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Outline

* To review key trends in population health outcomes and health equity in
Ontario
» Several calls to action on reducing inequalities in health — how are we doing?

» To discuss the ways that diverse population-based data sources can be
used to monitor health inequities and inform health system decision-
making

» What does linking with other data sources reveal?

» Demonstrate how population health monitoring and measurement is
the foundation for strong and robust health system
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Ontario Population Trends in Improved Mortality

Informing Sustainability & Equity of the health care
system /N
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OPTIMISE !
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OPTIMISE asks three questions:

*Is our health system contributing to
reducing and treating illness? (effectiveness)

*Is our health system reaching those who
need It? (equity)

*Is our health system improving the health of
the population?
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Terminology to describe “early” mortality

Amenable mortality
Avoidable

Deaths amenable to medical care

Public health amenable deaths

Premature mortality

Preventable deaths

Treatable deaths
Potential Years of Life Lost
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Premature and Amenable Mortality

Preventable: Death
could be avoided
through public health
intervention in the
broadest sense

Age 75 and older

Mortality
Unavoidable

Premature Preventable

(under age 75)

Amenable

Treatable

Treatable: Death could be avoided through good quality
healthcare ( given medical knowledge at time of death) Both aka

"avoidable”
(preventable &
treatable)

Canadian Institutes for Health Information. (2012). Health Indicators 2012.



What do premature deaths tell us about our health

system?

/\/ | Whois getting left behind? |

Reduction in
premature
mortality is one of
the UN Sustainable
Development

Goals '
‘J Health
/\/ . 4 system \ / Many deaths \
effectiveness :
can be
Population prevented
through
- . ' ~ health effective
I—'Ieal.t.h care interventions can ' public health
significantly delay premature mortality - '/ and preventive
particularly for non-communicable care
L diseases ) \ /
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OPTIMISE Governance Structure

Research Team

!
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 Timing and pace of declines
can be indicative of health care remauwevora

performance R
* Relative positions can identify .
groups being left behind or »
emerging issues .
» Access "
 Broader determinants of health N
e Premature mortality is robust ... =~ =
and responsive 5o
PODUlatlon HeaLth i/loaucrlfsr?bach etal. JECH 2013;67:139-146

An a lyt|CS I_a bo r‘ato ry www.conferenceboard.ca/hcp/provincial/health/premature.aspx


http://www.conferenceboard.ca/hcp/provincial/health/premature.aspx

Possibilities proposed for mortality trends

Larger absolute and relative declines in lower SES
groups = narrowing in absolute and relative
Inequalities

e Larger absolute but smaller relative in lower SES
: /‘\ groups = narrowing in absolute but widening of

relative

Smaller absolute and smaller relative declines in lower
SES groups, leading to a widening of absolute and
relative inequalities

Mackenbach et al. BMJ 2016; 353



February
ONTARIO ATLAS OF ADULT 2018
MORTALITY
1992-2015

TRENDS IN LOCAL HEALTH
INTEGRATION NETWORKS
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Highlights from the

Ontario Atlas of
Adult Mortality
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ONTARIO ATLAS OF ADULT
MORTALITY
1992-2015
VERSION 2.0:

TRENDS IN PUBLIC HEALTH UNITS

September
2018
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https://pophealthanalytics.com/reports/
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Buajitti E, Watson T, Kornas K, Bornbaum C, Henry D, Rosella LC. Ontario atlas of adult
: mortality, 1992-2015: Trends in Local Health Integration Networks. Toronto, ON
Analych I_aboratory Population Health Analytics Lab; 2018.


https://pophealthanalytics.com/reports/

OPTIMISE data sources

Health
claims and
utilization
data

incl. cost

Disease-
specific
registries

CCHS
(for a
sub-set)
~200,000

Census-
based
profiles

Indigenous
Identifier
(IRS)

>16,000 deaths Cltlzen and
Immigration
(CIC)
Population Health & | UNIVERSITY OF TORONTO
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What did we measure?

Mortality rate due to all causes

Cause-specific mortality rate

Premature mortality (Death before 75)

Measures of inequality

! UNIVERSITY OF TORONTO
XJ. DALLA LANA SCHOOL or PUBLIC HEALTH

Population Health
Analytics Laboratory



PYLL for selected countries, 1960 to 2010: Relative position; All causes; Both sexes
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Standardized mortality r ate (per 1,000 persons)
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All-cause age-standardized* mortality rates for males and females

Premature mortality = 25% reduction

Premature mortality = 20%
reduction

——Males

- Females

* ~40% reductions seen in 65-74 age
group (17,400 fewer deaths)
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Year
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*standardized to the 1991 Canadian population
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Rosella L, et al. Narrowing mortality gap between men and women over two
decades: A registry-based study in Ontario, Canada. BMJ Open; 2016.



