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Objective: The objective of this study is to assess the magnitude of
health-related lost productivity relative to medical and pharmacy costs
for four employers and assess the business implications of a “full-cost”
approach to managing health. Methods: A database was developed by
integrating medical and pharmacy claims data with employee self-report
productivity and health information collected through the Health and
Work Performance Questionnaire (HPQ). Information collected on
employer business measures were combined with this database to model
health-related lost productivity. Results: 1) Health-related productivity
costs were more than four times greater than medical and pharmacy costs.
2) The full cost of poor health is driven by different health conditions than
those driving medical and pharmacy costs alone. Conclusions: This
study demonstrates that Integrated Population Health & Productivity
Management should be built on a foundation of Integrated Population
Health & Productivity Measurement. Therefore, employers would reveal
a blueprint for action for their integrated health and productivity
enhancement strategies by measuring the full health and productivity
costs related to the burdens of illness and health risk in their population.
(J Occup Environ Med. 2007;49:712–721)

D riven by the need for worker protec-
tion and the control of wage inflation
in conjunction with several favorable
tax rulings, employers have spon-
sored health benefits since the
1940s.1 Between 1940 and 1950
there was an immediate rapid growth
of persons in employer-sponsored
health plans, from 20.6 million in
1940 to 142.3 million in 1950, which
was over 90% of the population at
that time.1 Even though the percent-
age of covered workers has dropped
to near 60% of the population in the
intervening half century, the costs of
health care for employers has contin-
ued to rise. The cost to provide
employer-based health care benefits
has risen at an ever accelerating rate
to such high levels that they threaten
the competitiveness of American
business in the global economy. Be-
cause of this, employers are becom-
ing more and more concerned about
the full cost impact of poor health.

Through the early 1990s, multiple
cost control strategies were imple-
mented that temporarily slowed the
growth of health care costs for em-
ployers, but beginning in the late
1990s, employers realized a need to
look for other solutions because of a
return to double-digit medical infla-
tion. While utilization management
and network management were the
major foci of these early efforts, the
recent interest of employers has
moved to addressing the burden of
illness and health risk in their work-
force and its impact on their bottom
line. Efforts to quantify the impact of
non-occupational illnesses and inju-
ries have led to an increased aware-
ness of the problem, as well as to a
growing awareness of the opportuni-
ties and value to the employer of
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improving employee health status.2

This identification of opportunities
and value by employers has led to an
increasing effort into managing the
health of employees as human cap-
ital with the same level of focus
and interest as they give to manag-
ing their financial capital.

Along with this interest in manag-
ing health as a means to manage
long-term costs, trying to manage
within the separate “silos” of em-
ployer health cost categories is being
identified as a flawed strategy that is,
at best, missing an opportunity and,
at worst, a contributor to the prob-
lem. The “silo” approach rarely
brings together all the relevant pieces
to create a full understanding of the
magnitude and relevance of health to
business results and creates a barrier
to understanding the full impact of
interventions. Companies histori-
cally have not examined the lost
productivity implications of worker
ill-health when determining benefit
packages.

The short-sighted approach of
managing a single health cost cate-
gory can lead to benefit changes that
can have the unintended conse-
quences of increasing presenteeism
or absenteeism costs while reducing
direct medical or pharmacy costs, or
both. It is important for employers to
take a comprehensive approach to
worker health protection and disease
prevention. While some near-term
financial benefits to employers may
be realized by managing the direct
medical and pharmacy costs, there is
an increased recognition of the limi-
tations of not addressing the broader
health-related productivity impacts
of poor health. Companies operating
in challenging and competitive eco-
nomic environments are turning their
attention toward understanding the
total impact of health and wellness
on their bottom line and looking for
the business case to take to their
leadership teams.

CFOs (chief financial officers) are
increasingly becoming attuned to the
broader impact of ill health in their
companies. A 2002 survey of 269

CFOs by the Integrated Benefits In-
stitute (IBI) shows that more than 6
in 10 believe there is a strong link
between the health of the workforce,
its productivity, and bottom-line
company impacts.3 A follow-up sur-
vey of 343 CFOs demonstrates that a
large majority believe that ill health
not only impacts medical costs but
also impacts the lost productivity
associated with presenteeism and
absence.4

