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The purpose of this study was to examine the relationship of health risk level
to charged medical costs and determine the excess cost of higher risk individuals
compared to low risk. Two years of medical claims from six corporations were
used to determine costs of health risk assessment (HRA) participants and
nonparticipants. A total of 165,770 employees, 21,124 of which took an HRA, were
used for the study. Costs increased as risk level increased. There were no
significant differences within a risk level between companies for the cost ratio.
Percent of medical costs due to excess risk ranged from 15.0–30.8% for HRA
participants and 23.8–38.3% for the study population. Cost patterns were
consistent across companies. Excess cost as the result of increased risk level
accounted for a substantial portion of the cost at each company. These results can
be used to justify the need for a health-promotion program and to estimate
potential savings as the result of excess risk. Even without the use of an HRA,
health practitioners should feel confident stating that excess risk accounts for at
least 25% to 30% of medical costs per year across a wide variety of companies,
regardless of industry or demographics. The numbers can be used as a realistic
estimate for any health promotion program financial proposal. (J Occup Environ
Med. 2004;46:937–945)

H istorically, national health expendi-
tures have risen at a faster rate than
inflation.1 National health expendi-
tures in 1999 were more than 1.2
trillion dollars, which includes pri-
vate expenditures of $662 billion, of
which $401 billion was paid by pri-
vate insurance.2 Of this, $252 billion
was spent by private insurance to pay
for hospital care and physicians’ ser-
vices. It has been shown that corpo-
rate health benefits are close to 60%
of after-tax profit.3 Obviously, any
percent decrease in these outlays
would equal substantial cost savings
to employers and/or employees.

The literature indicates that only a
small segment of the population is
responsible for the majority of health
care expenditures. From 15% to 30%
of the total annual medical cost has
been attributed to the top 1% to 2%
of the total population with the high-
est medical expenditures and 70% to
90% of the annual total cost has been
attributed to the top 10% to 15% of
the population, although it is not
necessarily the same people each
year.4 –7 The association between
health behavior and medical claims
costs has been well established in the
literature.8–12

Using a high-cost analysis tech-
nique, research conducted at Texas
A&M University demonstrated that
more than 43% of the costs of med-
ical claims were associated with ele-
vated risk.13 A study of Procter &
Gamble employees showed similar
results, where on average, potential
lifestyle-related medical costs ac-
counted for approximately 35% of
their 3-year total medical costs.14

Their results were also consistent on
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a yearly basis with 34.8%, 33.8%,
and 37.7% of medical costs for years
one, two, and three being attributed
to higher risk levels.

Wasserman et al15 showed the
excess cost of individual risks com-
pared to those with no risks in
people with coronary heart disease.
People who reported being de-
pressed had health care expendi-
tures 42.1% higher than those with
no risks. Those with high glucose
levels, high stress, smoke, obese,
and physically inactive had costs
37.8%, 27.1%, 26.4%, 22.7%, and
16.1%, respectively, higher than
those with no risks. They also
noted distinct gender differences in
the excess costs of different risk
factors. For instance, depression,
smoking, and high blood pressure
were the most expensive for men
whereas high blood glucose, high
stress, and obesity were the most
expensive for women compared
with those with no risk factors.

The purpose of this study is to
examine the relationship of health
risk level (defined as low, medium,
and high) to charged medical costs
and to determine the excess cost of
higher-risk individuals across multi-
ple corporations. Excess cost among
the general employee population, as
well as that between those with and
without major diseases, will be de-
termined. Excess cost in this study is
defined as the difference in medical
care costs between the low-risk
group and the other respective risk
groups times the respective number
of people in each group.16

Methods
This study examined the relation-

ship between excess charged medical
claims costs and level of health risk, as
determined by a health risk assessment
(HRA). Medical claims of HRA non-
participants also were examined. HRA
information, along with 2 years of
medical claims data after and includ-
ing the year the HRA was given were
collected from six corporations. The
corporations included four manufac-
turing companies, an insurance-hold-

ing company, and a financial services
company: General Motors Corpora-
tion; Delphi; Steelcase, Inc.; Xerox
Corporation; The Progressive Corpo-
ration; and Bank One. All charged
medical claims costs were from em-
ployees enrolled in traditional indem-
nity or PPO plans. Charged costs were
used because of the widely varying
medical plans at each company. Preg-
nancy costs were not removed, since
some companies did not have that
information available. All employees
had to be actively employed by the
company for the same length of time
as the medical claims data, be younger
than 65 years of age, and at least 19
years of age. Medical claims per indi-
vidual were summed over the time
period and divided by the number of
years to give an average charged med-
ical cost per year. Employees without
medical claims but who were verified
to be a member of the plan were
assigned a zero medical cost. All med-
ical claims were adjusted for the im-
pact of inflation by converting them
into year 2000 dollar equivalents using
the Medical Care Consumer Price In-
dex (Medical Care: All Items).17 Drug
costs were not included in medical
costs.

