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Background: As emergency department utilization continues to increase, health plans must
limit their cost exposure, which may be driven by duplicate testing and a lack of medical his-
tory at the point of care. Based on previous studies, health information exchanges (HIEs) can
potentially provide health plans with the ability to address this need.

Objective: To assess the effectiveness of a community-based HIE in controlling plan costs
arising from emergency department care for a health plan’s members.

Methods: The study design was observational, with an eligible population (N = 1482) of fully
insured plan members who sought emergency department care on at least 2 occasions dur-
ing the study period, from December 2008 through March 2010. Cost and utilization data,
obtained from member claims, were matched to a list of persons utilizing the emergency
department where HIE querying could have occurred. Eligible members underwent propen-
sity score matching to create a test group (N = 326) in which the HIE database was queried
in all emergency department visits, and a control group (N = 325) in which the HIE database
was not queried in any emergency department visit.

Results: Post—propensity matching analysis showed that the test group achieved an average
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page 215  savings of $29 per emergency department visit compared with the control group. Decreased
utilization of imaging procedures and diagnostic tests drove this cost-savings.
Am Health Drug Benefits. Conclusions: When clinicians utilize HIE in the care of patients who present to the emer-
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gency department, the costs borne by a health plan providing coverage for these patients
decrease. Although many factors can play a role in this finding, it is likely that HIEs obviate
unnecessary service Utilization through provision of historical medical information regarding

Disclosures are at end of text - ; .
specific patients at the point of care.

“Information should follow the patient, and artificial obstacles—technical, business
related, bureaucratic—should not get in the way.”

—David Blumenthal, MD, MPP
owhere is this caveat from David Blumenthal,
MD, MPP, the former National Coordinator for

Health Information Technology, more applica-

ble than in the emergency department setting. Although
originally designed as the section of a hospital where

only the most acutely ill persons should seek care for
their maladies, the emergency department has become
much more than that. It now serves as the primary care
provider for many who have no such physician outside
the emergency department.?’

In addition, the emergency department provides a
triage function for nonemergent cases that have no rea-
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son to be seen in the emergency department yet contin-
ue to increase in number.*” Finally, the emergency
department coordinates care for individuals who have
chronic medical conditions.*®

Such emergency department care results in increased
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KEY POINTS

> The use of the emergency department for
nonemergent cases is prevalent, resulting in
diminished quality of care and increased
expenditures to health plans.

> Health information exchanges (HIEs) can allow
clinicians to access a patient’s medical history to
reduce duplicate testing in the emergency
department and lower unnecessary expenses.

> In a previous preliminary study, HIE querying
reduced the time spent gathering data and the time
to disposition decision.

> In 2008, Humana in southeast Wisconsin became
one of the first health plans in the country to
provide a financial incentive to the local HIE for
promoting the querying of a clinical database by
emergency department clinicians.

> In this pilot study, the use of HIEs resulted in an
average savings to the health plan of $29 per
emergency care event.

> Findings from this study suggest that substantial
change in outcomes that matter is clinically impor-
tant, regardless of statistical significance; improving
provider performance has cost-saving implications
for a health plan and the community at large.

emergency department expenditures and in diminished
quality of care.” Many of the increased expenditures may
be directly traced to redundant diagnostic testing.'®
Moreover, it is costly for health plans: emergency depart-
ment care makes up 7% of a health plan’s budget."
Given that individuals with health insurance drive the
increasing use of the emergency department, this issue
will continue to be problematic for health plans.”

For these reasons, many tout health information
exchanges (HIEs)—where clinical data are exchanged
between hospitals, providers, public health administra-
tors, and, potentially, payers—as a method of address-
ing emergency department overutilization.” Payer pat-
ticipation in HIEs can promote care coordination and
cost control for the end user—the plan’s members—as
well as create value for the plan’s customers—the
employers. Moreover, because HIEs tend to view payers
as receiving the greatest benefit from HIE, many
believe that payer support of the exchanges provides a
path toward sustainability."

For payers to invest in HIE voluntarily, they must see
the business case for doing so.” Yet, up to now, only scant
evaluations of measured HIE benefits can be found.'
Ultimately, assessing the effectiveness of HIE between
multiple facilities in a community can show payers the
rationale for having such an exchange from the individ-

| American Health & Drug Benefits | www.AHDBonline.com

BUSINESS

ual health, population health, and financial perspective.
A positive evaluation helps to promote the business case
for continued support of these exchanges.”” This was the
purpose of the present study.