The health costs traditionally
known as the “indirect costs” of
health-related productivity loss are
now measurable, quantifiable, and
found to be much more “direct” in
their cost structure than previously
considered.5–7 An increasing number
of employers have quantified the
cost contribution of absenteeism and
presenteeism in considering their
broader cost of poor health. Some of
this research has been performed by
individual employers.8–10 However,
there also have been studies looking
across several employers to deter-
mine the broader health care cost
components, by aggregating medi-
cal, pharmacy, disability, and work-
ers’ compensation claim costs.11

The IBI studied 2002 benefits data
for group health, workers’ compen-
sation, short- and long-term disabil-
ity, incidental absence, and Family
and Medical leave for 88 employers
with 3.3 million covered lives. Lost
productivity associated with absence
accounted for nearly half of full
costs.12 Other studies that measured
all health-related lost productivity
(presenteeism and absenteeism)
show that employers, on average,
have $3 of health-related productiv-
ity costs for every $1 of medical or
pharmacy claims costs.6,7,13 This
growing body of research demon-
strates that the business value of
good health is worth significantly
more than previously anticipated.
In fact, there is a compelling case
to be made that good health is good
business.

With this understanding of the to-
tal cost of poor health, employers
have been looking for effective strat-

egies to manage the burden of illness
and the burden of health risk in their
workforces. Employers have demon-
strated both medical/pharmacy and
productivity cost savings through the
initiation of worksite health enhance-
ment strategies.14 Through case stud-
ies, the research becomes practical
and relatable to a larger group of
employers. In 2006, USAA, a Texas-
headquartered Employer, demon-
strated an estimated three year
savings of $105 million from de-
creased absenteeism due to their ini-
tiatives.15 In the 2005 C. Everett
Koop Award application, Union Pa-
cific Railroad demonstrated a medi-
cal/pharmacy cost savings of $53.6
million as a result of the integration
of their health activities into their
business structure.16 Goetzel et al.
have also benchmarked promising
practices in employer health and pro-
ductivity management.17 In addition,
Michael Levitt, the Secretary of
Health and Human Services, is pro-
moting value-based benefit design
and transparency on cost and quality
to model where the financial incen-
tives in the benefits are aligned to
improve health status and health out-
comes.18

Despite the business opportunity
and the availability of business solu-
tions, there has not yet been univer-
sal movement to an integrated and
comprehensive approach to manag-
ing total health care costs and better
management of the burden of disease
and risk. There is certainly interest
on the part of business leadership as
demonstrated by the Partnership for
Prevention and by the IBI. These
efforts to manage the human capital
is in complete alignment with long-
standing efforts to maximize the
value of the human resource through
efforts such as training, management
development, and enabling human
performance through technology.
Now that there are proven health
enhancement initiatives, such as
wellness, disease management, med-
ication management, disability man-
agement and case management, that
are available to employers, a signif-
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icant barrier to action has been re-
moved. Even so, some employers
still hold off on taking action based
on such key questions as, “What is
right for my organization?” and
“How will I know it is getting the
desired results in my organization
after implementing the strategy?”
The ability of employers to evaluate
both the full opportunity as well as
understand specific areas to target
remains a challenge for employers
where contribution to business out-
come is important. One of the more
significant challenges for most em-
ployers is to obtain a validated report
on workforce productivity. Due to
variances in work rules, leave poli-
cies, and shortcomings of absence
management systems, many employ-
ers are unable to track total absence.
Even fewer companies are able to
track their presenteeism across their
entire workforce.

Therefore the American College
of Occupational and Environmental
Medicine (ACOEM) and IBI have
initiated research to assess the full
impact of health conditions on med-
ical/pharmacy cost as well as the
health-related productivity costs of
absenteeism and presenteeism.
ACOEM and IBI, working in strate-
gic collaboration with Matria Health
care and Harvard Medical School
focused this “Health and Productiv-
ity as a Business Strategy” study on
identifying leading chronic condi-
tions that drive health-related costs.
So far, the research identified the total
cost impact of health on the financial
bottom line for four employers with a
total of 57,000 employees.

Validation studies that have been
completed on the Health and Work
Performance Questionnaire (HPQ)
have demonstrated it to measure pro-
ductivity consistently within an em-
ployed population.19,20 In addition,
data on medical and pharmacy
claims were integrated with em-
ployee self-reported information
from the HPQ to enable calculation
of health care expenditures and pro-
vide additional financial factors for
calculating operations expenses. This

study also pilot tested a survey to
collect benefit program information
from each employer to allow an anal-
ysis of the health cost findings in the
context of the business practices of
the organizations.

