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The Work Productivity Short Inventory (WPSI), also known as the
Wellness Inventory, was developed to quickly assess the prevalence of
medical problems that may influence work productivity and the finan-
cial implications of those problems. The WPSI asks respondents to note
the amount of time missed from work resulting from 15 medical
conditions and the amount of unproductive time spent at work when
affected by the condition. Three versions of the WPSI were compared that
differed according to the length of the recall period (12 months, 3
months, or 2 weeks). The reliability of the financial metrics generated
from the WPSI was assessed for each version and found to be adequate,
ranging from 0.66–0.74 in this application. The WPSI was found to
be a highly reliable tool for estimating the prevalence of medical
conditions that influence work productivity. The dollar impact of the
associated productivity losses were found to be reliable enough to meet the
instrument’s intended purpose, which is to help employers understand
relationships between disease and productivity, thereby contributing to
the design of interventions to relieve these problems. The needs of the
researcher should dictate which version of the WPSI to use. (J Occup
Environ Med. 2003;45:743–762)

T he business community has become
increasingly interested in under-
standing the relationship between
worker health and productivity.1,2

This interest has stemmed from a
growing concern about large in-
creases in employer healthcare costs
and the value derived from increased
spending directed at medical care.3

For example, healthcare costs in-
creased 14% in 2002 for the largest
US health plan, the Federal Employ-
ees’ Health Benefit Program, and
premiums are projected to increase
25% in 2003 for the nation’s second
largest health plan, California Public
Employees’ Retirement System.4

Some employers are wondering
whether such increases are justified
and whether providing good medical
benefits produces a positive return
on their investment in employee
health and productivity.

Efforts are underway to examine
this important issue. In particular,
several occupational health profes-
sionals and researchers have begun
to carefully research the productivity
consequences of certain health risk
factors and acute or chronic disease
conditions. The first aim of this body
of literature is to estimate the health
and productivity cost burden of these
health risk factors and disease condi-
tions to “size” the opportunity for
effective health and disease manage-
ment programs. Second, once accu-
rate measurement scales are devel-
oped, employers will be in a better
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position to judge the value of provid-
ing alternative health and disease
management programs to their em-
ployees. Thus, the expense of pro-
viding various intervention programs
can be weighed against the potential
health and productivity cost savings
derived from the programs, and a
return on investment calculation can
be formulated. Third, the measure-
ment tools can be applied retrospec-
tively, after the intervention program
has been in place for some time, to
measure and monitor the program’s
accomplishments in improving em-
ployee health and productivity.

The challenge to employers and
researchers is to develop instruments
and tools that measure worker health
and productivity in a valid and reli-
able fashion so that the above objec-
tives can be realized. This article
describes the development of one
such tool—a self-report productivity
assessment instrument called the
Work Productivity Short Inventory
(WPSI). The WPSI been applied as
part of a larger program called The
Wellness Inventory, involving health
education and risk assessment con-
ducted at several employer locations.
The tool is referred to there as the
Wellness Inventory Survey,® but we
use the WPSI label throughout this
article.

The WPSI was developed to
quickly assess the financial impact of
worker absence and on-the-job pro-
ductivity losses related to 15 com-
mon health conditions. It is intended
to help employers find the most
pressing productivity problems that
might be targeted by disease man-
agement programs or other health
management interventions. Below
we describe the development of the
WPSI and methods used to assess the
reliability of the information ob-
tained from this instrument, using
alternative administration proce-
dures.

Detailed methods to assess valid-
ity are available upon request. The
validity research can be summa-
rized by noting that the WPSI ap-
pears to have adequate content va-

lidity (it asks about conditions that
appeared in the top 10 most preva-
lent and costly at the firm where
reliability and validity analyses
were conducted). It also has ade-
quate construct validity (eg, preva-
lence rates for conditions reported
on the WPSI were similar to those
reported in medical claims data).
Some evidence of predictive valid-
ity was found as well (ie, those who
responded to the WPSI and indi-
cated problems with absenteeism
and presenteeism in the recent past
often had lower perceived health
status when answering the survey).

We separate the details of the
reliability and validity of the WPSI
into separate papers, for two rea-
sons. First, in a typical, “real-
world” organizational setting, the
WPSI and other similar instruments
are most often applied in studies
using fairly small samples, usually
amounting to just a few hundred
employees who work in a particular
company location. With samples
that small, the potential for random
error can be large. Reliability met-
rics derived from individual survey
questions may vary significantly
from one application to the next.
With small sample sizes, outliers
can be problematic, causing a lot of
variability in survey responses. An
investigation of variability is the
crux of any reliability analysis and
therefore deserving of some de-
tailed discussion. The description
of the methods and results from
these reliability tests therefore re-
quires some length, making the ad-
dition of validity metrics unwieldy
for a single paper.

Second, like other instruments, the
WPSI can be applied with a variety
of timeframes in mind. To provide
readers with a fuller appreciation of
how the instrument may be used, we
tested the reliability of three different
versions of the WPSI; these varied
according to the length of the recall
period requested in the instrument.
This also requires additional space,

again making an added validity re-
port too cumbersome for a single
paper.

