality in service provision and identify areas for interven-
tions. Evidence on geographic variation in healthcare utili-
sation, costs and mortality among senior HCUs is scarce.4 33 
In Canada’s general population, variation in health service 
use (eg, hospital admission rates, surgical procedures or 
consumption of medications), both at provincial level 
and when compared with other countries, can be substan-
tial.34–37 37 This observation however may be misleading as 
assessments of variation are commonly adjusted for age 
and sex only36–39 despite numerous reports revealing the 
impact of sociodemographic or healthcare supply factors 
on this variation.35 40–42 However, healthcare spending may 
show a lower level of variability. For example, a recent study 
conducted in British Columbia, Canada, reported a coeffi-
cient of variation (CV) for total healthcare spending of 8.6 
(4.9 on adjustment).40 This is lower compared with the US 
and the UK that reported CVs of approximately 12 and 10, 
respectively.43 It is unclear how all these findings relate to 
senior HCUs in the context of Ontario. Also, assessment of 
regional variation in individual cost categories has not been 
reported.

Furthermore, geographical units should reflect actual 
patterns of services use. In Ontario, delivery of care is 
organised by health planning regions. These regions were 
originally established to reflect local patterns of clinical 
decision making and use of services. However, inter-re-
gion migration to receive health services is common. The 
proportion of expenses incurred for acute care provided 
in health facilities outside the region of residence ranged 
from 3% to 49% depending on the region.33 The impact of 
such migration on regional variation in healthcare use and 
spending among HCUs has received little attention in the 
literature, although potential budget planning implications 
for health planning regions can be sizeable due to the high 
costs associated with HCUs.

Here, we propose to answer three inter-related research 
questions:
1. What is the 1-year incremental healthcare utilisation 

and direct financial impact on public payers of be-
coming an incident HCU among seniors in Ontario? 
Hypothesis: the greatest incremental value in utilisa-
tion and expenditures will be attributable to hospital-
isation episodes followed by physician costs.

2. What are the characteristics of hospital admissions and 
associated costs in senior incident HCUs compared 
with non-HCUs in Ontario? Hypotheses: (A) causes 
of hospitalisation as well as individual and care fac-
tors associated with an index hospitalisation for senior 
HCUs differ from those of non-HCUs; and (B) the 
contribution of ACSCs will be high (proportion >10% 
of the total hospitalisation costs) in senior HCUs and 
significantly higher than among non-HCUs.

3. What is the extent of regional (health planning lev-
el) variation in healthcare utilisation, costs and mor-
tality among senior incident HCUs compared with 
non-HCUs in Ontario? Hypothesis: regional variation 
in utilisation, sector-specific costs and mortality mea-
sured by CV will be significantly higher in the HCU 
cohort than non-HCUs.

MEtHods And AnAlysIs
study design
The proposed study is a retrospective population-based 
matched cohort study using linked administrative health 
data. Registration number is NCT02815930 ( clinicaltrials. 
gov).

setting
Ontario is the most populous province in Canada, with 
almost 14 million residents, representing about 40% of 
the Canadian population.44 It is divided into 14 Local 
Health Integration Networks (LHIN) that are responsible 
for local healthcare planning and delivery.45 The Ontario 
Ministry of Health and Long-Term Care (MOHLTC), 
using general taxation revenues (80% provincial and 20% 
federal transfer), pays for approximately 70% of health-
care provided in the province. This includes 90%–100% 
funding of hospital care, physician costs, public health and 
prescription drugs for seniors,3 while contributions to other 
services (eg, long-term care facilities) are less.

study cohorts
The study population is senior HCUs with annual total 
healthcare expenditures within the top 5% threshold of 
all Ontarians in the fiscal year of 2013 (ie, incident year), 
who were not in the top 5% in the preceding year. Total 
healthcare expenditures will be calculated using the Insti-
tute of Clinical Evaluative Sciences (ICES) person-level 
health utilisation costing algorithms.46 ICES is an inde-
pendent, non-profit research corporation funded by the 
MOHLTC  (www. ices. on. ca).

To reduce bias due to confounding, the incident HCU 
cohort will be matched with non-HCU in a ratio of 1:3 
according to age at cohort entry (±1 month), sex and LHIN 
of patient residence. Health services utilisation and costs 
will be captured from 1 April 2013 to 31 March 2014.

data set
The patient level dataset will be created using 15 health 
administrative databases housed at ICES. These databases 
contain publicly funded administrative health service 
records for the Ontario population eligible for health 
coverage. These databases are linked using encrypted 
patient-specific identifiers. Online supplementary appendix 
1 presents a description of databases that will be used to 
create the dataset.

