EVIDENCE-BASED CLINICAL PRACTICE

Using Outcomes to Improve Quality of Research

and Quality of Care

Richard A. Deyo, MD, MPH

Your clinic bas decided to undertake a quality-improvement initiative for patients with low back pain. A steering
committee has recommended implementing a set of evidence-based guidelines developed through the sponsorship of
the Agency for Health Care Policy and Research. Strategies are now in place to modify your guidelines and your col-
leagues® prescribing practices with regard to bed rest, use of imaging studies, and days off from work.” Always the
skeptic, you ask your medical divector, “How will we know if following these guidelines bas done any good?”

For an increasing number of clinicians and health
care administrators, the answer to this question
would be that we should examine patient out-
comes. But what does outcomes mean, and why
has outcomes research become a buzzword of the
1990s?

Several pressures have led to interest in study-
ing outcomes of care and to the growing impor-
tance of evidence-based medicine in general. Per-
haps the most obvious has been the rapid increase
in health care costs, which leads health care pur-
chasers, employers, the public, and the govern-
ment to ask, “Are we getting our money’s worth?”
This question seems especially relevant because,
despite higher costs, many public health statistics
regarding morbidity and mortality are worse in
the United States than in many other developed
countries.! Second, accumulating evidence shows
enormous geographic variations in the style of
medical care? and even specialty variations in the
care of patients with apparently similar condi-
tions.? Such wide variations in practice style have
suggested to many observers that some clinical
practices and their resultant costs are idiosyncratic,
based on variations in training, local habits, and
differing opinions rather than on firm evidence of
what produces the best patient results. The impli-
cation is that some care might be unnecessary. The
questions from those outside the medical profes-
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sion are, “If you guys know what you are doing,
why is there such wide variation in care? And why
should we pay for care that exceeds some norm or
average?” Such questions constitute a call for ac-
countability by health care providers: justify the
high costs in terms of good outcomes.

What Are Outcomes?
Traditionally physicians have thought of outcomes
in terms of physiologic phenomena. For example,
suppression of cardiac arrhythmias would be seen
as an appropriate outcome for antiarrhythmic
drug therapy in a patient who has ischemic heart
disease. A decrease in the erythrocyte sedimenta-
tion rate might be seen as an outcome for patients
with rheumatoid arthritis who are receiving dis-
ease-remitting therapy. Reduction in prostate size
might be seen as the appropriate goal of drug ther-
apy for benign prostatic hypertrophy. Ultimately,
however, these physiologic and anatomic end
points are termed surrogate outcomes. We presume
that they are closely linked with the ultimate out-
comes of greatest interest to patients and to soci-
ety, such as symptom relief, the ability to perform
normal daily activities, and survival. There are,
however, many sobering examples of surrogate
outcomes that were poor markers for these ulti-
mate outcomes of interest. Some examples are
shown in Table 1.+-8

All of these examples illustrate a hazard of de-
pending on surrogate outcomes to judge the ef-
fects of therapy and support the argument that if
we regard symptom relief, daily functioning, and
survival as the major goals of therapy, then we must
measure them directly rather than inferring them
from physiologic changes. Unfortunately, clinical
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Table 1. Examples of Dissociations Between Surrogate Outcomes and End Results.

Treatment

Surrogate Outcomes

End Results

Encainide, flecainide for ventricular
arrhythmia after myocardial infarction*

Clofibrate for hypercholesterolemia’
Plasmapheresis for rheumatoid arthritis®
Finasteride for benign prostatic

hyperplasia’
Biofeedback for low back pains®

90% suppression of complex ventricular
ectopy

Lower cholesterol levels, fewer ischemic
heart disease events

Lower erythrocyte sedimentation rate,
complement levels

Shrinkage of prostate size

Reduced electromyographic activity in
paraspinous muscles

Mortality twice as high as with placebo

Mortality 25% greater than with
placebo

No improvement in pain relief, func-
tion, or number of inflamed joints

No improvement in urinary frequency
or urgency

No significant reduction in pain

research has historically focused on just such phys-
iologic outcomes,and only recently have investiga-
tors begun to incorporate measures of symptoms
and function into many clinical trials.

