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HIGH RESOURCE USERS OF HEALTH 

CARE SERVICES

 The majority of 

health care 

spending is 

concentrated among 

a small proportion of 

the population1

Accounted for 65% of total health care costs in Ontario in 2009 to 2011

Top 5% of health 

care users

1Wodchis et al. A 3-year study of high-cost users of health care. CMAJ, 2015.



PREDICTING HIGH RESOURCE USERS

 Tools that can predict who will become a high resource user (HRU) in the 

future are important for informing intervention strategies

 Existing predictive models of HRUs traditionally:

Are for applications at the individual patient-level

Are for use in a specific health sector

Require data inputs that are not widely accessible 

Do not consider upstream determinants of health



ROLE OF PUBLIC HEALTH IN PREVENTING 

HIGH RESOURCE USERS



HIGH RESOURCE USER POPULATION 

RISK TOOL (HRUPoRT)

A population-based predictive model of adults who will become the top 5% 

of health care users over 5-years, based on self reported clinical, 

sociodemographic, and health behaviour information in population survey 

data for the purpose of:

Understanding how future HRUs will be distributed in a population

Identifying population targets for prevention strategies

Informing health resource planning



Health care utilization and expenditures by service type

E.g. Physician services, acute care, ER visits, home 

care.
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Abstract 
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Rosella et al. BMC HSR 2014; 14: 532 

*Wodchis et al. A 3-year study of high-cost users of health care. CMAJ, 2015 



HEALTH CARE RESOURCE UTILIZATION 

IN ONTARIO
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Distribution of health care expenditures in an Ontario cohort for one year
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$53,150

Avg annual per person expenditure

$13,450

$1,765

$142

Top 5% account for 
majority of health 

expenditures

Rosella et al. BMC HSR 2014; 14: 532 



HRUPoRT MODEL DEVELOPMENT & 

VALIDATION PROCESS

Ontario Development 
Cohort

Build Logistic 
Regression Model 

predicting 5-year HRU 
status

Assess Performance 
of the Model

Discrimination (c-
statistic)

Calibration (HL X2)

Apply the Model                
to each new cohort 
and predict 5-year 

HRU status

Re-
Calibrate

Manitoba Validation 
Cohort 2

Assess 
Performance of 

the Model

Discrimination           

(c-statistic), 

Calibration     

(HL-X2)

Ontario Validation 
Cohort 1

Source: Rosella et al. Predicting High Health Care Resource Utilization in a Single-payer Public Health Care System. Med Care. 2018. 



HRUPoRT PREDICTOR VARIABLES 

• Perceived 

health

• Chronic 

condition

Health Status

• Age group

• Sex

• Ethnicity

• Immigrant 

status

• Household 

income

• Food security

Socio-

demographic

• Body Mass 

Index

• Smoking status

• Physical activity 

quartile

• Alcohol 

consumption

Behavioural



HRUPoRT MODEL PERFORMANCE
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Ontario development

cohort (CCHS 2005-08)3

C statistic = 0.82

Ontario validation cohort 

(CCHS 2009-2010)3

C statistic= 0.81

Source: Rosella et al. Predicting High Health Care Resource Utilization in a Single-payer Public Health Care System. Med Care. 2018. 



HRUPoRT IN ACTION: 2016 

CMOH REPORT



APPLICATION TO ONTARIO PUBLIC 

HEALTH UNITS (PHU)

Data sources

 HRUPoRT was applied to data from the Ontario portion of the 2013/14 
CCHS to predict:

 The total number of high resource users

 The rate of high resource use 

Interpretation

 The results may be interpreted as the total number of predicted adults per 
1,000 that will become the top 5% of health care users in a given PHU 
over a 5-year period



PUBLIC 
HEALTH UNIT 
BOUNDARIES

• In Ontario there 

are 36 Public 

Health Units

• They are 

organized 

primarily based 

on municipal 

boundaries



RATE OF 
HIGH 
RESOURCE 
USE BY 
PUBLIC 
HEALTH UNIT
• 758,190 total high 

resource users in 

Ontario by 2018/19

• Slightly higher rates in 

northern Ontario

• Equates to $16.22 

billion in health care 

costs



RATE OF 
HIGH 
RESOURCE 
USERS IN 
ONTARIO 
BY PUBLIC 
HEALTH 
UNIT 
(2013/14-
2018/19)
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HRUPoRT NUMBER AND RATE OF HIGH 
RESOURCE USERS IN ONTARIO BY PUBLIC 
HEALTH UNIT (2013/14-2018/19)
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HIGH 
RESOURCE 
USER 
CHARACTERIZA
TIONS: SEX

• Generally, men have 

a higher rate of 

becoming a HRU

• Largest sex 

differences observed 

in two neighbouring

PHUs



HIGH RESOURCE USER 
CHARACTERIZATIONS: AGE GROUP
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Age Group

Expected number and rate of high resource users in Ontario by age group 
(2013/14- 2018/19)1

Number of new HRU Cases Rate per 1000

1Note: number of new HRU cases do not sum to 758,184 due to missing information on key stratification variables for some individuals.



