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Abstract

Objectives To determine demographic, socioeconomic, and clinical factors associated with being high-cost users (HCUs)
in adult patients (> 18 years) who received acute care in Canada.

Research design We conducted a retrospective study among adults who had at least one encounter with acute care facilities
each year from 2011 to 2014 using national linked data sets. We defined HCUs as patients on the top 10% of the highest
acute care cost users in the province, where the care was provided. Risk factors associated with being HCUs were identified
using multilevel logistic regression. Provincial variations of identified risk factors were examined using logistic regression.
Sensitivity analyses were also performed to investigate the influences of using different metrics and different thresholds to
define high system users, missing data, and the inclusion of interaction terms on the study results.

Results Between 2011 and 2014, a total of 3,891,410 patients with 6,017,430 hospitalizations were included. Patients who
were male [odds ratio (OR), 1.60; 95% confidence interval (CI) 1.59-1.61], with low incomes [OR 1.42; 95% CI 1.41-1.43),
with higher comorbidity score (OR 1.41; 95% CI 1.40-1.41] and older [OR 1.18; 95% CI 1.17-1.18] were more likely to be
acute care HCUs. Significant interactions existed between comorbidity score and age/sex/income status. Across provinces,
the associations between socioeconomic factors and being HCUs has the largest variation. When using various high system
users (HSUs) definitions, the impacts of living in rural area and being visible minority on the odds of being HSUs differ.
Conclusions A few demographic, socioeconomic, and clinical factors was associated with high acute care expenditures.
The associations between included risk factors and being acute care HCUSs vary across provinces and different definitions
of high system users (HSUs).
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Introduction

Research showed that more than half of healthcare costs were
spent on 5% of patients in developed countries or regions [1].
As for Canada, similar findings have been reported with 61%
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of hospital and community care expenditures in Ontario and
30% of physician services in British Columbia consumed by
5% of patients [2, 3]. These high system users (HSUs) are
commonly defined using metrics, such as cumulative costs,
the length of stay, the frequency of hospitalizations and the
frequency of emergency department (ED) visits [4]. A recent
study demonstrated that compared to non-high users, HSUs
had substantially more hospital admissions (69.2 vs. 5.4%) and
higher mortality (13.0 vs. 1.7%) [2]. In addition, increased use
of ED services was associated with higher mortality among
patients with mental disorders [5]. This contrast between
higher healthcare resource inputs and poorer health gains in
HSUs highlights the importance of understanding the utiliza-
tion of healthcare resources by HSUS, a critical step to improv-
ing healthcare systems' efficiency and sustainability [3, 6].
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Acute care includes health care services for individuals or
populations who depend on time-sensitive and rapid inter-
ventions [7]. It involves a range of services including trauma
care, acute care surgery, and inpatient care [7]. Studies have
shown that acute care accounts for the largest share of health
care expenditures (26.6%) in Canada in 2019 [8]. Acute care is
also the largest source and driver of spending among high cost
users (HCUs), who are HSUs defined using cumulative costs
[8, 9]. Wodchis et al. found that acute care costs accounted for
more than 30% of all healthcare expenditures among patients
in the top decile of costs in Ontario, Canada [10]. In contrast,
physician service, continuing care and other healthcare facili-
ties (e.g., rehabilitation) each accounted for less than 20% of
healthcare expenditures [10]. Furthermore, another study in
Ontario, Canada showed that the total costs of HCUs in acute
care were 6.5 times higher than that of HCUs in continuing
care facilities and 11.5 times higher than that of rehabilita-
tion services [3]. Therefore, HCUs in acute care have been the
focus of most research and interventions. Previous research in
Canada has identified a range of contributors to high acute care
costs, including older age, socioeconomic disadvantages (e.g.,
personal or family low-income status) and medical complex-
ity (e.g., a higher level of comorbidities) [1, 10-14]. However,
few studies have adopted a national perspective and addressed
the provincial variations in characteristics of acute care HCUs.
Given the decentralized management of health care delivery
in Canada and the variations in population demographic char-
acteristics and patients' access and experience of health care
services in different provinces, HCU characteristics might vary
across provinces in Canada [ 15—18]. Furthermore, most studies
were conducted based on health care administrative databases
or health surveys, which limited their capacity to address indi-
vidual socioeconomic characteristics that could be heterogene-
ous among clinically similar patients and amenable to interven-
tions [10—14]. Thus, there is a lack of evidence on risk factors,
especially socioeconomic factors, associated with being HCUs
of acute care at the national level. It is unknown how these fac-
tors may vary across provinces. This study aimed to identify
socioeconomic, demographic, and clinical factors associated
with being HCUs of acute care in adult patients (> 18 years) in
Canada and to examine how they vary across provinces.

