Measuring the Burden of Work
Disability: A Review of Methods,
Measurement Issues and Evidence

Emile Tompa

This chapter describes issues and measures
related to the burden of work disability, including
both direct costs (i.e. health care, wage replace-
ment benefits and rehabilitation services from
various public and private insurance providers)
and indirect costs (i.e. labour productivity and
output losses).

4.1  Introduction

This chapter describes issues and measures related
to the burden of work disability in a variety of
developed countries. The burden encompasses
working age adults whose engagement in the
labour force is temporarily or permanently com-
promised due to a health condition. The burden
includes both direct costs (i.e. health care, wage
replacement benefits and rehabilitation services
from various public and private insurance pro-
viders) and indirect costs (i.e. labour productivity
and output losses). The full extent of the burden
of disability can and does encompass nonfinancial
and sometimes intangible outcomes such as indi-

E. Tompa (D<)

Scientist/Health and Labour Economist,

Institute for Work & Health, 481 University Avenue,
Suite 800, Toronto, ON, Canada M5G 2E9

Department of Economics, McMaster University,
Hamilton, ON, Canada

Dalla Lana School of Public Health,
University of Toronto, Toronto, ON, Canada
e-mail: ETompa@iwh.on.ca

vidual role functioning outside of the paid labour
force and health-related quality of life. We touch
on these matters, but focus on work disability
burdens.

A number of studies have investigated the
financial impact of specific health conditions such
as low back pain, depression, arthritis and diabe-
tes, but fewer studies have considered the financial
impact of all health conditions. The few that have,
find the costs to be substantial. For example, in
the Unites States (US), health-related lost pro-
ductivity was estimated at $226 billion/year or
$1,685/employee per year in 2002 (Stewart et al.
2003). The largest proportion of this cost, 71%, is
attributable to reduced performance while at work
(i.e. presenteeism). These estimates consider only
a fraction of the cost of work disability because
they only include individuals actively engaged in
paid employment. Not included is lost output
associated with individuals who were not
employed due to a work disability. Estimates
have been made for Canada that attempt to cap-
ture both short-term and long-term disability, the
latter which includes individuals not actively
engaged in the labour force (Health Canada 1989,
1996, 1998). For 1998 the estimate is $16.9 bil-
lion or 1.05% of gross domestic product (GDP)
(Health Canada 1998). This amount does not
include the costs of presenteeism as does the US
estimate. Neither the US nor Canadian estimates
include the value of lost productivity in social
roles outside of work, nor the health care and
other related costs associated with the various
conditions that gave rise to the disabilities.
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Another way to assess the burden of work
disability is through the number of working aged
individuals who are not employed/out of the
labour force due to a work disability, or the con-
verse, how many are employed. Canadian esti-
mates for the time period 1989-2001 of the
proportion of people with disabilities employed
at some point during the year are much smaller
than for people without disabilities, 43-63%
compared to 84-88% (Tompa et al. 2006). Fewer
still are in the labour force all year and/or
employed all year, 43-58% for the former, and
29-49% for the latter. These trends have remained
relatively stable over the time period considered
in that study.

Chronic conditions contribute enormously to
the work disability burden, and are likely to
increase in proportion as the population ages in
many developed countries. A study in the USA
for 1995-1996 found that 6.7 days per month
were lost by individuals with impairments aged
25-54 (Kessler et al. 2001). This aggregates to
2.5 billion work-impairment days per year. The
major conditions found to be contributing to
impairment days in the USA were cancer, ulcers,
major depression and panic disorder.

From the above examples, it is clear that the
burden of work disability can be substantial in
developed countries. Undoubtedly, the issue of
work disability and its prevention warrants atten-
tion by governments at all levels and society at
large, since there is much to be gained in terms of
productivity and growth opportunities if the bur-
dens can be appropriately addressed.

In this chapter we provide an overview of the
burden of work disability in financial terms and
with other measures. We begin with an explanation
of the value of measuring the burden of disability
and specifically work disability. This is followed
with a brief discussion of the importance of eval-
uating the economic returns of work disability
prevention initiatives. This topic is elaborated
upon in Chap. 23 of the handbook. We follow
with an overview of disability prevalence and
benefits receipt across OECD countries and a
description of the extent of the burden for several
developed countries. We conclude with a sum-
mary and suggestions for the way forward.
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4.2 Burden Studies and Their Role
Burden of disease studies measure the total value
of lost healthy time (i.e. morbidity and mortality)
from a particular disease or health condition, the
costs of treating individuals with the condition,
the cost of other services provided due to illness
and disability and the impact of the health condi-
tion in terms of lost output and productivity.
Though burden studies do not measure the prob-
ability of success of treatment options or the
opportunity costs of interventions that might be
undertaken to reduce the burden, these types of
studies serve an important information role. They
provide insights into the magnitudes of the health
loss and the cost of a health condition to society.
This information can be used to assess how bur-
dens may have changed over time, how they com-
pare to burdens for similar conditions in other
jurisdictions or how they compare to the burden of
other health conditions. Such information can be
invaluable to policymakers for priority-setting
purposes. Burdens that appear particularly oner-
ous may bring attention to the need for (1)
increasing funding for intervention options
known to reduce the burden, (2) evaluating the
merits (both in terms of health and resource
implications) of burden reduction resulting from
known treatment options that have not yet been
evaluated and (3) investing in research to dis-
cover treatment options to reduce the burden in
cases where no new alternatives currently exist.
Estimates of expenditure (e.g. health care costs)
in burden studies are typically assessed for a specific
calendar year and are based on costs in that year for
all individuals diagnosed with or living with a par-
ticular health condition. These aggregate costs
are also referred to as prevalence costs, because
they encompass costs for individuals across the
health trajectory, including the newly diagnosed,
long-term survivors as well as those at the end of
life. Burden studies can also report health care
costs longitudinally, starting from diagnosis, and
only include newly diagnosed patients. The time
period for these longitudinal or incidence cost
studies ranges from several months to the patient
lifetime following diagnosis. These two general
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types of burden studies are not directly comparable,
because of differences in the time periods mea-
sured and the inclusion criteria.

