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In this article, we examine the indirect costs (ie, work loss and
productivity costs) of employee illness from the employer’s perspective. We
provide a conceptual framework to help employers consider alternative
views with regard to assessing indirect costs and valuing the health care
they purchase. First, we discuss the matter of perspective and how an
employer should view and assess indirect costs. We briefly review current
models of measuring indirect costs, and we critique these models. Then
we introduce a simple, conceptual framework based on the ideas of
health capital and labor productivity, and we lay out the effects of health
investment on indirect costs while considering what employees desire and
employers can provide. Finally, we offer an agenda for further research.
(J Occup Environ Med. 2001;43:18–24)

W ith spending for health care benefits
(ie, insurance coverage) and other
health-related activities (eg, fitness
centers, health fairs) increasing, em-
ployers are under pressure to control
and/or justify the increased cost. One
could decide to simply buy the least
expensive coverage and minimize or
eliminate investments in other health
activities, but without good informa-
tion on the value of these invest-
ments (ie, cost vs benefit), eliminat-
ing or reducing them may have
adverse effects and negative eco-
nomic impact. Potential negative re-
sults may be lower employee morale,
increased morbidity and mortality,
and a subsequent increase in absen-
teeism and turnover costs that the
employer must offset in some other
way. Hence the question, what is the
value of health-related investments?

The need for more and better in-
formation on the value of health care
has been a major driver in the quest
for accountability and quality im-
provement. Quality and accountabil-
ity measures are comprised of clini-
cal performance indicators (eg, use
of preventive screening procedures,
care of chronic disease) and/or sub-
jective ratings (eg, access, satisfac-
tion) by consumers on health plans
and physicians. These results are ag-
gregated to the level of the providers
and/or health plans, disseminated by
means of report cards, and used by
employers in their purchasing deci-
sions (ie, the selection of a health
plan for their employees).

Information on the quality of
health care coverage is necessary,
but it alone is not sufficient. Quality
information should be translated into
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the benefits obtained by the em-
ployer and employee that result from
the provision of higher quality. Bet-
ter information is also needed on the
advantages to the employer of pro-
viding the health benefits and ser-
vices, and better estimates are
needed of the impact of the total
costs of illness, including the cost of
work loss and reduced productivity
due to poor health and health care.
Studies have estimated that, on aver-
age, indirect costs represent over half
of total disease costs.1 For depres-
sion and other chronic diseases, the
proportion is even higher.2 Although
employers realize that sick leave and
mortality have a meaningful eco-
nomic impact, questions are still un-
answered about the best way to mea-
sure the gains and costs in a manner
that helps decision makers analyze
the consequences of their health in-
vestment decisions.

A Matter of Perspective:
Individual Versus Society
Versus Employer

Indirect costs are typically ex-
pressed in terms of the costs incurred
from mortality and absenteeism and
the reduced productivity while an
affected employee is still working
(Table 1). These costs can be mea-
sured from different perspectives.

From the individual worker’s per-
spective, indirect costs are costs to
the worker that are associated with
the lost or impaired ability to work or
engage in leisure activities because
of morbidity, and costs to dependents
that are associated with the loss of
economic contributions in the event
of the worker’s premature death.
These dimensions are usually mea-
sured in either lost income and/or the
value of lost leisure time.

The societal view is the more com-
mon perspective taken when re-
searchers assess indirect costs. In this
perspective, the measurement of in-
direct costs is based on the premise
that the value of an individual’s work
and its contribution to society is
measured in terms of a person’s po-

tential income generation. This can
be further refined along the two di-
mensions of morbidity and mortality.
The impact of mortality is measured
in terms of the present value of
forgone future income. The impact
of morbidity is measured in terms of
lost income from missed work.

