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Abstract PURPOSE

Objectives. Citibank, N.A., initiated a comprehensive health, demand, and disease
management program in 1994, using program services offered by Healthtrac, Inc., of
Menlo Park, California. Program components included an initial screening of employees,
computerized triage of subjects into higher and lower risk intervention programs, extensive
follow-up with the higher risk subjects, and general health education and awareness build-
ing. The objective of this study was to estimate the financial impact of this program on
medical expenditures.

Methods. A quasiexperimental design was applied comparing medical expenditures be-
fore vs. after the intervention for program participants and nonparticipants. The 22, 838
subjects (11,194 program participants and 11, 644 nonparticipants) were follozoed for 
average of 38 months before and after administration of a Healthtrac health risk apprais-
al (HRA) instrument that triggered the start of the program. To adjust for selection bias 
the extent possible with these data, multiple regression models were used to estimate the
savings in medical expenditures associated with program participation. The resulting dol-
lar savings were compared to program costs to estimate the economic return on the compa-
ny’s investment in the program.

Results. The return on investment (ROI) was estimated to be between $4.56 and $4.73
saved per dollar spent on the program, depending on the discount rate applied. These re-
sults are similar to published evaluations of Healthtrac programs implemented with other
populations.

Conclusions. Despite limitations inherent in any retrospective observational study, the
strong, positive ROI shown here suggests that a well-designed health management program
(HMP), which focuses interventions on high risk populations, can result in monetary sav-
ings to an organization. (A m J Health Promot 1999;1411]:31-43.)
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Corporate worksite health man-
agement, health promotion, and
wellness programs have often been
sold to senior management with the
promise that they will save money.
The rationale for savings is derived
from the intuitive belief that if em-
ployees improve their health habits
and lead healthier lifestyles, they will
become sick less often, use health
care benefits infrequently, and spend
more time at work being productive.

Increasingly, program supporters
recognize the need for better re-
search to support this economic ar-
gument for corporate health man-
agement? There are, however, sever-
al obstacles that stand in the way.
Health management advocates and
their customers, senior management,
often assume that health manage-
ment programs (HMPs) are standard
and likely to achieve uniform, posi-
tive financial outcomes. In fact, these
programs vary tremendously in their
design, comprehensiveness, intensity,
and impact.2 Rigorous econotnic re-
search is difficult, requiring expertise
that is frequently not resident at ei-
ther vendor or sponsor organizations.
Good research also requires tracking
several thousand subjects over an ex-
tended period to establish program
effects that are statistically valid.
Nonetheless, business leaders fre-
quently require "hard" economic
data to support their investment in
these programs and provide justifica-
tion for program expansion.

In response to this demand for
data, the volume of peer-reviewed
studies investigating the economic
impact of worksite health manage-
ment has grown dramatically over
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the past two decades. In Pelletier’s
three reviews of 77 studies focused
on work.,;ite programs, he reached
the conclusion that the majority of
these programs are both health- and
cost-effective. 1.3,4

While all of the studies reviewed
in those articles were published in
peer-reviewed journals, most were
performed using only descriptive
methods. Few employed control or
comparison groups, and fewer still
applied multivariate methods to sta-
tistically control for alternative expla-
nations o.f results. As a point of con-
trast, evaluation studies with relatively
strong designs and a financial out-
comes focus that were cited by Pelle-
tier include those conducted for
Johnson ;and Johnson,5,6 DuPont,7

the Bank of America,8,9 Tenneco,1°

Duke University, ~1 and the California
Public Retirees System.~2 Other nota-
ble studies include those conducted
for Procter and Gamble~3 and Chev-
ron Corporation.14

Generally, when financial analyses
of worksi~e HMPs are performed,
cost savings are rarely weighed
against program expenditures to de-
termine whether the programs are
cost-beneficial. Moreover, when re-
turn on investment (ROI) figures are
cited, they are often derived from
self-report survey research15 or simu-
lation studies built upon a set of of-
ten questStonable assumptions (J. Ter-
borg, unpublished data, 1988). In his
most recent review, which was limited
to worksite-based cardiovascular risk
management interventions, Pelle-
tier 1~ noted a trend toward favorable
cost outcomes but a lack of rigorous
methods ~:o assess cost-effectiveness.

The investigation of Citibank’s
HMP attempted to improve on prior
research shortcomings. This evalua-
tion tracked the medical expendi-
tures of 2:2,838 Citibank employees
over a mu.ltiyear period, comparing
the cumulative experience of pro-
gram participants to that of nonpar-
ticipants, iProgram savings were based
on differences over time in medical
expenditures by program participants
and nonparticipants. To limit selec-
tion bias, regression methods were
employed to adjust for the effects of
potential confounders in participant
and nonparticipant groups, such as

demographics and employment sta-
tus. (It is possible, however, that
some inherent self-selection bias re-
mains that cannot be fully eradicated
by the multivariate approach.) Final-
ly, cost savings were compared to
HMP expenditures to determine
whether the program was cost-benefi-
cial.

METHODS

Design
A pre-post participant vs. compar-

ison group design was used to quan-
tify the financial impact of the Citi-
bank HMP. The evaluation compared
HMP participants to nonparticipants
in terms of net medical expenditures
per person-month. Participants in-
cluded everyone who completed a
health risk appraisal (HRA) survey,
regardless of the level of health risk
assessed by the survey. Nonpartici-
pants did not complete any HRA sur-
veys and received no interwentions.

Net medical expenditures includ-
ed payments by Citibank for its self-
insured indemnity and point-of-ser-
vice health care plans. Expenditures
for copayments and deductibles that
were paid directly by the research
subjects were excluded, because
these expenditures were no~ directly
relevant to the corporate ROI focus
of the analysis. Expenditure data
were not available for members of Ci-
tibank’s health management organi-
zation (HMO) plans because pay-
ments for HMO services were made
on a capitated basis rather than on a
transaction basis. Estimates of the im-
pact of program participation on
medical expenditures were applied to
establish Citibank’s economic ROI in
the HMP.

Sample
Those considered for the evalua-

tion were all 47,838 active Citibank
employees eligible for medical bene-
fits and for the HMP, for the period
January 1, 1994, through December
31, 1996. Of the 47,838 eligible em-
ployees, 25,931 participated in the
HMP, a 54.3% participation rate.

Staff from all business units except
International Staff Services (ISS)
were included in the evaluation of
the HMP. The ISS staff (n = 1480)

were excluded becau~e not all medi-
cal claims were available from these
staff members, who were stationed
overseas. Others who were excluded
were those for whom enrollment
data were missing (n = 180) and
those who were erroneously assigned
to more than one risk category at
their first HRA (n = 25).

Subjects were dropped from anal-
yses of medical expertditures if they
were retired, over age 64, had opted
out of medical cover~.ge, had HMO
coverage, or had less than 6 months
of enrollment data before or after
the first HRA was taken. We also ex-
cluded pregnant worcten and those
who died sometime during the study
period because their ’atilization was
not expected to be influenced by the
Citibank HMP. The resulting sample
size for the medical expenditure anal-
yses was 22,838, including 11,194
HMP participants andl 11,644 non-
participants.