Study Background

Beginning in December 2008, Humana in southeast
Wisconsin became the first local health plan—and one
of the first in the nation—to provide a financial incen-
tive to the local HIE for promoting the querying of a
clinical database by emergency department clinicians (as
a part of their workflow) for our fully insured members
who present to the emergency department for care.'®

The Wisconsin Health Information Exchange
(WHIE; www.whie.org) serves as the vehicle for linking
disparate emergency departments across 5 competitive
health systems in Milwaukee County.” The WHIE
Emergency Department Linking program provides clini-
cians access to comprehensive encounter history data
including: patient demographics, encounter location,
date and time, chief complaint, allergy and reaction,
primary care provider, and diagnosis. (In addition, these
Medicaid patient data include details on procedures per-
formed and prescription fills.) These encounter data
guide providers toward the specific information they
need to manage patients. Providers may also post mes-
sages related to patient-specific care coordination and
encounters. These messages become part of the patient’s
history and are available to other providers in the course
of patient care.

Evaluating the effectiveness of using the WHIE (or
any HIE, for that matter) is challenging, because “the
economic value is diffuse, accrues over time, and is diffi-
cult to measure.” Yet, to determine if Humana receives
“value” for its investment, and to promote the business
case for a continued investment in WHIE sustainability,
Humana analyzed WHIE’s effectiveness in controlling
costs for our members who sought emergency care, as
described in this article. If the Humana—WHIE relation-
ship demonstrates mutual benefit, then this study could
serve to encourage other plans toward an additional
investment in HIE, which will advance HIE sustainabil-
ity, and to embrace HIE standards and services.?!

Methods
Study Design: Developing the Sample
Population for Evaluation

There is no way for a health plan to know which of its
members will seek emergency department care and
where. Planning this evaluation to address such con-
cerns served as a focal point of discussion as this proposal
advanced to approval through the Humana version of an
institutional review board—the clinical “stage gate
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process.” The planned evaluation presumed an observa-
tional and retrospective analysis, with the appropriate
statistical techniques, such as propensity scoring method-
ology, for addressing such a quasi-experimental design.

In developing the member pool from which to draw
the evaluation population, Humana and the WHIE had
agreed in advance that the plan would provide to the
WHIE a financial incentive to cover their costs for pro-
moting emergency department clinicians’ querying of
the WHIE database for eligible Humana members who
presented to the emergency department for care.? WHIE
encouraged emergency department clinicians to make
querying the WHIE database a standard part of the
emergency department workflow for all patients seeking
emergency department care, but, for the purposes of this
pilot study, Humana provided the incentive only in cases
where a query occurred for an eligible Humana member.

Eligible members were commercial, fully insured
members. Self-funded group members were specifically
excluded, because we could not ensure savings before the
analysis and did not want these groups to assume more
financial risk than necessary. Therefore, any non—fully
insured members or members otherwise covered by pub-
lic programs (eg, Medicare or Medicaid) would be ineli-
gible for this study.

WHIE provided Humana, on a quarterly basis, speci-
fied data about each health plan member who was fully
insured by Humana and who sought emergency depart-
ment care, as well as when the emergency department
clinician accessed the WHIE database for that patient
and at which emergency department/facility. The data
included the last 4 digits of the Social Security number
if known, date/time of emergency department registra-
tion, group number, group name, policy number if
known, and facility (eg, hospital).

In contrast to the clinical data provided to the emer-
gency department clinicians, WHIE provided no clinical
data to Humana for each member, except for such data
as would appear on a claim related to the clinical
encounter. All communications were compliant with
the Health Insurance Portability and Accountability
Act and used encrypted files.

The information provided allowed Humana to
match emergency department claims data received
from providers with the emergency department
encounter by date of service and facility. Once we
matched member claims for emergency department
services with the WHIE file, we then looked at specific
procedures and associated costs for an individual mem-
ber’s given encounter.

