The Role of the ECHO Model in Outcomes Research and

Clinical Practice Improvement

Margaret . Gunter, PhD

Summary

In the articles that follow in this
Special Report supplement to The
American Journal of Managed
Care, the reader will note that vari-
ous types of outcomes—humanistic
and economic, as well as clinical—
are measured to achieve a bal-
anced picture of the comprehen-
sive impact of the healthcare
interventions implemented. Clinical
research has only recently evolved
to a state in which a balanced-sys-
tems approach to outcomes meas-

urement is moving to the fore-
front. It is therefore important to
understand the historical context
of the outcomes movement with-
in which the multidimensional
approach developed. A description
of this historical context is pro-
vided below, followed by an
overview of the ECHO (Economic,
Clinical, and Humanistic Outcomes)
Model and case examples of the
balance-of-outcomes model as
implemented in a large integrated
delivery system.

he healthcare community has
T long cared about the outcomes

of the treatments health pro-
fessionals provide; an interest in out-
comes per se is not new. Clinical
research has typically addressed such
objective outcomes as mortality, iab
values, and side effects associated
with particular drugs or other treat-
ments. What is new in the past decade
is the escalation of this interest into
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something tesembling a national
social movement, and the expansion
of the targeted outcomes beyond tra-
ditional clinical indicators to include
patient-reported outcomes and eco-
nomic measures. There were several
drivers of this evolution in outcomes
measurement: the breathtaking med-
ical cost escalation of the 1970s and
1980s; the rise of the managed care
industry in response to cost concerns;
the resulting demand for accountabil-
ity in cost and quality among health-
care consumers, payers, and regulato-
ry agencies; and the recognition that
the science underlying healthcare was
often inadequate to provide reliable
information to healthcare profession-
als in the appropriate selection of
treatments. For the first time, there
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was a significant shift in power from
healthcare providers to healthecare
consumers and payers, driven prima-
rily by market forces.

Two physicians, John Wennberg,
MD, MPH, Consultant, Southern
California  Permanante Medical
Group, and Paul Ellwood, MD,
President, Jackson Hole Group,* pro-
vided the major impetus to the evolu-
tion of the national outcomes move-
ment in the 1980s. Although Dr.
Wennbers comes primarily from a
health services research perspective
and Dr. Ellwood from a health policy
perspective, both were instrumental
in convincing the healthcare commu-
nity and legislators that there were
substantial gaps in physicians’ scien-
tific understanding of which treat-
ments are most effective in real-world
medical environments. They further
underscored the newly central role
the patient should be playing in
shared medical decision making and
as a source of key outcomes, such as
quality of life and functional status.
These were revolutionary notions in a
medical community historically ori-
ented to provider-centered decision
making and to objective clinical out-
comes, such as mortality and lab
results. The specific contributions of
Dr. Wennberg and Dr. Ellwood are
described briefly in the following sec-
tion; together they provide the philo-
sophical rationale for the balance-of-
outcomes approach to be discussed in
this article.

Medical Practice Variations
as Impetus

Dr. Wennberg is a clinical epidemi-
ologist 'who created an impressive
body of research while based at
Dartmouth in the 1970s and 1980s.
This research demonstrated striking

*At the time of referenced sources, Dr Wennberg
was a Clinical Epidemiologist, Dartmouth
Medical School, Dartmouth College; Dr Ellwood
was CEO of InterStudy.

variations in medical practice pat-
terns across geographic areas in the
United States. These variations did
not appear to be explained by differ-
ences in the underlying prevalence of
disease nor by differences in health
outcomes. Even contiguous towns
sometimes had as much as 3-fold dif-
ferences in hysterectomy or prostate-
ctomy rates.!

Dr Wennberg and his team initiat-
ed additional research to investigate
possible explanations for these
intriguing differences. Based on this
research, Dr. Wennberg concluded
that geographic variations in medical
care were greatest for conditions in
which physician uncertainty—con-
cerning the appropriate management
of the condition—was highest.! In the
event of high physician uncertainty,
other factors, such as the number of
surgeons in the community or other
economic factors, tend to influence
rates. For example, hip fracture does
not show high variation in admission
rates because there is medical con-
sensus that hip fractures require sur-
gical intervention in a hospital setting.
However, there is much less consen-
sus concerning the indications for
hysterectomy and carotid endarterec-
tomy, so these conditions tend to
exhibit high variation.

