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I. INTRODUCTION
Quality assessment is becoming a major force in American health care. Consumers and purchasers
of care are demanding that health plans publicly report on the quality of the care they are delivering. Local,
state, and national organizations are collecting and reporting information on quality for health care
organizations (most typically managed care plans), communities, and types of care.
The National Cancer Policy Board has commissioned this paper to review quality of cancer care in
the United States. We will explain the methodologies and uses of quality assessment, and then report on
what work has been done to assess quality for three particular types of cancer: breast cancer, childhood
cancer, and prostate cancer.
We begin with a definition of quality of care. The Institute of Medicine has defined quality as
“the degree to which health services for individuals and populations increase the likelihood of desired
health outcomes and are consistent with current professional knowledge” (Lohr, 1990).
Good quality means providing patients with appropriate services in a technically competent
manner, with good communication, shared decision making, and cultural sensitivity. In practical terms,
poor quality can mean too much care (e.g., unnecessary tests, medications, and procedures, with associated
risks and side effects), too little care (e.g., not receiving a lifesaving surgical procedure), or the wrong care
(e.g., medicines that should not be given together, poor surgical technique).
In recent years, the health care system has been undergoing a dramatic transformation. New
organizational structures and reimbursement strategies have created incentives that could lead to a
reduction in quality of care by not providing necessary care in a timely manner. Concerns about such
consequences have prompted a movement to assure that efforts to control costs will not sacrifice quality.
Despite the availability of state-of-the-art health care throughout the United States, study after
study has shown that many people are getting more care than they need and many are getting less than they
need (Schuster et al., 1998). This is true for different types of care and in different settings.
This paper will review who can make use of information on quality of cancer care, how it can be
measured, what is known about the quality of cancer care in the United States, how a health care provider
can use information on quality to improve quality, and how quality is currently being monitored.
II. WHO USES INFORMATION ON QUALITY OF CARE?
Assessments of the quality of care provided by clinicians, hospitals, and health plans can be used
for multiple purposes.
Information on quality can help consumers make informed choices. Most consumers know little
about the technical proficiency of the clinicians or health plans they choose. Some ask friends for referrals.
Some choose clinicians based on limited information in a brochure from a health maintenance organization
(HMO), such as clinicians’ age, gender, and medical school. Some choose providers based on convenience
of location. When selecting a health plan, consumers may compare price and covered services, but they
may find it difficult to learn how well plans provide care in general or for particular conditions. Quality
monitoring can provide such information to help consumers decide where and from whom to obtain care.
Because a cancer diagnosis is usually unanticipated and because of restrictions on changing health
insurance, most people may not specifically focus on information about the quality of cancer care when
selecting a plan or source of care. Once a diagnosis of cancer has been made, many people do not have
much flexibility when it comes to changing insurance. However, some people are able to change insurance
(e.g., if they take a new job with a large employer for which there is no denial of coverage for preexisting
conditions), and many can change medical groups within a particular health plan. There is some evidence
regarding which people switch plans after a diagnosis. Although Medicare beneficiaries in managed care
can change health plans or switch to fee-for-service, they do not have high rates of switching plans after a
cancer diagnosis (Riley et al., 1996). However, we do not know whether these rates would be different if
information on the quality of cancer care were available. In addition, it is worth keeping in mind that some
people without cancer might use information on quality of cancer care (along with quality of cardiac care,
diabetes care, etc.) because they want a provider who will provide excellent care for conditions for which
they have a high risk (e.g., because of a particular family profile, history of smoking or occupational
exposure).
Information on quality can also help public and private group purchasers of care. Companies that
provide health insurance for their employees must decide which health plans to make available. Nearly
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half of Americans who receive health insurance at work have only one option, so the employers are
essentially choosing the plan (Mark and Burleson 1995; Etheredge 1996). Similarly, state and federal
governments must decide which health professionals can provide care to beneficiaries of governmentfunded health insurance (e.g., Medicaid, Medicare). As concerns have increased about rising health care
costs, many large purchasers have considered price of care as the primary factor in determining which
health plans to offer. Yet, although it is tempting to believe that more efficient plans trim costs in health
care while keeping essential and necessary services, studies reveal that cost containment results in the
elimination of both necessary and unnecessary care (Bernstein et al., 1993; Hilborne et al., 1993; Leape et
al., 1993; Lohr et al., 1986). Quality assessment and monitoring provide the tools purchasers need to
balance cost and quality. Some organizations representing purchasers of care (e.g., the Pacific Business
Group on Health) incorporate quality improvement goals into their negotiations over price. If the plans do
not meet the goals, they forfeit a portion of their premiums.
Information on quality is also useful for physicians and patients when making specific treatment
and referral decisions. For example, success rates for a particular intervention may be highest in research
studies, which often include only the best clinicians and facilities and enroll patients who have no other
diseases and who are likely to follow treatment instructions carefully (Brook, 1993). Because care
provided in the “real world” may not have the same results as care provided under research conditions,
information on local clinical results will help primary care providers and patients determine which
available physicians or hospitals have the best success rates and, given those rates, whether the potential
benefits of a procedure found effective in a research setting outweigh the risks. For example, in the 1980s,
single institution studies found higher response rates with new chemotherapy regimens (m-BACOD,
ProMACE-CytaBOM, MACOP-B) compared with the standard treatment for Non-Hodgkin’s Lymphoma
(CHOP). When multi-institutional studies were conducted, the success rates were not replicated,
presumably because the original studies used highly select samples of patients (Gordon et al., 1992; Fisher
et al., 1993).
Clinicians and health plans can use information concerning their own quality of care to improve
the care they provide. Monitoring quality provides the opportunity not only to address inferior quality, but
also to identify and learn from examples of superior quality. Health plans may find that they need to help
individual clinicians improve their care, or they may identify organizational problems that hinder provision
of high quality care. Clinicians and plans may welcome the opportunity to improve, and those that might
not otherwise address quality problems may be motivated by public reporting to address them.
The health system in the United States is rapidly changing because of private market forces and
public policies. However, we know relatively little about the impact of these changes on the health of the
population. Sometimes we cannot even predict whether a change will increase or decrease quality because
the change creates multiple, competing incentives for the various participants in the system. With quality
measurement systems, we can evaluate the impact of health system changes. For example, Medicaid
beneficiaries in many states are being enrolled in managed care organizations. To determine what impact
this shift has on beneficiaries’ health, measurement tools could be used to compare the quality of care
patients with cancer (including stage at diagnosis) receive in managed care settings and the quality of care
they receive in traditional fee-for-service settings.
Cost-cutting efforts create incentives for health plans to reduce the amount of care provided,
which may actually improve the health of the population when useless or harmful care is eliminated.
However, when necessary care is cut, health may decline. Quality of care criteria can help guide decisions
about which type of care should be maintained and which type might be safely eliminated. Better decisions
should result in the delivery of a more effective package of services. There has been some concern, though,
that cost-cutting efforts can be introduced under the guise of quality improvement, without real attention to
improving quality. Such efforts should not be allowed to undermine sincere efforts at making quality
better.
III. HOW DO WE MEASURE QUALITY?
Quality assessment is the measurement of quality by expert judgment (called implicit review) or
by systematic reference to objective standards (called explicit review). Quality may be evaluated at any
level of the health care system: for physicians and other health care professionals; for hospitals, clinics,
rehabilitation centers, and other institutions; for health plans; and for communities.
Different approaches to assessing quality have different strengths and weaknesses, and some
approaches work better in one setting than another. An example of implicit review is when a clinician
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reviews the medical record of a patient and expresses a judgment on whether the care was good or bad.
The clinician may base her opinion on years of experience and understanding of the clinical situation for
which care was provided. However, she might not give the same rating on a different day, and her
colleagues might give a different rating.
Explicit review provides a more systematic approach and can be based on one or more of three
dimensions: structure, process, and outcomes (Donabedian, 1980). “Structural quality” refers to health
system characteristics, “process quality” refers to what the clinician does, and “outcomes” refers to
patients’ health. While producing good outcomes is the ultimate goal of the health care system, using
outcome measures to assess quality is not usually the most effective approach for a variety of technical
reasons (which we discuss below). Therefore, we often use process measures instead. In this section, we
review each type of measure and how it is used.
A. Structural Quality
Structural quality refers to characteristics of the health system that affect its ability to meet the
health care needs of individual patients or communities. These characteristics include clinician
characteristics (e.g., percentage of physicians who have board certification, average years of experience,
distribution of specialties), organizational characteristics (e.g., staffing patterns, reimbursement method),
patient characteristics (e.g., insurance type, illness profile), and community characteristics (e.g., per capita
hospital beds, transportation system, environmental risks). Structural measures specifically related to
cancer quality could include presence of a multi-disciplinary cancer center, a bone marrow transplant unit,
or psychological support services.
Structural characteristics are often necessary to provide good care, but they are usually insufficient
to ensure excellent quality. The best structural measures are those that can be shown to have a positive
influence on the provision of care (process quality) and on the patients’ health (outcomes), though this
relationship has not been found for most measures (Brook et al., 1990). One structural measure that has
been found to relate to outcomes for some conditions or procedures is volume, which refers to the number
of times each year that a clinician (or hospital) performs a particular procedure or takes care of patients
with a particular disease. Several studies have found that the higher the volume, the better one’s results
(Grumbach et al., 1995; Hannan et al., 1997; Kitahata et al., 1996; Luft et al., 1990). There is also evidence
that higher volume is related to better outcomes for cancer care. One study from Scotland showed that
centralized treatment improves outcomes for non-seminomatous germ-cell tumors, even when controlling
for participation in a protocol (although protocol treatment explained a large part of the variation) (Harding
et al., 1993). Some pediatric cancer studies have also looked at this issue and will be discussed below in
the section on childhood cancer.
Structural quality measures have long been the key component in accreditation procedures.
Various independent organizations accredit hospitals or health plans based on a set of criteria that generally
focus on structural measures such as appropriate capacity for the covered patient population. In recent
years, accreditation organizations have also been incorporating process and outcome measures into their
accreditation procedures.
B. Process Quality
Process quality refers to what clinicians do for patients and how well they do it, both technically
and interpersonally.
1. Types of process quality
a. Technical process refers to whether the right choices are made in diagnosing and treating the patient and
whether care is provided in an effective and skillful manner. The former is generally measured by
assessing (i) appropriateness or (ii) adherence to professional standards, which we describe below. The
latter is more difficult to assess directly (e.g., it may require direct observation of the clinical interaction)
and may be inferred from outcomes (e.g., complications following surgery).
i. Appropriateness. An intervention or service (e.g., a laboratory test, procedure, medication) is
considered appropriate if the expected health benefits (e.g., increased life expectancy, pain relief, decreased
anxiety, improved functional capacity) exceed the expected health risks (e.g., mortality, morbidity, anxiety
anticipating the intervention, pain caused by the intervention, inaccurate diagnoses) by a wide enough
margin to make the intervention or service worth doing (Brook et al., 1986). A subset of appropriate care is
necessary or crucial care. Care is considered necessary if there is a reasonable chance of a nontrivial
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benefit to the patient and if it would be improper not to provide the care. In other words, this is care that is
important enough that it might be considered ethically unacceptable not to offer it (Kahan et al., 1994;
Laouri et al., 1997). Appropriateness criteria and necessity criteria can be used, respectively, to measure
overuse of care, which occurs when expected risks exceed expected benefits (which is a problem because
of treatment complications and wasted resources), and underuse of care, which occurs when people are not
getting care that is expected to improve their health.
Studies of appropriateness of care show that both underuse and overuse are common and can exist
in the same community or institution. People with a particular disease can get too much of one type of care
and too little of another type. This may be true of cancer, although it has not been studied.
ii. Adherence to professional standards of care. Another way to measure process quality is to
determine whether care meets professional standards. This assessment can be done by creating a list of
quality indicators that describe a process of care that should occur for a particular type of patient or clinical
circumstance. Quality indicators are based on standards of care, which are found in the research literature
and in statements of professional medical organizations or which are determined by an expert panel. The
performance of physicians and health plans is assessed by calculating rates of adherence to the indicators
for a sample of patients. Current performance can be compared to a physician’s or plan’s own prior
performance, to the performance of other physicians and plans, or to benchmarks of performance.
Indicators can cover a specific condition (e.g., patients diagnosed with colon cancer who do not have
metastatic disease should be offered a wide resection with anastamosis within six weeks of diagnosis) or
they can be generic, covering general aspects of care regardless of condition (e.g., patients prescribed a
medication should be asked about medication allergies).
b. Interpersonal quality refers to whether the clinician provided care in a humane manner consistent with
the patient’s preferences. It includes such topics as whether the clinician supplied sufficient information
for the patient to make informed choices and involved the patient in decisionmaking. It is generally
assessed using patient survey data.
2. Attributes of Good Process Measurement
Good process measures are supported by research studies or professional consensus. They are
also flexible with respect to patient preferences. Some patients may not want what most people would
consider proper care. Indicators can be constructed so that they are scored favorably if the care was offered
but declined. However, there needs to be some recognition that a perfect score on indicators is not
necessarily a feasible or even a desirable goal. For example, although chemotherapy is highly
recommended after surgical resection of colon cancer involving the lymph nodes, some patients might
decline treatment because they do not wish to experience its associated toxicities. Therefore, 100%
adherence may not be a reasonable target for an indicator specifying adjuvant chemotherapy for these
patients. Furthermore, such a target might also create incentives to ignore patient preferences in making
treatment decisions. An alternative approach would be for an indicator to specify that chemotherapy was
offered or recommended.
The best process measures are those for which there is evidence from research that better process
leads to better outcomes. For example, adjuvant chemotherapy has been shown in several randomized
controlled trials to improve survival after surgery for Duke’s C colon cancer (NIH, 1990); performing
routine mammography identifies breast cancer at an earlier stage when it is more curable (Kerlikowske et
al., 1995); perioperative chemotherapy and radiation therapy have been shown to increase survival for
patients with rectal cancer (Krook et al., 1991; Moertel, 1994). Unfortunately, research has not covered all
aspects of standard medical practice related to cancer (or other types of disease), and so in those cases we
rely on expert consensus to decide which processes are important measures of quality. If there is not strong
consensus supporting the value or superiority of a clinical practice, it is usually not used as a quality
measure.
Several studies outside of oncology have tied process measures to outcomes. In a study of five
hospitals in Los Angeles County, mortality rates were examined for patients who had coronary angiography
and for whom a revascularization procedure was deemed necessary by explicit criteria. Those who
received necessary revascularization within one year had a mortality of 9%, compared to 16% for those
who did not. Those receiving necessary revascularization also had less chest pain at follow-up (Kravitz et
al., 1995).
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Other research also demonstrates the link between process and outcome. In a study of Medicare
enrollees hospitalized with congestive heart failure, heart attack, pneumonia, and stroke in 1981-82 and
1985-86, better process quality of care was significantly associated with lower mortality rates 30 days after
hospitalization. Patients who went to hospitals in the lowest 25th percentile on a set of process of care
measures had a 39% increased likelihood of dying within 30 days after hospital admission compared to
patients who went to hospitals in the highest 25th percentile, after adjusting for patient sickness at
admission (Kahn et al., 1990).
C. Outcomes
Measurement of outcomes is probably the most intuitively appealing approach to quality
monitoring. “Outcomes” refers to the results of a health care delivery process. The three main types of
outcomes are clinical status, functional status, and consumer satisfaction.
1. Types of outcome measure
a. Biological status.
Biological status consists of the biological outcomes of disease, such as how organ systems are
functioning. Physicians have traditionally used biological status to determine treatment success or failure.
Cancer research, for example, has long used the outcome of five year overall survival or five-year
progression-free survival. Other measures might include post-operative wound infections or catheter
infections. Proxy measures (sometimes called surrogate end points or intermediate outcomes) are also
used. They do not measure the outcome of concern directly, but they provide evidence or likelihood of a
good outcome. For example, response rate (decrease in tumor size) is used to assess the impact of therapy,
but the goal of therapy may be prolonged life. When used as a measure of quality or as an indicator of
impact of therapy, it is important for there to be evidence that the proxy measures are really serving as a
proxy. In other words, the effect of the intervention on the proxy should be concordant with the effect on
the cancer itself (Schatzkin et al., 1996).
b. Functional status.
Measures of functional status assess how disease affects an individual’s ability to participate in
physical, mental, and social activities. It also covers the ability to meet the regular responsibilities of one’s
roles in society (e.g., parent, bank teller, volunteer). Health-related quality of life is similar to functional
status but also includes the person’s sense of well-being as well as factors external to the individual such as
social support.