The HRA questionnaire used at
each corporation was originally de-
veloped by the Centers for Disease
Control/Carter Center and modified
by the University of Michigan
Health Management Research Cen-
ter to meet the needs of each em-
ployer. In general, besides self-
reported age and gender, 15 health-
related factors measured on the HRA
were selected to establish health sta-
tus.9 A list of the risk factors and
their associated high-risk criteria is
shown in Table 1. The risks fall into
three main categories: psychological,
lifestyle/biological, and other. Psy-
chological risks include stress, per-
ception of physical health, life satis-
faction, and job satisfaction.
Lifestyle/biological risks include to-
bacco use, alcohol use, safety belt
use, drug/medication use, physical
activity level, illness absence days,
blood pressure, cholesterol, body

mass index, and serious medical
problems. One additional risk in-
cluded was health age index, where
the appraised age minus the achiev-
able age (from HRA algorithms) is
greater than 4 years. There were
some differences in company ques-
tionnaires limiting the availability of
some variables.

Risk levels were defined as 0–2
risks being low-risk, 3–4 risks being
medium-risk, and 5 or greater risks
being high-risk based on a maximum
total of 13–15 risks depending on the
specific HRA used by each corpora-
tion.

All statistical procedures were per-
formed using SAS.18 Categorical
variables were tested using the Pear-
son �2 statistic. Charged medical
costs were first analyzed using the
general linear models (GLM) proce-
dure in SAS with a model containing
risk level. Each company was ana-
lyzed separately. A least-squares
mean was calculated for low risk for
each company. The average annual
charged medical cost for each indi-
vidual was then divided by their
respective company low risk mean to
create a ratio. This was necessary
because of the wide variation in av-
erage medical costs between the
companies. By dividing each indi-
vidual by their respective low risk
mean, it forced the low risk mean of
each company to be 1.0.

The data from the individual com-
panies were then combined and med-
ical costs ratios were analyzed using
the GLM procedure, adjusting for the
main effects of company, risk level,
and the interaction. Least-squares
means of the interaction were com-
puted and compared using the PDIFF
option, with a Tukey-Kramer adjust-
ment for multiple comparisons.

A secondary analysis was per-
formed comparing HRA participants
with and without self-reported major
disease (cancer, diabetes, heart prob-
lems, past stroke, chronic bronchitis/
emphysema). HRA participants
without disease were classified into
low-, medium-, and high-risk groups
using the previous criteria (with the
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exception of major disease). HRA
participants with disease were
treated as one group regardless of
other risks. Using previous statistical
methods, the low-risk group cost ra-
tio was set to 1.0 within each com-
pany and then compared with the
other risk groups and disease group,
using the excess cost ratio.

The following is a brief descrip-
tion of each company and their re-
spective health promotion programs.
A more detailed description of each
company has been described previ-
ously.19

Progressive
The Progressive Corporation is a

Cleveland-based insurance-holding
company with subsidiaries that offer
insurance and related services
throughout the United States. Their
wellness program was initiated in
1987.20 For this study, the HRA
information from 1999 was used
along with the medical claims data
from 1999–2000.

General Motors
General Motors Corporation is a

multinational company mainly in-

volved in the manufacture of auto-
mobiles and related activities. Gen-
eral Motors Corporation initiated
their LifeSteps health promotion pro-
gram in 1996. The core program of
LifeSteps is a health education,
awareness, and communications pro-
gram offered nationwide to employ-
ees, retirees, spouses, and depen-
dents.21 For this study the HRA
information from 1999 was used
along with the medical claims data
from 1999 to 2000. The HRA used
for GM counts a maximum of 13
risks, excluding job satisfaction and
drug/medication use to relax.