One method of modelling health care costs for
a particular health condition is the phase of care
approach. This approach divides services and
costs following diagnosis into distinct periods or
phases (e.g. initial, continuing, last year of life)
and can be used to estimate either incidence or
prevalence costs. When phase of care-specific
cost estimates are applied to survival probabilities
for an incident cohort, the result is analogous to
an incidence cost estimate. When phase of care-
specific cost estimates are applied to phase-
specific person-years of survival within a specific
year, the result is a prevalence cost estimate.

Costs incurred by disability insurance providers
for wage replacement are generally not included
in societal/country-level burden studies because
such compensation is considered a transfer of pur-
chasing power from one group of individuals to
another, rather than an expenditure of resources by
society. Nonetheless, they are of relevance at the
disability system level, and the magnitude of these
costs is an important consideration for insurance
providers, whether public or private. Additionally,
insurer costs associated with service provision,
such as health care, return to work coordination
and physical and vocational rehabilitation, need to
be included in the burden estimate, since these are
truly expenditures of resources associated with
the treatment of a health condition.

Estimates of lost output and productivity
(sometime labelled ‘indirect costs’) associated
with work disability from a health condition are
also assessed for a specific calendar year when
using the prevalence approach. For this approach,
estimates are based on output/productivity losses
in that year for all individuals diagnosed with or
living with a particular health condition. How
these estimates are calculated is less standardized
than the measurement of other expenditures.
However, two approaches are commonly used —
the human capital approach and the friction cost
approach. These two approaches are elaborated
upon later in this chapter (See also Chaps. 3
and 23). To estimate the burden of premature
mortality from a health condition, the output or

indirect costs over the remainder of the forgone
working career are generally included in the esti-
mate. Here too the human capital approach or the
friction cost approach can be used. The two
approaches diverge substantially in their estimates
of indirect costs for such incidents.

Estimates of lost output and productivity using
the incidence approach require calculating the life-
time losses associated with all new cases of a health
condition. Here too the human capital approach or
the friction cost approach can be used. As noted, the
two approaches will have dramatically different
estimates, particularly if the health condition being
evaluated has long-run disability implications.

4.3 Concepts and Measurement

of Disability

Disability, and specifically work disability, is
associated with a health condition, but is more
than just the existence of a condition itself. There
is an extensive theoretical literature on disable-
ment that is largely centred on two conceptual
frameworks: those of Nagi and the World Health
Organization (WHO). Nagi’s work from the 1960s
is one of the first comprehensive conceptualiza-
tions of disablement (Nagi 1965). In his frame-
work, disablement is a series of four interrelated
concepts that describe the impact of a health con-
dition on a person’s body, activities and involve-
ment in society (Nagi 1965, 1991). These four
concepts are pathology, impairment, functional
limitation and disability. Disability can arise from
a functional limitation or directly from an impair-
ment. But not all impairments and functional limi-
tations give rise to disability. A critical factor is the
degree to which the social environment creates
barriers to involvement for an individual with an
impairment or functional limitation.

The WHO developed a conceptual framework
for disablement comparable to, but independent
of, the Nagi model (World Health Organization
1980, 2001). This framework describes the con-
sequences of disease as four interrelated con-
cepts: disease (health condition), impairment
(body structure/function), disability (activity)
and handicap (participation). The WHO model
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appears similar to that of Nagi, with the disease
(health condition) dimension comparable to
Nagi’s pathology, the term impairment (body)
being used in both models for the second con-
cept, the disability (activities) dimension compa-
rable to functional limitations and handicap
(participation) to disability. Both frameworks are
based on the notion that disability is not a charac-
teristic of an individual, but a relational concept
that derives from the interaction of an individu-
al’s abilities and other personal characteristics
with a particular social and built environment.

The socio-medical concept of disability
described above is difficult to operationalize, par-
ticularly for the purpose of assessing partial work
disability. Consequently, many disability com-
pensation programmes only compensate for total
disability. One of the few exceptions is workers’
compensation programmes which offer fractional
pensions based on various formulas for assessing
partial disability (Dembe 2000; Peterson et al.
1998). In general, workers’ compensation pro-
grammes use one of four approaches to compen-
sate for permanent impairment: (1) a medical
assessment of the degree of permanent impair-
ment, (2) an estimate of loss of wage-earning
capacity, (3) an estimate of actual wage loss or (4)
a hybrid of the former three (Pauly et al. 2002).
Three types of hybrids are common: (1) one that
uses a different system for different types of inju-
ries, (2) one that pays both impairment benefits
and benefits for loss of wage-earning capacity or
actual wage loss or (3) a system in which the same
injury can lead to either an impairment-based
benefit or a benefit based on loss-of-wage-earning
capacity or actual wage loss.