We propose that neither the indi-
vidual nor the societal perspective
provide an appropriate method for
valuing indirect costs for an em-
ployer assessing a health care pur-
chasing decision; the employer per-
spective is different. We also
propose that an employer’s perspec-
tive retains the two dimensions of
morbidity and mortality but that the
valuation within these dimensions is
different (Table 2). From an employ-
er’s perspective, the valuation of mor-
bidity and mortality should include
only the costs incurred by an em-
ployer. The valuation of work loss
may include (but not be restricted to):
(1) higher wage costs, (2) lost produc-
tion, (3) idle assets, and (4) other
non-wage costs incurred by the em-
ployer. The loss to the workforce due
to excess or above-average mortality
should be valued as the cost of rehiring
and retraining replacements for work-
ers who died because of disease or
poor care plus any additional wage

costs for the initial set of workers. The
cost of mortality to the employer may
differ from the societal perspective
because it excludes the present value
of future earnings forgone because of
premature death, whereas the wage
offset (if any) in firms with less effec-
tive benefit plans may not be equal to
the present value of lost future income.
The cost of morbidity differs because
it includes the cost of idle assets and
non-wage factors.

These differences may have a pro-
found impact on the relative contri-
butions of morbidity and mortality to
indirect costs. In the societal per-
spective, the majority of the esti-
mated indirect costs comes from pre-
mature mortality and the present
value of lost future income. For ex-
ample, the American Heart Associa-
tion estimates indirect costs for cor-
onary heart disease (CHD) from the
traditional societal perspective. They
estimated that the indirect costs of
CHD were $46.7 billion in 1999. Of
this total amount, $6.9 billion (19%)
were due to morbidity and the re-
maining $39.8 billion (81%) were
due to mortality.3 Using the em-
ployer perspective, and assuming no
wage offset, we and others have
reported that the indirect cost of
CHD to employers was a total of

TABLE 1
Components of Indirect Costs

Component Costs

Mortality Employee replacement
Effect on family and friends
Value of lost future income

Morbidity Lost wages
• Paid sick-leave days
• Unpaid sick-leave days
• Payroll and benefit costs for absent employee
Loss of vacation and personal leave
Disability
Lost leisure time
Idle employer assets

Reduced productivity Return-to-work productivity
Employee’s health capital investment
On-the-job training
New-hiring administration and training
Motivation and uptake of training
Teamwork and communication
Institutional effect among coworkers
Effect on family members
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$4298 per employee with CHD per
year.4 This estimate, from the em-
ployer’s perspective, was over-
whelmingly the consequence of
work loss due to morbidity (ie,
$4092, or 95.2% of the total) rather
than workforce reduction due to
mortality, which was only $206 per
employee with CHD, or 4.8% of the
total indirect cost.

Current Models for Measuring
Indirect Costs

When it comes to estimating an
actual dollar value, the two methods
that are currently used for the valua-
tion of indirect costs are the lost wages
method and the friction cost method
(Table 3). We will examine each of

these approaches briefly to understand
them, and more importantly, to un-
cover potential weaknesses and possi-
bilities for enhancement.

The Lost Wages Method
The most frequently used method

of estimating indirect costs is the lost
wages method (sometimes called the
“human capital” method, even
though discounted future lost wages
are sometimes not fully considered).
It is simple and straightforward. Ac-
cording to the neoclassic economic
model, wage rates equal the value of
marginal revenue generated by an
additional worker under full employ-
ment. Thus, indirect costs are quan-
tified in terms of forgone earnings.5

Lost production is measured using

gross compensation at the individual
level, and absenteeism loss is calcu-
lated by multiplying the estimated
number of workdays missed by the
estimated average daily earnings.
Reduced productivity while working
is estimated as the percentage of the
productivity reduction on days the
employee works while having symp-
toms—typically measured by em-
ployee self-report.5,6

Although the lost wages approach
is founded in economic theory, the
estimation of indirect costs from a
societal perspective considers only
compensation and ignores other di-
mensions and metrics that have in-
trinsic and economic value, such as
loss of leisure time and the consump-

TABLE 3
Comparison of Human Capital and Friction Cost Methods

Lost Wages Friction Cost

Perspective Society Society
Individual

Theoretical foundation Neoclassic economic model None
Assumption Marginal productivity 5 marginal cost Unemployment