Delphi
Delphi is a multinational company

involved in the manufacture of parts
for the automobile industry. Prior to
becoming an independent company
in 1999, Delphi was part of General
Motors Corporation and used their
LifeSteps health promotion program.
Their current program is a slight
modification of the LifeSteps pro-
gram. For this study the HRA infor-
mation from 1999 was used along
with the medical claims data from

1999–2000. The HRA used for Del-
phi also counts a maximum of 13
risks, excluding job satisfaction and
drug/medication use to relax.

Xerox
The Xerox Corporation is a man-

ufacturer of office equipment such as
copiers and printers. The Xerox Cor-
poration initiated the Xerox Health
Management program in 1978.22 Xe-
rox provides a full spectrum of
health programs and services ranging
from general awareness materials
and self-directed behavior change
programs to on-demand and interac-
tive web-based programs. For this
study the HRA information from
1995 was used along with the medi-
cal claims data from 1995–1996.

Steelcase
Steelcase, Inc. is a manufacturer

of office equipment and furniture
based in Grand Rapids, Michigan.
Steelcase initiated its Wellness pro-
gram in 1982 with the first wave of
HRAs offered with biometric
screening in 1985. During the early
years, HRA screenings were of-

TABLE 1
High Health Risk Criteria

Selected Measures High Risk Criteria

Lifestyle/Biological Risks
Smoking Current cigarette smoker
Physical activity �1 time per week
Alcohol use Heavy drinker (�14 drinks/wk)
Drug/medication use* Sometimes or almost every day
Safety belt use Using safety belt less than 100% of the time
Absent due to illness Six days or more during last year
Medical problems Had problems with heart condition, cancer, diabetes, stroke or bronchitis/emphysema
Blood pressure Systolic blood pressure greater than 139 mm Hg or diastolic blood pressure greater than

89 mm Hg or taking blood pressure medication or self reported high
Cholesterol Greater than 239 mg/dL
Body Mass Index Over 27.5 kg/m2

Psychological Risks
Personal life satisfaction Partly satisfied or not satisfied
Job satisfaction Satisfied with job? (disagree or disagree strongly)
Stress Stress-scale score over 18
Perception of health Fair or poor

Other Risk
Health Age Index Appraised age minus achievable age (from HRA) � 4 yr

Overall risk levels
Low risk 0–2 risks
Medium risk 3–4 risks
High risk 5 or more risks

*Use of medication and/or drugs (including prescription), which affect mood or help to relax.
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fered on a 3-year rotation using 3
years to complete screenings
within all departments and later
moved to a 2-year rotation.23 Since
1998, HRA screenings are offered
on an annual basis. For this study
the HRA information from 1999
was used along with the medical
claims data from 1999 –2000.

Bank One
Bank One was formed by the

merger of First Chicago NBD and
Banc One in 1998 and is the holding
company for the nation’s fifth largest
bank, First USA credit cards, and
other financial subsidiaries.24 The
First Chicago NBD corporate well-
ness program was established in
1982. For this study, the HRA infor-
mation from 2000 was used along
with the medical claims data form
2000–2001. The HRA used for Bank
One counts a maximum of 14 risks,
excluding illness absence days.

Results
An overview of the six corpora-

tions is shown in Table 2. The six
employers differed in geographical
location, size, and type. Demo-
graphic characteristics of the six
companies are shown in Table 3.
There were significant differences
between the companies for gender,
age categories, and HRA participa-
tion (P � 0.001). The average age (at
time of HRA) of employees in each
company was significantly different
(P � 0.001) from each other, except
for UAW-GM and Xerox, ranging
from a low of 34.4 years at Progres-
sive to a high of 48.6 years at
UAW-GM and Xerox.

The incidence of risks is shown in
Table 4. There were significant dif-
ferences between the companies for
each risk (P � 0.005). The overall
risk level (low, medium, high) was
significantly different between the
companies (P � 0.05), even though
there was only a four-percentage
point difference in low risk between
the highest and lowest company.

Despite the differences in com-
pany classifications, demographics,
and risks, the results were rela-
tively consistent across the six
companies. As risk level increased,
so did the resulting medical claims
cost for HRA participants (Table
5). Excess costs of medium and
high-risk groups increased linearly
compared with low risk, with the
exception of Bank One, where the
costs of medium-risk employees
were higher than the high-risk em-
ployees. The medical costs of HRA
nonparticipants fell either in be-
tween low and medium or in be-
tween medium- and high-risk ex-
cess cost depending on the
company. The medium-risk cost ra-
tio ranged from a low of 1.13 at
Steelcase to a high of 1.73 at Del-
phi; however, the differences were
not significant. The high-risk cost
ratio ranged from a low of 1.58 at
Bank One to a high of 2.70 at
Xerox and the six companies were
not significantly different from
each other. The percent excess cost
of medium and high-risk HRA par-
ticipants compared with low- risk
participants ranged from 15.0% at
Steelcase to 30.8% at Delphi.

