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ABSTRACT
Outcome-based performance measurement and prospective payment are com-
mon features of the current managed care environment. Increasingly, primary
care clinicians and health care organizations are being asked to assume financial
risk for enrolled patients based on negotiated capitation rates. Therefore, the
need for methods to account for differences in risk among patients enrolled in
primary care organizations has become critical. 

Although current risk-adjustment measures represent significant advances in the
measurement of morbidity in primary care populations, they may not adequately
capture all the dimensions of patient risk relevant to primary care. We propose a
risk-adjustment framework for primary care that incorporates clinical features
related to patients’ health status and nonclinical factors related to patients’ health
behaviors, psychosocial factors, and social environment. 

Without this broad perspective, clinicians with more unhealthy and more challeng-
ing populations are at risk of being inadequately compensated and inequitably
compared with peers. The risk-adjustment framework should also be of use to
health care organizations that have been mandated to deliver high-quality pri-
mary care but are lacking the necessary tools.

Ann Fam Med 2003;1:44-51. DOI: 10.1370/afm.6

INTRODUCTION

The need for tools to assess the delivery of primary care services is
becoming critical as efforts to contain health care costs and con-
cerns about the quality of care increase. While the growth of man-

aged care has strengthened the role of the primary care clinician, clinicians
and primary care organizations are increasingly assuming financial risk for
patients who are enrolled based on a negotiated per capita payment.1-3

Application of risk-adjustment methodologies is particularly relevant to
primary care. Because morbidity is not distributed randomly in the popula-
tion,4 adequate risk-adjustment methods are needed to eliminate the under-
lying differences in case-mix among physician practices. Unless compar-
isons across clinicians account for the predisposing characteristics of their
primary care panels, primary care clinicians with patients that require more
care may be at a serious economic disadvantage. Moreover, outcome-based
assessments of quality of care are likely to be misleading. 

The Institute of Medicine defines primary care as “the provision of inte-
grated, accessible health care services by clinicians that are accountable for
addressing a large majority of personal health care needs, developing a sus-
tained partnership with patients, and practicing in the context of family and
community.”5 Central elements of primary care are first contact, continuity,
comprehensiveness and coordination of care, and operating within the con-
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text of the family and community.4,6-8 Patients of pri-
mary care clinicians typically present for care of multi-
ple problems that are often nonspecific and undifferenti-
ated, span long time periods, and require a breadth of
services, including prevention, mental health, and family
care.4,7,9 Because these patients’ needs range from minor
complaints to complex complaints and multiple illness-
es, it is necessary to obtain clinical and other patient-
specific data to accurately predict outcomes or to identi-
fy high-risk patients for effective disease/case manage-
ment programs.10

A variety of measures are currently applied to adjust
for risk across primary care populations.11-14 Although
these applications represent significant advances in the
measurement of morbidity in primary care populations,
they may not adequately capture every dimension of
patient risk relevant to primary care. Current risk-adjust-
ment measures emphasize the health status components
of risk (eg, recorded diagnoses, demographic variables,
pharmacy data); however, they do not capture nonclini-
cal risk factors, such as patients’ social and cultural cir-
cumstances, which are potentially important predictors
of the use of health services.15 The current measures
also focus primarily on cost and care utilization, so their
ability to predict health outcomes, which is of particular
interest in primary care, is poorly tested.16

Risk-adjustment measures that apply to primary care
should therefore pay close attention to the key dimen-
sions of primary care, incorporate the needs, character-
istics, and health behaviors of individuals enrolled in
primary care organizations, and be sensitive to the vari-
ety of clinical problems, outcomes, and interventions
presented in primary care. In this article, we propose a
risk-adjustment framework for primary care that
includes both the health status components of risk as
well as other factors that emphasize the multiple deter-
minants of outcomes in primary care. Next, we describe
current approaches to risk adjustment and evaluate the
comprehensiveness of risk-adjustment measures for pri-
mary care. Finally, we discuss the addition of new fac-
tors for improving the suitability of current risk-adjust-
ment measures for primary care in an effort to protect
primary care clinicians from the risk of inadequate com-
pensation and inaccurate performance measurement.