Perfect market competition
Earnings reflect productivity

Production cost measurement Mortality and morbidity Mortality and morbidity
Variables for production calcula-

tion
Time span Frequency of friction period

Forgone activity Length of friction period
Forgone paid labor Absence and productivity
Forgone benefits and fixed payroll costs Value of lost production

Macroeconomic consequences
Limitations Some groups are undervalued No theoretic model

Does not incorporate quality of life Does not incorporate quality of life
Few reduced-productivity measurements Few reduced productivity measurements

Valuation of lost production Aggregate or average production value per
employee and per person

Aggregate or average production value
per employee and per person

TABLE 2
Indirect Cost of Illness From the Individual, Societal, and Employer Perspectives

Individual Perspective Societal Perspective Employer Perspective

Definition Value of a human life in terms of
a person’s income and value
of leisure time

Value of a human life in
terms of a person’s po-
tential income genera-
tion

Cost of the disease to the
employer from illness
and/or death

Calculation
Mortality The ultimate loss

Effect on family
Present value of forgone

future income
Cost of replacing workers

(hiring and training)
Morbidity Loss of income (eg, unpaid sick-

leave days, decrement in in-
come when on disability) and
loss of leisure time

Lost income from missed
work

Workloss, idle assets, and
non-wage costs (eg,
benefits and fixed payroll
costs)
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tion value of any change in health
status. In addition, the estimates ob-
tained are sensitive to assumptions
built into the calculations.7 For ex-
ample, some studies assume a fixed
time period, whereas others use a
variable time period such as life ex-
pectancy. Some studies include only
paid labor, some include all activi-
ties, and a few include unemploy-
ment. In addition, the method used to
value forgone paid work varies
among different studies. Most stud-
ies use the all-industry average wage
to calculate the value of lost labor
time; others use the minimum wage
or the wage rate for a specific group.
Subjectivity in these dimensions may
account for the wide variation in the
results.

The lost wages method is widely
used to measure the societal costs of
illness. Nevertheless, it is argued that
this method may not provide reliable
estimates of the economic conse-
quences of disease.8 As Drummond
pointed out, unperformed work may
be made up by the sick employee
when he or she returns to work after
a short-term absence.9 For long-term
absences, someone drawn from the
ranks of the unemployed might cover
the work, making it possible that
society does not actually suffer loss
but instead has replaced the income
generation of one worker with a pre-
viously unemployed person who
generated no income. This assumes
perfect interchangeability between
workers and no value to the leisure
of the unemployed, which may not
always hold and, therefore, may not
accurately estimate work-loss costs.

The Friction Cost Method
Recently, Koopmanschap and col-

leagues developed an alternative ex-
plicit approach to measuring indirect
costs when workers’ unemployment
is involved, called the friction cost
method.10 This method presumes
short-term and medium-term effects
of illness on production output or
loss. Short-term production loss de-
pends on the time span that organi-
zations require for restoring the ini-

tial level of production. It is assumed
that production losses are confined to
the period needed to replace a sick
worker—ie, the friction period.8,10,11

The length of this period and the
resulting indirect costs depend on the
labor market. Even though the em-
ployer often must pay sick leave
benefits to the absentworker plus
pay for a substitute, the argument
from a societal perspective is that the
opportunity cost of the replacement
is zero because the substitute would
otherwise have been unemployed.
Given this assumption, the indirect
costs consist of the value of the lost
production plus the extra costs of
maintaining production and of filling
a vacancy and training new person-
nel. In the medium-term period,
there will be further changes in labor
costs per unit of output, labor supply
changes, and so forth that may influ-
ence national income and other eco-
nomic indicators. These production
costs can be estimated macroeco-
nomically. It is estimated that medi-
um-term production losses occur
over a period of about 5 years.