Functional status assessment is based on the premise that many aspects of health are important to
patients and will influence them in making treatment decisions. Such assessment could help someone
choose between a treatment that would give many more years of life with major incapacitation and a
treatment that would give fewer years of life with full function. For example, treatment success/failure for
prostate cancer has historically been assessed by the clinical outcome of whether the patient died from
prostate cancer. However, functional status measures would incorporate other treatment outcomes, such as
the patient’s urinary, sexual, and bowel function (Litwin et al., 1995). Functional status assessment often
includes the degree to which disease limits one’s ability to participate fully in activities of daily living.
Depending on the type of cancer and phase of illness, such activities could include going to work or caring
for children. In a patient with more advanced disease, however, an assessment of whether they are able to
go to the market for groceries or bathe or dress themselves may be more relevant.
Performance status is a measure of functional status often used in oncology clinical trials. The
Karnofsky Performance Status is a rating of patients’ functional status that has been used in clinical trials
since 1949 (Karnofsky and Burchenal, 1949; Greico and Long, 1984). The rating is performed by a
physician or nurse. It has been found to be a strong predictor of survival in some patient populations, most
notably patients with lung cancer. However, it covers only one aspect of quality of life—physical
performance—and, although significantly correlated with quality of life, it accounts for less than 50% of
the variability in patients’ own ratings of their quality of life. While clinician-rated measures have value,
the field is moving more towards use of patients’ assessments of functional status and quality of life (Reifel
et al., 1998), which are preferable model for quality assessment. Examples of patient-based measures
include
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the Cancer Rehabilitation Evaluation System (CARES) (Coscarelli Schag and Heinrich, 1990; Ganz et al.,
1992), the Functional Living Index-Cancer (FLIC) (Schipper et al., 1984), and the Breast Cancer
Chemotherapy Questionnaire (BCQ) (Levine et al., 1988).
c. Consumer satisfaction.
Consumer satisfaction refers to how patients feel about the care they receive and is generally
measured by surveys of patients. There is a relationship between satisfaction and adherence to treatment
regimens. Patients who are satisfied are more likely to take their antibiotics properly (Bartlett et al., 1984),
follow treatment recommendations (Hsieh and Kagle, 1991), and return for follow-up visits (Deyo and Inui,
1980). Thus, the physician has an incentive to please his/her patients as part of the treatment—so they will
be more likely to follow his/her advice. Furthermore, dissatisfaction with care can lead patients to switch
clinicians and health care institutions (Reichheld, 1996; Rubin et al., 1993; Young, 1985).
One limitation of satisfaction ratings is that consumers cannot always tell if the care was
appropriate or technically good (Aharony and Strasser 1993); research has not shown a consistent
relationship between consumer satisfaction and technical quality of care (Cleary and McNeil, 1988; Davies
and Ware, 1988; Hayward et al., 1993). A kind and caring physician may provide care that is technically
poor (Aharony and Strasser, 1993). Also, consumer satisfaction may vary with expectations. For example,
patients who have a history of poor access to health care may be so appreciative when they actually see a
physician that they may report high satisfaction regardless of how well care was delivered. Therefore, it is
best to use satisfaction ratings as one component of quality assessment rather than as the sole form of
measurement.
2. Treatment Effects vs. Quality of Care
Biological and functional status can be measured for more than one purpose. We have described
them here in the context of quality of care, in which the outcomes are compared between two institutions as
a sign of whether one institution is delivering better care (with the presumption that better care leads to
better outcomes). However, these measures are also used clinically to track a patient’s progress and in
clinical trials to measure the efficacy or effectiveness of a new drug or intervention. The same measures
can sometimes be used for both purposes, but certain measures are better suited for one purpose or the
other. Five-year survival rates, for example, are a standard measure used in studies of new cancer
treatments. However, when measuring quality of care for purposes of accountability or quality
improvement, we generally need to use outcomes with a shorter time horizon than five years. If we
compared two institutions using five-year survival rates for colon cancer, we might find that one institution
had higher survival rates. However, in the interim, there might have been a change in staff or a revamping
of procedures that improved or weakened the quality of care at the hospitals, thereby making the
comparison of historical but not practical value.
3. Attributes of Good Outcomes Measurement
Outcomes measurement has become increasingly popular in the past few years, perhaps because
outcomes are the most direct measure of the health of a population. For example, outcomes can be used to
assess the quality of care a health system provides its cancer patients: outcomes can measure whether the
survival and quality of life of women diagnosed with breast cancer and whether they are satisfied with their
care.
The best outcome measures have certain key features or are used in a particular manner. First,
they should be risk-adjusted (or case-mix adjusted), in other words, adjusted for factors that influence
outcomes but are beyond the health care system’s control (e.g., age, socioeconomic status, co-morbidities).
Without such adjustment, it is impossible to determine how much of the improvement or worsening of
outcomes is due to the care delivered (or not delivered) by the health care system. A radiation oncologist
who receives referrals of patients with multiple medical problems is likely to have worse outcomes than
one who takes only patients with mild disease, even though the former may be a better radiation oncologist.
To make comparisons in such a system, we need to adjust for how ill the patients are. Risk-adjustment is
complex, and the selection of factors to use in risk-adjustment must be done carefully to allow for accurate
interpretation of the outcomes (Iezzoni, 1996).
Outcomes are most useful when we know the specific processes of care that relate to them. Then,
if the outcomes are not as good as they should be, we know what aspects of care to address to try to
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improve them. In other words, if we do not know how an outcome relates to processes of care, we will not
know what to do to improve the outcome when we find that it is poor at a particular hospital.
It also helps to measure outcomes from different perspectives. For example, palliative
chemotherapy for metastatic cancer may decrease a patient’s tumor burden and potentially prolong her life,
but it might also cause severe fatigue and weight loss, so the patient’s clinical status might improve while
functional status declines.
It is also important to use outcomes that can be reasonably related to the health care system one is
assessing and to the particular part of the system one is assessing. Sometimes a single outcome may be
influenced by many different clinicians over many years. For example, outcomes for lung cancer may
reflect the quality of care provided over many years, including the quality of smoking prevention
counseling for adolescents and smoking cessation counseling for adolescents and adults. Outcomes for
breast cancer may in part depend on the quality of screening and early detection. Given how frequently
most patients change clinicians or health plans, it could be difficult to relate the quality of any one clinician
or plan to some outcomes. Similarly, if one is trying to use outcomes to assess the quality of surgeons
treating a sarcoma at various hospitals, it is important to distinguish whether the outcomes are related to the
skill of the surgeon, the competence of the surgical team, or organizational characteristics of the hospital.
One might also want to consider the skill of the medical oncologist prescribing neoadjuvant chemotherapy.
For breast cancer, treatment may depend upon an oncologist, a surgeon, and a radiation oncologist. It can
be difficult to distribute responsibility among them.
In addition, outcomes should be measured on samples that are large enough to detect differences
in quality. Adverse outcomes are often uncommon events, so large samples are needed to detect clinically
meaningful differences between hospitals. To detect a two percentage point difference in rate of catheter
infections between two hospitals (e.g., five percent for one and seven percent for the other), each hospital
would need to have at least 1900 patients with a catheter.
In summary, there are many challenges inherent in using outcomes to measure quality of care. If
we do not address them, we may find that we measure different outcomes among the patients of three
physicians but that we cannot determine whether those different outcomes are attributable to the physicians.
Process measures have their own challenges (e.g., one needs to make sure that the processes really are
important for improving outcomes), but such measures can be quite effective in showing whether providers
are doing what they should so that their patients have the best chance of achieving good outcomes. We
have more experience using process measures than outcome measures to assess quality, and many quality
assessment systems depend primarily or exclusively on process measures. However, interest is growing in
improving outcomes measurement, so that outcomes can be used along with process measures to provide
more useful assessments of health care quality.
D. How is Quality of Care Information Collected?
Data for quality assessment can come from several sources. First, administrative records are
widely available, and while they are limited in clinical detail, they can be used to show intensity or patterns
of utilization. For example, they can be used to determine whether a patient with large cell NHL received
at least six months of chemotherapy and whether the patient had a white blood cell count performed before
receiving chemotherapy. Second, medical records can provide greater clinical detail, such as what was
recorded from the medical history, what the results of laboratory tests were, and what the treatment plan
was. For example, the medical record can show whether the patient with NHL was neutropenic, whether
proper components of the physical examination were performed, and whether chemotherapy was held.
Third, patient surveys can provide additional useful information. Patients can report on what happened
during a clinical encounter and thereby provide information relevant to the processes of care. They can
also rate their satisfaction with care and provide information on outcomes such as functional status. It is
generally more expensive and time-consuming to collect information from medical records and from
patients than from administrative data.
Cancer registries are also a potential source of information. They collect information on type of
cancer, histology, stage at diagnosis, patient age, and initial course of treatment (whether the patient
received surgery, chemotherapy, and radiation therapy that would normally be prescribed as part of the
initial treatment plan). Registries exist at the state, national, and international level.
There are two main national registries: the Surveillance, Epidemiology, and End Results (SEER)
Program of the National Cancer Institute (NCI) and the National Cancer Data Base (NCDB). The SEER
program was established as a result of the National Cancer Act of 1971 in order to assemble, analyze, and
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distribute information on the prevention, diagnosis, and treatment of cancer. The program routinely
collects information from designated population-based cancer registries from different parts of the country.
The different areas have been chosen for their capacity to maintain a cancer reporting system as well as for
their ability to report epidemiologically significant population subgroups. Currently, 13.9% of the U.S.
population is represented by the geographic areas that make up the SEER Program’s data base. Some goals
of the SEER program include compiling (with the help of the National Center for Health Statistics)
estimates of cancer incidence and mortality in the U.S.; discovering trends and unusual changes in specific
cancers based on their geographic, demographic, and social characteristics; as well as providing
information about trends in therapy, changes in the extent of disease (stage at diagnosis), and changes in
patient survival; and promoting studies that identify those factors that can be controlled through
intervention strategies.
The National Cancer Data Base (NCDB) is a joint project of the Commission on Cancer (COC) of
the American College of Surgeons (ACoS) and the American Cancer Society (ACS) to facilitate
community, hospital, state, and national assessment of care of patients with cancer (Menck et al., 1997). It
began in 1988, and in 1994, 1227 hospitals reported data on 689,714 cases to the NCDB, which is
estimated to be 57% of new cancer cases that year. NCDB collects information on patient characteristics,
tumor characteristics, first course of treatment, and follow-up. Participating hospitals submit all cases seen
at their hospital for a particular data year. The system appears to have a bias towards hospitals with a
computerized cancer registry, and it does not provide comprehensive outpatient data. After 1996, all
approval hospitals (i.e., hospitals with ACoS accreditation, about 1450 hospitals) were required to
participate; it is estimated that in 2000, 1750 hospitals representing 80% of U.S. cancer cases will be
participating. The NCDB provides comparisons of cancer management patterns and outcomes to national
norms at the hospital, community, and state levels. The NCDB can also be used to track how well results
of major clinical trials are incorporated into clinical practice. There have been questions about the quality
control of the data collected by the individual hospital registries, and NCDB is working to improve the
quality.
There have been questions raised about the accuracy of data reported to registries, but we found no
published studies on the subject. To address these questions, the UCLA Division of Cancer Prevention and
Control Research is conducting a study in colloboration with PacifiCare, a managed care plan, to determine
the reliability of the treatment information collected by the California Cancer Registry.
Registries represent an exceptionally valuable opportunity to conduct quality assessment on a
broad level. They could go further in collecting data on explicit process measures as well as on
characteristics needed to risk-adjust the outcomes. They would also be more useful for quality assessment
if they were able to reduce the time lag between provision of care and availability of data. This information
could be used both to provide detailed information on quality of care as well as to tie the processes of care
to the outcomes. These data would also be useful in quality improvement.
E. What Does Quality of Care Information Look Like?
Quality of care information is often made available in the form of report cards. Report cards use a
standardized format for making results of quality measures available to consumers (e.g., when choosing
among health plans), purchasers of care, physicians, health plans, and health care institutions. They
generally show comparative scores on quality measures for different clinicians or entities on single quality
measures or groups of measures. Report cards are most useful when standardization of information allows
reasonable and fair comparisons among clinicians or plans and when they present results in a way that does
not mislead users into placing undue importance on differences that are not statistically significant or
clinically relevant.
IV. HOW CAN AN ORGANIZATION USE INFORMATION ON QUALITY TO IMPROVE THE
QUALITY OF CARE IT PROVIDES?
Quality assessment conducted by an organization (e.g., a private practice, hospital, health plan) for
internal use is called internal quality assessment. Ideally, information on quality shows where to focus
efforts to improve quality. Even when the information is collected so that another organization can conduct
external quality assessments of multiple plans or providers (see next section), it can generally be adapted
for use in internal quality improvement.
Several techniques are available for using internal quality assessments to improve quality within
an organization. Traditional quality assurance programs focus on improving or removing clinicians who
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stand out as performing below group norms. By contrast, continuous quality improvement (CQI) programs
(also known as total quality management or TQM programs) focus on improving the quality of care
delivered by all clinicians, with the goal of raising the average level of quality in an organization. CQI
assumes that most examples of poor quality are due to correctable systematic problems rather than to
individual incompetence or irresponsibility. It often incorporates routine collection and monitoring of
information to assess quality so that the organization can identify and respond to problems in a timely
fashion. CQI generally uses interdisciplinary teams both to identify inefficiencies that increase errors and
to institute checks that make errors easier to prevent and catch (Berwick, 1989; Kritchevsky and Simmons,
1991). For example, a group of all cardiothoracic surgeons practicing in three states used CQI and other
techniques to improve their practices and found a 24% reduction in their combined mortality rates
(O’Connor et al., 1996).
A hospital that finds many medication errors might review the many steps involved in the process
by which physicians, nurses, pharmacists, and orderlies provide medications to patients. Solutions might
include having nurses and pharmacists double-check doses, using standardized doses for patient weight
ranges to reduce calculation errors, and having a standard location for documentation of all drug allergies
(Leape et al., 1995). Prevention of medication errors is particularly important for cancer chemotherapy,
and efforts have been initiated to improve safeguards (Cohen et al., 1996).
One approach a hospital might take if it finds wide variation in how a clinical condition is being
treated is to provide practice guidelines, which are a set of systematically-developed recommendations
about some or all aspects of decisionmaking for a particular condition or clinical situation (Field et al.,
1990). The development of guidelines involves a review of the relevant research and clinical literature, and
the best guidelines incorporate citations to the literature. Although guidelines can be presented as a simple
list, they are often structured as a decision algorithm with branch points and if-then statements, thereby
allowing clinicians to understand the rationale behind each step involved in diagnosing and treating the
condition. Guidelines are not intended to dictate a rigid approach to care; rather, they give options that a
clinician should be aware of, even if he or she chooses a different strategy for a particular patient. They are
partly an outgrowth of the boom in scientific information that makes it difficult for individual physicians to
keep up with medical advances. Practice guidelines have been developed by government agencies (e.g., the
Agency for Health Care Policy and Research), specialty organizations (e.g., American Society of Clinical
Oncology), and cancer centers (e.g., the National Comprehensive Cancer Network).
V. WHAT SYSTEMS ARE USED FOR EXTERNAL QUALITY MONITORING IN THE UNITED
STATES?
External quality assessment makes quality information routinely and systematically available to
consumers and large purchasers of care to inform their choices of physicians, hospitals, and health plans.
Without such quality comparisons, variations in the costs of plans may not be meaningful.
In this section, we discuss several examples of different types of organizations and systems that
are measuring quality of care in the U.S. We also describe the ways in which these systems incorporate
information on quality of cancer care.
A. Health Plan Employer Data and Information Set
The non-profit National Committee for Quality Assurance (NCQA) produces a widely-used report
card monitoring system called the Health Plan Employer Data and Information Set (HEDIS). HEDIS is a
performance measurement tool designed to assist purchasers and consumers in evaluating managed care
plans and holding plans accountable for the quality of their services. Because HEDIS has standard
measures and uniform data reporting requirements, comparisons can be made across various health plans
and their organizational structures (e.g., staff model health maintenance organizations, point of service
plans).
