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ABSTRACT

The American health care systemis largely focused on
managi ng acute problens or acute exacerbations of chronic
illness, with little attention being paid to care
coordi nati on and di sease managenent. Recently, interest has
been building for introducing di sease managenent prograns,
especially for seniors covered by Medicare. Although there
is grow ng evidence that these prograns inprove health
outcones, very little is known about whether they achieve
cost savings and a positive return on investnment (RA).

We exam ned the results of 43 studies that investigated
the financial inpact of disease nanagenent prograns directed
at the follow ng conditions: asthma, congestive heart
failure, diabetes, depression, and nmultiple illnesses.
Studies were classified in terns of their design rigor and
results were sumarized. W note the small nunber of
studies in this area and the variability in program design
and i nplementation. W conclude that nedical cost savings
and a positive RO nmay be found for prograns directed at
congestive heart failure and nultiple disease conditions.
There is al so sone evidence that diabetes di sease nmanagenent
prograns nmay save nore than they cost, but additional

studies are needed. Results are m xed for asthma managenent



prograns. Depression nanagenent progranms may cost nore than
they save, at least in terns of nedical expenditures.

Many caveats and limtations are noted in this review
In particular, nost disease nanagenent prograns have been
eval uated in environments that rely upon relatively
expensive clinical personnel rather than centrally delivered
prograns using tel ephone, Internet and nmail. Medicare, in
particul ar, should continue to conduct well -designed
denonstrations that test the health and econom c gains from
di sease managenent prograns.

KEYWORDS — Di sease managemnent, cost-benefit, return on
i nvestment, financial inpact



INTRODUCTION

Ent husi asm about di sease managenent prograns is
growing. This is evidenced by the nunber of Medicare
denonstrati ons underway testing alternative di sease
managenent nodels, by | egislative proposals for new di sease
managenment prograns that include provisions for w despread
access to di sease managenent vendors, and by hei ghtened
interest by health plans and enpl oyers that are inplenenting
t hese prograns as a neans of inproving patients’ health and

saving health care dollars. 2?3

Despite high expectati ons,
t he val ue of di sease managenent prograns in controlling
health care costs is still |argely unknown.

In a recent Health Affairs article, Sandra Foote put
forth a convincing argunent that Medicare should strongly
consi der testing popul ati on-based di sease managenent (PDM
programs in fee-for-service (FFS) Medicare.® Her assertion
supported by a panel of experts assenbled by the Health
| nsurance Reform Project, was that PDM prograns hold prom se
for inmproving the health of seniors, their quality of life,
and their day-to-day functioning, while possibly saving
Medi care | arge suns of noney by reduci ng unnecessary and

expensive health care utilization. This line of thinking

was al so endorsed in testinony before the Senate Specia



Comm ttee on Aging in 2002 delivered by Dan Crippen, then
director of the Congressional Budget Office (CBO.*

As the di sease managenent industry continues to expand,
wi th annual revenues increasing from$85 mllion in 1997 to
more than $600 million in 2002,% it is inportant to exam ne
the assunptions related to the financial inpact of these
prograns on health care expenditures. As noted by Short et
al., “In theory, disease nanagenent and intensive case
managenent prograns offer health plans and enpl oyers
opportunities to reduce health care costs and inprove
quality without resorting to restrictive utilization
managenent or benefit reductions. 1In practice, disease
managenent prograns nust denonstrate cost savings if they
are to help slowrapidly rising health costs.”?

Evi dence supporting the basic el enents of disease

56,7,8 and

managenent has been accumul ating for many years
reports of the actual experience with these prograns are
energing in the private sector fromenployers and health
pl ans. Evidence of significant inprovenents in quality of
care and health outcones as a result of di sease managenent
prograns can be found for several disease categories,

i ncl udi ng di abetes,® heart failure, % arthritis,* and

depression. ! Areview of literature by the Institute of

Medicine (1OM found substantial evidence that “prograns



provi di ng counsel i ng, education, information feedback, and
ot her supports to patients with conmon chronic conditions
are associated with inproved outcones.”?!?

Under st andabl y, nopst studi es have focused on whet her
t hese prograns encourage application of evidence-based
clinical guidelines in the treatnent of acute and chronic
di sease, and whet her adherence to gui delines inproves
patient health and functioning. However, a small subset of
studi es have al so considered financial savings from di sease
managenent prograns and, in particular, whether such
prograns can achieve a positive return on investnent (RO).