The friction cost method attempts
to estimate the real value of indirect
costs attributable to disease by con-
sidering the situation within firms
and in the labor market.1 To estimate
indirect costs using the friction cost
method, it is necessary to estimate
the frequency of friction periods,
length of the friction period, valua-
tion of lost production, and macro-
economic consequences. Most stud-
ies that use the friction cost method
consider national data because it is
hard to collect detailed data at the
level of an individual firm. A friction
cost estimate may not accurately es-
timate indirect costs, because in each
firm there is an internal labor pool
that could buffer the effects of absen-
teeism or disability. It is argued that
this method may be appropriate for
European countries, where the level
of both registered and hidden unem-
ployment is substantial.8

Although the friction cost method
is an attempt to derive more realistic
estimates of indirect costs in special

circumstances, there is no compre-
hensive theoretical framework un-
derpinning the calculations. The
method considers that the national
income changes because of changes
in labor costs per unit of output,
social insurance premiums, and labor
supply, but as discussed above, there
are other factors that can influence
wages and incomes. More specifi-
cally, it attaches no value to the
leisure the formerly unemployed lose
(or, equivalently, the disutility they
attach to working). In addition, it
provides no method for determining
the unemployment level at which the
analyst should switch from the lost
wages method to the friction cost
method.

Limitations of Both Methods
Along with others, we have pro-

posed that the lost wages and the
friction cost methods are based on
excessively simplified assumptions
that are unlikely to hold in general
application, and we have examined
the cost of work loss under alterna-
tive assumptions (Pauly et al, manu-
script submitted). With full employ-
ment, wages represent a lower bound
for losses that could actually be
much larger in some fairly common
circumstances. Thus, traditional
methods could underestimate the
true gain to employers and to society
from implementing policies that
would reduce absenteeism.

It is also naïve to assume that any
single method of valuing work loss
can be applied to all firms. Rather,
there exist specific characteristics of
firms and markets that determine
whether the costs of work loss will
be large or small and how these costs
will be distributed between the em-
ployer and employee. For example, a
firm that has a production unit based
on team performance rather than on
individual performance will require a
different model for valuing work
loss, because the impact on output of
a worker’s absence will be quite
different. The same holds true if
there is a large dependence on firm-
specific human capital (eg, knowl-
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edge workers) versus a small depen-
dence (eg, a job that can easily be
done by temporary workers). An-
other important characteristic is
whether the job function is labor
intensive, capital intensive, or a com-
bination of both. Finally, valuation
of work loss depends on how work
loss affects the flow of output. In a
firm that has small inventory costs or
small costs associated with varia-
tions in output, valuation of work
loss will be very different than in a
firm having large inventory costs or
incurring large costs when output
falls short of the expected or desired
level. These characteristics, along
with examples of firms where differ-
ent combinations of the dimensions
may hold true, are shown in Fig. 1.
We propose that they are important
to consider when predicting an incre-
mental valuation of work loss that is
higher than a simple estimate of lost
wages for a given firm or department
within a firm.

In addition to providing a poten-
tially biased estimate of the value of
work loss, the lost wages method, the
friction method, and the more gen-
eral model we propose do not con-
sider the indirect effects of health on
the quality of life and employee
well-being beyond the workplace
setting.12 Some authors argue that
only the value of the production that
is lost until the absent employee

returns or is replaced, plus the re-
placement costs, may be counted as
indirect costs. However, others argue
that when an individual engages in
productive work, the real loss is lei-
sure time and the real gain is the
productive output.13 When an indi-
vidual is unable to work because of a
health problem, that individual expe-
riences a loss of leisure time and
removes productive capacity from
both an employer and society. There-
fore, an extension to our general
model would suggest that, in addi-
tion to obtaining more accurate fi-
nancial estimates of work loss from
the employer’s perspective, employ-
ers must determine the value their
employees place on their own health
and the management’s willingness to
pay for what employees value. The
impacts of health investment on per-
sonally valued health and on how
employers should value their invest-
ment in health are closely correlated
and should be measured together. It
has been suggested that productivity
is a function of human health (which
determines the ability and motivation
to work) but that by maximizing the
personal value they place on health,
employees allocate their work time
and effort to consume and produce
health. Improving health status could
benefit the employer, not only by
decreasing absenteeism and mortal-
ity but also by motivating workers to

increase their efficiency, by improv-
ing workers’ production ability, and
by reducing employee turnover.