To further complicate the situation,
there was little scientific evidence to
suggest which rate was best—high,
medium, or low. Accordingly, Dr.
Wennberg approached Congress for
financial help in instituting a major
national initiative in outcomes
research to conduct the comprehen-
sive, disease-specific research neces-
sary to determine which treatments
lead to the best outcomes, and to
design mechanisms for ensuring the
dissemination of the results to both
providers and patients to assist them
in decision making. This effort led to
the creation of the Agency for Health
Care Policy and Research (AHCPR)
within the Department of Health and
Human Services. The AHCPR would
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oversee and fund the development
of best-practice guidelines and
large-scale outcomes research pro-
grams addressing high-volume and
high-cost conditions. The founding of
the AHCPR provided increased visibil-
ity and a catalyst to stimulate the cre-
ation of a national outcomes research
movement. It is noteworthy that Dr.
Wennberg included the patient as a
key participant in the process of med-
ical decision making along with the
physician.

New Focus on Patient-Reported
Outcomes

At about the same time, Dr.
Ellwood, a leading health policy ana-
lyst and visionary, challenged the
nation’s medical community in his
1988 Shattuck Lecture to undertake
the daunting task of integrating out-
comes management into the routine
practice of medicine.? By 1991, Dr.
Ellwood, John Ware, PhD, Director,
Health Assessment Lab,* and others
had developed both generic and dis-
ease-specific -health status question-
naires (SF-36 and TyPEs) to measure
patient-reported quality of life and
functional status.® Dr. Ellwood’s vision
was that ongoing measurement of
patient-reported outcomes and feed-
back to clinicians were essential to
addressing the gap in evaluating what
“works” in medicine and to improving
patient outcomes. This emphasis on
patient-reported outcomes was new to
medicine, which had traditionally
focused on objective, clinical indica-
tors. Although medicine professed to
view patients as the central focus of
its endeavors, patients’ perceptions
were typically viewed as “subjective”
and therefore unscientific and non-
credible. Social scientists and health
services researchers had long been
interested in patients’ perceptions of

*At the time of referenced sources, Dr. Ware was
based at RAND.
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their health, but such an orientation
was foreign to the training of most
physicians. Hence, it was ground-
breaking for 2 physicians to place
patients in a central role in both out-
comes assessment and decision mak-
ing concerning medical treatment
alternatives,

Also in the early 1990s, the rapid
escalation of medical costs continued
to far outstrip the rate of general infla-
tion and promised to bankrupt
employers if allowed to proceed
unchecked. Employers and others
began to demand mechanisms for
reducing the rate of cost increases
and to demand accountability for
costs and eventually, quality. This
fueled the spread of managed care, as
well as interest in the measurement of
economic outcomes.

Overview of the ECHO Model

The seminal research and insights
of Dr. Wennberg, Dr. Ellwood, and oth-
ers, as well as the growth in managed
care, set the stage for a change in
emphasis in clinical research and
quality-improvement programs. With
the market-driven shift in power from
providers to consumers came a shift
in emphasis on outcomes to those of
key interest to consumers. While clin-
ical outcomes continued to be impor-
tant indicators, interest grew in such
consumer-oriented outcomes as qual-
ity of life, satisfaction with services,
healthcare costs, absenteeism, and
lost productivity. At the same time,
the links and interdependence
between outcome types became
apparent, and the concept of systems
thinking emerged. That is, it became
clear that desirable changes in one
outcome might be accompanied by
undesirable changes in another, so
both should be measured to protect
against unanticipated negative impact
on the system. This became known as
the “balloon effect,” especially when
applied to cost factors, for example,
pushing in the balloon in one place
(eg, decreasing drug costs) would only
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cause it to expand elsewhere (eg,
increased hospitalizations).