The results of this study provide
insights into the health conditions
that have the greatest impact on the
broader cost of poor health for the
employers included in this study.
Through a more complete under-
standing of the full cost of poor
health by combining direct costs and
productivity costs, there is signifi-
cant opportunity to design health en-
hancement and absence management
strategies that will provide optimal
business outcomes. In addition, this
study demonstrates that the siloed
approach of looking at only portions
of the health-related costs, such as
medical/pharmacy costs only, is a
flawed strategy. Understanding the
full cost of poor health is necessary
when prioritizing and planning an
organization’s health enhancement
initiatives. The contention that “good
health is a good business” has been a
rallying cry for those that have been
enlightening corporate America to
the business value of health and why
there is a strong business case for
employers to invest in better health
for their employees. This study pro-
vides a framework for the demon-
stration of that concept and makes a
case for the need for organizational
specific measurement.

Materials and Methods
This article documents results

from the first four companies partic-
ipating in the Health and Productiv-
ity as a Business Strategy study that
will ultimately involve ten employ-
ers. These companies were identified
based on size, availability of medical
and pharmacy claims data, availabil-
ity of HPQ survey results or a will-
ingness to survey their workforce,
and their agreement to allow the
merging of these data sources. This
research was naturalistic such that
the methods were adapted to accom-
modate each company’s unique char-

acteristics. It also was retrospective,
as we conducted the HPQ survey of
the companies and merged the find-
ings with medical and pharmacy
claims incurred during the 12 months
prior to the survey. In addition, we
pilot tested a business metrics survey
to determine how benefit plan varia-
tions might impact productivity.

HPQ
The HPQ is one of the most

widely used validated self-report in-
struments to measure the productiv-
ity impact of health conditions
through the measurement of absence
and presenteeism.20 It was devel-
oped by Dr Ronald Kessler and the
World Health Organization as part
of the Global Burden of Disease
Initiative.21

The HPQ measures both absentee-
ism and presenteeism time loss
components of productivity lost
due to the 27 health conditions
listed in Table 1.20 Absenteeism is
the amount of time the employee is
away from the workplace. Rather
than counting the number of days
off, the HPQ focuses on hours
missed both on sick days and work-
days. It also asks about extra hours of
work. The result is a sum of total
hours missed. Presenteeism is the
on-the-job time lost due to the health
conditions. Presenteeism is measured
through self report as the hours of
productive work time lost. Time-loss
results are converted into days by
dividing the sum of hours by 8 and
reported by health condition relative
to other workers without those health
conditions. The results are adjusted
in this way to take into account the
“baseline” of absenteeism and pre-
senteeism in the workforce. Thus,
the lost time for employees with
chronic conditions is above and be-
yond the time loss for employees
without these conditions. However,
lost time must be monetized so that it
can accurately represent the financial
lost productivity suffered by the or-
ganization and, thus, be made mean-
ingful to senior financial executives.
In this opportunity-cost framework,
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the total lost productivity is derived
by multiplying the total lost work-
days20 for each condition by the
number of employees in the sample,
the average salary per day (or actual
salary if available), a fringe benefits
adjustment, and an industry-specific
worker absence multiplier.22

Medical Claims
We analyzed paid medical claims

incurred during the 12 months prior
to the HPQ survey implementation.
We matched the medical claims to
the HPQ results by mapping the
claims’ primary ICD9 (International
Classification of Diseases, 9th Revi-
sion) diagnoses to the HPQ medical
conditions. We first applied the iden-
tification algorithms developed by
Matria Healthcare to map most of the
chronic health conditions. Because
the HPQ includes only chronic con-
ditions, we recognize that there are
many expensive health conditions
that are not currently measured by
the HPQ and others that are vague
and difficult to determine a match.
For example, “abdominal pain”
could be attributed to indigestion,
bladder, gynecological, or many
other sources and “general symp-
toms” could be any or no condition.
The costs associated with non-HPQ
conditions and vague diagnoses were
grouped into the “other” category.

This study used primary, second-
ary, and tertiary diagnoses codes

from the International Classification
of Diseases, Version 9, Clinical
Modification (ICD-9-CM), to deter-
mine medical prevalence. However,
only the primary diagnosis code was
used to allocate cost, which is de-
fined as the amount the employer
paid on that claim. While the paid
amount is influenced by other factors
such as benefit plan design elements,
such as network discounts, employee
deductibles, coinsurance, and co-
pays, the paid claim represents the
employers’ cost burden.