Intervention: The Citibank I-IMP
The Citibank HMP was adminis-

tered by Healthtrac, s’vt Inc., of Menlo
Park, California. The program began
in 1994, and its evaluation continued
through 1997. The program was de-
signed to do the following:

¯ help Citibank employees improve
their health practices and behav-
iors, thereby reducing the preva-
lence of preventable disease;

¯ help them better manage their
chronic medical conditions; and

¯ reduce the demand for unneces-
sary and inappropriate health ser-
vices.

In addition to these goals, the pro-
gram aimed to demonstrate a posi-
tive economic ROI.

The HRA and Scoring t~’ocess. The Ci-
tibank HMP made substantial use of
a standard HRA survey developed by
Healthtrac. This HRA form request-
ed self-reported inforraation from
employees on demographic factors,
smoking status, alcohol use, vitality,
height, body weight, exercise levels,
seat belt use, nutrition habits, stress
levels, use of medications, chronic
health problems, and perceptions of
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one’s health status and most impor-
tant health problem.

Most of the questions chosen for
the Healthtrac HRA were taken from
the Health Assessment Questionnaire
developed by the Centers for Disease
Control in 1980. The reliability and
validity of these HRA questions have
been studied in several applications;
a review of these studies was recently
published by Eddington et al. ~7 They
noted that "there is general agree-
ment that the HRA has a high de-
gree of face validity" and that
"[r]eliability issues are not a major
problem with HRA calculations, since
the results are minimally affected by
minor changes in answers to most
survey questions" (1999:136).

Eddington et al. 17 also noted that
the reliability and validity of HRA ap-
plications should be assessed as HRA
instruments change. They recom-
mended this especially for studies of
relationships between risk and medi-
cal expenditures. The Healthtrac
HRA has been promoted as a means
of identifying those at high risk for
poor health or high medical expen-
ditures, and it was used for both pur-
poses in its Citibank application. The
assumption here was that high risk
for poor health would be associated
with lower health status, which in
turn would be associated with higher
medical expenditures. If this is true,
and if an intervention such as the Ci-
tibank HMP can be used to identify
high risk people and motivate them
to better manage their health, medi-
cal expenditures may decrease for
those who participate in the inter-
vention. This evaluation of the Citi-
bank HMP therefore focused on its
impact on medical expenditures. Lat-
er studies will focus on the relation-
ship between the HMP and changes
in risk over time.

Relationships between risk factors
for poor health and subsequent poor
health status have been illustrated in
several research studies in the past,
but relationships between risk factors
and subsequent medical expendi-
tures are less well documented?7 To
verify the validity of its claim that the
Healthtrac HRA could be used to
identify those at risk for high medi-
cal expenditures, Healthtrac staff
conducted an unpublished study of

relationships between medical expen-
ditures and several predictive factors,
many of which were taken from their
HRA instrument. The validity study
was conducted using a data set with
24,626 observations. This external
data set was developed before con-
tracting with Citibank and therefore
did not include Citibank data.

To test the validity of the Health-
trac HRA for use in predicting medi-
cal expenditures, the 24,626-observa-
tion external data set was split ran-
domly into two data sets by Health-
trac staff. One of these random splits
was labeled the "learning data set"
(n = 12,303), and the other was de-
noted the "test data set" (n 
12,323). The learning data set was
used for stepwise multiple regression
analyses to identify a good cost pre-
diction model. Independent variables
for the cost prediction model includ-
ed sample members’ self-reported
age and sex, an aggregate risk score
calculated from responses about
health risks using the HRA instru-
ment, the self-reported existence of
specific medical conditions noted on
the HRA, the reported number of
physician visits used in the prior year,
the reported number of medications
being taken, total health care expen-
ditures in the previous year, and out-
patient expenditures in the previous
year. The resulting stepwise regres-
sion model was then applied to the
test data set to generate predictions
of medical expenditures.

To assess the validity of the
Healthtrac HRA for predicting medi-
cal expenditures, the predicted ex-
penditures obtained from the test
data set were then compared to actu-
al health care expenditures by decile.
Specifically, Healthtrac staff sorted
the distribution of predicted medical
expenditures from lowest to highest
and then broke that distribution into
10 equally sized (roughly) groups.
The mean values of predicted expen-
ditures within each decile were then
compared to the mean values of ac-
tual expenditures for the same decile
using a paired t-test. The differences
between these two sets of mean val-
ues were always less than $40 in abso-
lute value, and the paired t-tests
showed no significant differences in
the mean values for 9 of the 10 dec-

iles. The one exception was the low-
est cost decile, and even in that dec-
ile, the predicted and actual mean
expenditure values differed by only
$28.17.

In light of these results, and since
many of the significant predictors of
medical expenditures were obtained
from information reported on the
HRAs, the predictive validity of the
Healthtrac HRA has been estab-
lished, at least for the population
studied in that unpublished research.
It should be noted, however, that all
validity tests are always situation-spe-
cific; validity is not a universal fea-
ture of any intervention.~S Thus, the
predictive validity of the Healthtrac
HRA should be studied in other con-
texts as well, even though the early
evidence from the Healthtrac study is
compelling.

Partly because of its demonstrated
predictive validity in that unpub-
lished study, the Healthtrac HRA was
used as a basis for the interventions
applied in the Citibank HMP. HRA
data were used to classify Citibank
employees as being at lower or high-
er risk for high medical expendi-
tures, using the expenditure regres-
sion model described above. Higher
risk persons were labeled as those
whose predicted expenditures were
above the 80th percentile of the pre-
dicted expenditure distribution.

Citibank HMP Implementation. The Ci-

tibank HMP was implemented as fol-
lows. The standard Healthtrac HRA
questionnaire was offered to all
47,838 Citibank employees in 1994
and again in 1996. As an incentive to
complete the HRA and participate in
the program, subjects were given a
$10 credit, which was applied to their
portion of the cost of the company’s
employee benefits program. Based
on the initial HRA results, those
found to be at high risk for high
medical expenditures were invited to
participate in a high risk interven-
tion program called "Accent."

Those who self-reported the exis-
tence of specific conditions including
asthma, arthritis, back pain, high
blood pressure, chronic lung disease,
diabetes, heart disease, tobacco use,
and high body weight were also invit-
ed to participate in Accent programs
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tailored to those conditions. Accent
progralns were also offered to those
who had multiple risk factors (e.g.,
stress, overweight, poor nutrition,
and sedentary lifestyle), even when
any one of those risk factors, by it-
self, was not considered serious
enough to lead to high risk status.
For these individuals, the combina-
tion of risk led to their assignment to
high risk status.