Thus, researchers and clinicians
have increasingly realized that it is
essential to measure a balance of out-
comes to ensure that no one outcome
type is being maximized to the detri-
ment of another. Named the ECHO
Model by Kozma, Reeder, and Schulz,
the balance-of-outcomes approach
posits that the outcomes of medical
care can be classified along 3 dimen-
sions: clinical, economic, and human-
istic.* Clinical outcomes are medical
events that occur as a result of disease
or treatment. Economic outcomes are
direct, indirect, and intangible costs
compared with the consequences of
medical treatment alternatives.
Humanistic outcomes are conse-
quences of disease or treatment on
patient functional status or quality of
life (eg, physical function, social func-
tion, general health and well-being,
and life satisfaction). Humanistic out-
comes also include patient satisfaction
with healthcare services and the
results of treatment. Building on the
traditional medical model, which is
oriented primarily to clinical out-
comes, the ECHO Model adds a multi-
dimensional aspect by incorporating
the systematic assessment of human-
istic and economic outcomes, as well
as clinical indicators, to provide a
more comprehensive measurement of
healthcare value.

Why Balance Outcomes?

The ECHO approach to clinical
practice improvement, outcomes
research, and disease management
has numerous advantages, some of
which are outlined as follows: 1) it
decreases the probability that short-
sighted interventions with unantici-
pated negative effects will be imple-
mented and continued over the long
term; 2) it helps ensure that outcomes
of key interest to a variety of stake-
holders will be measured and reported;
3) it fosters movement from a compo-
nent orientation to a “systems-think-

ing” model in the development of
interventions and the indicators
selected to monitor their impact; and
4) it fosters a comprehensive
approach to the measurement of
healthcare value.

Different Outcomes for
Stakeholders and Incentives

The selection of which outcomes to
measure in a particular healthcare
system can be a sensitive issue
because there are limited resources
for data collection, just as there are
limited resources for healthcare deliv-
ery. In addition, outcomes of interest
vary by stakeholder group and by
incentives of the healthcare system.
For example, physicians continue to
be most interested in objective clini-
cal outcomes (eg, reducing blood
pressure, cholesterol, or glycohemo-
globin levels). In contrast, healthcare
administrators are more interested in
savings in direct medical costs and
short-term return on investment.
Patients are concerned about satisfac-
tion with health services and their
resulting quality of life, while employ-
ers are interested in programs that
decrease absenteeism and premiums
and increase productivity for their
employees. It is therefore wise to
select at least some outcomes in each
of these categories.

The selection of outcomes should
also be informed by an understanding
of the structure and incentives of the
healthcare delivery system, if the pri-
mary objective is to foster improve-
ment in the most relevant areas.
Thus, in a capitated, integrated sys-
tem that bears full risk for a popula-
tion of health plan enrollees, it makes
sense to select a comprehensive dis-
ease management approach that
addresses the full continuum of care,
including primary prevention. In this
situation, it is wise to select process
and outcome indicators that reflect
overall system impact on patient
health. For example, incentives in a
capitated system favor keeping people
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as healthy as possible so they have
fewer hospital admissions and emer-
gency department visits. This is in
stark contrast to a traditional fee-for-
service hospital, in which higher
admissions mean higher revenues. In
the hospital-based system, a more rel-
evant measure might be hospital
length of stay, since reductions in
lengths of stay are likely to be finan-
cially attractive.

Measure Both Process and
Outcome Indicators

Those in the healthcare commu-
nity who believe that measurement
and monitoring should focus solely
on outcomes do so in part because of
concerns that the process focus
characteristic of past quality
improvement efforts did not reliably
lead to improved outcomes. The
argument against that is that it is
essential to measure both process
and outcomes for 2 reasons. First, a
seminal premise of the outcomes
research pioneers, such as Dr
Wennberg and Dr. Ellwood, was the
widespread need for rigorous knowl-
edge concerning the relative out-
comes of various treatment alterna-
tives in everyday healthcare settings
(eg, surgery versus “watchful wait-
ing”). To measure outcomes alone is
to miss the opportunity to assess
which approach works Dbest.
Second, it is essential to be able to
link specific process changes to spe-
cific outcome changes to ensure that
the outcome changes that are
observed are in fact the result of the
interventions implemented. This is
particularly true if the intervention
is to be disseminated to other health-
care settings. In busy health sys-
tems, many changes are typically
occurring simultaneously, so it is
important to design studies rigorous-
ly (eg, with control groups) to
increase the likelihood that it was
the formal intervention that resulted
in the outcome change, rather than
some extraneous factor.