In working with claims data, we needed to stipulate
explicit parameters for member inclusion in the evalua-
tion sample. Inclusion criteria were:
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1. All members included in the evaluation must have
had at least 12 months of continuous coverage with
our health plan

2. Members would be excluded from the evaluation if
they had either less than 6 months of coverage before
the start of the program or less than 3 months of cov-
erage after the start of the program

3. Because plan cost would be the key parameter of evalu-
ation, we excluded potential outliers from the analysis.
An “outlier” was defined as someone who had

exceeded $10,000 in claims during a single emergency

department visit. This exclusion prevented potential
skewing of the data by a member who might have been
held as a “24-hour observation” in the emergency
department rather than admitted to the hospital (where
the emergency department costs roll into the total
admission cost and would not be included in our analy-

sis). If the member were not admitted and not held as a

“24-hour observation,” our data showed that such an

individual did not exceed $10,000 in claims for a single

emergency department encounter.

Study Design: Criteria for the Test Group
and the Control Group

We identified members who were seen in the emer-
gency department when the WHIE database was queried
as eligible for the test group; members who were seen in
the emergency department where the WHIE database
was not queried (because the facility had not yet provid-
ed WHIE access at that time) were identified as eligible
for the control group.

For the test group, there were 428 plan members pre-
senting for emergency department care with a WHIE
database query in both a first emergency department
visit and any subsequent emergency department visit.
Alternatively, in the control group, there were 1054 plan
members who presented for emergency department care
without a WHIE database query in either a first emer-
gency department visit or any subsequent emergency
department visit.

In addition, for this observational and retrospective
study, propensity scoring afforded the best way to match
members and minimize bias. Propensity scoring provides
“the conditional probability of receiving the treatment
given the observed covariates.”” For our purposes, a
member for whom WHIE database querying occurred at
the point of care would have a dependent variable in the
logistic regression of “y = 1,” whereas a member whose
care did not include WHIE database querying would
have a dependent variable of “y = 0.”

In their seminal article, Rosenbaum and Rubin
showed that the “adjustment for the scalar propensity
score is sufficient to remove bias due to all observed
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covariates.”* Furthermore, propensity scoring has been
found to yield estimates that are not substantially differ-
ent from typical multivariable methods.??*

For the logistic regression analysis, we used all the fol-
lowing combinations of cost-related and demographic
variables to match the 2 groups—age, gender, medical
net costs paid per participant per month (PPPM), net
prescription costs paid PPPM, medical plus net prescrip-
tion costs paid PPPM, medical inpatient net costs paid
PPPM, medical outpatient net costs paid PPPM, emer-
gency department net costs paid PPPM, and medical
physician net costs paid PPPM. With the exception of
age and gender, all these variables represent dollar val-
ues, because not only were those the outcomes of inter-
est, but they were also unrelated to the specific depend-
ent variable (WHIE database querying). Simulation
studies have shown that one should always include “vari-
ables that are unrelated to the exposure but related to
the outcome” in a propensity scoring model.”

The econometrician among us, coauthor Victor
Lawnicki, PhD, developed the propensity scores with
which we matched the participants using the nearest
neighbor algorithm. Matching allows for “sampling
from a large reservoir of potential controls to produce a
control group of modest size in which the distribution
of covariates is similar to the distribution in the treated
group.” MATLAB version 7.0.1.1 was used for mem-
ber matching.?

Data Analysis

Once we completed matching 325 pairs of individuals
for the test and control groups, we analyzed the 2 groups
for differences in the metrics of interest. SAS Enterprise
Guide version 4.2 was used for descriptive, matched-pair
t-tests and other statistics.” We compared claims for the
2 groups for a time period beginning 1 year before an
individual’s first emergency department visit to an end
date of 1 year after that first emergency department visit:

therefore, each individual’s length of time in the pilot
was 1 full year. The pilot ran from December 2008
through March 2010.

To assess total emergency department costs for an
individual emergency department visit, we used allowed
claims dollars to evaluate if the test group achieved sav-
ings for second and subsequent emergency department
visits compared with the control group.

We also assessed procedure utilization through billed
Current Procedural Terminology codes, including imag-
ing studies, laboratory studies, and therapies, to see how
changes in utilization potentially affected emergency
department costs per visit. In these analyses we com-
pared the differences in emergency department claims
dollars or number of emergency department services ren-
dered between a first and subsequent emergency depart-
ment visit for the 2 populations of interest after adjust-
ment for the trend between the 2 time periods (which
would be a factor if fee schedules at a given facility
changed between the 2 emergency department visits).