To maximize workers’ productiv-
ity at a given level of labor and
health benefit costs, the employer
must make decisions from a system-
wide perspective. While considering
the labor market and their employ-
ees’ preferences, employers must in-
vest efficiently in their workers’
health. Simple cost-shifting to work-
ers or cost-containment may harm
the interests of the workers and, in
turn, indirectly hurt the profitability
of the firm as workers require higher
cash wages or morale falls and turn-
over increases. The real challenge to
employers is to improve the manage-
ment and design of the health bene-
fits and amenities they provide to
their employees.

We propose that health is a quan-
tifiable measure and that health sta-
tus can be measured by a variety of
available instruments.14 As such,
health is a commodity that can be
purchased and about which decisions
can be made regarding how much to
invest. Health status, in conjunction
with other dimensions of health care
(eg, quality, accountability) and ac-
curate total costs from the employ-
er’s perspective, should be factored
into employers’ health care purchas-
ing decisions to provide an accurate
and comprehensive assessment of
these decisions.

Conceptual Framework
Given the concerns about the cur-

rent methods of valuing work loss,
we propose a new conceptual frame-
work that attempts to position health
status in relation to other aspects of
an employee’s well-being and an
employer’s need for on-the-job pro-
ductivity from employees (Fig. 2). In
the simplest view, we propose that
the following relationships exist. An
employer maximizes its profits with
investment in infrastructure through
capital investment and its labor
force. It is assumed that a firm pur-
chases and uses these investments
efficiently. Employees split their

Fig. 1. Dimensions of a firm’s characteristics that affect the valuation of indirect costs.
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time and efforts between work and
leisure time. Workers find equilib-
rium between their investment in
their job and the value of outside
leisure time relative to their own
internal values and preferences. It is
assumed that an employee selects a
job on the basis of these internal
preferences, values, and the sense of
fulfillment obtained from a particular
job versus all available employment
opportunities. Within the framework
is a balance between (1) the worker’s
internal values and needs, and (2) the
firm’s need to acquire and maintain a
productive workforce. In addition to
the traditional investments of wages,
benefits, a positive work environ-
ment, and training, a key factor in
achieving a feeling of well-being for
the employee and productivity for
the employer is an investment in
maintaining the health status of the
employee.

First, we consider the individual
employee’s preferences and the role
of health. Michael Grossman15 pro-
posed that “good health is a com-
modity sought after by every individ-
ual.” It is assumed that individuals
are given an initial measure of health
that depreciates over time. This ini-
tial measure of health can be main-
tained (or at least the rate of decline
slowed) by investment in health-
related activities (eg, preventive
care, exercise, health care when nec-
essary).15,16 Nevertheless, every job
has aspects that will help or hinder
health and health status through fac-
tors such as stress (ie, mental health)
and fatigue, not to mention the pos-

sibility of work-related injury (ie,
decrement of physical health status).
In short, workers place a value on
health, and health factors directly
affect their decision when choosing a
career or a specific job.

Relationships Between Health
and Other Determinants of
Productivity

We propose that health status is
one of the important underlying fac-
tors in enhancing or maintaining pro-
ductivity in the labor force. Health
status is one of the many factors that
determine the quantity (working
time) and quality (productivity) of
employees. The health status of em-
ployees may, in addition, affect the
efficient use of capital. For example,
work-loss days or reduced productiv-
ity at work result in idle physical
capital, which may represent a seri-
ous loss for the company.

Workers exchange their services
to employers in return for wages.
However, the labor being provided is
an inseparable characteristic of the
worker.17 Therefore, the investment
in workers made by firms usually
extends beyond wages to include ed-
ucation, health benefits, and other
forms of compensation. We accept as
fact that investments made in human
resources, employee services, and
general workplace environment have
a positive impact on productivity.
However, we specifically focus on
investments in health coverage and
services. An investment in health
benefits and other methods of main-
taining or improving health is a com-
plex investment, from both the em-
ployees’ and employers’ point of
view. In economic theory, it is as-
sumed that most people are risk-
averse and that people have different
preferences for insurance and differ-
ent risk aversions. According to the
model of Goldstein and Pauly18 (re-
cently elaborated on by Pauly19),
firms may profit by providing health
insurance instead of paying the em-
ployee the equivalent in cash. Be-
cause of tax benefits and economies