Pharmacy Claims
We also analyzed paid pharmacy

claims incurred during the 12 months
prior to the HPQ survey date. To
map pharmacy claims to HPQ health
conditions, we first applied an algo-
rithm developed for a Medicaid Rx
model by Gilmer et al., which
mapped a majority of medications
used to treat chronic illness.23 We
then identified those unmapped
drugs and manually mapped an addi-
tional 300 National Drug Codes
(NDCs) that had relatively high
costs. For medications that could be
used for more than one condition,
costs were allocated to the conditions
based on the medical claim preva-
lence of the condition. For example,
bronchodilators can be used to treat
both asthma and COPD (chronic ob-
structive pulmonary disease), and we
found that the medical prevalence of

asthma was 4.7% and the medical
prevalence of COPD was 1.4%. So,
we used the prevalence to calculate
the ratio of asthma to COPD and
allocated 76.9% of bronchodilator
costs to asthma and 23.1% to COPD.

Business Metrics Survey
In an effort to better understand

the variation of business practices
associated with health and productiv-
ity, we administered a survey to each
employer participant. The survey
questions and scoring algorithm
were developed through expert opin-
ion and are face valid. The experts
included individuals with employer
experience and individuals with ex-
pertise in developing survey instru-
ments. The Business Metric Survey
assessed five major areas: 1) Health
Management, which included dis-
ease management, health risk as-
sessment use, and use of lifestyle
management/health coaching pro-
grams; 2) Disability Management,
which includes case management
in short-term disability benefits and
return-to-work policies; 3) Case
Management with workers’ com-
pensation policies and practices; 4)
Consumer-Directed Health initia-
tives; and 5) Business Performance
Metrics.

The responses were scored accord-
ing to a weighted scoring method.
Disability management and health
management were weighted more
highly than workers’ compensation
was. The Consumer-Directed initia-
tives, while measured, were not in-
cluded in the scoring. This approach
was chosen because the experts
agreed that not enough experience to
establish best practices for consumer-
directed health initiatives was yet
available. The Business Performance
Measures were collected to support
the analysis and were not used in
the scoring. We will present results
of the instrument in a subsequent
publication.

TABLE 1
Health Conditions

Allergy Headache
Anxiety High cholesterol
Arthritis Hypertension
Asthma Irritable bowel
Back/neck pain Migraine
Bladder/urinary Obesity
Chronic bronchitis/emphysema Osteoporosis
Congestive heart failure Other cancer
COPD Other chronic pain
Coronary heart disease Other emotional problem
Depression Skin cancer
Diabetes Sleeping problem
Fatigue Ulcer
GERD

COPD indicates chronic obstructive pulmonary disease; GERD, gastroesophageal reflux
disease.
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Results

Company Details
Each of the four companies in this

study posed a unique data collection
challenge. We adapted the methods
to accommodate these real-world
situations. For each company, Table
2 shows the number of employees,
HPQ respondents, response rate, and
their volume of medical and phar-
macy claims.

Company A is an industrial chem-
ical manufacturer. In October 2005,
Datastat, a subcontracted survey re-
search firm, administered the HPQ
instrument to the workforce of ap-
proximately 12,000 employees. Even
though all data were de-identified,
this company required individual
consent to include employee’s data
in the analysis; 4576 (38.1%) em-
ployees completed the HPQ. How-
ever, since only 2005 (16.7%) pro-
vided permission for the researchers
to match their HPQ results to their
medical and pharmacy claim records,
the analysis was restricted to these
employees.

Company B is a computer hard-
ware manufacturer. In May and June
of 2006, Company B conducted a
campaign to administer the HPQ in-
strument to the workforce of approx-
imately 1407 employees; only 265
(18.8%) of Company B employees
responded to the survey. Due to the
combination of a small sample size,
the condition prevalence distribution,
and Health Insurance Portability and
Accountability Act (HIPPA) regula-
tions that restrict data cell size re-
porting to at least 30 per cell, our

ability to report these HPQ results
was limited. In order to include HPQ
survey results in the analysis of
Company B’s employees medical
and pharmacy claims data, research-
ers at Harvard University created a
weighted sample that mirrored the
demographics and disorder preva-
lence profiles of Company B’s em-
ployees. This sample was created
from a large data set (n � 38,447) of
combined responses to the HPQ sur-
vey by employees of several large
companies. The medical and phar-
macy claims data were analyzed for
all eligible employees from June
2005 to June 2006.