These considerations in part explain the recent
growth of questionnaire measures for assessing
patient symptoms, function, and health-related
quality of life. The latter term has been adopted
because of the recognition that quality of life de-
pends on many things beyond the control of med-
ical care, including income, safe housing, job op-
portunities, and many other features of the social,
political, and economic environment. The current
generation of questionnaires for measuring health
status or health-related quality of life fuse social
science methodology and clinical expertise to
quantify important but subjective phenomena.

A common complaint about questionnaire data
is that they are soft as opposed to the harder out-
comes of physiologic measures. The boundary,
however, between hard and soft data is often indis-
tinct. We might judge the hardness of data by
their objectivity (physician report versus patient
observation), preservability (radiographic or his-
tologic specimen), or dimensionality (eg, a hemat-
ocrit measurement versus the observation of pale-
ness). On the other hand, some methodologists
argue that reproducibility of a result is the crucial
attribute of hardness, and by this yardstick many
questionnaire measures are at least as hard as
widely accepted clinical measures.? Table 2 illus-
trates some examples in which the reproducibility
of questionnaire measures actually exceeded the
reproducibility of expert clinical judgments.10-15

Reproducibility aside, it is possible to show that
questionnaire results correlate with other health
phenomena of obvious importance. For example,
Figure 1 shows survival curves among middle-

aged men in a national survey who responded at
baseline to a question regarding their overall
health.16 The 10-year mortality was strongly asso-
ciated with the respondent’s own judgment about
whether his health was excellent, very good, good,
fair, or poor. Furthermore, the survival differences
were substantial, ranging from about 60 percent
to 95 percent. Although little is known about how
the respondents made these health judgments at
baseline, this simple subjective report obviously
had substantial prognostic power. Associations of
this sort provide evidence for the validity of many
widely used health status questionnaires.

Outcomes Management

Most observers make a distinction between out-
comes management and outcomes research. Out-
comes management refers to the use of outcome
measures in the course of routine clinical care. For

Table 2. Studies of the Reproducibility of Patient
Reports and Expert Evaluations.

Subjective Reports Kappa* Expert Evaluation Kappa*

Cough 0.87  Abnormal findings, 0.37
v throat examination
Runny nose 0.75  Abnormal tympanic  0.42
membranes
Health history 0.79  Dorsalis pedis pulse, 0.51
questionnaire present or not
Function: sickness  0.87  Ankle reflexes 0.50
impact profile normal
Pain: visual 0.94  Radiologistagree-  0.51
analog scale ment whether lumbar
spine radiographs
are normal

From Deyo et al,!® Wood et al,!! Koran,!2 Deyo et al,!? Pecoraro
et al,"*and Deyo.1s

*The kappa statistic quantifies agreement between two observers
or replicates measurements after adjusting for chance agreements.
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Figure 1. Male mortality in NHANES-1 Epidemiologic Follow-up Study by levels of self-rated health.

Data from Idler and Angel.'¢

example, outcome measures might be used for
quality-improvement purposes and to eva'lu‘ate
changes in the organization or content of clinical
care. This use of outcome measurement is illus-
trated by the case example that began this article.
Use of outcome measures for such purposes is in-
creasingly advocated by accrediting organizations
that deal with large ambulatory care systems.

In some cases hospitals or health plans have ad-
vocated using outcome measures to compare indi-
vidual physicians or different treatments. For ex-
ample, a hospital in Portland, Ore, used a popu.lar
health status questionnaire, the SF-36, to examine
outcomes of hip-replacement surgery. 7 As shown
in Figure 2, these studies permitted comparisons
between individual orthopedic surgeons and be-
tween different prosthetic devices. Several points
were apparent from these studies. First, rapid im-
provement following surgery was generally ob-
served, although the longer term results were
somewhat less favorable. Second, although there
were differences between surgeons and between
prosthetic devices, at least some of the differences
could be accounted for by differences in the base-
line severity of the patients’ conditions, as sug-
gested by differences in SF-36 scores at the preop-
erative measurement. Nonetheless, it is easy to
visualize how data of this sort might allow individ-
ual providers to compare notes or to choose a
standard approach that appears to optimize pa-
tient outcomes.

