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State of the Evidence on Health as a
Determinant of Productivity

Abstract

Canada’s labour productivity performance has been abysmal since 2000, both
relative to our historical experience and to that in the United States. In theory, a
deterioration of the health status of Canadian workers could explain slower productivity
growth. However, the evidence does not support this hypothesis. Nevertheless, there is no
doubt that illness and disability impose a massive indirect economic burden on the
Canadian economy because many persons of working age are unable to work. Canada’s
potential level of ‘social productivity’ is lower because of this situation. This is an output
shortfall issue, not a conventional productivity issue, and it is important not to confuse
the two.
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State of the Evidence on Health as a Determinant
of Productivity

Foreword

Over the past fifteen years, Canada’s productivity performance has been modest, and policy
attempts to improve it have had limited success. One potential explanation for this lies in the
fact that many determinants of productivity (other than labour, capital and innovation) remain to
be identified and clearly understood.

The Policy Research Initiative (PRI) — the policy research organisation of the federal government
of Canada — is leading a project that concentrates on those determinants that may not have a
direct or immediate effect on Canadian productivity performance but that may have a significant
impact through a complex system of relationships, or possibly by influencing the effectiveness of
more traditional policy levers. The PRI provides a forum for federal departments and agencies to
collaborate on questions of productivity. This forum is essential for the development of policies
that encourage productivity growth, given that the productivity question often concerns several
departments simultaneously.

The Public Health Agency of Canada is participating in the PRI productivity project. The
Agency commissioned the current report to examine the impact of population health on
productivity and the growth of the Canadian economy. The mandate of the Public Health
Agency of Canada includes promoting and improving the health of Canadians by addressing the
social determinants of health! and by reducing health inequalities. Part of this work involves
expanding the knowledge base with respect to the economic consequences of ill health and
health inequalities on the quality of life of Canadians in order to inform future policies and
priorities. The current report lays a foundation for identifying pathways from better health to
higher productivity and economic prosperity in Canada.

The strengths of the report are two-fold. First, it clearly identifies the impact of health on
traditional measures of productivity, such as output per worker and output per hour worked,
through presenteeism (present at work while sick), absenteeism (absent from work due to illness)
and through the ability to attain education. Second, the authors distinguish a so-called “social
productivity” — the potential output in the economy which could be achieved by bringing those
in poor health and thus, unable to work, into the labour force. These potential gains in output, in
the authors’ opinion, would have a significant contribution to the Canadian economy, perhaps
even more significant than that due to reduced absenteeism and presenteeism. This report calls
for future research in this area to identify and measure the impact of the above factors on the

! The social determinants of health — the conditions under which we live and work — can have a greater impact
on health outcomes than factors such as genetics, lifestyles or the health care system. The social determinants
of health include income and socioeconomic status, social support, education and literacy, employment and
working conditions, social and physical environments, personal health practices and coping skills, early
childhood development, gender, and culture.



vii

growth of the Canadian economy. It also invites us to reflect on a broader role that various
sectors of the economy could play to improve the health of Canadians by investing in the social
determinants of health.

We invite comments and ideas on the content of the report. Please forward your thoughts to
Andrew Sharpe at the Centre for the Study of Living Standards.

Jim Ball André Downs

Director General Director General

Strategic Initiatives and Innovations Directorate Economic Research and Analysis
Public Health Agency of Canada Policy Research Initiative
September 2010

Ottawa, Canada



State of the Evidence on Health as a
Determinant of Productivity?

I. Introduction

It is widely recognized that health and productivity are key determinants of
quality of life. Good health allows individuals to lead long lives free from excessive pain
and discomfort, while robust productivity growth is the long-run driver of increased
access to material goods and services. But in addition to their independent effects on
quality of life, health and productivity are themselves interrelated in ways that have
important implications for living standards and public policy. The relationship between
health and productivity, and the policy implications of that relationship, are the focus of
this report.

This report addresses the role of health as a determinant of productivity and the
potential for health policy to promote productivity growth in Canada. There are two
motivating questions. First, is Canada’s poor productivity performance since 2000 — both
relative to Canada’s historical trend and relative to the post-2000 performance of the
United States — in any way explained by changes in the health of Canadians? Second, can
improvements in the health status of Canadians, either policy-induced or not, contribute
to improving Canada’s productivity performance in the future?

The health-productivity relationship has other dimensions, including the impact of
improved productivity growth on the private and public resources that can be devoted to
health (Joumard, 2009); the socioeconomic determinants of health (Heymann et al.,
2006); the role of the workplace in the health of Canadians (Sharpe and Hardt, 2006); the
appropriate measurement of output and productivity in the health sector (Sharpe et al.,
2007; Schreyer, 2010); and the economic burden of illness (Public Health Agency of
Canada, 2009). These are important issues in their own right, but they are beyond the
scope of our discussion.

In addition, our analysis maintains a focus on the developed country context most
relevant to modern Canada. It is common for those who study the economic impact of
health either to take a historical perspective within developed countries (e.g. did health
improvements promote economic growth in Canada since 18007?) or to focus on the
contemporary experience of developing countries (e.g. would health improvements
promote economic growth among today’s least-developed countries?). While research on
these issues is important, we exclude it from our discussion unless it is directly applicable
to the modern Canadian context.

2 The authors are Executive Director and Economist, respectively, at the Centre for the Study of Living Standards
(CSLS). This report was presented at the Workshop on Health as a Determinant of Productivity on March 8, 2010, at
the Lord Elgin Hotel in Ottawa, Canada. The authors thank Jean-Francois Abgrall, Linda Jacobsen, Olga Milliken and
Jack Triplett for comments on earlier drafts, and Eric Thomson of the CSLS for research assistance. E-mails:
andrew.sharpe@csls.ca; alex.murray@csls.ca.
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Exhibit 1: Definitions of Productivity in View of the Impacts of Health
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ill health 4
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It is important to keep this report narrowly focused because the issue of health as
a driver of productivity is complex enough on its own. Productivity is defined as output
per unit of input, and a society’s productivity can be measured in several ways depending
on what we choose to consider as inputs. In addition, a large number of proxy measures
for health status may be used. Each health proxy may capture different aspects of a
society’s general health, and each may have a different relationship with the various
productivity measures.

In Exhibit 1, we illustrate this complexity in a manageable form. The two
conventional productivity measures are output per hour worked and output per person
employed (or ‘per worker’). Presenteeism (that is, workers going to work while sick)
affects output per hour worked, while absenteeism (workers missing work due to
sickness) reduces output per worker. ‘Social’ measures of productivity take a broader
view of who is counted as an input; they include output per labour force participant and
output per working age person. Unemployment and labour force nonparticipation due to
illness or disability can affect these social productivity measures. Note that each of the
health issues in Exhibit 1 can encompass any number of specific illnesses, disabilities,
and physical, mental or social conditions.

The literature identifies four main pathways by which health status can influence
productivity (Bloom and Canning, 2000). These are:

1. Direct impact on labour quality. Healthy workers have high physical stamina and
mental acuity relative to less healthy workers and are therefore likely to be more
productive for a given number of hours worked.



2. Incentive for educational investment. Poor health is a barrier to school attendance
and to the ability of students to learn while in school. Improved health removes
these barriers. In addition, higher life expectancy increases the lifetime return to
investment in education early in life.

3. Incentive for savings and capital investment. Longer life expectancy provides an
incentive for greater retirement savings, since people expect to live longer after
retirement. Higher savings translates into higher capital investment and higher
productivity.

4. Demographic Effects. Greater survival rates for young children may reduce
fertility and eventually lead to an increase in the proportion of the total population
that is of working age. Female labour force participation may also rise as fewer
births are required to achieve a given expected number of surviving children.
These changes increase per-capita output.

In the context of a modern developed country, the first and second pathways are
likely to be the most relevant. The literature review provided in Section |11 of this report
shows that investments in childhood health may have particularly high returns through
improved education. Since Canada (along with most developed countries) already has a
high average life expectancy and a low fertility rate, the impacts of marginal health
improvements along pathways 3 and 4 are likely to be small.®

The remainder of this report is structured as follows. In Section I, we describe
recent trends in Canadian productivity. Section 111 discusses recent trends in the average
health outcomes of Canadians, while Section IV discusses health inequalities across the
income distribution. Section V addresses the labour market impacts of illness with a
focus on absenteeism. Section VI provides a review of the academic literature on health
as a determinant of productivity. In section VII, we discuss the impact of health on
productivity through the channels outlined in Exhibit 1. Section VIII concludes and
provides a discussion of the policy implications of the report.

% Many developed countries are experiencing rapid population aging and the proportion of the population that is of
working age is expected to sharply decline in the coming decade. Improvements in the health of the elderly could
amplify this demographic trend. This would have a negative impact on per-capita output (all else being equal), but
would not necessarily affect productivity according to any of the measures listed in Exhibit 1.



II. Trends in Productivity in Canada*

Productivity is by far the most important driver of living standards for Canadians.
This is because real income can only increase in the long run if more real output is
produced.® While increased productivity growth is generally associated with higher
wages, it also brings to life a new world of possibilities for Canadians. Higher
productivity means that Canadians will be able to meet the fiscal pressures associated
with an aging population. It means the possibility of more health care funding. It means
that workers will have the option of benefiting from increased leisure. In short,
productivity growth is vital to the economic destiny of Canadians.® From this perspective,
Canada’s weak productivity performance since 2000 represents a massive shortfall.”

In order to assess the importance of government policies on productivity growth,
it is important to have an understanding of the trends in productivity growth and the
factors behind these trends. Such knowledge provides the context for discussion of the
impact on productivity growth of economic policy.

A. Labour Productivity Trends

Business sector real output per hour, which is the official measure of labour
productivity produced by both Statistics Canada and the US Bureau of Labor Statistics,
grew on average 0.6 per cent per year in Canada over the 2000-2009 period (Chart 1).2
Output per hour worked experienced no growth in 2007, then fell 0.9 per cent in 2008 as
output declined 0.3 per cent and hours worked increased 0.6 per cent. Labour
productivity increased 0.4 per cent in the recession year of 2009 as output declined more
slowly than hours worked (4.0 per cent versus 4.4 per cent).

