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An establishment of health-related productivity measurements and critical evaluation of
health-related productivity tools is needed. An expert panel was created. A literature search was
conducted to identify health-related productivity measurement tools. Each instrument was
reviewed for: 1) supporting scientific evidence (eg, reliability and validity); 2) applicability to
various types of occupations, diseases, and level of severity of disease; 3) ability to translate data
into a monetary unit; and 4) practicality. A modified Delphi technique was used to build
consensus. The expert panel recommended absenteeism, presenteeism, and employee turnover/
replacement costs as key elements of workplace health-related productivity measurement. The
panel also recommended that productivity instruments should: 1) have supporting scientific
evidence, 2) be applicable to the particular work setting, 3) be supportive of effective business
decision-making, and 4) be practical. Six productivity measurement tools were reviewed. The
panel recommended necessary elements of workplace health-related productivity measurement,
key characteristics for evaluating instruments, and tools for measuring work loss. Continued
research, validation, and on-going evaluation of health-related productivity instruments are
needed. (J Occup Environ Med. 2003;45:349–359)

L arge employers have been a major
purchaser of health care benefits
within the United States since the
1940s.1 Employers are increasingly
concerned about the burden of illness
in their workforce and its impact on
their bottom line. The total cost of ill
health to business and industry is
comprised of not only the direct
medical costs but also the even
greater health-related productivity*
costs due to absenteeism and presen-
teeism. In fact, these health-related
productivity costs are typically two
to three times the medical costs.2

Employers are recognizing that their
employees are their most valuable
corporate assets and that employee
health is the key driver of enterprise
performance.

Health and productivity are inex-
tricably linked. Therefore, with in-
creasing medical costs, health-
related productivity losses, and
limited available resources, now
more than ever before employer
groups need to be able to determine
the value or return on investment of
the health care interventions that
they purchase and their employees
receive. Potential benefits from em-
ployer-purchased health care inter-
ventions such as disease manage-
ment, disability management,
optimal pharmaceutical utilization,
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and health promotion programs in-
clude reduced medical costs and de-
creased productivity losses associ-
ated with the firm’s workforce.
Various diseases and disorders can
lead to significant lost productivity.

For instance, the estimated eco-
nomic impact of migraine headache
is substantial, ranging from $1.4 to
$17.2 billion dollars per year.2–5 The
economic burden may be attributable
to the high prevalence and disability
associated with migraine. Migraine
headache affects 18% of women and
6% of men6 and occurs primarily in
people 25–44 years of age,6,7 the age
when most individuals are in the
workforce. The chronicity of mi-
graine headaches, along with the se-
verity of symptoms and disability,
often places migraineurs at risk for
experiencing significant lost produc-
tivity and disability.3,8–12

Fortunately, effective medications
for migraine, which have demon-
strated reductions in patients’ lost
workplace productivity, are avail-
able.9,13–17 Studies have determined
the lost productivity associated with
migraine headaches as well as the
changes in productivity loss after
patients receive migraine-specific
therapy.8,12,14,15,18–22

From an employer perspective,
there is ambiguity concerning the
most appropriate factors for measur-
ing work loss for patients with mi-
graine headache. In addition, for a
given type of workforce, there is
uncertainty as to which lost produc-
tivity measurement tool(s) may be
most appropriate. Therefore, a criti-
cal evaluation of the existing lost
workplace productivity measurement
tools is needed to examine the char-
acteristics of each instrument to de-
termine the advantages and disad-
vantages of each tool in the
measurement of lost workplace pro-
ductivity of patients with migraine
headache within the context of spe-
cific employment settings.

The objectives of this project were
to: 1) develop consensus recommen-
dations on the productivity metrics
necessary for assessing and analyz-

ing work loss for the migraineurs as
well as for the general population; 2)
identify and critique the currently
available workplace productivity in-
struments; and 3) establish future
research initiatives within the field of
workplace productivity measure-
ment.

Methods

Expert Panel Created
An expert panel on productivity

measurement was created. To estab-
lish the panel, the relevant productiv-
ity literature was reviewed and a list
of names was developed. Additional
names were obtained by asking can-
didates to refer other individuals who
were appropriate given their level of
expertise within the field of produc-
tivity measurement.

Literature Review
A literature search was conducted

using MEDLINE, HealthSTAR,
PsycINFO, and EconLit databases,
covering the time period between
1966 and 2000, to identify and re-
view the currently available produc-
tivity measurement instruments and
tools. The search strategy included
these terms individually and combi-
nations of these terms: lost produc-
tivity, productivity, work loss, days
missed from work, absenteeism, pre-
senteeism, conceptual model, theo-
retical model, and indirect costs. A
review of the bibliographies of the
retrieved manuscripts was performed
to identify other relevant literature.

