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The Central West LHIN is a rapidly growing, aging and culturally diverse community, characteristics which have
a significant impact on population health. Earlier support for those at risk, equitable access to care and a focus
on upstream efforts to promote health and prevent disease will ultimately improve health within local
communities. A population-based approach is the cornerstone of sub-region planning, and Public Health Units
are critical to this effort.
In support of making the most of our time together on Tuesday, March 6, 2018 please take some time to review
the following material: a study associating improved healthier populations with spending on social services, a
Toronto Star article by Laurie Monsebraaten in response to the study, and a Globe and Mail column by André
Picard, also in response to the study.
A complete copy of the study follows the two news pieces below.
 Prescription for healthier population: spend more on social services (Laurie Monsebraaten, Toronto Star,
January 22, 2018) | A one-cent increase in social spending for every dollar spent on health care increases life
expectancy and cuts premature death, study shows.
If provinces want a healthier population, they should spend less on health care and more on social services,
new Canadian research suggests.
“Spending more on health care sounds like it should improve health,” said Daniel Dutton, a post-doctoral
scholar at the University of Calgary’s School of Public Policy.
“But our study suggests that is not the case and social spending could be used to improve the health of
everyone,” said Dutton, lead author of a study published Monday in the Canadian Medical Association Journal.
Dutton and his fellow researchers looked at health and social spending in nine provinces over 31 years from
1981 to 2011 and compared it to three population health measures: potentially avoidable death, life
expectancy and infant mortality (Data from P.E.I. and the territories was unavailable.
They discovered that when social spending increased relative to health spending, premature death went down
and life expectancy increased. There was no statistical impact on infant mortality.
“More social spending was associated with a more positive outcome. Life expectancy went up and potentially
avoidable mortality went down,” Dutton said in an interview. “Places where social spending didn’t keep up with
health spending missed out on those gains.”
At a time when close to 40 per cent of provincial budgets are spent on health care, the research shows shifting
even a small amount of that money to social programs such as social housing, welfare or child care, could
reap statistically significant health benefits.