Methods
Data sources and study population

We conducted a retrospective cohort study using the HSUs
linked to T1 Family File-Census of the Population Long-
Form—National Household Survey (HSUS-T1FF-CEN-
SUS—-NHS, from now on referred to as “the linked data
set”) [19]. The protocol for this study was published
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elsewhere with more details on the data sources and study
population [20].

In the linked data set, the database HSUS provided the
encrypted patient identification numbers and patients’
status of being HSUs or non-HSUs. It consisted of eight
subset cohorts to reflect the definitions of HSUs regard-
ing acute care cost, the total length of stay, the number of
hospitalizations and the number of ED visits each year in
adults (> 18 years) and children [21]. Our study focused
on the adult acute care cost cohort, in which HCUs are
defined as the top 10% of each province’s highest acute
care cost adult users (> 18 years) each year from the fis-
cal year 2011/2012 to 2014/2015 [21]. Non-HCUs were
patients randomly selected from the remaining 90% of
adult patients in the same province each year with a sam-
ple ratio of 4:1. No matching between the HCU group and
the non-HCU group was performed in the linked data set.
The T1 Family File (T1FF) database, the 2006 Census of
Population Long-Form (2006 Census 2B) and the 2011
National Household Survey (2011 NHS) complemented
each other and provided socio-demographic and socio-
economic information about the included population. The
linked data set also included the Discharge Abstract Data-
base (DAD), which provided demographic, administrative,
and clinical data on all discharges from acute inpatient
facilities [22]. Using encrypted patient identity numbers
in the HSUS, we merged databases at the individual level
for our analysis (Supplemental file, Figure S1) [21].

Selected variables

Our primary outcome was whether a patient was an HCU
or non-HCU of acute care. HCUs were patients within the
top 10% of his/her province’s highest cumulative acute
care cost in a specific fiscal year. Non-HCUs were patients
randomly selected from the remaining 90% of that year’s
adult acute care cohort. We selected a few demographic,
socioeconomic and clinical factors as independent vari-
ables. We provided detailed descriptions and rationales
of the selected variables in our protocol [20]. We made
some changes to the variables included in the analysis. The
income adequacy decile was excluded from the analysis
due to its high proportion of missing values (29.5%). The
admission category was excluded because of the potential
endogeneity issue which occurs when the outcome vari-
able could be the cause of a predictor variable [23]. Inter-
action terms were included based on consultation with
experts in health economics and findings from a previous
study which showed that the association between comor-
bidity level and healthcare costs was significantly modified
by age, sex, and income level [24].
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Data analysis