The WPSI
The WPSI was developed to

gather information about absentee-
ism and productivity lapses at work.
It was designed to gather information
quickly and efficiently. Thus, it is a
short instrument that is best applied
as a directional and priority-setting
device. The information contained in
it may point to problems that should
be more fully investigated in larger
studies, either with administrative
data or more extensive survey instru-
ments, or both. Interventions can
then be crafted for disease conditions
with the greatest potential productiv-
ity impact. The WPSI is not meant to
fully characterize the cost burden of
illnesses. It is meant to help users
consider the influence of major
health problems that are among the
most prevalent or expensive in most
companies.5

The WPSI was designed to mea-
sure decrements in productivity
when the worker is affected by vari-
ous health problems. Unlike other
instruments developed to assess pro-
ductivity losses related to health, the
WPSI attempts to assess the overall
financial impact for a large number
of health conditions likely to affect
workers over a given time period, in
addition to reporting their preva-
lence. Data collected by the instru-
ment can be translated to easily un-
derstood metrics that provide
medical directors and business exec-
utives with a monetary estimate of
overall productivity losses related to
these disease conditions. The data
can also point to where attention
should be directed in the form of
effective health and disease manage-
ment intervention programs. Thus,
the tool can be used to estimate
overall cost saving opportunities, and
to identify health conditions deserv-
ing priority attention.
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Earlier Attempts to Measure
Health and Productivity in the
Workplace and the Role of the
WPSI

Several researchers have investi-
gated the effects that certain health
risk and disease conditions have on
absenteeism and presenteeism out-
comes. However, as Koopman et al.
note, the measurement of on-the-job
productivity losses is still in its in-
fancy.6 Instruments used to measure
on-the-job productivity losses have
included the Work Limitations Ques-
tionnaire,7 Health and Labor Ques-
tionnaire,8 Work Productivity and
Impairment Questionnaire,9 Endicott
Work Productivity Scale,10 Stanford
Presenteeism Scale,6 and the Word
Health Organization Health and
Work Performance Questionnaire.11

An extensive analysis of these in-
struments, including data regarding
their validity and reliability, can be
found in a monograph developed by
Lynch and Riedel entitled, Measuring
Employee Productivity: A Guide to
Self Assessment Tools.12 In general,
these instruments were designed to
assess employees’ ability to concen-
trate, make decisions, get work done
on time, and work with fellow team
members when affected by certain
health and disease conditions. The
instruments rely upon respondents’
self-report in assessing their produc-
tivity when suffering from a certain
health condition (typically compared
to when they are not suffering from
that condition) over a given time
period, generally ranging from 1
week to 1 month.

Given the availability of instru-
ments to measure productivity losses
at the workplace, why develop yet
another tool to measure this concept?
The WPSI was created to provide
direction and strategic focus for em-
ployers considering alternative
health and disease management pro-
grams. It was not designed to assess
overall productivity losses associated
with any given health issue in great
detail. Unlike longer and more com-
plex instruments, the WPSI is easy to

administer and straightforward to
complete. It is designed to assess a
productivity cost burden over a time-
period that is meaningful to most
employers. It can be used to quickly
assess and prioritize intervention op-
portunities based on the relative ef-
fects that certain disease conditions
exert on workers. Finally, it can be
used to estimate the productivity im-
pacts associated with being in a care-
taker role.

Current Investigation
The evolving literature on health-

related productivity in the workplace
illustrates the need to develop re-
search instruments that consistently
and accurately measure worker pro-
ductivity losses resulting from cer-
tain health risk factors and disease
conditions.13 Ideally, these instru-
ments would enable employers and
health plans to determine the produc-
tivity impacts for different health and
disease conditions when these coex-
ist in a given population. Also, it
would be useful to provide an annual
estimate of productivity loss for each
condition that would not be affected
by seasonal influences. Finally, it
would be best if the instrument over-
came many of the shortcomings
commonly associated with self-
report measures.14

To overcome many common lim-
itations associated with self-report
measures, the instrument should: be
brief and easy to understand; phrase
questions to minimize socially desir-
able responses; use specific recall
periods to improve recall of less
recent events; ask respondents to
provide exact rather than approxi-
mate answers to questions regarding
continuous variables; and ensure that
the questions have clear, exhaustive,
and mutually exclusive response op-
tions. In addition, the self-reported
responses should be verifiable using
objective measures.14

Developers of the WPSI attempted
to address many of the shortcomings
noted above. By design, the WPSI
tool is brief and easy to complete. It
allows users to organize and priori-

tize various health and disease con-
ditions based on which conditions
cause the greatest amount of produc-
tivity loss for an individual or a
population. Its wording is neutral and
does not solicit systematically posi-
tive or negative responses. It asks for
detail for a particular recall period.
The issue of optimal recall period is
then considered in an analysis in
which multiple versions of the in-
strument are tested. This may help
readers to determine the best recall
period for their particular applica-
tion.

Methods

Survey Development
In addition to asking respondents

to note basic demographic informa-
tion, the WPSI asks respondents to
note their perceived health status,
and the amount of absenteeism re-
sulting from 15 medical conditions.
It also inquires about the amount of
unproductive time spent at work
when affected by these conditions.
The latter is referred to as presentee-
ism.