Canada’s recent performance stands in stark contrast to that of the United States,
which recorded labour productivity growth of 2.7 per cent per year over the 2000-2009
period, 2.1 per cent in 2008 and 3.8 per cent in 2009.

* This section draws on Sharpe (2010).

®Terms of trade can also lead to an increase in real incomes, as has been the case in Canada in recent years due in large
part to the sharp increase in commodity prices (MacDonald, 2008). Yet, given the uncertain outlook for commodity
prices, the future contribution of terms of trade to income in Canada is not obvious and, unlike productivity gains,
terms of trade have the potential to contribute negatively to real income as seen in 2008 with falling commodity prices.
See Ross and Murray (2010) for a discussion of the implications of terms of trade for the measurement of living
standards in Canada.

® See Sharpe (2007) for a discussion of the importance of productivity.

7 See Arsenault and Sharpe (2008:15-17) for a discussion of what the Canadian economic landscape would have been
in 2007 under two alternative scenarios of productivity growth relative to actual developments. In the first scenario, it is
assumed that labour productivity since 2000 grows at the same rate as that experienced in the United States over the
2000-2007 period. The second scenario assumes that labour productivity grew at the historical trend established over
the 1973-2000 period in Canada. The impacts on GDP, annual hours worked, GDP per capita and GDP per hour are
provided.

8 Aggregate labour productivity can be measured at the total economy and business sector level. Each measure has
strengths and weaknesses. Indeed, the business sector measure suffers from less severe measurement issues than the
total economy measure as it excludes industries such as education and health where output is generally not marketed.
On the other hand, total economy measures are consistent with GDP per capita and are advantageous for international
comparability since, unlike the business sector measures, the definition of what industries are included in the total
economy does not differ across countries. See Smith (2004) for a detailed discussion of issues related to the appropriate
measurement of aggregate labour productivity.



Canada’s post-2000 productivity performance has been weak by historical
standards. Labour productivity growth was below the annual average growth of 1.5 per
cent recorded between 1973 and 2000 and below the 4.0 per cent per year recorded
during the golden era of 1947-1973 (Chart 2). Canada’s post-2000 productivity
performance was weak not only relative to the United States and to earlier periods, but
also relative to other OECD countries. Indeed, the Conference Board/GGDC total
economy database places Canada 21 out of 30 OECD countries in terms of labour
productivity growth over the 2000-2007 period (Chart 3) and 27" in the 1973-2000
period.

Chart 1: Real Output per Hour Growth, Business Sector, Canada and the United
States, Average Annual Rates of Change, Per Cent, 1973-2009
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Chart 2: Real Output per Hour Growth, Business Sector, Canada and the United
States, Average Annual Rates, Per Cent, 1947-2009
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Chart 3: GDP per Hour Worked Growth in OECD Countries, 2000-2007
(Compound Annual Rate of Growth, Per Cent)
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Labour productivity growth is the difference between real output growth and
labour input growth. Trends in output growth in the business sector in Canada and the
United States have been similar between 2000 and 2009, with annual output growth
averaging 1.4 and 1.7 per cent respectively. In both countries, average annual output
growth between 2000 and 2009 was well below that of the 1973-2000 period.

Business sector total hours worked in Canada increased at an average annual rate
of 0.7 per cent between 2000 and 2009, less than half the growth rate observed between
1973 and 2000. In the United States, business sector hours worked fell 1.0 per cent per
year over the 2000-2009 period, largely reflecting the sharp recessions at the beginning
and end of the 2000s south of the border. With output growing at a similar pace in both
countries, it was the large difference in labour input growth since 2000 that led to a
divergence in labour productivity growth between Canada and the United States.



While Canada’s trend productivity growth rate seems to have declined in recent
years, its closest neighbour appears to have shifted to higher trend productivity growth. In
2009, Canada’s business sector output per hour stood at only 70.1 per cent the US level,
down from 84.2 per cent in 2000 (Chart 4).

Chart 4: Real Output per Hour Worked, Business Sector, Canada as a Percentage
of the US Level, 1947-2009
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Source: CSLS Aggregate Income and Productivity Database (http://www. csls.ca/data/iptl asp), Table 7a



III. Trends in Health

In this section, we discuss recent trends in Canadian health by examining a variety
of health indicators. The objective of the section is to identify possible relationships
between health and productivity over the last two decades. Labour productivity growth
has been positive in recent years, although the growth rate has fallen off since 2000.
Trends in the health of Canadians may have contributed to these trends.

The analysis reveals that Canada’s health performance has been a mix of good
and bad in recent years.

A standard measure of general health in a society is average life expectancy at
birth. Life expectancy in Canada reached 80.7 years in 2006, up 5.8 years (or 7.7 per
cent) from 74.9 years in 1979 (Chart 5). The increase in Canada’s life expectancy
occurred at a fairly constant rate of 0.21 years per year over the 1979-2006 period.

Life expectancy at birth increased over the period for both men and women (Chart
6). By 2006, average life expectancy was 83.0 years for women (up from 78.8 in 1979)
and 78.3 years for men (up from 71.4 in 1979). Female life expectancy exceeded that of
men over the period, but the gap closed from 7.4 years in 1979 to 4.7 years in 2006.

Chart 5: Life Expectancy at Birth, Canada, 1979-2006
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Chart 6: Life Expectancy at Birth by Sex, Canada, 1979-2006
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Women
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Source: Data for 1979-1992 are from Statistics Canada CANSIM Table 102-0025. Data for 1993-
2006 are from CANSIM Table 102-0512.

Note: Statistics Canada’s estimates for 1993-2006 are three-year moving averages. We assign
them to the mid-year of the three-year period. For example, the 2006 estimate is for 2005-
2007

Chart 7 shows average life expectancy in a set of selected OECD countries as of

2007. Canada’s life expectancy is sixth among the fourteen countries, behind Australia
and Italy (81.4 years) and France, Spain and Sweden (81.0 years). The average life
expectancy among the countries is 80.2 years, slightly below Canada’s 80.7 years.

Average life expectancy at birth is sensitive to mortality rates in the early years of

life. Indeed, a large decline in infant mortality in Canada — from 10.9 per 1,000 live births
in 1979 to 5.1 per 1,000 live births in 2007 — has contributed to the increase in average
life expectancy (Chart 8).” In contrast, the total mortality rate has been constant at about 7

Chart 7: Average Life Expectancy, Selected OECD Countries, 2007
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Source: OECD Health Data 2009. XX
Note: Estimates for Canada, Italy, the United Kingdom and the United States are for 2006.

® In spite of this large decline, Canada’s standing relative to other advanced countries has deteriorated as other
countries experienced larger reductions in infant mortality. In 2007, Canada ranked 24" in the world in infant mortality.
This poor ranking reflects the poverty and isolation of certain communities in Canada (e.g. Aboriginal people), as well
as the way the data are collected (Priest, 2010).
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Chart 8: Total and Infant Mortality Rates, Canada, 1979-2007
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deaths per 1,000 Canadians since 1991 (the earliest year for which data are readily
available).® This highlights the importance of early childhood health, an issue to which
we shall return later in the report.

Canadians are living longer on average, but this has not led to an increase in the
proportion of Canadians who feel that they are in good or excellent health. In 2009, 60.5
per cent of Canadians reported that their health was ‘excellent’ or ‘very good’ (Chart 9).
This was down 2.6 percentage points (or 4.1 per cent) from 63.1 per cent in 1994. Over
the 1994-2007 period, the decline in self-perceived health was entirely attributable to a
3.6 percentage-point decline in the proportion of people whose health was ‘excellent’
(from 25.5 per cent in 1994 to 21.9 per cent in 2007). The proportion of Canadians whose
health was ‘very good’ was 37.6 per cent in both 1994 and 2007.

Another key summary measure of the health of Canadians is the average self-
reported health score, which takes account of the health status of Canadians at both the
high and low ends of the self-reported health scale. This average was nearly constant at
about 2.7 (between ‘fair’ and ‘very good’) over the 1994-2007 period (Chart 10). It did
decline slightly — from 2.78 to 2.70 — but the change was too small to be meaningful. On
average, Canadians were about as healthy in 2007 as they were in 1994.

10 Note that the total mortality rates do not adjust for the age distribution of the population. As the elderly rise as a share
of the total population, we would expect more deaths per capita. To some degree, this offsets health improvements that
reduce aggregate-level mortality rates at a given age. Consequently, an age-adjusted total mortality rate would be more
relevant than the unadjusted rate as an indicator of the impact of health improvements on mortality.
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Chart 9: Proportion of the Population Aged 12 and Over Reporting "Excellent’ or
'Very Good' Health, Canada, per cent, 1994-2009
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Chart 10: Average Self-Reported Health among the Population Aged 12 and Over,
Canada, 1994-2007
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Furthermore, many specific illnesses are becoming more prevalent in Canada. In
2009, 6.0 per cent of Canadians had diabetes, double the rate of 3.0 per cent recorded in
1994 (Chart 11). This is a key health indicator because diabetes (Type 2) is known to be
related to other health characteristics such as obesity and physical inactivity. The second
panel of Chart 11 illustrates that obesity also increased over the period, from 12.7 per
cent in 1994 to 17.9 per cent in 2009.

The prevalence of depression (a key indicator of mental health) was the same in 2008 as
in 1994, at 5.2 per cent. However, it varied substantially over the 1994-2008 period,
reaching a low of 4.1 per cent in 1996 and a high of 7.1 per cent in 2001 (Chart 12).
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Chart 11: Proportions of the Population with Diabetes and Obesity, Canada, per
cent, 1994-2009
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Chart 12: Proportions of the Population Aged 12 and Over with Depression, High
Blood Pressure, and Asthma, Canada, per cent, 1994-2009
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The proportion of Canadians age with high blood pressure increased dramatically
over the 1994-2008 period. In 2009, 16.9 per cent of Canadians had high blood pressure.
This was 8.2 percentage points (or 94.3 per cent) above the 1994 rate of 8.7 per cent.

The prevalence of asthma also increased over the 1994-2009 period, although all
of the increase occurred between 1994 and 2000. The proportion of Canadians with
asthma was 8.1 per cent in 2009, up 1.6 percentage points (or 24.6 per cent) from 6.5 per
cent in 1994.