The measurement of burdens from health con-
ditions and related disability generally focuses on
financial metrics. But burdens can also be depicted
with nonfinancial data such as the number of cases
in a population, the severity of cases, and for work
disability, the number of individuals absent from
work/unemployed, out of the labour force or
receiving disability benefits. Statistics on the
number of people with disability is often assessed
through self-reported health survey. Employment,
unemployment and out of the labour-force statis-
tics are often drawn from self-reported labour-
force surveys, which are undertaken on a monthly
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basis in many developed countries. Some such
surveys also inquire about reasons for
unemployment or disengagement from the labour
force, with one of the categories being injury, ill-
ness or disability. Census data may also provide
the relevant information, but is less frequently col-
lected. Counts of the number or proportion of
individuals who are disability benefits recipients
are generally developed from administrative data
sources associated with the various disability
compensation programmes. Such data cannot pro-
vide an accurate estimate of the number or pro-
portion of disability individuals in a population,
since programmes may not be universal.
Furthermore, not all eligible individuals may
apply or receive benefits for a variety of reasons.
Interpreting differences in disability recipiency
across countries is particularly a challenge,
because the criteria for eligibility may vary dra-
matically from country to country. The World
Bank has developed a metric exclusively designed
to estimate the burden of disease in society, known
as the disability-adjusted life year (DALY)
(Murray 1994). See Sect. 4.3.1 below for details
on this construct.

4.3.1 Disability-Adjusted Life Years

A DALY is a time-based measure of the
burden of disease that combines years of
life lost from premature mortality and years
of life lived in less than perfect health. Age
weights are used for the value of time at
different ages to reflect the dependence of
the young and older individuals on working
age adults. These weights are associated
with societal values of productivity and
investment in education. Severity weights
for different disability states are also used
to adjust the value of time with health con-
ditions. These weights are between zero
and one and are based on a value of death
as zero and perfect health as one. Future
DALYs are discounted to the present time
using a discount rate, customarily 3%
(World Health Organization 2011).
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The DALY measure can provide a comparable
metric for assessing burdens across different
categories of health conditions, or across
different countries. For example, Polinder
et al. (2007) uses DALYs to compare injury-
related burdens across six European countries.
Because DALY s are constructed in a unique way
with underlying assumption built into their
weighting system, they are not readily compa-
rable to monetary measures of burdens. In par-
ticular, indirect costs (generally associated with
productivity losses) are accounted for through
standardized age weights with DALYs, rather
than based on actual measurement of losses.

4.4 Measuring Societal-Level
Indirect Costs Associated

with Work Disability

Some indirect costs of adverse health and related
work disability can be immediate (e.g. lost output
due to sickness absence), while others unfold over
longer periods of time (e.g. reduced capital accu-
mulation due to reduced savings over the life
course). One of the principal indirect costs associ-
ated with adverse health of the working age popu-
lation is reduced productivity and output. The
effect of health on labour-force participation and
earnings is sometimes described as health as a
capital or an investment good, because it is seen
as a stock of capital that one can draw on over
time to earn a livelihood (Grossman 1972).
Reduced productivity and output associated with
health may arise through health-related absentee-
ism and presenteeism, or reduced labour-force
engagement such as unemployment or nonpartic-
ipation due to poor health (Sharpe and Murray
2010). More generally, health may affect labour
quality, i.e. healthy adults have higher energy lev-
els and mental acuity than less healthy adults, and
therefore may be more productive. At the organi-
zational level, absenteeism and presenteeism may
affect team productivity and output (Nicholson
et al. 2006; Pauly et al. 2002). Other contributions
at the organizational level to output, such as social
contribution (i.e. payroll taxes) and profits, may
also be affected by lower levels of productivity
and output as measured by the wages of workers.

Longer run pathways by which adverse health
and disability may affect productivity and output
include child health and its association with
educational attainment, reduced saving and its
implications for capital accumulation and socio-
demographic factors such as fertility levels and
female participation in the paid labour force (Bloom
and Canning 2000; Bloom and Sachs 1998).
Premature mortality will also affect labour-force
size and output. Sharpe and Murray (2010) sug-
gest that for developed countries, only the first of
these longer run pathways is likely to be relevant.
Table 4.1 summarizes the various pathways by
which health and disability might impact output.

Poor health can also compromise participation
in activities outside of paid work. These roles
may include parenting, home maintenance, com-
munity involvement, religious activities and lei-
sure activities. The impact of health on such
participation might be described as health as a
consumption good, as per Grossman (1972). The
Grossman model of the demand for health, which
is used widely in health economics, is less refined
about social roles outside of the paid labour force,
since it is designed around the traditional eco-
nomic paradigm of work and leisure. A more
holistic approach to the impact of health on indi-
viduals was described above, i.e. the Nagi (1965,
1991) and the WHO (1980, 2001) frameworks.
Good health also has intrinsic value in and of
itself. Being healthy allows one to enjoy life more
fully in all social roles, whether in the paid labour
force or outside of it. This intrinsic value of good
health is sometimes called health-related quality
of life, and would also be put under the category
of health as a consumption good.