Each Accent high risk program
included three additional HRA ques-
tionnaires, offered at about 3-month
intervals, after the initial HRA was
taken. These additional HRAs were
tailored to the risks that led to Ac-
cent program participation. Howev-
er, some risks are common to prob-
lems such as diabetes and obesity or
to tobacco use, lung disease, and
heart disease, so the various Accent
module HRAs included some of the
same questions. Following each Ac-
cent module questionnaire, partici-
pants received a personalized letter
and report, identifying their most
current health risks and recom-
mending simple actions to reduce
those risks and improve health. In
addition: after each questionnaire,
participants received pamphlets and
other health education materials
specific to their chronic conditions
or lifestyle risks. Accent program
participants identified in 1994 also
received a standard HRA in 1995
and two standard HRAs in 1996,
along with follow-up reports. A ran-
dom sample of Accent participants
from 1996 also received one tele-
phone counseling call to check on
their progress in reducing risk and
to support risk-reduction behaviors.
In 1996, Citibank also introduced an
inbound telephone counseling ser-
vice through a Healthtrac, Inc., sub-
contractor. This service was offered
to high risk participants who called
to obtain advice from a nurse re-
garding their Accent modules. The
inbound counseling service also of-
fered telephone access to an audio
health library of tapes.

All HI~A participants (including
those at lower risk) received a confi-
dential letter and report identifying
their individual health and lifestyle
risks, based on the information sub-
mitted on their HRA forms. Low risk

HRA participants received their ini-
tial HRA, a follow-up report, and
general health education materials.
All participants, regardless of risk,
were provided access to Healthtrac’s
customer service toll-free telephone
line, to ask any questions about
Healthtrac program services.

Finally, all HRA participants were
mailed their choice of one of three
popular self-care books that provided
advice and instruction on personal
health care, child health care, in-
formed use of health care services,
and healthy lifestyles.

Analysis

Data Sources. Three databases were
integrated for the Citibank evalua-
tion. Healthtrac provided data on
participation in the Citibank HMP
and the high risk Accent modules. In
addition, data on medical expendi-
tures and health plan enrollment
were provided by Citibank health
plan administrators. These data were
independently processed and merged
for analysis by the authors.

Statistical Methods. The evaluation of
the Citibank HMP was operational-
ized under the assumption that
monthly medical expenditures de-
pended on HMP participation and
other factors such as demographics,
job type, type of health care coverage
(single vs. family), type of health
plan (indemnity vs. managed care),
etc., as noted below. Two-part multi-
ple regression models were used to
estimate relationships between HMP
participation and medical expendi-
tures per person-month, controlling
for these other factors. The two-part
model approach was developed and
tested by Rand Corporation econo-
mists and statisticians in the 1980s)°

Goetzel et al) 4 illustrated the use of
this model in the context of wellness
program evaluations.

The two-part regression models
were estimated twice, once for the
period before the first HRA was tak-
en (the pre-HRA period) and once
for the period after the first HRA
was taken (the post-HRA period).
Each pair of analyses included a lo-
gistic regression designed to estimate
the impact of program participation

on the odds that any medical expen-
ditures were incurred during the pre-
or post-HRA period of interest. Each
pair also included an. ordinary least-
squares regression designed to esti-
mate the impact of F, rogram partici-
pation on the magnitude of any ex-
penditures incurred.

Within each pre- and post-HRA
time period, the total impact of par-
ticipating in the Citibank HMP was
calculated mathematScally as the
product of two numbers that were
obtained from the regression analys-
es: (1) the estimated impact of pro-
gram participation on the probability
that any medical expenditures were
incurred (obtained h’om the logistic
regression), and (2) the estimated
impact of participation on the aver-
age number of dollars incurred by
those who had any expenditures (ob-
tained from the ordinary least-
squares regression). ~ffter performing
this calculation for each time period,
the difference in the values obtained
for the pre- and post-.HRA periods
was calculated to produce an overall
estimate of the impact of participat-
ing in the Citibank HIME

Details of the Regressi~m Estimation
Procedure. Within the two-part re-
gression model framework, the logis-
tic regression analysis was used to
predict the probability that medical
expenditures would he incurred by
HMP participants and nonpartici-
pants, controlling for the influence
of potentially confounding variables.
The ordinary least-squares regres-
sion analysis was used to predict the
amount of medical expenditures per
person-month that would occur for
participants and non’participants
who had any expendittures, control-
ling for the influence’, of the con-
founding variables.

The natural logarithm of medical
expenditures was used as the depen-
dent variable in the ordinary least-
squares regression analysis, to smooth
the impact of outlier values and help
assure that the statistical assumptions
behind regression analyses would be
met. The use of the logged depen-
dent variable required that a retrans-
formation factor be applied to gener-
ate predictions of medical expendi-
tures that could be expressed in actu-
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al dollar terms rather than in

log-dollar terms. The application of
this retransformation factor, known
as the smearing estimate, ’~° corrected

for the understatement that would
have occurred if a simple exponen-
tial transformation of log dollars had
been applied.

The general format for the regres-
sion analyses can be summarized as
follows:

Pre-HRA Regressions:

Log Odds of Incurring Any = a0 + a~Low Risk + a2High Risk/No Accent + a:~High Risk/Some Accent + a4High Risk/Full Accent
Medical Expenditures

+ ai Z xi + el

Log Medical Expenditures
per Month, if Any

= b0 + b~Low Risk + b2High Risk/No Accent + b:~High Risk/Some Accent + b4High Risk/Full Accent

+ bi Z Xi +

Post-HRA Regressions:

Log Odds of Incurring Any = go + g~Low Risk + g2High Risk/No Accent + g:~High Risk/Some Accent + g4High Risk/Full Accent
Medical Expenditures

+ gi ~ Xi + e5

Log Medical Expenditures
per Month, if Any

= h0 + h~Low Risk + h2High Risk/No Accent + h3High Risk/Some Accent + h4High Risk/Full Accent

-~ hi Z Xi ~- e6

With this format, ao, bo, go, and ~ are
the intercept terms for the four regres-
sions. The rest of the ag, b~, g~, and hg
are coefficients that were estimated for
the HRA participation and risk terms and
the other variables included in the regres-
sion models (denoted by X~). £ is the
summation operator denoting linear rela-
tionships between the other variables and
the outcome variables. The e’s refer to er-
ror terms for each regression that were
needed because there is always at least
some random error involved in modeling
human behavior.

The major independent variables in-
cluded in the regressions denoted wheth-
er participation in the HMP occurred and
the resulting level of risk assigned to each
participant. The variable labeled "Low
Risk" was a binary indicator denoting
whether the HRA respondent was found
to be at low risk for high medical expen-
ditures. The variable labeled "High Risk/
No Accent" was a binary indicator denot-
ing whether respondents were found to
be at high risk but decided not to partici-
pate in any Accent modules. The variable
labeled "High Risk/Some Accent" denot-
ed whether those who were found to be
at high risk decided to participate in
some Accent activities without completing
the Accent module. Finally, the variable
labeled "High Risk/Full Accent" denoted
whether those who were found to be at
high risk completed the Accent modules
they started. The remaining independent
variables, summarized by the X~ terms, are
described below.