We used the data at patients’ first admissions in our analysis.
We described the characteristics of HCUs and non-HCUs
at the individual level using frequencies (percentages),
means (standard deviations (SDs)) or medians (interquar-
tile ranges (IQRs)) as appropriate. The number of hospi-
talizations within a year among HCUs and non-HCUs was
also compared. To protect the confidentiality of respondents’
personal information in the database, the individual-level
census weights and subsequent rounding on the base of five
were used to generate the descriptive statistics. In the pri-
mary analysis, we used the multilevel logistic regression
with the province as a random effect to identify factors asso-
ciated with the high acute care cost. Interactions between
comorbidity score and age/sex/income status were explored.
Provincial variations of risk factors associated with being
acute care HCUs were examined using logistic regression
models. The cutoff value of 10% was used to define HSUs
across all cohorts. To assess the robustness of findings, sen-
sitivity analyses were performed to (1) compare the results
when missing data were handled using the complete case
analysis vs. multiple imputations by the fully conditional
specification algorithm [25]; (2) examine the variations of
risk factors across alternative definitions for HSUs when
HSUs are defined through different metrics (the length of
stay, frequency of hospitalizations and frequency of emer-
gency department visits) and HCUs are defined using dif-
ferent thresholds (5% and 1%); and 3) explore the impact of
the inclusion of interaction terms on the coefficients of other
variables. Since we did not have access to the raw costs data,
we used the research intensity weights (RIWs) as a proxy to
explore the impact of using the thresholds of 5% and 1% to
define HCUs. RIWs are relative weights assigned to patients
measuring the costs of an individual with certain clinical and
demographic characteristics relative to the average typical
inpatient case [26]. Only typical patients who have normal
length of stay, relatively homogeneous resource use and no
transfer were assigned RIWs and included in the analysis
[27]. The unadjusted odds ratio (OR) and 95% confidence
interval were estimated. The significance level of 0.05 was
used for all statistical tests. All the data analyses were per-
formed using R statistical software, version 4.0.1 [28]. This
study was approved by the Social Sciences and Humanities
Research Council (SSHRC) and granted a waiver of patient
consent.

Results
Between April 1, 2011, and March 31, 2014, a total of

3,891,410 patients with 6,017,430 hospitalizations were
included in our analysis. The percentage of patients with

missing values was 2.13%. Table 1 presents the characteris-
tics of included patients at the individual level. The HCUs
and non-HCUs were similar with respect to their residen-
tial areas. However, the HCUs tended to be male, older,
had lower work activity in the previous year, less educated
and had more comorbidities. Similar results can be seen
when summarizing patients’ clinical characteristics at the
encounter level (Supplemental file, Table S1). In addition,
the HCUs tended to have multiple admissions within a year
(Table 2).

Table 3 presents the results of primary analysis. Com-
pared to patients who are female, males (OR 1.60; 95%
CI 1.59-1.61) were more likely to be HCUs. Compared to
patients with higher income, low-income patients (OR 1.42;
95% CI 1.41-1.43) were more likely to be HCUs. Patients
with higher comorbidity score (OR 1.41;95% CI 1.40-1.41)
and older age (OR 1.18;95% CI 1.17-1.18) had higher odds
of being HCUs. Compared to patients who did not work
in the previous year, patients who worked had lower odds
of being HCUs, especially for those with health occupa-
tions (OR 0.60; 95% CI 0.58-0.62). There were significant
interactions between the Elixhauser comorbidity score and
age/sex/income status. Figure 1 and Table S2 present the
variation of risk factors in different provinces. The associa-
tion between the underlying risk factors and the outcome
varied substantially between provinces (Fig. 1). Among all
the included factors, the association between socioeconomic
factors and being HCUs has the largest variation across
provinces, especially factors, such as immigrant status, vis-
ible minority, and some types of occupations.

Table 4 presents the sensitivity analysis results. When
using the frequency of hospitalizations and frequency of ED
visits to define HSUs and the thresholds of 5% and 1% to
define HCUs, the associations between living in rural area
and being visible minority and the status of being HSUs
of acute care were distinct from the primary analysis. The
impact of interaction terms was minimal on coefficients of
variables except the comorbidity score. The impact of miss-
ing data on the analysis results was minimal.

Discussion

In the context of rising health care expenditures and limited
resources, managing HSUs plays a critical role in improving
the value and sustainability of health care [29]. In this pop-
ulation-based retrospective study, we used national linked
data sets to identify demographic, socioeconomic, and clini-
cal factors associated with high use of health care resources,
with an exploration of provincial variations of these factors.