The most recent iteration, HEDIS 3.0, assesses plans in eight domains: effectiveness of care,
accessibility and availability of care, satisfaction with care, cost of care, stability of the health plan,
informed health care choices, use of services, and plan descriptive information. In addition to the standard
set of measures, there is a set of measures that are not used in current scoring but are being tested for use in
future iterations of HEDIS. Several indicators are related to cancer (See Table 1).
HEDIS is a voluntary system, although managed care plans are finding it increasingly necessary to
participate to compete for patients. Most large employers request HEDIS data from the managed care plans
with which they contract. In 1996, more than 330 plans—over half the plans in the U.S. representing more
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than three-quarters of all commercial managed care enrollees—were reporting HEDIS measures on their
commercial enrollees.
NCQA produces Quality Compass, a CD-ROM-based system that makes it possible for consumers
to obtain comparative HEDIS ratings for HMOs in communities throughout the U.S. In 1997, the system
covered health plans representing three quarters of all HMO-enrollees in the U.S. A subset of Quality
Compass measures appears on the World Wide Web.
B. Foundation for Accountability
The Foundation for Accountability’s (FACCT) principal mission is to ensure that information on
quality is effectively communicated to and used by consumers. FACCT has developed a quality
assessment framework that uses categories that are designed to be descriptive of issues consumers care
about: The Basics, Staying Healthy, Getting Better, Living with Illness, and Changing Needs. FACCT has
been developing new measures and selecting existing measures for use by others in assessing quality.
One of the areas for which FACCT has been compiling a set of measures is breast cancer (See
Table 1). The indicators are being evaluated in several sites around the country.
C. Consumer Assessment of Health Plans Study (CAHPS)
The Consumer Assessment of Health Plans Study (CAHPS), funded by AHCPR, has developed
surveys that ask consumers about their experiences and satisfaction with receiving health care. A sample of
people enrolled in each health plan fills out the surveys. CAHPS provides a reporting system designed to
provide information about health plans (including consumers’ experiences with receiving health care) for
the benefit of people in the process of selecting a plan. CAHPS does not focus on specific diseases but
rather asks about general aspects of care.
D. Pacific Business Group on Health (PBGH)
PBGH is a nonprofit coalition of large health care purchasers in California and Arizona created in
1989 to improve the quality of health care and address rising costs. As of October 1996, it represented 33
private and public sector organizations, almost all of which have at least 2000 benefits-eligible employees.
PBGH estimates that it represents about 2.5 million insured individuals. PBGH members have established
a Quality Improvement Fund that supports projects to measure and improve quality provided by health
plans, hospitals, and physician groups.
One of its projects is the California Collaborative Healthcare Reporting Initiative (CCHRI), which
represents the collective interests of health plans, purchasers, and provider organizations. CCHRI collects,
analyzes, and reports performance data; promotes the use of accurate and comparable quality measures; and
designs and engages in collaborative quality improvement projects. It provides purchasers with this
information to gauge health plan performance, and it makes this information available to the public in a
report card format.
In 1994, employers that belong to PBGH formed a Negotiating Alliance to negotiate collectively
with California managed care organizations (MCOs) to establish a standardized benefits package
emphasizing both price and quality. PBGH negotiates an individual set of performance targets with each
participating MCO. If the MCO does not meet the targets, then 2% of the premium paid by PBGH
employers to the MCO is turned over to PBGH. Therefore, the MCOs have a financial incentive to meet
their targets.
PBGH is also developing several disease-specific quality assessment programs, including one for
breast cancer.
E. Joint Commission on Accreditation of Healthcare Organizations (JCAHO)
The Joint Commission on Accreditation of Healthcare Organizations (JCAHO) is one of the major
accrediting organizations in the U.S. It is a non-profit organization that evaluates and accredits more than
16,000 health care organizations in the U.S.
For accreditation, JCAHO conducts an on-site quality assessment every three years. It covers such
topics as patient rights, patient care, patient education, continuity of care, ongoing efforts to improve
quality, safety plans, information management, and infection control. Although JCAHO (and other
accrediting organizations) traditionally focused on structural measures of quality, such as whether a
hospital has appropriate capacity for the covered patient population, it now incorporates process and
outcome measures into its accreditation criteria.
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JCAHO has instituted the ORYX system, whereby organizations seeking JCAHO accreditation
need to select a performance measurement system and two specific indicators on which they will be
reporting on their care. Hospitals and long term care facilities are being instructed to begin reporting on
these indicators during early 1999. One option is to use JCAHO’s Indicator Measurement System, which
has specifications for 42 quality of care indicators and is developing others. Five of these indicators cover
cancer care (See Table 1).
Self-selection of indicators will make comparisons across institutions challenging, but it should
allow for comparisons to prior years, benchmarks, and goals.
Application for JCAHO accreditation is voluntary. About 80% of U.S. hospitals participate; they
represent about 96% of all inpatient admissions. JCAHO provides different levels of accreditation. In
1995, 12% of hospitals received accreditation with commendation, 10% received accreditation, 74%
received accreditation with recommendations for improvement (which had to be met within a specified
period of time), 3% received provisional accreditation (only hospitals newly seeking accreditation are
eligible for this category), less than 1% received conditional accreditation (indicating serious problems that
needed to be addressed), and less than 1% received no accreditation. A new category of preliminary
nonaccreditation was added in 1996 to cover the initial period of accreditation denial.
JCAHO accredits not only hospitals and health plans, but also home health care organizations,
clinical laboratories, and other health care facilities.

VI. BREAST CANCER CASE STUDY
Multiple characteristics of breast cancer make it the model oncologic condition for quality of care
evaluation. Breast cancer is the most common neoplasm affecting American women, and it is estimated
that one in eight women will develop breast cancer in her lifetime (Ries et al., 1998). In 1998, 178,800 new
breast cancer diagnoses are expected (Landis et al., 1998). While lung cancer has surpassed breast cancer as
the leading cause of cancer deaths in women, breast cancer still accounts for nearly 43,500 deaths annually
(Landis et al., 1998). Breast cancer remains a common illness with significant morbidity and mortality.
A. Breast Cancer: Extensive Literature Supports Process-Outcomes Links
As discussed in the introduction, the best process measures are those for which there is evidence
from research that better process leads to better outcomes. Among oncologic conditions, breast cancer has
one of the most extensive scientific literatures to support a strong association between processes of care and
outcomes. Unlike many malignancies, effective interventions exist for breast cancer that decrease mortality
and improve quality of life. In addition, the evidence from the literature suggests that all phases of the
continuum of care have an important effect on breast cancer outcomes, including early detection, diagnostic
evaluation, and treatment. This extensive clinical literature with many well-designed randomized
controlled trials provides a firm grounding for the development of process measures in breast cancer.
However, even in breast cancer, not every aspect of the continuum of care has been studied to determine its
effect on outcomes. Thus, even in this heavily studied disease, some of the presumed associations between
process and outcomes reflect consensus within the medical community and expert opinion and are not the
results of randomized controlled trials. To further illustrate these points, we will briefly review the
literature on early detection, diagnostic evaluation, and treatment of breast cancer, with emphasis on where
process-outcomes links can be based on evidence and where they must be based on expert opinion and
consensus.
The first phase of the breast cancer care continuum, screening, has ample evidence in the literature
for process-outcomes links. Although there has been controversy over the age at which one should begin
screening for breast cancer, data from multiple randomized trials and several meta-analyses provide
evidence that screening with mammography results in diagnosis at an earlier stage and better breast cancer
outcomes. Early detection of breast cancer through screening mammography has been shown to reduce
mortality by 20% to 39% for women ages 50 years and older (Shapiro et al., 1988; Nyström et al., 1993;
Roberts1990). And, while the results for women 40 to 50 have not reached statistical significance, studies
have shown a trend toward reduced mortality ranging from 13% to 23% (Kerlikowske et al., 1995; Tabar et
al., 1995). Many professional and public health organizations, including both the American Cancer Society
and the National Cancer Institute, currently recommend screening mammography beginning at age 40
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(Mettlin et al., 1994; Eastman, 1997). The evidence for efficacy of screening mammography, as well as the
consensus among the medical community, provide the support for a strong process-outcomes link for
routine mammography and breast cancer outcomes. It is then perhaps not surprising, as we will discuss in
a later section, that one of the first performance measures included in HEDIS and other measurement sets is
rates of screening mammography.
The next phase along the continuum of care for breast cancer, the diagnostic evaluation of a breast
abnormality discovered either through physical exam or mammography, is important for the timely
diagnosis of breast cancer and therefore for patient outcomes. However, research on the evaluation of a
breast abnormality primarily addresses the issue of diagnostic accuracy and does not provide direct
evidence of a process-outcomes link. Nonetheless, widespread consensus dictates that a woman presenting
with a breast mass should have it evaluated to be sure that it is not a malignancy (Osuch, 1996). The initial
approach to a breast mass varies with the patient’s age and the characteristics of the mass on physical exam.
However, any persistent breast mass that is not determined to be a simple cyst either by aspiration of clear
fluid or by ultrasound characteristics should have a pathologic diagnosis, either through fine needle
aspiration or excisional biopsy. Biopsy is the gold standard. Fine needle aspiration has a false negative
rate ranging from 0.4% to 35%, but when used in conjunction with clinical exam and simultaneous
mammography in a procedure referred to as triple diagnosis, the positive predictive value of a negative
finding for all three is 99% (Kaufman et al., 1994).
Similarly, the impact of the follow-up of an abnormal mammogram on breast cancer outcomes has
not been studied directly. However, in order for screening mammography to be effective, abnormalities
identified at screening must be evaluated appropriately. While certain mammographic images (e.g. a
spiculated mass) are characteristic of cancer, no criteria allow the radiologist to absolutely differentiate
benign from malignant lesions (ACOG, 1994; Osuch, 1996; Talamonti and Morrow, 1996). Given this
significant overlap in the appearance of benign and malignant lesions on mammography, other tests are
necessary to rule-out a malignancy. Ultrasound may be useful to differentiate cysts from solid masses;
however, a biopsy to obtain a pathologic diagnosis is often the only way to determine if a lesion is benign
or malignant.
These studies do not specifically link effective diagnostic work-up for a breast mass or an
abnormal mammogram to eventual breast cancer outcomes. However, expert opinion and guidelines from
a number of professional organizations endorse the processes described for the evaluation of a breast
abnormality (Talamonti and Morrow 1996). In addition, timely and appropriate evaluation of breast
abnormalities is also considered to be an important quality of care issue by the public. According to a
national study in 1995 by a consortium of physician-owned insurance carriers, delay in diagnosis of breast
cancer is the most common reason that physicians are sued and the second leading cause of indemnity
payment (PIAA, 1995). Thus, while there is not direct evidence of process-outcomes links from scientific
studies in the diagnostic evaluation of a breast abnormality, there is widespread agreement on the value of
ensuring that the appropriate procedures are performed in accordance with the available data and expert
consensus. So, in order to monitor the quality of this important aspect of breast cancer care, process
measures must be developed which rely primarily on expert opinion and consensus regarding the processoutcomes link.
Treatment of breast cancer, the third phase in the continuum of care, has extensive evidence for
process-outcomes links from multiple randomized controlled trials. Surgery has been the primary
treatment for localized breast cancer since Halsted popularized the radical mastectomy in 1894 (Halsted,
1894). More recently, randomized controlled trials have demonstrated equivalent survival with a modified
radical mastectomy or with breast conserving surgery followed by radiation therapy (Fisher et al., 1985;
Sarrazin et al., 1984; Veronesi et al., 1981). In addition, having a choice of surgery appears important to a
woman’s subsequent quality of life; studies have not demonstrated any difference in overall quality of life
between women who received breast conserving surgery and those treated with modified radical
mastectomy among patients as long as they were offered a choice of primary therapy (Kiebert et al., 1991;
Ganz et al., 1992). The most recent NIH Consensus Conference statement for the treatment of early-stage
breast cancer specifies breast conserving surgery as the preferred mode of therapy for the majority of
women with Stage I and II breast cancer (NIH, 1990).
Strong process-outcomes links also exist for treating women with local or regional breast cancer
with chemotherapy or hormone therapy in addition to surgery and radiation. Systemic treatment with
chemotherapy or hormone therapy after all identifiable cancer has been removed surgically is termed
adjuvant therapy. The goal of adjuvant therapy is to decrease future recurrences thereby improving
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survival. However, the issue of adjuvant therapy in breast cancer raises another important consideration:
when, in spite of strong evidence in the literature for a process-outcomes link, is the impact on outcome so
small that the process should not be considered requisite for quality care? Adjuvant systemic therapy with
either chemotherapy or hormone therapy has been demonstrated in randomized controlled clinical trials to
improve survival in all women with breast cancer, though the benefit in women with very favorable
prognoses is extremely small (EBCT, 1992; 1998). In addition, a small but significant improvement in
both overall and disease-free survival is obtained from combined treatment with chemotherapy and
Tamoxifen compared with Tamoxifen alone in women with estrogen receptor positive, regardless of the
patients’ age (Fisher et al., 1997). These studies demonstrate improved breast cancer outcomes with
chemotherapy, Tamoxifen, and perhaps both treatments together in all patients. However, given that the
absolute benefit is extremely small in patients with a good prognosis (2% improvement in 10 year survival
for low risk patients), the benefits may not outweigh the risks of adjuvant treatment in these patients
(Osborn et al., 1996). So while most experts would agree that all women with involved lymph nodes, large
tumors, and even moderate-size tumors should receive adjuvant therapy, whether it is essential to offer
treatment to women with extremely small tumors has not yet been clearly established. Thus, in spite of
clear evidence of process-outcomes links for adjuvant therapy in breast cancer, the determination of which
patients should be treated remains an issue of expert judgement and consensus.
The extensive clinical research of breast cancer care provides firm grounding for processoutcomes links. Receiving timely and appropriate screening, diagnostic evaluation, and treatment for
breast cancer is critical for good outcomes. In addition, the strong process-outcomes links make it possible
to rely on process measures in addition to outcomes measures to evaluate the quality of care. A solid
foundation of scientific research provides an extremely favorable vantage point from which to begin to
evaluate the quality of care in breast cancer.
B. Studies of Breast Cancer Quality
As discussed earlier, to assess quality of care, measures of structure, process, or outcome can be
used. If outcome measures are used, care must be taken to account for differences in outcomes that might
simply reflect differences in patient selection or case-mix. If structure or process measures are used, they
should be associated with the desired outcomes. In addition, in order to make inferences about quality, a
structure or process measure must be compared to a standard. Simply comparing variations in the structure
or process of care does not provide an evaluation of the quality of care, although it may point to potential
quality problems that merit further inquiry. Researchers have compared patterns of breast cancer care in
the United States across geographic region, patient age, and race/ethnicity. We will be discussing these
studies later in this report. In some cases, these patterns of care studies use explicit outcomes or process
measures from which inferences about quality can be made. However, in many cases they simply report
variations in care which suggest need for further research using explicit criteria and appropriate case-mix
adjustment.
We review the available data on breast cancer processes of care and outcomes. In addition, in a
separate section, we summarize selected studies of variations in breast cancer care where these suggest
potential quality problems. For this review, we identified all English-language articles in the current
MEDLINE database containing one of the following keyword or subject heading along with the key word
breast cancer: quality of care, quality and process, quality and outcomes, appropriateness, patterns of care.
In addition, we performed searches on each of the subtopics of mammography, biopsy, pathology/cytology,
and radiation therapy using the same search strategy. After reviewing all of the abstracts, we selected all
studies that report on breast cancer outcomes and processes of care in the United States.
1. Breast Cancer: Process
As described previously in this review, data from randomized controlled trials provide extensive
evidence for an association of process with outcomes in breast cancer. Therefore, it is possible to establish
treatment standards and develop process measures that compare actual care against the standard. Two
process measures appear in the breast cancer literature, whether patients receive radiation therapy after
breast conserving surgery and whether patients with locally advanced breast cancer receive adjuvant
therapy, both of which are considered requisite for good quality care. These two process measures have
been used by researchers to evaluate quality of care in different regions of the United States, with
increasing patient age, according to patient, and across hospitals.
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Rates of radiation therapy after breast conserving surgery suggest that some parts of the United
States may have poor quality breast cancer care. In the nine SEER Registry areas, the percentage of
women receiving radiation therapy after breast conserving surgery in 1985-86 was increasing but still
varied greatly (Farrow et al., 1992). Though Iowa had the greatest increase in the use of radiation therapy
for women with Stage I-II breast cancer treated with breast conserving surgery, it still had the lowest use of
all nine areas with only 60% of women in 1985-86 receiving radiation. Seattle had the highest use with
81% in 1985-86 receiving radiation therapy after breast conserving surgery. While some women may
refuse radiation therapy, one would hope that an informed discussion of the treatment options would have
led many women who did not wish to receive radiation to choose mastectomy as their primary treatment.