Productivity has many determinants. In developed countries, health is likely less
important for productivity advance than factors such as investment, human capital and
technological progress. This section has briefly reviewed major trends in health in
Canada. A key development has been the rise in life expectancy. As this development is
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largely driven by improvements in the life expectancy of the population 65 and over,
which are largely or entirely out of the workforce, these positive developments are of
little relevance for productivity.

More relevant from a productivity perspective is the health of the overall
population, which includes the workforce. This is captured by the average self-reported
health of the population 12 and over and this variable has showed a slight downward
trend in recent years, which may be linked to the aging of the population. It is doubtful
that such a small change would have a major effect on labour productivity.

There have been marked increases in the incidence of diabetes, obesity, high
blood pressure. It is possible that these developments could have contributed somewhat
to greater absenteeism, and hence lower productivity growth when measured on a per
worker basis. It is interesting to note that the incidence of depression, which likely has a
greater productivity-reducing impact than the other three conditions, has been stable.



14

IV. Health Inequalities

Total population averages are important, but they may mask variation in health
outcomes across members of the population. In this section, we examine health outcomes
inequalities with respect to income distribution. Income is a proxy for labour
productivity.'*

The relationship between income and health is complex and by-directional, likely,
with contributions going from one direction to another over an individual’s life course.
The impact of health on income is through labour productivity, as healthier people are,
generally, more productive; but it is also through the mere ability and decision to
participate in the labour market. In addition, according to human capital theory, more
educated individuals are more productive. Since healthier children tend to achieve higher
educational attainment (Hack et al., 2002; Case et al., 2005; Currie, 2005; and Currie et
al., 2009), health in early life stages contributes to higher future productivity and income.
There are also a number of pathways from income to health. The most common focus is
on social and material deprivation in terms of disproportionate exposure to risk factors
and the inability to access basic necessities, and on psychosocial stress in terms of the
inability to control life circumstances (Lynch et al., 2000; Mackenbach et al., 2007; and
Marmot, 2003). While the individual interpretation within these two broad pathways
concentrates on income-related characteristics such as occupation, education, attitudes
and values, structural analyses emphasize political, economic, and social conditions
(Raphael et al., 2005).

The data show that healthier people have higher household incomes, but the
direction of causation is not clear. One view is that healthy people are more energetic and
productive and therefore earn higher incomes than unhealthy people. An equally
plausible view is that people with high incomes have more resources to devote to the
maintenance of good health and that this leads to their superior health outcomes. High
income people may be able to access better education, allowing them to make better
informed decisions about their health. As the literature review in Section VI below
illustrates, it is likely that forces act in both directions in the health-income relationship.

A. Population 12 and Over

Chart 13 illustrates self-perceived health by income decile. The relationship is
clear: the higher the income decile, the higher the average self-perceived health of
persons in that decile. The overall average for the Canadian population in 2007 and 2008
was 2.7 (on a 0-4 scale, with 0 indicating poor health and 4 indicating excellent health).
Canadians in the bottom ten per cent of the income distribution had an average self-
perceived health score of 2.3, while those in the top decile had an average score of 3.0.

1 Strictly speaking, individual employment income is the income measure that best approximates labour productivity.
Unfortunately, the Canada Community Health Survey includes data only on household income. Household income is a
much worse proxy for productivity than individual income because it is not individual-specific and because it includes
non-employment income (e.g. income from government transfers). Nevertheless, it is likely that high-income
households have at least one member with high employment income and vice versa.
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Similar patterns hold for specific health conditions. Diabetes prevalence is over
10 per cent in each of the bottom two income deciles, but below 5 per cent in each of the
top two deciles (Chart 14). With the exception of the increase from the first to the second
decile, diabetes prevalence decreases as we move up the income distribution.

Chart 13: Self-perceived Health of Persons Aged 12 and Over by Household Income
Decile, Canada, 2007 and 2008
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Chart 14: Proportion of Population Aged 12 and Over with Diabetes by Household
Income Decile, Canada, Per Cent, 2007 and 2008
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Obesity is a known risk factor for diabetes. Like diabetes, obesity is more
common at the bottom of the income distribution than at the top (Chart 15). Obesity rates
are 21.2 per cent and 21.6 per cent in the first and second household income deciles,
respectively; in the ninth and tenth deciles, they are 19.7 per cent and 17.9 per cent.
However, the differences in obesity across the income distribution are not as pronounced
as the differences in diabetes. Obesity rates are stable at about 20 per cent throughout the
middle 60 per cent of the income distribution.
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Chart 15: Proportion of the Population Aged 18 and Over that is Obese (BMI > 30)
by Household Income Decile, Canada, Per Cent, 2007 and 2008
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The prevalence of heart disease by income decile is very similar to that of
diabetes. Heart disease afflicts between 9 and 12 per cent of Canadians within each of the

bottom three income deciles, but the rate declines to about three per cent in the top
deciles (Chart 16).

Similarly, the prevalence of high blood pressure is higher among those at the
bottom of the distribution (Chart 17). The proportions of persons with high blood
pressure in the first and second income deciles are 24.8 per cent and 31.4 per cent,
respectively. In the ninth and tenth deciles, the rates are 15.0 per cent and 14.8 per cent.

Chart 16: Proportion of the Population Aged 12 and Over with Heart Disease by

Household Income Decile, Canada, Per Cent, 2007 and 2008
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Chart 17: Proportion of the Population Aged 12 and Over with High Blood Pressure
by Household Income Decile, Canada, Per Cent, 2007 and 2008
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Even cancer is more common among the relatively poor than among the relatively
rich (Chart 18). Cancer rates are 3.1 per cent in the bottom decile and 3.6 per cent in the
second decile; in the ninth and tenth deciles, the rates are 1.7 per cent and 1.8 per cent,
respectively.

The inequalities are just as pronounced when it comes to mental health. Chart 19
illustrates that self-reported mental health is substantially better among those at the top of
the income distribution than among those at the bottom. The higher the decile, the greater
the proportion of people who report having excellent or very good mental health. Only
56.4 per cent of people in the bottom decile are in good mental health. Among members
of the top decile, the proportion is 82.9 per cent — 26.5 percentage points higher.

Chart 18: Proportion of the Population Aged 12 and Over Diagnosed with Cancer
by Household Income Decile, Canada, Per Cent, 2007 and 2008
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Chart 19: Proportion of the Population Aged 12 and Over Reporting Excellent or
Very Good Mental Health by Household Income Decile, Canada, Per Cent, 2007
and 2008
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Chart 20 illustrates the prevalence rates for depression. The depression rate in the
bottom ten per cent of the income distribution is 21.7 per cent, much higher than the rates
observed across the rest of the distribution. Starting from the second decile, depression
rates decline from about 14 per cent to 11.5 per cent at the top of the distribution.

Particularly large inequalities in health status exist for illnesses that are not
covered by Canada’s national healthcare system. The proportion of the population
reporting excellent or very good oral health (including dental health) increases with
household income decile (Chart 21). In each of the bottom three deciles, fewer than half
of Canadians report excellent or very good oral health. The proportion for the top ten per

Chart 20: Proportion of the Population Aged 12 and Over Reporting Depression in
the Past Year by Household Income Decile, Canada, Per Cent, 2007 and 2008
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Chart 21: Proportion of the Population Aged 12 and Over Reporting Excellent or
Very Good Mouth and Tooth Health by Household Income Decile, Canada, Per
Cent, 2007 and 2008
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cent of the income distribution is 68.6 per cent, 28.1 percentage points higher than the
proportion for the bottom decile (40.5 per cent).

Similarly, Canadians at the bottom of the income distribution are more likely than
those at the top to have an uncorrected vision problem (Chart 22). Uncorrected vision
problems afflict 3.1 per cent of those in the bottom decile, but only 0.4 per cent of those
at the top.

Repetitive strain injury is an indicator according to which those at the top of the
income distribution are worse off than those at the bottom (Chart 23). Prevalence rates in
the ninth and tenth deciles are 16.2 and 15.4 per cent, respectively. By comparison, the
rates for the first and second deciles are 11.0 and 9.6 per cent, respectively. The reversal
of the typical pattern may reflect higher employment rates among members of higher
income deciles. Repetitive strain injuries are often associated with occupational tasks.

Chart 22: Proportion of the Population Aged 12 and Over with an Uncorrected
Vision Problem by Household Income Decile, Canada, Per Cent, 2007 and 2008
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Chart 23: Proportion of the Population Reporting a Repetitive Strain Injury in the
Past Year by Household Income Decile, Canada, Per Cent, 2007 and 2008
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Members of the top income deciles report higher work-related stress than
members of lower deciles (Chart 24). In the ninth and tenth income deciles, 30.3 and 34.8
per cent (respectively) of Canadians report high levels of work stress. The corresponding
proportion is about 23.6 per cent in the bottom three deciles. As in the case of repetitive
strain injuries, this pattern may reflect higher employment rates among higher income
groups. High income people may also have more high-pressure jobs than low-income
people on average.

In spite of these work-related matters, the fact remains that the health outcomes of
those at the bottom of the income distribution are worse, on average, than those of people
at the top of the distribution according to most of the health indicators we examine. While
this report does not focus on the socioeconomic determinants of health, it is worth noting
that people at the bottom of the income distribution face greater self-perceived barriers to
health improvement than do those at the top. Chart 25 shows that 52.2 per cent of

Chart 24: Proportion of the Population Reporting 'Quite a Bit' or ‘Extreme’ Work
Stress by Household Income Decile, Canada, Per Cent, 2007 and 2008
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Chart 25: Proportion of the Population who Believe they Face Barriers to Health

Improvement by Household Income Decile, Canada, Per Cent, 2007 and 2008
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Chart 26: Proportion of the Population Facing Cost-related Barriers to Health
Improvement, by Household Income Decile, Canada, Per Cent, 2007 and 2008
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Canadians in the bottom income decile and 50.0 per cent of those in the second decile
believe that they face barriers to health improvement. Among those in the top decile, the
proportion is slightly lower, at 47.3 per cent. The inequality is more pronounced if we
consider only cost-related barriers. Over 12 per cent of those in the bottom income decile
believe that financial barriers prevent them from improving their health (Chart 26). This
proportion declines as income rises, and only 1.9 per cent of those in the top decile regard
financial costs as a barrier to health improvement.

