
966 � September 26, 1996

The New England Journal  of  Medicine

Quality of Health Care

PART 2: MEASURING QUALITY 
OF CARE

NTIL recently, we relied primarily on profes-
sional judgment to ensure that patients received

high-quality medical care. Hospitals routinely mon-
itored poor outcomes, such as deaths or infections,
to identify ways to improve the quality of care. In
rare cases, medical societies reviewed the perform-
ance of physicians. However, monitoring of and im-
provement in quality were generally left to individual
clinicians.

This situation has changed dramatically. We have
learned that practice patterns and the quality of
medical care vary much more than many people had
realized, our ability to measure the quality of care
has advanced considerably, and clinicians are increas-
ingly interested in having objective information
about their practices. Furthermore, patients and pur-
chasers want to know more about the quality of care
available to them.

Rudimentary methods of monitoring care, such as
utilization review and profiling, are now widely used
by insurers and managed-care companies to improve
the efficiency of services. Because these approaches
are often described as measuring quality, many phy-
sicians assume they are the best we can do, even
though they are based largely on administrative or
billing data and lack clinical details. Fortunately, this
assumption is wrong. We now have sophisticated
and efficient methods of measuring quality that can
help clinicians and institutions improve the quality
of the medical care they provide. In this article, we
review various approaches to the assessment of qual-
ity and describe some of their advantages and disad-
vantages.

Two important caveats should be kept in mind.
First, it will never be possible to produce an error-
free measure of the quality of care. Because poor
measures of quality can unfairly harm institutions
and physicians, every effort should be made to use
state-of-the-art measures, even if their use requires
additional expenditures. Second, the quality of care
can be assessed at several levels, from the care pro-
vided by individual health care professionals (e.g.,
nurses or physicians) to the care provided by a
health plan. The measurement issues we discuss are
relevant to all these levels, although we emphasize
assessment at the level of the health plan.

STRUCTURE, PROCESS, AND OUTCOME

Quality of care can be evaluated on the basis of
structure, process, or outcome.1-6 Structural data are

U

characteristics of physicians and hospitals (e.g., a
physician’s specialty or the ownership of a hospital).7

Process data are the components of the encounter
between a physician or another health care profes-
sional and a patient (e.g., tests ordered). Outcome
data refer to the patient’s subsequent health status
(e.g., an improvement in symptoms or mobility). 

If quality-of-care criteria based on structural or
process data are to be credible, it must be demon-
strated that variations in the attribute they measure
lead to differences in outcome. If outcome criteria
are to be credible, it must be demonstrated that dif-
ferences in outcome will result if the processes of
care under the control of health professionals are al-
tered.

People who criticize the use of process data to
measure the quality of care worry that these meas-
ures may not be important predictors of outcomes.
These critics argue that if resources were directed to-
ward improving the processes of care represented by
these measures, the cost of medical care might in-
crease without producing any corresponding im-
provement in health.8

People who criticize the use of outcome measures
believe that most differences in outcomes among pa-
tients receiving the same treatment are the result of
factors not under the control of health care provid-
ers, such as differences in patients’ characteristics.
Thus, they argue that conclusions about quality that
are based on outcome measures may be invalid.

When used appropriately, however, both process
and outcome measures can provide valid informa-
tion about the quality of care. Process data are usu-
ally more sensitive measures of quality than outcome
data, because a poor outcome does not occur every
time there is an error in the provision of care.

METHODS OF QUALITY ASSESSMENT

There are five methods by which quality can be
assessed on the basis of process data, outcome data,
or both.9 The first three methods are implicit — that
is, there are no prior standards or agreements about
what reflects good or poor quality. With each of
these methods, a health care professional (usually a
physician) reviews a data source (usually a medical
record, after care has been provided) and answers
one of the following questions: Was the process of
care adequate (first method)? Could better care have
improved the outcome (second method)? Consider-
ing both the process and outcome of care, was the
overall quality of care acceptable (third method)?