The logistic regression analyses were

used to address the probabilities that
medical expenditures were incurred in
each time period. Logistic regression was
based on the premise that a linear rela-
tionship existed between the log of the
odds that expenditures were incurred and
the predictors of those events. For each
observation in the data set, the logistic re-
gression coefficients were multiplied by
the values of their independent variables,
and the results were summed, aloug with
the intercept of the equation, to generate
predictions that log-odd values of expen-
ditures were incurred for program partici-
pants and nonparticipants. These log
odds were then transformed mathemati-
cally into probabilities that were used in
subsequent calculations.

Similarly, the coefficients of the inde-
pendent variables used in the ordinary
least-squares regressions of medical expen-
ditures were multiplied by the values of
those independent variables. The results
were summed, along with the intercept
terms, to generate predicted values of log
dollars for each observation. These log-
dollar values were then exponentiated
and multiplied by their respective smear-
ing estimates, to generate predictions in
actual dollar terms rather than in log
terms. Duanz° presented the details of the
smearing estimate derivation and its ap-
propriate use to convert log dollars back
into actual dollar values.

Once the predicted probabilities and
the predicted dollar values were obtained,
the probabilities were multiplied by their
associated dollar values to estimate the to-
tal medical expenditure values for each

observation. The means of these total val-
ues were then calculated for each time
period for Healthtrac participants and
nonparticipants.

The difference in the mean values
over time was calculated for Healthtrac
participants at various levels of risk, as
well as for nonparticipants, to estimate
the overall impact of Healthtrac participa-
tion. For the medical expenditures analy-
sis, the overall impact of participation was
defined as a weighted average of the
change in expenditures for program par-
ticipants at all levels of risk minus the av-
erage change in expenditures for nonpar-
ticipants. Thus, even though the study in-
corporated information for people at dif-
ferent levels of risk, the financial impact
of the program as a whole was estimated
by comparing all participants and nonpar-
ticipants who met the inclusion criteria
for the study. The math for the impact
calculation is summarized as follows:

Impact = {(Proportion of observa-
tions at Low Risk)(Mean $ for Low
Risk post-HRA - Mean $ for Low
Risk pre-HRA) + (Proportion 
observations at High Risk who com-
pleted an Accent program)(Mean 
for High Risk/Full Accent post-
HRA - Mean $ for High Risk/Full
Accent pre-HRA) + (Proportion 
observations at High Risk with
some Accent participation) (Mean 
for High Risk/Some Accent post-
HRA - Mean $ for High Risk/
Some Accent pre-HRA) + (Propor-
tion of observations at High Risk
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with No Accent participa-
tion) (Mean $ for High Risk/No Ac-
cent post-HRA - Mean $ for High
Risk/No Accent pre-HRA)} 
(Mean $ for Nonparticipants post-
HRA -- Mean $ for Nonparticipants
pre-HlLA).

The results of this calculation (i.e.,
the $34.03 per person-month figure
reported, in the RESULTS section)
were then input into the ROI analy-
sis.

Independent Variables in the Regression
Models. Because Citibank employees
were not randomly assigned to partic-
ipate in the HMP, differences other
than program participation may have
influenced their medical expendi-
tures. The regression approach al-
lowed us to adjust for some of those
differences post hoc.

The adjustment process was con-
ducted by including in the regres-
sions the data on program participa-
tion and several additional, potential-
ly confounding factors. HMP partici-
pation was modeled with the four
binary risk indicators noted above, to
different/rate between nonparticipants
(the reference group) and the low
and high risk persons who participat-
ed in the HMP. An alternative ap-
proach would have been to group all
participants together and to use just
one participant indicator in the re-
gression model to differentiate be-
tween all participants vs. nonpartici-
pants. This approach would have led
to the same $34.03 impact estimate
noted above, but it would not have
allowed additional observations to be
made about how each level of risk
was associated with medical expendi-
tures. Separating participants accord-
ing to risk level also allowed us to
comment briefly on the validity of
the Healthtrac scoring process ap-
plied in the Citibank HMP.

The regression analyses also ad-
justed for potentially confounding
factors. These included the subject’s
age and sex, hourly or salaried status,
exempt or nonexempt status, health
plan coverage type (point of service
vs. indemnity), business unit where
the employee or early retiree worked,
his/her annual wage, and number of
months that the subject could be fol-
lowed in the data before and after

the first HRA was taken. The ratio-
nale for including these variables in
the analyses follows.

Articles by Grossmanz~ and Sinde-
lar 2z and a more recent article by
Mustard et al. 2~ described the expect-
ed impacts of age and sex on health
care expenditures. Grossman noted
that medical expenditures increase
with age. Sindelar noted that expen-
ditures tend to be higher for women,
all other factors being equal. Mustard
et al. suggested that better controls
for reproductive services and sex-re-
lated disorders may account for
men-women expenditure differenc-
es, but because there is still some dis-
agreement about sex influences leads
us to believe that one should adjust
expenditures for sex in statistical
models. The annual wage, job type,
and business unit indicators served as
rough proxies for income and job
stress that may influence access to
and need for medical care services.
Health plan type was expected to in-
fluence health care utilization be-
cause healthier employees may be
more likely to choose managed care
plans. The number of months that
subjects could be followed over time
was included in the regressions be-
cause this factor has been found to
influence average monthly expendi-
tures in other published work.~4

Calculating ROL The dollar savings es-
timated from the multiple regression
analyses described above were used,
along with information on program
costs, to calculate the economic re-
turn on Citibank’s investment in the
HMP. The regression analyses provid-
ed the per-month benefit (i.e., sav-
ings) estimate associated with the
HMP. Total benefits were then calcu-
lated by multiplying this per-month
estimate by the number of months of
available post-HRA data for partici-
pants in the HMP included in the
analytic sample. The cost of imple-
menting and operating the HMP was
provided by Citibank staff and then
compared to the total benefit esti-
mate to obtain the economic ROI in
the program. The ROI was defined
as the ratio of discounted program
benefits to discounted program costs
over the study period. ROI estimates
were produced for the entire set of

HMP participants (i.e., both low and
high risk persons) and then separate-
ly for the high risk persons who were
eligible for the Accent programs.

Cost and benefit figures included
in the ROI were discounted first by
4% annually then by 8% annually in
a second analysis. Discounting adjusts
for the fact that dollars incurred or
obtained in the present are worth
more than an equal amount of dol-
lars incurred or obtained in the fu-
ture.24 The rationale for this state-
ment is noted in textbooks on cost-
benefit analysis and in a review arti-
cle by Krahn and Gafni.z4 The typical
example noted in the texts and in
the review article is that one of to-
day’s dollars may be invested to re-
ceive more than $1 per year from
now, even after adjusting for infla-
tion. To account for ~:his, costs and
benefits incurred in )’ears after the
program starts must he discounted,
to put all of the doll~rs on the same
level playing field. The interest rate
chosen for the discou~nting proce-
dure in this study was varied to deter-
mine the sensitivity o1~ the results to
that rate, because the most appropri-
ate discount rate to apply, from a
theoretical viewpoint, was unknown.