The excess cost ratio for HRA
nonparticipants ranged from 1.29 at

Xerox to 1.66 at Steelcase. The
Steelcase and Delphi nonparticipant
cost ratio was significantly (P �
0.01) different from all the other
nonparticipant groups except for
Steelcase compared with Xerox, and
Steelcase compared with Bank One
(P � 0.05). The percent excess cost
of the study population (medium-,
high-risk, and nonparticipants) com-
pared with low-risk participants
ranged from 23.8% at Progressive to
38.3% at Delphi.

HRA participants with self-re-
ported major diseases were on aver-
age 3.9 years older than those with-
out disease, ranging from a
difference of 3.2 years at Progressive
to 4.7 years at Bank One (data not
shown). Gender ratios, within a com-
pany, between those with and with-
out disease were similar. There were
significant differences between the
companies for gender and age cate-
gories (P � 0.001). The average age
of employees in each company was
significantly different (P � 0.001)
from each other, except for
UAW-GM and Xerox, and Bank One
and Steelcase. Average age ranged
from a low of 38.2 years at Progres-
sive to a high of 52.6 years at UAW-
GM.

Excess cost ratios for HRA partic-
ipants with and without self-reported
major diseases are shown in Table 6.
Excess costs of medium- and high-
risk groups without disease increased
linearly compared with low risk,
with the exception of Bank One,
where the costs of medium-risk em-
ployees were higher than the high-
risk employees. The medical costs of
HRA participants with self-reported

TABLE 2
Corporation Overviews

Bank One UAW-Delphi UAW-GM Progressive Steelcase Xerox

Company type Banking Manufacturing Manufacturing Insurance Manufacturing Manufacturing
Location Nationwide Nationwide Nationwide Nationwide Midwestern city Northeastern city
Number of employees* 6035 30,525 111,473 8650 5235 3852
Year(s) of HRA 2000 1999 1999 1999 1999 1995
Medical cost time period 2000–2001 1999–2000 1999–2000 1999–2000 1999–2000 1995–1996

*Employed during the total length of the respective analyses.
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major diseases were higher than any
of the risk level groups in each com-
pany. Cost ratios for those with dis-
ease ranged from 2.10 at Steelcase to
3.80 at Bank One; however, the dif-
ferences were not significant. The
medium-risk cost ratio ranged from a
low of 1.10 at Steelcase to a high of
1.51 at Delphi but were not signifi-
cant. The high-risk cost ratios ranged
from a low of 1.13 at Bank One to a

high of 2.09 at Delphi but were not
significant. The percent excess cost
of medium- and high-risk HRA par-
ticipants, without major disease,
compared with low risk participants,
ranged from 8.3% at Bank One to
20.3% at Delphi. For those with dis-
ease compared with low-risk partici-
pants without disease, the percent
excess cost ranged from 10.4% at
Steelcase to 31.0% at Xerox. Com-

bining medium and high-risk with
disease, the percent excess cost
ranged from 18.5% at Steelcase to
33.1% at Delphi compared with low
risk without disease.

Discussion
The percent of total costs attribut-

able to excess risks of HRA partici-
pants ranged from a low of 15.0% at
Steelcase to a high of 30.8% at Del-

TABLE 3
Demographic Characteristics of Corporate Populations

Demographics Bank One UAW-Delphi UAW-GM Progressive Steelcase Xerox

Gender*
Male (n � 127957) 2170 (36.0%) 22458 (73.6%) 92203 (82.3%) 3893 (45.0%) 4216 (80.5%) 3017 (78.3%)
Female (n � 37813) 3865 (64.0%) 8067 (26.4%) 19270 (17.3%) 4757 (55.0%) 1019 (19.5%) 835 (21.7%)