All-Cause Mortality

Cumulative age standardized all-cause mortality in Ontario by LHINs, total deaths per 1000
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All-Cause Mortality

Cumulative age standardized all-cause mortality in Ontario by PHU, total deaths per
1000

Males : Females

4 28 68 108 - .
2008-2015 O || 20082015

Deaths per 1000

Deaths per 1000
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Geographic variation of premature mortality in

Ontario, 2008-2015
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Premature mortality by PHU, per 1000 (2008 - 2015)
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Percent reduction in premature mortality across PHU
(1992 to 2015)
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Percent reduction (1992 - 2015) in premature mortality according to baseline levels,
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Percent reduction (1992 - 2015) in premature mortality according to baseline levels,

by PHU
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Absolute reduction (1992 - 2015) in premature mortality according to baseline levels,
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Variation in Premature Deaths by PHU

Premature (under age 75) death rate per 1000 population
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Variation in Premature Deaths by LHIN

Premature (under age 75) death rate per 1000 population
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Premature mortality and SES — Ontario

Premature mortality by material deprivation quintile, deaths per 1000

Premature deaths per 1000
w

5 Q5 (most deprived) T e —
1 —Q2
—Q1 (least deprived)
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Year
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Premature mortality and SES — Ontario

Premature mortality by material deprivation quintile, deaths per 1000
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s 13% reduction
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Premature mortality and SES — Ontario

Premature mortality by material deprivation quintile, deaths per 1000

RIl = 1.96 RIl =2.10 Ril=2.43
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Premature mortality and SES — Ontario

Premature mortality by material deprivation quintile, deaths per 1000

RIl = 1.96 RIl =2.10 Ril=2.43
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Rosella L, et al. Narrowing mortality gap between men and women over two
decades: A registry-based study in Ontario, Canada. BMJ Open; 2016.



Premature mortality and SES — Toronto

Premature mortality by material deprivation quintile, deaths per 1000
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Premature mortality and SES — Peel

Premature mortality by material deprivation quintile, deaths per 1000
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Premature mortality and SES — Hamilton

Premature mortality by material deprivation quintile, deaths per 1000
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Premature Mortality by Material Deprivation

Premature mortality (<75 years old) rate per 1000 population,
according to the least deprived (Q1) and most deprived (Q5)
neighbourhoods, 1992-2014
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Premature mortality and SES

Relative Index of Inequality (RII)

Relative Index of Inequality %/uf" Relative Index of Inequality AP

The Relative Index of Inequality (RII)
describes the relative disadvantage associated with low
socioeconomic status in a population

._ . POpulation Health A detailed summary of RII, with standard approaches for i

: calculating it, can be found in Sergeant, J. C. and D. Firth ] UNIVERSITY OF TORONTO
AnalyUCS Laboratory (2006). "Relative index of inequality: definition, estimation, &p DaLLa LANA SCHOOL o BUBLIC HEALTH

and inference." Biostatistics 7(2): 213-224. e




Percent reduction (1992 - 2015) in premature mortality according to baseline levels,

by PHU
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Homicides in Disadvantaged Neighbourhoods

Homicide rate ratio in Ontario (per 100,000 population) by Material Deprivation, 1999-2012
51 Material Deprivation

Homicide rate ratio

BrFemale
BMVale

1 2 3 4 5

Material Deprivation Quintile
1 (the least deprived) to 5 (the most deprived)
the first quintile is the reference group =to 1

POpu[ation Hea[th Lachaud et al. A population-based study of homicide deaths in Ontario, Canada
: using linked death records International Journal for Equity in Health. 2017 16:133
Analytics Laboratory 9 quity



Material deprivation
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PODUlanon HeaLth Lachaud et al. A population-based study of homicide deaths in Ontario, Canada using linked death
records International Journal for Equity in Health. 2017 16:133
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Mortality Trends by SES and Immigrants

Irrespective of immigration status, a downward gradient in premature mortality
was observed with each increasing income quintile.

Premature (<75 years) mortality rate (per 1000 population) in Ontario,
according to income quintiles and immigrant status, 2002-2012

30 Males
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25
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10

Inzom

Mortality rate (per 1000)

0 .
Q1 (lowest) Q2

Q4 Q5 (highest)

= Immigrants = Long term residents

Population Health Khan A, et al. Socioeconomic gradients in all-cause, premature and
Analytics Laboratory avoidable mortality among immigrants and long-term residents using
linked death records in Ontario, Canada. JECH; 2017.