Exhibit 2 summarizes the health inequalities described in this subsection.
Canadians (aged 12 and over) in the top household income decile had 30 per cent higher
self-perceived health, 47 per cent higher self-rated mental health, and 69 per cent higher
self-rated mouth and tooth health than those in the bottom decile. The inequality is largest
for mouth and tooth health, which is not covered by the public health care system in
Canada. This is consistent with the fact that the proportion of top-decile Canadians who
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face cost-related barriers to health improvement is only 15 per cent of the proportion of
bottom-decile Canadians who face such barriers.

In general, illnesses are more common at the bottom of the income distribution
than at the top. Exceptions are repetitive strain injuries and work-related stress, which
likely reflects the fact that people at the bottom of the income distribution are less likely
to be employed than those at the top.

Exhibit 2: Summary of Health Inequalities by Household Income Groups,
Population Aged 12 and Over, 2007 and 2008

Health Status 90:10 80:20 50:50

Conditions for which a Higher Score Implies Better Health
Self-perceived Health 1.30 1.26 1.15
Self-reported Mental Health 1.47 1.35 1.18
Self-reported Mouth and Tooth Health 1.69 1.55 1.30

Conditions for which a Higher Score Implies Worse Health
Diabetes 0.35 0.36 0.52
Obesity 0.84 0.88 0.92
Heart Disease 0.33 0.30 0.44
High Blood Pressure 0.60 0.53 0.64
Cancer 0.58 0.52 0.59
Depression 0.53 0.64 0.77
Uncorrected Vision Problem 0.13 0.15 0.34
Repetitive Strain Injury 1.40 1.53 1.33
Work-related Stress 1.47 1.37 1.22
Face Barriers to Health Improvement 0.91 0.93 0.96
Face Cost-related Barriers to Health Improvement 0.15 0.21 0.40

Note: The 90:10 ratio is the ratio of the average score of those in the top household income decile (i.e. above the 90"
percentile) to that of those in the bottom decile (i.e. those below the 10™ percentile). The 80:20 and 50:50 ratios are
similarly defined.

B. Working Population

In many cases, health variables and income may be codetermined. If one has
cancer, or another severe health problem, the inability to work will reduce his or her
income. Therefore, while lower income may cause more health problems, more health
problems may also cause lower income. By looking at only those who are working, we
can alleviate some of the complications that arise from this two-way relationship.

Among employed persons, the discrepancy between the self-perceived health of
those at the top income deciles remains. There is a clear relationship between income and
the self-perceived health of individuals even only looking at those who are not working.
Among working people with household incomes in the first decile, 52 per cent had a self-



23

perceived health of very good or excellent versus 72.1 per cent in the tenth decile (Chart
27). However, the relationship is much less strong for some of the diseases looked at in
the previous section.

Chart 27: Per Cent of Workers Rating their Health as Very Good or Excellent by
Household Income Decile, 2007 and 2008
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Chart 28: Per Cent of Workers with Heart Disease by Household Income Decile,

2007 and 2008
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Although there is a strong relationship between income deciles and heart disease
among the whole population, the relationship is significantly reduced when considering
only those who are employed. In fact the highest incidence of heart disease is among
those with only slightly below average incomes in the third, fourth, and fifth deciles
(Chart 28). Furthermore, rates of heart disease in the working population are virtually
identical between the first and tenth decile of income at 2.5 per cent and 2.3 per cent
respectively.
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The relationship between diabetes and income decile also becomes less apparent
when only considering the working population. The proportion of workers with diabetes
in the two lowest household income deciles (Chart 29) is less than half of the proportion
in the entire population (Chart 14). However, the proportion of those in the top income
decile with diabetes is very similar (3.8 per cent versus 3.4 per cent) suggesting that
many of those in the top household income deciles are working even if they have diabetes
compared to those in the bottom.

In the first section, there was a positive relationship between repetitive strain
injuries and income level. Chart 30 shows that repetitive strain is slightly more prevalent
in the top three deciles than the lower deciles, however, the relationship is much less
strong than in the entire population of those 12 and up (Chart 23). Again, the proportions

Chart 29: Per Cent of Workers with Diabetes by Household Income Decile, 2007
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Chart 30: Per Cent of Workers with a Repetitive Strain Injury by Household

Income Decile, 2007 and 2008
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of those who work with a household income in the top decile have about the same rate of
repetitive strain injury as the general population. Unsurprisingly, this indicates that the
bulk of those who are in households in the top decile are also those who are working.

Within the general population of those 12 and older, there is a higher prevalence
of high blood pressure in the lower household income deciles. However, the opposite is
true among the working age population (Chart 31). Among the working population, the
highest household income decile has the highest proportion of those with high blood
pressure (13.4 per cent) and the lowest income decile has the lowest (10.4 per cent). A
possible explanation is the additional stress of working in a higher paying job which
generally has more responsibility. Alternatively, high-income workers may be more
likely to have the financial means to manage their high blood pressure (and any co-
morbidities that may be associated with it) and remain in the workforce. Age may also be
a factor; older workers are likely to have both higher earnings and higher blood pressure
than younger workers.

The incidence of cancer appears to have little correlation with household income
among workers (Chart 32). This is not true for the entire population, in which those with
lower incomes tend to have higher rates of cancer. This indicates that people with cancer
are less likely to be working and therefore have lower household income.

Chart 31: Per Cent of Workers with High Blood Pressure by Household Income
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Chart 32: Per Cent of Workers with Cancer by Household Income Decile, 2007 and
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Exhibit 3 summarizes the health inequalities in the employed population. In most
cases, the data indicate that workers at the top of the household income distribution are in
better health than those at the bottom. Cancer and high blood pressure are exceptions;
workers in the top household income decile are 8 per cent and 29 per cent more likely to
have cancer and high blood pressure (respectively) than those in the bottom decile. This
may reflect the fact that older workers are more likely than younger workers to live in
high-income households and to have these illnesses.

In summary, there are large inequalities in health indicators by income group,
with persons in low income households in general manifesting poorer health outcomes
that persons in high-income households.

Exhibit 3: Summary of Health Inequalities for Workers by Household Income
Groups, Population Aged 12 and Over, 2007 and 2008
Health Status 90:10 80:20 50:50

Conditions for which a Higher Score Implies Better Health
Self-perceived Excellent or Very Good Health 1.39 1.31 1.00

Conditions for which a Higher Score Implies Worse Health

Diabetes 0.76 0.80 0.86
Heart Disease 0.92 0.94 0.89
High Blood Pressure 1.29 1.15 1.05
Cancer 1.08 1.17 1.02
Repetitive Strain Injury 0.94 1.06 1.10

Note: The 90:10 ratio is the ratio of the average score of those in the top household income decile (i.e. above the 90"
percentile) to that of those in the bottom decile (i.e. those below the 10™ percentile). The 80:20 and 50:50 ratios are
similarly defined.
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The comparison of the general population aged 12 and over with the working
population in terms of the distribution of health outcomes indicates that there is a more
severe health gradient among non-workers than among workers (Exhibits 2 and 3). Age is
probably a major factor underlying this pattern; senior citizens are less likely to work and
more likely to suffer from poor health than younger people. But it may also be the case
that poor health prevents some working-age people from working. This reduces ‘social
productivity.’

The importance of non-workers in societal health measures is highlighted by
Exhibit 4, which provides a comparison between the working population and the
population aged 12 and over in terms of several health status measures. All the
comparisons indicate that the general population is less healthy than the population of
workers (with the exception of repetitive strain injuries, which are often associated with
work). As noted above, this reflects the fact that the population aged 12 and over includes
elderly retirees who are likely to have low health status relative to working-age people. It
also reflects the influence of non-elderly people who are kept out of the labour force by
illness or injury.

Exhibit 4: Summary of Health Inequalities by Household Income Groups,
Population Aged 12 and Over, 2007 and 2008
Health Status Population Employed Difference
Aged 12+ Population

Conditions for which a Higher Score Implies Better Health
Self-perceived Excellent or Very Good Health 59.30 63.08 -3.78

Conditions for which a Higher Score Implies Worse Health

Diabetes 7.13 4.10 3.03
Heart Disease 6.49 2.52 3.97
High Blood Pressure 20.80 12.49 8.31
Cancer 2.45 1.15 1.30

Repetitive Strain Injury 13.00 15.65 -2.65
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V. Health and the Labour Market in Canada

A. Absenteeism

Iliness may affect productivity in per-worker terms through increased worker
absence (Exhibit 1). In 2009, the average full-time worker missed 7.8 days of work due to
iliness or disability in Canada. Per-worker sickness absence has increased 1.4 days per
year from 6.4 days in 1987 (Chart 33). About 29 per cent of this increase is due to
population aging. In age adjusted terms, average days lost increased from 6.4 to 7.4 over
the 1987-2009 period — an increase of 1.0 days per year. Lost days (in both age-adjusted
and unadjusted terms) fell between 1987 and 1996 and reached a low of 5.4 days in 1996.
The increase since then has been more dramatic than the increase over the whole 1987-
2009 period.

Women miss more days of work due to illness or disability than men. Female
workers lost an average of 9.3 days in 2009, while male workers lost only 6.6 (Chart
34)." Most of the growth in total worker absences is due to increased absence by female
workers. In 1987, male workers missed 6.3 days on average. This declined to 5.0 in 1996,
before rising to its 2009 level of 6.6 days — just 0.3 days higher than in 1987. Among
female workers, the increase was 2.8 days, from 6.5 in 1987 to 9.3 in 2009. The female-
male gap in lost work days widened from 0.2 days in 1987 to 2.7 days in 2008.

On average, older workers miss considerably more days due to illness or
disability than young and prime-age workers (Chart 35). Workers aged 55 and over
missed an average of 10.5 days of work in 2009, compared to 7.6 days among workers
aged 25-54 and 5.3 days among workers aged 15-24. Average days missed increased

Chart 33: Average Number of Work Days Lost due to Own llIness or Disability per
Full-time Employee Aged 15 or Older, Canada, Days, 1987-2009
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Source: CANSIM series v2801634.
Note: Age adjustment was carried out by applying the share of full time employed workers that are 55 years of age or
olderin 1987 to the average days lost each year.