Company C is a multi-site tele-
communications and technology
company. In June and July of 2005,
Company C administered a health risk
assessment (HRA) instrument that in-
cluded the HPQ to its workforce of
approximately 6000 employees. Of
those, 2165 (36%) employees re-
sponded to the survey and gave per-
mission for us to match their HPQ
results to their medical and phar-
macy claim records. The HRA/HPQ
instrument collected productivity
data on 15 of the 27 HPQ conditions.
Also, there were some minor limita-
tions on the detailed data analysis,
due to the combination of HIPPA
regulations that restrict data cell size
reporting to at least 30 per cell and
the condition prevalence distribution.

Company D is a telecommunica-
tion and information technology
company with over 38,000 employ-
ees. They conducted an HPQ survey
in November and December 2005
and 9896 (25.8%) employees re-

sponded with valid HPQ data. The
data collection for Company D did
not require special adjustments.
However, as will be seen later, this
company had significant amounts of
overtime, which may have skewed
the results.

Table 2 shows each company’s
number of employees, number of HPQ
respondents, response rate, and medi-
cal and pharmacy claim volume.

Combined Results
Data from the four companies are

combined for an analysis of 57,666
employees, of which 15,380 pro-
vided valid responses to the HPQ
survey, a 26.7% response rate. Table
3 presents the top ten health condi-
tions when viewed from various data
sources: medical only, pharmacy
only, combined medical and phar-
macy, productivity only, and the
total cost that combines medical,
pharmacy, and productivity. Differ-
ent patterns are seen depending on
the data source used.

The Traditional View
Based on medical and drug claims

costs alone, the top ten conditions are
cancer (other than skin cancer), back/
neck pain, coronary heart disease,
other chronic pain, high cholesterol,
gastroesophageal reflux disease
(GERD), diabetes, sleeping prob-
lems, hypertension, and arthritis (see
Fig. 1).

The Full-Cost View
A more complete picture of the

cost impact of health conditions
emerge when medical, pharmacy,

TABLE 2
Number of Employees, Number of HPQ Respondents, Response Rate, and Medical and Pharmacy Claim Volume for
Each Company

No. of
Employees

No. of HPQ
Respondents

Response
Rate

No. of Medical Claims
for HPQ Respondents

No. of Drug Claims
for HPQ Respondents

Company A 12,000 2005 16.7% 43,692 28,119
Company B* 1407 1407 100% 30,783 11,269
Company C 6000 2072 34.6% 44,255 15,544
Company D 38,413 9896 25.8% 211,969 66,885
Total 57,666 15,380 26.7% 330,699 121,817

*Company B was modeled for its entire workforce.
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and productivity costs are combined
(see Fig. 2). Here, we find the top ten
are back/neck pain, depression, fa-
tigue, chronic pain, sleeping problems,
high cholesterol, arthritis, hyperten-
sion, obesity, and anxiety as having the
largest share of these broader medical/
pharmacy and productivity costs. One
can also observe the relative propor-
tion of costs associated with medical,
pharmacy, and productivity and find
that productivity costs are about four
times that of the former.

Discussion
Linking the productivity costs as-

sociated with absenteeism and pre-
senteeism with medical/pharmacy
claims costs and health-related
business information reveals a

compelling approach for employers
to evaluate the broader cost impact
of health conditions in a workforce.
Since our intent was to review the
cost experience of each employer
individually as well as collectively,
across several medical conditions, it
gave us insight into some of the
variation that is seen between em-
ployers in the broader costs of poor
health. This study looks at multiple
employers using actual productivity
loss survey data and at the same time
demonstrates an approach that can be
replicated for other employers who
would desire to evaluate the same
broad health-related cost drivers as
part of an integrated health manage-
ment strategy. There are several key
findings from this initial research

effort on four employers. This is the
first phase of a continuing research
study that will ultimately include ten
employers allowing a more in-depth
comparative analysis of how health
related business practices and benefit
structures impact total health-related
costs.

First, health-related lost productiv-
ity is large relative to expenditures
for medical care and pharmacy ben-
efits. Understanding the link between
health conditions and productivity
loss as well as medical/pharmacy
costs is critical if employers are to
successfully manage the business
impacts of poor health. Other re-
search has demonstrated that reduc-
tions of risks and improvements in
health status, can lead to improve-

Fig. 1. Top 10 medical conditions by annual medical and drug cost per 1000 FTEs for all companies.