Socioeconomic Gradients in Chronic Conditions

at Time of Death

AGE ADJUSTED ABSOLUTE PERCENTAGE DIFFERENCE
In Chronic Condition At Time of Death (1994-2013)
Between Area Income Quintile 1 (lowest) and 5 (highest)

COoPD

Diabetes

Other mental health disorder
Congestive heart failure
Chronic coronary syndrome
Asthma

I-_Iy|p.ertens§on

Acute myocardial infarction
Renal failure

Osteo- and other arthritis
Stroke

Dementia

Mood disorder
Rheumatoid arthritis

Crohn’s disease or colitis u
Osteoporosis -

Cardiac arrhythmia [
Cancer |

6% 5% -4% -3% 2% -1% 0% 1% 2% 3% 4% 5% 6% 7% 8%

Absolute Difference (Income Q1 — Q5)
Larger burden in ...

High Income neighbourhoods === ====$ | ow Income neighbourhoods

Rosella et al. Accumulation of chronic conditions at the time of death increased in Ontario from 1994 to 2013; Health Affairs, 2018.



Data Linkage

Health Care Utilization Data

Jl V]l

Administrative Data

pum—

Linkage

Rosella et al. BMC HSR 2014; 14: 532

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

CCHS
(for a
sub-set)
~200,000

>16,000 deaths

Population Health
Analytics Laboratory



The proportion of Ontarians that died with five or more chronic
conditions rose from 39% in 1997 to 65% in 15 years

wu Ui #No multimorbidity (0-1 condition)
(N=74.227) LLLLLLLEARRELRRAALEY
__ z 2 conditions
iy//d i 3 conditions
2004 %////////A .
(N=80,725)  MILLLLLLLLELLLI ® 4 conditions

H 5+ conditions

2013 722
(N=901,312) MILLLLLLLLI

0% 20% 40% 60% 80% 100%

% of decedents with degree of multimorbidity

Rosella et al. Accumulation of chronic conditions at the time of death increased in Ontario from 1994 to 2013; Health Affairs, 2018.
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 Gradients persist with: Individual, household and ecological SES measures (including
marginalization indicies)

 Strongest with food insecurity and home ownership — associations strengthened
after covariate adjustment
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Impact of Health Behaviours on HRU status

Increasing the number of riskz
health behaviours increases the
odds of being an HRU by..

The combined effects of having poor diet, not being
physically active, drinking, or smoking

88%

. 1 health behaviour . 2 health behaviours 3 health behaviours

Health behaviours linked to being in Top 5%
High Resource Users

64%

Smoking

Large portion of clinical variation in HCU explained by: age, sex, ethnicity, immigration, marital status,
income, having a family physician, health behaviours and self-perceived health

% POpUlE}thﬂ Health Alberga, A. Holder, L., Kornas, K., Bornbaum, C., Rosella, L.C. Effects of behavioural risk factors
Aﬂa[ytlcs Labor‘ator‘y on high-cost users of healthcare: a population-based study. CJPH 2018: 109 (4), p 441-50


mailto:laura.rosella@utoronto.ca
mailto:laura.rosella@utoronto.ca

Multivariable adjusted odds ratios* and 95% confidence intervals from multinomial logistic regression model
across gradients of utilization (Top 5%, Top 6-50%, Bottom 50% (reference))
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T 224
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@ 137
1
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Neither satisfied nor Dissatisfied Very dissatisfied
dissatisfied

Life Satisfaction Vs. Satisfied

* Fully adjusted model includes age, sex and adjusted diagnostic groups (ADG) comorbidity score, smoking, alcohol consumption, physical activity level, immigrant status, survey cycle and household

Goel et al. 2018 AJPM; Rosella et al. AJE, 2018 (in press)

income.
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Adjusted survival curves according to baseline life satisfaction among a cohort of
73,904 pooled Canadian Community Health Survey participants surveyed from 2003
to 2007 and followed to 2015 (Ontario, Canada).

Figure 1. Survival Curves adjusted by Corrected Group Prognosis Method
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Back to the 3 questions...

* Is our health system contributing to reducing and treating
ilIness? (effectiveness)

* Is our health system reaching those who need it? (equity)

* Is our health system improving the health of the
population?
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VIS VAR EI Il © However, we are average
in Ontario compared to peer regions

ONEHERCEIC el *© Benefits not being shared by
longer all Ontarians (maps, trends)

The burden of
chronic diseases are
high and variable

A greater focus on
prevention is warranted
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Conclusions and next steps

* Measuring inequities using linked data offers key information
about our health system system

* Increasing linkages to a broad range of data sources that better reflect the
determinants of health and enrich measurement

» Deep dives versus zooming out
* Ecological versus individual measures; types of measures

* Re-orient the system towards people and the determinants of
health

 Embrace a much broader vision of health and re-orient to better reflect needs of
people and communities

* Metrics of health system functioning must reflect population health
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Thank you — Questions?

https://pophealthanalytics.com/reports/
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