Results

Descriptive results before matching for all eligible
control population and test population members are
shown in Table 1. These preliminary, unadjusted results
show that in the aggregate, the total emergency depart-
ment cost differences for all members in the test group
candidate pool (where querying of the WHIE database
occurred for the initial and subsequent emergency
department visits) decreased by $186 per emergency
department visit compared with the cost differences
noted for all members representing the control group
candidate pool.

Alfter propensity score matching, Table 2 shows that
after a first emergency department visit, the test popula-
tion has higher costs in nearly all subcategories con-
tributing to the net dollars paid PPPM. This could imply
that the test population requires higher intensity care on

1L RN Descriptive Results for All Study-Eligible Members, Prematching and by Potential Group Assignment

Potential group Gender, Paid per

Period participation status Members, N Age, yrs % female ED visit, $
Ist ED visit Control 1054 42.0 56.5 1043

Test 428 41.1 53.5 1068
2nd & subsequent Control 1054 42.0 56.5 1157
ED visits

Test 428 41.1 53.5 999
NOTE: Decrease for test group in dollars paid by the plan per ED visit = 1068 X (1157/1043) — 999 = $186.
ED indicates emergency department.
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a total claims dollar basis; it is possible to consider them
a “sicker” population based on claims. Second, none of
the differences in dollars spent for the test group are sig-
nificant (a = .05), except for “medical physician” and
“emergency department.”

These differences imply that utilizing HIE in the
emergency department affects the costs for some care
taking place in the emergency department, including
physician costs and emergency department facility
costs. However, HIE use in the emergency department
may not impact medical costs outside the emergency
department.

The emergency department subgroup comparison
looks at emergency department costs for participants for
all services provided during a single emergency depart-
ment encounter (Table 3). Those results show that
Humana achieved an average savings of $29 for each
emergency department visit where the WHIE was queried.

Given that the test group experienced higher overall
claim costs than the control group, any dollar impact
reducing costs becomes important.

Potential drivers of the $29-per-emergency-depart-
ment visit savings when the WHIE was queried are
shown in Table 4. For the top 5 emergency depart-
ment—based procedures, which are shown in Table 4, we
found definitive decreases in the test group for 4 of them.

These decreases in test redundancy help to mitigate
waste and control costs.

Such findings bear out that substantial change in out-
comes that matter is “clinically important,” regardless of
statistical significance.”

Discussion

The overarching goal of this study was to evaluate the
WHIE’s effectiveness as a means of cost control for
Humana members seeking emergency care. A secondary,
albeit important, goal involved the assessment of overall
value to Humana: if the business case for a health plan’s
investment in HIE can be supported, then this study
could validate the literature in proposing that health
plans promote HIE sustainability.

Review of these results reveals several interesting
points. Consistent with our hypothesis, we found that
when the WHIE was queried, our health plan achieved
an average savings of $29 per emergency department
visit. We believe that the savings are driven by 2 fac-
tors—(1) the availability of medical history at the point
of care, and (2) a decrease in redundant diagnostic test-
ing resulting from the availability of that medical history.
For physicians, the ability to care for a patient in the
emergency department has long been limited by the
availability of information. As Cory Wilson, MD, Chair

1[04 Comparison of Net Cost per Participant per Month: Matched Control and Test Group after Propensity Matching

Test group Control group
at 1st ED at 1st ED
Category visit, $ visit, $
Medical 697 633
o
=) Prescriptions 64 50
& | Medical + 762 683
. prescriptions
S
S | Medical 155 149
2" inpatient
Medical 266 245
outpatient
Medical 233 200
physician
ED 85 88

Cost
Test group Control group  differences
at 2nd & at 2nd & for test group
subsequent ED subsequent ED  vs control
visits, $ visits, $ group,® $ P value

1860 1116 —631 (test) 077
78 59 —2 (test) 207
1938 1175 —628 (test) 071
788 268 —510 (test) .160
488 467 19 (control) .556
506 328 —123 (test) .007
228 180 —48 (test) .030

subcategories except one.

“Higher cost group in parentheses.