“If governments spent one cent more on social services per dollar spent on health by rearranging money
between the two portfolios, life expectancy could have experienced an additional 5-per-cent increase and
potentially avoidable mortality could have experienced an additional 3-per-cent decrease in one year,” Dutton
said.
Since most beneficiaries of increased social spending would be those with the lowest incomes — and
consequently shortest life expectancies — “they might see larger-than-average-gains,” the study says.
Average per capita spending on social services was $930, compared with $2,900 for health services, the study
shows.
“Relative to health care, we spend little on social services per person,” Dutton said, noting provincial health
care budgets increased 10-fold over the study period compared to social spending.
“So redistributing money to social services from health care is actually a small change in health care
spending.”
As the study notes, past research suggests additional spending on health has little impact on population health
outcomes. And yet governments continue to be pressured to spend more in this area.
“This information can help decision-makers in deciding where to spend marginal dollars to improve health,
especially in the face of competing claims from multiple stakeholders,” the study says.
For example, when a province tries to control costs by offering a physician payment schedule that includes
claw backs for top-billers, the findings could undermine any physician claims that such a move would harm
health outcomes for patients, the study says. Paul Kershaw, associate professor with the University of British
Columbia’s School of Population and Public Health said the study builds on decades of science that shows
good health does not begin with medical care, but with where we are born, grow, play, work and age — the socalled social determinants of health.
“These results add to evidence that should impel governments to seek better balance between medical and
social expenditures,” he said in a commentary also published in the CMAJ on Monday.
To date, Canadian studies in this area have looked at the health impacts of spending in specific social areas,
such as how supportive housing has a positive effect on mental health outcomes, Kershaw said. This is the
first study that takes a holistic approach by looking at all the money spent on health versus all the money spent
on social services.
“It is actually asking the question: Does spending on health care make us healthier or does spending on social
programs make us healthier? That is what’s novel about this study,” said Kershaw who was not involved in the
research.
“It’s a very clever question to ask. And we haven’t really presented it to our Canadian decision-makers or the
Canadian public in such a stark (way). And this study does it,” he said in an interview.
Kershaw, whose own commentary argues for health in all policies in Canada, said he hopes politicians take
Dutton’s study to heart.
“We also need to be changing hearts and minds among Canadians,” Kershaw added. “So when we are
thinking about what we want to have someone offer us next in an election campaign, that more money for
medical care shouldn’t be the thing we are most excited about.”
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 Canada must rethink health spending strategy (André Picard, Globe and Mail, January 22, 2018) |
If we want a healthier Canada, we should spend less on health care. That's the counterintuitive conclusion of a
new study. But, of course, there's a catch: To reap the benefits, we need to spend the savings on social
programs such as income assistance, subsidized housing, early childhood education and affordable child care.
In other words, we don't need to spend less on health, we need to do a better job of allocating our health
dollars. To start, we must redefine "health spending."
The vast majority of our health dollars go to providing care after people fall ill – principally for hospitals,
physician services and drugs. Only about 5 per cent of health dollars go to prevention and health promotion.
But that's only part of the story.
We spend about three times as much on sickness care as we do on social programs. This is a rough estimate,
of course: While we track our sickness care obsessively – a large institution, the Canadian Institute for Health
Information, was created solely for this purpose – no one is really tracking how much Ottawa, the provinces
and territories invest collectively in social welfare.
That's where the new study, published in Monday's edition of the Canadian Medical Association Journal,
comes in.
A team led by Dr. Daniel Dutton of the School of Public Policy at the University of Calgary compared funding
for health care (read: sickness care) and social services from 1981 to 2011. They found that average per
capita spending for health was $2,900, almost three times the $930 per capita spending for social services.
More striking still is that health spending increased much more quickly than social-welfare spending over those
three decades.
"Real" health spending (minus the impact of inflation) per capita doubled to $4,000 from $2,000 in that period.
Meanwhile, real social spending rose to just $970 per capita from $770.
If you prefer the more traditional budgetary numbers, we spent $136-billion on health care in 2011, compared
with $49-billion in 1981. By comparison, $33-billion went to social programs in 2011, up from $19.7-billion.
(Again, these are constant dollars.)
Dr. Dutton's research team also looked at the impact of spending choices on health outcomes – specifically
avoidable mortality, infant mortality and life expectancy. With some fancy math, they showed that if
governments had spent one more cent on social services for every dollar spent on health, life expectancy in
this country could have increased by another 5 per cent and avoidable mortality could have dropped an
additional 3 per cent. (In their calculations there was no appreciable effect on child mortality.)
In a related commentary, Dr. Paul Kershaw of the School of Population and Public Health at the University of
British Columbia said "these results add to evidence that should impel governments to seek better balance
between medical and social expenditures."
That spending on social programs provides far more bang for the health buck than spending on sickness care
is not news. We've long known that the conditions in which people grow, work, live and age (what academics
call the social determinants of health) matter a lot more to the health of individuals and society than medicine
does. Having a decent income, an education, housing, food security, a sound physical environment and a
sense of belonging is what allows you to be healthy. People's health can also be adversely affected by racism,
sexism, homophobia and other circumstances that interfere with those basic needs.
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In democratic, just societies, we tackle these inequities with laws, political actions and social programs
designed to redistribute wealth. The new research reminds us that when we fail to do so, we pay the price in
lost lives and life expectancy. Yet, at the end of the day, we always pour money into sickness care and wind
up shortchanging social programs that would result in people being healthier 10, 20 and 30 years down the
road.
It is an approach best illustrated by a parable: One day, a group sitting by a river sees a baby in the water.
One of them dives in to save her. Soon, more babies appear, and the bystanders all jump in to save the
children. But one person has the presence of mind to go upstream and figure out how to stop babies from
falling into the river in the first place.
In our public policies we need more of that upstream thinking, beginning with a sounder redistribution of health
and sickness care spending.
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and health care on health outcomes in Canada:
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ABSTRACT
BACKGROUND: Escalating health care

spending is a concern in Western countries, given the lack of evidence of a
direct connection between spending
and improvements in health. We aimed
to determine the association between
spending on health care and social programs and health outcomes in Canada.
METHODS: We used retrospective data

from Canadian provincial expenditure
reports, for the period 1981 to 2011, to
model the effects of social and health

