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Health care spending per person in any 
given year is highly uneven. The con-
centration of health care utilization 

among small numbers of patients is well estab-
lished. In the United States, the Agency for 
Healthcare Research and Quality reported that 
1% of users in 2008 accounted for 20% of 
expenditures and that 5% of users accounted for 
nearly 50% of expenditures.1 Data from Canada 
in 1972 and 1996, and again in 2009, showed 
that high-cost users (individuals with the highest 
5% of costs) consumed 65% of combined hospi-
tal and nursing home costs, 64% of acute care 
days and 84% of combined acute and post-acute 
home care resources, respectively.2–4

Each year, a few people have major health 
events that must be addressed, often with expen-
sive treatments. The relative rarity and unpredict-
ability of these events for any individual underlies 
the need for health care insurance. However, im-
proved life expectancy, resulting in part from ef-
fective treatments of cardiovascular and respira-
tory disease, HIV infection and some cancers,5 as 

well as the chronic debilitating effects of condi-
tions, such as severe stroke or heart failure, are 
contributing to rising numbers of chronically high 
users of health care resources. Yet, little is known 
about the sustained use of health care services 
among high-cost users.

Previous studies of high-cost users in the US 
have been limited by the use of survey respon-
dents as a source population1 or included only pa-
tients in private insurance systems who were less 
than 65 years of age.6,7 Studies in Canada have 
examined spending on acute hospital, phys ician 
or nursing home care only, representing less than 
half of all health care expenditures.2,3 Age-related 
patterns have not been compared. 

We conducted a study to make a system-wide 
assessment of the concentration and persistence of 
costs in a comprehensive health care system. We 
had several objectives: to measure total expendi-
tures of publicly insured care for every individual, 
and by health care sector, in the province of On-
tario between 2009 and 2011; to track expenditure 
patterns for individuals over a 3-year period; to 
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Background: Characterizing high-cost users of 
health care resources is essential for the develop-
ment of appropriate interventions to improve 
the management of these patients. We sought 
to determine the concentration of health care 
spending, characterize demographic characteris-
tics and clinical diagnoses of high-cost users and 
examine the consistency of their health care con-
sumption over time.

Methods: We conducted a retrospective analysis 
of all residents of Ontario, Canada, who were 
eligible for publicly funded health care between 
2009 and 2011. We estimated the total attribut-
able government health care spending for every 
individual in all health care sectors.

Results: More than $30 billion in annual health 
expenditures, representing 75% of total govern-
ment health care spending, was attributed to 
individual costs. One-third of high-cost users 

(individuals with the highest 5% of costs) in 
2009 remained in this category in the subse-
quent 2 years. Most spending among high-cost 
users was for institutional care, in contrast to 
lower-cost users, among whom spending was 
predominantly for ambulatory care services. 
Costs were far more concentrated among chil-
dren than among older adults. The most com-
mon reasons for hospital admissions among 
high-cost users were chronic diseases, infections, 
acute events and palliative care.

Interpretation: Although high health care 
costs were concentrated in a small minority of 
the population, these related to a diverse set 
of patient health care needs and were in-
curred in a wide array of health care settings. 
Improving the sustainability of the health care 
system through better management of high-
cost users will require different tactics for dif-
ferent high-cost populations.
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describe the concentration of health care spending 
among different age groups; and to identify the 
main diagnoses among high-cost users.

Methods

Population
In Ontario, the costs of all medically necessary 
care, both acute and long term, are covered for all 
residents by public health insurance funded from 
general taxation. Our raw study population con-
sisted of 14.9 million people with a recorded age 
of less than 105 years who were alive on Apr. 1 in 
any of the 3 study years (2009, 2010 or 2011) and 
who had a valid Ontario health card at any time 
between Apr.  1, 2009, and Mar.  31, 2012. For 
longitudinal analyses, we included only people 
who were alive on Apr.  1, 2009, and followed 
them forward for 3  years. For cross-sectional 
analyses, we included only those who were alive 
on Apr. 1, 2011.

Data
All of the data used in our study were from the 
Institute for Clinical Evaluative Sciences (ICES). 
The study received ethics approval by the Sun-
nybrook Health Sciences Review Board. Indi-
viduals for the study population were identified 
from the Ontario Registered Persons Database. 
In addition to insurance eligibility, this database 
provides basic demographic information on each 
eligible resident of Ontario.