Time spent seeking care may also take indi-
viduals away from paid work and/or participation
in other social roles. Further, other individuals in
the family unit and in the community may be
affected by an individual’s health. Family, friends
and neighbours may provide informal caregiving.
There may also be some substitution in the roles
of family members, such as a spouse entering the
paid labour force if an individual is unable to par-
ticipate in this role due to poor health. Quantifying
the monetary value of time spent seeking care
and time use of other individuals can be a
challenge.
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Table 4.1 Summary of pathways from health and disability to output via the paid labour force

Adult health and output

Child health, educational investment and output
Life expectancy, savings and capital investment

Child health and demographic effects

Current health — presenteeism, absenteeism, employment,

labour-force participation, size of the labour force

— Output per hour due to presenteeism (team production
may also be affected)

— Output per person due to absenteeism (team production
may also be affected)

— Output per labour-force participant due to health-related
unemployment

— Output per working age population due to health-related
nonparticipation

— Size of the labour force due to premature mortality

Child health — educational attainment — human capi-

tal — productivity and output over the life course

Life expectancy — savings for retirement — capital

investment — productivity and output

Child health — fertility — size of the working age

population — output

Child health — fertility — female participation in paid labour

force — output

Table 4.2 Aspects of indirect costs of health and disability

Output of paid labour force

Participation in roles outside of paid work

Health-related quality of life
Time use of other individuals

Adult health, productivity and output (including organizational
and societal-level effects)

Child health, educational attainment, productivity and output
Savings, productivity and output

Demographics, fertility, mortality, size of the paid labour force
and output

Parenting

Home care

Community involvement

Religious activities

Leisure activities

Education

Intrinsic value of good health

Family/community time in caregiving

Family role substitution

To summarize, Table 4.2 below highlights the
various aspects of indirect costs of adverse health
and disability.

Estimating the total burden of adverse health
and disability across all the above-noted catego-
ries 1is a substantial measurement task.
Consequently, many burden studies focus only
on the indirect costs associated with loss of out-
put/productivity of adults experiencing the con-
dition, as well as the loss of health-related quality
of life of all individuals with the condition. Time
use of other individuals in the family and com-

munity would also be relevant in such cases, but
would likely be of a smaller magnitude and are
less often included.

4,5 Measuring Indirect Costs

of Adult Onset of Disability

Figure 4.1 below depicts how one might classify
productivity and output losses from injury or ill-
ness at the individual level. The schema distingui-
shes between temporary impairment, permanent
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length of work absence

category of impairment

no work absence
(i.e.. medical only

extent of work disability

possibly minor loss
of work productivity

claim)

temporary
impairment
short-term work modest loss of work
absence (i.e., time productivity
taken off work)
injury/iliness permanent
impairment
long-term work major loss of work
absence productivity
death
\ loss of remainder of loss of all earnings
time in labour force for remainder of
career

Fig. 4.1 Schema for categorizing work disability (adapted from Weil 2001)

impairment and fatality, as well as between
absences and loss of work output and productivity
at the individual level. Not depicted in the schema
is the possibility of long-term losses through non-
disability labour-market outcomes such as job loss
or loss of promotion that can lead to further losses
over one’s career. This may be associated with any
category of impairment, work absence or work
disability. Many individual losses are not identified
in the schema. Impairment from a work injury or
illness may result in nonwork disability (i.e. dis-
ability in other social roles). Nonwork losses asso-
ciated with impairment from a work injury or
illness may also include loss of health-related
quality of life (intrinsic value of health). There
may also be uncompensated out of pocket costs
associated with health loss.

A key controversy in measuring the burden of
injury/illness and disability is how to measure the
value of lost output and productivity associated
with long-term work disability. Historically, the
human capital approach was used to measure pro-
ductivity losses associated with work disability.
The approach assumes full employment (usually
only implicitly), and that it is impossible to replace
injured or ill workers from the ranks of the unem-
ployed. In the absence of an intervention, produc-
tivity losses are assumed to continue until return to
work, or in the case of permanent work disability
and death, until age of retirement. The approach

has a very strong zero-substitution assumption that
is more or less permanent. Koopmanschap et al.
(1995) describe the human capital approach as a
measure of potential productivity losses. It might
best be considered an upper-bound estimate of the
long-term burden. In the short term, losses might
actually exceed the wage cost of the absence due to
the disruption in the production process resulting
from the occupational injury or disease.

Essentially, the human capital approach is an
estimate of the counterfactual, that is, what the
individual would have earned or produced had
they not been injured or ill. Actual wages are used
to calculate labour-market losses and assumed to
be either fixed over time (this is the basis on
which many workers’ compensation wage
replacement programmes operate) or adjusted for
lifetime earnings growth. Adjustments are based
on data from population statistics (stratified
where desired by occupation, educational attain-
ment and other relevant labour-market earnings
characteristics) or collected through matching of
injured individuals with a healthy cohort on
socio-demographic characteristics and contextual
factors that bear on earnings potential (see Weil
2001 for a summary of methods). For nonwage
work, the opportunity cost of time or replacement
cost approach might be used to estimate potential
productivity losses in these roles (see Drummond
et al. 2005, p. 216 for details).



50

In considering how a work absence might
affect a firm’s productivity, we describe the key
factors that might bear on the magnitude of these
consequences. A firm’s adjustment to an occupa-
tional injury or disease can be achieved in various
ways, depending on the nature of the production
process and the duration of absence (short-term
vs. long-term). With short-term absences, some
work can be postponed, some might be taken
over by colleagues (during regular work hours or
on an overtime basis) and some might be com-
pleted by a replacement worker from internal
labour reserves or from a temporary employment
agency. With longer-term absences, a temporary
or permanent replacement may be hired or the
extra work can be distributed among the existing
staff by cutting less time-sensitive work.