Variables
The dataset will include a number of variables related to 
patient sociodemographic characteristics, healthcare use 
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and patient outcomes that are briefly described below (see 
online supplementary appendix 2 for more detail on key 
variables).

Patient characteristics include age, sex, geographic location, 
income (in quintiles), immigration status and comorbidity. 
Geographical location of residence (urban/suburban/
rural) is based on the Rural Index of Ontario (RIO) and 
LHIN.47 Multimorbidity is captured by means of John 
Hopkins Expanded Diagnosis Clusters (EDCs). EDCs are 
derived from Johns Hopkins Adjusted Clinical Groups 
(www. hopkinsacg. org),48 which are used to organise the 
codes of the International Statistical Classification of 
Diseases and Related Health Problems, the 10th revision, 
Canadian version (ICD10-CA)49 into 282 clinically similar 
clusters. EDCs will be based on 3 years of hospitalisation 
and ambulatory data prior to index date.

Care characteristics include the primary care provider 
payment model. The providers are categorised by several 
main primary care patient enrolment models: fee for service 
(FFS), enhanced FFS, Family Health Team (FHT), capi-
tation and none. Under enhanced FFS model, provider’s 
compensation is based on FFS billing with enhanced FFS 
components and incentives for the provision of services for 
specific patient needs. FHT models consists of two options: 
the primarily capitation-based Family Health Network 
(FHN) and the capitation or salaried-based Family Health 
Organization (FHO). If the patient is affiliated with either 
FHN or FHO but not matched to FHT, then the patient 
is placed with the capitation category. The none category 
refers to patients for whom no primary care provider 
was identified (ie, they were not enrolled with a provider 
through a patient enrolment programme, and they were 
not virtually rostered based on claims because they did not 
have any billing claims with primary care fee codes).

Resource utilisation variables include the number of hospi-
talisations, emergency department (ED) visits, physician 
encounters, publicly funded home care visits and long-term 
care. Home care visits are categorised by type of services 
provided such as nursing, personal support or allied health. 
For each hospitalisation, the following information is 
derived: admission type (urgent or elective), length of stay, 
the type of institution the patient has been transferred from, 
alternate level of care (ALC) status, discharge destination, 
date of death while in hospital, whether the hospitalisation 
happened within the LHIN of residence and hospitalisa-
tion costs. All healthcare expenditures are derived using 
the ICES costing algorithm for each cost category.

study primary outcomes
1. One-year incremental healthcare utilisation (rate per 

10 000 of study population for hospital admissions, 
ED, physician and home care visits) and costs (mean) 
attributable to becoming an HCU at the provincial 
level (research question 1).

2. Determination of patient and care factors associated 
with (A) index hospitalisation (OR) and (B) its in-
hospital mortality (OR) among HCUs and non-HCUs 
during the incident year (research question 2).

3. Proportion (%) of ACSC-related hospitalisation costs 
to annual total inpatient costs during the incident 
year at the provincial level for the HCU and non-HCU 
cohorts (research question 2).

4. Patterns of variation in healthcare utilisation, mortal-
ity and costs across LHINs in HCUs compared with 
non-HCUs during the incident year (research ques-
tion 3).

AnAlysIs plAn
The two matched cohorts (HCUs and non-HCUs) will be 
described using descriptive statistics. In addition to stan-
dardised differences50 to compare the baseline character-
istics of the two cohorts, regression methods will be used 
to adjust for important residual differences between the 
cohorts that remain after matching. Each subsection below 
presents more detail on handling confounding. Data 
preparation before running regression analyses will include 
identifying colinearity between covariates. Goodness-of-fit 
statistics will be used to evaluate models and guide model 
selection. A level of α <0.05 will be applied to indicate statis-
tical significance.