--- THE ROLE OF THE ECHO MODEL -

Furthermore, process changes are
frequently outcome changes in dis-
guise. That is, the proximate outcome
of interest is frequently a process
change, as in the case of increasing
the use of preventive versus rescue
drugs in the treatment of asthma.
Without a change in this central
process outcome, it is unlikely that

the targseted outcome of hospital
admission reduction can be achieved.
In the case of the allergic rhinitis dis-
ease management study conducted at
Lovelace Health Systems, the process
or behavioral outcomes desired were
similar to those for asthma—a change
in physician prescribing patterns
from reliance on rescue drugs to
increased use of nonsedating antihis-
tamines and nasal anti-inflammato-
ries (ie, preventives), accompanied
by a change in patient behavior in
the direction of premedicating and
avoiding allergens. In this study, the
desired behavioral/process changes
were achieved for both clinicians and
patients, but the expected improve-
ments in the outcomes of decreased
allergy symptoms and improved qual-
ity of life remained elusive because of
an unusually mild autumn allergy
season. The selection and monitoring
of appropriate process/behavioral
indicators is therefore essential to an
understanding of the mechanisms
driving eventual changes in out-
comes, as well as an understanding of
the extraneous factors—such as a
mild allergy season—that may inter-
vene between process and outcome.
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Case Examples of ECHO Model
Application

One of the articles in this supple-
ment presents and discusses results
from a large disease management
project—based at Lovelace Health
Systems in Albuquerque, New
Mexico—which addressed improved
management of allergic rhinitis [see
article from Dr Santos in this supple-
ment]. Lovelace is a large integrated
delivery system with more than 3000
employees located throughout New
Mexico. It includes a 300-physician
multispecialty group practice, 1600
network physicians, numerous pri-
mary care centers, a 235-bed acute
care hospital, several regional prac-
tice sites, a 229,000-member HMO,
and 4 affiliated research institutes.
This study was 1 of approximately 17
disease management initiatives
undertaken at Lovelace between
1993 and 1998 as part of its now
nationally recognized Episodes of
Care® (EOQ) program. One of the key
lessons learned in the evolution of
this major clinical practice improve-
ment initiative was the importance of
using a balanced multidimensional
approach to outcomes measurement,
including economic, clinical, and
humanistic indicators. Several case
examples from the Lovelace experi-
ence that utilized this approach are
presented as follows.

Pediatric Asthma

The Pediatric Asthma EOC has
been one of the most successful
Lovelace programs and has served as
an excellent example of the balance-
of-outcomes approach exemplified in
the ECHO Model. Because Lovelace is
largely a capitated delivery system,
the Pediatric Asthma EOC team
selected indicators that were consis-
tent with Lovelace’s comprehensive
responsibility for the patient’s total
healthcare utilization. The primary
goals of the Pediatric Asthma EOC
were therefore to decrease all types of
acute healthcare utilization, includ-

ing hospital admissions, emergency
department use, and acute visits to
the physician’s office. The interven-
tions included training physicians in
national asthma practice guidelines;
creating a pediatric asthma clinic
with specialized care and education
for moderate to severely asthmatic
children; and quarterly feedback to
primary care physicians to encourage
their use of preventive versus rescue
medications. Clinical, cost, and quali-
ty-of-life data information were col-
lected to provide a balanced assess-
ment of the impact of the multiple
interventions. In brief, the results
were as follows: hospital and emer-
gency department admission rates
decreased significantly; quality of life
(eg, asthma symptoms) improved
greatly for patients seen in the spe-
cialized asthma clinic; patients and
their parents missed far fewer days of
school and work (a positive outcome
for employers as well as patients and
their families); and short-term total
direct healthcare costs remained
about level for the clinic patients
(although costs shifted from inpatient
to outpatient settings, reflecting the
better quality of life enjoyed by these
patients).>7