T

spending (as a ratio, social/health) on
potentially avoidable mortality, infant
mortality and life expectancy. We used
linear regressions, accounting for provincial fixed effects and time, and controlling for confounding variables at the
provincial level.
RESULTS: A 1-cent increase in social
spending per dollar spent on health was
associated with a 0.1% (95% confidence
interval [CI] 0.04% to 0.16%) decrease in
potentially avoidable mortality and a

he need to lower health care costs is recognized by public and private payers in most developed countries,
including Canada.1 As noted in a recent report from the
Organisation for Economic Co-operation and Development,
“Healthcare costs are rising so fast in advanced economies that
they will become unaffordable by mid-century without reforms.”2
International data suggest that an exclusive focus on health care
expenditures in the discussion about health care reform has been
misleading;3,4 using spending and health data from 30 industrialized
countries, these authors found that the total amount spent on both
health and social programs explained health outcomes. Broader
international comparisons have supported that finding.5 A follow-up
study using state-level data from the United States further established social expenditures as a source of population health gains
with a more culturally homogeneous data set.6 A 2009 Canadian
Senate report suggested that the health care system accounted for
only 25% of health outcomes, noting, “The socioeconomic environment is the most powerful of the determinants of health.”7
Conceptually, addressing the social determinants of health
can be conceived as the equivalent of treating the root causes of
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0.01% (95% CI 0.01% to 0.02%) increase
in life expectancy. The ratio had a statistically nonsignificant relationship with
infant mortality (p = 0.2).
INTERPRETATION: Population-level
health outcomes could benefit from a
reallocation of government dollars from
health to social spending, even if total
government spending were left
unchanged. This result is consistent
with other findings from Canada and the
United States.

disease and ill health.8 As a result, spending on social services,
widely defined, is a good proxy for public spending on the social
determinants of health. However, this type of spending is difficult to quantify; individual government departments can have
several functions, and although some clearly pertain to social
services, categorization is more difficult when the social impact
is indirect or only part of a department’s function.
Building on a long tradition of comparative public policy in
Canada,9–11 we conducted a comparative analysis of health and
social spending in Canadian provinces, to examine whether
ratios of social to health spending in these jurisdictions were correlated with health.

Methods
Study design
We conducted a retrospective longitudinal study of 9 Canadian
provinces from 1981 to 2011 (279 province-year observations).
Prince Edward Island (2016 population of 148 600, less than 0.5%
of Canada’s total population) and the northern territories
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Dependent variables
The dependent variables were 3 measures of province-level
health outcomes: potentially avoidable mortality (age standardized per 100 000 population), infant mortality (per 1000 live
births) and life expectancy at birth (yr). These variables are indicators of the performance of the health care system and of population health.13 Rates of mortality from avoidable causes have
many determinants, including access to treatment, health
behaviours, environmental conditions and technical change in
medical treatment. All nonspending variables were retrieved
from Statistics Canada’s publicly available Canadian Socioeconomic Information Management system (known as CANSIM).
We excluded education spending from our definition of social
spending. Accurately capturing the influence of education spending on our outcomes of interest would have necessitated assigning education spending to the cohorts who benefit from it; education spending almost entirely benefits school-age children at
the time it is spent, but outcomes may occur later in life. Health
and social spending, on the other hand, can have contemporan
eous benefits: an increase in physician salaries or welfare payments is experienced immediately.

Independent variables
The independent variable of interest for each province and year
was the ratio of provincial government spending on social services relative to spending on health care.3,5,6 Demographic controls included the percentages of each province’s population
who were 65 years or older, who were female and who were living in rural areas, as well as the total population size. Economic
controls included the unemployment rate, the median after-tax
income (natural log), the Gini coefficient (a validated measure
that is widely used to describe regional income inequality, with
values between 0 and 1, where 0 = perfect equality and 1 = perfect inequality) for after-tax income and total real provincial
expenditure (in billions of dollars).

Statistical analysis
We fitted linear regression models for each health outcome as a
function of the ratio of social to health spending and the
independent variables to control for confounding influences on
the dependent variables. We numbered the models as follows:
model 1 for potentially avoidable mortality, model 2 for infant
mortality and model 3 for life expectancy. We present unadjusted
and adjusted models. We also report standardized regression
coefficients for the adjusted models. Our regressions included
provincial fixed effects and dummy variables indicating year.
Fixed-effects regression is a technique commonly used with

panel data to control for idiosyncratic effects that cannot be
observed in the data.14 In our case, provincial fixed effects controlled for time-invariant provincial factors, such as weather or
political trends. For all statistical analyses, we used Stata, version 14 (StataCorp LLC).