Eleven of the 15 conditions pertain
to respondents themselves; these in-
clude allergies, respiratory infec-
tions, arthritis, asthma, anxiety disor-
der, depression and bipolar disorder,
stress, diabetes, hypertension, mi-
graine and other major headaches,
and coronary heart disease/high cho-
lesterol. The remaining four condi-
tions pertain to caregiving provided
by employees to their family mem-
bers. Thus, the WPSI requests infor-
mation about the productivity impact
of providing care to elders with Alz-
heimer’s and to children with aller-
gies, otitis media, and respiratory
infections.

The 15 conditions inquired about
on the WPSI were chosen on the
basis of informal consultations with
employers and physicians and a brief
review of the literature. With regard
to the latter, Burton et al. found that
an increase in pollen has been asso-
ciated with a reduction in productiv-
ity for workers with allergies, and
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medication may help to reduce pro-
ductivity loss.15 Experience with al-
lergies is addressed on the WPSI.

The literature has also found sig-
nificant reductions in productivity
due to anxiety disorders and depres-
sion,16,17 both of which are inquired
about in the WPSI. Claxton et al.
noted an improvement in absentee-
ism shortly following the onset of
treatment for depression.18

The literature has also shown pro-
ductivity impacts associated with mi-
graine headaches, another condition
noted on the WPSI. Fishman and
Black19 noted that productivity costs
of migraine are substantial, and
Schulman et al.20 noted that treat-
ment can reduce the at-work produc-
tivity loss.

Other conditions noted on the
WPSI have been addressed in the
literature on productivity change (see
the article by Kessler et al.21 for
more examples). Evidence that the
WPSI addresses “the right” set of
conditions for the employer where
this reliability study was presented
can also be found in our companion
work on validity.

Pretesting and Refinement
Once the WPSI was written and

reviewed internally for content and
clarity, it was pretested at a large
company, not the one used for this
reliability analysis. The pretest also
asked respondents to comment on
content, clarity, readability, and
other aspects of the survey process.
Results were reviewed and presented
to the Human Relations Director of
that company, and his views (along
with those of the respondents) were
considered as the instrument was re-
vised again to assure clarity and
readability.

Aside from edits to assure clarity
and readability that were suggested
by pre-test participants and the Hu-
man Relations Director, the analyses
of the pretest suggested that inquiries
about some conditions should be
consolidated into single items on the
WPSI. For example, depression and
bipolar disorder, and migraine and

other major headaches, were com-
bined in single questions on the
WPSI. This was done because prev-
alence rates for some of these costly
conditions (eg, bipolar disorder) can
be quite low, making separate study
of them difficult. In addition, some
conditions were grouped together be-
cause the pre-test showed it was
often difficult for respondents to dif-
ferentiate between bipolar disorder
and major depression, between mi-
graine and other major headaches, or
between the cause of a condition (eg,
high cholesterol) and the condition
itself (eg, coronary heart disease).
Thus, although the WPSI may lack
clinical precision, it was not con-
structed for that purpose.

Three Versions Vary by Recall
Period

For the reliability assessment,
three versions of the WPSI were
developed and distributed randomly
to survey respondents who voluntar-
ily participated in a health fair at a
large manufacturing and communi-
cations firm. Each version of the
survey included the same questions
used to collect information on age,
gender, job type, perceived health
status, experience with several acute
and chronic conditions, days of work
lost due to those conditions, and
unproductive hours spent at work
because of them. The only difference
between versions was the time pe-
riod that subjects were asked to re-
call when answering the survey. One
version asked respondents to con-
sider the previous 12 months in their
responses. Another asked them to
consider the previous 3 months, and
a third version asked them to recall
the previous 2 weeks. The 12-month
version of the WPSI is shown in the
Appendix. All three versions have
been copyrighted by Pfizer Inc.,
which funded this study.

Purpose of Reliability Testing
The purpose of the reliability as-

sessment was to learn how much
random noise was generated in the
responses to the WPSI. One can

think about reliability in terms of
consistency—the more consistent the
responses are to an instrument, the
less “noise” is generated, and the
more reliable the information ob-
tained from that instrument will be.

Reliability assessment can be dis-
tinguished from validity assessment
by noting that validity assessment
focuses on bias—noise that is not
random. Hence, the reliable applica-
tion of a survey instrument may be
consistent but still biased (ie, not
valid), similar to a faulty bathroom
scale that always reports the same
body weight for an individual, even
though that weight may be incorrect.
Classical testing theory states that
valid applications of an instrument
must also be reliable, but reliable
applications are not always valid.22

Thus, reliability and validity testing
should be conducted to assess the
usefulness of any survey instrument.
As noted earlier, we address validity
in a companion paper.

Metrics
An important objective of the

WPSI is to create metrics that de-
note the proportion of respondents
who missed work or had reduced
productivity due to several health
problems. Another important ob-
jective was to estimate the financial
impact of lost productivity due to
those health problems. The reliabil-
ity of these metrics is of primary
concern.

One can begin by estimating the
proportion of employees whose
work was adversely affected by
their health problems. We did this
by counting the number and pro-
portion of respondents who said
they had any absenteeism or pre-
senteeism losses associated with
the 15 conditions listed on the
WPSI form. Note that this may
have understated the true preva-
lence of these diseases, because
some employees may have had
those conditions but never lost any
work time or experienced any re-
ductions in productivity because of
these conditions. Since employers’

746 Reliability of the WPSI • Goetzel et al



major concern is with productivity
losses related to health conditions,
such undercounting is probably not
of major consequence. Methods to
assess the reliability of the propor-
tions of employees whose work
was adversely affected by the 15
health problems are described be-
low.