Thi s paper exam nes the still very limted but grow ng
research literature on nedical cost savings and RO
attributed to di sease managenent progranms in five clinica
areas: those focused on asthnma, congestive heart failure
(CHF), diabetes, depression, and nultiple risk categories.
These di seases were sel ected because there were several
avai |l abl e financial inpact studies for each di sease
category. The di sease managenent prograns studi ed may not
be generalizable to other disorders, but these prograns
(wth the exception of depression) are anong the nost
frequently offered by | eading di sease managenent vendors, as
reported by Health Industries Research Conpanies.®® Mental

heal th probl ens are addressed by di sease managenent | ess



often, but depression is a major conorbidity of asthng,
di abet es, heart disease, and other disorders, and a highly

4 so we focus on

preval ent disorder inits own right,?
di sease managenent prograns for it as well.

Al t hough several financial inpact studies are revi ewed
wi thin each category, there are sone notable limtations to
this review that should be nentioned even before our
analysis is presented. For one, disease nmanagenent is
defined and practiced differently across studies, thus
limting direct “apples to apples” conparisons. Sone
prograns rely upon face-to-face clinician-based
interventions, while others enploy |arger scale health plan-
or enpl oyer-sponsored prograns delivered by mail, Internet
and tel ephone to targeted patient groups. Sone prograns
direct their activities at physicians by providing themwth
cues, rem nders and reports to pronpt themto deliver
evi dence- based nedi cine prograns. Ohers may bypass the
physi cian and offer self-care interventions directed at the
patients thenselves. Finally, many ongoi ng conmerci al
di sease managenent prograns have not yet been rigorously
eval uated and results of these efforts have not been
reported in peer-reviewed journals.

The studi es exam ned cut across different age groups

and were conducted in various settings. As such,



i nformati on about the val ue of di sease nmanagenent prograns
resenbling those of fered by managed care organi zati ons and
enpl oyers in the care of elderly Medicare enrollees is
[imted. |In addition, as noted in the Results section, the
di sease managenent interventions uncovered in this review
vari ed considerably in terns of their design,

conpr ehensi veness, intensity, duration and cost. Studies
exam ning their effectiveness often used small sanple sizes
that limted anal yses of cost data. Al so, many studies
enpl oyed before and after designs when conparing patient
expenditures, thus introducing a common internal validity
threat of regression to the nean.

In spite of these inportant limtations, we believe it
woul d be hel pful to policy makers considering the val ue of
di sease managenent, and in particular its value for the
Medi care program to learn fromthe avail abl e evidence on
RO for progranms that have been eval uated and reported in
the literature. This should help them nake better deci sions
about whet her such prograns, at face value, hold prom se for
enpl oyers, health plans, and Medicare froma purely
financi al perspective.

As noted, this analysis of disease nmanagenent prograns
is an econom c one. W acknow edge that the primary ai m of

t hese prograns should be to inprove health and functioning



of patients — rather than to save noney. Nonet hel ess,
program funders, including enployers and in the case of
Medi care, the Congress and the O fice of Managenent and
Budget (OWVB), require a “business case” argunent for all new
prograns and benefits (i.e., in Medicare, these prograns
when “scored” are expected to be at |east cost-neutral,
returning as many dollar benefits as they cost). Thus, when
i ntroduci ng new heal th managenent initiatives, it is often
necessary to develop a cogent and defensible financial
i npact analysis, with an associated RO .

This reviewis not intended to be a rigorous neta-
anal ysis of di sease managenent studi es, since various
nmet hods are used in the literature to assess financi al
i npact for a diverse set of prograns serving heterogeneous
popul ations. Instead, we provide an overview of severa
studi es, sonme nore rigorous and sone |less, that exenplify
di sease managenent prograns in practice, and draw
concl usi ons based upon the overall direction of findings
fromthese studies. W present this analysis as a first

i npression of the cost-benefit ratio for various prograns.

Previous Reviews on Return on Investment
Mich of the RO research has energed from enpl oyer-
sponsored heal th, demand, and di sease nanagenent prograns.

Many enpl oyers are currently working with their health
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pl ans, or hiring third party vendors, to inplenent health
and di sease nmanagenent prograns for their enpl oyees and
dependent s. 1°

CGoet zel et al.!® conducted a conprehensive review of
the RO literature. The authors identified 22 studies that
nmet the criteria for inclusion in the review These studies
generally used a rigorous study design, had a m ni num sanpl e
si ze, used an adequat e observation period, perforned
anal ysis of admnistrative or clains data, and applied
appropriate nultivariate statistics to controls for
confoundi ng variables. The review found that RO estimtes
ranged froma low of $1.40 to a high of $13 per dollar
spent, depending on programtype. The revi ew acknow edged
that negative results were not likely to be reported in the
literature, and that the quality of some of the studies was
| ess than optimal.