NOTE: After the first ED visit, test group members had higher net paid PPPM costs in all

ED indicates emergency department; PPPM, per participant per month.
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of Emergency Medicine at St. Francis Hospital in
Milwaukee, WI, states in a video about the WHIE, “it
[the WHIE] gives us immediate information that we can
use at the bedside, and information, for an emergency
physician, is gold.”

Preliminary survey results of emergency department
physicians utilizing the WHIE at the point of care for
patient management demonstrated that workup or treat-
ment of the patient was altered 42% of the time.”
Furthermore, the time spent gathering data decreased by
42% and the time to the disposition decision decreased
approximately 50% of the time.”

An analysis performed by the Agency for Healthcare
Research and Quality highlighted the impact that the
availability of electronic information can have on
patient care; it can improve provider performance when
the data are readily accessible.” From the health plan
business case perspective, improving provider perform-
ance has a cost-savings implication as well.*

The cost-savings health plans accrue are important for
several reasons. First, if health plans save money when

BUSINESS

their members seek emergency department services, the
plan can, among many options, share those savings with
providers (both physicians and HIEs) to support HIE uti-
lization and sustainability. In fact, early HIE adopters,
such as the California Regional Health Information
Organization, created a “shared savings” model whereby
providers and payers would share the savings attained
through quality improvements and cost reductions.”

Within the initial context of HIE, early national cost-
savings projections were estimated at $78 billion annu-
ally once implemented.” Estimates of local HIE cost-sav-
ings may serve as more appropriate comparators to what
our results showed. Overhage and colleagues published
data in 2002 from the Indiana Health Information
Exchange, which estimated that clinical information
shared between facilities saved $26 per emergency
department visit by eliminating duplicate tests and other
unnecessary activities.’’

More recently, Daniel and colleagues concluded that
the utilization of a payer-based electronic health record
in an emergency department resulted in a mean cost-sav-

Identified Emergency Department Visits after Propensity Matching

Table 3 Comparison of Emergency Department Claims Cost Differences: Matched Control and Test Groups for

Gender, Cost per ED
Age, yrs % female visit, $
42.5 55.2 930
42.7 55.8 1005
42.5 55.2 925
42.7 55.8 971

Group
Period assignment Members, N
Ist ED visit Control 325
Test 326
2nd & subsequent Control 325
ED visits
Test 326
ED indicates emergency department.

NOTE: Decrease for test group in dollars paid by plan per ED visit = 1005 X (925/930) — 971 = $29.

Table 4 Comparison of the Top 5 Emergency Department Procedures for Matched Control and Test Groups for
Identified Visits after Propensity Matching

Test group  Control group
Test group Control group at 2nd & at 2nd & Decrease in
at 1st ED at 1st ED subsequent subsequent procedures in
Procedure visit, N visit, N ED visits, N  ED visits, N test group, N
Procedure | Laboratory testing 624 819 423 630 57
counts | Nyiaonostic radiology 187 247 156 252 35
IV therapy 87 113 104 112 -18
CT scans 63 50 50 60 26
ECGs 48 60 32 42 2
CT indicates computed tomography; ECGs, electrocardiograms; ED, emergency department; IV, intravenous.

| American Health & Drug Benefits | www.AHDBonline.com

212 July/August 2011 | Vol 4, No 4



Community-Based Health Information Exchange

ings of $1560 for each emergency department encounter
that led to an admission compared with admissions from
the emergency department with no electronic health
record access.”

Even cost reductions of as little as $10 per emergency
department visit could yield substantial savings for
health plans.® Based on these examples, there is definite
potential for health plans to save money by promoting
HIE’s sustainability and its use in the emergency depart-
ment. Such a finding may also help to explain why, after
Humana’s promotion of this effort, other national payers
have started to support local HIE efforts.*

Second, we theorize that the cost-savings attained
relate to decreased ordering of specific tests performed in
the emergency department. Overhage and colleagues,
along with Frisse and Holmes, noted that operational
metrics that eliminate redundancies and reduce costs,
such as duplicate imaging and lab tests, specifically
decreased when emergency department physicians used
HIEs.”* Anecdotal evidence before our study had even
shown that querying the WHIE avoided the ordering of
unnecessary ultrasounds, computed tomography scans,
and, in 1 case, an angiogram.”