Our study has several important findings. Overall, a few
risk factors including older age, being male, being low-
income and being medically complex were identified to be
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Table 1 Characteristics of HCUs of acute care, 2011/2012-2014/2015, HSUS-T1FF—-CENSUS-NHS

Characteristic All (n=3,891,410) HCUs (n=795,125) Non-HCUs Stand-
(n=3,096,285) ardized

differences®

Age (years), mean (SD)
Male, %
Rural area, %
Married or common-law, %
Province, %
NL
PE
NS
NB
ON
MB
SK
AB
BC
Northern Canada
Non-Canadian born, %
Visible minority, %
Work activity, %
Did not work
Work part-time
Work full-time
Occupation category, %
Did not work
Management occupations
Business, finance and administration occupations
Natural and applied sciences and related occupations
Health occupations

Occupations in education, law and social, community and govern-
ment services

Occupations in art, culture, recreation and sport
Sales and service occupations
Trades, transport and equipment operators and related occupations
Natural resources, agriculture and related production occupations
Occupations in manufacturing and utilities
Low income (after tax), %
With a certificate, diploma, or degree, %
Elixhauser comorbidity index, %
Congestive heart failure
Cardiac arrhythmias
Valvular disease
Pulmonary circulation disorders
Peripheral vascular disorders
Hypertension, uncomplicated
Hypertension, complicated
Paralysis
Other neurological disorders
Chronic pulmonary disease
Diabetes, uncomplicated

59.01 (20.60)
40.65
20.25
37.96

2.28
0.64
3.90
3.44
47.47
4.81
5.20
14.89
17.23
0.14
25.24
82.91

50.28
12.21
37.51

48.40
4.74
10.01
2.44
3.88
5.22

1.42
12.89
6.69
2.26
2.05
12.77
72.41

1.94
2.14
0.68
0.41
0.80
0.22
0.03
0.02
0.75
2.79
0.32

69.87 (15.76)
52.50
20.10
32.31

2.20
0.63
3.96
3.71
47.16
4.83
5.42
14.58
17.39
0.13
26.54
86.51

69.47
7.60
22.93

68.18
3.24
5.40
1.58
1.44
227

0.76
7.25
6.15
2.19
1.54
13.45
64.32

3.92
2.14
2.33
0.41
1.74
0.12
0.06
0.05
1.12
3.84
0.29

56.22 (20.77)
37.61
20.29
39.41

2.31
0.65
3.88
3.37
47.54
4.80
5.14
14.97
17.19
0.14
2491
81.98

45.35
13.40
41.26

43.32
5.13
11.19
2.66
4.51
5.98

1.58
14.34
6.83
2.28
2.18
12.59
74.49

1.43
2.14
0.25
0.41
0.56
0.25
0.02
0.02
0.66
2.52
0.33

0.74
0.30
—0.005
-0.15

—-0.01
—0.003
0.004
0.02
-0.01
0.001
0.01
-0.01
0.01
—0.004
0.04
—0.12

0.50
- 0.19
- 040

0.52

-0.09
-0.21
—-0.08
-0.18
-0.19

- 0.08
-0.23
—-0.03
-0.01
—0.05
0.03

-0.22

0.15
0.0002
0.18
0.0003
0.11
- 0.03
0.02
0.01
0.05
0.08
-0.01
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Table 1 (continued)

Characteristic All (n=3,891,410) HCUs (n=795,125) Non-HCUs Stand-
(n=3,096,285) ardized

differences®

Diabetes, complicated

Hypothyroidism

Renal failure

Liver disease

Peptic ulcer disease, excluding bleeding
AIDS/HIV

Lymphoma

Metastatic cancer

Solid tumour without metastasis
Rheumatoid arthritis/collagen vascular diseases
Coagulopathy

Obesity

Weight loss

Fluid and electrolyte disorders

Blood loss anaemia

Deficiency anaemia

Alcohol abuse

Drug abuse

Psychoses

Depression

Elixhauser comorbidity score, median (IQR)

0.93
0.01
0.15
0.43
0.05
0.03
0.36
0.87
5.29
0.18
0.11
0.29
0.21
0.60
0.05
0.11
0.59
0.15
0.55
0.77