Thus, one might expect that only a small number of women would opt for breast conserving surgery
without radiation.
A limitation of this study, and many of the other studies we will be discussing that also rely on
cancer registry data, is that the reliability of the data on treatment collected by the cancer registries has not
been systematically evaluated. Thus, the low rates of radiation therapy after breast conserving surgery
reported in this study may reflect incomplete data and not poor quality of care.
Alternatively, the low rates of radiation therapy after breast conserving surgery reported by Farrow
et al. (1992) may reflect the practice in the 1980's but may not accurately describe the quality of care
currently in the United States. Two recently published studies of breast cancer care in selected populations
suggest that the quality of breast cancer care may have improved, at least for some women. Hillner et al.
(1997) used 1989-1991 data from the Virginia Cancer Registry to evaluate the quality of care of 918
Virginia women ages 64 and younger with Stage I-III breast cancer who had Blue Cross Blue Shield health
insurance. In this patient population, 82% of women who underwent breast conserving surgery received
radiation therapy. In addition, 83% of women 50 and younger (who were assumed to be premenopausal)
with node-positive disease received adjuvant chemotherapy. The authors were unable to assess the use of
adjuvant hormone therapy through the claims data.
Guadagnoli et al. (1998) compared the care received by women diagnosed in 1993-1995 with
Stage I or II breast cancer at 18 hospitals in Massachusetts with that of women at 30 hospitals in Minnesota
diagnosed in 1993. In contrast to the previous studies that relied upon administrative data, these authors
collected data about breast cancer treatment from medical records, patient surveys, and physician surveys.
While the hospitals participating in Massachusetts were randomly selected (20 were originally selected but
two refused to participate), those from Minnesota were part of a consortium formed by the Healthcare
Education and Research Foundation, although they include about 60% of patients hospitalized in
Minnesota. Among women treated at these institutions from 1993-1995, 84% treated in Massachusetts and
86% treated in Minnesota received radiation therapy after breast conserving surgery. In addition, 97% and
94%, respectively, of pre-menopausal women with node-positive breast cancer received adjuvant
chemotherapy. By contrast, only 63% of post-menopausal women in Massachusetts and 59% in Minnesota
who had positive lymph nodes and positive estrogen receptor status received adjuvant hormone therapy.
Another study used claims and cancer registry data to examine treatment of local breast cancer in
Pennsylvania during 1986-1990, the time period in between the Farrow (1992) study and the Hillner (1997)
and Guadagnoli (1998) reports (Young et al., 1996). It found that 82% of women received radiation
therapy after breast conserving surgery. Of note, there was substantial variation in the use of radiation
therapy by the patient's type of insurance: 45% of Medicaid beneficiaries received radiation therapy,
compared with 78% of Blue Cross/Blue Shield subscribers, and 88% of Medicare enrollees.
Osteen et al. (1994) also reported substantial variation in radiation therapy after breast conserving
surgery by insurance type according to data voluntarily reported to the American College of Surgeons by
1,011 hospital tumor registries on 24,356 patients diagnosed with breast cancer in 1990, though the
percentages differed substantially from those reported by Young et al. (1996). Osteen et al. found that only
52% of Medicare patients and 67% of patients with private insurance received radiation therapy after breast
conserving surgery (compared with 88% and 78% in Young et al.) in the national convenience sample. On
the other hand, Medicaid patients were more likely to receive radiation therapy in this study, with 61%
reported to have had radiation after breast conserving surgery. Among HMO patients, 65% received
radiation therapy following breast conserving surgery. The highest rates of radiation therapy in this study
were in patients treated at military facitilies where 74% of women had radiation after breast conserving
surgery. The differences reported by these two studies may represent regional variations in the quality of
care (better care for Medicare and private insurance in Pennsylvania compared with nation as a whole and
worse care for Medicaid patients); however, it may simply reflect variation in the completeness of the
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different sources of data. The study by Young et al. may have more complete data on radiation therapy
since they used claims and registry data while Osteen et al. relied solely on hospital registries for
information about radiation therapy.
An earlier study by Johnson et al. (1994) which just looked at the use of adjuvant therapy in
women with Stage and I and II breast cancer diagnosed in 1983-1989 also found high adherence to
National Cancer Institute Consensus Conference guidelines among cases treated at community hospitals
participating in the Community Clinical Oncology Program (CCOP) in 1983-1989, control hospitals in
1983-1986, and a random sample of controls from the SEER registries in 1987-1989. The CCOP was
initiated by the NCI in 1983 to increase community participation in clinical research (Kaluzny et al., 1995).
In this study, the proportion of women with node-positive breast cancer receiving adjuvant hormone or
chemotherapy was highest in 1988 after the NCI released a Clinical Alert advising physicians of the
potential benefits in women with node-negative disease (the NIH Consensus Conference on adjuvant
therapy in breast cancer had only advised adjuvant therapy in women with node-positive disease.) The
proportion of women with node-negative breast cancer treated with adjuvant therapy increased from 26%
in the quarter before the Clinical Alert to 54% in the quarter following its release. During the same period,
the proportion of women with node-positive breast cancer treated with adjuvant therapy increased from
81% to 90%. A year after the Clinical Alert, the percentage of node-negative patients remained elevated
above baseline at 46%, while the percentage of node-positive women treated with adjuvant therapy had
fallen back to the baseline rate at 79%. It is not known if the Clinical Alert had a transient spill over effect
on treatment of node-positive disease. The proportion of women receiving adjuvant therapy in this study
approaches a level one would expect if all women who would benefit from adjuvant therapy were being
offered treatment.
However, we are limited in our ability to make inferences about the quality of treatment with
adjuvant therapy from these data. The authors do not distinguish between the cases that were from CCOP
participant hospitals, control hospitals, or the SEER registry so we do not know if the rates of adjuvant
therapy varied between these populations. Facilities that chose to participate in the NCI's CCOP are more
likely to have an interest in cancer treatment and may have much higher rates of adherence to NCI
guidelines than other facilities in the community. These issues notwithstanding, these data, and those
reported by Hillner (1997) and Guadagnoli (1998), demonstrate high levels of adherence to treatment
standards for adjuvant therapy in breast cancer in selected patient populations, with the notable exception
of the low use of hormone therapy in post-menopausal patients.
The higher rates of radiation therapy reported by Hillner (1997), Guadagnoli (1998), and Young
(1998) compared with the previous Farrow study (1992) may reflect a general improvement in the quality
of breast cancer care in the United States. However, given the selected patient populations in the Hillner
(1997), Guadagnoli (1998), and Young (1998) studies, these data must be interpreted cautiously, especially
when attempting to generalize from these results to the entire U.S. population. The Hillner (1997) study
includes only women younger than 60 with private fee-for-service health insurance. And, while the
Guadagnoli (1998) study is not limited to a privately insured population, it is limited to patients treated at
hospitals that agreed to participate and therefore may be providing a higher standard of care. The Young
(1996) study compared women with Blue Cross/Blue Shield, Medicare, and Medicaid and found that
women with Medicaid received much poorer quality care. Nevertheless, these studies suggest that at least
some women in the United States had access to high quality breast cancer care by 1995. However, even
among these women there is cause for concern since only 60% of postmenopausal women with nodepositive estrogen receptor positive cancers received adjuvant hormone therapy.
Other studies using breast cancer process measures suggest that the proportion of women
receiving standard treatment decreases with age, though the results of the published literature are not
concordant. Several studies using cancer registry data to assess care for Medicare patients have shown that
elderly women are not receiving recommended treatments for breast cancer as often as younger women,
even when controlling for comorbid illness. Using New Mexico Cancer Registry data from 1984 to 1986,
Goodwin et al. (1993) found that while only 43% of women 85 and older, 84% of women 75 to 84 received
definitive treatment for localized breast cancer compared with 92% of women 65 to 74 (Goodwin et al.,
1993). Definitive breast cancer treatment was defined as lumpectomy or excisional biopsy followed by
radiation therapy or mastectomy. Age remained significant even when controlling for women’s access to
transportation, physical activity levels, income, social support, ability to perform activities of daily living,
mental status, and the presence of other medical illnesses. In a comparable population of women in
Virginia in 1985-1989, also using cancer registry data, Hillner et al. (1996) found that while the reported
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number of women 65 to 69 receiving radiation therapy after breast conserving surgery was inappropriately
low at 66%, only 7% of women 85 and older had received radiation therapy (Hillner et al., 1996). In
addition, although adjuvant therapy is recommended for all patients with node positive disease, just 44% of
patients with positive lymph nodes received any adjuvant therapy, and only 33% received hormone
therapy. Several studies, using data on treatment collected by the SEER cancer registries, have also noted
that the use of radiation therapy in women who have undergone breast conserving surgery is lower than
expected and declines with age (Farrow et al., 1992; Lazovich et al., 1991; Ballard-Barbash et al., 1996).
Ballard-Barbash et al. (1996) found that 76% of women 65 to 69 received radiation therapy after breast
conserving surgery for Stage I or II cancer, 68% 70 to 74 year olds, 56% of 75 to 79 year olds, and 24% of
women 80 years old and older did (Ballard-Barbash et al., 1996). They found that while controlling for
differences in comorbidity was associated with a decrease in the frequency of radiation therapy after breast
conserving surgery across all age groups, the decline with age persisted.
An earlier study, using data obtained directly from the medical record in seven Southern
California hospitals in 1980 through 1982, also found rates of appropriate breast cancer treatment declining
with age (Greenfield et al., 1987). Greenfield et al. (1987) reviewed patients’ medical records to determine
whether they had received diagnostic testing, staging evaluation, and treatment that was consistent with
stage-specific consensus recommendations at that time (e.g. radiation therapy after breast conserving
surgery, adjuvant chemotherapy for pre-menopausal women with node-positive breast cancer, adjuvant
hormone therapy for post-menopausal women with node-positive estrogen receptor positive tumors.)
While the proportion of women receiving the recommended diagnostic and staging evaluations did not vary
with age, the proportion receiving the recommended treatment did. According to the authors, 83% of
women 50 to 69 received the recommended breast cancer treatment compared with 67% of women 70 and
older. This difference remained significant when controlling for comorbidity, stage of breast cancer, and
hospital where treatment occurred.
In contrast, in a study of postmenopausal women ages 50 and older with Stage I and II breast
cancer treated in 1993 at thirty hospitals in Minnesota, using data collected through patient self-report,
survey of the treating physician, and the medical record, Guadagnoli et al. (1997) found 92% of women
with node positive breast cancer received some form of adjuvant therapy (Guadagnoli et al., 1997). While
the likelihood of women with node-positive breast cancer receiving adjuvant therapy did appear to decline
slightly with age, this was not statistically significant. The use of adjuvant therapy did decline in women
with node-negative breast cancer, and this was true both of chemotherapy and hormone therapy. Seventythree percent of women 50 to 59 years old with node negative breast cancer received adjuvant therapy
compared with 67% of women 60 to 69, 56% of women 70 to 79, and 36% of women 80 and older;
however, these age-associated differences were not significant after adjusting for marital status, education,
income, health maintenance organization membership, tumor size, lymphatic invasion, estrogen receptor
status, grade, type of primary surgery, history of breast and other cancer, and the severity of comorbid
disease. Use of adjuvant hormone therapy in node-negative disease also declined in women 80 and older to
34% from only 52% in the other age groups. Since the authors did not stratify on tumor size or estrogen
receptor status, we cannot determine if the subset of women with node-negative disease but larger tumors
were more likely to receive adjuvant therapy, suggesting that care was being provided in manner consistent
with the scientific evidence and medical consensus of the time.
This last study by Guadagnoli et al. (1997) reports appropriately high rates of adjuvant therapy
and thus contradicts the other studies which suggest that problems exist with the quality of care provided
for elderly women with breast cancer in the United States (Goodwin et al., 1993; Hillner et al., 1996;
Farrow et al., 1992; Lazovich et al., 1991; Ballard-Barbash et al., 1996; Greenfield et al., 1987). Of note,
the Guadagnoli (1997) study uses multiple data sources, including patient self-report, physician report and
the medical record to obtain information about treatment. All of the authors who report poorer adherence
to standard treatment in elderly patients with the exception of Greenfield (1987), used cancer registry data,
which again raises the issue of the reliability of the cancer registry data on processes of care. Another
possible explanation for the higher rates of adjuvant therapy in the elderly in the study by Guadagnoli et al.
(1997) is that the quality of care has improved over time; they report data from 1993 whereas the other
studies include data from 1980-1986. Perhaps with the dissemination of the results clinical trials performed
in the 1980s, the use of adjuvant therapy and of radiation therapy after breast conserving surgery in the
elderly has appropriately increased. Alternatively, there may be regional variations in the quality of care
that explain the discrepancies in the results of these studies. Minnesota may have better quality care for
breast cancer than the rest of the United States. In any case, given the preponderance of data suggesting
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that compliance with standard therapy for breast cancer in older women in the United States is low, even in
the face of an isolated study which shows excellent quality of care in 30 hospitals in Minnesota, these
results highlight potential problems in quality of breast cancer care that warrant further investigation.
We only found one study that attempts to compare the quality of breast care across hospitals,
significant differences in process measures do appear to exist. In a study by Hand et al. (1991), the
interquartile range (25th percentile to 75th percentile) for hospitals in Illinois not providing radiation
therapy after breast conserving surgery was 17% to 75% (Hand et al., 1991). For not providing adjuvant
therapy, the interquartile range was 30% to 56%, and for not performing an estrogen receptor test on the
pathologic specimen it was 4% to 14%. Based upon these intriguing results, it seems likely that variability
in the quality of breast cancer care does exist across hospitals. Further evaluation of quality of care across
hospitals, as well as the causes of this variation and ways to improve the quality at all facilities is
warranted.
In conclusion, studies of processes of care which have compared rates of radiation therapy after
breast conserving surgery and adjuvant therapy for locally advanced breast cancer suggest that problems do
exist with the quality of care received by many women with breast cancer in the United States. Many
women (perhaps as many as 40%) do not appear to be receiving indicated radiation therapy after breast
conserving surgery, and in some regions of the United States, for example Iowa, it appears that an even
greater percentage of women are not receiving radiation therapy. In addition, older women are less likely
to receive radiation therapy after breast conserving surgery. Rates of radiation therapy after breast
conserving surgery also vary across hospitals suggesting that some hospitals are providing poorer quality
breast cancer care than others. Equally concerning, many women do not appear to be receiving adjuvant
chemotherapy (perhaps as many as 60%.) Also, older women are less likely to receive adjuvant therapy.
These findings must be interpreted with caution, however, since most of the data reported is from the 1980s
and are based on cancer registry data, the reliability of which is not known.
2. Breast Cancer: Outcomes
Only a few studies have examined breast cancer outcomes. The main outcomes evaluated are
stage at diagnosis and 5-year survival. These outcomes have been compared across patients who live in
different regions of the United States, patients of different age, patients of different race/ethnicity, and
patients with different types of health care coverage.
Only one study, to our knowledge, has compared breast cancer outcomes across regions of the
United States. Farrow et al. (1992) used 1983-1991 data from the nine SEER registries to compare fiveyear survival rates in women with breast cancer; rates ranged from 71.0% in Iowa to 79.9% in Hawaii
(Farrow et al., 1992). These differences persisted after adjusting for age and stage. However, other
important case-mix adjusters, such as the presence of comorbid illnesses, were not included in their model,
so interpretation of these results is difficult. Thus, it is not clear whether these regional variations in
survival from breast cancer reflect differences in the patient populations or regional differences in quality
of care.
Researchers have also compared breast cancer stage at diagnosis, which can be viewed as an
outcome of screening, across different age groups. Although stage of breast cancer at diagnosis is an
outcome of early detection with mammography, and a useful measure when comparing comparable
populations (e.g. across health plans), any observed differences with age may not reflect differences in the
quality of care but instead represent age-related differences in disease biology or the effectiveness of
screening. These make it difficult to attribute any age-related differences in stage to differences in the
quality of screening unless differences are observed across another category (e.g. age-related differences in
stage which vary across health plans, regions of the country, Medicare HMO plans, etc.) The studies
examining breast cancer stage and age do not make such comparisons, so we are limited in our ability to
draw conclusions on the quality of screening from them.