In addition to discounting, the im-
pact of inflation was accounted for
by reporting all costs and benefits in
terms of constant 1996 dollars. Dol-
lars accrued or spent in other years
were transformed into 1996 terms us-
ing an inflation index: constructed
from the Gross Domestic Product Im-
plicit Price Deflator.25

RESULTS

Sample Characteristics
Table 1 provides descriptive statis-

tics for HMP participants (n 
11,194) and nonparticipants (n 
11,644) included in the medical ex-
penditure analyses. All of the differ-
ences noted in the table were statisti-
cally significant (i.e., p < .05, chi-
square tests of independence for bi-
nary indicators and Student’s t-tests
for continuous measures), except for
those pertaining to health plan type
and mean age. As noted in the table,
there were insignificant differences
between participants and nonpartici-
pants in choice of health plan, but
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Table 1

Descriptive Characteristics of the Sample

All Participants Nonparticipants Chi-square or t-test
Sample Characteristics (n = 11,194) (n = 11,644) Statistic p-value

P~an type 0.20 0.3350
Chose indemnity plan 48.87% 49.16%
Chose POS plan 51.13% 50.84%
Covearge type 198.76 <0.0001
Had single coverage 38.11% 47.35%
Had family coverage 61.89% 52.65%
Exempt vs. nonexempt status 245.75 <0.0001
Nonexempt status 34.54% 44.75%
Exempt status 65.46% 55.25%
Salaried vs. hourly status 38.64 <0.0001
Salaried 94.73% 92.72%
Hourly 5.27% 7.28%
Mean annual base wage $57,071 $51,881 41.91 <0.0001
Mean scheduled hours of work per week 37.32 37.01 6.37 <0.0001
Mean age 36.71 36.52 0.39 0.3858
Sex 10.63 0.0023
Women 43.20% 45.35%
Men 56.80% 54.65%
Business unit 4.82% 4.59%
Private banking 100.12 <0.0001
Citibanking 34.25% 35.89%
Global relations banking 20.81% 22.07%
Emerging markets 1.67% 1.70%
Cards 25.55% 22.56%
Corporate center 11.57% 10.37%
Other 1.34% 2.83%
Mean number of months of pre-HRA data 16.69 16.93
Mean number of months of post-HRA data 23.33 19.03

nonparticipants were much more
likely to choose single coverage (as
opposed to family coverage). Non-
participants were also less likely to
have exempt employee status; they
were more likely to be paid on an
hourly basis, and their average yearly
wages were about $5190 lower than
average wages for participants. De-
mographic differences between par-
ticipants and nonparticipants were
small, and the distributions of sub-
jects across business units were fairly
similar.

Medical Expenditure Regression
Results

Table 2 provides the results from
the logistic regression analyses. The
table shows that HMP participants
were significantly more likely than
nonparticipants to incur medical ex-
penditures in both pre- and post-
HRA periods. It also shows higher
odds of incurring expenditures for

those at high risk compared to those
at low risk. Higher odds for high risk
persons would be expected if the
HRA risk estimation process used by
Healthtrac is a valid one. Other vari-
ables that influenced the odds of
having any medical expenditures in
both periods included age group,
sex, plan type, coverage type, exempt
vs. nonexempt status, and length of
follow-up in each period. Some vari-
ables were significant determinants
of the odds of having any medical
expenditures during the pre-HRA pe-
riod but not during the post-HRA pe-
riod. These included some of the
business unit variables and hourly vs.
salaried status.

About 76% of the sample in the
pre-HRA period incurred some medi-
cal expenditures, compared to about
86% of the sample in the post-HRA
period. Table 3 presents the results
from the ordinary least-squares re-
gression analyses of the samples that

incurred any medical expenditures in
each period. Three immediate points
are illustrated in the table. First, the
table shows that participants at low
risk had significantly lower net medi-
cal expenditures than nonpartici-
pants (about 11% to 17% lower, de-
pending on the time period). Sec-
ond, participants in each high risk
category had significantly higher net
medical expenditures than nonpartic-
ipants (from 44% to 92% higher, de-
pending on the high risk category
and the time period). Third, the re-
gression coefficients were larger for
high risk persons than for low risk
persons; this pattern would be ex-
pected if the risk rating process used
by Healthtrac was valid.

Other predictors of medical ex-
penditures shown in Table 3 includ-
ed age group, female sex, type of
health care coverage, business unit,
and number of months that subjects
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Table 2

Detailed Results from Logistic Regressions (n = 22,838)*

Preperiod Postperiod
Parameter Standard Parameter Standard

Label Estimate Error p-value Odds Ratio Estimate Error p-value Odds Ratio

Participation/Risk measures
Low risk 0.1705 0.0352 0.0001 1.186 0.2917 0.0453 0.0001 1.339
High risk, no follow-up 0.924 0.1459 0.0001 2.519 0.7609 0.1605 0.0001 2.14
High risk, full follow-up 1.3835 0.1088 0.0001 3.989 1.2428 0.1772 0.C001 3.465
High risk, some follow-up 0.9585 0.101 0.0001 2.608 0.8847 0.1279 0.(~001 2.422
Covariates
Age missing 0.0815 0.0668 0.2224 1.085 0,1591 0.0844 0.0596 1.172
<=17 -0,0943 0.2697 0.7266 0.91 0.1307 0.2979 0.6607 1.14
35-44 0.0146 0.0431 0.7339 1.015 -0.00993 0.0538 0.8535 0.99
45-54 0.1941 0.0518 0.0002 1.214 0.2407 0.0669 0.0003 1,272
55-64 0.4031 0.081 0.0001 1.496 0.7219 0.1161 0.0001 2.058
65+ 0.7064 0.5091 0.1652 2.027 0.4448 0.6345 0.4833 1.56
Business unit missing, other 0.2681 0.0638 0.0001 1.307 -0.0657 0.0732 0.3694 0.936
Private banking 0.1804 0.0896 0.0441 1.198 -0.077 0.1097 0.483 0.926
Global rel. bankning -0.0334 0.0481 0.4878 0.967 -0.0238 0.0609 0.6963 0.977
Emerging markets -0.0749 0.132 0.5705 0.928 0.234 0.1892 0.2163 1.264
Cards -0.1053 0.0492 0.0325 0.9 -0.0278 0.061 0.6483 0.973
Corporate center 0.0597 0.0605 0.3237 1.062 0.00429 0.0766 0.9554 1.004
Indemnity health plan member -0.5373 0.0346 0.0001 0.584 -0.6992 0.0436 0.0~)01 0.497
Single coverage type -0.447 0.0347 0.0001 0.64 -0.609 0.0433 0.0,301 0.544
Salary-hourly status missing -0.7714 0.3466 0.026 0.462 -1.3634 0.42 0.0012 0.256
Annual w~ge rate (in $00) 0.00018 0.000055 0.0008 1.000 0.00044 0.00008 0.0001 1.000
Hourly status -0.2706 0.0794 0.0007 0.763 -0.0921 0.0948 0.3:313 0.912
Sex = female -0.9775 0.0356 0.0001 0.376 -0.9902 0.0438 0.0001 0.371
Schedulecl hours per week 0.00091 0.000566 0.1079 1.001 0.000902 0.000678 0.11331 1.001
Months d~.ring period 0.0655 0.00256 0.0001 1.068 0.0475 0.00192 0.0001 1.049
Exempt st,atus missing 0.3147 0.271 0.2454 1.37 0.3532 0.3618 0.329 1.424
Nonexempt status -0.1012 0.0453 0.0254 0.904 -0.1269 0.0566 0.0;_>49 0.881
Intercept 0.4831 0.2257 0.0323 1.3698 0.2718 0.0001
-2 log likelihood chi-square 2524.26 -- 0.0001 -- 2200.96 -- 0.0001 --