In addition to assessing these pro-
portions, the data obtained from the
WPSI survey responses were used to
create three financial or “dollar”
metrics for each disease or condi-
tion assessed. Since there were 15
diseases or conditions of interest,
45 dollar metrics were created for
each survey instrument. These met-
rics estimated dollar losses due to
absenteeism, presenteeism (re-
duced productivity at work), and
the total loss from absenteeism and
presenteeism combined. The for-
mulas for these dollar metrics are
as follows:

Absenteeism Dollars. Total days ab-
sent due to a condition (from question
7 on the survey) multiplied by 8 hours/
day, in turn multiplied by an imputed
hourly compensation for company em-
ployees of $34.25 per hour for salary
and benefits. (See Goetzel et al.23 for
the derivation of the $34.25 figure.)*

Presenteeism Dollars. Total calen-
dar days in which a company em-
ployee experienced the condition
(from question 6 on the survey) mul-
tiplied by the ratio of 236.5/365 (to
account for the fact that employees
only work 5 days per calendar week,
minus time off for vacations and
holidays), minus the number of days
absent with the condition (because
an employee cannot be home sick

and present at work at the same
time), multiplied by the number of
unproductive hours spent at work
due to the condition (from question 8
on the survey), multiplied by $34.25
per hour.

Total Lost Productivity. Absentee-
ism $ � Presenteeism $

Reliability was assessed by focus-
ing on the variability of these met-
rics, as noted below.

Reliability Testing
Only three survey questions were

asked for each condition referenced
on the WPSI. Respondents were
asked to note their experience with
the condition, the number of days of
work lost, and the number of unpro-
ductive hours spent at work due to
these conditions when the condition
affected their work. Because the
WPSI instrument was short and con-
sidered a variety of conditions that
were not all likely to be problematic
for each respondent, it was not fea-
sible to construct detailed scales to
assess overall experience with each
condition. Thus, scale-based reliabil-
ity metrics such as Cronbach’s al-
pha24 would not be useful to assess
reliability. Next, only one applica-
tion of the WPSI was feasible, mak-
ing it impossible to use repeated
measures testing to assess reliability.
In light of these issues, reliability
was assessed by using split-sample
techniques focusing on the variabil-
ity of the survey responses.

To apply the split-sample tech-
nique, respondents to each version of
the survey were randomly divided
into two equal-size groups. Reliabil-
ity assessment was conducted by
comparing metrics across the two
groups of respondents. Once the pro-
portion of employees whose work
was affected by their health condi-
tions was estimated, the reliability of
this information was assessed by
comparing these proportions across
the two groups of respondents to
each survey instrument. Z-tests for
differences in proportions were used
to establish whether the proportions

differed by group, for each version of
the WPSI.

Although the reliability of the pro-
portions was of concern, of much
greater concern was the reliability of
the financial metrics that could be
created from the WPSI. These are the
metrics that may be of most use to an
employer, so we focus most of our
attention on them in the rest of this
paper.

Five reliability criteria were estab-
lished for the financial metrics, and
the overall reliability of each WPSI
instrument was estimated as the pro-
portion of instances in which these
criteria were met. Since the five cri-
teria were applied to the 45 financial
metrics, a total of up to 225 tests
were conducted to assess reliability
for each instrument.†

First, consistency in the dollar
metric values across the two groups
can be viewed by focusing on the
correlation between the values of the
two groups. This approach is of in-
terest because many reliability met-
rics are based upon analyses of cor-
relation coefficients.24 If the two
groups of respondents to each ver-
sion of the WPSI provide consistent
answers to the survey questions, the
correlation between their responses
should be high. Nunnaly25 suggests
that correlations exceeding 0.70 pro-
vide evidence of adequate reliability,
so this was the first reliability crite-
rion we used. We noted the number
and proportion of times that the fi-
nancial metrics were this highly cor-
related across the two groups of
respondents, for each survey instru-
ment. Kendall’s tau was chosen as
the correlation measure of interest,
since this measure accounts for the
direction as well as the magnitude of
the differences between the dollar
metric values for the two groups of
respondents in each survey type.

* This estimate of hourly employee compen-
sation was derived from data collected in a
benchmarking study performed by Medstat.23 It
is also close to estimates prepared by the Bureau
of Labor Statistics, which reported in March
2002 that “employer costs for employee com-
pensation. . . averaged $23.15 per hour
worked. . . . Wages and salaries, which averaged
$16.76, accounted for 72.4 percent of these
costs, while benefits, which averaged $6.39,
accounted for the remaining 27.6 percent.” (ww-
w.bis.gov, June 19, 2002).

† In several instances, reliability metrics, such
as coefficients of variation or t tests, or correla-
tions could not be calculated because denomina-
tors were equal to zero, and therefore fewer than
225 tests for any particular instrument may
result.
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Next, to provide confidence in the
results from the correlation analyses,
the estimated correlation coefficients
should not only be high; they should
also be significantly different from
zero. This was our second reliability
criterion, and we noted the propor-
tion of instances in which correla-
tions were significantly different
from zero. A z-test was used to
assess whether the correlation coef-
ficient was significantly different
from zero.