Outcome data might also be used to evaluate

large system changes by a hospital, a health care
system, or new health policy. If, for example, a
health care system chose to alter its mix of gener-
alist and specialist physicians, it might ask whether
the end results in terms of patient outcomes were
better or worse following the change. At one time,
Washington State anticipated a major health pol-
icy reform (including universal coverage in a sys-
tem similar to the Clinton plan), which ultimately
was reversed by the state legislature. Had the plan
gone forward, the state Department of Health an-
ticipated developing a statewide outcome tracking
system to help determine whether the overall
health impact on the citizens of Washington State
was favorable, unfavorable, or neutral.

Better data systems are necessary to apply out-
come data to routine care. Some have suggested
that brief health status questionnaires could be
used routinely at clinic visits, much as vital signs
are routinely measured.”® Nonetheless, manipulat-
ing such data, having them entered into a comput-
erized database, and analyzing the results, all im-
pose important burdens and costs. Although many
health care providers have information systems
that routinely collect information on patient use of
services, amounts billed, diagnoses, and insurance
coverage, these information systems typically have
no data concerning patient symptoms, dysfunc-
tion, or satisfaction; nor do they have the kind of
clinical detail that would be necessary to interpret
these outcomes. Thus, realizing the full potential
of outcome measures will likely require greater at-
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Figure 2. Average physical function scores of patients having hip-replacement surgery. Top: patient scores com-
paring surgeons. Bottom: patient scores comparing devices.

Data from Lansky et al.'” *Indicates differences significant at P = 0.05 level.
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tention to their incorporation into large computer-
ized databases. In the meantime, even small re-
peated patient surveys might provide useful infor-
mation for quality-improvement purposes."”

Outcomes Research

Outcomes research refers to investigation aimed at
understanding what works and what does not work
in clinical care. Typically, such research is focused
" on the end results of patient care in terms of symp-
toms, disability, and survival rather than the surro-
gate outcomes of physiology, laboratory results, or
imaging. The term is generally applied to studies of
the effectiveness of various clinical approaches,
meaning their success in routine clinical practices.
In contrast, studies of treatment efficacy typically
are randomized clinical trials conducted among
highly selected patient populations, often in acade-
mic centers, often with leading experts providing
the care and with closer monitoring and follow up
than would generally be the case in routine set-
tings. Efficacy studies address whether a treatment
can work under ideal circumstances, not whether it
does work as generally applied in routine care. Ef-
fectiveness in routine care is a function of efficacy,
but also of diagnostic accuracy, physician skill in
applying a treatment, patient compliance, and per-
haps other factors that are artificially optimized in
the clinical trial setting. Some would include ran-
domized trials of treatment impact under the
rubric of outcomes research if the trials incorpo-
rated patdent-relevant outcome measures and were
conducted in routine clinical settings.

More typically, however, outcomes research
refers to the analysis of large administrative data-
bases, such as insurance claims, to learn something
about the costs, complications, and use of services
associated with certain clinical strategies, or to ob-
servational studies, such as cohort studies, of pa-
tients receiving different treatments for the same
condition but with the treatments determined by
the course of usual care, rather than the interven-
tion of a randomization schedule or investigator.
Outcomes studies using these designs have in
some cases added greatly to the understanding of
the patient experience of various outcomes, unex-
pected consequences of therapy, and important
gaps in clinical knowledge.

A series of studies conducted by the University

of Washington Patient Outcome Research Team

on low back pain can serve as examples. Back pain

was chosen for study because of its frequency, high
costs, and wide treatment variability in styles of
practice. One aspect of the project focused on out-
comes of lumbar spine surgery, beginning with a
synthesis of published literature on outcomes.20-22
This synthesis showed that there is fair evidence
from randomized trials to support the efficacy of
conventional lumbar discectomy, but not the
newer percutaneous techniques.?? The cost-effec-
tiveness of discectomy appeared to compare favor-
ably with other widely accepted treatments, such
as treatment of mild hypertension.?? The evidence
on spinal fusion suggested that this procedure of-
fers little advantage when used in conjunction
with simple discectomy for patients with herni-
ated discs. There were no controlled trials of
spinal fusion for degenerative discs in the absence
of herniation.2?