* Reference categories: age 18-34; business unit = Citibanking, health plan = managed care but not HMO; family coverage type; not hourly
status; Sex = male; exempt status; nonparticipants in Citibank Health Management Program.

could be followed (significant only in
the post-HRA period).

As noted earlier, we multiplied the
predicted probabilities of incurring
any expenditures (which were ob-
tained from the logistic regressions)
by the predicted magnitude of those
expenditures (as obtained from the
ordinary least-squares regressions) to
obtain estimates of the total impact
of HMP participation in each time
period. The results indicate that par-
ticipant e.xpenditures increased 25%
from the pre-HRA to the post-HRA
period (i.e., from $170 to $212 per
person-month). By contrast, expendi-
tures for nonparticipants increased
43%, frown $180 to $257 per person-
month. The increase in expenditures

over time was $34.03 lower per per-
son-month for participants compared
to nonparticipants. Once program
costs were subtracted, these monthly
benefits translated to overall program
savings of about $6.6 to $7.0 million
over the span of the Citibank HMP,
depending on the discount rate cho-
sen for the analysis (Table 4). These
overall program savings equal savings
of $588.57 to $626.16 per participant
over the life of the program, depend-
ing on the discount rate (Table 4).

ROI Analysis Findings
Regardless of the discount rate

chosen, Table 4 shows that the Citi-
bank HMP had a positive ROI rang-
ing from $4.56 to $4.73 in benefits

for each dollar spent on the pro-
gram. The higher the discount rate,
the lower the ROI w~s estimated to
be, but the declines due to discount-
ing were small becau:~e of the rela-
tively short time period studied. The
impact and cost estimates leading to
these ROI figures are noted in the
table.

Analyses not reported in Table 4
indicated that the ROI estimate for
the Accent high risk program was
$4.04 per dollar spent on the pro-
gram when costs and benefits were
discounted at 4% anrmally. When an
8% discount rate was used, the high
risk program ROI was estimated to
be $3.95 per dollar spent on that
program.
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Table 3

Detailed Results from Ordinary Least-squares Regression Analysis of Log Expenditures for Those Who Had Any
Expenditures in Periods of Interest*

Preperiod (n = 17,335) Postperiod (n = 19,678)

Parameter Parameter
Label Estimate Standard Error p-value Estimate Standard Error p-value

Participation/Risk measures
Low risk -0.186593 0.02808643 0.0001 -0.122333 0.02686702 0.0001
High risk, no fol~ow-up 0.613538 0.07882913 0.0001 0.416355 0.07904565 0.0001
High risk, full follow-up 0.537382 0.05704428 0.0001 0.650665 0.056388 0.0001
High risk, some follow-up 0.366602 0.05665622 0.0001 0.44593 0.05603176 0.0001
Covariates
Age missing 0.102987 0.05124679 0.0445 0.083838 0.04884032 0.0861
< = 17 -0.266421 0.2658264 0.3162 -0.086814 0.24743718 0.7257
35-44 0.091245 0.0332596 0.0061 0.073643 0.03173683 0.0203
45-54 0.395477 0.03825437 0.0001 0.413553 0.0367238 0.0001
55-64 0.522768 0.05815368 0.0001 0.706685 0.05559178 0.0001
65+ 0.608136 0.34117095 0.0747 1.028844 0.33369614 0.0021
Business unit missing, other 0.491962 0.05014614 0.0001 0.47965 0.04955991 0.0001
Private ’banking 0.106734 0.06451049 0.098 0.052257 0.06255635 0.4035
Global tel. bankning -0.038806 0.03768904 0.3032 -0.058756 0.03581695 0.1009
Emerging markets 0.03035 0.10514125 0.7728 - 0.055837 0.09769197 0.5676
Cards -0.23432 0.0382514 0.0001 -0.278505 0.03641396 0.0001
Corporate center 0.132142 0.04660678 0.0046 0.090383 0.04443382 0.042
Indemnity health plan member 0.225798 0.02678258 0.0001 0.080142 0.02570946 0.0018
Single coverage type -0.099053 0.02699474 0.0002 -0.131786 0.02584244 0.0001
Salary type missing - 1.517607 0.25344312 0.0001 0.26206 0.25933881 0.3123
Hourly status -0.076659 0.06461507 0.2355 -0.11489 0.06127421 0.0608
Annual wage rate (in $00) 0.000009 0.00004 0.225 0.000011 0.0000037 0.0031
Sex = female -0.594878 0.02850043 0.0001 -0.736306 0.02702833 0.0001
Scheduled hours -0.002574 0.00046466 0.0001 -0.002348 0.00044264 0.0001
Months during period -0.000328 0.00132112 0.804 -0.004313 0.00113721 0.0001
Exempt status missing 0.876561 0.17105138 0.0001 -0.054191 0.16724013 0.7459
Nonexempt status -0.014641 0.03449438 0.6712 0.010262 0.03298249 0.7557
Intercept 5.061309 0.183375 0.0001 5.315419 0.17533644 0.0001
Adjusted r2 0.0821 -- 0.0001 0.0858 -- 0.0091

* Reference categories: age 18-34; business unit = Citibanking; health plan = managed care but not HMO; family coverage type; not hourly
status; Sex = male; exempt status; nonparticipants in Citibank Health Management Program.

DISCUSSION

This evaluation of the Citibank
HMP found that the program was
cost-beneficial, returning at least
$4.56 for every dollar invested. Possi-
ble explanations for the program’s fi-
nancial success are outlined in the
following paragraphs.