Having investigated reliability in
terms of correlation coefficients,
which is what many others have
done,12,26 it would be easy to stop
here. However, in our view a focus
on correlations does not provide as
much information on the variability
in the survey responses that employ-
ers should expect to see. The corre-
lation analyses cannot show very
well what the impact of naturally
occurring outliers would be, for ex-
ample. We therefore added three
more reliability criteria.

Our third criterion was based upon
the results of Student’s t tests for
differences in the average values of
the dollar metrics across the two
randomly divided groups. If the re-
sponse patterns in the two groups
were consistent, one would expect
their average values to be about the
same. Significant differences in
mean values might therefore indicate
a reliability problem. We noted the
proportion of instances in which the
average values were statistically sim-
ilar (ie, the proportion of times that
the t test P values exceeded 0.05).

Although the t tests provided ad-
ditional information about the differ-
ences in responses across the groups,
relying solely on t test responses
would be insufficient, given the nature
of how the two groups of respondents
were generated. Using random assign-
ment to generate the two groups would
tend to equalize them, minimizing
their differences and maximizing the
chance that the t tests would find no
significant differences. Thus, the test
results might be able to indicate highly
unreliable response patterns, but would

probably miss moderately sized reli-
ability problems. Moreover, dividing
survey responses into two groups
could lead to small sample sizes for
some comparisons. One might there-
fore miss reliability problems simply
because sample sizes were too small to
find significant differences between
the two groups.

To avoid these problems, we also
noted the proportion of instances in
which the differences in the mean
values were large, regardless of sta-
tistical significance. For each version
of the instrument, the term “large”
refers to a situation in which the
mean value for one group was at
least twice the size of the mean for
the other group. Thus, our fourth
criterion for high reliability was that
no group mean should be more than
twice as high as its associated mean
from the other group of respondents.

The fifth and final reliability crite-
rion was based upon the coefficient
of variation in the differences of the
dollar metrics across the two groups.
For this analysis, responses for each
group were sorted from lowest to
highest. The differences between the
dollar metrics were then calculated
as the group 1 dollar metric for each
respondent minus the associated
group 2 value. While the t-tests noted
above were akin to testing whether
the difference values that were ob-
tained from this process had a mean
that was equal to zero, the coefficient
of variation focused more on the
variability of the differences. If the
responses were consistent, this vari-
ability should be small.

The coefficient of variation was
defined as the standard deviation of
the difference value, divided by its
mean.‡ The coefficient of variation
is an attractive measure to base a
reliability criterion on because it in-
corporates information about the

standard deviation of survey re-
sponses in the reliability criterion.
This allows the researcher to inves-
tigate the notion of variance in sur-
vey responses directly, and this lies
at the heart of reliability analysis.
Financial metrics having high coef-
ficient of variation values (ie, greater
than 10.0) were flagged as having
potential reliability problems.

Aggregating the Evidence for
Reliability

Once the correlation analyses, t
tests, comparisons of mean values,
and the coefficient of variation anal-
yses were completed, the results
were aggregated by counting the
number and proportion of times
these reliability criteria were met.
The overall reliability of each survey
instrument was then cast in terms of
the proportion of times that the dollar
metrics were consistent with expec-
tation. Z tests were used to determine
whether the reliability estimates var-
ied by recall period. Comparisons
were also made within each survey
type to assess the reliability of met-
rics related to absenteeism versus
presenteeism.

Results

Sample Characteristics
Table 1 reports the demographic

characteristics and perceived health
status for each group of respondents
who completed the three survey in-
struments. The randomization pro-
cess worked well to equalize the
groups with regard to these charac-
teristics. The table shows no signifi-
cant differences in age, gender, hours
worked per week, or perceived
health status between the two groups
of respondents who completed each
instrument, regardless of the survey
instrument they completed.

The Prevalence of Work-
Influencing Medical Conditions

Table 2 reports the proportion of
WPSI respondents in each group
who indicated that they had any ab-
senteeism or presenteeism problems

‡ Since the mean of the differences between
Group 1 and Group 2 values was exactly equal to
zero in some cases, there were some instances in
which trying to divide by zero to calculate the
coefficient of variation was impossible. This
happened more often in the 2-week instrument
analyses.
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associated with each health condi-
tion. Overall, 57% of the respon-
dents reported at least one health
condition, but there were only a
few instances in which more than
5% of the respondents had any such
problems; these were related to al-
lergic rhinitis (12%), high stress
(8%), migraine or major headaches
(9%), and respiratory infections
(9%). As one would expect, the
prevalence estimates for these dis-
eases tended to be highest in the
12-month recall period and lowest
in the 2-week recall period, but this
was not uniformly the case.

In terms of the reliability of these
estimates, we found only one case
in which the estimates differed sig-
nificantly for the two randomly
divided groups of respondents.
This occurred for the 12-month
version of the WPSI. For that ap-
plication, the proportion of em-
ployees whose work was adversely
affected by arthritis/rheumatism

was much higher in group 2 (7%)
than it was in group 1 (1%; z test
P value � 0.0306). With only one
significant difference out of 45
possible comparisons, we view the
information about the proportions
of employees with absenteeism or
presenteeism problems to be quite
reliable, and move on to consider
other characteristics of the respon-
dents and the reliability of the fi-
nancial metrics.