Subsequent analyses of insurance claims data-
bases showed that lumbar spine operations in-
volving fusion procedures were associated with
higher costs and complication rates than discec-
tomy or laminectomy alone.?*2* These analyses
also showed that reoperation rates following
spinal fusion were at least as high as reoperation
rates following laminectomy or discectomy with-
out fusion. In the absence of randomized trials,
these studies provided important descriptive in-
formation that supplemented the results of the
literature syntheses.

The Patient Outcome Research Team also
conducted a prospective cohort study that tracked
outcomes of patients with sciatica or spinal steno-
sis cared for in the offices of orthopedic surgeons,
neurosurgeons, or occupational medicine physi-
cians. These data provided richer detail regarding
patient outcomes than was previously available,
and, as did the only randomized trial, suggested
that after controlling for important confounding
variables, surgery offered an advantage in many 1-
year outcomes for patients with herniated discs
and spinal stenosis.?6-28 Return to work outcomes
after 1 year and 3 years, however, were virtually
the same with or without surgery.

The team then used the outcome data from the
literature syntheses and claims analyses to develop
an interactive computer-based video program for
patients considering low back surgery. The intent
of the program was to provide the best available in-
formation on outcomes of surgical or nonsurgical
care tailored specifically to diagnosis and patient
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age.?? Thus, the program provides outcome data
to patients in an effort to involve them more di-
rectly in decisions about their own care. Some data
from these studies were also incorporated into
clinical guidelines for managing low back pain.3?
These guidelines have had important impacts on
quality and costs of care in some large health care
organizations, and the research data might have
contributed (with several other factors) to a na-
tional decrease in spinal fusion rates in 1994.

Commonly Used Instruments for Studying
Health Outcomes

A wide variety of questionnaires is available for
measuring symptoms and functional outcomes.
These instruments typically measure outcomes in
separate dimensions, such as physical functioning,
emotional functioning, and role functioning. Some
of these instruments are generic, meaning that
they could be used for a wide variety of patients
with a wide variety of conditions.*! Examples in-
clude the SF-36 (short form with 36 items, adapted
from the Medical Outcomes Study)’? and its
shorter version, the SF-12.33 These instruments
are currently in wide use. Other examples are the
Sickness Impact Profile3* the Duke Univer-
sity Health Profile,?*¢ the Dartmouth COOP
charts,3” and the Quality of Well-Being Scale.38
The latter instrument and the EuroQoL (Euro-
pean Quality of Life Scale)’? not only measure pa-
tient symptoms and functioning but also attach
preference weights to each outcome state derived
from interviews with large numbers of lay persons.
These instruments permit the calculation of a sin-
gle utlity score for any outcome condition, which
could theoretically be used in decision analysis and
cost-effectiveness analysis.

In contrast to generic health-related quality-
of-life instruments are disease-specific question-
naires, which focus more closely on the types of
symptoms and dysfunctions that occur with par-
ticular disease conditions.3! Examples are avail-
able for studying the outcomes of asthma,* back
pain,*1* heart disease, 444 arthritis,*% dia-
betes,*” and many other conditions. Examples of
studies using such instruments are cohort studies
of back pain outcomes,?”?8 studies of outcomes of
different treatments for hypertension,*® studies of
outcome for rheumatoid arthritis,* treatment for
acquired immunodeficiency syndrome,’® and
many others,

Generic questionnaires are needed when com-
paring the impacts of treatments for different dis-
eases, including their cost-effectiveness. Disease-
specific questionnaires are often more sensitive to
subtle but clinically important changes and can
pick out very specific health improvements that
would not be apparent with a generic instrument.
For research purposes, many investigators advo-
cate including both a generic and a disease-spe-
cific measure.