Age, yr*†

19–34 (n � 14029) 1919 (31.8%) 1579 (5.2%) 4541 (4.1%) 4968 (57.4%) 913 (17.4%) 109 (2.8%)
35–44 (n � 42222) 1795 (29.7%) 7409 (24.3%) 27369 (24.6%) 2536 (29.3%) 2167 (41.4%) 946 (24.6%)
45–54 (n � 76663) 1665 (27.6%) 16381 (53.7%) 54002 (48.4%) 908 (10.5%) 1729 (33.0%) 1978 (51.4%)
55–64 (n � 32856) 656 (10.9%) 5156 (16.9%) 25561 (22.9%) 238 (2.8%) 426 (8.1%) 819 (21.3%)

Average Age, yr† 40.4a 47.7b 48.6c 34.4d 42.5e 48.6c

HRA Participant*
Yes (n � 21124) 1308 (21.7%) 4479 (14.7%) 11246 (10.1%) 1964 (22.7%) 1071 (20.5%) 1056 (27.4%)
No (n � 144646) 4727 (78.3%) 26046 (85.3%) 100227 (89.9%) 6686 (77.3%) 4164 (79.5%) 2796 (72.6%)

*P � 0.001, �2

†Age at time of HRA.
a,b,c,d,e Means in a row with differing letters are statistically significant at P � 0.001, GLM with Tukey-Kramer adjustment for multiple

comparisons.

TABLE 4
Risk Incidence* of Corporate Populations

Health Risk Bank One UAW-Delphi UAW-GM Progressive Steelcase Xerox

Smoking** 10.8% 13.8% 15.0% 14.3% 14.2% 10.8%
Physical inactivity** 27.2% 20.4% 21.3% 28.9% 20.8% 30.3%
Alcohol use** 2.1% 3.4% 5.0% 2.6% 3.6% 7.3%
Drug/medication use** 15.0% N/A N/A 12.3% 10.8% 10.5%
Safety belt use** 31.5% 34.6% 30.8% 27.3% 29.8% 24.6%
Absent due to illness** N/A 14.8% 14.4% 5.9% 7.8% 7.2%
Medical problems** 7.4% 10.9% 13.3% 5.5% 6.7% 12.0%
High blood pressure** 15.0% 30.7% 30.4% 11.9% 17.6% 20.0%
High cholesterol** 14.2% 11.7% 12.4% 13.2% 18.8% 5.7%
Body Mass Index** 33.3% 45.9% 47.3% 30.1% 45.1% 32.5%
Personal life dissatisfaction** 19.5% 18.0% 18.9% 22.6% 16.3% 24.7%
Job dissatisfaction** 18.1% N/A N/A 11.2% 17.0% 20.9%
High stress** 29.7% 23.8% 26.5% 36.2% 26.1% 26.9%
Perception of health** 13.0% 9.7% 11.0% 18.7% 9.8% 13.2%
Health Age Index** 2.2% 8.2% 9.2% 3.4% 6.9% 4.4%

Overall Risk Level***
Low risk 59.8% 58.3% 55.8% 59.0% 58.6% 57.5%
Medium risk 26.8% 26.9% 28.4% 26.2% 24.8% 27.3%
High risk 13.4% 14.8% 15.8% 14.8% 16.5% 15.3%

*Percent of HRA participants with risk.
**P � 0.005, �2.
***P � 0.05, �2.
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phi. This is similar to the results of
others who showed that high-risk
individuals had medical expenditures
that were 10% to 21% higher12 to
twice as much25 as lower-risk indi-
viduals. Excess cost percentages
were not statistically compared;
however, there were no statistical
differences between the companies
for medium- and high-risk cost ra-
tios; therefore, it would seem that the
differences between the excess cost
percentages would also tend to be
not significant, even though the ab-
solute numbers range from 15% to
30.8%.

The medium range of percent of
excess cost in this study was inter-

esting considering the diversity and
demographics of the companies. A
manufacturing company was no
more likely to have higher excess
costs than a services company. This
would lead one to believe that it is
the risk level driving excess cost
rather than the type of company or
characteristics of their employees.
When HRA nonparticipants are
added to the calculation of percent
of total costs attributable to excess
risk, the range increases from a low
of 23.8% at Progressive to a high of
38.3% at Delphi. These two exam-
ples show that higher or supposedly
higher-risk individuals are costing
these companies from a quarter to a

third of their total medical claims.
This would be in agreement with a
study conducted at Texas A&M
University that showed that 43% of
the costs of medical claims were
associated with elevated risk.13

Similar results were seen at Procter
and Gamble, where lifestyle related
medical costs accounted for 35% of
their 3-year medical costs.14 Nu-
merous other studies have also
shown the positive association be-
tween high-risk status and high
medical costs.7,9,11