Several studies have examined the crude relationship between stage and age. In a sample of
508,724 breast cancer cases diagnosed from 1985 to 1993, using data on AJCC stage submitted voluntarily
to the American College of Surgeons from hospital cancer registries, Winchester et al. (1996) found that
the proportion of early stage cases was lowest in women younger than 35 (Winchester et al., 1996). The
ratio of early (defined as stage 0 and I) to late stage cases was 0.5 for women ages 35 and younger, 0.9 for
women 35 to 49, and 1.1 for women 50 and older. In contrast, in a sample of breast cancer cases obtained
from the New York State Tumor Registry on New York City residents diagnosed with breast cancer
between 1980 and 1985, Mandelblatt et al. (1995) found that the proportion of early stage cases (defined
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here as in situ or localized disease using the SEER extent of disease staging system) was lower in women
50 to 64 than among women 20 to 49 or 65 and older (Mandelblatt et al., 1995). In this study, the odds
ratio for having late stage disease was 1.19 for women 50-64 compared with women 20-49. Finally,
obtaining staging information from the medical record, Greenfield et al. (1987) did not find a difference in
the proportion of AJCC Stage I and II breast cancer cases among women ages 50 to 69 and ages 70 and
older diagnosed in seven Southern California hospitals between 1980 and 1982 (Greenfield et al., 1987).
These studies describe variations in stage by age. In spite of focusing on an important outcome
measure, stage at diagnosis, conclusions about quality of breast cancer care from these data are limited.
First, none of the studies compare variations in the stage of breast cancer with age across another category
(e.g. age-related differences in stage which vary across health plans, regions of the country, Medicare HMO
plans, etc.) Second, because two of the three studies do not report the actual rates of breast cancer
diagnoses by stage, we are unable to compare results across the studies (in order to make inferences about
differences by region or over time.) Third, the use of different age cut-offs makes even simple
comparisons of the crude results of these studies impossible. Thus, we cannot draw any conclusions about
variations in breast cancer screening outcomes according to patient age.
Breast cancer outcomes have also been studied in relation to patient race/ethnicity, although this
has been limited to comparisons of African Americans and Caucasians. African American women have
been noted to have both worse disease-free and overall survival than do Caucasian women (Osteen et al.,
1994). The lower survival of African American women is at least partially attributable to the fact that they
appear to be diagnosed with later stage disease (Breen and Figueroa 1996; Polednak et al., 1986; Hillner et
al., 1996; Winchester et al., 1996; Hunter et al., 1993; Mandelblatt et al., 1996; McCarthy et al., 1998). In
the National Cancer Institute Black/White Cancer Survival Study, a case-control study which included
white and black women diagnosed with breast cancer in 1985, the odds of being diagnosed with Stage III or
IV breast cancer was 1.68 for black women compared with white women, controlling for age, city of
residence, tumor grade, a clinical breast exam by a physician in the previous six years, and a history of
patient delay (Hunter et al 1993). Approximately half of the excess risk for Stage III-IV disease among
black women was explained by tumor grade, having a clinical breast exam in the previous six years, and a
history of patient delay. So, while differences in tumor biology between women of different race/ethnicity
may play a role in both stage at diagnosis and stage-specific survival from breast cancer, access to medical
care for early detection and timely diagnosis appears extremely important.
In this same study, the risk of death was 2.2 times greater for black women than white women
(Eley et al., 1994). However, this difference was no longer statistically significant after controlling for
breast cancer stage, tumor pathology, treatment, comorbidity, and sociodemographic characteristics.
In a recent case-control study by Lannin et al. (1998) of women diagnosed with breast cancer at
the University Medical Center of Eastern Carolina from 1985-1992, the odds of presenting with late stage
disease (Stage III and IV) was three times greater for African American women than for white women
(Lannin et al., 1998). When demographic variables were included in a logistic regression model, the odds
ratio for late stage disease in African American women decreased to 1.8. When measures of cultural
beliefs (e.g. beliefs such as the devil can cause you to get cancer or air causes cancer) were included in the
model, African American women no longer had increased odds of late stage disease. Thus, it appears that
the worse survival among African American women with breast cancer can be explained in large part by
determinants of access to health care.
Indeed, access to mammography appears to account for much, if not all, of the variation in stage at
diagnosis of breast cancer attributable to race (Mandelblatt et al., 1995; Breen and Figueroa 1996). In a
recent study comparing mammography use between black and white women ages 67 and older, there were
no differences in stage at diagnosis among black and white women who were regular mammography users,
though the odds of being diagnosed with late stage breast cancer was 2.54 greater for black women
compared with white women who had not participated in screening mammography (McCarthy et al., 1998).
In addition, studies of women who receive their medical care through the Department of Defense, and
would therefore have the same ability to access care, demonstrate no difference in stage between
Caucasian, African-American and Hispanic women diagnosed with breast cancer (Zaloznik 1995, 1997).
Among women receiving their health care through the Department of Defense in 1980-1992, 49% AfricanAmericans were diagnosed with Stage 0 or I breast cancer compared with 46% of Hispanic women and
57% of Caucasian women (the differences were not statistically significant.) These studies suggest that
differences in stage at diagnosis among women of different races may be explained by their relative access
to health care. Thus, while African Americans may be receiving poorer quality breast cancer care, it is
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difficult to separate the effect of the care received from access when evaluating outcomes alone. Process
measures may therefore be more sensitive at identifying differences in the quality of breast cancer care by
race. It is worth noting, however, that lack of access in and of itself may be considered an indicator of poor
quality.
Breast cancer outcomes appear to be worse for patients with Medicaid and no insurance than for
patients with private insurance. By linking data from the New Jersey Cancer Registry with hospitaldischarge abstracts on patients diagnosed with breast cancer in 1985-1987, Ayanian et al. (1993) compared
the stage, stage-specific survival, and overall survival for breast cancer patients with private insurance,
Medicaid, and those without insurance (Ayanian et al., 1993). Approximately half as many uninsured and
Medicaid patients were diagnosed with Stage I disease compared with the privately insured patients (30%
of privately insured vs. 17% of Medicaid vs. 16% of uninsured women had Stage I breast cancer,) although
the demographic characteristics of the three groups varied significantly making the data difficult to
interpret. Survival was also worse for the uninsured and Medicaid patients compared with privately
insured patients, even when controlling for age and stage at diagnosis. The relative risk of death was 1.49
for uninsured women and 1.40 for Medicaid compared to women with private insurance. In another study,
using data from the participating American College of Surgeons hospital registries, later stage diagnoses
and poorer survival were once again observed in the uninsured and the Medicaid population, though they
did not find significant differences in stage at diagnosis or survival between other types of insurance,
including traditional private insurance, HMO coverage, Medicare, military benefits, or CHAMPUS (Osteen
et al., 1994). These studies suggest an “enabling” aspect to insurance coverage. That is, stage at diagnosis
and mortality are likely to be affected by lack of access to care; however, once access is established, type of
insurance does not appear to be particularly influential in the outcome. Or perhaps, the effect of insurance
is overwhelmed by the other demographic variables discussed above, which also can covary with
insurance.
Only two studies have directly looked at the effect of managed care on breast cancer care.
Potosky et al. (1997) compared Medicare patients enrolled in a group model HMO in Seattle and a staff
model HMO in San Francisco with fee-for-service Medicare patients in Seattle and San Francisco
diagnosed from 1985-1992 using SEER data (Potosky et al., 1997). They found that breast cancer patients
in the two HMOs were diagnosed with earlier stage disease compared with women in fee-for-service
Medicare; 57% of HMO enrollees in San Francisco and 58% in Seattle versus only 46% of San Francisco
women and 51% of Seattle women in fee-for-service were diagnosed with Stage 0 or I breast cancer. In
addition, women in the HMO had better overall survival, even when controlling for comorbidity, than
women in fee-for-service. The risk ratio for death in ten years for San Francisco HMO enrollees compared
with women in fee-for-service was 0.70 (95% confidence interval 0.62-0.79), while in Seattle the risk ratio
was 0.86 (95% confidence interval 0.72-1.03), after adjusting for age, race, education, stage, and
comorbidity. Thus, outcomes of Medicare patients with breast cancer in these two established HMOs were
at least as good as that of Medicare enrollees in fee-for-service, and for enrollees of Kaiser in San Francisco
the quality of care appeared better than for enrollees of fee-for-service Medicare.
In contrast, Lee-Feldstein et al. (1994), also using cancer registry data, found significantly worse
five-year survival among women with breast cancer treated at HMO hospitals in Orange County, California
in 1984-1990 compared with women treated at teaching hospitals, small community hospitals, and large
community hospitals. Even after controlling for age, tumor size, number of positive lymph nodes, and type
of treatment (e.g. breast conserving surgery with radiation vs. no radiation), patients treated at an HMO
facility had an increase risk of dying of 1.63 compared with the reference group, small hospitals. In
contrast the risk of death at teaching hospitals was not significantly different from small hospitals and it
was lower at 0.74 at large hospitals. Interpretation of these results is limited because the effect of the HMO
plan cannot be isolated from the effect of the hospital. No definition for “HMO hospital” is provided and
the study does not describe whether all the HMO hospitals were part of one or several HMO plans. The
type of HMO is also not described (e.g. staff, group, network, or IPA model.) Also, it is not clear if HMO
patients could be treated only at HMO hospitals or if they could obtain care at other facilities as well. In
addition, this study did not control for comorbidity, socioeconomic status, and insurance status, and length
of enrollment in the HMO.
The contradictory results presented by the Potosky and Lee-Feldtstein studies underscore the
importance of case-mix adjustment as well as the tremendous heterogeneity in the rapidly evolving
managed care systems. Research is needed to understand the impact of these systems on the quality of
care.
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In summary, while some of these studies do demonstrate some variations in outcomes by region
and with race and insurance status; we are limited in our ability to draw any conclusions about quality of
care from these data. First, the studies do not use the same definitions of stage nor the same age groupings
making comparisons difficult. Second, much of the data presented does not include the crude proportions
of cases by stage or the survival data but risk ratios comparing different groups of patients. Third, few of
the studies attempt to adjust for differences in case-mix. And, finally, data are from cases diagnosed in the
1980s so we do not have information on the quality of the current breast cancer care in the United States.
Nonetheless, the breast cancer outcomes of 5 year survival and stage at diagnosis appear worse for patients
who are African American and patients with Medicaid or no health insurance. In both cases, it is likely that
decreased access to the health care system plays an important role. Studies that include more recently
diagnosed breast cancer cases, with appropriate case-mix adjustment, are needed to evaluate current
outcomes and identify important predictors.
C. Variations in Patterns of Care for Breast Cancer: An Issue of Quality?
Some studies examine variations in patterns of care but do not include a benchmark or standard so
direct inferences about the quality of care are not possible. Although, these studies can suggest issues for
future quality of care studies. We summarize the patterns of care studies that suggest potential quality of
care issues that merit further evaluation.
1. Variations in Rates of Breast Conserving Surgery
Many studies have compared the proportion of women who receive breast-conserving surgery
instead of mastectomy. The decision about which type of breast surgery to undergo depends upon the size
of the primary tumor, the skill and preferences of the surgeon, and the preferences of the patient. The
proportion of women who would choose breast-conserving surgery if they were presented with enough
information to make an informed choice is not known. Since there is no benchmark for what percentage of
women should receive breast-conserving surgery, whether any identified variation in the proportion of
women who the more conservative surgery is associated with the quality of care cannot be ascertained.
However, widespread differences in the percentage of women who receive the two types of surgery would
suggest that some women are not able to completely exercise their choice.
The proportion of women who receive breast-conserving surgery instead of mastectomy as
primary surgical treatment for breast cancer varies dramatically in different regions. Studies conducted in
the 1980s after the results of the randomized controlled trials comparing the two procedures were published
demonstrate widespread variation in the use of breast conserving surgery in the United States. The
proportion of all women 65 and older with non-metastatic breast cancer receiving breast conserving surgery
ranged from 4% in Kentucky to 21% in Massachusetts in 1986 according to Medicare data (Nattinger et al
1992). Across the nine areas with SEER Registries, Seattle appeared to have the highest rates of breast
conserving surgery in 1983-1989 with 34% of women with Stage I and II disease receiving breast
conserving surgeries (Farrow et al., 1992; Lazovich et al., 1991; Samet et al., 1994). And, the rates of
breast conserving surgery among Medicare patients with non-metastatic disease appear to have increased
minimally from 1986 to 1990 (14.1% to 15.0%) (Nattinger et al., 1996). While patient age, the
sociodemographic characteristics of the communities, hospital characteristics, and the availability of
radiation therapy appear to affect the proportion of women who undergo breast conserving surgery; marked
geographic variation in the use of the procedure persists even after adjusting for these characteristics
(Farrow et al., 1992; Lazovich et al., 1991; Nattinger et al., 1992; Samet et al., 1994). Although the
proportion of women undergoing breast conserving surgery if all eligible women were offered the
procedure is not known, one reason for the wide regional variations could be variation in the quality of
breast cancer care.
A recent study by Guadagnoli et al. (1998) using data collected from the medical record and a
patient survey reported much higher utilization of breast conserving surgery but still substantial regional
variation when comparing women treated in 18 hospitals in 1993-1995 in Massachusetts and 30 hospitals in
1993 in Minnesota. Overall 64% of women in Massachusetts and 38% of women in Minnesota with Stage
I and II breast cancer received breast conserving surgery. However, upon excluding patients with
contraindications to breast conserving surgery (e.g. prior breast conserving surgery, tumor multifocal,
tumor centrally located, etc.), the proportions of women receiving breast conserving surgery increased to
74% and 48%, for Massachusetts and Minnesota, respectively. Importantly, 27% of women in Minnesota
and 15% of women in Massachusetts who underwent mastectomy, even though they were eligible for
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breast conserving surgery, reported that their surgeon had not discussed breast conserving surgery with
them. This suggests that a significant proportion of the variation in rates of breast conserving reflects
women not being given a choice of procedure.
Data compiled by Wennberg et al. in the Dartmouth Atlas of Health Care using 1992-1993
Medicare claims data show that widespread variation in the proportion of women offered breast conserving
surgery remains (Wennberg et al., 1996). Without stratifying on stage in this predominantly 65 and older
population, the percentage of inpatient cancer surgery that was a breast conserving procedure ranged from
1.4 to 48.0% by Medicare hospital referral region. In light of the data from Guadagnoli et al. (1998) that
women who undergo mastectomy are more likely not to have been provided information about breast
conserving surgery, the persistent widespread regional variation in the performance of breast conserving
surgery would appear to indicate that many women are not being offered a choice.
Other studies have found significant variation in the use of breast conserving surgery according to
hospital characteristics (Nattinger 1992, 1996). A study by Nattinger et al. (1996), found that 55% of
breast conserving surgeries performed on Medicare patients occurred in only 10% of the hospitals
submitting claims in 1986 to 1990 (Nattinger 1996). Increased use of breast conserving surgery was
associated with larger hospital size, the presence of a radiation facility, the presence of a cancer program,
having a teaching program, not-for-profit status, and the volume of breast cancer surgeries performed at the
hospital. The study by Guadagnoli et al. (1998) also found a positive association between breast
conserving surgery and teaching. The odds of breast conserving surgery was 2.4 times for patients treated
at teaching hospitals in Massachusetts and 1.5 time in Minnesota compared with patients treated at nonteaching facilities (Guadagnoli et al., 1998). Interestingly, in contrast to the Nattinger study (1996),
Guadagnoli et al. found no relation between breast conserving surgery and hospital size or having a
radiation facility, perhaps indicating that these factors were no longer significant once higher rates of breast
conserving surgery were achieved overall in the community.
These studies suggest that many women are not offered a choice in the type of breast surgery.
Further research is needed to determine what proportion of patients are aware that breast conserving
surgery is available, if they are given a choice of surgery, as well as which procedure they ultimately
received. In order to obtain the information necessary to evaluate this aspect of quality of care, the data
will need to be obtained by patient self-report since this level of detail is not contained in cancer registries,
claims, or the medical record.
2. Variations in Compliance with American College of Radiology Quality Standards
While many women who undergo breast conserving surgery do not get indicated post-operative
radiation therapy, potential quality problems still exist for the women who do get radiation therapy. The
1988 breast cancer Patterns of Care Study performed by the American College of Radiology suggests
widespread variation in compliance with standards of quality established by the College, with academic
centers demonstrating the greatest compliance, followed by hospital facilities, and free standing facilities
having the poorest adherence (Kutchner et al., 1996). For example, immobilization of breast cancer
patients receiving radiation therapy, in order to obtain consistent irradiation of the desired target, varied
from 80% at academic centers, to 73% in hospital facilities, and only 51% in free standing facilities.