12 Absences due to sickness or disability account for the majority of work days missed in Canada. The average worker
missed 9.8 days of work in 2009 (excluding maternity leave), of which we know that 7.8 (or 80 per cent) were due to
his or her own illness or disability (as opposed to personal business, looking after sick relatives, etc.). This proportion is
down from 83.8 per cent in 1997, that year, 6.2 of the average worker’s 7.4 missed work days were due to illness or
disability. See Statistics Canada CANSIM series v2801631 for total days of work missed, excluding maternity leave.
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Chart 34: Average Number of Work Days Lost due to Own llIness or Disability per
Full-time Employee Aged 15 or Older by Sex, Canada, Days, 1987-2009
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Source: Statistics Canada CANSIM series v2R802489 and v2803344

Chart 35: Average Number of Work Days Lost due to Own IlIness or Disability per
Full-time Employee Aged 15 or Older by Age Group, Canada, Days, 1987-2009
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Source: CANSIM Tables v2801729, v2801919. and v2802204.

for the two youngest age groups between 1987 and 2009. The increases were 1.1 days for
workers aged 15-24 and 1.3 days for prime-age workers. Among workers 55 and older,
average missed days declined by 0.9 days over the period. The within-group increases
drove the overall increase in missed days illustrated in Chart 33, with the compositional
effect of the aging workforce also playing a role.

Chart 36 shows the average per-worker number of days lost due to own illness or
disability in 1987 and 2009, broken down by occupational category. The average worker
in the health sector missed 13.1 days in 2009, the most among the ten occupational
categories. Workers in management missed the fewest days (on average) in 2009, with
4.7 missed days.

By far the largest absolute increase in lost days was 4.9 days, which occurred in
the health sector. This is consistent with the expansion of the female-male gap in lost
days over the 1987-2009 period. Note that the occupational categories with the smallest
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Chart 36: Average Number of Work Days Lost due to Own llIness or Disability per
Full-time Employee Aged 15 or Older by Occupational Category, Canada, Days,
1987 and 2009
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Note: The categories are defined as follows:

1. Health occupations;

2. Occupationsunique to processing, manufacturing and utilities;

3. Trades, transport and equipment operators and related occupations;
4. Business, finance and administrative occupations;

5. Sales and service occupations;

6. Occupationsn social saence, education, government service and religion;
. Occupationsunique to primary industry;

8 Occupationsin art, culture, recreation and sport;

9. Natural and applied sciences and related occupations; and

10. Management occupations.

~

increases (or, in some cases, decreases) in lost days over the period — trades and
transport; manufacturing and utilities; primary industry; and the natural sciences — are
traditionally male-dominated fields, while women are more often found in the
occupations that had larger increases in lost days — health; social science, education and
government; sales; and art and culture. However, these data do not explain why the
average number of sickness days has increased more in ‘female-friendly’ occupations
than in ‘male-dominated’ ones. Occupational characteristics are a possible explanation.
For example, skilled workers in the health or government sectors may be allowed more
days of paid sick leave than less well-educated workers in the trades, manufacturing, and
SO on.

Newfoundland lost the largest number of work days to illness or disability on
average in 2009 (9.9 days per worker), followed by Quebec (9.7 days per worker) and
Nova Scotia (9.3 days per worker). The lowest average was 5.9 days per worker in
Alberta, perhaps reflecting the high opportunity cost of missing work in the high-wage
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Chart 37: Average Number of Work Days Lost due to Own IlIness or Disability per
Full-time Employee Aged 15 or Older, Canada and the Provinces, Days, 1987 and
2008
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Source: Statistics Canada CANSIM Tahle 279-0029

province. The average number of worker absences due to illness or disability increased in
every province over the 1987-2009 period. The largest increase was 3.8 days in Nova
Scotia; the smallest was 0.5 days in Ontario.

B. Workplace Injuries

Many injuries take place in the workplace. Although this report does not focus on
the role of the workplace in the health of Canadians, it is worth noting that workplace
injuries have declined dramatically in recent years. In 2008, 307,814 workplace injuries
occurred in Canada. This was down 27.5 per cent from 424,848 in 1993. The incidence of
workplace injury declined from 3,321 to 1,797 per 100,000 workers over the same period
(Chart 38).%3

13 While workplace injuries declined over the 1993-2008 period, workplace fatalities increased. In 2008, 1,038 workers
(or 6.1 per 100,000) died due to workplace accidents or occupational diseases in Canada. This was up slightly from 758
(or 5.9 per 100,000) in 1993.
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Chart 38: Number and Incidence of Workplace Injuries, Canada, 1993-2008
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Source: AWCBC National Work Injury and Disease Statistics and Statistics Canada Labour
Force Survey, CANSIM series v2461119.
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VI. Impact of Health on Productivity: Literature Review

In this section, we review the existing literature relating health to productivity.
Although there are many intuitive reasons to expect a relationship running from health to
productivity, relatively little theoretical work has been done to formalize those intuitions.
However, a substantial empirical literature provides evidence on the health-productivity
relationship at both the micro- and macroeconomic levels. At the microeconomic level,
better health is associated with improved labour market outcomes for individuals. Health
affects labour market participation and hours worked, while its impact on earnings per
hour is less clear. At the macroeconomic level, evidence suggests that better health is
associated with faster economic growth.

Before discussing the literature, it is important to note a number of challenges
facing empirical work on the health-productivity relationship. It is difficult to establish
the direction of causation even when a significant correlation is found. In addition, both
health and productivity can be measured in various ways. Countries may differ in the
types of health issues that are important for their aggregate productivity performances,
and different measures of productivity may have different relationships to a given health
measure. The ‘best” measure of labour productivity is output per hour worked (because
hours worked is a more accurate measure of labour input than other measures such as the
number of workers), but most studies — especially at the macroeconomic level — use
output per worker or output per capita as the productivity metric. Improvements in per-
worker output do not necessarily imply improvements in per-hour output.

This literature review has six subsections. The first outlines general mechanisms
linking health to productivity. The second discusses two ways of incorporating health
into standard neoclassical growth theory and describes related empirical work. The third
subsection addresses the impact of health on educational investment. The fourth discusses
productivity losses due to absenteeism and presenteeism, and the fifth addresses the
impact of health on individual labour market outcomes. The sixth subsection provides a
brief summary.

A. Mechanisms Linking Health to Productivity

There are several plausible mechanisms by which health could influence
productivity. As noted earlier, Bloom and Canning (2000) specify four such mechanisms:

1. Direct impact on labour quality. Healthy workers have high physical stamina and
mental acuity relative to less healthy workers and are therefore likely to be more
productive for a given number of hours worked.

2. Incentive for educational investment. Poor health is a barrier to school attendance
and to the ability of students to learn while in school. Improved health removes
these barriers. In addition, higher life expectancy increases the lifetime return to
investment in education early in life.
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3. Incentive for savings and capital investment. Longer life expectancy provides an
incentive for greater retirement savings, since people expect to live longer after
retirement. Higher savings translates into higher capital investment and higher
productivity.

4. Demographic Effects. Greater survival rates for young children may reduce
fertility and eventually lead to an increase in the proportion of the total population
that is of working age. Female labour force participation may also rise as fewer
births are required to achieve a given expected number of surviving children.
These changes increase per-capita output.

The same list had been mentioned earlier by Sachs and Bloom (1998) in a paper
on geography and economic development in Africa. Several of the mechanisms are likely
to play a more significant role in developing countries than in developed ones. It is
plausible, for example, that a poor country would experience substantial increases in the
incentive for savings and investment if health investments increased the average life
expectancy from 40 years to 50 years. It is less likely that similar health investments in a
rich, healthy country would have large effects because life expectancy is already high.
For wealthy countries, the mechanism related to the direct impact of health on labour
quality is likely to be the most significant of the four.

This report is concerned with health as a determinant of productivity, but it is
plausible that causality runs in the opposite direction. At the individual level, high-
income persons may be more able to devote resources to the maintenance of their health
than low-income persons. At the macro level, good average health may require
investments in medical technologies or public awareness campaigns, or in underlying
determinants of health such as education and early childhood development. To the extent
that good health requires substantial investments, one would expect rich persons and
highly productive (and therefore rich) societies to be more healthy than poor ones
because they can afford to be.

B. Health and Neoclassical Growth Theory

The baseline model for understanding growth in per-capita or per-worker output
is the neoclassical growth model (Solow, 1956; Swan, 1956).* In the standard model,
output is produced using two inputs — physical capital and labour — and technology is
assumed to improve the productivity of labour. Everything other than physical capital and
labour that affects output is assumed to be part of technology and is not explicitly
measured.

It is possible to augment the neoclassical model with additional factors of
production in two ways. The first is to add additional inputs, so that instead of physical

141t does not matter whether we use the phrase ‘per-worker output’ or ‘per-capita output’ in this subsection, since the
neoclassical model assumes that the entire population is employed in production.
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capital and labour, we have physical capital, labour, and human capital (for example). *°
The second approach is to assume a precise functional form for the technology factor and
explicitly include the additional factors as part of technology. Both approaches have been
used to incorporate health into the neoclassical model.

The seminal work on the augmented neoclassical model is Mankiw et al. (1992),
in which the authors include human capital as a third input in production. The term
‘human capital’ is broad in its meaning, but in their theoretical and empirical work,
Mankiw et al. conceive of it as embodying only education. Knowles and Owen (1995)
use the same approach to build a neoclassical growth model in which education and
health are included as separate inputs to production.

Note that under this approach, health is considered to be a stock variable. Just as
the economy has a stock of physical capital at any point in time, so too does it have a
stock of health. The aggregate health stock can be influenced by saving a certain share of
income in each time period (e.g. a share of GDP in each year) and devoting it to
investment in health. Health is assumed to depreciate at a fixed rate over time (e.g.
through ‘wear and tear’ on people’s bodies), so a certain minimum level of investment is
needed in each period to offset depreciation and maintain the health stock at a constant
level. Moreover, additional health investment is required to keep the health-labour ratio
constant because the population is assumed to grow over time. (All of these statements
also apply to the stocks of physical capital and educational capital).

The augmented neoclassical model gives rise to a steady state equilibrium in
which the stocks of health, physical capital and education are constant over time in per-
worker terms. Their equilibrium per-worker levels can be derived as functions of various
model parameters, including the savings rates for each type of capital. These can then be
used to compute output per worker (or productivity), which is what we care about.