Overall Absenteeism and
Presenteeism Costs By Survey
Type

Table 3 presents the average dol-
lars for absenteeism, presenteeism
and total productivity loss for each
survey type. For example, for those
who completed the 3-month ver-
sion of the survey, the average
absenteeism dollar value was
$963.28 per person, and the aver-
age presenteeism dollar value was

$352.73 per person, leading to a
total productivity loss of $1316.01
per person over a 3-month period.
(These numbers were obtained by
summing data over the 15 condi-
tions of interest) Similar calcula-
tions are provided for those who
completed the other two survey
instruments.

Taking a closer look at the data
from all three surveys, one impor-
tant concern arises. If all of these
data were valid and reliable, one
would expect the numbers from the
12-month version to be about four
times as high as the numbers from
the 3-month version, and the num-
bers from the 3-month version
should be about six times as high as
the numbers from the 2-week ver-
sion. This pattern did not occur. As
shown in Table 3, productivity loss
estimates for those completing the
2-week instrument were about 1.67
times as high as expected (com-
pared with the 3-month version),

TABLE 1
Demographics and Health Status by Survey Type and Group Membership

Variable
Group 1
(Mean)

Group 2
(Mean)

Difference
Between Group

T Test or Z
test P Value*

Survey type 1: past year (n � 106 per group)
Age 47.89 47.27 0.62 0.66
Hours worked per week 42.90 41.36 1.54 0.41
Female gender 33.96% 28.30% 5.66% 0.46
Health status is excellent 5.66% 7.55% �1.89% 0.58
Health status is very good 28.30% 31.13% �2.83% 0.65
Health status is good 54.71% 52.83% 1.88% 0.78
Health status is fair or poor 11.32% 8.49% 2.83% 0.49
Weeks worked in year 35.66 35.30 0.36 0.90

Survey type 2: past 2 weeks (n � 103 per group)
Age 47.41 48.97 �1.56 0.25
Hours worked per week 46.50 49.66 �3.17 0.38
Female gender 38.84% 26.21% 12.63% 0.07
Health status is excellent 7.77% 8.74% �0.97% 0.80
Health status is very good 30.10% 27.18% 2.92% 0.64
Health status is good 46.60% 49.51% �2.91% 0.68
Health status is fair or poor 14.56% 13.59% 0.97% 0.84

Survey type 3: past 3 Months (n � 96 per group)
Age 45.52 46.88 �1.36 0.34
Hours worked per week 40.09 41.05 �0.96 0.71
Female gender 28.13% 33.33% �5.20% 0.53
Health status is excellent 14.58% 8.33% 6.25% 0.17
Health status is very good 25.00% 26.04% �1.04% 0.87
Health status is good 48.96% 61.45% �12.49% 0.08
Health status is fair or poor 10.41% 4.16% 6.25% 0.10

* T tests adjusted for difference in variances were used to compare means. Z tests for differences in proportions were used to compare
percentages.
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and the 12-month estimates were
only about 50% as high as expected
(again, compared with the 3-month
version).

Why might this strange pattern
of responses have occurred? One
plausible explanation is that the
data collected by different versions
of the WPSI suffer from various
reliability problems. Additionally,
respondents’ ability to accurately
report on various health events may
have varied based upon the recall
period specified by the instrument.
The information presented next
seems to indicate that reliability
problems are not the cause, and
recall issues should be investigated
further.

Reliability Criteria Findings

Table 4 shows that the three survey
instruments rarely differed signifi-
cantly with regard to the percentage of
times the reliability criteria were met.
The only exception occurred for the
coefficient of variation analysis. For
this analysis, the 3-month instrument
performed best, followed by the 12-
month instrument, both of which
were statistically preferable to the
2-week version. With regard to the
other criteria, the percentages
shown in Table 4 seem fairly con-
sistent, with the exception of the
correlation analysis, which favored
the 2-week instrument (though not
significantly so).

Overall Reliability
Overall, the results presented in

Table 4 show no clear favorite among
the various recall periods examined.
The reliability estimates for the 12-
month and 3-month instruments were
quite similar, at 0.72 and 0.75 respec-
tively. Both of these were higher than
the overall estimate for the 2-week
version, which was 0.66. However,
none of these differences were statisti-
cally significant, and only the differ-
ence between the 3-month version and
the 2-week version came close (ie, z
test P value � 0.0601). Thus, one may
choose any particular version of the
survey depending upon one’s own
time frame of interest, and reliability is
not likely to suffer.