If the firm maintains its production rates dur-
ing the early period of the absence, it may incur
additional costs such as overtime payment for
other employees, a premium for temporary
replacement workers or the costs of hiring a per-
manent replacement worker and associated incre-
mental costs such as training costs. The total
value of these productivity related consequences
during this period will consist of the value of lost
production (if any), the additional labour costs
and recruiting and training costs. The length of
the early period of losses will depend on the state
and efficiency of the labour market as well as the
occupation of the injured worker, the industry in
question and the associated learning time required
for a new recruit to get up to speed. If the level of
unemployment in the economy as a whole is
higher than the level of frictional unemployment,
firms will be able to replace injured workers more
readily. Identifying whether the unemployment
rate exceeds the frictional level may be a chal-
lenge; though on average unemployment has
been sufficiently high in most developed econo-
mies over the last two decades for it to have prob-
ably exceeded the frictional rate for much of the
time. Additionally, firms have increasingly relied
on flexible hiring practices, such as temporary
and on-call contracts and temporary employment
agency hires, thus providing them with a pool of
backup labour to adjust to market shocks (see
Tompa et al. 2007 for review of the literature).
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The ‘friction cost approach’ (Koopmanschap
etal. 1995) is one approach to measuring the pro-
ductivity consequences of health improvements
at the aggregate level. This approach is discussed
in more detail in Chap. 3. According to this
approach there is a short-run friction period dur-
ing which a firm and society may incur losses as
an adjustment is made to a worker’s absence. In
the long run no losses are held to occur because
the injured worker either returns to work and per-
formance returns to the pre-injury level or the
firm replaces the injured worker with a new hire
and performance eventually becomes comparable
to what it was before. Table 4.3 provides an
example of an analysis using both the friction
cost and human capital approaches applied to
data from the Netherlands. As is apparent, the
friction cost approach consistently identifies
much smaller productivity losses than the human
capital approach.

Friction costs methods are likely most appro-
priate for marginal changes in absenteeism and
work disability associated with health and safety
interventions. When considering substantial
changes in labour-force participation, such as an
increase in the engagement of working age indi-
viduals with disabilities, the impact on the macro-
economic environment can be substantial and
would require a macroeconomic model to esti-
mate the effect on the general equilibrium of an
economy. Most burden studies do not take this
approach because of the computational challenger
associated with estimating a general equilibrium
model. Rather, they rely on the human capital
approach under the implicit assumption that it is
an acceptable first-level approximation based on
the vantage point of the existing situation.

More recent work on the productivity costs of
health has focused on including consideration of
losses from presenteeism (Brouwer et al. 2002).
A variation of the friction cost approach recog-
nizes that a period of reduced performance might
occur before and/or after a health-related work
absence, or that there might simply be a period of
reduced performance without an absence. Brouwer
et al. (2002) examined data from a Dutch trade
firm and found that productivity losses due to
reduced performance at work accounted for about
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Table 4.3 Example of the divergence between friction costs and human capital approaches

Cost category

Absence from work 9.2
Disability 0.15
Mortality 0.15

Friction cost approach

Human capital approach
23.8

49.1

8.0

Koopmanschap et al. (1995) used data from the Netherlands and compared the friction cost
and human capital approaches to demonstrate the divergence in values derived under each
approach. A comparison is made of the indirect cost of disease in the Netherlands in 1988 in

billions of Dutch guilders.

14% of total productivity losses. The literature on
measuring health-related at-work performance
(presenteeism) is still relatively young, though its
volume is growing rapidly.

Economic Returns of Work
Disability Prevention Initiatives

4.6

As noted, burden studies provide policymakers
with a sense of the magnitude of losses associ-
ated with a particular health condition, and pro-
vide insight into what might be gained if
interventions available to address it are imple-
mented. If a particular burden is deemed
sufficiently large to warrant attention, the next
step may be a search for promising interventions
to reduce it. In some cases two or more alterna-
tives may be considered. Alternatives under con-
sideration ought to be evaluated for both their
effectiveness and cost-effectiveness before they
are adopted across the board. The economic eval-
uation of alternatives is an important part of pro-
gramme evaluations. In this handbook, Chap. 23
focuses on providing guidance on the methodol-
ogy of economic evaluation with a particular
focus on its application to work disability preven-
tion programmes. There is a growing literature
on this topic. A recent systematic review of the
literature found strong evidence in support of
such intervention based on their financial merits
(Tompa et al. 2008). Most of the better quality
studies identified in the review took a system- or
societal-level perspective, were coordinated
through an insurance provider or workers’ com-
pensation authority and served a multi-sector
client base. The programmes were multifaceted,
offering a range of services such as return to work

coordination, ergonomics worksite visits, physio-
therapy, behavioural therapy, rehabilitation and
educations. Chapters 20 through 22 of this hand-
book provide details on a range of clinical, work-
place and complex interventions designed to
reduce work disability.