RISK-ADJUSTMENT FRAMEWORK FOR
PRIMARY CARE

Primary care focuses on the patient and the popula-
tion as units of analysis. A patient-centered approach
focuses on 2 elements of primary care: (1) first contact
and (2) comprehensiveness, because it accounts for all
the care sought by an individual, independent of diag-

nosis, over extended periods of time and across multi-
ple encounters, clinicians, and settings. A patient-cen-
tered approach also reflects the longitudinal nature of
primary care, where relationships between patients and
clinicians often extend across episodes of care.4,5 A
patient-centered approach addresses other important
elements of primary care, because primary care begins
at first contact and integrates all the treatments, servic-
es, and specialty referrals delivered across the continu-
um of patient care. Similarly, a population health per-
spective (eg, community-oriented primary care)
reflects many of these elements. However, this per-
spective may involve a different set of risk adjusters.
For example, mortality rates may be used to adjust the
risk of the likelihood of future outcomes at the popula-
tion level but not at the individual level.

The outcomes of interest in primary care reflect the
breadth of primary care (ie, the wide range of services
delivered, the diverse health conditions with which
patients present, and the focus on integrating care across
multiple problems). Resource-based outcomes focus on
ambulatory visits, specialist referrals, and clinical preven-
tive services. Clinical outcomes also are varied and
include resolution of symptoms, frequency of preventa-
ble events, and changes in functional status, well-being,
and other domains of health-related quality of life.4

The focus on longer timeframes and a broader
set of health outcomes in primary care necessitates
an expanded definition of “risk” than what is com-
monly applied in other settings, such as acute hospi-
tal care. This broader framework considers not only
traditional inputs, such as demographic and clinical
factors, but also nonclinical factors, such as health-
related behaviors, psychosocial factors, and charac-
teristics of the patients’ social environment. Inclu-
sion of these nonclinical factors implicitly recog-
nizes the critical interplay between different health
problems, actions of patients and clinicians, and
environmental attributes in maintaining and enhanc-
ing health.17

Based on this broad framework, the dimensions of
risk in primary care can be classified into 3 categories:
(1) health status, (2) patient health-related behaviors
and psychosocial factors, and (3) characteristics of the
social environment. Although these distinctions are
made for the purpose of analysis, it is important to rec-
ognize that they are inextricably linked in complex
and multidirectional ways (Figure 1).

DIMENSIONS OF RISK IN PRIMARY CARE
Health Status
Health status is the most commonly applied dimension
of risk and is measured using the following types of

APPLYING A RISK-ADJUSTMENT FRAMEWORK TO PRIMARY CARE



ANNALS OF FAMILY MEDICINE ✦ WWW.ANNFAMMED.ORG ✦ VOL. 1,  NO. 1 ✦ MAY/JUNE 2003

46

inputs: (1) diagnoses assigned to patients by health
care providers (diagnosis-based approaches); (2) types
of medications taken by patients (pharmacy-based
approaches); (3) patient self-reported health status
measures (patient self-reported approaches); and 
(4) age, gender, and race/ethnicity (demographic
approaches). Table 1 presents examples of the leading
risk-adjustment measures for these various dimensions
of risk.

Diagnosis-Based Approaches. Diseases and diag-
noses are the principal ways in which illnesses are clas-
sified and quantified, and are vital in determining how
clinicians organize health care. Diagnoses suggest
appropriate investigations and interventions, imply the
types of providers and care settings required, and help
define follow-up strategies. Diagnosis-based, risk-
adjustment measures are valuable in categorizing clini-
cal differences in resource consumption among individ-
uals and subgroups, and possess several features that
make them practical for primary care applications. Cur-
rent measures are easy to implement, require limited
data, and reasonably predict resource consumption.12,18

Through the use of additive models, diagnosis-based
measures recognize the cumulative effect of multiple
conditions in predicting total resource needs. This is an
important factor for primary care.11

Several diagnosis-based, risk-adjustment measures
have been developed and are described in detail in the
health services literature.11-14,19-26 Although these meas-
ures were developed based on different populations
and/or settings, they share similar approaches, struc-
ture, and origins. These computerized software sys-
tems use age, sex, and diagnoses generated from
administrative claims/encounter data during a 1-year
time period to describe the medical problems of
patients and their expected effect on health care
resource consumption.11 These measures cluster diag-
noses into clinically meaningful categories, which are
then aggregated to provide a measure of health status
that is used to predict future resource use. Based on the
framework in Figure 1, dimensions of risk include diag-
noses, demographics, and resource use outcomes.