TABLE 3
Absenteeism, Presenteeism, and Total Productivity Loss Dollars by Survey Type

Metric
12-month
(n � 212)

2-week
(n � 206)

3-month
(n � 192)

Mean absenteeism $ $1,221.37 $270.01 $ 963.28
Mean presenteeism $ $1,421.09 $ 96.24 $ 352.73
Mean total $ $2,642.46 $366.25 $1,316.01
Expected mean total $ based on 3-month version $5,264.04 $219.34 $1,316.01
Ratio of mean total $ to expected total $ 0.50 1.67 1.00

TABLE 2
Proportion of Respondents Reporting Absenteeism or Presenteeism Associated with Each Condition, by Survey Type and
Group

Disease
Overall

(n � 610)

1 Year 2 Weeks 3 Months

Group 1
(n � 106)

Group 2
(n � 106)

Group 1
(n � 103)

Group 2
(n � 103)

Group 1
(n � 96)

Group 2
(n � 96)

Allergic rhinitis/hayfever 0.12 0.16 0.13 0.12 0.07 0.09 0.14
Anxiety disorder 0.01 0.01 0.03 0.01 0.00 0.03 0.00
Arthritis/rheumatism 0.04 0.01 0.07* 0.04 0.02 0.02 0.06
Asthma 0.02 0.01 0.05† 0.02 0.00 0.00 0.02
Coronary heart disease 0.01 0.01 0.03 0.00 0.01 0.00 0.01
Depression 0.03 0.02 0.04 0.02 0.03 0.03 0.03
Diabetes 0.02 0.01 0.02 0.01 0.01 0.01 0.04
High stress 0.08 0.09 0.08 0.10 0.07 0.09 0.04
Hypertension or hight blood pressure 0.03 0.03 0.00† 0.02 0.04 0.03 0.04
Migraine 0.09 0.16 0.12 0.06 0.06 0.05 0.06
Respiratory infections 0.09 0.23 0.14 0.06 0.03 0.03 0.02
Alzheimer’s disease 0.01 0.03 0.03 0.01 0.00 0.01 0.01
Otitis media/earache 0.00 0.00 0.01 0.00 0.00 0.01 0.01
Pediatric allergies 0.01 0.03 0.01 0.00 0.00 0.02 0.01
Pediatric respiratory infections 0.02 0.02 0.04 0.01 0.00 0.02 0.05
Total 0.57 0.81 0.78 0.47 0.33 0.46 0.55

* Significantly different from group 1 value (ie, z test for differences in proportions, P value � 0.0306)
† Marginally different from group 1 value (ie, z test P value � 0.0976 for asthma and P � 0.0811 for hypertension
No other comparisons were statistically or marginally significant.
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Absenteeism, Presenteeism, and
Total Productivity Loss

Finally, we conducted analyses to
assess the reliability of the absentee-
ism and presenteeism dollar metrics,
but these were not found to differ
significantly by survey type. Absen-
teeism and presenteeism reliability
estimates were similar in magnitude,
so they are not presented here. De-
tails are available upon request from
the authors.

Discussion and
Recommendations

The analyses presented here sug-
gest that the WPSI is likely to pro-
duce highly reliable estimates of the
proportion of employees with absen-
teeism or presenteeism problems re-
lated to the 15 conditions inquired
about on that instrument. The WPSI
is also likely to produce reliable es-
timates of the financial consequences
of these conditions. While reliability
varied somewhat according to recall
period, the differences were not sta-
tistically significant, and, at least
from a reliability perspective, these
similarities may mitigate concerns
about the impact of recall periods on
survey responses.

We do believe, however, that
recall should be considered when
deciding which version of the
WPSI instrument to implement.
The degree of confidence workers
have when speculating about their

disease experiences may vary over
the time periods requested in each
version of the survey. Interestingly,
however, a pair of studies of pain
(one on migraine26 and the second
on low-back pain27) indicate that
recall bias may be lessened by ask-
ing respondents to recall the fre-
quency of painful events and how
those influenced work productivity
or usual daily activities (not just
whether such events occurred or
not). We cannot say for certain
whether recall bias in the WPSI has
been mitigated by the inclusion of
questions about frequency of ab-
senteeism or the extent of presen-
teeism problems.

The likelihood of suffering from
the diseases of interest can also vary
substantially over different time in-
tervals (our later article on validity
presents data on this issue).5 For
chronic conditions such as hyperten-
sion, arthritis, diabetes, asthma, cor-
onary heart disease and high choles-
terol, the recall period used in the
survey should have little impact on
productivity loss estimates, since
these conditions can be uncovered
regardless of when the question is
asked. However, for acute problems
such as otitis media or respiratory
infections, the longer the time period
under investigation, the more likely a
disease will be found and that pro-
ductivity loss estimates will be estab-
lished.

However, the data reflecting a dis-
ease episode may be subject to mem-
ory distortions when questions are
geared toward much longer time pe-
riods, such as a year. Our data (see
Table 3) suggest that these possible
distortions in perception may result
in a conservative assessment of pro-
ductivity losses in the 12-month ver-
sion of the WPSI, since subjects
tended to underestimate the impacts
of diseases on their productivity the
longer the time period they were
asked to recall. This is a validity
issue though, not a reliability (con-
sistency) issue. Thus, for employers
seeking conservative financial esti-
mates of productivity losses related
to certain disease conditions, the 12-
month version of the WPSI would be
the instrument of choice. If recall is
deemed more important and season-
ality is not an issue, the 3-month
version may suffice. To take a snap-
shot of current experience, the
2-week version may be preferable.

In general, short recall periods (2
weeks or 3 months) may be adequate
for chronic conditions. For intermit-
tent or acute problems such as de-
pression, allergies, migraine head-
aches, or stress, a longer time frame
(12-months) for recall may be most
useful.