Similarly, the use of techniques to decrease divergence of the radiation beam into lung tissue (in order to
decrease pulmonary toxicity) ranged from 93% at academic centers, 77% at hospital facilities, and 67% at
free standing facilities. In order to understand the relationship between the structure, process, and
outcomes of radiation therapy in communities across the country are needed, further research is needed.
3. Variations in the Quality of Breast Diagnostic Procedures
While the process measures described are important for gaining an understanding of the standard
of breast cancer care delivered in the United States, simply knowing if a woman received the recommended
screening, diagnostic evaluation, and treatment for breast cancer does not provide a complete view of the
quality of care. Another component of quality is how well these procedures are performed.
Studies of screening mammography suggest significant variation in both the technical quality of
the radiographic images and of the interpretation. A series of evaluations by the Food and Drug
Administration (FDA) in 1985, 1988 and 1992 suggested widespread variation in mammography image
quality (Houn and Finder, 1997). And, while improvement was noted overall with the percent of
acceptable images being 86% in 1992 compared with only 64% in 1985, a significant problem in image
quality that was felt to be attributable to differences in technique remained (Segal, 1994). At the urging of
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the FDA, American College of Radiology developed a voluntary accrediting process for mammography
facilities in 1987 to attempt to correct this problem (Houn and Finder, 1997).
A related issue in the quality of mammography screening is the quality of the interpretation of the
image by the radiologist. In a study by Beam et al. (1996), the mammography readings of 108 radiologists
from 50 participating facilities randomly sampled from 4611 ACR-accredited mammography centers were
compared (Beam et al., 1996). The radiologists’ sensitivity for detecting breast cancer (with biopsy as the
gold standard) from a screening mammogram ranged from 47% to 100% with a mean of 79%. The
specificity also varied tremendously across radiologists with the broad range of 36% to 99%. Concern over
the quality of mammography led to Congress passing the Mammography Quality Standards Act in 1992
that establishes standards for physicians interpreting mammograms (Houn and Finder, 1997). The
responsibility for its implementation was delegated to the Food and Drug Administration in June 1993.
Under this new law, in order for a mammography facility to operate lawfully and be reimbursed by
Medicare, it must be certified by the FDA by becoming accredited by an FDA-approved accreditation
body.
The quality of the breast biopsy procedure is important so that clinicians making treatment
recommendations to women with a breast lesion or with breast cancer have accurate information. Multiple
steps in the process of a breast biopsy are critical to ensuring that results are accurate including the biopsy
procedure itself (which may be a fine needle aspiration, a stereotactic core biopsy, an open biopsy, or a
needle-localization procedure followed by a biopsy,) the tissue preparation, the cytopathology
interpretation, assessment of estrogen receptor and progesterone receptor status, and the pathology report
which communicates all findings. A few studies have addressed the quality of some of these steps. A
single community-based study in New Hampshire assessed the degree of diagnostic agreement among
general pathologists reading an investigator-defined set of breast tissue specimens obtained via core and
excisional biopsies (Wells et al., 1998). They found overall high agreement among the pathologists for
assignment to diagnostic category (kappa coefficient = 0.71) and very high agreement for differentiation of
benign versus malignant breast disease (kappa coefficient = 0.95.) Other studies have found that the
adequacy of specimens obtained from fine needle aspiration and stereotactic core biopsy vary widely, as do
their reported sensitivity and specificity (Stolier 1997; Hayes et al., 1996; Acheson et al., 1997). Yet no
published studies have explored the issues that affect the quality of these procedures as performed in the
diverse clinical facilities across the United States.
The pathology report is the critical link between pathologist and clinician. Deficits in the
pathology report may represent problems with communication or deficiencies in the pathologic evaluation
itself. Several studies suggest that variation in the quality of pathology reports for breast cancer specimens
exists and warrants further evaluation. In the American Pathologists Q-Probes Study which reviewed 20
breast biopsy specimens and the corresponding pathology report from 434 voluntarily participating surgical
pathology laboratories in the United States, Canada, and Australia, only 77% of the pathology reports for
the breast cancer cancer cases documented the lesion size (Nakleh et al., 1997). In addition, only 77%
contained the margin status (whether the cancer involved the margins of the specimen which is necessary to
determine if all of the malignancy was removed by the procedure) and 75% documented whether estrogen
and progesterone receptor status had been evaluated. A single institution study of needle localization breast
biopsy documented even lower rates of documentation for this important information in the pathology
report (Howe et al., 1995). Only 33% of reports in this study commented on the margins of the lesion and
estrogen receptor status was found for only 68% of the cases. Such deficits in pathology reports have been
the target of quality improvement projects. Hammond and Flinner (1997) reduced the number of
incomplete breast cancer pathology reports in a large urban pathology practice in Salt Lake City from 57 of
356 in 1990 to only 2 of 190 in 1995 after instituting a template for the report which included all essential
information.
These studies identify multiple steps along the diagnostic evaluation of breast cancer where
quality of care may be affected by the quality of the procedure. Poor quality at any step could significant
impact the overall quality of care provided. Although having information on every step in the continuum
of care would provide us with a comprehensive assessment of the quality of care, generally this is not
practical. Acquiring such comprehensive data on quality would be intrusive, time-consuming, and
expensive. Nevertheless, considering all of the steps necessary to a multi-step process such as the
diagnosis of breast cancer can be extremely valuable in trying to identify the reasons for a quality problem
that has been identified (for example, too many women diagnosed with late stage breast cancer.)
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D. Breast Cancer: a Focus of Early Cancer Quality Indicators
With the shift in focus in quality assessment from simply exploring variations in patterns of care
to accountability, many organizations are developing performance measurement systems in order to be able
to evaluate the quality of care delivered at multiple organization levels. As we discussed in the
introduction, a number of these organizations have included breast cancer as the first oncologic condition
for which they have developed quality indicators. While these measurement systems are in their infancy
and will need to be evaluated carefully in order to ensure their validity, these examples provide a
perspective on how quality of care for breast cancer, as well as other cancers, will be assessed in the future.
The most recent version HEDIS 3 .0, developed by the National Committee for Quality Assurance
has three breast cancer quality indicators, one in the reporting set and two in the testing set (see Table 1)
(HEDIS 1997). Health plans are expected to provide information on the measure in the reporting set
(proportion of women who receive screening mammography) while measures in the testing set are optional
and under evaluation (proportion of early breast cancers and proportion with appropriate follow-up after an
abnormal mammogram.) All three HEDIS breast cancer quality indicators target early detection and
diagnosis, not on the care received after breast cancer is diagnosed. NCQA’s focus on early detection in
breast cancer quality assessment appears to be related to their belief that “early detection remains the most
effective way of improving the outcomes of breast cancer (McGlynn 1996).” Because the number of
incident breast cancer cases in most health plans is too small to make meaningful comparisons of stage at
diagnosis across health plans, NCQA has halted further work on the first measure (McGlynn EA, personal
communication). Currently, NCQA is working with RAND to develop the specifications for data collection
for the abnormal mammogram follow-up indicator to use with administrative data and chart abstraction.
They are also testing the reliability and validity of the measure (McGlynn EA, personal communication).
The Joint Commission on Accreditation of Healthcare Organizations (JCAHO) is another
organization that has recently included quality indicators for breast cancer care in its performance
measurement set (see Table 1) (JCAHO 1998). However, not all organizations seeking JCAHO
accreditation will be required to report on their breast cancer care since JCAHO requires organizations to
select several from a menu of performance measures and report data only on those that they choose.
Therefore, it is unlikely that these new proposed performance measures will allow us to compare the
quality of breast cancer care across facilities in the near future.
As we discussed in the introduction, FACCT has also selected breast cancer as its first oncologic
condition to evaluate (FACCT 1997). Breast cancer was selected because of its prevalence, the impact of
early-detection on long-term survival, the importance of patient choice in the selection of local treatment
(breast conserving surgery with radiation vs. mastectomy,) and the potential effects of the illness on a
woman’s productivity and quality of life. FACCT’s breast cancer quality measures are the most
comprehensive of any of the organizations which currently have breast cancer performance measures and
include indicators of the process of care, patient satisfaction, and outcomes. These measures are currently
being field tested to determine if it is feasible to use them.
The Health Care Finance Administration (HCFA), in collaboration with RAND, is also working
on developing tools for breast cancer quality assessment (Katherine Kahn and Marge Pearson, RAND,
personal communication, 1998). The RAND research team is reviewing different methodological options
for measuring the quality of breast cancer care as part of HCFA's Outcomes Project. To support HCFA's
commitment to measuring clinical performance, they are investigating the options for accurately identifying
breast cancer patients, articulating multiple domains of breast processes and outcomes of care, collecting
and summarizing the existing evidence supporting performance measures in each of these domains, and
identifying multiple sources of performance data.
E. Challenges in Breast Cancer Quality Assessment
While more quality of care research has taken place in breast cancer than any other oncologic
condition, interpretation of these findings has several limitations. These limitations highlight the
challenges of quality of care research in breast cancer, and in many instances, these same challenges apply
to the evaluation of the quality of care for other cancers as well. First, there is tremendous publication
delay of quality of care research in breast cancer; though most of the data presented in this review is from
recently published studies, they report on breast cancer cases diagnosed in the 1980s. Second, while cancer
registries are a valuable source of data on cancer care, the reliability of their data on processes of care is not
known. Third, in order to compare outcomes, differences in case-mixes need to be adjusted, but obtaining
the data to effectively control for these differences in patient populations is often difficult and expensive.
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Understanding and meeting these challenges is necessary to be able to effectively evaluate the quality of
breast cancer care.
First, there is tremendous publication delay of quality of care research in breast cancer. Most of
the quality of care studies cited in this review have publication dates of 1992-1997. However, the data
included in these studies is from patients diagnosed with breast cancer in 1980-1990. This is true not only
of studies that include the outcome of 5-year survival, which necessarily involves many years before the
data is available, but also of those studies that include process measures. The reasons for this delay are
clear; however, one cause maybe the delay in the availability of cancer registry data. There is a significant
time lag from the time a case is diagnosed until the data are made available to researchers by the cancer
registries. Data from the SEER cancer registries are not available for approximately two years after
diagnosis (SEER 1998). State cancer registries do not have uniform case reporting requirements. For
example, data on cancer cases in California, which has a statewide registry, is not available until October of
the second year following diagnosis (data on the 1997 cases will not be available until October 1999)
(William Wright, Director, California Cancer Registry, Department of Health Services, California, personal
communication, 1997). Such delays in the availability of data are a serious challenge in an era where the
health care system is extremely dynamic and accountability is an important aspect of quality evaluation
Second, most of the studies of breast cancer quality have relied upon the data collected by cancer
registries. However, while cancer registries have been shown to have approximately 98% reliability in the
reporting of cancer cases, the reliability of the data on processes of care collected by cancer registries has
not been validated (Zippin et al., 1995). Some of the variability in the results of studies of the relationship
of patient age to process of breast cancer care cited earlier may represent variation in the quality of the data.
For example, obtaining data directly from the medical record, Guadagnoli et al. (1997) found that 92% of
women with node positive breast cancer in Minnesota in 1993 received some form of adjuvant therapy
(Guadagnoli et al., 1997). In contrast, using data from the Virginia cancer registry, Hillner et al. (1996)
found that only 44% of patients with positive lymph nodes received adjuvant therapy (Hillner et al., 1996).
In order to use the data collected by cancer registries to make valid assessment of quality of care, the
reliability of registry data on processes of care must be determined.
Third, valid methods are needed to adjust for differences in case-mix. As we have discussed
previously, in order to compare outcomes, differences in case-mix need to be adjusted. In some cases,
case-mix differences need to be accounted for when comparing process measures as well. Process
measures may need to be case-mix adjusted, for example, if the treatment would be harmful or not
indicated in a patient with other medical illnesses. Many of the studies we have summarized attempt to
control for some differences in case-mix by adjusting for stage of diagnosis, age, sociodemographic
characteristics such as income or education, and insurance status. In some cases, they also include a
variable for comorbidity; although the validity of the construct used in many cases is not known. A
comorbidity index has been developed and validated for breast cancer that can be used with either medical
record or claims data (Charlson et al., 1987; D’Houre et al., 1996; Newschaffer et al., 1997). Obtaining
such data is often time-consuming and expensive, and may not always be possible. Including data on
comorbidity in the information abstracted from the medical record by the cancer registries, using a
validated approach, would make this important information available for case-mix adjustment in quality
assessment.
F. Summary of Breast Cancer
Studies of breast cancer quality of care have compared process and outcome measures to a
standard across regions of United States, patient age, and different hospitals. Rates of radiation therapy
after breast conserving surgery and adjuvant therapy for locally advanced disease are lower than expected
and suggest that problems may exist with the quality of care received by many women with breast cancer in
the United States. Many women do not appear to be receiving indicated radiation therapy after breast
conserving surgery, and in some regions of the United States, for example Iowa, it appears that the
percentage of women who do not receive radiation is greater. In addition, older women are less likely to
receive radiation therapy after breast conserving surgery. Rates of radiation therapy after breast conserving
surgery also vary across hospitals suggesting that some hospitals are providing poorer quality breast cancer
care than others. Equally concerning, many women do not appear to be receiving adjuvant chemotherapy.
Although these findings must be interpreted with caution since much of the data are from breast cancer
cases diagnosed in the 1980s and primarily collected by cancer registries, they suggest serious problems
exist with quality of care provided to women with breast cancer in the United States. We need to evaluate
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the quality of care, using reliable process and outcome measures, of a national sample of newly diagnosed
breast cancer patients to determine the quality of current practice.
VII. CHILDHOOD CANCER CASE STUDY
Childhood cancer is rare. About 11,000 children less than 20 years old are diagnosed with cancer
each year in the U.S. (Bleyer, 1995). Over the past several decades, great advances have been made in the
treatment of many childhood cancers. Forty years ago, the mortality rate for childhood cancer was about
80%; now it is about 20% (Bleyer, 1997).
We chose childhood cancer as one of our case studies for three principal reasons. First, children
differ from adults in three clinically important ways: their developmental trajectory; their dependency on
parents and other caregivers; and the type, intensity, and prevalence of conditions that affect them (Jameson
and Wehr 1993). These differences are relevant to cancer as well as to general health issues.
Consequently, quality assessment for children is different and in many ways more complex than quality
assessment for adults. For example, because childhood is a period of rapid change, it is necessary to
develop quality measures that are age- and developmentally-appropriate. An indicator looking at correct
response to an abnormal blood pressure reading would have to take into account the different definitions of
normal as the child grows and matures.
Second, there has generally been much less work on quality of care for children than for adults, so
we wanted to determine whether this was true in the cancer field as well.
Third, most children with cancer receive their care as part of a clinical trial (i.e., they are on a
protocol), and we expected that would influence the quality of care they receive. Almost 95% of U.S.
children with cancer less than 15 years old are registered by one of the two national collaborative groups—
the Children’s Cancer Group (CCG) and the Pediatric Oncology Group (POG)—and about 70% of children
are enrolled in at least one clinical trial. By comparison, only about 2% of adults with cancer participate in
NCI-sponsored clinical trials (Bleyer, 1997). We also anticipated that—regardless of what work has
already been done to measure quality—the high participation rate in protocols and the current level of
centralization through CCG and POG would facilitate opportunities to measure quality in the future.
In this section, we will describe several aspects of quality of care as well as work that could be
done in the future. Our review turned up very few studies relevant to quality of pediatric cancer care.
Therefore, many of the studies we report do not provide direct evidence of quality of care but instead
provide an indication of what methodological groundwork exists for conducting future work in this area.
A. Process Measures
We were not able to identify studies reporting on how well care is being delivered to children with
cancer. However, one potential marker for quality of care is the level of missing data in multi-site studies
in which individual sites sent a series of data elements to the registry (e.g., Kisker et al., 1980; Gaynon et
al., 1987). When there are missing data, we do not know if the clinicians have not done what they need to
do to produce the data (e.g., ask a question on history, perform a part of the physical examination, or order
a particular laboratory test), or if they simply have not reported the data element to the central registry. A
record abstraction at the actual site would elucidate the meaning of missing data in such studies.