The members of the expert panel
identified additional publications re-
lated to assessing work loss, produc-
tivity, or other relevant measurement
instruments. Subcommittees of the
expert panel were developed; each
was charged with one aspect by
which to review all of the identified
instruments. The aspects were: 1)
supporting scientific evidence (ie, re-
liability and validity); 2) applicabil-
ity to occupations and diseases; 3)
ability to support effective business
decision-making (ie, ability of the
data to be translated into a monetary

unit); and 4) practicality, (ie, ease
and cost of administration). In addi-
tion, the developers of the identified
lost workplace productivity instru-
ments were contacted by subcommit-
tee members to gain additional infor-
mation (ie, reliability, validity
testing) as needed.

The review excluded quality of
life instruments, which have been
used as an approximation for produc-
tivity impairment. The quality of life
instruments that were examined do
not attempt to measure lost work-
place productivity and were ex-
cluded from this analysis.

Consensus Building
The selected expert panelists were

invited to attend a 1-day meeting to
review and critique productivity con-
cepts and the identified workplace
productivity instruments. Using a
modified Delphi technique, consen-
sus was reached for the: 1) necessary
elements for productivity measure-
ment; 2) key characteristics that
workplace productivity instruments
should possess; 3) recommended in-
strument(s) that capture workplace
productivity loss for migraineurs as
well as for the general population;
and 4) possible workplace contextual
issues (ie, corporate culture, regula-
tory issues, and management buy-in)
that greatly affect an organization’s
ability to measure employee produc-
tivity. This technique involved ad-
ministering a premeeting survey to
refine definitions of productivity,
consensus-building at the expert
panel meeting, conducting multiple
postmeeting reviews, and refining of
the concepts before final acceptance
of the recommendations by the ex-
pert panel members.

Results
Eighteen people participated on

the expert panel. The panel was a
multidisciplinary group comprised of
recognized leaders in the area of
health and productivity management
as well as representatives from busi-
ness coalitions and employers. Seven
of the participants represent em-
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ployer groups, seven are health care
consultants, one represents employer
coalitions, two are academicians, and
one is a government researcher.

Elements of Health-Related
Productivity Measurement

The expert panel identified numer-
ous components of productivity and
identified the key elements of lost
productivity measurement to be ab-
senteeism, presenteeism and em-
ployee turnover or replacement
costs. (Table 1) Absenteeism is gen-
erally defined as the number of days
missed from the workplace.23 Rea-
sons for absenteeism include work-
ers’ compensation, short-term dis-
ability, long-term disability, sick
leave, family medical leave, personal
time off, and unpaid leave.

Presenteeism is the health-related
productivity loss while at paid
work.23 Presenteeism may include:
1) time not on task (eg, in the work-
place, but not working); 2) decreased
quality of work (eg, increased injury
rates, product waste, product de-
fects); 3) decreased quantity of work;
4) unsatisfactory employee interper-

sonal factors (eg, personality disor-
ders); and 5) unsatisfactory work
culture. Employee turnover and re-
placement costs include the de-
creased productivity output associ-
ated with the cost of hiring and
training new employees.24

Key Characteristics of Health-
Related Productivity
Measurement Instruments

The expert panel discussed and
identified the core characteristics
that an instrument should possess to
adequately assess the workplace pro-
ductivity loss of migraineurs and of
workers suffering from other dis-
eases. The key characteristics were
grouped into four categories: 1) sup-
porting scientific evidence, 2) appli-
cability to a variety of occupations
and disease states, 3) ability to sup-
port business decision-making (ie,
ability for data to be translated into a
monetary unit), and 4) practicality
(Table 2).

The first key characteristic—the
scientific evidence supporting each
instrument—includes the evidence
for reliability and validity of the
measures, along with the scales or
factors that are targeted by these
measures.25 Reliability is primarily a
question of the consistency of a mea-
surement tool. For the purposes of
this review, we have focused on
questions of validity of the instru-
ment:

1. independent of all other factors,
ie, the performance of individual
items, and factors or scales in the
instrument, irrespective of any
characteristics of the sample, and

2. in context of health impairment,
work, and other relevant experi-
ences of participants, ie, how the
instrument works in context:

a. Does the instrument distinguish
between conceptually different
issues? and

b. Does it agree with different
kinds of measures of the same
concept?

Researchers submitted data analy-
ses for the expert panel members to
review. Because the data properly
belong to each of the principals, it is
not possible to publish those analy-
ses here. Key results are described,
but the data that support these de-
scriptions must be obtained from the
authors of the instruments.

The second key characteristic, ap-
plicability, was defined as the ability
of the instrument to be used across a
broad spectrum of industries, occu-
pations, and disease states. In order
to support business decision-making,
the third characteristic, the value of
lost productivity, needs to be esti-
mated and appraised. Therefore, the
data generated from each instrument
were examined for their ability to be
translated into a monetary unit. The
last criterion, practicality, relates to
the tool’s ease of administration (ie,
self-administered versus interview-
administered), availability in multi-
ple languages, and administration
costs.