From a theoretical standpoint,
some may argue that we have not
shown the “true” excess cost caused
by excess risk because we defined

TABLE 5
Ratio of Medical Expenses and Excess Costs for HRA Participants and Non-participants

Bank One
UAW-
Delphi UAW-GM Progressive Steelcase Xerox

Low-risk annual cost
ratio* (n �)

1.00 (782) 1.00 (2613) 1.00 (6279) 1.00 (1159) 1.00 (628) 1.00 (607)

Medium-risk annual cost
ratio* (n �)

1.65a (351) 1.73a (1205) 1.41a (3189) 1.39a (514) 1.13a (266) 1.54a (288)

High-risk annual cost
ratio* (n �)

1.58a (175) 2.69a (661) 2.33a (1778) 2.03a (291) 1.87a (177) 2.70a (161)

Percent excess cost of
HRA participants

20.2% 30.8% 24.6% 20.3% 15.0% 28.9%

Non-participant annual
cost ratio* (n �)

1.34ace (4727) 1.65bd (26046) 1.41ac (100227) 1.33ac (6686) 1.66bde (4164) 1.29ace (2796)

Percent excess cost of
study population

24.5% 38.3% 28.7% 23.8% 35.9% 24.4%

a,b Means in a row with differing letters are statistically significant at P � 0.05, GLM with Tukey-Kramer adjustment for multiple comparisons.
c,d,e Means in a row with differing letters are statistically significant at P � 0.01, GLM with Tukey-Kramer adjustment for multiple

comparisons.
*Expressed as a ratio compared to low risk costs within a company.

TABLE 6
Ratio of Medical Expenses and Excess Costs for HRA Participants without Self-Reported Major Diseases* compared to
HRA Participants with Self-Reported Major Diseases

Bank One
UAW-
Delphi UAW-GM Progressive Steelcase Xerox

Low-risk annual cost ratio** (n �) 1.00 (767) 1.00 (2528) 1.00 (5975) 1.00 (1136) 1.00 (608) 1.00 (585)
Medium-risk annual cost ratio** (n �) 1.29a (320) 1.51a (1003) 1.34a (2626) 1.38a (482) 1.10a (243) 1.22a (232)
High-risk annual cost ratio** (n �) 1.13a (124) 2.09a (462) 1.78a (1148) 1.85a (239) 1.95a (148) 1.72a (112)
Percent excess cost of HRA

participants without disease
8.3% 20.3% 15.5% 17.3% 14.1% 12.3%

Disease annual cost ratio** (n �) 3.80a (97) 3.46a (486) 3.01a (1497) 3.24a (107) 2.10a (72) 3.51a (127)
Percent excess cost of HRA

participants with disease
23.9% 28.4% 28.7% 16.2% 10.4% 31.0%

Percent excess cost with and
without disease

22.6% 33.1% 29.9% 24.2% 18.5% 29.9%

*Cancer, Diabetes, Heart Problems, Past Stroke, Chronic Bronchitis/Emphysema
a,b Means in a row with differing letters are statistically significant at P � 0.05, GLM with Tukey-Kramer adjustment for multiple comparisons.
**Expressed as a ratio compared to low risk non-diseased costs within a company.
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low risk as 0 to 2 risks instead of 0
risks. Although this is a valid argu-
ment, it is impractical to think that a
health promotion program would
ever be able to lower everyone to 0
risks. The potential savings would
never be realized and may even neg-
atively affect whether a health pro-
motion program is considered suc-
cessful. It is far more reasonable to
think that a health promotion pro-
gram may be able to lower a person
from medium or high risk down to
our definition of low risk, rather than
0 risks. Therefore, we believe that
our estimation of potential cost sav-
ings would be more believable to a
corporation without overselling the
possible benefits of health promo-
tion.

The excess cost of those with a
self-reported major disease com-
pared with low risk without major
diseases varied from 10.4% at Steel-
case to 31.0% at Xerox. Musich et
al26 have shown previously an excess
cost of 19.2% for the diseased GM
population compared with the 28.7%
in this study; however, their study
calculated the percent excess cost
only among those with disease and
did not compare back to those with-
out disease. Their study also in-
cluded those older than 65 years of
age.26 Using their numbers to calcu-
late an excess cost for diseased indi-
viduals compared to low-risk nondis-
eased individuals gives a value of
36.4%, which is similar to the 28.7%
shown in this study.