4.7 Disability Prevalence and
Benefits Receipt Across OECD

Countries

Statistics on the prevalence of disability in OECD
countries suggest that it is a relatively common
phenomenon. On average, approximately 14% of
individuals report a chronic health condition or a
disability across OECD countries (OECD 2010).
The percentage varies from country to country,
ranging from upwards of 20% in Estonia to just
over 5% in Korea. A focus on work disability
rather than disability associated with any social
role will likely reduce percentages, since some
individuals with health conditions may be
employed in the labour market. Prevalence infor-
mation provides a first-level approximation of
the burden of disability across countries, but
comparability is an issue because surveys used to
estimate these statistics in different countries use
different questions to inquire about health and
function. Differences in cultural norms and other
contextual factors may also influence perceptions
and reporting even if similar questions are used.
One approach to estimating the prevalence of
work disability is to identify the unemployment
rates of people with disability. Generally, unem-
ployment rates in this group are twice as high as
for able-bodied individuals—14% on average in
OECD countries compared to 7% for the non-dis-
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abled (OECD 2010). Unemployment rates do not
include individuals who have given up seeking
work or who have exited the labour force entirely.
To address this concern, another approach to esti-
mating the prevalence of work disability is to
compare the employment rates of disabled people
as a percentage of all disabled working age adults
compared with their able-bodied counterparts. In
general, employment rates of people with disabil-
ity are lower than for people without disabilities.
Across 27 OECD countries employment rates for
the disabled averaged approximately 44% com-
pared to 75% for people without disabilities (data
is for late 2000s, i.e. just prior to downturn in the
global economy) (OECD 2010). What is not cap-
tured in these numbers is the level and type of
engagement in paid work. Some employed indi-
viduals may be under employed, both in terms of
hours worked and in the match between skill level
and job challenges. In fact, the disabled are
significantly more likely to be working part time
than non-disabled employed individuals.

Low employment rates of people with dis-
abilities are particularly a concern, given the
aging of the population. For example, in some
countries such as Italy, Japan, Korea and Spain,
more than 1/3 of the population is projected to be
over age 65 by 2050 (OECD 2010). Projections
for other developed countries are also high. For
example, Canada is projected to have 1/4 of the
population over age 65 by 2050 (Human
Resources and Skills Development Canada
(HRSDC) 2011) and the USA 1/5 (Department of
Health and Human Services (DHHS) 2011).

As might be expected, the disabled have lower
incomes—between 15 and 30% lower (OECD
2010). Incomes are particularly lower than their
able-bodied counterparts in English-speaking
countries, whereas the differences are less
remarkable for Nordic countries (less than 10%).
The disabled also have a significantly higher
probability of poverty, 22% compared to 14% for
people without disabilities (OECD 2010). Poverty
levels amongst the disabled are particularly high
for the USA, Australia, Ireland, Korea and
Canada. There is little difference in the risk of
poverty in Sweden, Norway, the Netherlands and
Slovakia.

E. Tompa

A measure associated with the burden of work
disability is the number of individuals receiving
disability benefits. In 2007, the overall disability
recipiency rate in OECD countries was 6%, with
higher rates in Hungary, Norway and Sweden
(approximately 10%), and low rates in the non-
English-speaking OECD countries of Japan,
Korea and Mexico (below 2%) (OECD 2010). In
general, countries with more universal pro-
grammes had higher rates. For example, northern
European countries had rates between 8 and 11%,
whereas the Anglo-Saxon countries, where eligi-
bility is more limited, had rates in the 5-7%
range. Disability benefit recipiency rates are gen-
erally much higher for older workers, and even
more so in countries where it serves as a transi-
tion to retirement.' On average, more than half of
disability benefits recipients are men, though in
Nordic countries the majority is women (OECD
2010). It is important to note that recipiency rates
may vary from country to country for reasons
other than the prevalence of disability. In particu-
lar, the types of programmes provided and their
eligibility rules can vary dramatically.

Disability benefit recipiency rates have been
increasing in many OECD countries over the last
three decades, but are relatively stable in most
recent times (OECD 2010). In particular, some
countries have introduced policy changes in an
effort to reduce disability inflows (e.g. Poland,
Portugal, Luxembourg and the Netherlands).
These policy changes in OECD countries are dis-
cussed in detail in Chap. 22. Such efforts, unless
accompanied by labour-market reintegration pro-
grammes, may exacerbate unemployment and
poverty rates for individuals with disabilities.
Particularly noteworthy is the fact that the inflow
into disability benefits on the grounds of mental
health conditions has been rising in many OECD
countries, and has become the leading cause in

'In the Netherlands disability benefits recipiency was
quite high in the 1990 before the introduction of reforms
to reduce the use of the programme as a substitute for
unemployment or a transition to retirement. The Dutch
experience with these reforms is described in de Jong and
de Vos (2005) and de Vos et al. (2012).
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many countries. The proportion of younger recip-
ients has also been rising.

With the aging of the populations in many
countries, recipiency rates are likely to continue
to increase, all else being equal. This is particu-
larly apparent if one looks at cross-sectional sta-
tistics on the number of people on disability
benefits at older ages. For men, the proportion on
disability benefits more than doubles (and in
some cases triples) between the ages of 45 and 64
(Milligan and Wise 2012). For example in Italy,
Spain, Germany, Sweden, Belgium, Canada,
France and the Netherlands, it is under 5% for
men aged 45 but increases at age 64 to over 35%
for Sweden, over 25% for the Netherlands and
over 20% for Germany.