Review of the Instruments
The expert panel reviewed cur-

rently available workplace produc-
tivity measurement tools and identi-
fied nine as potentially applicable to
migraineurs. However, based on an
initial review, only six instruments
were found to best represent the
characteristics of applicability, busi-
ness decision-making, and practical-
ity, as outlined above. This does not
mean the instruments excluded do

TABLE 1
Elements of Health-Related
Productivity Measurement
Absenteeism

Workers’ compensation
Short-term disability
Long-term disability
Sick leave
Family medical leave
Personal time off
Unpaid leave

Presenteeism
Time not on task
Quality of work

Incidence and magnitude of mistakes
Capacity for peak performance
Injury rates
Caregiver issues

Quantity of work
Work capacity or output

Personal factors
Social
Mental
Physical
Emotional
Functional status

Employee turnover and replacement costs

TABLE 2
Key Characteristics of Health-Related
Productivity Instruments
Science based

Reliable
Valid

Applicability
Across industries and occupations
Across disease states and conditions
Specific to migraines

Supports effective business decision-mak-
ing

Metrics can be translated into dollars
Practical

Easy administration
Low costs of administration
Reading level
Available in multiple languages
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not have merit. Rather, it relates to
the fact that the expert panel elimi-
nated from consideration those in-
struments that did not meet mini-
mum standards on three of four core
characteristics. In addition, instru-
ments were eliminated if they were
not applicable for the measurement
of workplace productivity loss of
migraineurs. Each of the six produc-
tivity tools was then analyzed against
these core characteristics and sum-
marized in Table 3. Each of the tools
is discussed briefly below.

Employer Health Coalition (EHC)
of Tampa Assessment
Instrument.

The EHC of Tampa Assessment
Instrument is a relatively new self-
report tool, consisting of two parts.
The first portion of the questionnaire
captures general information on em-
ployee productivity as well as patient
demographics, salary information,
healthy behaviors, health status met-
rics, comorbidities, household health
information, health plan utilization,
health plan satisfaction, provider sat-
isfaction, and process-of-care met-
rics (personal communication; Frank
Brocato). The second portion of the
assessment consists of a disease-
specific questionnaire inquiring
about the impact of a specific disease
on the individual’s productivity. In
addition, outcomes of care, the utili-
zation of medication, and alternative
therapies are captured (personal
communication; Frank Brocato).

The EHC’s “Healthy People/
Productive Community Survey” is a
proprietary and restricted instrument.
Material discussed here has been
provided by EHC and is included
with their permission. The primary
focus of the review of the EHC
instrument was the four-item “im-
pairment at work” scale. In addition
to the data analyses supplied by
EHC, the executive summary of the
self-published report, “The Hidden
Competitive Edge—Employee
Health and Productivity,”26 has pro-
vided information for this review.TA
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EHC Four-Item Impairment at
Work Scale. Data analyses were pro-
vided for the general instrument (n �
6003) and for the migraine instru-
ment (n � 264). Most of the EHC
instrument concerns health care de-
livery issues. However, there are
four items related to the degree of
limitation while working. In addi-
tion, there are related items that serve
to support the measurements taken
by the four items of central interest
to the present review. The first EHC
work limitation item is a dichoto-
mous impairment screening item.
The second and third items concern
interpersonal communications and
work quality and are measured on a
short Likert scale. The fourth item
measures overall productivity on a
long Likert scale.

The EHC staff submitted correla-
tions with a number of Short Form
(SF)-36 and SF-12 items and sum-
mary scales related to physical and
mental functioning. Further, the
EHC publication26 lists a variety of
disease and symptom comparisons.
Also, the EHC staff report testing a
large number of disease-specific
work limitation instruments, with
more on the way.

Evaluation of the EHC Four-Item
Impairment at Work Scale. With a
sample size of 6000 workers, it is not
surprising that only a small amount
of impairment was detected by the
general instrument. However, com-
bined with the results from the mi-
graine instrument, the data demon-
strate that the EHC instrument is
useful for a variety of medical con-
ditions and sensitive to measuring
the impairment caused by those con-
ditions.

The correlations reported with the
SF-36 and SF-12 items and summary
scales are modest to very good indi-
cators of convergent validity for
health problems. However, there is
no independent assessment of work-
load or of productivity separate from
health problems in the EHC instru-
ment.

Overall Evaluation of the EHC
Four-Item Impairment at Work

Scale. The review and discussion of
this instrument and the four items for
which analyses were provided is lim-
ited by the proprietary nature of the
material. The most exciting and most
positive information identified dur-
ing the course of this review is the
extensive effort by EHC to test their
instrument on as many distinct dis-
ease states as possible. Assuming
that the correlations for other dis-
eases and symptoms are similar to
the pattern of correlations included
with the migraine and general instru-
ments, EHC is well on its way to
creating a very adaptable and sensi-
tive tool. Furthermore, as a very
short instrument, it is an excellent
candidate for repeated (daily or
weekly) administrations over the
course of several months. Such ad-
ministrations could be accomplished
in 5 minutes or less and could help to
establish an identifiable pattern of
lost productivity (presenteeism)
events.