As is well known, the steady-state growth rate of output per worker is determined
by an exogenous model parameter; namely the rate of technological progress. Since the
neoclassical model does not explain technical progress, it does not provide a satisfactory
explanation of per-worker output growth. In particular, health does not affect productivity
growth in the augmented neoclassical model.

The level of per-worker output in a given period, however, is an increasing
function of the savings rates for each type of capital. If a country increases the annual
proportion of its GDP it devotes to health investment, then its per-worker health stock
will increase and lead to higher output per worker.*® The model does not explain how

15 When factors are added in this way, a steady state solution to the model exists only under certain technical
conditions. It is always possible to add more factors of production if the aggregate production technology is assumed to
take a Cobb-Douglas form. All the models discussed in this subsection use a Cobb-Douglas production function.

18 Note that the equilibrium associated with the highest productivity level is not necessarily the best from a welfare
perspective. If a country devoted 100 per cent of its output to investment in productive inputs such as health, it would
become extremely productive but would have zero consumption (since consumption is the difference between output
and investment). It is possible to derive ‘Golden Rule’ savings rates that maximize consumption (in the present period
and across future periods). Such savings rates are ‘not too high and not too low.” There is no guarantee that real-world
rates of investment in health approximate the theoretical ‘Golden Rule’ rate.
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savings rates are determined, but it does show how higher investment in health can lead
to higher steady-state productivity levels. The model predicts that countries with high
savings rates for investment in health (and in physical capital, education, and any other
stocks included in the model) will converge to high-productivity equilibria, and vice
versa.

The neoclassical model is simplistic, but it is useful in that it generates a linear (in
logarithms) equation for per-worker GDP growth as a function of the model parameters
and the stocks of inputs. This equation lends itself to empirical testing by linear
regression. Using cross-country regression analysis, Knowles and Owen (1995) show that
the health-augmented neoclassical model explains more of the cross-country variation in
per-worker income than does the neoclassical model augmented with only education (as
in Mankiw et al. [1992]). When health (measured using life expectancy as a proxy) is
included in the regressions, education loses its significance as a predictor of per-worker
GDP growth.

As mentioned earlier, the second way to augment the neoclassical growth model
to account for health is to explicitly model health as part of labour-improving
technology.” Knowles and Owen (1997) assume that labour-improving technology
comprises education, health, and a catch-all term that captures everything else
(experience, innate ability, etc.). Each of these three variables is assumed to grow at a
constant exogenous rate. This differentiates the health-as-technology approach from the
health-as-input approach of Knowles and Owen (1995), in which health was a stock
whose growth could be influenced by investment.

More recently, Acemoglu and Johnson (2007) use the same approach to model the
impact of life expectancy in the neoclassical growth model. They assume that life
expectancy determines three variables — total factor productivity, human capital, and
population size — that in turn combine with physical capital and land to determine output.

In the health-as-input approach to incorporating health in the neoclassical model,
investment in health affects the level of productivity but not the equilibrium growth rate.
In the health-as-technology approach, increasing health directly affects the equilibrium
growth rate of productivity. The level of productivity is affected only indirectly, through
the compounding impact of the growth rate over time. This is the key difference between
the two approaches in terms of the results they generate.

Both approaches lead to linear estimation equations that can be taken to the data.
The empirical findings of Knowles and Owen (1997) are consistent with those of
Knowles and Owen (1995), discussed earlier. It is noteworthy that Acemoglu and
Johnson (2007) find a negative relationship between health and productivity in their
cross-country panel regressions for the 1940-2000 period. They attribute this to health

17 To augment the model in this way while preserving the linearity of the reduced form equation (which is desirable to
the extent that we want to claim that linear GDP growth regressions are theoretically grounded) requires additional
technical assumptions. In particular, technology must be modeled as a log-linear function of health (and whatever other
variables are included). The models we discuss here do use this approach. There is no particular reason to think that this
is a ‘good’ way of modeling technology. See Rodriguez (2007).
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improvements having increased the population by more than they increased output, so
that output per person fell. In both Acemoglu and Johnson (2007) and Knowles and
Owen (1997), the samples include both rich and poor countries.

Finally, we note that the augmented neoclassical growth model — especially when
it is augmented using the health-as-technology approach — is consistent with the direct
impact on labour quality mechanism identified by Bloom and Canning (2000) and
discussed above.

C. Investment in Health and its Relationship to Education

Grossman (1972) provides the standard theoretical model of demand for health
and health-improving goods and services. In the Grossman model, health delivers two
benefits for the consumer: it generates utility directly, and it provides ‘healthy time’ that
can be used to perform various productive activities that ultimately lead to consumption
and utility. Thus, health has properties of both consumption goods and capital goods.

The consumer has a stock of health that changes over time according to his or her
investment decisions. Health is assumed to depreciate at a rate that increases with age,
but the consumer can offset this by investing in health-promoting activities (medical care,
healthy behaviours, etc.).

Health increases the quantity of healthy time available for production. It does not
affect the quality or quantity of the work that can be done over a given span of time. In
productivity terms, health improvements can increase output per person (by allowing the
person to work more hours), but not output per hour worked.

The model also implies a positive relationship between health and education, with
higher education causing improved efficiency in health investment. (Education increases
productivity in per-hour terms and thereby increases the efficiency of all types of
activities, including health investment.) This is important because education is a key
driver of productivity growth. The positive relationship between health and education is
substantiated by the empirical literature (Grossman and Kaestner, 1997; Smith, 2005), but
the direction of causation is not clear. It is plausible that better health leads to increased
education (Bloom and Canning, 2000). The model does not capture this potential aspect
of the health-education relationship.

Aizer and Straud (2010) provide compelling evidence that education affects the
degree to which people respond to information that is important to their health. The
authors study pregnant women’s behavioural responses to the 1964 United States
Surgeon General Report on Smoking and Health, the report that first brought the negative
health effects of smoking to public attention. They show that pregnant women with
relatively high levels of education reduced their smoking immediately following the
release of the report, while less well-educated women did not. Education exerted an
additional influence through peer effects; women who were surrounded by well-educated
women were more likely to reduce their smoking than women surrounded by less well-
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educated women. These behavioural changes led to improvements in the health status of
the well-educated women’s children, relative to the children of the less educated women.

The findings of Aizer and Straud also suggest that improvements in the general
public’s health-related knowledge may exacerbate inequalities in health status (at least in
the short run), since the relatively well-educated are more likely than the relatively less
educated to change their behaviour in response to new health-related information.

The impact of health on education has been studied, but mostly in historical
perspective or in the context of developing countries. Kalemli-Ozcan (2002, 2008) and
Soares (2005) show that uncertainty about the survival rates of children causes parents to
have more children as a hedge against the likelihood of deaths. When mortality rates fall
(through health improvements), precautionary childbearing also declines and parents
divert their resources toward investment in the human capital of their children. Earlier
theoretical works that incorporated very similar mechanisms in general equilibrium
models include Ehrlich and Lui (1991), Meltzer (1992), and Kalemli-Ozcan et al. (2000).

Since mortality rates are very low and average life expectancy is very high in
developed countries today, the insights from these models may not be applicable to
modern developed economies. That being said, Soares (2005) notes that the mechanisms
in his model, connecting health improvements to reduced fertility to greater human
capital attainment, remain operative even when mortality rates are low and educational
attainment is high. He suggests that these mechanisms are consistent with the experiences
of rich countries in recent years, during which fertility rates have continued to fall and
education has continued to increase.

There is a great deal of empirical evidence to suggest that health in early
childhood is associated with subsequent educational achievement. Low birth weight (a
proxy for infant health) is associated with lower achievement in terms of high school
graduation, post-secondary enrolment, standardized test scores, and 1Q test scores (Currie
and Hyson, 1999; Conley and Bennett, 2000; Hack et al, 2002). Using a rich longitudinal
dataset from the United Kingdom, Case et al. (2005) attribute poor educational outcomes
to various indicators of poor health, including shortness of height, whether or not the
mother smoked during pregnancy, and the number of physician-diagnosed chronic
conditions suffered at ages 7 and 16.

Currie (2005) shows that indicators of poor health are associated with low school-
readiness among American toddlers. Currie et al. (2009) find that air pollution in Texas
school districts causes increased school absences through its impact on health. Currie and
Stabile (2006) and Fletcher and Wolfe (2008) examine mental health among American
and Canadian children and show that attention deficit hyperactivity disorder (ADHD)
increases the probability of repeating grades in school and decreases scores on math tests.
Evidence on the effects of obesity on education is mixed. Okunade et al. (2009) and Cho
(2009) find that overweight students perform relatively poorly in school, while Kaestner
and Grossman (2008) and Kaestner et al. (2009) find that their performance is the same
as that of students of average weight.
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There exists some evidence that runs contrary to these findings. Gorman (2002)
finds no statistically significant relationship between low birth weight and subsequent
cognitive development as measured by scores on tests of verbal ability. Kaestner and
Corman (1995) find only weak relationships between reading and math scores and
various health measures including birth weight, shortness of height, very low BMI, and
the presence of illnesses (e.g. asthma, heart trouble, or a chronic nervous disorder).
However, the balance of the evidence suggests that children’s health does affect their
cognitive and educational outcomes. This is important because the accumulation of
human capital is a key determinant of productivity at both the individual and aggregate
levels. The implication is that child health is a key productivity issue that policymakers
should examine closely.

We know of no studies that examine the impact of health on education among
adults. It is plausible that poor health could make it more difficult for older workers to
pursue training. Poor health could also reduce the efficiency of the mental process by
which workers transform work experience into human capital. These possibilities have
productivity implications, but research is required to understand whether or not they are
empirically significant issues.

D. Health, Absenteeism, and Presenteeism

A key impact of health on production at the firm level is that unhealthy workers
may frequently miss work (absenteeism) or come to work in spite of illness and operate
at below-normal productivity (presenteeism).'® Absenteeism reduces productivity in per-
worker terms, since the absent worker produces no output but is still counted as a worker.
It may reduce per-hour output if the absence of one worker reduces the productivity of
other workers. Presenteeism reduces productivity in both per-worker and per-hour terms,
since the worker is still working normal hours but is producing abnormally low output
per hour.