The fourth method evaluates the provision of care
with the use of explicit process criteria.10 For exam-
ple, if we were examining the quality of care received
by a patient with diabetes, we might ask the follow-
ing questions: Did the patient undergo an annual
funduscopic examination by an ophthalmologist?
Were the patient’s feet professionally examined an-
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nually? A nurse or medical-record technician trained
in quality assessment would then compare what was
done to what should have been done, and the result
would be expressed as the proportion of criteria that
were met.

The fifth method uses explicit a priori criteria to
determine whether the observed results of care are
consistent with the outcome predicted by a model
that has been validated on the basis of scientific ev-
idence and clinical judgment. For example, we might
ask the following question: In a population of pa-
tients with type II diabetes and specific clinical char-
acteristics, what are the expected outcomes at one
year as a result of excellent, average, or poor care?
We might predict that with excellent care, 95 per-
cent of the patients will have normal glycosylated
hemoglobin levels and 80 percent will be within 20
percent of their normal body weight; with average
care, these proportions will be 75 and 50 percent,
respectively. These explicit expectations are then
compared with the actual outcomes.

The results of the assessment will vary according
to the method used. The explicit process method is
the most strict, the implicit outcome method the
least strict. Consider a group of patients who are ad-
mitted to the hospital with heart attacks. If we pro-
vide no care for them, most will survive and have a
good outcome. On the other hand, if we provide ev-
erything we can for them, from thrombolytic thera-
py to appropriate monitoring, a few more patients
will live, and a few others will have a better function-
al status. An explicit process assessment would indi-
cate that everyone received poor care in the first case
and excellent care in the second case. However, the
differences would be much smaller if an implicit out-
come assessment were used to measure the quality
of care.

In one study, the explicit process method indicat-
ed that 2 percent of patients received adequate care,
whereas the implicit outcome method indicated that
63 percent received adequate care.9 There are good
reasons for thinking that the 2 percent figure is cor-
rect. If the process criteria are specified correctly, on
the basis of rigorous clinical data and expert clinical
judgment, they will reflect the potential benefit of
excellent care for the other 61 percent of the pa-
tients. As we have observed, however, many patients
get better even when they do not receive all the care
that they need. For many chronic conditions, the
time between the performance of the key processes
of care and the outcome of that care may be quite
long. A patient with diabetes and poorly controlled
blood sugar may not have retinopathy or require
amputation of a leg for 10 or 20 years. But we can
determine whether the patient is receiving the nec-
essary annual monitoring. More important, routine
monitoring should increase the likelihood that ac-
tion will be taken to improve the odds of achieving

a positive outcome earlier (i.e., before an adverse
outcome occurs). It is therefore not surprising that
when physicians are asked to describe what they
mean by quality of care, they define it in terms of
process rather than outcome (i.e., they would find it
unacceptable if patients who were ideal candidates
for thrombolytic therapy but did not receive it were
considered to have received good care because they
were lucky enough to live).11

For all these reasons, the assessment of quality
should depend much more on process data than on
outcome data, especially when those systems are
used to compare health plans or physicians. There
are, of course, exceptions to the rule — for example,
the method used to compare differences in outcome
after coronary-artery bypass surgery.12-15 There has
been extensive research on the best way to adjust
statistically for case-mix differences when assessing
the outcome of such surgery, there is strong evi-
dence of the link between the quality of care and
survival, death after coronary-artery bypass is com-
mon enough to be used as a measure of differences
in the quality of care, and differences in mortality
among institutions or among groups of patients re-
ceiving coronary-artery bypass surgery can be as-
sessed relatively soon after the surgery. Furthermore,
because numerous aspects of the care that are also
difficult to measure influence postsurgical mortality
(e.g., the physician’s skill in the operating room),
differences in survival may reflect differences in qual-
ity not revealed by a limited number of process as-
sessments. Alternatively, we might prefer to use ad-
justed outcomes to evaluate the potential effect of a
change in policy designed to reduce health care ex-
penditures. For example, adjusted mortality rates were
used in a quasi-experimental design to determine
whether the prospective-payment system had a pos-
itive or negative effect on quality.