Depression

Depression was another condition
in which team leaders sought to
measure a variety of outcomes. The
literature suggested that depression
was being underdiagnosed and under-
treated in the primary care setting
nationally, so the Depression EOC
team decided to address those key
issues in their practice guidelines and
physician  education  programs,
Changes in primary care physician
behavior did occur, with an increased
use of a depression-screening test and
a resulting increase in diagnosed
depression and treatment. At the
same time, there was concern that
the effective but expensive new selec-
tive serotonin reuptake inhibitor
(SSRI) drugs for depression, which
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made treatment in the primary care
setting safe and effective, might
increase the overall cost of treating
these patients. A medical cost-offset
study was accordingly undertaken
with the hope that the increased cost
of SSRIs would be offset by decreases
in reportedly high healthcare utiliza-
tion for vague complaints considered
characteristic of untreated depressed
patients. This proved to be true, with
a significant decrease in overall
healthcare utilization, despite the
substantial increase in pharmaceuti-
cal costs (Lovelace Health Systems,
unpublished data, 1996).

Coronary Artery Bypass Graft
Surgery

Most disease management pro-
grams at Lovelace were undertaken to
improve the quality of care for the
disease in question, with the expecta-
tion that “cost follows quality.” That
is, improved quality of care for
patients with chronic diseases will
result in overall decreases in costs or
at least cost maintenance. In the case
of coronary artery bypass graft
(CABG) surgery, however, Lovelace
clinical leaders were aware that the
average length of stay for Lovelace
CABG patients—which is considered
a cost driver—was longer than
national benchmarks. As a result, the
clinical leaders decided to make
reduction in length of stay a primary
outcome focus. An inpatient Careline,
or practice guideline, was developed
and implemented to standardize hos-
pital care for CABG patients with the
intent of reducing average length of
stay. At the same time, the multidis-
ciplinary team that led the CABG
effort was aware of the need to meas-
ure other outcomes to ensure that
any reductions in length of stay did
not result in a negative impact on
such critical outcomes as mortality or
hospital readmissions. Thus, these
latter indicators were also tracked.
Average length of stay decreased by 4
to 5 days, and mortality rates
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remained level, but readmission rates
initially increased.® This increase led
Lovelace to institute a post-CABG
telemanagement program to proac-
tively address incipient problems,
such as congestive heart failure,
before a readmission was necessary.
Readmission rates subsequently
returned to previous levels, while
length of stay remained low.

Allergic Rhinitis

The last case example is allergic
rhinitis. From its inception in 1996,
the Allergic Rhinitis EOC team was
aware of the need to measure both
process and outcome changes and
the need to measure economic, clini-
cal, and humanistic outcomes. After
substantial deliberation, the team
decided to address the following key
educational objectives for desired
behavioral change in physicians and
patients: 1) increased prescribing and
use of preventive drugs, such as
nonsedating antihistamines and
nasal anti-inflammatories; and 2)
increased premedicating and avoid-
ance of allergens by patients. At the
same time, quality of life and allergy
symptoms were tracked, along with
economic/cost factors, such as health-
care utilization. The project was suc-
cessful in changing both provider and
patient behavior in the desired direc-
tions. Quality-of-life measures showed
less impact due to an unusually mild
allergy season.® Economic results are
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described in the article by Dr. Santos
in this supplement.

Conclusion and Discussion

The ECHO Model represents an
important conceptual framework for
effective clinical practice improve-
ment and outcomes studies. This is
especially true in a healthcare market-
place in which numerous stakeholders
share power, influence, and the
demand for accountability in both cost
and quality arenas. Analyses empha-
sizing components rather than a bal-
anced-system approach are no longer
adequate to the needs of physicians
and other clinicians, if they ever were,
In addition, as a conceptual frame-
work, the ECHO Model is more logically
compelling and more scientifically rig-
orous than a unidimensional approach
to outcomes measurement. It is fre-
quently more resource intensive to
conduct a multidimensional study, but
the credibility of the results and the
avoidance of expensive mistakes based
on inadequate information well justify
the additional resources.
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