Generally, few people leave disability benefits
programmes; benefits serve as a permanent source
of income replacement. Only around 1-2% of
recipients leave for reasons other than death. The
largest outflows are in the UK, New Zealand and
Australia, where over 5% of beneficiaries left
recipiency status for reasons other than death in
2008 (OECD 2010). Oddly, only a small fraction
of outflow is into employment, specifically
between 10 and 20% of total outflow.

As noted, data on recipiency rates fails to
account for the fact that many disabled individu-
als do not receive disability benefits. In fact, only
a minority receive benefits. On average it is 25%,
with the proportion as low as 10-15% in Portugal
and Germany and as high as 33% for Norway,
Poland and the USA (OECD 2010). Higher rates
do not necessarily imply higher incomes, since
generosity of benefits varies from country to
country. Furthermore, some disabled individuals
may also receive other types of benefits, such as
unemployment insurance. The proportion not
receiving any benefits is 10-25% on average, but
as high as 50% for some English-speaking and
Mediterranean countries (specifically Canada,
the USA, Spain, Greece) (OECD 2010). Some of
these disabled individuals not receiving any benefits
may be employed. Between 10 and 20% from these
four countries have no public pension or labour-
market income. For most OECD countries the
proportion of no pension or labour-market income
is less than 10%.

Financial Burden of Work
Disability

4.8

The average spending of public disability pro-
grammes (including public sickness benefits) for
OECD countries was 1.2% of GDP in 2007
(OECD 2010). Disability and sickness spending
is particularly high for Nordic countries; for
Denmark, Norway, Sweden, the Netherlands and
Iceland, it exceeds 3% of GDP. These statistics
do not include workers’ compensation, private
disability insurance or private sector spending.
For Canada, it also does not include provincial
level spending on social assistance. Consequently,
comparability is an issue, particularly for coun-
tries with multiple programmes provided at dif-
ferent levels of government or distributed
differently between the public and private
sectors.

Most public disability spending is passive, i.e.
in the form of benefits rather than employment
(re)integration programmes. The latter is known
as active programmes. Spending on such pro-
grammes is generally less than 8% of total public
spending and in most cases less than 4% (OECD
2010). The exceptions, in terms of a higher pro-
portion of spending on active programmes, are
Norway, Denmark, the Netherlands, Sweden,
Germany, Belgium and Poland, though for the
last three countries it is low in terms of percent-
age of GDP.

Customarily, transfer payments are not
included in burden calculations from the societal
perspective because they are not a measure of
resource consumption. Rather, they are simply a
transfer of purchasing power from one group of
individuals to another. They may be included in
studies taking a disability system level perspec-
tive. Other times they might be included as a
proxy measure for lost output. For the latter, they
are poor approximations, since benefit levels in
most disability programmes are substantially
lower than the output loss associated with the
disability.

Occupational injury and illness burden
estimates produced by Leigh et al. (2001) provide
a good example of how to estimate the burden at
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Table 4.4 Total cost of occupational injuries and illnesses in California for 1992 (adapted from Leigh et al. 2001)

1.65 M nonfatal injuries per year
Direct costs
Medical costs
Medical administration
Indemnity administration
Total direct costs
Indirect costs
Cost of workplace training, re-staffing, disruption
Lost earnings
Lost fringe benefits
Lost home production
Total indirect costs
1.33 M nonfatal illnesses per year
Direct costs
Medical costs
Medical administration
Indemnity administration
Total direct costs
Indirect costs
Lost earnings
Lost fringe benefits
Lost home production
Total indirect costs
Overall total for nonfatal injuries and illnesses
Overall total for fatal injuries and illnesses

the societal level. The Leigh et al. estimates are
for California for the year 1992. The study con-
siders both direct and indirect costs. Direct costs
refer to medical expenses and insurance adminis-
tration expenses (the latter does not include
benefit expenses). Indirect costs refer to output
losses consisting of lost earnings, fringe benefits
and home production. The human capital approach
is used to estimate output losses. The incidence-
based approach is used, where the burden is based
on lifetime costs of new cases arising in the cal-
endar year. Table 4.4 provides summary measures
for the direct and indirect costs.

The total costs burden for California was
$20.67 billion in 1992, with work disability costs
(lost earnings and fringe benefits) from both non-
fatal injuries and illnesses amounting to $10.86
billion (approximately 50% of the total). These
burden costs likely underestimate the true burden

Billions of dollars Cost per incident

$3.67
$0.81
$0.90
$5.37 $3,266
$0.29
$8.66
$1.82
$1.15
$11.93 $7,250
$0.47
$0.07
$0.03
$0.56 $422
$0.32
$0.06
$0.04
$0.42 $313
$18.28
$2.39

because they do not consider the value of pain,
suffering and loss of enjoyment of life, or home
care provided by family members. The authors
compare this burden to other health conditions
such as AIDS, Alzheimer’s disease and MSD
conditions, and find that they are higher than each
of them. The costs are similar to the cost of can-
cer, but slightly less than the cost of heart disease
and stroke combined.

Using the same approach as above, Leigh
et al. (1997) estimate the total burden of occupa-
tional injury and illness for the USA for calendar
year 1992. In that year there were 13.2 million
nonfatal injuries, 862,200 nonfatal diseases,
6,500 injury fatalities and 60,300 disease fatali-
ties. The total direct cost across all categories
for the year was $65 billion and the indirect cost
$106 billion. An update on the US occupational
injury and illness burden estimate for 2007
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identified a total burden of $246 billion, com-
pared to an inflation-adjusted 1992 burden of
$217 billion (Leigh 2011). Other related work
by Leigh et al. identifies the sectors in the USA
with the top injury and illness costs in terms of
average cost per worker (Leigh et al. 2004), and
the states with the highest average (per worker)
costs (Waehrer et al. 2004). The highest cost
industries were taxicabs, bituminous coal and
lignite mining, logging, crushing stone, oil field
services, water transportation services, sand and
gravel, and trucking. Southern and western
states were more likely to be in the high cost per
worker category, largely because of industry
composition.