Most studies of the impact of absenteeism assume that the cost (in terms of lost
output) of a worker’s absence from work is equal to the daily wage rate, with the wage
assumed to be equal to the worker’s marginal productivity (e.g. Rice and Miller, 1993;
Greenberg et al., 1993). Pauly et al. (2002) construct a model to show that the true costs
of worker absence can actually be much greater than the wage rate. In particular, the
wage understates the value of lost output if the production process is team-based and a
perfect substitute for a missing worker is not available. In the extreme case illustrated by
Pauly et al., two types of workers must be used along with capital in fixed proportions in
order to produce output. If one worker is absent and cannot be replaced, then some of the
other workers and capital must sit idle that day (since they cannot operate without the

18 Absenteeism is habitual absence from work for any reason. It need not be associated with health. In this report,
however, we use it to refer to worker absence due to illness.
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missing worker). The reduction in output therefore reflects the lost output of the entire
team, which is necessarily greater than the wage of the missing worker.*°

In productivity terms, absenteeism in the context of team production reduces both
per-hour and per-worker output. The absence of one worker reduces the productivity of
the team members although they are still at work, so output per hour worked at the firm
declines.

Nicholson et al. (2006) summarize the results of the Pauly et al. model in terms of
three necessary conditions for the productivity loss from absenteeism to exceed the wage
rate of the absent worker:

1. The employer must not be able to find a close substitute for the missing worker;

2. Production must be team-based in the sense that one worker’s absence affects the
productivity of other workers in the team; and

3. The firm’s demand must be time-sensitive in the sense that revenue will fall if
production is postponed.

Using survey data on 810 American firms, Nicholson et al. show that the cost associated
with absenteeism varies across jobs according to the degree to which these three
conditions are satisfied. The negative impact of a two-week worker absence (as
subjectively assessed by firm managers) is larger for jobs that satisfy the three conditions
than for those that do not. Across all jobs and firms, the median ratio of the two-week
absence-induced output loss to the annual wage of the worker is 1.28.

Pauly et al. (2008) use the same data to examine the productivity impact of
presenteeism. The find that jobs with low worker substitutability, substantial team
production and time-sensitive demand are associated with larger productivity losses from
presenteeism than jobs without those characteristics. This shows that the Pauly et al.
(2002) model can account not only for the effects of absenteeism, but also for
presenteeism. Indeed, Tompa (2002) points out that the model can be generalized to
account for any health-related productivity changes.

There is a substantial empirical literature on worker absence, but the role of health
as a determinant of absence has received surprisingly little attention. There are many
reasons that a person may be absent from work that are unrelated to health. For example,
workers with greater perceived job security experience more sickness absences (Khan
and Rehnberg, 2009; Olsson, 2009), as do workers whose spouses have retired
(Hesselius, 2009). But comprehensive literature reviews by Alexanderson (1998) and
Harrison and Martoccio (1998) find that health (and especially short-term health
problems) had rarely been analyzed as causes of absenteeism as of the late 1990s. This is

1% The team is paid a combined wage equal to its marginal revenue product, and the wage must be shared among the
team members. Thus, the wage of each team member must be less than the marginal product of the team.
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especially perplexing because most of the 320 studies included in Alexanderson’s review
are from the field of medicine rather than economics or management.

Nevertheless, the existing evidence does support the intuition that sickness is an
important determinant of worker absence. Barmby and Larguem (2009) show that
manufacturing workers are more likely to miss work due to illness when many of their
coworkers are also missing work due to illness. This suggests that the transmission of
illnesses between coworkers is a driver of absenteeism. Evidence from the Whitehall Il
study in the United Kingdom indicates that persons with ‘average’ or ‘worse’ health over
the year prior to the survey experienced high levels of sickness absence relative to
respondents in better health (Marmot et al., 1995; North et al., 1993). A literature review
by Tompa (2002) finds that mental health problems such as depression and anxiety are
commonly cited reasons for worker absence (Kessler et al., 1999; Simon et al., 2001).

Presenteeism is less well-researched than absenteeism. Theoretical work by
Chatterji and Tilley (2002) and Brown and Sessions (2004) shows that presenteeism
provides an incentive for firms to provide more generous sickness benefits than they
otherwise might. Workers who come to work sick may infect coworkers and precipitate
increased absenteeism in the future. Empirical evidence suggests that the spread of
disease among workers is a significant cause of worker absence (Barmby and Larguem,
2009). In addition, persons who report to work in spite of illness place their own health at
risk and may cause greater productivity losses down the road (Bergstrom et al., 2009).

Loeppke et al. (2007; 2009) provide empirical evidence to suggest that the
productivity costs of absenteeism and presenteeism are substantial. The authors collect
data on almost 50,000 workers from nine firms in the United States. The data include
workers’ self-reported chronic health conditions, self-reported sickness absences over a
one-month period, and self-assessed on-the-job performance during work days over a
one-month period. The results indicate that the productivity losses associated with health-
related absenteeism and presenteeism are, on average, 2.3 times greater than the direct
medical and pharmacy costs faced by firms. The most important illnesses in terms of total
workplace costs are depression, obesity, arthritis, back or neck pain, and anxiety.

E. Health, Wages, and Labour Market Participation

The impact of health on earnings and labour market participation has been well
researched. Poor health, either in childhood or in adulthood, is associated with lower
earnings and lower rates of labour force participation. A key issue from a productivity
perspective is whether the reduction in earnings is the result of a lower hourly wage or
fewer hours worked. A lower wage suggests a lower productivity level, under the
assumption that wages reflect workers’ productivity. Fewer hours worked do not
necessarily imply anything about individual productivity on a per-hour basis. To the
extent that labour market non-participants are likely to be less productive than
participants, lower labour market participation could improve aggregate labour
productivity through a compositional effect (although total output would be lower).
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A large empirical literature shows that adult wages are influenced by childhood
health. Many studies find that low birth weight babies go on to earn lower wages (Currie
and Hyson, 1999; Bartley et al., 1994). In particular, Behrman and Rosenzwerg (2004)
and Black et al. (2007) exploit birth weight differences between twins to eliminate
unobservable characteristics driven by genetic or environmental factors. Both studies find
that higher birth weight leads to significantly higher wages. Case and Paxson (2010) use
childhood height as an indicator of health and find that shorter children go on to earn
lower hourly wages than their taller peers (and, in particular, their siblings). Smith (2009)
shows that an index of self-assessed childhood health is positively related to the level and
growth of wages in adulthood.

Labour market outcomes are also affected by health during adulthood. Currie and
Madrian (1999) review the literature on health and labour market outcomes through the
late 1990s. Their overview suggests that health does affect wages, but the size of the
impact depends on the health measure being used and the impact of health on hours
worked tends to be larger than the impact on wages. The latter finding is consistent with
the Grossman (1972) model, in which good health increases the healthy time available for
work.

In more recent research, Andren and Palmer (2008) find that Swedish workers
with a long sickness spell in their past work fewer hours than those with no such history.
Cai (2009) estimates a simultaneous equation model for health and wages and shows that
self-assessed health has a positive impact on the wages of male Australian workers.

A particularly important health challenge for developed countries is mental
health. The empirical literature consistently finds that mental illnesses have negative
effects on employment and labour market participation (which affect output per working-
age person), while the findings are mixed with respect to wages. Using instrumental
variables techniques, Ettner et al. (1997) show that mental illness (of any type) reduces
employment by 12 to 14 per cent. Their regressions also find negative effects on wages,
but they are not statistically significant. Jofre-Bonet et al. (2005) find that poor mental
health has a significant negative effect on the hourly wages of both men and women,
while Marcotte et al. (2000) find a negative effect only for women. Suicidal behaviour —
a particularly extreme expression of mental unrest — is associated with decreases of up to
50 per cent in annual income among American workers (Kalist et al., 2007). This is
driven by a 20 percentage-point reduction in the probability of employment among
persons who have attempted suicide; the effect on wages is not clear.

There is evidence that most estimates of the impact of mental health suffer from
omitted variable bias. Using longitudinal data on labour market activity and depressive
symptoms, Cseh (2008) finds that the estimated impact of depression on wages is
drastically smaller when individual fixed effects are used to control for personal
characteristics. Cseh suggests that the larger effects often found in the literature may
capture unmeasured personality characteristics such as pessimism, passivity, and
indecisiveness, which are associated with both mental illness and poor labour market
outcomes.
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Health-related issues such as obesity and smoking are commonly found to be
associated with labour market outcomes. For example, Mocan and Tekin (2009) find that
obesity leads to lower self-esteem and lower wages, especially among women. Smoking
is associated with a wage penalty of two to four per cent (Heineck and Schwarze, 2003;
van Ours, 2004; Auld, 2005). However, the evidence does not prove that the reduced
earnings reflect lower productivity. Recent studies on obesity (Han et al., 2009;
Kromann, 2009), smoking (Anger and Kvasnicka, 2006; Baum et al., 2006), and dental
health (Glied and Neidell, 2008) suggest that the negative wage effects of obesity,
smoking and bad dental health may reflect consumers’ and employers’ distaste for those
characteristics rather than productivity shortfalls on the part of the workers.?’ Further,
most studies do not adequately address the problem of two-way causation between labour
market outcomes and unhealthy characteristics. When Norton and Han (2008) use genetic
information to create instrumental variables for obesity, they find that obesity has no
impact on wages.

Alcohol consumption has no negative impact on wages (Bray, 2005). Indeed,
some studies find that drinkers — even heavy drinkers — earn higher wages than non-
drinkers on average (Zarkin et al., 1998). Renna (2006) provides evidence that
alcoholism does reduce hours worked, but has no effect on wages conditional on being
employed.

F. Summary

The balance of the evidence suggests that health is an important underlying
determinant of productivity at the micro- and macroeconomic levels. Macroeconomic
studies tend to emphasize health metrics such as life expectancy, which may be more
relevant to developing countries than to developed ones. Empirical studies use cross-
country regression analysis, usually on a sample that includes both rich and poor
countries. Most of these studies find that health is a key driver of growth in per-worker
output — even more important than education — but they suffer from the statistical
problems of multicollinearity and two-way causality that plague all cross-country growth
analysis. We found no study that analyzes the impact of health on output per hour
worked, the best measure of productivity.