EHC reports that it is reevaluating
the impairment at work scale and
considering a number of options to
improve the instrument. Based on the
subcommittee’s review, the EHC has
been shown to be easy to administer
and applicable across many disease
states as well as across many indus-
tries and occupations (Table 3). In
addition, it attempts to measure ab-
senteeism and presenteeism, which
can be appraised in order to create an
estimate of workplace productivity
loss (personal communication; Frank
Brocato).

Health and Performance
Questionnaire (HPQ)

The HPQ is also a relatively new
instrument that has been developed
by researchers at the Harvard Medi-
cal School Department of Health
Care Policy in collaboration with the
World Health Organization (WHO)
with support from the John D. and
Catherine T. MacArthur Foundation.
The HPQ is a brief self-report instru-
ment designed to assess the impact
of health on four aspects of work

functioning: time missed from work,
performance while at work, injuries
or illnesses at work, and job turn-
over. A more detailed description of
HPQ can be found at http://www.h-
cp.med.harvard.edu/hpq.27

It may be used in an employer
setting as well as in clinical trials
(personal communication; Prof. Ron
Kessler). Studies were recently com-
pleted to evaluate the reliability and
validity of the HPQ but were not
completed at the time this review
was carried out.28 Professor Ron
Kessler at Harvard Medical School
provided analyses of the nine pro-
ductivity items in the HPQ along
with two additional assessments of
overall work performance. The first
nine items in the instrument measure
productivity on a short Likert scale
There are two items which solicit
each worker’s overall assessment of
his/her performance in the past 30
days on a long Likert scale.

Analyses were provided for the
HPQ nine productivity items (n �
1935, World Health Organization:
National Comorbidity Sample Repli-
cation, NCS-R), and for the two
0–10, overall work performance rat-
ings (n � 281), taken at two time
points, three months apart. Except
for one item, the nine HPQ produc-
tivity item responses indicated no
productivity loss. The most likely
explanation is that the majority of the
respondents did not perceive them-
selves to be impaired. The responses
on the overall performance ratings
were close to a normal, albeit some-
what truncated distribution. In fact,
the majority of the participants re-
sponded exactly the same or with
a � 1 deviation at time 2 compared
to time 1. The moderately strong
correlations between time 1 and time
2 suggest that these measures may be
very useful indicators of overall
work performance.

Overall Evaluation of the HPQ
Items

At the time this review was under-
taken, the validation analyses on
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these and other items were still un-
derway. As noted above, these anal-
yses were subsequently completed
but are not included in the current
evaluation.28 Our review suggests
that the overall performance items
are likely good (or perhaps very
good) indicators. Further, with care-
ful modification, the nine perfor-
mance measures might become quite
useful tools for a daily or weekly
assessment.

A measure of work performance
impairment relates to workload,
health problems, and actual perfor-
mance. Future development of this
instrument should consider adding
both self-report and other measures
of workload, along with separate as-
sessments of health status. The num-
ber of hours of work is a very useful
measure, but it does not really assess
workload or performance. These ob-
servations apply well beyond the
HPQ. For a detailed consideration of
a variety of related issues, see Amick
et al.29

In terms of practicality, the HPQ
has been translated into 29 languages
for use by the WHO to assess work
role functioning in 25 countries (per-
sonal communication; Prof. Ron
Kessler). Based on a review of con-
fidential information provided to the
designated subcommittee, the HPQ
appears to be applicable across many
industries and occupations. In addi-
tion, the MHPQ captures absentee-
ism and presenteeism, which can be
appraised in order to estimate the
value of productivity loss.

Stanford Presenteeism Scale
(SPS-6)

The SPS-6 was designed to assess
how an individual’s health condition
affects his behavioral, emotional,
and cognitive functioning at work.30

The SPS-6 consists of six questions,
and each question consists of a five-
item Likert response scale ranging
from “strongly disagree with the
statement” to “strongly agree with
the statement.” This instrument is
designed to measure presenteeism

and is currently being further refined
and field-tested by several employers
to determine its value in setting pro-
gram priorities and evaluating pro-
gram effectiveness (personal com-
munication; Dr. Kenneth Pelletier).
Additional studies are currently un-
derway and not yet published. There-
fore, the subcommittee of the expert
panel was provided with data (per-
sonal communication; Dr. Kenneth
Pelletier) to review in order to deter-
mine how the instrument measured
the basic elements of productivity
and met the characteristics of the
health-related workplace productiv-
ity measurement instruments identi-
fied by the panel.

The SPS-6 is new and, as such,
more extensive validation studies are
underway. Therefore, at this point, it
is premature to determine how effec-
tively the SPS-6 instrument mea-
sures presenteeism. This is certainly
an instrument to watch as more data
are produced. The SPS-6 does appear
to meet the practical application cri-
teria and is available in both elec-
tronic and hard copy formats (per-
sonal communication; Dr. Kenneth
Pelletier).