Ethics approval
The study institution (University of Calgary) does not require ethics approval for projects using publicly available secondary data,
such as this one.

Results
Summary statistics describing the distribution of spending and
health outcomes averaged across the 9 provinces and 31 years are
presented in Table 1. Average per capita spending on social services, in thousands of dollars, was 0.93 (standard deviation [SD]
0.19, range 0.44–1.53), whereas average per capita spending on
health, in thousands of dollars, was 2.90 (SD 0.71, range 1.55–5.42),
about 3 times more. Figure 1 shows these variables over time, with
the Canadian average for social spending increasing from about
0.77 thousand to 0.97 thousand per capita and health spending
increasing from about 2 thousand to 4 thousand per capita.
Potentially avoidable mortality, infant mortality and life expectancy are also summarized in Table 1. Since 1981, trends in these
variables have shown improvement in every province (Figure 2).
The Canadian average for all health outcomes improved as follows:
potentially avoidable mortality, from 431 per 100 000 to 208.7 per
100 000; infant mortality, from 9.6 per 100 live births to 4.8 per 100
live births; and life expectancy, from 78 years to 81.1 years.
The health variables trended in a positive direction overall,
and spending rose over time. Therefore, controlling for the time
trend (by adding time fixed effects) was necessary to avoid incorrectly associating spending with improvements in health outcomes because of their common trends. Table 2 shows the key
finding of this analysis, that social spending was associated with
health outcomes across provinces. A 1-cent increase in social

Table 1: Distribution of spending and health outcome
variables across the provinces, 1981–2011
Variable

Mean value ± SD (range)

Real social spending per
capita, $000s*

0.93 ± 0.19 (0.44–1.53)

Real health spending per
capita, $000s*

2.90 ± 0.71 (1.55–5.42)

Potentially avoidable mortality,
per 100 000
Infant mortality, per 1000 live
births
Life expectancy, yr†

309.59 ± 63.53 (192.8–466.4)
6.57 ± 1.87 (3.2–11.9)
79.01 ± 1.10 (76.8–81.7)

Note: SD = standard deviation.
*Base year: 2011.
†Life expectancy was modelled from 1990 to 2011 because of limitations on data
availability at the provincial level.
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(combined population 119 100) were not included because of
insufficient data. We used publicly available time-series data.12
These data, drawn from provincial public accounts, report health
and social spending by function across government accounts,
considering the changing names of government departments or
portfolios when aggregating measures. Definitions of health and
social spending are presented in Appendix 1 (available at www.
cmaj.ca/lookup/suppl/doi:10.1503/cmaj.170132/-/DC1).