Administrative databases, linked securely and 
anonymously at the level of each eligible resi-
dent, were used to track all health service encoun-
ters paid for by the Ontario Ministry of Health 
and Long-Term Care. We tracked admissions to 
hospitals using the Canadian Institute for Health 
Information’s Discharge Abstract Database, 
Continuing Care Reporting System, National 
Rehabilitation Reporting System, National Am-
bulatory Care Reporting System and Ontario 
Mental Health Reporting System. We tracked 
physician visits, including fee-for-service visits 
and shadow-billed services, as well as laboratory 
claims using Ontario Health Insurance Plan bill-
ings. The Home Care Database was used to mea-
sure all unique visits by home care providers, 
and the Ontario Drug Benefit Plan identified pre-
scriptions dispensed to people eligible for social 
assistance and those aged 65 years or more. Peo-
ple living in long-term care facilities were identi-
fied based on prescriptions or physician visits 
that included a long-term care resident flag.8

Costs
In this analysis, the term “cost” refers to health 
care expenditures that have been allocated to 

patient encounters for health care. We deter-
mined nominal costs for each encounter with 
the health care system using algorithms that 
have been implemented at ICES and are based 
on costing methods using administrative data.9 

Patient-level costs for each encounter where an 
encounter-specific payment was made (e.g., for 
prescriptions or fee-for-service physician visits) 
used the fee paid for the service. Costs for hospital 
encounters used the appropriate resource intensity 
weight for that particular care setting multiplied 
by the applicable cost amount based on Ontario 
spending.9 Costs for long-term care were measured 
as a fixed per diem based on prevailing government 
payment rates. Emergency physicians and oncolo-
gists receive substantial alternative payments that 
are not visit-related, and the algorithms ascribed 
these payments, generally by allocating the pay-
ments as an average amount for each patient seen 
by these providers. Capitation payments were 
calculated based on the payment rate and the par-
ticular model of primary care for each patient’s 
physician in each month of the study period. Data 
on alternate payment plans (e.g., academic centre 
payments and capitation arrangements in primary 
care) were also accessed to provide a complete 
picture of physician payments.10

We excluded costs for services that are not re-
ported using patient-specific encounter data. 
Team-based payments for family health teams, 
physician pay-for-performance and salaried physi-
cian services are examples of services not reported 
with patient-level identifiers.

We used 5 categories to report costs: acute 
hospital (including emergency department), 
other hospital, continuing care (including long-
term care and home care), physician, and drugs 
and laboratory costs outside of hospitals.

Statistical analysis
We tracked every encounter within each fiscal 
year (Apr. 1 to Mar. 31), and for every individ-
ual, using all of the health administrative data-
bases described earlier. Using nominal costs (i.e., 
amounts paid in the fiscal year), we calculated to-
tal costs associated with all utilization within 
each fiscal year for each eligible resident alive at 
the start of the year. Costs for care episodes that 
spanned more than one fiscal year were divided 
on a pro rata basis between the 2 years. We then 
sorted the entire database of unique individuals 
according to total health care cost for each person 
separately for each year. We identified people 
who accounted for the top 1%, 5%, 10% and 
50% of costs in this distribution.

To identify how many remained high-cost 
users in successive years, we studied how people 
transitioned into and out of the percentile bands 
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each year. To do this, we identified the costs in 
each of the 3 study years for each person alive 
on Apr.  1, 2009, and grouped them as being 
above the 95th or the 90th percentile, between 
the 50th and 89th percentiles, or below the 50th 
percentile of costs. We tracked which percentile 
band the person belonged to in 2009, 2010 and 
2011, and whether they died or lost eligibility for 
public health insurance.

To describe further the characteristics and 
health care utilization patterns of high-cost users, 
we explored the composition of expenditures 
across health care sectors by decile of cost and 
contrasted these results for the total study popula-
tion and for people in the top 1% cost group. We 
then examined age-specific costs, health care uti-
lization and clinical conditions. In addition, we 
identified the cost threshold associated with the 
top 1%, 5%, 10% and median costs for each of 3 
subpopulations: children (< 18 yr), adults (18–64 
yr) and older adults (65–105 yr) based on their 
age on Apr. 1, 2011. The total cost for all care in 

each stratum (e.g., top 1% or top 5%) was calcu-
lated to measure the proportion of total health 
care spending associated with each threshold. 
Age-specific results were based exclusively on 
people in that age group.