Migraine Work and Productivity
Loss Questionnaire (MWPLQ)

In 1999, Lerner et al31 developed
the MWPLQ. This tool was designed
to measure the impact of migraine
headache on a patient’s work perfor-
mance.31,32 The 26-item question-
naire measures difficulties perform-
ing on-the-job work demands due to
migraine. Separate data for the MW-
PLQ were not submitted. Dr Debra
Lerner was involved in the develop-
ment of both the MWPLQ and the
work limitations questionaire
(WLQ). For the scientific review of
its related instrument, please refer to
the discussion of the WLQ below.

The MWPLQ has face validity and
appears to have high internal consis-
tency within each work domain
(Cronbach’s alpha ranges from
0.86–0.95), has moderate to strong
construct validity, and exhibits dis-

criminant validity.32 The MWPLQ
captures employee absenteeism and
presenteeism by asking five ques-
tions on the hours of paid work lost
due to migraine and percent effec-
tiveness while working with mi-
graine.22 These five questions may
be used to calculate the total number
of hours of work lost due to migraine
and to appraise the time lost from
work. No evidence was found that
the MWPLQ is available in multiple
languages.

Work Limitations Questionnaire
(WLQ)

Lerner et al developed the WLQ to
measure the impact of chronic dis-
eases and treatment for on-the-job
work performance.33 The WLQ con-
sists of four demand scales: time,
physical, mental-interpersonal, and
output. Dr Debra Lerner has been the
principal contact for conducting the
review of the WLQ. Dr Lerner and
her staff were very generous in sup-
plying well-documented and com-
prehensive information about their
instrument to the subcommittee of
the expert panel. In addition to the
analyses discussed below, this re-
view has benefited from material
published in Lerner et al,33,34 and
Amick et al,29 as well as several draft
manuscripts by Lerner et al.35,36

Data from six separate studies us-
ing the WLQ—with a total of nearly
1300 participants—were supplied for
this review. The analyses from the
two largest samples and a small
study that is still underway were
selected for examination. These sam-
ples were: 1) osteoarthritis patients
(n � 224);34 2) call center and ware-
house personnel (n � 654);33 and 3)
National Institute of Mental Health
(NIMH) depression study sample
(n � 82). The results from the re-
maining three studies were examined
and judged not to be substantially
different from the results presented
below. The three studies described
here were judged as sufficiently rep-
resentative to suffice for the present
review. Lerner et al34 provides cross-
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validation with selected chronic dis-
eases: rheumatoid arthritis, chronic
daily headache, and epilepsy, as well
as with measures from the SF-36.
Lerner et al36 provides cross-valida-
tion with worker productivity in the
call center study.

The 25 items in the osteoarthritis
and call center studies are consis-
tently and uniformly positively
skewed. The precise degree of skew
varies, but all of the items show a
similar distribution. The three non-
physical scales in the NIMH study
clearly show less skew; thus the
NIMH sample appeared to be more
impaired than the osteoarthritis and
call center samples.

The item correlations within each
scale (time, physical, mental-inter-
personal, and output) are very strong.
In addition to patterns of conver-
gence within the scales, we also look
for patterns of divergence between
scales or groups of items. The phys-
ical items are highly intercorrelated,
but they are also quite distinct from
the remaining items in all three stud-
ies. The degree of divergence that is
observed between the physical and
all the other scales is not observed
between the three nonphysical fac-
tors: mental-interpersonal, time de-
mands, and output demands. While
the correlations within factors are
quite high, the correlations between
items in different (nonphysical) fac-
tors are also quite high. Conse-
quently, if there is an effect to be
measured, these items will likely
agree on the measurement. Finally,
internal consistency reliability in the
WLQ scales is quite high.

The conclusions that can be drawn
from the correlations, factor analy-
ses, and alpha reliabilities are:

1. the mental, interpersonal and out-
put factors are highly interrelated;

2. the Lerner et al33 assignment of
interpersonal items to the mental
factor is supported in the NIMH
depression study factor analyses
but not in the factor analyses of
the other two studies;

3. based on the current results, re-

searchers using the WLQ in the
future should analyze their data
carefully to determine how these
three sets of items are behaving in
their own study.

The cross-validations to disease or
disability and to productivity are im-
portant. For example, there is clear
discrimination in the different WLQ
subscales with respect to sensitivity
to the particular chronic problem(s)
assessed.33 In addition, the associa-
tion to objectively measured produc-
tivity for call center and warehouse
workers33 is a critically important
step for this entire literature. Lerner
et al33 is an important step in con-
necting personal assessments of lim-
itations to workplace productivity.