More recently, Al danal’ reviewed the financial inpact
of health managenent prograns. In his analysis of 32
program eval uati ons focused on health care cost outcones,
Al dana found only four studies that reported no effects on
heal th care costs, but none of these studies used random zed
designs. Thirteen of the 32 studies cal cul ated cost/benefit
rati os and these averaged $3.48 for every dollar expended.

The one large RO study enploying an experimental design'®?®®

11



reported a benefit-to-cost ratio of $5.90 to $1.00. As
above, several caveats were highlighted in the Al dana
review, many of which related to the difficulty of achieving
adequate internal validity when conducting “real-life” vs.
| aboratory research. However, nobst recent corporate
eval uati ons have used sophisticated econonetric nmethods to
eval uate financial inpact? and many anal yzed data over
several years.?
DEFINING DISEASE MANAGEMENT

The Di sease Managenent Associ ation of Anerica (DVAA)
defines di sease managenent as a nulti-disciplinary,
coordi nated, continuum based approach to heal thcare delivery
and comuni cations for populations with, or at risk for,
establ i shed nedi cal conditions.?® DMAA notes that effective
di sease managenent prograns should contain the foll ow ng
el enments: 1) an identified population with specific health
and di sease conditions; 2) the application of evidence-based
practice guidelines to treat those patients; 3) a process
t hat encourages col |l aborati on anong physi ci ans and support -
service providers; 4) risk stratification and matching
interventions with need; 5) patient self-mnagenent
education (that nmay include primary prevention, behavior
nmodi fi cation prograns, and conpliance/surveillance); 6)

process and outcones neasurenent, eval uation, and

12



managenent; 7) routine reporting and providi ng feedback

| oops (that may include communication with the patient,

physi ci an, health plan and ancillary providers, and practice

profiling); and 8) appropriate use of information technol ogy

(i ncluding use of specialized software, data registries,
aut omat ed deci si on support tools, and call back systens). %

A recent analysis by Villagra of the frequency with
whi ch publ i shed di sease managenent prograns actually neet
DVAA requi renents found that all prograns exam ned engaged
patients in self-care education; report clinical, cost,
utilization or satisfaction outcones; and all described a
popul ation identification nmethod. However, only 59% of
prograns cited reported specific guidelines, 66% described
col | aborative relationships with treating physicians, and
41% gave feedback to physicians.?® These findings further
underscore the diversity of prograns that fall under the
broad headi ng of di sease managenent.

D sease managenment can be di stingui shed from case
managenent, although these two concepts overlap. D sease

managenent prograns typically target a popul ati on of

patients with a specific health condition in order to apply

wel | - establ i shed gui deli nes regardi ng the care of these
patients. In contrast, case managenent is focused on

coordinating care for individual high-risk and potentially

13



hi gh-cost patients who often have nmultiple and conpl ex
health conditions. These patients nay be treated by
mul ti pl e physici ans, have conpl ex drug reginens, and are
therefore likely to becone very expensive if |eft
unmanaged. ! Good di sease managenent facilitates good case
managenent, and vice versa.

METHODS

Data Sources

We conpiled relevant articles fromthree primry
sources: the National Library of Medicine s MEDLI NE and
Heal t hSTAR el ectroni ¢ dat abases; reference lists from
publ i shed reviews of high-quality peer-reviewed studies; and
unpubl i shed but denonstrably high-quality studies identified
by the authors and other content experts.

Studi es were classified into four broad research design
categories: 1) random zed clinical trials (RCT) enploying
experimental design; 2) controlled before and after (CBA)
studi es enpl oyi ng a quasi -experinental design in which data
for the intervention group are conpared to data froma
mat ched control group, or where appropriate statistical
net hods are used to control for potential confounding
vari abl es when conparing treatnment and conpari son group
subj ects; 3) descriptive before and after (pre-post) studies
enpl oyi ng pre-experinmental designs that |ack control

subj ects; and 4) cross sectional analysis whereby patients

14



receiving care in conpliance with evidence-based gui delines

are conpared longitudinally to those who do not.