0 (0,

2.18 0.61 0.13
0.02 0.01 0.01
0.33 0.10 0.05
1.05 0.27 0.10
0.04 0.06 —-0.01
0.08 0.02 0.03
1.12 0.17 0.12
1.77 0.63 0.10
6.94 4.87 0.09
0.25 0.16 0.02
0.16 0.10 0.02
0.08 0.34 - 0.06
0.49 0.13 0.06
0.63 0.59 0.004
0.05 0.04 0.002
0.13 0.11 0.01
0.65 0.58 0.01
0.08 0.17 - 0.03
0.92 0.45 0.06
0.77 0.77 —0.0001
0) 0(0,2) 0(0,0) 0

All the means, SDs, medians, IQRs and percentages in this table have been weighted and rounded following the vetting rules of Statistics Can-

ada, thus they might be slightly larger or smaller than actual

AB Alberta, AIDS/HIV acquired immunodeficiency syndrome/human immunodeficiency virus, BC British Columbia, HCU high-cost user, HSU
high-system user, HSUS-T1FF-CENSUS-NHS the High System Users linked to T1 Family File-Census of the Population Long-Form—National
Household Survey, /QR interquartile range, MB Manitoba, NB New Brunswick, NL Newfoundland and Labrador, NS Nova Scotia, ON Ontario,
PE Prince Edward Island, SD standard deviation, SK Saskatchewan, NA not applicable

#An absolute standardized difference larger than 0.20 indicates imbalance between groups

Table 2 Number of hospitalizations among HCUs

All
(n=3,891,410)

HCU non-HCU
(n=1795,125) (n=3,096,285)

Number of hos-
pitalizations each

year, %

1 70.98 28.21 81.96
2 16.77 27.85 13.92
3 6.53 19.82 3.12
4 2.98 11.65 0.76
5 1.36 5.94 0.18
6 0.67 3.10 0.04
7 0.32 1.55 0.01
8 0.17 0.83 0.004
9 and above 0.22 1.05 0.003

All the means, SDs and percentages in this table have been weighted
and rounded following the vetting rules of Statistics Canada, thus
they might be slightly larger or smaller than actual

HCU high-cost user

associated with being acute care HCUs. We extended this
analysis by adding socioeconomic predictors, such as work
activity, occupation category and interaction terms between
the comorbidity score and age/sex/income status. Higher
work activity is associated with lower odds of being acute
care HCUs. The impact of patients’ comorbidities could be
modified by their age, sex, and income status. The signifi-
cance of the selected predictors and their impact on the sta-
tus of being acute care HCUs are different across provinces
in Canada and different definitions of HSUs.

Consistent with findings of previous studies, older age
and increasing comorbidity were associated with higher
costs [3, 11, 13, 14, 30]. Older adults often have multiple
chronic conditions, the financial burden of which tends to
be high [31]. Based on estimates from the Public Health
Agency of Canada, the annual direct healthcare costs of
cancers, cardiovascular diseases, chronic lower respiratory
diseases and diabetes were estimated to be $10.5 billion in
Ontario [32]. Except for the above chronic illnesses, recent
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Table 3 Results of primary analysis, HSUS-T1FF-CENSUS-NHS

Variables Categories Primary analysis
OR (95% CI)
Age, years 5-year unit increase 1.18 (1.17, 1.18)
Sex Male vs. female 1.6 (1.59, 1.61)
Rurality Rural area vs. urban area 0.94 (0.93, 0.94)

Marital status
Immigrant status
Visible minority
Work activity

Occupation category

Income status (after tax)
Education

Married/common-law vs. other

Non-Canadian born vs. Canadian-born

Visible minority vs. non-visible minority

Work part-time vs. did not work

Work full-time vs. did not work

Management occupations vs. did not work

Business, finance, and administration occupations vs. did not work

Natural and applied sciences and related occupations vs. did not work

Health occupations vs. did not work

Occupations in social science, education, government service and religion vs. did not work
Occupation in art, culture, recreation, and sport vs. did not work