Regression models for cost and count data including 
two-part models to deal with the potential over-representa-
tion of zeros in the data will be used to analyse the data. For 
example, we expect that many members in the non-HCU 
cohort may have no encounters with the health system 
(ie, no hospital admission, physician visits or visits to ED). 
Ignoring the fact that the data are not normally distributed 
or using only the portion of the data with the values greater 
than zero can lead to biased estimates.51 The following 
provides more information on the analysis plan for each of 
the three research questions.

research question 1
To estimate the incremental healthcare utilisation and 
costs attributable to becoming an HCU, longitudinal data 
analysis will be employed.52 The HCU dataset containing 
repeated measures on the same subject (ie, 1 year prevalues 
and postvalues) is an example of longitudinal data. Incre-
mental values of the outcome variables (ie, costs, physician 
encounters and so on) represent the difference between the 
two cohorts over time. An estimate of incremental values will 
be generated using the method of recycled predictions.53–56 
First, coefficients are obtained from a model regressing the 
postvalues of an outcome on the HCU status, prevalues of 
the outcome and other covariates as needed. Then, using 
the calculated coefficients, predicted outcome values are 
estimated assuming everyone is an HCU and re-estimated 
assuming every subject is a non-HCU. The difference 
between the two averaged predictions yields the incremental 
value. CIs of the incremental values will be obtained with the 
percentile method (ie, creating a bootstrap distribution and 
assigning the 95% lower bound CI to the 2.5th percentile 
and the 95% upper bound CI to the 97.5th percentile).56 
The method will be applied to analyse incremental changes 
in each type of costs and healthcare utilisation.
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This approach will allow us to account for correlation 
between the prevalues and postvalues, to adjust for residual 
confounding by including demographic (ie, income) and 
health status (ie, comorbidities) variables in the model and, 
when needed, to properly manage excessive zero values by 
developing two-part models. Alternative models may also 
be explored to accommodate the data specifics (eg, mixed 
models with random effects).

research question 2
To describe and compare characteristics of the index hospi-
talisation among senior HCUs versus non-HCUs during 
the incident year (fiscal year 2013), we will define an index 
hospitalisation as the first hospitalisation in the incident 
year among subjects without admissions of any type in the 
preceding year (fiscal year 2012). We will provide descrip-
tive statistics on hospitalisations by the type of admission 
(frequency of urgent vs elective), by the total length of 
stay (mean), including the ALC status and the number of 
ALC days (mean), by discharge destination (frequency) 
and inhospital mortality. Using major ICD10-CA diagnosis 
codes responsible for resource use (abbreviated as MRDX), 
we will identify the most common clinical causes of admis-
sions and contrast the list with a list of most expensive hospi-
talised conditions for both cohorts to distinguish common 
diagnoses from diagnoses that drive inpatient spending. To 
determine patient and care factors associated with index 
hospitalisation and its inhospital mortality (dependent 
variables) during the incident year, we will develop predic-
tive models using multivariable logistic regression based 
on a list of predetermined demographic, clinical and care 
factors (online supplementary appendix 3).

To investigate the proportion of ACSC-associated hospi-
talisation costs, we will identify patients admitted for ACSCs 
and calculate for the HCU and the non-HCU cohorts the 
ratio of inpatient costs incurred through ACSC admissions 
to the total inpatient expenditures. Our ACSC list will be 
based on the list originally developed by the Agency for 
Healthcare Research and Quality (AHRQ).29 Chronic 
conditions on the list (eg, hypertension, diabetes and 
so on) will be identified using the Canadian Institute of 
Health Information (CIHI) ACSC algorithm,27 which is 
based on the AHRQ original list adapted to Canada. The 
algorithm for three other conditions considered acute (eg, 
bacterial pneumonia, dehydration and urinary tract infec-
tions) and not included in the CIHI algorithm of chronic 
conditions will be derived by directly converting the original 
ICD-10-CM codes of the AHRQ original list into ICD-10-CA. 
Online supplementary appendix 4 provides more detail on 
the algorithms.

Consistent with the approach to ACSC identification 
that was previously used by researchers,27 32 57 ACSC-related 
hospitalisations can be identified using the most respon-
sible diagnosis at discharge. However, using the most 
responsible diagnosis that accounts for the largest portion 
of consumed resources during the hospitalisation may not 
be able to accurately capture all ACSC-associated admis-
sion costs. Applying an ACSC definition to preadmission 

diagnoses that also add to the use of resources57 would 
help clarify the economic impact of ACSCs among incident 
senior HCUs. Therefore, ACSC diagnosis codes will be 
included when they are accompanied by diagnosis types of 
either ‘M’ (MRDX) or ‘1’ (preadmission diagnosis) without 
an accompanying ‘2’ (postadmission diagnosis).57 Of note, 
no studies have compared these two approaches before to 
identify ACSC related costs. The ACSC definition will be 
applied to patients in the incident year. Transfers will be 
excluded from the definition of hospitalisation episode.