TABLE 3
Top Ten HPQ Health Conditions Viewed from Multiple Perspectives

Medical Pharmacy Medical and Pharmacy Productivity Total Cost

1 Other cancer High cholesterol Other cancer Fatigue Back/neck pain
2 Back/neck pain GERD Back/neck pain Depression Depression
3 Other chronic pain Arthritis Coronary heart disease Back/neck pain Fatigue
4 Coronary heart disease Diabetes Other chronic pain Sleeping problem Other chronic pain
5 Sleeping problem Depression High cholesterol Other chronic pain Sleeping problem
6 High cholesterol Hypertension GERD Arthritis High cholesterol
7 Hypertension Asthma Diabetes Hypertension Arthritis
8 Diabetes Allergy Sleeping problem Obesity Hypertension
9 Headache Anxiety Hypertension High cholesterol Obesity

10 Depression Coronary heart disease Arthritis Anxiety Anxiety

GERD indicates gastroesophageal reflux disease.
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ments in productivity.24 Certainly
the opportunity to improve absentee-
ism and presenteeism costs is signif-
icant for all conditions listed because
the measured value of these costs
exceeds the medical/pharmacy costs
(Fig. 2). Similar to other studies,8,9,20

this study demonstrates that limiting
the measurement of health costs to
medical/pharmacy costs misses a
significant portion of the savings op-
portunity and therefore significantly
underestimates articulation of the
business case for investing in health
enhancement strategies.

The second finding is that inte-
grated health and productivity
management initiatives will need
an integrated health and productivity
measurement strategy. The health
conditions that drive the broader
health-related productivity and med-
ical/pharmacy costs, as listed in Ta-
ble 3, are substantially different from
the health conditions that impact
medical/pharmacy costs alone. De-
pression, fatigue, anxiety, and al-
lergy are not included in the top ten
costs for the medical and pharmacy
cost category. At the same time
GERD, diabetes, coronary heart dis-
ease, and cancer are identified in the
top ten of the medical and pharmacy

costs and not identified in the top ten
of the broader cost of health. The
implication is that a business strategy
to manage health costs that only
focuses on medical/pharmacy costs
of care may miss many significant
opportunities to positively impact the
bottom line.

These findings should be consid-
ered when approaching decisions on
managing health with health en-
hancement interventions. When im-
plementing a strategy to manage an
organization’s human capital costs, it
is necessary to understand not only
the full cost of poor health but also
the cost contribution of each cate-
gory within the total cost (medical,
pharmacy, presenteeism, and absen-
teeism costs). Table 3 shows the
relative ranking of health conditions
as determined by the categories of
the cost contributions of the condi-
tion. Therefore, prioritizing health
conditions to be managed and tar-
geting interventions to be delivered
can be considered in the context of
the integrated cost categories to be
controlled.

If employers were to evaluate the
medical and pharmacy costs, the rel-
ative contributions of conditions
would rank as follows: cancer (other

than skin cancer), back/neck pain,
coronary heart disease, other chronic
pain, high cholesterol, GERD, diabe-
tes, sleeping problems, hypertension,
and arthritis. Traditional disease man-
agement initiatives with an emphasis
on the common chronic conditions like
cardiovascular disease, diabetes, and
back/neck pain would certainly be jus-
tified by this perspective of highest
claims costs alone. However, if an
employer examined the broader costs
(including medical, pharmacy, ab-
senteeism, and presenteeism costs)
the relative rankings are back/neck
pain, depression, fatigue, other
chronic pain, sleeping problem, high
cholesterol, arthritis, hypertension,
obesity, and anxiety. These broader
health-related cost rankings that in-
clude productivity loss would indictate
these additional health conditions
should be considered in population
health management initiatives as well.
Through an understanding of the im-
pact of productivity costs, the em-
ployer may choose to refocus their
resources to achieve even larger cost
savings in cost categories that may
have gone unrecognized. Therefore,
value based benefit design should
take into account both the medical/
pharmacy health costs and the pro-

Fig. 2. Top 10 medical conditions by annual medical, drug, and productivity cost per 1000 FTEs for all companies.

718 Health and Productivity as a Business Strategy • Loeppke et al

balt5/zom-jom/zom-jom/zom00707/zom4915-07z xppws S�1 6/20/07 14:13 Art: JOM200374 Input-co



ductivity costs from these health
conditions in health enhancement,
absence-management, and cost-
containment strategies to decrease
the burden of illness and the burden
of health risk.