Despite the intuitive appeal of the diagnosis-based
approach, several problems occur when this approach
is applied to primary care. First, patients commonly
present with multiple symptoms and problems that
may persist over time. Many of these problems never
result in a definitive diagnosis and, consequently, are
not included in diagnosis-based, risk-adjustment sys-
tems. When a diagnosis is made, many are “rule-out”
diagnoses that may lead to potentially biased risk esti-
mates. Second, diseases by themselves are inadequate

Figure 1. Interrelationships of risk factors: relating risk to outcomes*

Health status
(Clinical factors)
Diagnoses
Pharmacy
Patient self-support
Demographics

Socioeconomic status
Social support
Social cohesion
Social capital
Work-related factors

Tobacco use
Physical activity
Alcohol use
Nutrition
Stress

Social 
environment 
(family and 
community)

Nonclinical factors

Clinical outcomes
Resolution of symptoms
Preventable events
Change in functional 
   status

Resource use
Ambulatory visits
Use of labs & radiology
Referrals
Preventive services
Costs

Outcomes

Medical treatment

Random error

+

+

Health-related 
behaviors and 
psychosocial 
factors

Nonclinical factors

* Diagnosis-based measures are based on diagnoses, demographics and resource-use outcomes. Patient self-reported approaches are based on patient self-reported 
information (eg, health-related quality of life) and clinical outcomes.

APPLYING A RISK-ADJUSTMENT FRAMEWORK TO PRIMARY CARE



reflections of overall health status; information on 
disease severity is limited and only incorporates the
physician’s perspective.4

Third, accounting for comorbidities is particularly
critical in primary care, especially when examining pat-
terns of illness over extended periods of time. Diagno-
sis-based measures, such as Adjusted Clinical Groups,
recognize the cumulative effect of “combinations of
types of disorders”19; however, these broad clinical
groupings do not fully account for interactions among
types of comorbidities (eg, physical and psychiatric
morbidities) or for the fact that individual comorbidi-
ties may be linked in a causal chain. For some out-
comes, interactions among comorbidities may be more
important than the occurrence of any specific morbidi-
ty.19,20 Thus, the existence or likelihood of occurrence
of a specific disease or combination of diseases is an
“incomplete approach” to measuring health status.4

Pharmacy-Based Approaches. The medications
taken by patients are increasingly being used as prox-
ies for health status. RxRisk,27 formerly the Chronic
Disease Score, is a pharmacy measure that has been
validated in numerous patient populations.28-31 Phar-
macy-based risk-adjustment measures are attractive
because computerized pharmacy data are generally
available in a timely manner, provide insights about
disease severity, and are often more complete and of
higher quality than diagnostic information.28,29,32 This
approach also appears to predict an individual’s total
health care cost as accurately as diagnoses.28 Pharmacy
data may function better as a complement to diagno-
sis-based approaches rather than as a separate risk-
adjustment measure. Data are limited in capturing only
the health status of individuals who receive pharma-
ceutical care. In addition, physicians may change their
prescribing patterns if they discover that prescribing a
particular drug will result in a large increase in pay-
ments to a health plan. Because pharmaceutical profiles
have the potential to reflect a clinician’s practice pat-
terns more than an individual’s health status, their use

for risk adjustment in primary care should be moni-
tored carefully.29

Patient Self-Reported Approaches. Patient self-
reported approaches directly measure attributes of
health status and are used alone or in combination
with diagnosis-based measures.33-37 Patient approaches
categorize individuals according to their self-perceived
functional and physical health status, they deal implic-
itly with the impact of severity of illness and comor-
bidity, and they capture both positive (eg, vitality) and
negative (eg, disability) aspects of health. Based on our
framework (Figure 1), these approaches include patient
self-reported information (eg, health-related quality of
life and functional status) as dimensions of risk, and
then link these dimensions to clinical outcomes.