Recommendations
To assess the overall productivity

losses associated with a variety of
health and disease conditions, we

TABLE 4.
Number and Percent of Financial Metrics Meeting the Five Reliability Criteria, by Survey Type and Overall Reliability by
Survey Type

Reliability Criteria 12-month 2-week 3-month

Kendall correlation �0.70 20 (64.5%) 16 (84.2%) 20 (66.7%)
P value for Kendall correlation �0.05 31 (100.0%) 19 (100%) 30 (100%)
Differences between group means were small (ie, group 1 mean/group 2

mean did not exceed 2.0, or vice versa)
15 (33.3%) 15 (33.3%) 12 (26.7%)

T test P value �0.05 for difference in group means 41 (100%) 37 (100%) 42 (100%)
Coefficient of variation for difference in values across the two groups �10.0 29 (70.8%)*† 17 (45.9%) 37 (92.5%)*
Overall Reliability (ie, percent of instances in which criteria were met, overall) 72.0% 66.2% 75.4%

Notes: Denominators may vary by survey type and reliability criteria. Denominators can be found by dividing numbers by percentages in the
table (eg 20/(64.5) � 31 for the correlation analysis in the 12-month survey instrument).

* Significantly different from the 2-week value (ie, z test P value � 0.0237 for the comparison of the 12-month vs. 2-week instruments and
P � 0.0001 for the comparison of the 3-month vs. 2-week instruments).

† Significantly different from the 3-month value (ie, z test P value � 0.0121 for comparison between 12-month and 3-month instruments).
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recommend using the WPSI version
which best meets the research needs
of the user. We found no significant
differences in reliability estimates
among the three versions of the in-
strument. The dollar metrics for the
WPSI were deemed reliable any-
where from 66.2% of the time for the
2-week instrument to 75.4% for the
3-month instrument, with the one
year instrument falling in between, at
72.0% reliable. If one follows to the
letter Nunally’s assertion to that re-
liability estimates should exceed
0.70 (ie, 70%), then one may prefer
either the 12-month or the 3-month
version of the survey over the
2-week version. No instrument is
perfect, and reliability may vary
across applications. Thus, we also
recommend efforts to increase reli-
ability in future applications of the
WPSI.

Two potential ways to increase
reliability would be to (1) offer the
WPSI in situations that produce
larger sample sizes and (2) consider
wording changes to some questions
that appear problematic. In general,
classical test theory suggests that the
larger the sample size, the higher the
reliability of survey responses.24

With regard to question wording, one
might focus on items related to de-
pression, stress, diabetes, and hyper-
tension, since these were associated
with more outlier values on some of
the mean expenditure metrics (de-
tails are available from the authors).
Clarifying definitions for those dis-
eases may help to reduce some of the
variability in the survey responses.
One might also focus on questions
related to pediatric respiratory infec-
tions, since dollar metrics for those
were problematic about 45% of the
time (results are available upon re-
quest).

Finally, as noted earlier, reliability
assessments focus on just one char-
acteristic of a survey application –
random noise in the responses. It is
equally important to consider the po-
tential for bias due to non-random
response patterns. Thus, an assess-

ment of the validity of the WPSI will
be reported separately.

Conclusions
The three versions of the WPSI

tested here were found to be highly
reliable in terms of assessing the
proportion of employees with 15
health conditions. In addition, reli-
ability estimates for the productivity
loss metrics ranged from 66.2% to
75.4%, depending upon the WPSI
version used. Thus, the WPSI as
applied here was reliable enough to
meet its intended purpose.

None of the reliability estimates
for any one version of the WPSI
were significantly different than the
others at the traditional 0.05 level.
That having been said, it is worth
noting that participation in the
Health Fair where participants in the
survey were recruited was voluntary.
One might worry that healthier em-
ployees or those who are more mo-
tivated to care for themselves may
have decided to participate, and that
this might spuriously increase reli-
ability by homogenizing the respon-
dent sample. While we cannot elim-
inate this possibility, we do not think
it should be a major concern in this
application. Table 2 showed that the
proportion of respondents who had
absenteeism or presenteeism prob-
lems varied substantially by condi-
tion, suggesting that all respondents
were not the same. Thus, we do not
think that selection bias increased the
reliability estimates, but self-selec-
tion into the survey process may
have limited the generalizability of
our findings to other employees at
the company where the Health Fair
was held.

The reliability estimates generated
for the WPSI employed extensive
and rigorous methods designed to
put the data through an analytic
“ringer” to show how variable re-
sponses may be when sample sizes
are relatively small. Instead of rely-
ing on any single, imperfect reliabil-
ity criterion, we relied on five. Ad-
mittedly these were arbitrarily
chosen, but they were selected to

provide employers with much more
information about the variability of
survey responses than is typically
offered, and we think this informa-
tion has value. Developers of other
instruments often focus on simpler or
less extensive sets of reliability met-
rics, limiting analyses to scale-based
metrics like Cronbach’s alpha or rep-
lications that focus on just correla-
tion coefficients.14 It would be useful
to test the small sample properties of
other instruments using multiple re-
liability metrics as well. This would
provide a more complete picture of
the variability one may find in typi-
cal applications.
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