Barriers and Hazards of Outcomes Analysis
Unfair Outcome Comparisons

A major problem with the use of outcomes for
comparing providers or health care systems is that
there might be incentives to “game” the results.
One destructive way would be if certain providers
simply declined to take the most difficult or se-
verely ill patients. Accepting only healthier pa-
tients at the beginning assures having healthier
patients at the end of treatment, and it has been
suggested, for example, that cardiac surgeons
might shun the tough cases.

More generally, making fair comparisons
among physicians or hospitals based on their out-
comes requires careful adjustment for case mix, so
that providers with sicker or demographically dis-
advantaged patients are not unfairly penalized.
Strategies for adjusting risk have been developed,
generally incorporating at least patient age, sex,
and comorbid conditions, all of which are available
in most large automated databases.’! In some cases,
adjustment for disease severity or complications is
included, though such information is less consis-
tently available. If health status or quality-of-life
questionnaires were in widespread routine use,
they could offer a powerful additional method for
adjusting for baseline characteristics in addition to
providing measures of outcome. Such adjustment
techniques can help to level the playing field, but it
is unlikely they will ever completely adjust for im-
portant differences among populations (which is,
indeed, the reason for the ascendancy of random
allocation in comparing treatment efficacy).

Factors Other Than Medical Management That
Affect Outcomes

Many factors other than medical care affect the
outcomes of a particular illness. For example, pa-
tients with multiple comorbid chronic diseases are
likely to have worse outcomes than patients with
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just a single condition. Homeless persons might
have worse outcomes from many diseases than
might patients who are more affluent. Patients
who are compliant with drug therapy or with
physical treatments are likely to have better suc-
cess than those who are not. Genetic endowment
can have important influences on outcomes re-
gardless of the quality of care. Thus, it is impor-
tant to define outcomes that are truly sensitive to
the quality and effectiveness of the medical care
delivered.

Difficulties in Measurement

For many conditions, the optimal timing or dura-
tion of follow-up for outcome assessments re-
mains unclear. The timing can be quite different
for acute and chronic diseases and even among
chronic conditions. Different measures might be
necessary for different settings and different pop-
ulations, providing challenges for decision makers
and for efforts to standardize measurement.’? Pa-
tient reading ability and language fluency have
important effects on the feasibility of measuring
health-related quality of life. Similarly, cognitive
impairments can make it difficult or impossible to
collect data from certain patients, and the validity
of surrogate responses is variable.

Costs and Burdens
The costs associated with collecting and analyzing

outcomes data can be substantial and might not be
offset by immediate or obvious savings in other ar-
eas. The respondent burden for patients can also
be substantial, depending on the length or fre-

quency of measures.

Conclusions
The variations in care and cost pressures that have

combined to create ever-increasing calls for ac-
~ countability on the part of the health care profes-
sions has required not simply attention to the
process of care, but to the end results. There has
been a growing recognition that physiologic, lab-
oratory, and imaging outcomes are sometimes
poorly associated with symptomatic, functional,
and survival outcomes, and thus the latter must be
measured directly.

- Symptoms, function, and quality of life can be
quantified in 2 meaningful way, and a great variety
of well-validated instruments are available for use.
Their adoption and widespread use in routine care

settings for outcomes management will require far
better data systems than are currently available
and will require additional resources. In the re-
search arena, one can hope that patient-centered
outcomes will be increasingly incorporated into
clinical trials. Outcomes research in the tradi-
tional sense, including large database analysis and
cohort studies, complement, rather than compete
with, randomized controlled trials. Finally, clini-
cians and investigators should be aware that out-
comes research can in some cases precipitate po-
litical, legal, and media attacks and controversies,
because such research focuses on clinical strategies
that already have some credibility and a share in
the marketplace.’3 .

Outcomes assessment cannot provide all the
answers because of the many problems and pitfalls
described above. Nonetheless, the current focus
on outcomes can substantially improve both the
quality of care and the quality of research in the
US health care system.
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