per 100 000. Similarly, life expectancy would increase by 0.01% in
2007 (from 81.50 to 81.51 yr), which is an additional increase of
5% from the 2006 level of 81.3 years.
Several of the coefficients in Table 2 indicate that the covariables were associated with the population health variables: the
unemployment rate was associated with worse potentially
avoidable mortality and infant mortality outcomes; larger populations were associated with better potentially avoidable mortality and infant mortality outcomes; a larger rural population was
associated with worse outcomes for potentially avoidable mortality; and higher median income and higher real government
expenditures were associated with worse outcomes for potentially avoidable mortality and life expectancy. For example, an
increase in the unemployment rate of 1 percentage point is associated with a 0.67% (95% CI 0.16% to 1.18%) increase in potentially avoidable mortality and a 2.0% (95% CI 0.18% to 3.83%)
increase in infant mortality.
Appendices 2 and 3 (available at www.cmaj.ca/lookup/suppl/
doi:10.1503/cmaj.170132/-/DC1) are sensitivity analyses of the main
result from Table 2. Appendix 2 shows that social spending was associated with favourable trends in potentially avoidable mortality and
life expectancy if we decompose the ratio as follows: a 1% increase
in social spending is associated with a decrease of 0.034% (95% CI
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spending per dollar spent on health was associated with a 0.1%
(95% confidence interval [CI] 0.04% to 0.16%) decrease in potentially avoidable mortality and a 0.01% (95% CI 0.01% to 0.02%)
increase in life expectancy; the result for infant mortality was nonsignificant. The standardized version of the models allowed us to
interpret the coefficients as changes in SDs rather than units. The
standardized coefficients in Table 2 show that a 1-SD increase in
the ratio of social to health spending was associated with a
0.0462-SD decrease in potentially avoidable mortality and a
0.0819-SD increase in life expectancy. These estimates mean that
life expectancy might be expected to have a larger relative change
than potentially avoidable mortality with changes in social spending, because of the smaller variance of life expectancy (Figure 2).
Our adjusted model results can be calibrated with government spending data. Using 2011 values for Ontario (the most
populous province), a 1-cent increase in social spending for each
dollar of health spending would represent an additional
$350 million on social spending (an increase of 2.6% in the 2011
level of funding) combined with a decrease of $350 million on
health spending (a decrease of 0.8% in the 2011 level of funding).
On the basis of the model results, potentially avoidable mortality
is predicted to decrease from 197.8 to 197.6 per 100 000 in 2011,
which is an additional 3% decrease from the 2010 value of 205.3
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Figure 1: Real spending per capita (thousands of dollars), by province (outliers noted). Light green lines = individual provinces, dark green line =
national average. Note: NB = New Brunswick, NL = Newfoundland and Labrador.
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Figure 2: Trends over time, at national and provincial levels, of 3 population health
variables: potentially avoidable mortality, infant mortality and life expectancy at birth.
One outlier is noted. Light green lines = individual provinces, dark green line = national
average. Note: NL = Newfoundland and Labrador.

Our analysis showed that increased social spending
was positively associated with population health measures in Canada at the provincial level. Our supplementary analyses showed that health spending did not
have the same association. In all of these analyses, we
controlled for the effects of province-level variables
and time.
The ratio of social to health spending is a potential
avenue through which the government can affect
population health outcomes. The ratio of social to
health spending is low, so redistributing money from
health to social spending represents a small relative
change in health spending. The literature suggests that
additional spending on health does not necessarily
affect population health outcomes,15 yet in all provinces, health spending increased rapidly after a drop
in the mid-1990s, while social spending remained relatively flat. If a proportionately small funding reallocation from health to social spending is associated with
small improvements in population health outcomes,
then the improvements in health variables that we
observed in our data could have been larger with no
change to the government’s overall spending.
Our sensitivity analysis (Appendix 2) showed that
social spending is associated with improvements in
the population health variables, evidence of the notion
that further spending on health may not improve
population health outcomes as effectively as social
spending. If social spending addresses the social determinants of health, then it is a form of preventive health
spending and changes the risk distribution for the
entire population8 rather than treating those who pre
sent with disease. Redirecting resources from health to
social services, at the margin, is an efficient way to
improve health outcomes.
This information can help decision-makers in
deciding where to spend marginal dollars to improve
population health, especially in the face of competing
claims from multiple stakeholders. For example, a provincial medical association may be negotiating a service agreement with the provincial government that
includes, among other things, a payment schedule.
The following might be a typical interaction: The
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–0.057% to –0.011%) in potentially avoidable mortality
and an increase of 0.006% (95% CI 0.004% to 0.008%) in
life expectancy, whereas a 1% increase in health spending is associated with an increase of 0.064% (95% CI
0.002% to 0.126%) in potentially avoidable mortality and
no change in life expectancy. Appendix 3 shows that
using the ratio from 1 or 2 years before the outcome produced estimates similar to those obtained with contemporaneous values, which indicates that the result in
Table 2 is not explained by reverse causality.