Sales and service occupations vs. did not work

Trades, transport and equipment operators and related occupations vs. did not work
Occupation unique to primary industry vs. did not work

Occupation unique to processing, manufacturing, and utilities vs. did not work
Low-income vs. non-low-income

With a certificate, degree, or diploma vs. no certificate, degree, or diploma

0.81 (0.81, 0.82)
0.9 (0.9,0.91)
1.01 (1, 1.02)
0.93 (0.91, 0.96)
0.88 (0.86, 0.9)
0.76 (0.74, 0.78)
0.76 (0.74, 0.78)
0.75 (0.72, 0.77)
0.60 (0.58, 0.62)
0.65 (0.63, 0.66)
0.7 (0.68, 0.73)
0.77 (0.75, 0.79)
0.87 (0.85, 0.89)
0.85 (0.82, 0.87)
0.86 (0.84, 0.88)
1.42 (1.41, 1.43)
0.92 (0.91, 0.92)

Elixhauser comorbidity score  1-unit increase

Interactions Comorbidity score: age
Comorbidity score: sex
Comorbidity score: income status
ICC /

1.41 (1.40, 1.41)
0.98 (0.98, 0.98)
0.97 (0.96, 0.97)
0.98 (0.97, 0.98)
0.003

CI confidence interval, ED emergency department, HCU high-cost user, HSU high-system user, HSUS-T1FF-CENSUS-NHS the High System
Users linked to T1 Family File-Census of the Population Long-Form—National Household Survey, ICC intra-class correlation coefficient, OR

odds ratio

studies have found that patients with dementia and men-
tal health conditions also incur high healthcare spendings
[33-35]. The management of these chronic conditions could
be prominent to reduce preventable healthcare costs. Joynt
et al. found that 9.6% of Medicare HCUSs’ inpatient costs
were preventable [9]. Most of these preventable costs were
related to congestive heart failure, bacterial pneumonia,
chronic obstructive pulmonary disease, urinary tract infec-
tion and long-term diabetes complication [9]. Similarly, 9%
of the acute care spending of HCUs with cancer in Ontario,
Canada was potentially preventable [36]. In spite of the low
percentage of preventable costs among HCUs, a recent study
in Medicare beneficiaries has shown that 43.6% of total
preventable spendings were used by high-cost frail elderly
patients and related to urinary tract infections, dehydration,
heart failure and bacterial pneumonia [37]. Further research
is needed to investigate the degree and distribution of pre-
ventable healthcare costs among different groups of older
patients to inform the design of strategies for cost prevention
and reduction.

@ Springer

Previous HSU studies in Canada mainly focused on one
province, such as Ontario, Alberta or British Columbia [2,
3,6, 11, 35, 38]. Our study explored the risk factors of being
acute care HCUs in all provinces in Canada and demon-
strated that the association between predictors and the status
of being HCUs varies across provinces, especially in Prince
Edward Island (PE) and Northern Canada. Socioeconomic
predictors tend to have more considerable provincial vari-
ations than comorbidity score. This might be related to the
relatively small sample size of PE and Northern Canada
in our analysis and their distinct population structures and
social characteristics from other provinces [15, 17, 18]. For
example, on July 1, 2012, residents in Nunavut, Northwest
Territories and Yukon (three territories of Northern Can-
ada) have a median age of 24.7, 32.1 and 39.4 years and a
proportion of persons aged 65 and over of 3.3%, 6.2% and
9.4% [17]. On the contrary, residents in provinces other than
Northern Canada have a median age from 36.1 to 44.2 years
and a proportion of persons aged 65 and over from 11.1% to
17.2% [17]. The risk factors identified at the provincial level
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5-year unit increase of age
Male

Rural area
Married/common-law
Non-Canadian born

Visible minority

Work part-time

Work full-time

Management occupations
Business, finance, and administration
Natural and applied sciences
Health occupations

Social science, education, government service and religion

-+ =+ =+ -+

Art, culture, recreation, and sport
Sales and service occupations
Trades, transport and equipment operators

Occupation unique to primary industry

-+ —+ =+ =+ =+ —+ —+ —+ —+ —+ —+ —+ —+ —+

Occupation unique to processing, manufacturing and utilities

With a certificate, degree, or diploma

Low-income status - !