15



Procedures

The anal ysis categorized studies into the main research
design groups. Wen reviewi ng and analyzing results, nore
wei ght was given to random zed clinical trials (RCT) and
controlled before and after (CBA) designed studies since
these, by definition, are nost rigorous and subject to fewer
internal validity problens. Since the analysis was
primarily focused on financial results, particular attention
was given to studies where dollar savings were cal cul at ed,
usual ly by conparing differences in costs per patient for
treatment vs. control subjects.

In the anal ysis, we distinguished between studies
reporting cost savings and those that cal culated return on
investnment. Many studies that report cost savings | eave out
an accounting of what was spent in running the program
which, in turn, achieved those cost savings. This analysis
used term nol ogy readily understood by finance experts when
deci ding upon the relative nmerit of various program
investnments, typically reported in terns of Net Present
Val ue (NPV) or the benefit-cost (RO) ratio.

In the studi es exam ned, cost and benefit information
was nost often derived fromadmnistrative clains data
rat her than through extrapol ati on of self-reported or
cl ai nms-based health care utilization records. W exam ned

the differences in expenditures between intervention and

16



control subjects at the conclusion of the study, subtracting
out baseline cost differences. To calculate cost-benefit
rati os, we sought out studies that reported program expenses
and savings. In sone cases, costs and savings were
recal cul ated fromcharts and tables found in the published
studies. This was done to isolate direct fromindirect
expendi tures or conbi ne data across several patient groups.
Thus, in some cases, the calcul ated costs and benefits
reported here may differ sonewhat fromthose reported by the
study aut hors.

To facilitate the analysis, the nunber of subjects
exam ned in the study, the study duration, cost savings and
program expendi tures were recorded for each study reviewed,
al ong with non-financial inpacts energing fromthe
intervention. A detailed analysis of studies considered in
the reviewis available fromthe authors. (Note to
reviewers: This reference table is provided as Appendix A).
We isolated the studies with relevant financial data in
tables 1-5 for each of the four disease conditions exam ned,
plus nultiple condition studies. To further sinplify our
results, we summarized our main findings in tables 1A 2A

3A, 4A, and 5A

17



RESULTS

Asthma Disease Management Programs

Twel ve studies were examined in this review of asthm
di sease managenent prograns: seven RCTs (two of which
allowed for a calculation of RO), two CBA studies, and
three pre-post evaluations. (See table 1). Exam ning
findings fromthe RCTs, we observed that the two RCTs with
RO data conducted by Kelly et al.? and G eineder et al.?®
used relatively small sanples in their intervention groups
(38 and 29, respectively). Intervention program expenses
reported by Kelly et al., and G eineder et al. averaged $293
per participant ($395 and $190 respectively) while savings
aver aged $1, 068 per participant ($543 and $1, 592,
respectively). It should be noted that Kelly et al.’s
program expenses were upwardly adjusted to account for
projected drug costs not included in the original analysis.
Consi deri ng unadj usted values, the ROs for the two
controlled studies were $1.38 and $8.37 to $1. 00,
respectively. Adding drug costs in Kelly et al.’s analysis
woul d have produced an RO of less than $1.00 (i.e., $0.72).

| nsert Table 1 About Here

Reviewi ng results fromthe five other random zed
trials, per participant costs averaged $525 for the two
studi es reporting program expenses. The two studies

produced an average | oss of $98, with one study show ng

18



savi ngs of $48 while another showing a | oss of $245. Three
ot her studies reported their findings in Finnish Marks.
Their results showed no significant differences in direct
medi cal costs between intervention and control groups. For
the two studies in this grouping reporting costs and
benefits, the RO for one was $.07 to $1.00 while the other
showed a net loss ($-0.70 to $1.00).

The two CBA studies reported a very different net
savi ngs (%$23 and $1,092), whereas the three pre-post studies
reported average savings of $1,391 per participant. RO
val ues for the two CBA studies with both cost and benefit
data were cal culated as $3.74 and $7.86 to $1.00.