500
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province offers a payment schedule that includes clawbacks for
top-billing physicians to control costs; the physicians caution that
these clawbacks may harm health outcomes for patients. In this
discussion, the focus is on health outcomes as a function of
health spending, rather than a shared understanding that spending on social services may also improve health outcomes.
There is growing evidence of a causal relationship between
inequality and poor health.16,17 It is likely that most beneficiaries
of increased social spending would be those with the lowest
incomes (and consequently shortest life expectancies), and they
might see larger-than-average gains within provinces.
Our analysis agrees with previously cited international and US
findings3–6 and other Canadian work using different data.18 Multi-

ple studies have indicated that improving population health
requires consideration of government spending beyond health
care. Because of model and data set differences across studies,
direct comparisons are not possible, but broadly, increased social
spending (either as welfare generosity, a share of total gross
domestic product or a proportion of health spending) is favourably associated with health outcomes such as life expectancy,
infant mortality, potential years of life lost, obesity prevalence,
acute myocardial infarction and mental health days off work.3–6,18
Our study differs from previous studies in terms of both the length
of time observed and the number of control variables utilized, but
the relation between social spending and health outcomes holds.
Marginal increases in health care spending in Canada have not

Table 2: Relation between ratio of social to health spending and health outcomes, according to linear regression with
province and year as fixed effects*
Model 1: potentially avoidable mortality
(natural log)

Model 2: infant mortality (natural log)

Model 3: life expectancy† (natural log)

Variable

Unadjusted

Adjusted†

Standardized

Unadjusted

Adjusted†

Standardized

Unadjusted

Adjusted†

Standardized

Ratio of social
to health
spending, real $

–0.0006
(–0.0015 to
0.0002)

–0.0010
(–0.0016 to
–0.0004)

–0.0462
(–0.0725 to
–0.0200)

–0.0001
(–0.0022 to
0.0020)

–0.0015
(–0.0035 to
0.0006)

–0.0479
(–0.1147 to
0.0190)

< 0.0001
(–0.0001 to
0.0001)

0.0001
(0.0001 to
0.0002)

0.0819
(0.0487 to
0.1151)

Age > 65 yr, %

–3.8955
(–4.8257 to
–2.9654)

–4.0497
(–5.0067 to
–3.0928)

–0.3867
(–0.4781 to
–0.2953)

–3.3791
(–6.0625 to
–0.6957)

0.5204
(–2.8888 to
3.9295)

0.0356
(–0.1974 to
0.2685)

0.1779
(0.0279 to
0.3279)

0.2949
(0.1570 to
0.4328)

0.4141
(0.2205 to
0.6078)

Sex, female, %

–0.2513
(–3.4878 to
2.9852)

1.6299
(–1.3909 to
4.6507)

0.0366
(–0.0312 to
0.1043)

–17.5552
(–25.5930 to
–9.5175)

–18.3461
(–29.1077 to
–7.5844)

–0.2945
(–0.4673 to
–0.1218)

–0.4898
(–0.8639 to
–0.1156)

–0.9719
(–1.3623 to
–0.5816)

–0.3207
(–0.4494 to
–0.1919)

Rural residence,
%

0.0069
(0.0010 to
0.0129)

–0.0024
(–0.0073 to
0.0024)

–0.1480
(–0.4436 to
0.1475)

0.0198
(0.0046 to
0.0351)

0.0161
(–0.0013 to
0.0335)

0.6988
(–0.0547 to
1.4524)

–0.0026
(–0.0037 to
–0.0016)

–0.0012
(–0.0020 to
–0.0003)

–1.0328
(–1.8096 to
–0.2561)

Unemployment
rate, percentage
points

0.0035
(–0.0029 to
0.0099)

0.0067
(0.0016 to
0.0118)

0.1222
(0.0287 to
0.2157)

0.0173
(0.0009 to
0.0338)

0.0200
(0.0018 to
0.0383)

0.2612
(0.0229 to
0.4996)

–0.0005
(–0.0015 to
0.0006)

–0.0007
(–0.0014 to
0.0001)

–0.1775
(–0.3697 to
0.0148)

Median after-tax
income, natural
log

0.4578
(0.2952 to
0.6204)

0.2939
(0.1433 to
0.4446)

0.1670
(0.0814 to
0.2526)

0.6687
(0.2316 to
1.1058)

0.3758
(–0.1609 to
0.9126)

0.1528
(–0.0654 to
0.3710)

–0.0157
(–0.0376 to
0.0062)

–0.0546
(–0.0728 to
–0.0363)

–0.4559
(–0.6083 to
–0.3035)

Gini coefficient
of after-tax
income

–1.2888
(–2.0201 to
–0.5575)

–0.0132
(–0.6228 to
0.5964)