For example, Gaynon et al. (1987) described the use of a computerized system for tracking data
from multiple sites participating in pediatric cancer protocols. The study found that data on key indicators
(e.g., no FAB [French-American-British] classification, no report of bone marrow assessment 7 days after
starting therapy) were not reported for many children. It is not clear whether providers were providing the
care but not reporting it to the central office, or whether the missing data represent laboratory tests that
were never performed and care that was never delivered. If the data are missing because the care was not
given, this would serve as evidence of compromised quality. The paper also reported on whether doses of
chemotherapeutic agents were correct (within 10% of the recommended dose). If the patient received a
dose other than the specified dose and no justification for the change was documented, questions would be
raised about the quality of care provided. Because this study did not collect information on reasons for
giving doses that did not follow the protocol, we cannot comment on the quality of care. However, the
system described in the article lays the groundwork for what could be a useful tool for measuring quality of
care.
Although quality of pediatric cancer care assessment is in its infancy, there is a strong
infrastructure on which to build. Because most children with cancer are treated as part of a protocol, data
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on them and their care are already being reported to central registries. This data collection process could
serve as the foundation on which quality assessment could be built.
B. Biological Outcomes: Mortality
We were able to identify only a few studies that specifically looked at outcomes for children.
Several studies from the 1970s and 1980s used outcome measures to compare quality between referral
centers and community-based centers delivering cancer care. While these studies might not be considered
traditional quality of care studies, they serve as a useful illustration of what can be done in pediatric cancer
and what work might be done in the future.
Shah (1986) compared cancer care at a community center and an academic center before and after
efforts were made to improve care at the community center. Initially, relapse free survival was higher at
the academic center. After the intervention, the rates were similar at both centers. The study stratified by
risk category of ALL (Acute Lymphoblastic Leukemia), but it did not risk adjust for factors that might have
influenced both the site parents chose for their children’s care and the survival of the child, such as parent
vigilance in managing the child’s illness. (The changes instituted to improve care at the community center
were substantial and could have influenced parents deciding where to take their child. The type of parents
who might ensure that their child complies with regimens and who might provide strong support for their
child might have initially preferred the academic center but might have been more willing to go to the
community site after it was upgraded—in other words, there could have been a change in the types of
parents and children at the two sites.) Despite possible limitations to the study design, the improved
outcome was probably attributable to the changes made at the community center. Another approach,
though, would have been to compare the processes of care. This approach might have provided more
conclusive evidence that the differences in outcomes were attributable to the quality of care provided; it
also would have helped identify what both centers could have done to improve care.
Other studies from the U.S. and Great Britain comparing outcomes between community and
referral centers had similar findings, although they were also limited in their ability to risk adjust or control
for factors that would have led some patients to be referred and not others (Duffner et al., 1982; Kramer et
al., 1984; Meadows et al., 1983; Stiller, 1988). It should be noted, though, that one study from the same
period found similar outcomes between a community-based setting and pediatric hematologist/oncologists
when the former were collaborating with the latter (Kisker et al. 1980; Strayer et al., 1980), and there have
been subsequent efforts to provide better coordination of care between community-based sites and cancer
centers.
C. Potential Outcome Measures for Childhood Cancer
While survival is generally considered the most important outcome in childhood cancer, other
outcome measures may also be of value in evaluating quality of care. Recent development and validation
of tools to assess functional status, pain control, and patient satisfaction allow them to be further studied as
potential outcome measures for quality assessment in childhood cancers.
1. Functional Status
Outside of the cancer field, there have been only a few measures of functional status developed for
children, in part because of the challenge of developing measures that are age-appropriate. The Functional
Status II(R) measure is designed for use with children with chronic physical conditions and includes items
on physical mobility, behavior, and social functioning (Stein and Jessop, 1990). The Child Health
Questionnaire measures the physical and psychosocial well-being of children five years and older
(Landgraf, 1996), and the Child Health and Illness Profile-Adolescent Edition measures health status of
adolescents ages 11 through 17 years old (Starfield et al., 1995).
There have been various efforts to create functional status measures specifically for children with
cancer and for survivors of childhood cancer. As far as we know, none of these measures has been used for
quality assessment. However, we report on them here because some could be used or adapted for quality
assessment purposes.
Lanksy et al., (1979) modified the Karnofsky scale (described above) for use with children
(Lansky et al., 1979). Lansky subsequently developed a single dimension play-performance scale as a
general functional measure for children with cancer (Lansky et al., 1987).
Olson et al. (1993) combined eight existing measures to look at social competence and emotional
health from the perspective of the child, parent, and teacher. Each of the eight components takes between 5
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and 20 minutes to complete, so the full instruments are unlikely to be used routinely in the clinical setting
specifically for quality assessment purposes. However, if they were administered for clinical purposes,
their findings could be incorporated into a quality assessment scheme.
A British study developed the multi-attribute system for classifying the health status of survivors
of childhood cancer (Feeny et al., 1992). The system includes sensation (health, speech, and vision),
mobility, emotion, cognition, self-care, pain, and fertility. The system is based on functional capacity
rather than performance; in other words, it measures the extent to which deficits in health status affect
functioning rather than the level at which an individual chooses to function. The ability to function is
measured from poor to good or normal, and the respondent is asked to compare the person’s capacities to
those capacities that would be considered developmentally appropriate for age. For example, the
instrument asks whether the subject learns and remembers schoolwork normally for age. Researchers
found the system easy to use for classifying a sample of long-term survivors of high-risk ALL (Feeny et al.,
1993). Although the system was not designed to assess quality, it could be adapted for such use, especially
if it were applied to children who are currently receiving care or who recently completed care.
Other work is underway in the area of quality of life measurement. The American Cancer Society
Workshop on Quality of Life in Children’s Cancer: Implications for Practice and Research, in 1995,
produced an extensive framework for addressing quality of life issues for children with cancer in a clinical
setting. This framework can serve as a resource for researchers working on developing specific quality of
life measures (Lauria et al., 1996). Jenney et al. (1995) and Eiser and Jenney (1996) also provide reviews
of quality of life measures used in pediatric oncology.
Functional status and quality of life measures could be considered for use in assessing quality of
care for children during and after therapy. For example, one might compare functional status of children at
several institutions as one measure of quality of care. It might be the case that children treated at a hospital
with a strong case management and psychological support program had higher functional status, or a
hospital that provided better treatment or a hospital with a strong post-cancer follow-up program might
have better functional status outcomes. Of course, it would be important to risk-adjust, and it would have
to be clear that the health care system had an influence over these outcomes. Another challenge would be
the need for a large enough sample size to make valid comparisons and to provide data in a timely enough
fashion for use in quality comparisons.
2. Pain
An important issue in cancer treatment is whether patients receive adequate pain control. There
have been various efforts to measure pain both during and after treatment. Adequate pain management
would be a reasonable measure to include as part of quality assessment. It is certainly important for any
pain measure used for quality assessment to be both valid and reliable. Clinically useful and valid
measures have been developed for evaluating intensity of pain in children 3 years old and older (McGrath
et al., 1990). These could be adapted if necessary for use in quality measurement. Pain can also be
assessed in younger children, although it typically requires inference from behavioral and physiological
responses before children have developed more advanced language skills (McGrath et al., 1990). Adapting
such measures for quality assessment purposes might be more challenging.
3. Satisfaction and Patient Ratings
Satisfaction and patient ratings in pediatrics typically involve assessment of parents’ satisfaction
and ratings. However, there has been some effort to find out what children think, especially older children
and adolescents.
There has been limited work done on patient ratings in pediatric cancer. The CCG recently
published a survey to assess the informed consent process for pediatric cancer trials. This survey includes
items asking parents about the consent process as well as their satisfaction with the process. A convenience
sample of 23 parents who piloted the survey had a mean satisfaction score of 17, on a scale from 7 to 21,
where 21 indicated highest satisfaction (Kodish et al., 1998).
D. Summary of Childhood Cancer
In summary, there has been only limited work done in assessment of quality of cancer care for
children. However, the epidemiology of cancer, the diagnostic strategies, and the recommended treatments
are different for children compared to adults. Therefore, it is important that efforts to develop measures
and systems to assess quality of cancer care consider these differences. The relatively small number of
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children with cancer will make quality assessment challenging. There may not be enough children with the
same condition at most centers to allow for simple comparisons. One solution is to develop generic
measures that allow assessment across multiple cancers, treatment strategies, and ages. Another is to
develop a scoring system that will allow aggregation of scoring across multiple quality measures covering
multiple types of cancer and types of care (Schuster et al., 1997).
Although there has been little work done in quality of pediatric oncology, there is a registry
infrastructure in place and a tradition of reporting information that will facilitate quality assessment.
Pediatric oncologists are used to reporting patient data to a central registry. Furthermore, most children are
cared for in academic or referral centers or at community sites associated with such centers. The
centralization of care will also make data collection and reporting easier.
VIII. PROSTATE CANCER
A. Burden of Disease
Adenocarcinoma of the prostate (prostate cancer) is the most common form of cancer
diagnosed in men. In 1998, more than 185,000 cases are expected to be diagnosed, and more than 39,000
men will die from this disease (American Cancer Society Surveillance Research, 1998). The number of
cases has varied considerably in recent years as a result of adoption of prostate-specific antigen (PSA)
testing (Potosky et al., 1995). In 1993, before PSA testing became widespread, 165,000 new cases of
prostate cancer were identified in the United States. With the August 1994 FDA approval of PSA testing, it
became possible to diagnose and treat tumors before they became palpable. As a result, the number of
detected cases has grown substantially. This rise largely reflects an increase in early detection rather than
an increase in incidence. And, in fact, as the early cases of prostate in the population are being identified
and treated, the incidence of prostate cancer is reverting to pre-PSA levels. So, while 334,500 new
diagnoses were expected for 1997 (Parker, et al., 1997) this estimate was adjusted downward, to fewer than
210,000 before the end of that same year (Wingo, et al., 1997).The risk of prostate cancer increases with
age, with the average age of diagnosis about 65 years old and the median age about 72; it is relatively rare
in men younger than 50 years old. Five-year survival rates are also very high. Because of the age
distribution and the survival rates, prostate cancer ranks 21st in years of life lost due to cancer (regardless
of gender).
Assessing quality of care for prostate cancer detection and treatment is especially difficult. In
breast cancer, we have scientific evidence and professional consensus regarding the efficacy of screening
for certain groups of women. We also have evidence from randomized trials and other studies that
document efficacy of early treatment, and the comparative efficacy of alternative treatments. In contrast,
for prostate cancer, definitive evidence supporting the efficacy of early detection and early treatment are
pending the results of two clinical trials. NCI’s Prostate, Lung, Colorectal, and Ovarian Cancer (PLCO)
screening trial is examining the efficacy of early detection of prostate and other cancers, and the Prostate
Cancer Intervention Versus Observation Trial (PIVOT) is a randomized trial that is addressing the efficacy
of primary treatment of early stage prostate cancer by surgery as compared with conservative management.
Yet, as we are awaiting the results of these studies, nearly two hundred thousand men will be
diagnosed and will seek treatment for prostate cancer each year. As we discussed in the introduction, to
evaluate quality of care using process measures requires comparison against a standard. Yet, without
essential information about the efficacy of early detection, we do not have a standard against which to
assess the quality of screening or primary treatment. Measuring outcomes also has limitations in prostate
cancer since the illness often progresses very slowly so long follow-up times are needed to show
differences in survival or disease-progression. Differences in rates of recurrence or survival may be a result
of treatment, but if treatment is not proven to be efficacious, then observed differences in outcomes across
providers may simply reflect differences in patient selection. Without essential information about the
efficacy of early detection and primary treatment, we are limited to examining whether adverse effects of
treatment (complications) can be minimized.
Below we discuss issues in the early detection of prostate cancer and its treatment and review what
is known about possible links between the structure and process of prostate cancer treatment and its results.
Presently, we have some limited understanding that there can be variations in the results of treatment from
facility to facility, but we know very little about the reasons for these variations. The challenge for
prostate cancer health services researchers is to begin to define what processes are essential to delivering
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efficacious and effective care for prostate cancer patients so that we can lay a groundwork to assess the
quality of care received by these patients.
B. Early Detection: Current Recommendations for Prostate Cancer Screening
Methods used to detect prostate cancer include digital rectal examination (DRE); prostate-specific
antigen (PSA); and imaging, most often using transrectal ultrasound (TRUS). However, currently the
research literature does not provide evidence that screening reduces mortality from prostate cancer, and
there is no uniform professional consensus regarding whether routine screening for prostate cancer should
be performed.
The broadest screening recommendation is offered by The American Cancer Society (ACS). ACS
recommends that annual PSA testing be offered to men over age 50 who have at least a 10-year life
expectancy. Certain high risk groups (those with a family history including two or more first degree
relatives and African American men) are counseled to begin testing at earlier ages, e.g. age 45 (von
Eschenbach et al., 1997).
The American Urological Association recommends offering the PSA test to men over the age of
50 who present for evaluation of prostatic disease symptoms after counseling the patient on the risks and
benefits of the test. For those at high risk-- that is, patients with a family history or African American
patients-- the recommended age is 40 (Correa, 1998).
National Cancer Institute's PDQ documents that there is insufficient evidence to establish whether
improvements in survival are associated with prostate cancer screening by DRE, TRUS, or PSA testing.
The US Preventive Services Task Force (1996) does not recommend routine screening for prostate cancer
because of insufficient evidence regarding efficacy; it recommends that men who request screening be
given information about the risks and benefits of early detection and treatment. Similarly, the Veterans'
Administration guidelines for preventive screening include a recommendation that men over age 50 receive
a discussion about the risks and benefits of prostate cancer screening including PSA testing; however, no
specific recommendation for routine screening is indicated (Wilson and Kizer, 1998).
In the absence of clear evidence or uniform recommendations for prostate cancer screening, we
cannot use screening rates as a quality indicator. The results of NCI’s Prostate, Lung, Colorectal, and
Ovarian Cancer (PLCO) screening trial may better inform recommendations for routine prostate cancer
screening. Further, improvements in the specificity of the PSA test may make the use of serum marker
testing more effective in screening for prostate cancer.
C. Primary Treatment
1. Pre-treatment Work-up
Clinical staging is done using all information available prior to primary treatment, including DRE,
imaging, and biopsy results (American Joint Committee on Cancer, 1997). Clinical staging of prostate
cancer may be reported using one of two systems: modified American staging or TNM (tumor-nodemetastasis; American Joint Committee on Cancer) staging. Current methods for clinical staging may result
in a substantial proportion of cases being understaged (up to 59%), with a smaller proportion being
overstaged (about 5%) (Bostwick et al., 1994 ).
Numerous studies have illustrated the prognostic usefulness of pre-treatment PSA, clinical stage,
and Gleason score in predicting post-treatment outcomes such as risk of recurrence (American Joint
Committee on Cancer, 1997; Pisansky et al.,1997). Partin et al. (1993) have developed tabulated estimates
for risk of extracapsular extension using Gleason score (indicating tumor differentiation) and PSA. The
goal of this approach is to attempt to improve prediction of pathological stage for patient counseling and
treatment planning. Estimates from their original tables have been improved by pooling data from patients
across multiple facilities (Partin et al., 1997), but concerns about patient representativeness may limit the
use of these tables as decision aids for physicians. The ratio of free to total PSA may improve the
accuracy of staging (Pannek et al., 1998). Catalona (1996) suggests that free PSA may correlate with the
potential aggressiveness of localized prostate cancer. However, Pannek et al. (1996) found that it did not
provide additional utility in predicting pathologic stage after controlling for Gleason score and clinical
stage for early stage prostate cancer patients.
In addition to PSA, Gleason score, and stage, patient co-morbidity can provide independent
prognostic information about treatment outcomes. Two of the authors of this paper (McGuigan, Reifel)
recently completed interviews with prostate cancer treatment experts in urology and radiation oncology at
academic treatment centers around the U.S. We found good agreement across prostate cancer specialists
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about the importance of co-morbidity assessment as part of the pre-treatment work-up, but there was
considerable variation in the methods used for such assessment. Suggested information to use included:
Karnofsky Performance Status, patient self-reported activity levels, obesity, and history of cardiac disease,
vascular disease, pulmonary disease, hypertension, diabetes, and surgeries. Pre-treatment urinary, bowel,
and sexual functioning were most commonly assessed by patients’ verbal reports. Some physicians
reported using the AUA symptom score to assess obstruction; formal assessment of potency, voiding
symptoms or continence were rarely performed on a routine basis.