There is variation in productivity
costs by condition as well, as dem-
onstrated in Fig. 2. Health conditions
that have the highest absenteeism/
presenteeism costs are different from
those that lead to the highest medical
and pharmacy costs. For example,
depression has relatively low direct
medical and pharmacy costs. This
may relate to payment system issues
that could be contributing to this low
cost including benefit structure or
primary care provider inexperience
about diagnosing depression, as well
as there are no significant procedures
attached to this diagnosis in the vast
majority of cases. On the other hand,
in this study, depression was shown
to be a condition that has a high
self-reported prevalence rate (28.8%)
and leads to very significant health
related productivity loss, nearly ten
times the medical and pharmacy
costs of care.

Further research is needed to deter-
mine whether investment in higher
quality diagnoses and treatment
would lead to a reduction in produc-
tivity losses that exceeded the poten-
tial increase in medical/pharmacy
costs from these quality of care im-
provement interventions. Sequential
use of validated productivity surveys
(like the HPQ) to monitor changes in
presenteeism and absenteeism costs
pre- and post-intervention, should be
documented along with other deter-
minants in evaluating the broader
value proposition of investing in
health enhancement and evidence-
based medicine initiatives.

Another research finding is that
the ten most expensive conditions
based on productivity and medical/
pharmacy costs were also the most
significant contributors to the overall
total annual medical and pharmacy
claims costs for these employers. In
fact, 60% of the total annual medical/
pharmacy claims costs for all condi-

tions measured in the study are re-
lated to these top ten conditions. If
the focus of health enhancement ac-
tivities is not related to these condi-
tions then significant opportunity is
being lost. Likewise if the health
enhancement activities for the top
ten broader cost conditions do not
consider interventions that address
impact on productivity, the results
will be significantly less than the
opportunity presented.

These early findings suggest that
the ranking of highest-cost condi-
tions varies somewhat by employer.
This suggests the need for measuring
medical, pharmacy, and productivity
costs for employers as a more routine
practice. Generalizations from this
small sample, while giving some
broad sense of an opportunity for
improvement, are not sufficient to
focus interventions within a popula-
tion health-enhancement strategy for
any individual employer a priori.
Each organization has unique char-
acteristics and, as shown by these
results, requires individual analysis
to determine its specific blueprint for
action in managing its broader
health-related costs. This method of
collection of broader cost informa-
tion offers a practical solution for
developing an action plan to imple-
ment a population health- and pro-
ductivity-enhancement strategy.

Limitations
This initial phase of this study had

a number of limitations, most of
which will be addressed in the sec-
ond phase of the study that is now
underway. First, as noted earlier in
this paper, each of the first four
companies presented had unique data
collection issues that required adjust-
ments to the methodology. While
this initial stage of the research dem-
onstrates the robustness of the HPQ
instrument, continuing phases of this
research will consider more closely
how these variations may affect the
validity of the findings. Second, the
HPQ survey was offered to each
company’s population and employ-
ees self-selected into the study. At

this point in the analysis, we do not
know the magnitude or impact of
potential selection bias. We plan to
conduct a more detailed sample anal-
ysis in the next phase of the study.
Third, the mapping of pharmacy
claims to HPQ conditions did not
include all National Drug Code
(NDC) codes and therefore may have
underestimated the pharmacy costs
for some conditions. Also, the allo-
cation of costs for medications used
for multiple conditions followed the
overall medical prevalence of condi-
tions. It is possible that some of the
pharmacy costs are misallocated
among conditions. Furthermore, the
dollars reported should not be used
as point estimates, but rather they are
markers to observe the relative mag-
nitude of the health conditions and
the relative contribution of each cost
component. In addition, the costs
associated with medical/pharmacy
claims and lost productivity are only
representative of the four companies
in this initial phase of the study.

Another challenge in this study
was measuring productivity in the
fully operational setting of several
employers. Each of the four compa-
nies had a unique situation for which
we had to account. For example,
Company A had half of the respon-
dents withhold permission to inte-
grate their medical, pharmacy, and
self-reported HPQ survey data. Com-
pany A also had to integrate the HPQ
data collection into a limited time
window that was scheduled around
other employee survey initiatives.
The small sample size for Company
B, combined with HIPAA restric-
tions, required the researcher to
model the results. This strategy al-
lowed the production of a valid
company report, but may cause chal-
lenges as we dissect the combined
results. Company C completed an
HPQ that did not include the health
conditions of fatigue and sleeping
problems, thus underreporting the
productivity impact of those condi-
tions. Finally, Company D’s employ-
ees worked a significant amount of
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overtime, which conversely im-
pacted the absenteeism numbers.