First, the intervention program
was relatively low cost, thus minimiz-
ing the cost side of the cost-benefit
equation. All of the intervention pro-
grams were delivered using print me-
dia, direct-to-the-home mailings, and
telephone counseling. No face-to-face
meetings took place, and only a
modest financial incentive was of-
feted to participants.

Second, participation rates in the
Cifibank HMP were relatively high.
About 54% of those eligible partici-
pated in the HRA screening pro-
gram, and about 80% of those of-
fered the high risk program partici-
pated in it to some extent. The high-
er the participation rate, the more
successful the program was likely to
be.

Third, in addition to facilitating
behavior change typically found un-
der the health promotion umbrella
(e.g., smoking cessation, blood pres-
sure management, exercise program-
ming, and nutrition counseling), the
program provided education and
awareness building focused on in-
formed use of health care services

and self-management of chronic ill-
nesses. This combination of health,
demand, and disease management
programs may have resulted in a re-
duction in the incidence of disease
as well as a reduction in the demand
for services once an employee be-
came ill.

Fourth, the program provided
more intensive resources to members
of the highest risk population. While
the population as a whole received
health education and awareness-
building messages, many resources
were directed at an employee subset
that was determined to be at highest
risk. As other evaluations of Health-
trac high risk programs have not-
ed,~c~,2v a customized program with
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Table 4

Return on Investment Analysis Findings

Savings per
Participant over Life

Discount Rate Cost (1996 $) Benefit (1996 $) Savings (1996 $) ROI of Program*

0% $1,879,522 $8,888,730 $7,009,208 4.73 $626.16
4% $1,864,657 $8,653,535 $6,788,878 4.64 $606.47
8% $1,850,893 $8,439,372 $6,588,479 4.56 $588.57

* Savings divided by number of participants. Benefit estimates were obtained from the per-month impact (savings) from the HMP program ($34.03)
multiplied by the number of months of available post-HRA data for participants. The impact estimate was noted in the METHODS section of the
paper. The math for the impact estimate formula is as follows: ~0.7579(-$48.094) + 0.963(-$26.433) + 0.982(-$58.787) + 0.0476(44.164)} 
$76.699 = $34.03.

The entries for this. math equation were derived as follows:

Difference in Mean $
Proportion over Time (from Proportion x Mean

Group Group Size of Group Regression Analyses) Difference

Nonpartic~ pants 11,644 1.0000 -76.699 -76.699
Lower risl.: participants 8,484 0.7579 -48.094 -36.45
High risk, no Accent 533 0.0476 44.164 2.102
High risk, some Accent 1,099 0.0982 -58.787 -5.733
High risk, completed Accent module 1,078 0.0963 -26.433 -2.546
Impact of Citibank HMP* 34.032

* Impact = sum of values for participants minus value for nonparticipants.

targeted resources may be a key fac-
tor leading to program success.

This study of the Citibank HMP
used a quasiexperimental research
design comparing pre- and postinter-
vention medical expenditures for
participants and nonparticipants.
Findings from this analysis favor a
comprehensive HMP similar in de-
sign to tlhat implemented at Citibank.

In spite of the study’s strengths,
there are several limitations worth
noting.

First, person-specific medical
claims data for HMO members were
not available. Consequently, benefits
related to medical expenditures for
HMO ertrollees could not be includ-
ed in the analysis, and the impact
and ROI estimates we generated may
not be generalized to HMO partici-
pants.

Second, we did not examine be-
havior change and risk reduction for
the population engaged in the inter-
vention. Thus, one cannot conclude
that such change or reduction led to
changes in medical care utilization.
However, some preliminary data re-
ported by Healthtrac suggest that the
program may have achieved positive
health improvement outcomes, in ad-

dition to the cost savings noted
above. For example, studies of the
overall Citibank population show that
the proportion of the Citibank high
risk population who smoked declined
from 1994 (16.5%) to 1996 (14.8%).
In addition, over the same period,
the percentage of the high risk popu-
lation who exercised regularly in-
creased from 16% to 26%, and those
who reported themselves to be at
high stress declined from 42% to
33%. Additionally, those in the high
risk program substantially increased
their fiber intake and greatly re-
duced their total fat intake as a per-
centage of total calories, but the av-
erage number of pounds overweight
remained constant over time at
about 27 pounds. Finally, overall
health risk scores improved from an
average of 25.6 in 1994 to 21.4 in
1996. (Lower scores are associated
with better risk profiles.)

These preliminary data, made
available from Healthtrac, Inc., sug-
gest that positive health changes oc-
curred for the Citibank population
during the study period. These
changes may have influenced the
positive ROI estimates generated.
However, unlike the expenditure

studies presented he:re, these health
improvement figures have not yet
been subjected to rigorous analysis,
and more research should be con-
ducted on relationships between pro-
gram participation and changes in
health risks over time.

A third limitation of our analyses
is the potential for some remaining
selection bias. Since it was not feasi-
ble in a corporate setting to imple-
ment the Citibank HMP as part of a
randomized controlled trial, the pro-
gram impact estimates we produced
are free of selection bias only if the
regression framework: we applied ad-
justed well for differences between
program participants and nonpartici-
pants. We were able ~o adjust for
many measurable differences in de-
mographics and other factors via the
regression analyses, but there still
may be unobserved ciifferences be-
tween these groups that are correlat-
ed with medical expe.nditures that
were not accounted for in the study.
Examples might include differential
use of fitness facilitie.s, or other un-
measurable differences in preexisting
health habits or heal~:h status. Thus,
some selection bias may remain.

Better adjustment~, for selection
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bias would require survey data on
motivation to participate in the Citi-
bank HMP and better information
on baseline health habits or health
status differences between partici-
pants and nonparticipants. Such data
were not available to us and are usu-
ally not included in other published
evaluations of wellness programs.2

Compared to the simple descriptive
analyses used in most published ROI
analyses,2 the multiple regression-
based approach we applied was much
more rigorous, though probably im-
perfect.

One can add some perspective to
the findings we report by noting re-
sults reported in prior evaluations.
Other evaluations of Healthtrac pro-
grams by Gale et al. e~ and Montgo-
mery et al. 27 described the beneficial
impact of Healthtrac high risk inter-
vention programs in randomized
studies. In addition, Fries and Mc-
Shanees established an ROI of 6.0 to
1.0 for the high risk population in
their study; this is higher than ours,
which was about 4.0 to 1.0. For a low-
er risk population, the Fries and
McShane ROI estimate was about 4.0
to 1.0, compared to 4.5 and 4.7 to
1.0 in our study. These differences
seem reasonable, given variations in
study populations and methods (i.e.,
Fries and McShane imputed medical
expenditures based on utilization; by
contrast, we analyzed actual expendi-
ture data). With these studies in
mind, we believe that the range of
ROI estimates reported for Health-
trac HMPs similar in design to the
Citibank HMP is between 4.0 to 1.0
and 6.0 to 1.0, when analyzing medi-
cal expenditures.