Finally, we examined the primary diagnoses for 
acute hospital admissions (using ICD-10 [Interna-
tional Statistical Classification of Diseases and Re-
lated Health Problems, 10th revision] codes) 
among people in the top 1% cost group in each age 
group (based on age-specific spending) and the 
health care utilization patterns of acute and other 
care sectors among people in the top 1% in each 
age group. We performed these cross-sectional 
ana lyses using data from the final study year.

Results

Transitions between cost strata by year
Table 1 summarizes the trajectories across the 
3 years according to the cost group for each person 
in 2009 and in each subsequent study year. The 

Table 1: Spending trajectories across the 3-year study period*

2009 
population

Cost category per year, percentile

Population
% of 2009 

population†2009 2010 2011

710 922 ≥ 95th ≥ 95th ≥ 95th 218 342 30.7

≥ 95th ≥ 90th in both years‡ 99 670 14.0

≥ 95th ≥ 90th in one year, < 90th in the other 107 778 15.1

≥ 95th < 90th in both years 166 078 23.3

≥ 95th (died)§ – – 65 019 9.1

≥ 95th Any (died)§ – 54 035 7.5

711 039 90th–94th ≥ 90th in both years 203 654 28.6

90th–94th ≥ 90th in one year, < 90th in the other 163 136 22.9

90th–94th < 90th in both years 325 805 45.7

90th–94th (died)§ – – 7 017 1.0

90th–94th Any (died)§ – 11 427 1.6

5 687 157 50th–89th ≥ 90th in both years 187 872 3.3

50th–89th ≥ 90th in one year, < 90th in the other 776 559 13.6

50th–89th < 90th in both years 4 691 878 82.3

50th–89th (died)§ – – 11 916 0.2

50th–89th Any (died)§ – 18 932 0.3

7 087 908 < 50th ≥ 90th in both years 20 092 0.3

< 50th ≥ 90th in one year, < 90th in the other 247 469 3.5

< 50th < 90th in both years 6 810 888 95.6

< 50th (died)§ – – 4 350 0.1

< 50th Any (died)§ – 5 109 0.1

*Totals in population are less than those in Appendix 1 because non-eligible patients are not represented in this table. 
†Percentages are based on the 2009 population total in the same cost category.
‡In this second row, one year is 90th–94th percentile and other year could be either 90th–94th or ≥ 95th percentile, because ≥ 
95th percentile in all 3 years is separated out for this group only.
§Cost category shown for year of death followed by “–“ in subsequent years. 
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dominant pattern was stability in each cost group 
over all 3 study years. About 45% of people above 
the 95th percentile in 2009 stayed at high or very 
high cost levels (above the 90th percentile) in both 
2010 and 2011; a further 15% dipped below the 
90th percentile in only one subsequent year. Nine 
percent died in the second study year and 7.5% in 
the third year. Similarly, about 51% of those who 
were in the 90th–94th percentile cost category in 

2009 stayed at or above this level in both of the 
subsequent years. Among individuals whose costs 
were in the 90th–94th percentile in 2009 and subse-
quently dropped below the 90th percentile in either 
2010 or 2011, about two-thirds remained above the 
50th percentile in both subsequent years. Of those 
with moderate costs (between the 50th and 89th 
percentiles) in 2009, 82.3% remained at or below 
this level, and 13.6% moved into a higher cost cate-
gory in only one of the subsequent years. Of people 
in the lowest cost group (< 50th percentile) in 2009, 
nearly 96% remained below the 90th percentile in 
both subsequent years, 3.5% had one year of 
spending above the 90th percentile, and 0.3% be-
came high-cost users in both subsequent years. The 
full data, with more than 250 specific possible tran-
sitions between cost groups across the 3 years, are 
included in Appendix 1 (available at www.cmaj.ca/
lookup/suppl/doi:10.1503/cmaj.150064/-/DC1).