Sensitivity analysis will be conducted to assess the impact 
of several factors on hospitalisation costs. Analysis will be 
repeated for three age subgroups: those age 66–74 years, 
75–84 years and 85 years and older. As sepsis cases (report-
edly, one of the costliest among hospitalised conditions) 
may go under-reported when using MRDX codes alone,58 
the case-finding algorithm to capture these cases will 
include preadmission and postadmission codes that are not 
MRDX. We will also apply the ACSC algorithm excluding 
non-emergent hospitalisations and readmissions. The 
ACSC-related costs will be compared with non-ACSC inpa-
tient costs in both cohorts.

research question 3
To assess regional differences among senior HCUs 
compared with non-HCUs, we will focus on the incident 
year and use several approaches. First, we will make a 
cross-sectional comparison of patients’ clinical, demo-
graphic and care characteristics for each LHIN contrasting 
the two cohorts. Within each LIHN, urban, sub-urban and 
rural residence characteristics by RIO will be taken into 
account. Crude HCU rate per LHIN seniors will be derived 
to identify areas of high and low HCU incidence.

Second, we will estimate regional variation in total health-
care spending and health services utilisation and contrast 
these values between the two cohorts.59 Regression models 
with LHIN-level fixed effects will be developed using the 
following as dependent variables: total and sector health-
care expenditures, count data (ie, hospital admission, emer-
gency visits, physician encounters and home care visits) and 
mortality. The crude values will be then adjusted to remove 
the influence of comorbidity, demographic and care factors 
or RIO status.

The magnitude of variation will be quantified using the 
extremal quotient (EQ), the CV and the Gini mean differ-
ence (GMD). The EQ is the ratio of the highest LHIN 
parameter to the lowest. The CV is the ratio of the SD to the 
mean among the LHINs: the higher the CV, the greater the 
dispersion. Both are widely used nationally and internation-
ally.37 38 The GMD has been commonly used in economics 
and social sciences to measure inequality and variability and 
is gaining popularity in health sciences.60 It calculates the 
extent to which the distribution of a parameter (eg, total 
costs) among individuals across LHINs deviates from an 
exactly equal distribution.

Third, we will describe inter-LHIN migration patterns to 
receive acute hospital care and assess its impact on regional 
variation in total health spending for both cohorts. We 
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will rerun the total healthcare spending regression model 
described above with the proportion of residents of a LHIN 
admitted outside the LHIN taken out of the analysis. The 
EQ, the CV and the GMD will be used to compare the 
models and the cohorts.

significance and policy implications of study results
This study will generate new knowledge that will assist 
Canadian healthcare administrators, clinicians, citizens 
and patients to guide health policy and programme devel-
opment around senior HCUs. The analysis of incremental 
healthcare utilisation and costs will provide a description 
of the true utilisation and economic impact associated with 
the incident HCU status. By separating index hospitalisa-
tions, the analysis of hospitalisation patterns in the incident 
cohort of senior HCUs compared with matched non-HCUs 
will help identify potential interventions to prevent or divert 
hospitalisation episodes for high-risk groups. Exploring 
the contribution of disease-specific hospitalisation costs 
towards the total inpatient spending will help determine 
the potential value expanding care models that target 
ACSCs and identify opportunities of fund reallocation to 
hospitalisations types that are more contributory and more 
amenable to change. Furthermore, by defining regional 
variation in healthcare services and spending among senior 
HCUs, we will inform the value of potential benchmarking 
and regional practice comparisons in HCU management. 
Finally, since other jurisdictions in developed countries 
have comparable health systems and are faced with similar 
HCU challenges, our methods and findings may inform 
local considerations for HCU prevention and management.

Exploratory analysis
Explanatory analyses may be conducted to explore study-spe-
cific populations, cost thresholds to determine HCU status 
(1% vs 5%) or any other relevant factors. ICES-derived 
cohorts will be used to facilitate the analysis. These cohorts 
were created by identifying patients with specific diseases 
(eg, chronic obstructive pulmonary disease, congestive 
heart failure and diabetes) using validated case-finding 
algorithms.61 62

Ethics and dissemination
The results of the study will be distributed widely through 
peer-reviewed journals. They also will be disseminated at 
research events in academic settings, national and inter-
national conferences as well as with presentations to the 
MOHLTC and LHIN administration.
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