Fourth, it would be useful to know
the ROI associated with each high
risk Accent program individually. We
did not have sufficient data to esti-
mate the ROI for each Accent pro-
gram, and such analyses may suffer
from low power, since only about
20% of the sample was eligible for
Accent programs. Fries and Mc-
Shanees attempted a comparison of
changes in medical expenditures
over time for high risk persons in dif-
ferent Accent programs. Even though
their study had a large sample size
(with 2586 high risk persons), statisti-
cal power problems prevented them

from finding statistically significant
results. Nevertheless, the trends not-
ed in their study showed lower ex-
penditures for Accent program par-
ticipants in all modules, except for
the smoking module.

Fifth, the evaluation we conduct-
ed was based on the assumption that
as many data points as possible
should contribute to the findings, as
long as reasonable inclusion and ex-
clusion criteria were applied. Howev-
er, what seems reasonable to some
analysts may strike others as worthy
of additional consideration. For ex-
ample, we limited the follow-up peri-
ods before vs. after the start of the
HRA process to be at least 6 months
long. Others may wonder how the
results would change if shorter or
longer follow-up periods were re-
quired. Indeed, it would be interest-
ing to stratify intervention partici-
pants and nonparticipants according
to ranges of follow-up in each peri-
od (e.g., 0 to 6 months, 6 to 12
months, 12 to 24 months, etc.). Sep-
arate analyses could then be con-
ducted, and the results could be
compared to make inferences about
the short-term and longer term im-
pact of the intervention. This was
beyond the scope of our study, but it
seems like an interesting avenue for
future research since the existing lit-
erature on wellness program evalua-
tions does not appear to offer an
empirically based gold standard for
follow-up periods.

Last, a note on regression meth-
ods: The Citibank HMP impact esti-
mates generated here were based on
two separate sets of regression ana-
lyses, one for the pre-HRA period
and one for the post-HRA period.
As an alternative, it would have
been possible to run just one regres-
sion analysis, using the change over
time in medical expenditures as the
dependent variable. The regression
coefficients for the participation in-
dicators would then provide a direct
estimate of the impact of the Citi-
bank HMP.

At first glance, the single regres-
sion approach seems easier than the
approach we took. We did not report
the results from a single regression
approach for four reasons. First, our
preliminary investigation of this ap-

proach showed that the percentage
of variation in the change in medical
expenditures that could be explained
in a single regression was very small,
less than 1% (i.e., the adjusted e val-
ue from the change model regres-
sion was .0067). This phenomenon
often occurs with regression models
based on changes in the dependent
variable measure over time, because
the random error component of the
analysis is magnified by the combina-
tion of dependent variable values
from two time periods.

The second reason for deviating
from a single regression approach is
that the dependent variable for such
an approach (i.e., the change in ex-
penditures from the pre-HRA to the
post-HRA periods) was highly skewed
and kurtotic and deviated substantial-
ly from a normal distribution. Skew-
ness and kurtosis values, as measured
with SAS software, were -6.49 and
204.38, respectively. Moreover, the
mean value for the change variable
(-$51.56) deviated substantially from
its median value (-$7.13). Under
normality, one would expect skew-
ness and kurtosis values much closer
to zero, and the mean and median
values should be equal.

The lack of normality of the ex-
penditure change variable that would
be used in a simple change model
raises a serious doubt about the reli-
ability of the results from that model.
By contrast, we found the mean and
median values of the dependent vari-
ables we used in the two-part model
to be nearly identical, deviating by
less than 2.2%. In addition, the skew-
ness and kurtosis measures were less
than 1.21 in absolute value. The near
normality of the distributions of the
dependent variables we used led to
results that were more reliable than
would have been obtained from a re-
gression change model.

The third reason for deviating
from a single regression approach is
that the single regression model op-
erates under the assumption that
factors influencing expenditures do
so in the same manner over time.
There is no real need for this re-
strictive assumption, and the differ-
ent lists of significant predictors in
the pre- and post-HRA periods
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shown in Tables 2 and 3 support our
decision.

Fourth, and finally, the two-part
regression model approach to analyz-
ing health care expenditures has be-
come the standard since the publica-
tion of the Rand paper~ in 1983,
mainly because of the problems we
just noted.29,~° To illustrate this, a re-
cent (March 1999) Medline literature
search conducted by the authors
found over 50 such applications, us-
ing key words "economics" and
"two-part model." (Interested read-
ers may replicate this search by ac-
cessing Medline via the Avicenna
Corporation Web site
[www.avicenna.org] and using the
two key word phrases just noted.)

CONCLUSION

This study presents a more rigor-
ous approach to program evaluation
than is often found in the corporate
health management research litera-
ture. z,~4 Unlike many other studies,
this study used regression-based
econometric methods for determin-
ing the net benefits of an interven-
tion, controlling for competing ex-
planations of results. Simpler pro-
gram impact estimates based on un-
adjusted differences in mean
expenditure values over time for
HMP participants vs. nonparticipants
were avoided. Simpler estimates
would not have controlled for preex-
isting differences between partici-
pants and nonparticipants and would
therefo:ve have produced misleading
results. ~4 Thus, the regression-based
approach we took is likely to be clos-
er to the truth.

Even though a regression-based
approach is preferable, it only par-
tially controls for self-selection bias,
which remains a threat to the validity
of this ,evaluation. Such bias can be
eliminated with a successfully ran-
domized design or with post hoc ad-
justments using survey data on
health status and motivation to par-
ticipate in an HMP that are available
from all subjects, not just program
participants. In a real-life corporate
setting, randomization usually is not
feasible. While data limitations pre-
cluded better adjustments for selec-
tion bias in this study, it is worth not-

ing that the extent of selection bias
would have to be huge to offset the
high ROI estimates noted here.
Moreover, the ROI estimates we pres-
ent are roughly similar to those re-
ported elsewhere.’~s

The positive findings noted in this
paper should provide encouragement
to medical directors and other com-
pany decision makers who are con-
templating whether to invest in pro-
grams that improve the health and
productivity of employees. While the
particular ROI findings noted here
may not be generalizable beyond the
Citibank non-HMO population, these
results suggest that well-designed and
well-implemented programs can
achieve significant cost savings to a
company by reducing health care ex-
penditures.

SO WHAT? Implications for
Health Promotion Practitioners
and Researchers

An economic evaluation of the
Citibank HMP found that the pro-
gram returned at least $4.56 for
every dollar invested. Our results
suggest that well-designed and
well-implemented health promo-
tion programs can achieve signifi-
cant cost savings for a company by
reducing health care expendi-
tures. These savings may reflect
better employee health status re-
sulting from or otherwise associat-
ed with program participation.
The positive findings should pro-
vide encouragement to those con-
templating whether to invest in
corporate programs to improve
the health of employees. Once a
program is selected, rigorous pre-
post, experimental, or quasiexperi-
mental research involving control
or comparison groups should be
used to evaluate the impact of the
program on employee health and
to document its ROI.
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