Cost distribution across health care sectors
Figure 1 shows how expenditures by health care 
sector in 2011/12 varied across deciles of cost. 
The most striking feature in the lower deciles is 
that costs were almost entirely for physician ser-
vices, with gradually increasing expenditures for 
medications and laboratory work. Acute hospital 
care accounted for more than 10% of costs only 
from the fifth decile upward (and that was pri-
marily for emergency department care until the 
eighth decile [data not shown]). In the top decile, 
a diverse range of health care sectors generated 
costs, with other hospital and continuing care be-
coming strong drivers.

Figure 2 shows the cost distribution across 
health care sectors in 2011/12 for the total study 
population, for people in the top 1% cost group and 
for those in the top 1% without acute care costs. 
The last subgroup was identified after observing 
that nearly 40% of people in the top 1% did not 
have acute care utilization (Appendix 2, available 
at www.cmaj.ca/lookup/suppl/doi:10.1503/cmaj. 
150064/-/DC1). For the total study population, 
physician services accounted for 27% of total 
expenditures, and continuing care accounted for 
15%. In contrast, in the top 1% cost group, physi-
cian services accounted for 9% and continuing care 
for 26% of total expenditures. In the top 1% cost 
group without acute care, continuing care 
accounted for about half of all expenditures.

Cost distribution by age group
The concentration of health care costs in 
2011/12 differed markedly across the 3 age 
groups (Figure 3). Children in the top 1% and 
5% cost groups accounted for 38% and 59% of 
total expenditures, respectively, in that age 
group. Among adults 65 and older, those in the 
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Figure 1: Cost distribution across health care sectors in 2011/12, by deciles of 
cost. *Lowest decile with no spending omitted.
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Figure 2: Cost distribution across health care sectors in 2011/12 for the total 
study population, for people in the top 1% cost group and for those in the top 
1% cost group who had no acute care costs.
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top 1% and 5% cost groups accounted for only 
16% and 44% of total expenditures, respectively, 
in that age group. The cost threshold for the top 
1% also varied considerably across age groups 
(Table 2), with children having a threshold that 
was about one-tenth that of the oldest group 
($8383 v. $83 039). The cost threshold for the 
median category also varied, from $195 among 
children to $2211 among the older adults.

We calculated comparable results for the total 
population. The larger number of individuals in the 
children and adult groups were strong drivers of the 
population results: 1% of the population accounted 
for 33% of costs, with a threshold of $44 906; 5% 
accounted for 65% of costs, with a threshold of 
$7961; 10% accounted for 77% of costs, with a 
threshold of $3815; and half of the population with 
median annual costs of $333 or higher accounted 
for 98% of all allocated expenditures.

Clinical considerations
We examined the most responsible diagnosis for 
acute care admissions in the top 1% cost group in 
2011/12 overall and by age group (Appendix 3, 
available at www.cmaj.ca/lookup/suppl/doi: 
10.1503/cmaj.150064/-/DC1). Among children in 
the top 1% cost group, the most frequent diagno-
ses included preterm birth, cancer and mental 
health disorders. Adults had a broad array of 
chronic diseases and infections. Among older 
adults, the most frequent diagnoses were chronic 
diseases such as heart failure and chronic obstruc-
tive pulmonary disorder or acute events such as 
hip fracture and stroke.

Interpretation

This study examined an exhaustive array of health 
care services paid for by the Ontario government, 
which account for about 75% of total government 
health expenditures. Our findings provide a com-
prehensive summary of health care spending in a 
primarily government-funded health care system. 
Our analyses showed moderate stability in health 
care costs for individuals over a 3-year period. 
About 45% of people in the top 5% cost group in 
2009 remained high-cost users in the subsequent 
year, and one-third remained at that level for all 3 
years. Less than 1% of people who began in the 
bottom 50% cost group transitioned to the top 5% 
in the subsequent year. The sustained nature of 
high-cost use suggests that effective interventions 
to manage care among existing high-cost users 
may be easier to target than interventions aimed at 
preventing increased costs among potential high-
cost users.

Our results align well with prior cross-
sectional analyses of hospital, physician and 

other health sector utilization. The concentration 
of total health care costs among people in the 
top 5% cost group is comparable to that of hos-
pital or physician services previously described 
in Canada2,3,11 and is more concentrated than in 
the US.1 The sustained costs of care described in 
our analyses of multi-year spending patterns are 
also supported by previous studies. Both Can-
adian2,11 and American1 studies have shown that 
about 40% of older adults at the highest cost 
levels stayed there in the subsequent year. This 
congruency suggests that the patterns we ob-
served may be similar to those experienced in 
other modern health care systems. We extended 
analyses to cover almost all patient-specific en-
counters in the health care system and described 
trajectories of patients over 3 years. We also 
provided new information about differences 
in  high-cost spending patterns and conditions 
among different age groups.