There is no direct assessment of
workload distinct from the produc-
tivity and the health problems re-
ported by the respondents. Measures
of productivity are akin to a com-
bined result from the demands of the
workplace and the activity level, in-
cluding impairment of the individual.
Finding an association between
chronic health problems and reduced
productivity is an excellent start.
However, to be certain that the re-
duced productivity is a reflection of
poor health, it is important to de-
velop an independent assessment of
workload demands as well.

Development of the WLQ Index.
Once an instrument or set of scales
has been tested, validated, and found
useful, it is appropriate to consider
standards, norms, or some other
combined measure. The WLQ index,
currently under development, is one
such measure. The goal of the index
is to combine the findings from the
four WLQ constructs into a single
indicator of productivity loss.

The Technical report35 describes
the calculation of the WLQ index.
The calculations described in the
technical report are based on the call
center and warehouse personnel
study. Very briefly, a scale score for
each WLQ scale was created for
each subject. Subjects with more
than 50% missing were dropped.

Missing scores for the remaining
subjects were estimated based on the
mean of the subject. Then a factor
analysis was performed on the scale
scores. The results of the factor anal-
ysis were then used in a regression
procedure to estimate the productiv-
ity of the call center employees. The
regression yielded coefficients for
the index.

The idea of the index, combining
the measures on all four scales and
comparing the result to productivity
measures, is an important and mean-
ingful goal. Future assessments in
new work settings should calculate
the index score as well, using the
data observed in the new settings.
Such a calculation may allow for a
comparison between very different
occupations and industries. If the
comparisons show similar patterns of
results, the WLQ index may prove to
be a very important measure of pro-
ductivity loss.

The WLQ is self-administered and
does assess the productivity impact
across multiple medical conditions
as well as across industries and oc-
cupations. A national survey is in the
field collecting normative WLQ data
for occupation, industry, condition,
and sociodemographic groups.
Norms are expected to be available
by the end of 2003. Additionally,
once completed, the WLQ index will
improve the ability of researchers to
translate lost workplace productivity
observations into a monetary unit.

Work Productivity and Activity
Impairment Questionnaire
(WPAI)

Margaret Reilly at Reilly Associ-
ates was contacted regarding the
WPAI. Ms Reilly recommended
three publications for further exami-
nation.37–39

In 1993, the WPAI was developed
for assessing productivity losses by
measuring the effect of general
health and symptom severity on
work productivity.37 There are sev-
eral versions of the questionnaire
available including the WPAI-
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general health (GH), WPAI-specific
health problem (SHP), combination
WPAI (GH-SHP) and WPAI-allergy
specific(AS).40 The WPAI-GH in-
strument consists of six questions
that ask the patient the number of
hours missed from work activities
(ie, absenteeism) as well as the de-
gree of impairment (ie, presentee-
ism) over the past seven days. The
scores of the questionnaire are ex-
pressed as impairment percentages
with higher numbers reflecting
greater impairment and decreased
productivity.40 The four scores are 1)
percent work time missed due to
health, 2) percent impairment while
working due to health, 3) an overall
percent work impairment score due
to health, and 4) a percent activity
impairment due to health.40

One item of the WPAI is: “During
the past seven days, how much did
your health problems affect your
productivity while you were work-
ing?” This item can be varied to
assess selected health problems, as
well as nonwork activities (personal
communication; Margaret Reilly).
Additional questions ask about the
number of hours of work attended or
missed as well as the impact of
health problems on nonwork activi-
ties. The scoring algorithm uses the
estimates of actual hours present (at
work) and multiplies these hours by
the assessed degree of impairment to
derive an estimate of overall work
impairment.

The brief questions on impairment
combined with hours of work pro-
vide the possibility for a regular,
perhaps daily, assessment of overall
workplace productivity. On this basis
alone, the approach taken by the
WPAI provides a useful model and
set of items for research in work-
place productivity. Furthermore, in-
dicators suggest that the WPAI mea-
sure covaries reasonably well with a
variety of symptoms of ill health.

There is no attempt to assess the
level of work demand—whether
cognitive, emotional, or physical—
nor the potential variability in this
demand. The only measure for work-

load is the number of hours sched-
uled to work. This latter measure is a
poor indicator of productivity. Yet,
this indicator is multiplied by the
impairment assessment to produce
the WPAI measure of workplace
productivity. There have been no
results presented to show that this
calculated variable correlates with
actual work. It is a reasonable hypo-
thetical measure of presenteeism, but
without empirical support it remains
hypothetical.

The WPAI may be self- or inter-
viewer-administered and has demon-
strated reproducibility.40 For con-
struct validity, the questionnaire
measures were correlated with SF-36
domains and measures of disease/
symptom severity. However, to date,
no research demonstrates that the
impairment scores correlate with the
actual work performed. Patients’
workplace productivity loss can be
monetized using the WPAI.