Tabl e 1A summarizes the results across all 12 studies,
regardl ess of the |level of rigor enployed in those studies.
The tabl e shows that an average of 449 subjects participated
i n asthma di sease nanagenent programinterventions over a
1. 3-year period. Per-participant costs averaged $269 and
savings $729. An overall RO of $2.72 to $1.00 was
cal cul ated for studies providing both cost and benefit data.
However, of the seven random zed trial studies exam ned,
four produced savings but only one was definitive in
denonstrating a positive RO.

| nsert Tabl e 1A About Here
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Congestive Heart Failure (CHF) Disease Management Programs

Twel ve studies were examined in our literature revi ew

of CHF di sease managenent prograns: five random zed trials

- four of which used U.S. dollars and a fifth that reported

findings in Australian dollars; four CBA studies; and three

pre-post evaluations. (See table 2).
| nsert Table 2 About Here
The four RCTs conducted by Rich et al.,? dine et

al.,?” Krunholtz et al.,?® and Kasper et al.?®

report
i ntervention program costs ranging from $208 to $904.
Kasper et al. reported program | osses of $2,474 while the

ot her researchers reported savings ranging from $460 to

$7,515. Consequently, the ROs ranged froma | oss of $2.74

to $1.00 to savings of $14.18 to $1.00, with an average RO
O $3.66 to $1.00.

Afifth clinical trial conducted by Stewart et al.3°
involved a very small sanple (49 intervention subjects).
The intervention cost was $190 Australian and consisted of
single home visit. Program savings were cal cul ated as
$5,500 Australian. Thus, the RO generated fromthe
anal ysis ($28.90 to $1.00) appears unrealistic given the
nature of the intervention and the small sanple size.

O the four controlled before and after studies, two

(Ri egel et al.3 and vanVonno et al.®) reported program

expenses ($330 and $1, 706, respectively). Program savings

a
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reported across all four studies averaged $1,490. Wen
considering the two studies with cost and benefit data, one
reported an RO of $0.62 to $1.00 while the second was
barely “break even” at $1.08 to $1.00. For the three before
and after studies, per-participant costs averaged $2, 715
(driven largely by the very expensive Fonarow et al.?*?

study) whil e savings averaged $8, 462 per participant. The
average RO for theses studies was calculated as $3.12 to
$1. 00.

Tabl e 2A summari zes the results across all 12 studies
focused on CHF. As shown, an average of 170 subjects
participated in CHF di sease managenent programintervention
studies during a slightly |less than one-year period. Per-
partici pant costs averaged $1,399 and savi ngs aver aged
$3,884. The average RO across all studies was cal cul ated
as $2.78 to $1.00. O the five RCTs exam ned, all but one
produced a positive RO.

| nsert Tabl e 2A About Here

Diabetes Disease Management Programs

Ei ght studies were examned in our literature revi ew of
di abet es di sease managenent prograns: four RCT studies; one
CBA study; one cross-sectional study; and two pre-post
eval uations. (See table 3).

I nsert Table 3 About Here
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It should be noted that two RCT studies listed in the

tabl e, those conducted by Herman et al.3*

in 2003 as part of
t he Di abetes Prevention Program Research G oup®, were not
techni cal ly di sease managenent program eval uations. Rather,
t hese studies tested the health and econom c inpacts of
alternative nethods for preventing di abetes exacerbation
using lifestyle nodification nethods and nedi cati on when
conpared to placebo. Since these studies used |arge sanple
and excel |l ent experinental design nethods, they are shown

wi thin the context of other di sease managenent prograns
directed at patients with existing di abetes di sease.

As shown, the two Herman et al. trials were relatively
costly, averaging $2,661 per participant, as conpared to the
nor e usual di abetes di sease managenent prograns such as the
one reported by Laffel et al.3® that averaged $265 per
parti ci pant.

Program savi ngs were negative in the Herman et al.
prevention trials (averaging a | oss of $2,230). However,
positive results were found for the other two clinical
trials (averagi ng a savings of $204 per participant). Thus,
while the ROs fromthe Herman et al. prevention trials were
negative, averaging -$0.84, the RO fromthe Laffel et al.
trial was estinmated to be slightly better than break-even

($1.04 to $1.00).
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The Sidorov et al.® CBA study reported average program
costs as $580 and savings as $1, 294, thus producing a $2.23
to $1.00 RO. For the three remaining studies, the range of
savi ngs was from $528 to $818 per participant. However,
since no cost data were provided, an RO could not be
cal cul at ed.

Tabl e 3A summari zes the results across all diabetes
di sease managenent studi es reviewed, including the Herman et
al . prevention-focused studies. An average of 2,011
subj ects participated in these progranms over a 2.5-year
period. Per-participant costs averaged $611 whil e savings
were $434. For all studies reporting costs and benefits, a
$0.70 to $1.00 RO was cal cul ated (Il ower than a break-even).
Exam ning results of the Herman et al. random zed trials,
t hese prograns did not produce a positive RO, at |east not
in the short run. On bal ance, these studies point to the
possibility that diabetes di sease managenent prograns nay
break even, if treatnent costs are well nanaged. While the
single CBA study reported a positive RO, these results are
nore suspect since less rigorous nethods were used to
eval uate the prograni s financial inpact.