Table 2: Distribution of cost thresholds per person across cost categories, 
by age group

Cost cateory

Age group, yr; cost threshold, $

All < 18 18–64 ≥ 65

Top 1% 44 906 8 383 22 070 83 039

Top 5% 7 961 2 329 5 446 45 203

Top 10% 3 815 1 281 2 610 22 508

Median 333 195 298 2 211
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Figure 3: Distribution of total expenditures across cost percentiles (< 50th, 50th–
89th, 90th–94th, 95th–98th, 99th), by age group. The bar on the far left represents 
the percentiles of the study population ranked from lowest to highest cost.

http://www.cmaj.ca/lookup/suppl/doi:10.1503/cmaj.150064/-/DC1
http://www.cmaj.ca/lookup/suppl/doi:10.1503/cmaj.150064/-/DC1


Research

6 CMAJ 

Our study provides a comprehensive, but still 
incomplete picture of health care spending. Health 
care spending in Ontario in 2009 was $42 billion. 
The costs included in our study amounted to 
$30.5 billion, or about 75% of total government 
health expenditures. Most of the remaining health 
care spending was for public health, community 
service agencies and many other programs, as 
well as for administrative (government) staff. We 
estimate that about 92% of government costs as-
sociated with services to individual patients were 
included in our results. Our data do not include 
amounts paid for by individuals or private insurers 
primarily for private home-care and privately in-
sured medication costs, which understates spend-
ing for all age groups. It is expected that these 
costs would continue over time for the most part, 
increasing the stability of observed spending pat-
terns reported here.

The Commission on the Reform of Ontario’s 
Public Services recommended efficiencies be 
found in health care for high-cost users in On-
tario.12 Finding efficiencies does not necessitate 
reducing necessary care or total health care spend-
ing. Appropriate and high-value care must not be 
reduced or compromised. Results from our study 
suggest that causes and solutions vary by age. Re-
sults from randomized controlled trials of inte-
grated care programs have had success primarily 
among high-risk older adults.13–16 But integrated 
care models are expensive and need to be targeted 
carefully to people who have utilization patterns 
that would benefit from coordination and integra-
tion over time, such as frail older patients with 
multiple chronic medical and functional impair-
ments. Opportunities for cost reductions in the 
care of the pediatric population are quite different. 
The high costs from one-time neonatal care sug-
gest that interventions should be “upstream,” 
aimed at mothers to reduce the number and sever-
ity of premature and low-birth-weight infants. The 
adult population 18–64 years old who were high-
cost users had a disparate set of chronic disease, 
cancer, end-of-life care and other conditions 
among the 10 most common diagnoses.

Although the results presented here are striking, 
they do not in themselves support improvements 
to the health care system. A more thorough under-
standing of the patterns and trajectories of high-
cost users in the health care system, the types, tim-
ing and appropriateness of encounters and use of 
potentially avoidable institutional care would pro-
vide more clinical and managerial information re-
garding what to do to improve value and generate 
savings among high-cost users. The Ontario gov-
ernment introduced Community Health Links to 
better coordinate care for high-needs patients, mo-
tivated in part by findings reported here.17 Evi-

dence suggests such transformative efforts require 
systematic physician engagement and leader-
ship.18,19 Understanding the complete array of 
health services used by their patients is one piece 
of information that may help physicians to better 
understand where and how patients are using the 
health care system outside of their own practice 
setting. These data could be provided to physicians 
at the patient and practice level. Indeed, the Asso-
ciation of Family Health Teams of Ontario in-
cludes total system costs as calculated here in their 
Data to Decisions report card to Family Health 
Teams in Ontario.20

Conclusion
Although high health care costs were concen-
trated in a small minority of the population, these 
related to a diverse set of patient health care 
needs and were incurred in a wide array of 
health care settings. Improving the sustainability 
of the health care system through better manage-
ment of high-cost users will require a better un-
derstanding of the clinical needs of subgroups of 
this population and will likely require different 
tactics for different high-cost populations.
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