–0.0010
(–0.0471 to
0.0451)

–0.8898
(–2.8185 to
1.0389)

–1.1496
(–3.3214 to
1.0222)

–0.0622
(–0.1798 to
0.0553)

0.0298
(–0.0509 to
0.1105)

0.0080
(–0.0433 to
0.0592)

0.0089
(–0.0482 to
0.0659)

Real total
government
expenditure,
$ billions

–0.0026
(–0.0035 to
–0.0016)

0.0032
(0.0010 to
0.0054)

0.4369
(0.1323 to
0.7416)

0.0031
(0.0005 to
0.0057)

0.0053
(–0.0026 to
0.0131)

0.5230
(–0.2536 to
1.2996)

0.0003
(0.0001 to
0.0004)

–0.0004
(–0.0007 to
–0.0002)

–0.8694
(–1.3362 to
–0.4025)

Population,
millions

–0.0455
(–0.0582 to
–0.0328)

–0.0966
(–0.1301 to
–0.0631)

–1.6427
(–2.2126 to
–1.0728)

0.0326
(–0.0031 to
0.0684)

–0.0476
(–0.1670 to
0.0718)

–0.5789
(–2.0319 to
0.8741)

0.0072
(0.0050 to
0.0094)

0.0130
(0.0092 to
0.0169)

3.2534
(2.2923 to
4.2145)

Constant

NA

2.7585
(0.3730 to
5.1440)

1.1267
(0.9716 to
1.2817)

NA

7.1510
(–1.3474 to
to 15.6495)

1.5481
(1.1527 to
1.9434)

NA

5.4249
(5.0738 to
5.7761)

1.0274
(0.7688 to
1.2860)

No. of
observations

279

NA

NA

279

NA

NA

144

NA

NA

Note: NA = not applicable.
*Fixed effects for province and year were included in each model (coefficients not reported). For each value, the 95% confidence interval is shown in parentheses.
†Interpretation of the adjusted model coefficients requires multiplying the coefficient by 100, then interpreting the resultant number as a percent change in the outcome per 1-unit
change in the independent variable. For example, in model 1, a 1-cent increase in social spending for each dollar in health spending was associated with a 0.1% decrease in potentially
avoidable mortality.
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Limitations
Our analysis relied on contemporaneous time-series data, which
raises the possibility of reverse causation (e.g., improved health
outcomes might have allowed for greater social spending). However, social spending did not increase as substantially over our
study period as did health spending (Figure 1); therefore, if
health improvements do drive government spending decisions,
our data point to health spending getting a larger share of the
marginal dollar. Furthermore, introducing lagged social to health
spending variables (Appendix 3) showed that our results were
robust to single-period and dual-period treatments.
Comparable government data on disaggregated measures of
health and social spending do not exist over a sufficiently long
period. However, our data span a long period (31 yr), meaning
that the time dimension of our data captures the influences of the
wide changes in spending shown in Figure 1. Furthermore, our
analysis includes only province-level spending, and not that of
the federal and municipal levels of government. Although spending on health and social services by the federal government and
municipalities is somewhat exogenous to spending in these areas
by the provinces, including these levels of jurisdiction in the
analysis would provide a more complete understanding.
It is possible that there are important differences within provinces. For example, persistent disparities exist in infant mortality
rates between Indigenous and non-Indigenous communities. 23
Additionally, investigating whether there is a threshold effect of
social spending is beyond the scope of this paper. All of these are
avenues for future research.
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Conclusion
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The results of our study suggest that spending on social services can
improve health. Social policy changes at the margins, where it is possible to affect population health outcomes by reallocating spending
in a way that has no effect on the overall government budget.
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been shown to directly improve population health,19 and while
health spending per capita within Canada continues to grow, the
nature of the effects on health outcomes is up for debate.20,21
Allocative decisions internal to the health sector are only part
of the discussion on how public spending (including social assistance, education, housing and public pensions) affects health
outcomes. Health care spending is important in the treatment of
disease, but the determination of population health is the end
result of a complicated system that includes the lifelong influence
of the social determinants of health on individuals (broadly
including income, education, ethnicity, early childhood development, the natural and physical built environments, and inequality22), which are driven by proximal features of the social and
physical environment.15