I nsert Tabl e 3A About Here
Tabl e 3B summari zes results froma literature review

performed by Klonoff and Schwartz®® of earlier diabetes
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di sease managenent prograns. Mst of the studies cited were
performed in the 1970's and 1980’ s usi ng non-experi nent al
desi gn nmet hods. Nonetheless, their findings are instructive
in that they report average program expenses at $271 and
average savings at $600, producing an RO of $2.21 to $1.00.
However, since nost of these studies did not involve

random zation into treatnment and control groups, these
seemngly positive results should be interpreted with

cauti on.

| nsert Tabl e 3B About Here

Depression Disease Management Programs

Ei ght studies were examned in our literature review of
depressi on di sease managenent prograns: all were RCTs.
Results fromthese trials, as well as an independent review
of depression program savings as conpiled by Sinon et al.,?3%
40 are reported in tables 4, 4A and 4B.

Exam ni ng aggregate results fromthe ei ght RCTs
reported in table 4, we show an average sanpl e size of 289
i ntervention subjects, and average study duration of 1.1
years. Per-participant program expenses averaged $1, 479 and
ranged from $51 to $5,549, signaling nuch variation in what
was ternmed a di sease managenent program Intervention

program savi ngs were all negative, averaging $512 in our

anal ysis and $497 in Sinon et al.’s review. The aggregate
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RO for depression di sease nmanagenent prograns was therefore
negative, averaging -%$0.35 to $1. 00, neaning these prograns
cost nore than they saved, at least in terns of nedical
expendi t ur es.

| nsert Table 4 About Here

I nsert Tabl e 4A About Here

| nsert Tabl e 4B About Here

Multiple Condition Disease Management Programs

Three nmul tiple condition program eval uati ons were
examned in our literature review. one an RCT (Col eman et
al . %), a second cross-sectional analysis (Minroe et al.*),
and a third pre-post study (Lorig et al.*)). The Col eman et
al. intervention targeted common geriatric nedical problens
including urinary incontinence, falls, depression, high-risk
medi cati on managenent, and functional inpairnent in ol der
adults. The Munroe et al. disease managenent program run
by pharnmacists, targeted patients with hypertension,
di abetes, asthma, and/or hyperchol esterolema. The Lorig et
al. intervention targeted patients with heart disease, |ung
di sease, stroke, or arthritis. The financial details for
t hese studies are shown in table 5.

I nsert Table 5 About Here
Conmbi ned, these studies ran an average of 1.4 years and

had an average of 322 intervention subjects. Intervention
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program expenses (fromthe two studies reporting costs) were
$135 and $224. Intervention program savi ngs were $590 and
$3,521 for the two interventions reporting costs and $581
for the third study reviewed. The two RO s cal cul ated were
$4.37 and $10.87 to $1.00. It should be noted however that
t he RCT conducted by Coleman at al. did not show
statistically significant differences in costs between study
and control groups. This may be attributed to any nunber of
factors, including snmall sanple size, |ack of power, |ow
penetration rates, and the limted nature of the
intervention, which involved half-day sem nars for patients
every 3 to 4 nonths.

DISCUSSION

We reviewed the literature reporting financial inpact
and cost-benefit for four types of disease nanagenent
prograns, and for prograns focused on nultiple conditions.
W attenpted to identify studies that were rigorously
conducted, over a sufficient time period and wth an
adequat e nunmber of subjects. W uncovered 43 studies that
satisfied our inclusion criteria. W were interested in
det erm ni ng whet her assunptions about the positive econom c
i npact of di sease managenent prograns correspond to actua
results fromwell-designed studies using rigorous nethods.

We al so wanted to informpublic policy experts about private
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sector innovations in di sease managenent to determ ne
whet her they m ght hold prom se for Medicare and Medi caid
patients.

W si dest epped the issue of whether di sease managenent
prograns are effective froma health inprovenent perspective
— we assuned that follow ng evidence-based clinical
gui delines woul d inprove the health and functioni ng of
patients, but also acknow edge that all health care
i nterventions may produce uni ntended consequences.

Adm ttedly, we did not performthorough clinical reviews of
t hese prograns and the nethods enpl oyed since these have
been revi ewed el sewhere. Qur question was whet her disease
managemnment held the potential for saving noney and produci ng
a positive RO.