Generic health-related quality of life (HRQOL)
measures examine a breadth of domains: physical,
social, and emotional functioning. This is particularly
applicable to primary care where emphasis is on the
“whole individual” and the presence of multiple health
conditions rather than on the particular problem of a
patient.4 Although generic health measures provide an
accurate description of an individual’s perceived health
and functioning,38,39 some research suggests that they
may be insensitive in capturing disease-specific infor-
mation on HRQOL issues.40 This is important in pri-
mary care because diseases vary in their severity, mani-
festations, and impact.4,41 Generic health measures also
lack the ability to account for individuals’ preferences
for different health states. Therefore, disease-specific
measures, generic health status measures, and addition-
al items that measure individual preferences would be
useful in obtaining patient self-reported information.

However, there are certain caveats in applying
HRQOL measures to assess the health status of pri-
mary care populations. First, a patient’s health status
does not necessarily equate with their “need” for health
services. Second, specific domains of HRQOL may
not apply to both children and adults seen in primary
care. Third, most HRQOL instruments produce health
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Table 1: Types of Clinical Case-Mix Measures

Measure Primary Purpose Inputs Outputs Data Sources

Diagnosis-based Health-based payment; provider All diagnoses Number of ambulatory Medicare; Medicaid; 
ACGs, DCGs, CDPS profiling; quality assessment; from 1 year of visits per year; total commercial populations 

resource allocation; age; age; gender expenditures (HMO claims/encounter data)
disease/case management

Pharmacy-based Health-based payment; NDC codes; age; Pharmacy costs; total Commercial populations; 
RxRisk disease/case management gender costs; ambulatory visits Medicaid data

Patient self-reported Describe morbidity Clinical data Ambulatory visits; total Surveys; medical records
SF-36 measures expenditures; functional 

status

ACGs: Adjusted Clinical Groups. DCGs: Diagnostic Cost Groups. CDPS: Chronic Illness and Disability Payment System. HMO: Health Maintenance Organization. 
NDC: National Drug Codes. SF-36: Short Form Health Survey.
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ratings across several independent domains. The lack
of a single comprehensive index makes long-term and
population-based comparisons difficult.42 Fourth,
despite the benefits of using detailed clinical informa-
tion from patients, obtaining patient self-reported
information from interviews or surveys is time-consum-
ing, costly, and subject to methodologic flaws.43 Final-
ly, no standardized method for collecting patient self-
reported information exists, and many patient self-
reported measures are available.44-48

Demographic Approaches. Demographic factors
(age, sex, and race/ethnicity) are often used alone or in
conjunction with diagnosis-based and pharmacy-based
measures. When used alone, these variables represent
proxies for health status. For example, elderly patients
generally have more health problems and functional
impairments than younger patients and are often at
increased risk of poor outcomes. Because demographic
variables account for a small percentage of the varia-
tion in outcomes, they are generally considered inade-
quate markers of health status by themselves.11,20,49,50

However, demographic variables are natural additions
to risk-adjustment models in primary care, because
practice populations often reflect a wide range of ages
and gender, and racial/ethnic diversity. Clinical out-
comes are known to vary among demographic sub-
groups.51 One caveat in using any of these demograph-
ic variables in risk-adjustment models is that they may
obscure other important factors (eg, access to care,
inequities in health care delivery, discrimination) that
also may affect outcomes in primary care.

Patient Behaviors and Psychosocial Factors
Currently, no commercially marketed risk-adjustment
systems that incorporate patient behaviors or psycho-
social factors into their models are available, even
though the link between health-related behaviors and
health outcomes is well established. Behaviors such as
tobacco use, physical inactivity, high-fat diets, and
alcohol consumption increase the risk for both unfa-
vorable clinical outcomes and high resource use. Simi-
larly, psychosocial factors (eg, stress, individual coping
behaviors) also can influence health outcomes and
resource use.52