of scale in group insurance, firms can
purchase health plans that are
cheaper than an individually pur-
chased plan. As stated above, health
is both a consumer commodity and
an investment commodity. Individu-
als use their wages and leisure time
to invest in health. If firms provide
health benefits as compensation,
workers do not need to spend their
time and wages to obtain health ben-
efits. The employee gains by receiv-
ing personal rewards and financial
value; the employer gains by attract-
ing and retaining better workers at
comparable (or lower) wages.

A firm’s productivity and output
depend on a variety of factors that
may affect the efficiency of the pro-
duction process. An interesting cor-
ollary to investment in an employ-
ee’s health is the investment made to
improve other intrinsic characteris-
tics of the employee (eg, improving
the skills and educational level of the
workforce).20 It is well accepted that
on-the-job training makes employees
more productive.21,22 Many studies
show that more highly educated peo-
ple are healthier than less highly
educated people when other factors
are constant.22 A firm’s investment
in training its employees will be
enhanced if those trained employees
stay healthy and show up for work—
health benefits and training/educa-
tion are highly complementary.

The investment in health interacts
with many other dimensions, and the
pure effect of one investment cannot
be disentangled from that of another.
Education can help people change
their health behavior by changing
their beliefs and attitudes. Lifestyle
and environmental factors may have
long-term effects on health. Accord-
ing to Evans et al, well-being, or the
sense of life satisfaction of the indi-
vidual, may be the ultimate determi-
nant of productivity.23 What is clear
is that health, as measured by health
status, has an impact on employee
prosperity and working skills that
ultimately influences productivity.
Although we may not have all of the
answers to this complex interaction,

Fig. 2. Interrelationships of productivity
cost components.
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the remaining questions are clearly
emerging as an agenda for future
research.

Agenda for Further Research
Many theoretical and empirical is-

sues, and many opportunities for fur-
ther research, remain to be addressed
and explored. Research is needed to
analyze the costs of health care ben-
efits and other health-improvement
programs and their impact on other
employer costs. Firms must consider
how the costs of programs to im-
prove employee wellness, whether
provided directly or through their
health plans, will relate to indirect
costs and other gains for the em-
ployer. Firms need better measures
of what reduced work loss will do for
their productivity and customer sat-
isfaction rates, especially when pro-
duction depends on work teams,
missing employees cannot be easily
replaced, and customers do not want
to wait. Improved health implies that
future health insurance premiums
should be lower than if the employ-
ees’ health deteriorated. Further, if
the turnover rate is lower because of
improved employee health and mo-
rale, there may be savings in admin-
istrative and training costs. Solid ev-
idence of the impact of these
potential gains would help employ-
ers to better reallocate their health
investment in the context of other
investments.

Most indirect cost calculations are
confounded; that is, whereas disease
affects labor productivity, conditions
in the labor market may also influ-
ence the population’s health. For ex-
ample, the pressure of maintaining or
increasing productivity in the work-
place can cause stress and accidents
and can lead to drinking and smok-
ing, which are risk factors for dis-
ease. A quantitative model must be
developed to address the interrela-
tionships between health, working

environment, and productivity. The
effects of specific diseases in the
workplace are hard to measure, and
research should focus on developing
models or instruments to measure
health status and productivity in the
presence of these diseases.

In summary, this discussion pro-
poses a new general model for deter-
mining the financial impact of work
loss and/or reduced productivity on
employers and employees. The
model opens the door to future re-
search on productivity costs that is
linked with the concept of modern
firms employing knowledge workers
in team production. Concrete theo-
retical and empirical research is
needed for employers to evaluate and
strategically manage their health
benefits. The long-term benefits and
gains to the individual, the employer,
and society are too compelling to
ignore or to simply assume that op-
timal investments in health will be
made without effort.
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