Challenges and Opportunities in
Health-Related Workplace
Productivity Measurement

It is important to note that the
developers of the health-related
workplace productivity instruments
reviewed in this article had a very
limited time to respond to requests
for detailed analyses. We are grateful
to the developers of these health-
related workplace productivity in-
struments not only for being pioneers
in this health care industry segment
but also for their cooperation in sup-
plying information and data about
their instruments. Without the coop-
eration of the developers, this expert
panel review would not have been
possible.

We recognize, however, that reli-
ance on information from a variety
of disparate analyses created a limi-
tation in the present study. Key char-
acteristics of instruments to measure
health-related workplace productiv-
ity loss have been included in the
analyses reported here, but not all
relevant work environments, work
types, occupations’ businesses, and

other important factors could be con-
sidered. For example, there was no
standardization on disease types or
severity of impairment among partic-
ipants across the various studies.
While a comparison of the instru-
ments has been made, it has not been
possible to report results for a single
employee sample responding to all
the instruments that are currently un-
der review. In a future study, it
would be worthwhile to conduct
such a test to produce a direct com-
parison of the instruments, holding
constant the health impairments ex-
perienced by the participants.

All of the outlined instruments
appear to be sensitive for use with
individuals with chronic health prob-
lems. However, the versions of the
response scales reviewed for this pa-
per generally seem to lack the neces-
sary sensitivity to detect slight de-
grees of impairment in an essentially
healthy working population. An im-
portant recommendation to instru-
ment developers is to consider the
possibility of developing separate,
parallel tools for both healthy and
chronically ill groups of workers.
Such tools could be administered in a
single instrument using filter ques-
tions to direct respondents to the
appropriate section of the instrument
asking about: 1) minor, short term,
and highly variable health problems
or 2) more severe or chronic health
impairments.

All of the instruments have used a
retrospective assessment of impair-
ment. To improve sensitivity pro-
spectively, the use of a daily em-
ployee diary might supplement
findings used in conjunction with a
standardized instrument adminis-
tered before and sometime after a
health management intervention.
Two to four questions reported one
time per day and collected for sev-
eral weeks during the intervention
would yield change data that might
permit an examination of individual
employees’ levels of performance.
By measuring changes in individual
employee health and productivity,
business owners and managers
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would be able to track the day-to-day
impact of interventions designed to
reduce presenteeism and to improve
overall workplace productivity.
While this approach may seem to be
impractical for some businesses, a
brief (5 minutes or less) daily assess-
ment could develop very useful in-
formation to evaluate the effective-
ness of a particular health
management intervention.

The assessment of productivity is
affected by both the performance of
the assessment instrument and the
context in which the instrument is
embedded. Self-assessment offers
several challenges as employees in-
terpret and respond to the tool. They
are asked to rate personal perfor-
mance in relation to a health issue
and will respond reflecting their own
work experiences, concerns, and po-
tential biases. The assessment of de-
creased productivity as a result of a
health impairment requires several
distinct evaluations by employees,
including:

• Assessment of the workload, work
demands, and workplace distrac-
tions;

• Varying level of productivity in
response to variations in work-
load;

• Health problem, including type
and severity of, and fluctuation in
degree of impairment; and

• Varying impact of the health prob-
lem on work effectiveness.

Some of the instruments discussed
in this paper attempt to measure all
of the preceding factors in a single
item. This strategy is probably unre-
alistic and may produce unreliable
results. Thus wherever possible, self-
report measures should be cross-
validated with other workplace as-
sessments. Pairing performance
assessments with an evaluation of
the problems in the work environ-
ment forges a partnership between
worker and management. Such an
approach is likely to be viewed much
more positively than an instrument
that may be perceived to blame em-
ployees for decreases in perfor-

mance. Finally, assessments of all
the major factors that are involved in
productivity improve the likelihood
that business owners and managers
will be able to estimate monetary
savings or losses associated with
changes in productivity.

Therefore, we encourage the de-
velopers of health-related workplace
productivity measurement instru-
ments to build on the good work that
has been started in this field. The
limitations described above are nor-
mal in this phase of the research and
they point to the next steps: 1) refine-
ments in the structure and the use of
these instruments, 2) improvements
in the science, and 3) increased prac-
tical utility of these tools.

Recommendations

Recommendation: Overall
In taking note of the preceding

outline of the inherent challenges
and opportunities in the current state
of the art in health-related workplace
productivity, it is important to resist
the tendency to rate the instruments
reviewed in this article under a single
rubric of “reliable/not reliable” or
“valid/not valid.” Each instrument
has strengths and weaknesses. The
important question to ask is what
efforts are underway to eliminate the
weaknesses and to improve the over-
all quality of the instrument? There
is no perfect solution to measuring
productivity, whether or not in the
context of a health impairment; what
is important is an effort toward con-
tinuous improvement of the mea-
sures. Researchers who are consider-
ing the use of one or more of the
instruments discussed here should be
prepared to conduct their own con-
firmatory analyses.