Moreover, for the top 5 emergency department—based
procedures identified in our study, the test group experi-
enced decreases in 4 of them; for the fifth, we hypothe-
size that because many individuals arrive in the emer-
gency department via ambulance, or because of their
chief complaint, they require intravenous (IV) access for
potential medication, the fact that IV therapy was seen
more frequently in the test group during an emergency
department visit may not be a complete surprise for a
higher-cost population.

Limitations

We need to account for several potential limitations
to this study. First, with respect to “internal validity,”
although the use of propensity scoring methods to create
test and control groups should minimize bias, any time
data manipulation occurs, new risks from potential bias
must be acknowledged. Although it would have seemed
ideal to use emergency department visits from the same
individual on a “pretest/posttest” basis, this too is fraught
with problems. There is no guarantee that the same
member may be seen for the same condition in the emer-
gency department each time; “internal validity” may
improve but “external validity” is sacrificed.”

In addition to potential internal validity issues, there
are potential external validity issues. In previous studies
of community health information networks, Wisconsin
had experienced cost-savings, whereas other community
health information networks had not.## It is possible
that outcomes found in Wisconsin may not transfer else-
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where. Furthermore, although Daniel and colleagues had
found cost-savings for patients admitted from the emer-
gency department, they did not find any cost-savings for
patients discharged from the emergency department.”
This study, however, looked at HIE using clinical data
rather than Daniel and colleagues’ payer-based data.

Second, we used a commercial, fully insured popula-
tion in Milwaukee, WI. It is possible that similar cost-
savings may not be achieved for a self-funded popula-
tion, a Medicaid population, or a Medicare population.
Contractual reimbursement rates for these differing
products may play a role. Nonetheless, in comparing
“like” groups through propensity scoring, reimbursement
amounts for similar products should, in theory, cancel
out. Moreover, because we know that the Indiana HIE
experienced cost-savings similar to ours, one could view
any savings as functionally related to the use of HIE
rather than to extraneous factors.

Finally, when it comes to addressing the financial
arrangements between payers and HIEs, the details of
such arrangements must be established on a case-by-case
basis. In our case, the cost-savings Humana realized in
the pilot study exceeded the incentive Humana paid to
the WHIE. We have choosen not to state the exact
incentive amount, because doing so may compromise
current or future stakeholders’ ability to adjust their
administrative costs for future obligations.

Still, although we are pleased to report that our return
on investment was better than 2:1, the acknowledged
point is that the basic “value” realized is greater than the
financial commitment: not only do providers and
patients benefit, but payers do realize a true return on
their investment. Pilot programs from health plans in
collaboration with HIEs in other markets may serve to
substantiate this point further.

Conclusions

This study demonstrates that using a community-
based HIE in the emergency department can yield cost-
savings for health plans; the premise of HIE as a cost
minimizer and care enhancer is reinforced, whether
savings ensue from decreased service utilization or
through the provision of historical medical informa-
tion. Health plan savings allow this model to develop
into a potential revenue stream for HIEs, which helps
to ensure HIE sustainability in the absence of public
funding. From Humana’s perspective, these positive
results encourage us to play a leadership role in other
community HIEs as they arise in areas where we have a
business presence.

Ultimately, such assessments of community-based
HIEs in emergency department care have significant
benefits. They provide evidence of cost-savings, service
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utilization efficiency, and financial value. More impor-
tant, these partnerships help to improve the health of the
whole community as they address the continuing prolif-
eration of emergency department use by the insured—a
predicament that is not going away anytime soon.'?

When it comes to addressing the balance between
service and sustainability for HIEs, one may ask what
factor makes community-based HIEs a necessity. The
answer is simple—"“a compelling mission whose clinical
and economic value is widely acknowledged and meas-
urably demonstrated.”

We plan to continue the collaboration between
Humana and the WHIE; our study demonstrated that we
gained an economic value. We found that as payers
invest in HIEs, they receive a positive financial return
on their investment. Although these cost-savings real-
ized by the health plan may be used in a number of ways,
one option allows health plans to invest in HIE funding,
thereby improving HIE sustainability.

Such decisions can benefit the community at large in
addition to the plan itself. Morrissey perhaps expressed it
best, “To put it short and sweet, health information
exchange makes business sense now.”™ Il
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