As one would expect, major dis-
eases are the dominant factors associ-
ated with high health costs within an
employee population compared to
other health risks. Those with disease
had from 2.1 (Steelcase) to 3.8 (Bank
One) times the cost of low risk people
without disease. People with disease
had higher costs than the high-risk
people without disease. The cost of
disease to a company is a function of
the cost per individual and the number
of individuals. For instance, Bank One
has the highest disease cost ratio, but
their prevalence rate (Table 4) is in the
middle, so their overall disease excess

cost percentage is moderate. Con-
versely, GM has a moderate disease
cost ratio, yet their prevalence rate is
the highest, so they end up having the
second highest disease excess cost per-
centage. Steelcase has the best of both
worlds by having the lowest disease
cost ratio and the second lowest dis-
ease prevalence, resulting in the lowest
disease excess cost percentage. The
difference in disease excess cost per-
centage between the six companies is
most likely the result of differences in
demographics, with age being the big-
gest difference. Others have shown
that medical costs increase as age in-
creases7 along with an increase in dis-
ease prevalence.26,27

Although this study was not spe-
cifically designed to compare HRA
participants and nonparticipants, it is
obvious that participation is key to
identifying risk levels. The average
cost for HRA participants was lower
than nonparticipants in all compa-
nies, except for Xerox. Other studies
have shown that HRA participants
had lower levels of risks28 and may
cost less29 than nonparticipants. An-
other study showed that high-risk
individuals cost 44% to 92% more
than HRA nonparticipants, which in
turn were 11% to 17% higher than
low-risk individuals.8 In this study
HRA nonparticipants cost more on
average than the known low-risk
people. By increasing the HRA par-
ticipation rate, companies would
have a chance to identify those that
may need help lowering their risk
level or if they are low risk, keeping
them that way.

Evaluating medical claims costs
from different companies is an im-
portant step in finding ways to
moderate or reduce health cost in-
creases. It also further reinforces
the concept of keeping low risk
individuals in the low risk category
while at the same time trying to
reduce the risks of medium- and
high-risk individuals.30

Conclusion
Medical cost patterns were rela-

tively consistent across companies

and appear to be independent of in-
dustry type, geographical location,
company size, and demographics of
the employees. As risk level in-
creases, so do medical costs. Excess
costs due to higher risk levels can
account for a substantial portion of
total medical costs. Reduction of risk
level and keeping low-risk people at
their current level could have the
potential of reducing medical claims
by a third. Depending on the size of
the company, this reduction could
easily run into the millions of dollars
per year.31 These results also show
the importance of having a program
designed to lessen the impact of dis-
ease. Major disease appears to be the
main factor driving medical costs,
therefore the potential for cost sav-
ings or cost avoidance is high. In-
creasing HRA participation rate also
appears to be an important consider-
ation for companies as a method for
identifying and helping those at risk.

Limitations
Criticism of using arithmetic

means rather than a more sophisti-
cated multifactorial analysis for
medical claims cost has been leveled
by others in the literature.13,32,33 Al-
though this criticism may be valid
because of the highly skewed nature
of medical claims data, others have
shown that the impact is not that
great.34 By using a 2-year average
we also reduced the skewedness of
the data but did not eliminate it. With
the use of means, our results may
overestimate the possible savings.
However, regardless of what statisti-
cal descriptor is used, the point still
remains that over a period of 2 years
the companies in this study paid
more per year for higher risk individ-
uals than they did for lower-risk
individuals.

Some may question the use of risk
factors that could also be outcomes,
such as major diseases, illness days,
and medication use. However, if
those risks are ignored, an individual
could have all three risk factors yet
be classified as low risk. The effect
of ignoring those risk factors would
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be an inflation of the baseline cost
and an underestimation of the excess
cost due to excess risk. While the
merits of using each risk factor can
be debated, the fact remains that
companies have to pay for those
costs.

The HRA participants from each
company may be a biased group
because their average cost ratio was
lower than the non-participants (ex-
cept for Xerox). If this were true, the
only real impact would be overesti-
mating the possible saving of the
entire population. The percent excess
costs of HRA participants should
still be valid.

For the secondary analysis of self-
reported major diseases, that is obvi-
ously dependent upon the HRA partic-
ipant answering the question correctly
to properly categorize the individual.
A previous study has shown self-
reported chronic conditions to be accu-
rate in regards to medical records.35
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