At the microeconomic level, empirical studies use a broad variety of health
measures and typically use labour market outcomes (wages, employment, etc.) as the
outcome variables. Health tends to have more significant effects on labour time (i.e.
employment, hours worked, etc.) than on per-hour wages, but some studies do find that
health affects wages. The strongest evidence pertains to the impact of childhood health on
subsequent educational and labour market outcomes. This suggests that investments in
prenatal and childhood health could yield substantial long-run returns.

20 Note that in some industries, particularly those that require direct interaction with customers, consumer distaste for
certain personal characteristics is likely to be important for productivity. Workers who are physically fit, have good
teeth, and do not smell of cigarette smoke may indeed be more productive than those who do not have those
characteristics if customers find them more appealing to deal with. The findings of Kromann (2009) suggest that firms
are less likely to hire overweight people for jobs that involve direct contact with customers.
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VII. Impact of Health on Productivity

Section 111 showed that Canadians are leading longer lives than ever before but
that those lives are not necessarily becoming healthier. In this section, we discuss the
potential impact of health on Canada’s productivity performance. In keeping with the
framework outlined in Exhibit 1, we focus on the three health-related issues linking
health to labour markets: presenteeism, absenteeism, and the impacts of health on ‘social
productivity’ measures.

A. Presenteeism

When a worker goes to work sick, his or her physical and mental capabilities are
likely to be below average due to the illness. This reduces productivity in both per-hour
and per-worker terms.

Unfortunately, we do not possess data that allows us to directly examine the issue
of presenteeism. As we noted in the literature review in Section VI, presenteeism is not a
well-researched problem in general. We know from Section Il1 that the prevalence rates
of several long-lasting health conditions have been rising — diabetes, obesity, high blood
pressure, asthma — and such conditions could affect productivity through presenteeism
(Loeppke et al., 2009). A mental illness such as depression might also have an impact,
but depression rates have fallen throughout the post-2000 period of low productivity
growth in Canada and were no higher in 2008 than they had been in 1994. Presenteeism
is also likely to be an issue when a worker suffers from an acute, temporary illness, such
as a flu or a bad case of the common cold, that reduces productivity for a short time but is
not bad enough to prevent the worker from attending work.

Presenteeism has two equally important components. First, workers must get sick.
Second, they must decide to go to work given that they are sick. Thus, it depends as much
on the formal and informal institutions surrounding work as it does on the condition of
workers’ health. For example, presenteeism may be high if firms do not provide many
days of paid sick leave or if workers believe that they will be punished for taking a day
off. The best way to combat presenteeism may be to encourage workers to stay home
when they are sick. Indeed, firms have an incentive to encourage sick workers to stay
home in order to prevent the spread of communicable illnesses (Chatterji and Tilley,
2002; Brown and Sessions, 2004).

We have no reason to conclude that the problem of presenteeism is growing more
severe in Canada — especially given that absenteeism has increased — but neither can we
rule it out. More research and better data on presenteeism are required, especially when
the aging of society leads to an increase in the share of the labour force that is over the
age of 65.
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B. Absenteeism

As shown in Section V, absenteeism due to illness or disability increased in
Canada over the 1987-2009 period. Since absent workers produce no output but are still
classified as workers, absenteeism necessarily reduces output per worker. Absenteeism
could affect output per hour if high-productivity workers and low-productivity workers
are not equally likely to get sick and miss work, but we have no reason to think that this
is the case.

As a practical matter, the impact of rising absenteeism on aggregate productivity
is small but not negligible. The average per-worker number of days lost due to illness or
disability increased by 1.5 days (from 6.4 to 7.9) between 1987 and 2008. Assuming that
the average worker can work up to 250 days per year, output per worker would have been
only 0.6 per cent higher than it actually was in 2008 if the 1.5-day increase in absences
had not occurred.?! In terms of annual growth over the span of 21 years, this would barely
have registered; the compound annual growth rate of per-worker output would have been
0.029 percentage points higher — 1.076 per cent per year instead of 1.048 per cent per
year.? Per-worker real GDP in 2008 would have been $463 higher than its actual 2008
value (in 2002 dollars).? In aggregate terms, this amounts to an increase of $7.9 billion
(or 0.6 per cent) in real GDP in 2008. This is not insignificant.

The level of absenteeism is also important. If zero days had been lost to illness or
disability, real per-worker GDP in 2008 (in 2002 dollars) would have been $79,594 —
$2,438 higher than its true value of $77,156. In aggregate terms, real output in 2008
would have been $41.8 billion (or 3.2 per cent) higher in 2008 if there had been no
absenteeism.

The key message is that absenteeism imposes substantial losses in terms of
foregone output. The change in absenteeism over the 1987-2008 period made a small but
non-negligible impact on Canada’s productivity growth in per-worker terms. None of this
analysis touches on output per hour worked, the standard measure of productivity. These
calculations assume that the absence of an average worker does not affect the
productivity of other workers. The productivity losses from absence could be larger if
such externalities do exist (Pauly et al., 2002). Nevertheless, the fact remains that the
change in average annual worker absences over the 1987-2008 period was not large. It is
unlikely that worker absence has had a substantial impact on productivity growth during
that time period.

2L |f output per day were unchanged and each worker worked 1.5 more days per year, then output per worker would

have increased by 100*(1.5/250) = 0.6 per cent.

22 per-worker output would have increased by 0.6 per cent, or by a factor of 1.006. Simple calculations show that:
1.006 = (1+x)?* implies x = 0.000285.

2 This is based on per-worker GDP figures taken from Table 10 in the CSLS database Aggregate Income and

Productivity Trends: Canada vs United States, 1961-2008, available at http://www.csls.ca/data/ipt1.asp.
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C. Impact of Health on ‘Social Productivity’

The most substantial impact of health improvements on productivity is likely to
occur in the domain of ‘social productivity,” as defined in Exhibit 1. A chronic illness
like diabetes or asthma may not cause a worker to experience periods of unusually low
productivity, but long-term illness or disability may prevent people from entering the
labour force at all. Unemployment results in lower output per labour force participant,
while labour force non-participation results in lower output per working-age person.

We have called these concepts ‘social productivity measures’ because one can
view them as measures of the efficiency with which a society utilizes its total potential
labour input. However, they are not productivity measures in the strictest sense of the
term (that is, measures of the output of a production process per unit of input used). It is
better to think of them as output measures. Poor health may not have a large impact on
aggregate productivity (in per-hour or per-worker terms), but it can substantially reduce
living standards by reducing the total amount of output available to support the
population.

From this perspective, this report ties in with the literature on the economic
burden of illness. Many studies assess the total cost of poor health to an economy,
including both direct costs (e.g. medical expenses) and the indirect cost of foregone
output (Health Canada, 2002; Public Health Agency of Canada, 2009). To estimate the
amount of output foregone due to illness is beyond the scope of this report, but the losses
are likely to be substantial. Such costs are important even if they do not show up in the
data in the form of lower per-worker or per-hour productivity levels.

The health conditions that prevent people from finding employment are not likely
to be problems with easy medical solutions. To the extent that it is amenable to policy,
however, the health of the non-employed is a key area for policy focus. In Section 1V, we
showed that health inequalities across the income distribution are much less pronounced
for the employed population than they are for the total population (employed plus non-
employed). This suggests that employment is a key variable underlying the health
inequalities; those with poor health have low incomes because they are unable to work. If
the health of these people could be improved enough to allow them to enter the labour
force, less output would be foregone and ‘social productivity” would increase.
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VIII. Conclusions and Policy Directions

Canada’s labour productivity performance, defined as output per hour worked,
has been abysmal since 2000, both relative to our historical experience and to that in the
United States. From a growth accounting perspective a fall in multifactor productivity
accounts for the lion’s share of the slowdown in labour productivity growth.
Unfortunately, multifactor productivity growth is a measure of our ignorance. In theory, a
deterioration in the health status of Canadian workers could explain slower labour and
multifactor productivity growth. Yet there is no evidence that there is greater incidence of
presenteeism; that is, that a greater proportion of sick (and therefore less productive)
workers are on the job. Indeed, with the increased absenteeism, it is possible that
presenteeism is falling as sick workers have a greater propensity to stay home, assuming
the incidence of work-absence-inducing sickness is constant. In any case, we need better
information on the number of persons who go to work sick, the type of sicknesses they
suffer from, their productivity at work, and their contagion effect on other workers.

When productivity is defined in terms of output per worker, increased
absenteeism in Canada due to sickness can be shown to have decreased the rate of growth
of output per worker over the 1987-2008 period. However, the magnitude of the effect,
0.03 per cent per year, is minute.

There is no doubt that illness and disability impose a massive indirect economic
burden on the Canadian economy because many persons of working age are unable to
work. Canada’s potential output level, or social productivity, is lower because of this
situation. But this is an output shortfall issue, not a conventional productivity issue, and it
IS important not to confuse the two.

From the point of view of potential benefits to society, the issue of presenteeism,
a true productivity issue, is likely less important than the issue of absenteeism and the
issue of social productivity. From this perspective it is lost output that should be the
focus, not lost productivity. Unfortunately, the two concepts are often confused in the
eyes of the public and media. A recent example is the HIN1 episode where media
headlines screamed of lost productivity while Statistics Canada accurately reported on
lost work hours.

Consequently, a key societal goal should be to reduce absenteeism and to foster
the entry of disabled persons into the workforce. This is equivalent to saying that better
health will reduce the indirect burden of illness.

There are many policy directions that can be taken to promote a healthier and
more productive population. Three suggestions are made here. First, the link between
child health and subsequent labour earnings (which are a proxy for productivity) is one of
the strongest empirical results in the literature on health and productivity. This suggests
that investments in prenatal and infant health may have a significant impact on
productivity. Although the gains would not be observed for many years, the investments
would pay off in the long run.
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Second, it has been shown that the health status of the population is strongly
correlated with educational attainment and that much of this relationship flows from
education to better health. Better educated persons make better health decisions.
Consequently, policies that promote increased education will have the additional bonus of
improving health outcomes.

Finally, many persons are out of the workforce permanently or temporarily
because of workplace accidents and occupational illnesses. These accidents impose a
massive cost on society, both directly and indirectly. A key priority should be to
strengthen health and safety programs and regulations to reduce workplace accidents and
occupational illnesses.
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