SELECTING SOURCES OF DATA

After deciding what method of quality assessment
should be used, the next step is to determine the
appropriate source of data. Data used in quality as-
sessment are obtained from diverse sources, such as
records maintained by insurance companies to re-
imburse physicians, clinical records maintained by
health care professionals, survey data collected for
quality-assessment purposes, and direct observations
of the physician–patient encounter. Each source of
data produces a different view of the quality of
care.16 For example, suppose we asked a patient who
had been told she had breast cancer whether the
doctor had discussed options for removing the can-
cer. Because of the emotional impact of the news,
the patient might not remember whether the doctor
had discussed therapeutic options. The doctor might
not have recorded that discussion in the patient’s
medical record, but an audiotape would have cap-
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tured the entire conversation. Which data source
will result in the most valid assessment of quality?
The answer depends on the purpose of the assess-
ment. If the purpose is to determine whether the pa-
tient comprehended the relevant information, then
survey data are most appropriate.17-19 If one wants to
determine whether the physician informed the pa-
tient of her options, then the audiotape is the best
source of information. Finally, if one wants to deter-
mine whether one doctor recorded enough informa-
tion to allow another physician caring for the patient
to know what had been done, then the medical rec-
ord would be the best source of data. Thus, the ap-
propriate source of data for quality assessment de-
pends on the purpose for which the information will
be used.

SUCCESSFUL EXAMPLES OF DEVELOPING 

MEASURES OF QUALITY

It is important for clinicians to understand that
the information they see on physician profiles or uti-
lization-review reports almost never reflects the
knowledge we have accumulated in the past few
years about how best to measure quality. It would
be regrettable to lose support and momentum in the
area of quality monitoring because of bad experienc-
es with these management tools. Although it is
impossible to provide a comprehensive or even rep-
resentative review of assessment techniques here,
several examples will illustrate their potential.

The Agency for Health Care Policy and Research
has used both literature reviews and expert opinion
to establish guidelines for care and quality-of-care
criteria.20-30 The scientific literature has also been
used to develop evidence-based practice guide-
lines31-34 and to evaluate both the appropriateness of
use35-41 of procedures and the quality of inpatient
care received by patients with heart failure, pneumo-
nia, or stroke.42 In the United Kingdom, the Coch-
rane Centre conducts similar reviews.43 In addition,
the Agency for Health Care Policy and Research has
recently funded a project, Consumer Assessments of
Health Plans, to advance the state of the art in ask-
ing patients about the quality of their health care.

After the scientific literature has been reviewed,
specific criteria of the quality of care are enumerated
and categorized by the level of evidence (random-
ized controlled trials, observational studies, or ex-
pert opinion) supporting them. To be useful, these
criteria must be as clinically detailed as possible and
must cover diverse topics, such as what drugs were
used in a patient with asthma, whether smoking ces-
sation was recommended for smokers with stable an-
gina, or whether the appropriate candidates were
offered coronary-artery bypass surgery. Once the cri-
teria have been developed, data sources for evaluat-
ing compliance with them need to be identified.

To perform an explicit outcome assessment, such

as comparing mortality at 30 days among patients
undergoing coronary-artery bypass surgery at vari-
ous hospitals or assessing differences in symptoms,
functioning, and survival among patients receiving
different types of treatment,44 all the above steps
must be taken, with special attention to adjustments
for differences in case mix. Such adjustments require
a conceptual model that links variables such as age,
coexisting conditions, clinical signs, and symptoms
to the outcomes being assessed.45 All these variables
must be measured and appropriate statistical tests
used to adjust for differences in them when compar-
ing performance with an explicit standard. Appropri-
ate use of the explicit outcome method virtually al-
ways requires detailed clinical data.46-54