Recommendation: Elements of
Health-Related Workplace
Productivity Measurement

In assessing health-related work-
place productivity instruments, the
following are the key elements of
productivity that should be included
and measured by the tool: absentee-

ism, presenteeism, and employee
turnover and replacement costs (Ta-
ble 1).

Recommendation: Key
Characteristics of Health-
Related Workplace Productivity
Measurement Instruments

The selection of an instrument to
assess health-related productivity
loss should include the following key
characteristics: have supporting sci-
entific evidence, be applicable across
work settings and occupations, sup-
port effective business decision-
making, and be practical in its ease
and cost of administration (Table 2).

Recommendation: Health-
Related Workplace Productivity
Measurement Instruments

To assess health-related productiv-
ity loss across a wide range of dis-
ease states, industries, and occupa-
tions, the following instruments are
recommended (listed in alphabetical
order): 1) EHC of Tampa Assess-
ment Instrument, 2) HPQ, 3) SPS-6,
4) WLQ, and 5) WPAI.

Recommendation: Migraine-
Specific Workplace Productivity
Measurement Instruments

To assess health-related workplace
productivity loss for patients with
migraine headaches, the following
instruments are recommended (listed
in alphabetical order): 1) EHC of
Tampa Assessment Instrument and
2) MWPLQ.

Recommendation: Future
Research Investigations

The expert panel identified areas
within the field of health-related
workplace productivity measurement
for further study. The suggested ar-
eas include: 1) the identification of
the necessary metrics for effective
business decision-making and the
explicit incorporation of those met-
rics into workplace productivity
measurement tools, 2) the creation of
a standardized definition of em-
ployee turnover and replacement
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costs, and 3) the examination of the
impact of an individual’s absentee-
ism and presenteeism on team dy-
namics and interdependent work-
groups within the work environment.

Discussion
The American College of Occupa-

tional and Environmental Medicine
undertook this project to establish
health-related productivity measure-
ment criteria and to identify the
means of assessing the individual
and organizational impact of mi-
graine headache. In addition, it is
hoped that this effort will assist em-
ployers and health care decision-
makers in developing sustainable
strategies to measure the impact of
migraine headache on workplace
productivity loss. Employers need to
have a better understanding of the
impact of medical conditions such as
migraine headache on employees’
productivity to assist in more knowl-
edgeable and effective decision-
making regarding their investment in
health-related productivity improve-
ment initiatives.

For those employers wishing to
implement a health-related produc-
tivity measurement program within
their company, this project provides
information to help determine the
instrument most appropriate for their
program. This project draws on not
only the medical literature for infor-
mation on the currently available
health-related productivity measure-
ment tools, but also on the latest data
from the developers of the identified
instruments. This provides unique
data not found elsewhere.

Each corporation must assess their
organizational and business models
to determine the applicability of a
specific health-related workplace
productivity measurement instru-
ment for its particular work environ-
ment and culture.

Finally, this review applies to the
current state of health-related work-
place productivity measurement in-
struments. However, health and pro-
ductivity measurement is a dynamic
and rapidly developing arena with

current measurement tools being re-
vised and new tools being created on
a regular basis. Therefore, further
work is needed to continually inves-
tigate, review, and evaluate these
tools and determine which instru-
ments may best help employers to
estimate their health-related produc-
tivity losses among their employees.
Furthermore, we encourage the de-
velopers of productivity measure-
ment tools and instruments to con-
tinue to uphold an appropriate level
of scientific rigor when considering
all of the elements of productivity
measurement in Table 1 and the key
characteristics of productivity instru-
ments listed in Table 2 when revi-
sions are performed or new tools are
designed. This will continue to
strengthen the discipline of health-
related productivity interventions
and allow them to be built on sound
scientific and economic measure-
ments for the benefit of employee
health and the employer bottom line.

Conclusions
In this report, the American Col-

lege of Occupational and Environ-
mental Medicine’s Expert Panel has
identified the necessary elements of
health-related productivity measure-
ment that should be captured, pro-
vided key characteristics for evaluat-
ing health-related workplace
productivity instruments, and recom-
mended health-related productivity
instruments for measuring employ-
ees’ work loss. In addition, the ex-
pert panel has posed future areas of
research with the field of workplace
productivity measurement.

The field of health-related produc-
tivity measurement is dynamic. As
the state of the art of human capital
management progresses, increased
sophistication in understanding,
measuring, and managing productiv-
ity will also be enhanced. Continued
study, refinement, and on-going
evaluation of health-related produc-
tivity measurement instruments are
needed. By doing so, these instru-
ments will be able to be used with
confidence to measure the impact of

health-related workplace interven-
tions and thereby yield a foundation
of support, based on the pillars of
solid scientific and economic results,
in building the compelling business
case for investing in improvement of
health and human performance.

The health and productivity of the
workforce is inextricably linked.
Therefore, we believe there needs to
be a clarion call to action regarding
health-related productivity that inte-
grates health strategies and business
strategies in rational ways, contribut-
ing to a healthier nation and a health-
ier economy.
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