Furthermore, the total cost of
health may be underestimated be-
cause this study did not factor in the
costs of disability or workers’ com-
pensation costs. It also did not assess
the impact of critical incidents as
have some of the other Health Work
Performance Studies.19

Finally, there is no assurance that
all the costs quantified for these
companies can easily be converted to
the corporate bottom line through
health interventions. The change in
currently measured expenses for the
organization depends on the mecha-
nism by which these expenses are
funded and tracked within an organi-
zation. For example, medical/phar-
macy expenses in a fully insured
group health plan will not immedi-
ately return to the employer, but
rather to the insurer. Likewise,
changes in absence and presentee-
ism might not result in immediate
reductions in wage costs or revenue
increases. Health improvements re-
sulting in impacts on medical, phar-
macy, and lost productivity must be
evaluated against the operational
funding approaches to translate these
results into actual business results
that are meaningful to the C-Suite.
Future investigation will help iden-
tify those translation tools to be used
to create the business metrics.

Regardless of these limitations,
this study demonstrated an effective
method to use the HPQ mapped to
pharmacy and medical claims to mea-
sure the prevalence and total cost of
a health condition to the organiza-
tion. There may be operational
challenges and limitations that can
interfere with the use of this method,
but the commitment to find solutions
to the challenges allowed the four
employers included in this study to
have meaningful and useable data.

However, after phase 2 of this
study is completed with a full com-
pliment of ten employers, most of
these limitations will have been ad-
dressed and there will likely be even

more relevant findings for employers
in general.

Conclusions
As employers begin to manage the

health of their employees, there is
need to evaluate the broader cost of
poor health and to identify opportu-
nities for improvement. The often
used practices of managing health
care costs by focusing on a narrow
view of claims costs have not been
successful at curtailing broader cost
increases long term. The magnitude
of health-related lost productivity
relative to medical and pharmacy
costs for these four employers and
the business implications of a “full-
cost” approach to managing health
care, are shown through the findings.
Therefore, it is important for em-
ployers to assess the broader health
related costs in their company and
take a comprehensive, integrated
approach to worker health enhance-
ment and disease management and
prevention. As employers move to
the next generation of integrated
health enhancement strategies, inte-
grated cost information will be nec-
essary. In addition, there is a great
need to assure that there are not
unintended broader health-related
productivity cost consequences of
newly developing value-based ben-
efit designs and consumer-driven
health approaches. This will only be
accomplished by measuring and
monitoring the broader cost of poor
health and conversely, the broader
business value of good health.

This research demonstrates the im-
portance of measuring and merging
both productivity and medical and
pharmacy claims data to determine
this broader cost of health condi-
tions. Whether it is in the design of
benefits, the implementation of a well-
ness program, absence management,
or in the implementation of health
enhancement strategies, the ability to
prioritize and target interventions to
lead to the maximum business effi-
ciency will require methods of col-
lecting and using these broader costs
of health data. The use of the HPQ to

collect absenteeism and presentee-
ism data and the claims mapping to
the conditions offers a practical tool
that allows the broader cost of poor
health to be measured. Individual
employers are then able to develop
business strategies that are targeted
at their business needs.

More research is needed to deter-
mine if the variation in costs that are
identified in these four employers
can be related to some health-related
characteristics of the business. The
addition of other employers in phase
2 of this study will be useful in
determining a correlation between
business practices and health and
productivity outcomes.

When significant opportunities
exist through improvements in pro-
ductivity that can lead to financial
performance improvement for an or-
ganization, the business will require
a mechanism to evaluate and track
those productivity changes. Measur-
ing the cost of care delivery and then
linking that to improvement in busi-
ness-related outcomes, such as pro-
ductivity, the business ends up with a
broader value proposition, which can
demonstrate a balanced scorecard of
health.

Companies operating in challeng-
ing and competitive economic envi-
ronments are turning their attention
to understanding the total impact of
health and wellness on their bottom
line and looking for the solid busi-
ness case that would enable them to
justify an investment in health im-
provement. It is clear that data
driven, integrated, and comprehen-
sive health-enhancement solutions
are needed for organizations to opti-
mally manage their human capital
and health-related productivity. In-
novative health care strategies, ideas,
tools, programs, and partnerships are
now beginning to demonstrate mea-
surable results. Employers of all
sizes are discovering a competitive
edge through understanding the
broader health and productivity costs
of their enterprise and investing in
the health of their workforce.
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