1-unit increase of Elixhauser comorbidity score
Comorbidity score: age
Comorbidity score: sex

Comorbidity score: income status

Fig. 1 Provincial variation of risk factors associated with being
HCUs of acute care. AB Alberta, BC British Columbia, HCU high-
cost user, MB Manitoba, NB New Brunswick, NC Northern Canada,

could potentially inform further research and interventions
in different provinces. For example, the impact of being a
visible minority on the odds of being HCUs varies across
provinces. The reasons behind this could be associated with
the varying levels of education and the unemployment rate
of visible minorities in different provinces, which warrants
further investigation and design of targeted interventions for
this population, such as training programs to improve their
employment opportunities [39].

Similar to the findings of Wick et al., we also observed
that using different definitions of HSUs (cost, length of stay,
frequency of discharges and frequency of ED visits) cap-
tures different populations [4]. While the independent factors
identified using the length of stay to define HSUs are similar
to the primary analysis in which HSUs are defined based on
cost, factors identified using the frequency of hospitaliza-
tions and frequency of ED visits are distinct from the pri-
mary analysis. For example, when HSUs are defined based
on the frequency of hospitalizations and frequency of ED
visits, living in rural areas was associated with higher odds

€ ¢ >R

t
+
t T
t t t t t t
t T i t i
T t t
[
]
- Colzor Key
L] 15
- 1
L
+
]
t t
t t il
T i
L] L]
L]
t i
t t i

NL Newfoundland and Labrador, NS Nova Scotia, ON Ontario, PE
Prince Edward Island, SK Saskatchewan. Tp >0.05

of being acute care HSUs. In contrast, living in rural areas
was associated with lower odds of being HSUs in other HSU
cohorts. These suggest that different HSU definitions are not
interchangeable, and the selection of the most appropriate
definition should depend on the research objective.

One major strength of this study is that the linked data
set used in our study allows us to analyze a broad range of
demographic, socioeconomic and clinical factors potentially
associated with the high use of healthcare resources at the
national level and to explore provincial variations of these
factors. The HCU risk factors identified at the national level
provide a full picture of characteristics of acute care HCUs
in Canada. Another strength is that we investigated the vari-
ations of patient characteristics across different definitions of
HSUs in Canada, which advances our understanding of the
heterogeneity in HSUs. However, our study also has limi-
tations. First, the information for each patient is retrieved
from different databases with different data collection times.
There is a time lag between the demographic and socio-
economic information collected within the Census 2006/
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NHS 2011 and patients’ status of being high system users
or non-high system users from 2011 to 2014. We addressed
this problem by setting priorities of using data from differ-
ent databases to ensure the data we used for the analysis is
as up-to-date as possible [20]. For example, the order of
using information for socioeconomic factors in our study
was T1FF 2011-2014, NHS 2011 and then Census 2006.
Second, the risk factors identified when the thresholds of
5% and 1% were used to define HCUs should be interpreted
with caution as we used RIW as a proxy for costs and only
typical patients with RIWs were included in these analy-
ses. This may leave some high cost but atypical patients
excluded from the analysis. Third, the identified risk factors
only reflected the characteristic differences between acute
care HSUs and non-HSUs when the threshold of 10% was
used to define HSUs. When using different thresholds, the
association between the risk factors and being HSUs varies.
Finally, it is important to note that the relationship between
the identified risk factors and the status of being acute care
HSUs was associational rather than causal and that the anal-
ysis was limited to the health care setting of acute care.

Conclusions

A few demographic, socioeconomic, and clinical factors
were associated with high use of acute care expenditures.
The associations between included risk factors and being
acute care HCUs vary across provinces and different defini-
tions of high system users (HSUs).
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