CONGRUITY OF ASSESSMENT MEASURES

If performed well, the various methods for assess-
ing the quality of care will produce congruent, albeit
different, results. For example, in a national study of
the influence of prospective payment on the quality
of hospital care, data were obtained from the medi-
cal records of 11,250 patients presenting to a ran-
dom sample of 297 hospitals with heart attack,
pneumonia, stroke, or congestive heart failure. The
quality of care was assessed by three of the above
methods: the implicit process method, the explicit
process method with branching criteria (e.g., if
blood pressure is x, then y should be done), and the
explicit outcome method, which looked at 30-day
mortality after adjustment for the severity of illness
at the time of hospitalization.42

With the explicit process method, hospitals in the
lowest quartile of quality had about 5 to 6 more
deaths per 100 people admitted than hospitals in the
top quartile of the distribution, after adjustment for
patients’ characteristics at the time of admission.55

Similarly, in a study of the quality of care provided
by teaching hospitals, other urban hospitals, and ru-
ral hospitals, all three measures of quality — explicit
process, implicit process, and explicit outcome (ad-
justed death rate) — showed that teaching hospitals
provided higher-quality care than other urban hos-
pitals, and rural hospitals provided lower-quality care
than urban hospitals. Thus, the results of the meth-
ods were congruent.56

COMPREHENSIVENESS OF

QUALITY-OF-CARE MEASURES

There is scant evidence that one can generalize
from the quality of care for one set of symptoms or
diseases to the quality of care for another set of
symptoms or diseases. For example, in the prospec-
tive-payment study, hospitals that provided a higher
quality of care for patients with heart attacks also
provided a higher quality of care for patients who
had heart failure or pneumonia, but the correlations,
although significant, were weak. Likewise, a study of
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the process of prenatal care in several health mainte-
nance organizations demonstrated that performance
on one set of measures that involved screening was
not closely correlated with performance on measures
that involved follow-up of abnormalities found on
screening.57 A study of six medical and surgical in-
terventions at six teaching hospitals showed that the
rank ordering of the hospitals’ performance in terms
of both process and outcome measures differed de-
pending on the intervention.58 Although there is
some evidence supporting the concept of high-qual-
ity performance by a physician or hospital, that evi-
dence is not sufficient to allow one to generalize
about quality on the basis of a few conditions, diag-
noses, or symptoms. Such generalizations are espe-
cially problematic when different types of medical
functions are evaluated, such as screening, preven-
tion, diagnosis, and treatment. Thus, a sound meas-
ure of the quality of care must include separate
measures for these functions.

It takes skill, time, and money to evaluate the sci-
entific literature, update criteria as science changes,
develop and administer valid data-collection instru-
ments, and analyze the results with appropriate meth-
ods. It is therefore not surprising that the most
widely used system for measuring the performance
of health plans, the Health Plan Employer Data and
Information Set (HEDIS) 2.5, is based mostly on
readily available administrative data.59 The system
contains nine indicators of quality, seven of which
are process indicators; five of these process indica-
tors are related to prevention. We do not know
whether plans that perform well on the basis of these
preventive measures are likely to perform well in the
diagnosis and treatment of serious acute and chronic
illnesses. The developers of HEDIS understand this
problem and recently issued a call for measures that
will expand the system’s coverage beyond preventive
care. Some of these new measures will require data
sources other than traditional administrative rec-
ords; more detailed clinical data will be needed, as
well as the patient’s perspective on the quality of
care received. A new version of HEDIS that assesses
the quality of care for chronic conditions will be
much more expensive to use than is HEDIS 2.5. We
need to educate the public and other purchasers
about the value of using more sophisticated and
clinically meaningful measurement techniques.

CONCLUSIONS

Tools are now available to measure quality effi-
ciently.60 Our goal should be to ensure that all pa-
tients receive care considered to be high in quality
on the basis of scientific data and expert judgment.
To meet this goal will require an assessment of qual-
ity that is based largely on process criteria; we be-
lieve this orientation toward process will prove fruit-
ful in preventing a deterioration in the quality of

care in the long run. In this endeavor, however, we
must use only process measures for which we have
sound scientific evidence or a formal consensus of
experts that the criteria we are using do indeed,
when applied, lead to an improvement in health. We
can thus ensure that the quality of care remains on
the political agenda as we try to improve the health
of our patients.
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