While there is evidence in the literature that PSA, stage, Gleason score, and patient comorbidity
provide useful prognostic information when treating patients, there is no evidence whether performing
these assessment prior to initiating treatment improves patient outcomes. Given the absence of processoutcomes links for the pretreatment evaluation, developing process measures for this aspect of the prostate
cancer care would have to be based completely on expert opinion. And, at present, there are no specific
guidelines for the staging work-up or pretreatment assessment of patient co-morbidity.
2. Choice of Treatment Modality
The modality used for primary treatment of prostate cancer varies depending on the stage of
disease, age or life expectancy, and patient preference.
Treatment of localized prostate cancer (T1 or T2) can include surgery (radical prostatectomy),
radiation therapy (external beam, brachytherapy, or conformal radiation therapy), or expectant management
(watchful waiting). However, surgical treatment is not recommended for patients whose life expectancy is
less than 10 years. In addition, conformal radiation therapy is still being studied for efficacy and sideeffects (as compared to standard external beam radiation therapy,) but has not yet been widely adopted as
standard practice among radiation oncologists. We do not have definitive evidence about the comparative
efficacy of alternative treatment modalities for treating early stage prostate cancer. The information used
to make such decisions may have varying accuracy depending on its source: for example, clinicians’
assessments of post-treatment complications have been found to greatly underestimate the rate reported by
patients themselves (Litwin et al., 1998). This finding may suggests that a potentially important area for
quality assessment is differences across providers in the patient counseling process.
A specific recommendation from the American Urological Association’s clinical guidelines on the
management of clinically localized prostate cancer is that all alternative treatment modalities (radical
prostatectomy, radiation therapy—external beam, interstitial treatment—and expectant management)
should be presented to every patient (Middleton, 1995). Thus, a potential quality indicator could include
assessment of whether these recommendations were followed by urologists.
Treatment for advanced prostate cancer is palliative. Data from randomized controlled trials
demonstrate a survival benefit as well relief from bone pain with treatment with androgen ablation, which
can include orchiectomy alone, monotherapy with an luteinizing hormone-releasing hormone (LHRH)
analogue or “maximal androgen blockade” with either orchiectomy or an LHRH analogue and
antiandrogen therapy (Garnick, 1996). When prostate cancer progresses on androgen ablation therapy,
treatment is less effective; however, ketoconazole or aminoglutethamide, estramustine, suramin,
mitoxantrone with prednisone or steroids alone can improve pain control can quality of life (Garnick,
1996.) Because patients with prostate cancer that has metastasized to the bone often suffer from
excruciating pain, a primary focus in the care of patients with metastatic prostate cancer is the control of
their pain, either with narcotics, radiation therapy, or chemotherapy. So, while advanced prostate cancer is
not curable, multiple treatment options exist and there is evidence in the scientific literature that they
improve quality of life and, in some case, prolong survival. Thus, there is sufficient evidence for processoutcomes links in advanced prostate cancer that process measures could be developed to evaluate the
quality of care.
D. Quality of Care Research in Prostate Cancer
We searched MEDLINE for any studies with data on structure, process or outcomes of prostate
cancer. Given the lack of evidence for definitive process-outcomes links, it is not surprising that there is
very limited information on the quality of care of men with prostate cancer.
From the case series presented in the prostate cancer clinical literature, we know that rates of
complications can vary substantially. Such information is illustrated graphically in the American
Urological Association's summary report on the management of clinically localized prostate cancer
(Middleton et al., 1995). Point estimates of complications resulting from primary treatment of prostate
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cancer vary widely across facilities even when stratifying by treatment modality: surgery, external beam
radiation, or brachytherapy (interstitial radiation treatment or seed implants). Following radical
prostatectomy, rates of stress incontinence range from less than 10% to 50%, and impotence rates range
from 25% to 100% across series reports. Complications following external beam randiation included
proctitis, with rates ranging from less than 10% to over 50%; cystitis, ranging from 0% and 80%; and
impotence, ranging from less than 10% to nearly 40%. Similarly, complication rates reported for
brachytherapy range from 0% to 75% for proctitis, less than 10% to 90% for cystitis, and from less than
10% to 75% for impotence.
While these widely varying complication rates may reflect differences in quality of care, it is
difficult to draw conclusions based on this type of information (Wasson et al., 1993). First, there may be
differences in the way that the data was collected which could account for the variations in complications
rates. Second there may be systematic diffferences in patient case-mix (disease severity and comorbidities) across facilities, and these differences need to be accounted for before comparing outcomes
across institutions. Even if series reports could be case-mix adjusted, there is usually little information
available to link differences in results to differences in the technical process of care. Finally, these series
reports data from only a small number of providers and these are often large, academic clinics. The results
seen for such providers may not represent those of other institutions or clinics.
An early Patterns of Care study examined the association between types of radiation equipment (a
structure measure) and localized prostate cancer treatment outcomes (Hanks et al., 1985). Facilities that
used cobalt units were found to have higher stage-adjusted rates of disease recurrence than facilities that
used linear accelerators or betatron. Use of cobalt equipment was also correlated with other structural
indicators: these facilities had lower percentages of patients who were staged, had lower staff/patient ratios,
and were more likely to have part-time therapists as compared with national averages. From these results,
the authors recommended that facilities using cobalt units should upgrade their treatment equipment, treat
palliative patients only, or close. While this study helped to show that cobalt units were not as good, the
evidence available when the care was provided did not indicate that cobalt was inappropriate. Therefore,
this study was quite valuable in showing how to improve care, but it is not evidence of poor quality.
Quality needs to be judged by the level of knowledge and standards in place at the time the care was
delivered.
A new study by Lu-Yao et al (under review) looked at the relationship between outcomes and the
number (or volume) of patients receiving surgical treatment for prostate cancer from a surgeon or facility, a
structure measure. Using Medicare claims data, they found that high volume facilities had significantly
better surgical outcomes than facilities treating fewer patients. High volume facilities had more favorable
rates of survival, complications and readmission following treatment by radical prostatectomy than lower
volume facilities. High volume facilities also showed shorter lengths of stay. The results suggest a doseresponse relationship, where facilities in the highest volume quartile showed the best outcomes, followed
by those in the third quartile, etc. These analyses controlled for differences across facilities in patient age,
race, year of surgery and hospital teaching status.
E. Information Sources About Quality of Prostate Cancer Care
There are a number of initiatives in place that will help us to understand better what structural
characteristics or technical processes of care may be associated with better outcomes for treating prostate
cancer.
An excellent example is the American College of Radiology’s (ACR) Patterns of Care Study
(Kramer and Herring, 1976). Begun in 1971, this study has collected information periodically from a
national sample of radiation oncology facilities. As summarized previously, an early Patterns of Care
study examined the association between types of radiation equipment and localized prostate cancer
treatment outcomes (Hanks et al., 1985). Patterns of Care data have been collected in 1972-74, 1977, 1979,
1984, 1989 and 1994. Data collected at each of these waves have included structure and process
information; some years have also included patient outcome measures. For example, 1989 assessed only
structure and process measures, while 1994, which has not yet been made publicly available, included
outcome assessments as well.
Medicare claims can also provide valuable information which can be used to study variations in
patterns of care, and if linked with the appropriate case-mix information may also be a source of data on
quality of care. As we discussed earlier, Lu-Yao has used Medicare data to study variations in prostate
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cancer outcomes following radical prostatectomy across facilities and in relation to the volume of patients
treated.
The NCDB provides information about the treatment of patients in community hospitals as well as
at academic medical centers (e.g. Mettlin et al., 1997a, b). These data have been supplemented with
surveys of cancer registries to report on the results of prostate cancer treatment.
The National Comprehensive Cancer Network has developed an outcomes database that pools
information across NCI-designated Comprehensive Cancer Center participants. In 1997, NCCN began the
creation of a uniform outcomes reporting system (Weeks, 1997); results of this effort are pending.
The American Urological Association is developing a Documented Outcomes Collection System
(DOCS) to assess patient outcomes for a selected number of conditions. It may collect information related
to prostate cancer outcomes in the future.
F. Need for quality measures
Presently there are no quality indicators or performance measures for prostate cancer treatment
assessed by HEDIS, FAACT, or JCAHO.
Given the large number of men who are diagnosed and treated for prostate cancer each year, it is
important to be able to measure and report on the quality of care available for these patients. We need to
develop reliable and valid quality indicators for prostate cancer, and we need to be able to report results for
a nationally representative sample or census of treatment providers at the facility or provider level. This
information needs to be made available to prostate cancer patients and their physicians as they consider
options for where and how to be treated.
G. Summary of Prostate Cancer
Prostate cancer provides a particular challenge for quality of care assessment: we have methods
for early detection, but we do not yet have definitive information about the efficacy of early detection. We
have a number of treatment modalities for early stage disease, but we do not yet have definitive information
about the efficacy of early treatment. Primary treatment itself can have complications that may be
relatively short-term and manageable, but for many patients, treatment of prostate cancer can result in longterm problems such as urinary or bowel incontinence or impotence.
One candidate indicator for prostate cancer quality assessment is to identify whether information
about alternative treatment modalities was presented to patients, as recommended by the American
Urological Association’s practice guidelines (Middleton, et al., 1995). A second candidate indicator may
be to assess rates of surgical treatment among men with life expectancies less than 10 years, using age 70 to
represent a proxy for 10 year remaining life expectancy for the average patient (a high rate of surgical
treatment in men with a life-expectancy less than 10 years would be an indicator of poor quality.).
We presently have limited empirical information about what structures and technical processes of
care are associated with better outcomes for men treated for prostate cancer, and data sources can differ
widely in the types of information they report. However, there are a number of data systems in place, and
initiatives underway, that may substantially improve the quality of information available regarding the
treatment of prostate cancer over the next several years. With this information we can begin to move
forward to assess the quality of care delivered to these patients.
Information from the Patterns of Care study may be able to provide additional insights into which
structures and technical processes of care may lead to better patient outcomes. Similar work should be
undertaken to assess the processes and outcomes of surgical treatment using a nationally representative
sample of providers.
Two of the authors (McGuigan, Reifel) have been developing candidate quality indicators based
upon a structured review of the literature, key informant interviews of prostate cancer experts, and focus
groups with patients as part of a RAND study funded by the Bing Foundation. The next phase of this
research will be to test the reliability and validity of these candidate measures in evaluating the quality of
care, as well as exploring potential process and outcomes links.
The results of the PLCO trial will better inform the decision of whether routine screening for
prostate cancer should be performed and for whom; and the results of the PIVOT trial will inform the
efficacy of primary treatment of localized prostate cancer by surgery.
Urologists, radiation oncologists, medical oncologists, and cancer health services researchers
should become integrally involved in the development of performance measures and indicators for quality
of prostate cancer treatment. There should be a greater emphasis on translating information about the

35

process of primary treatment into information that can be used by patients and their physicians when
making decisions about where and how to be treated. Most importantly, the information that is presently
reported in the medical literature should be made available to patients and other lay audiences in formats
that are useful for informed treatment decision-making.
IX. SUMMARY OF CASE STUDIES
Although much of clinical practice for all three types of cancer has not been studied, breast cancer
and childhood cancer have more research supporting clinical care than prostate cancer has (Table 2). The
prevalence of childhood cancers is generally much lower than it is for breast and prostate cancer, which
makes it more difficult to make statistically valid comparisons. Therefore, breast cancer lends itself best to
quality assessment, and perhaps not surprisingly, there has been more work done in assessment of the
quality of breast cancer care than of care for the other two types of cancer.
X. SUMMARY
Efforts to measure quality of cancer care in the United States are in the early stages. National
organizations conducting quality assessment have primarily focused on prevention and screening, although
they are now moving more towards assessing quality of diagnosis and management. Research studies on
quality of cancer care have been limited, with most research concentrating on cancers with comparatively
higher prevalence and more evidence supporting clinical practice (e.g., breast cancer). We found little use
of process measures, although they have been used some for cancer prevention and screening. Research
studies have primarily compared outcomes across entities without tying the outcomes to specific practices
or risk adjusting to correct for factors that might influence outcomes. Outcomes can be challenging to use
because they often have a long time horizon, effect sizes for many interventions are small, risk adjustment
is necessary, and it can be difficult to determine which entities or clinicians should be held accountable for
the quality of care indicated by outcomes.
Cancer is not the only area that would benefit from more work in the area of quality assessment.
The discipline is young, and most types of subspecialty care, whether oncology, pulmonology, or
otolaryngology, are in the early stages of addressing quality issues.
There are also challenges facing efforts to measure quality of cancer care. Much cancer care (as
well as much health care in general) is not based on clear evidence. There is often a lack of consensus
about what constitutes high quality care, and sample sizes of patients at individual sites are often smaller
than one would typically want for measuring quality. Nonetheless, these challenges are not unique to
cancer, and they do not prevent development and implementation of effective and valuable quality
assessment tools for cancer.
Unlike many other subspecialties, the field of cancer care has an elaborate infrastructure in place
that could serve as the foundation for comprehensive quality assessment efforts. Cancer specialists have a
tradition of conducting organized research with collaboration across multiple sites, and they routinely
transfer data to a central registry. Even when patients are not enrolled in a research study, physicians
nevertheless report data to cancer registries. Clinicians in oncology have a strong professional identity with
active professional organizations, and patients and their families have a number of active and vocal
organizations representing their interests. These groups are able to contribute to the development of quality
measures for cancer, a system to apply these measures, and a mechanism for disseminating the findings.
The field has the opportunity to make great advances in quality assessment that could be used to improve
the quality of cancer care that people receive.

Table 1: Quality of Care Indicators Related to Cancer From National Organizations Conducting
Quality Assessment
National Committee for Quality Assurance’s (NCQA) Health Plan Employer Data and Information Set,
Version 3.0 (HEDIS 3.0)
The percentage of adults smokers or recent quitters who received advice to quit smoking from a health
professional in the plan
The percentage of women ages 52-69 who had at least one mammogram during the past two years
The percentage of women ages 21-64 who had at least once Pap test during the past three years
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The percentage of adolescents who were counseled on substance abuse (including tobacco) during the past
year
The percentage of adults in the plan who smoke
The percentage of adult smokers in the plan who quit smoking in the past year
The percentage of adults ages 55 and older who have been screened for colorectal cancer
The percentage with an abnormal Pap smear who received timely follow-up evaluation
The percentage of women with abnormal mammograms who received appropriate follow-up care within
60 days
Satisfaction of women treated for breast cancer with aspects of care they received
Foundation for Accountability (FACCT) Quality Measures-Breast Cancer
The proportion of women age 52-69 who have had a mammogram within a two-year period
The proportion of patients whose breast cancer was detected at Stage 0 or Stage 1
The proportion of Stage I and Stage II patients who indicate that they had adequate information about their
radiation treatment options before deciding about treatment
The proportion of breast conserving surgery patients who receive radiation treatment after breast
conserving surgery
The mean score for patients’ level of satisfaction with breast cancer care including the technical quality,
interpersonal and communication skills of their cancer doctor, their involvement in treatment decisions
and the timeliness of getting information and services
The mean score for patients on CARES-SF survey which assesses patients’ quality of life and experience
in living with breast cancer
The probability of disease-free survival for a group of patients, Stages I-IV, who were diagnosed during
prior five years
Joint Commission on Accreditation of Hospital Organizations’ (JCAHO) Indicator Measurement System
(IMSystem)
The proportion of patients undergoing resection for primary cancer of the lung, colon/rectum, or female
breast for whom a surgical pathology consultation report is present in the medical record
The proportion of patients undergoing resection for primary cancer of the lung, colon/rectum, or female
breast with stage of tumor designated by a managing physician
The proportion of female patients with Stage I or greater primary breast cancer who, after initial biopsy or
resection, have estrogen receptor analysis results in the medical record
The proportion of patients with non-small cell primary lung cancer undergoing thoracotomy with complete
surgical resection of tumor
The proportion of patients undergoing resection for primary cancer of the colon/rectum whose
preoperative evaluation by a managing physician included examination of the entire colon
Sources: NCQA (1997), FACCT (1997), JCAHO (1998)
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Table 2: Summary of Findings from Case Studies

Breast Cancer
Childhood Cancers
Prostate Cancer

Research Base
Good
Good
Limited

Sample Size
Large
Small
Large
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Quality Assessment
Some
Limited
Limited
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