HIGH RESOURCE USER 

CHARACTERIZATIONS: INCOME 
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Household Income (dollars, thousands)

Expected number and rate of high resource users in Ontario by income 
range (2013/14- 2018/19)1

Number of new HRU cases Rate per 1000

1Note: number of new HRU cases do not sum to 758,184 due to missing information on key stratification variables for some individuals.



HIGH RESOURCE USER 

CHARACTERIZATIONS: FOOD SECURITY
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Food Security

Expected number and rate of high resource users in Ontario by food 
security (2013/14- 2018/19)1

Number of new HRU Cases Rate per 1000

1Note: number of new HRU cases do not sum to 758,184 due to missing information on key stratification variables for some individuals.



HIGH RESOURCE USER 

CHARACTERIZATIONS: IMMIGRATION 

STATUS 
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Immigration status 

Expected number and rate of high resource users in Ontario by 
immigration status (2013/14- 2018/19)1

Number of new HRU cases Rate per 1000

1Note: number of new HRU cases do not sum to 758,184 due to missing information on key stratification variables for some individuals.



HIGH RESOURCE USER 

CHARACTERIZATIONS: BMI 
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BMI Class

Expected number and rate of high resource users in Ontario by body 
mass index (2013/14- 2018/19)1

Number of new HRU Cases Rate per 1000

1Note: number of new HRU cases do not sum to 758,184 due to missing information on key stratification variables for some individuals.



HIGH RESOURCE USER 

CHARACTERIZATIONS: SMOKING STATUS
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Smoking Status

Expected number and rate of high resource users in Ontario by 
smoking status (2013/14- 2018/19)1

Number of new HRU Cases Rate per 1000

1Note: number of new HRU cases do not sum to 758,184 due to missing information on key stratification variables for some individuals.



HIGH RESOURCE USER CHARACTERIZATIONS: 
NUMBER OF CHRONIC CONDITIONS
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Number of chronic conditions

Expected number and rate of high resource users in Ontario by number of 
chronic conditions (2013/14- 2018/19)1,2

Number of new HRU Cases Rate per 1000

1Note: number of new HRU cases do not sum to 758,184 due to missing information on key stratification variables for some individuals.
2Chronic conditions include self-reported asthma, arthritis, back problems, migraine headaches, chronic obstructive pulmonary disease, diabetes, hypertension, heart disease, cancer, stomach ulcers, stroke, urinary incontinence, bowel disorder, mood disorder, and 

anxiety disorders.



HRUPoRT PREVENTION SCENARIOS

 The HRUPoRT algorithm includes socioeconomic and modifiable health 

behavioural risk factors, of which the baseline distributions can be 

manipulated, offering opportunities to test policy and intervention 

scenarios 

 Prevention Scenario 1: seniors 65+ with multimorbidity

 Prevention Scenario 2: seniors 65+ without multimorbidity

 Prevention Scenario 3: low income group (quintile 1)

 Prevention Scenario 4: any 1 or any 2 health risk behaviours 

(including heavy alcohol consumption, overweight/obesity, 

former/current tobacco use, and physical inactivity)



$8.86 billion

$3.84 billion 

$2.50 billion 

$2.42 billion 

$1.65 billion 
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*Health risk behaviours include heavy alcohol consumption, overweight/obesity, former/current tobacco use, and physical inactivity



TOOL LIMITATIONS

 Does not account for how long a person remains a high 

cost user

 Does not capture HRUs among those <18, 

institutionalized, or living on-reserve 

 Baseline estimate for an individual based on what we 

know today

 Does not account for changes in population structure 

or emigration/immigration

 Based on self-reported information 



IMPLICATIONS

 Can be applied to inform health resource planning and prevention

 Currently in use by some Public Health Units

 SAS and STATA code are available upon request 

 Substantial applicability and is created to be accessible and transparent 

for use within applied settings 

 Aids in shifting thinking from a primarily treatment focused mindset to a 

more preventative approach



THANK YOU! QUESTIONS?

Population Health Analytics Lab

Dalla Lana School of Public Health

University of  Toronto

www.pophealthanalytics.com

Meghan O’Neill, BSc

Dalla Lana School of Public Health
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@_MeghanONeill @PopHlthAnalytic