Based on Leigh et al. (2001), burden estimates
for Canada were calculated for calendar year
2001 (Tompa 2002). In Canada, the direct cost of
occupational injuries and illnesses exceeded $6
billion per year. This estimate includes insurance
administration expenses and medical services
that are paid by employers through workers’
compensation premiums. The indirect cost esti-
mate for Canada is $12 billion. This includes
costs incurred by employers to accommodate
injured workers who return to work, recruitment
and training costs incurred for replacing injured
workers, earnings lost by workers due to injury
and the lost home production of workers. As with
Leigh et al. (2001) these costs are likely an under-
estimate of the true societal burden, since they do
not include costs associated with pain, suffering
and loss of enjoyment of life or home care pro-
vided by family members. Furthermore, the num-
ber of claims is an underestimate of the true
number of work-related injuries. Underreporting
is well documented in the literature and is an
issue that needs to be addressed if accurate esti-
mates of burdens are to be calculated, since the
magnitude of underreporting can be substantial
(Shannon and Lowe 2002).

Estimating the burden of occupational injury
and illness requires investigating multiple cate-
gories of costs associated with different stake-
holders. What categories and what stakeholders
will vary between countries due to differences in
their disability policy systems. For example, in
countries with comprehensive systems, such as

Germany, Austria and Switzerland, the direct
costs are paid for by companies (Rauner et al.
2005), whereas in countries with low levels of
social security such as the USA, individuals often
bear a large fraction of the direct costs (Leigh
et al. 2000). Rauner et al. (2005) divide the enti-
ties that might bear the burden of work disability
into four broad categories: (1) social security,
(2) private insurance companies, (3) employers
and (4) others stakeholder such as individuals
and society.

To estimate the output loss associated with
work disability from all health conditions
(whether work related or nonwork related)
requires assumptions about the number and pro-
portion of the disabled who would be working if
not for their disability. This might be approxi-
mated by assuming levels of employment similar
to their non-disabled counterparts. Wage rates
attributable to labour-time loss also require
approximation. Statistics on employment rates
and average wage rates can be used to estimate
these numbers.

EBIC (Health Canada 1998) estimates the
output loss from all health conditions for Canada
for calendar year 1998. The study uses a preva-
lence approach and considers both direct and
indirect costs of morbidity and mortality. Direct
costs in the study include medical care and
rehabilitation costs. Indirect costs include lost
earnings and home production. Table 4.5 pro-
vides details on the indirect costs estimated in
this study. Overall the total burden for short- and
long-term disability and premature mortality is
$75.5 billion, which amounts to 4.71% of GDP.
The fraction attributable to work disability is
2.62% of GDP. This is a large burden and likely
underestimates the true cost, since it only accounts
for a few categories of costs.

49 Summary and Suggestions

for the Way Forward

This chapter has provided an overview of the
importance of burden studies and their value to
the policy decision-making process. The chapter
has also provided insights into the magnitude of
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Table 4.5 Indirect costs of health conditions in Canada for 1998 (adapted from Health Canada 1998)

Billions of dollars

Indirect costs associated with short-term disability

Lost earnings $3.90
Lost home production $5.90
Total indirect costs

Indirect costs associated with long-term disability
Lost earnings $13.00
Lost home production $19.20
Total indirect costs

Indirect costs associated with premature mortality
Lost earnings $13.50
Lost home production $20.00

Total indirect costs

Overall total for short-term and long-term
disabilities and premature mortality

the burden of work disability in a range of
industrialized countries. The burden can be quite
far reaching, encompassing working age adults
whose engagement in the labour force is tempo-
rarily or permanently compromised due to a
health condition. The burden includes both direct
costs (i.e. health care, wage replacement benefits
and rehabilitation services from various public/
private insurance providers) and indirect costs
(i.e. labour productivity/output losses). The full
extent of the burden can and does encompass
nonfinancial and sometime intangible outcomes
such as individual role functioning outside of the
paid labour force and health-related quality of
life. Most studies on this topic have only been
able to measure a part of the full burden. Even
though they are not comprehensive in their
accounting of burdens and costs, their findings
suggest that the magnitudes are substantial. Given
this fact, the issue of work disability and its pre-
vention clearly warrants attention by policymak-
ers, employers, labour representatives and society
at large. There is much to be gained at the indi-
vidual and societal level, particularly in terms of
productivity and output for the economy, and also
for functioning in other social roles. Once several
interventions have been identified that appear
appropriate for the context in which they are to be
implemented, the obvious next step is to evaluate
their effectiveness and cost-effectiveness before

E. Tompa
Percentage of GDP
0.24
0.37
$9.80 0.61
0.81
1.20
$32.20 2.01
0.84
1.25
$33.50 2.09
$75.50 4.71

they are adopted across the board. For that, we
refer readers to Chap. 23 of this handbook, which
provides guidance on the economic evaluation
work disability prevention programmes.
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