Qur findings were m xed at best, and full of caveats.
From a purely financial perspective, we found that disease
managenent programs directed at patients suffering from CHF
may save nore noney than they cost. These prograns produced
a positive RO, even in the short run, i.e., within a year
or two. In addition, progranms that target nultiple health
and di sease conditions and that enphasize self-care and
i nfornmed deci si on-nmaking al so hold prom se to be cost

benefi ci al . *2
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We encountered m xed results when considering prograns
directed at asthma, diabetes, and depression. For exanple,
when eval uating | arge-scale prevention prograns directed at
pre-di abetic patients® (not pure di sease managenent
programnms), we determ ned that these prograns cost nore than
t hey save, at least in the short term However, diabetes
di sease managenent prograns directed at patients with active
di sease may produce savings and a positive RO. The Hernman
et al. research offered strong evidence that interventions
t hat conbi ne pharnmacot herapy and lifestyle nodification
(i.e., exercise and nutrition), may be nost useful in
preventing debilitating and costly di sease cost-effectively.

The evi dence concerning RO for asthma prograns seemns
| ess conclusive. There is sone evidence that a positive RO
can be realized fromthese prograns, but findings are not
consistently positive, especially when exam ning rigorous
eval uati ons.

In the case of depression managenent prograns, none of
the current studies exam ned found a medi cal cost-offset for
appropriate treatnment of depression patients using
phar macol ogi cal agents and/ or psychotherapy. Quite
uniformy across the various studi es exam ned, good
treat ment of depression costs nore noney (about $500 nore a

year).
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The story may be different when considering
productivity and functionality outcones (e.g., absence,
disability, on the job productivity and perform ng
activities of daily living)* where treatnent in accordance
to evidence based nedicine may save nore than it costs.
Limitations

Several inmplications follow fromthis research, but
before those are noted it is worth considering the follow ng
[imtations. First, as mentioned earlier, the disease
conditions exanmined in this review do not span the entire
set that may be of interest to doctors, patients, enployers,
heal th plans, and Federal policy nmakers. The intent of this
review was to conment on whet her certain di sease managenent
prograns appear to work, not whether all such prograns are
likely to work. Evidence from prograns directed at other
di seases, and from prograns directed at the sanme di seases
but using nore efficient patient and physician educati on
strategies, should be accunmul ated and anal yzed as wel | .

Second, the nunber of di sease managenent prograns
consi dered for each di sease category was small. This
precluded the utility of reporting variances for the RO
projections made, and it al so suggests that nean val ues
should be interpreted with caution. The small sanple sizes

probably woul d not support the notion that ROs are
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significantly different from1.0 in a statistical sense, and
this is one of many reasons why additional tests of

di fferent approaches to delivering di sease managenent woul d
be val uabl e.

Third, many authors have used the terns di sease
managenent and popul ati on- based di sease nanagenent
programs, 22 but nost of the prograns reviewed are not truly
popul ati on-based. The term “popul ation” is used quite
| oosely, often neaning a group of patients who neet certain
criteria for inclusion in the study, instead of an all-

i nclusive group of people with a disease or condition of
interest. W know of no di sease nanagenent program

eval uations that are focused on all patients with a certain
condition in a health plan although nbost prograns support
inclusion of all patients identified with the target

di sease, albeit with variable intensity. Each program

eval uation cones wth its own set of inclusion and exclusion
criteria, many of which seemvalid or justifiable on their
face. For exanple, diabetes prograns nay exclude those with
end- st age renal disease, or depression prograns may excl ude
patients who were recently hospitalized for suicide
attenpts. Such patients nay be atypical anong the |arger
groups of patients with these diseases. The point is that

“popul ati on-based di sease managenent” does not conformto a
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standard definition, and rarely includes all patients with a
certain condition. Thus, the prograns summarized in this
article should probably be viewed as sanpl e-based, not
popul ati on- based, as shoul d nost other di sease managenent
progr amns.

Fourth, the “file drawer” problem may be form dable
here. This termis used by neta-analysts to comment on the
nunber of unpublished studies that would show radically
different findings (in this case, largely negative RAOS).

It i s unknown whet her such studies exist, and how nany there
may be, but this review may reflect a selection bias problem
in that prograns with better results may be nore likely to
be published. Conversely, it may also be true that positive
programresults have not yet been published. Sone of the

| argest di sease managenent prograns are delivered by
freestandi ng vendors or managed care organi zati ons operating
on a platformquite distinct fromthe traditional delivery
system and acadenic research centers. These organizations
are less likely to structure their prograns as forma
experinments or publish research findings because these are
difficult to performand costly. Consequently, we may not
be aware of positive results fromlarge-scale interventions
if those results have not been prepared for scientific

journals. In short, the reader is cautioned about the
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generalizability of findings presented in this review
Again, this points to the need for further testing of
di sease managenent prograns anong vari ous popul ati ons,
especially seniors.

Fifth, studies that rely upon a pre-post design,
commonly enpl oyed in these types of evaluations, suffer from
a common internal threat to validity, nanmely regression to
the nean. Sinply stated, many patients who are identified
as very sick and costly wll inprove over tinme regardl ess of
how they are managed clinically (i.e., they will regress
toward “average” val ues on many neasures). Thus, studies
that only exam ne expenditures at one tinme and then again at
a certain followup point will inevitably benefit froma
regression to the nean phenonmenon, and consequently appear
to be performng better than they actually would have if a
control or conparison group of simlar patients had been
foll owed over the sane tine period.

Finally, it is worth putting the notion of RO in
perspective. It is probably fair to say that many
econoni sts and i nvestnent anal ysts who know little about the
health care field would be surprised to hear terns |ike “the
RO was only 1.08” when describing the financial inpact of a
di sease managenent program In today’'s econony, an 8%

annual return on investnent is likely to be considered
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favorably by nost reviewers. Such a return is higher than
inflation (so at least part of the return is real, not just
nom nal ) and returns from many stocks and nutual funds have
not been that high since the 1990s. W, like others, prefer
hi gher RO's, but we may be guilty of denigrating good
prograns with ROs that seem|low. Such a perspective should
be used when evaluating the results reported here. Every
dol | ar spent on di sease managenent is a dollar that cannot
be spent doing sonething else, so the issue is not so nuch
t he absol ute magni tude of the RO ; the nore inportant focus
shoul d be on the relative RO, with conparison to other
i nvest ments.
Implications

The findings fromthis study, as well as sone of its
[imtations, suggest that testing di sease managenent
progranms in Medicare and non- Medi care popul ati ons woul d rmake
sense. There is convincing evidence that such prograns
i nprove health outcones, and that sonme nmay al so save noney
and produce an RO. As shown, nost of the rel evant research
has been conducted in the private sector, where a profit
notive has been an inportant driver in the decision of which
prograns to inplenment and at what cost.

I n Medicare, program managers are | ess concerned with

profit than with solvency. 1In the Iong run, decisions
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concerni ng governnment financed health care prograns nust be
driven by both health and econom c outconmes. These prograns
shoul d not passively wait for patients to get sick and then
to pay for acute care services one at a tinme, if evidence
suggests that popul ati on-based, coordi nated care and di sease
managenent approaches nmay be beneficial. Enployers, health
pl ans and Medi care shoul d test these approaches rigorously,
and then deci de whet her these prograns should be the norm
rat her than the exception.

As shown in this review, there are many vari ations of
di sease managenent, and not all prograns may be equally
practical and economcally viable. |In particular, disease
managenent prograns that | everage adm ni strative dat abases
and mass communi cation technol ogi es such as tailored nail,
t el ephone and Internet interventions may be inherently | ess
costly and result in nore favorable RO s than prograns
operated as direct extensions of outpatient clinics. Mre
research is needed therefore, to test the assunptions
surroundi ng popul ati on based di sease nanagenent prograns in
order to determ ne which kinds of prograns work best.

Medi care nust be nodernized so that care is coordi nated
and popul ati on-based. In Dan Crippen’s testinony to the
Senate, he reported a small mnority of Medicare enrollees

(5% consunme a very |arge proportion of total Medicare costs
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(47% . This is the group that would benefit nost fromwell -
desi gned and wel | -i npl enent ed di sease nanagenent prograns.
In addition, M. Crippin noted that half of Medicare
enrol | ees spend only 2% of Medicare' s total budget. This is
quite remarkable! It nmeans that a significant proportion of
enrol | ees are probably healthy and able to nmanage their

heal th appropriately, or at |east prudently. For these
relatively healthy seniors, nore resources should be shifted
to “heal th managenent” prograns that aimto keep this group
heal t hy and prevent expensive and debilitating disease from
occurring.

This review has touched upon a snmall but increasing
body of literature exam ning the financial inplications of
heal th and di sease managenent progranms. As noted, there is
a need for nore denonstrations that test efforts to keep
seniors healthy and to effectively treat them when sick.
These denonstrations shoul d consider both the health and

cost inpacts from such interventions.
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