Inclusion of behavioral and psychosocial factors in
risk adjustment recognizes the major role that clini-
cians play in changing patient behaviors and the
importance of patient decisions and patient attitudes in
health outcomes. Comprehensiveness in primary care
mandates that primary care clinicians respond to a
variety of health problems and also deliver a range of
primary prevention services. Many preventive services
are oriented to changing risky health behaviors before
the onset of illness (eg, smoking cessation and nutri-

tion counseling).53 However, patients’ adherence to 
the care recommendations of their physicians and how
well they cope with change, may influence the effec-
tiveness of these interventions. Similarly, a patient’s
propensity to seek care can significantly confound
analysis of clinical and resource-based outcomes.54

Accounting for health-related behaviors at baseline
is complicated by concerns about the reliability of
patient self-reported data and the ways in which behav-
iors and health interact. For example, the association
between behavior and poor clinical outcomes is direct
for some behaviors (eg, tobacco use), indirect for oth-
ers (eg, physical activity), and more complex for yet
others (eg, alcohol is protective of atherosclerotic heart
disease at low doses but causes cardiomyopathy at
higher ones).55 Another potential challenge related to
the longitudinal nature of primary care is accounting
for changes in health-related behaviors over time or for
antecedent behaviors that precede the development of
disease (eg, onset of smoking at an early age).

Social Environment Factors
There is increasing recognition that health outcomes
are a product of individual factors (eg, biology, behav-
ior, receipt of medical care) and of broader contextual
factors relating to the social environment.17 A recent
review identified 4 sets of social factors that are rele-
vant for primary care: socioeconomic status, family
and community social networks, social cohesion and
social capital, and work-related factors.55 Most impor-
tantly, the health effects associated with social vari-
ables are often great and unambiguous, particularly as
they relate to long-term outcomes. The Whitehall
study of long-term mortality in male British civil ser-
vants found more than a threefold social class gradient
between manual workers and their administrative
counterparts.56 Socioeconomic status also is strongly
related to chronic disease, poorer self-perceived health
status, and decreased functioning.56-58 Although many
social effects interact with health status and behav-
iors,55 conventional risk factors cannot by themselves
fully explain the effects.59 For instance, the inverse
association between low socioeconomic status and
excess mortality remains even after making adjustments
for individual health-related behaviors.60 Because social
conditions are not randomly distributed, failure to rec-
ognize environmental factors can lead to significant
confounding.

Social factors are relevant to the patient-centered
perspective of primary care because they are “generic”
risks that cut across most health problems and condi-
tions. Social risks unfold over time, consistent with the
longitudinal nature of primary care. Measuring social
risk at both the community (ie, population) and indi-
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vidual levels is necessary to obtain useful information
relevant to each level. Socioeconomic status is the
social factor that is included most often in risk-adjust-
ment models because of its pervasive effects on the
health of individuals and populations. 

In the context of families and communities, factors
such as social support, cohesion, and social capital 
(eg, community resources, obligations, networks) have
an impact on health outcomes. For instance, among
elderly persons, social support and networks are asso-
ciated with reduced disability, improved recovery, and
psychologic well-being.61,62 The inclusion of work-
place, home, and community variables in risk-adjust-
ment measures acknowledges that the preventive, diag-
nostic, and management strategies of primary care are
optimally applied in the context of family and commu-
nity. More than any other area of clinical medicine,
primary care is charged with mitigating the health
hazards that come with social disadvantage. However,
the use of social factors in risk adjustment is compli-
cated by the need to link timely community and fami-
ly data with information about individuals. Another
limiting factor is the lack of agreement on the methods
for measuring social risk factors.63

DISCUSSION
Risk-adjustment measures are assuming an increasingly
important role in the delivery and management of pri-
mary care. Without sensitive risk-adjustment measures
that account for the breadth of primary care, primary
care clinicians who care for sicker patients and more
challenging populations risk being unfairly compensat-
ed and/or inaccurately judged on their performance. 
A broad risk-adjustment framework in primary care, 
as outlined in this paper, is critical to accommodate
the range of patients seen, the multiple determinants
of health, and the social context in which persons live.
This perspective includes both clinical features related
to patients’ health status and nonclinical factors related
to health behavior, psychosocial factors, and social 
circumstances.

Current risk-adjustment measures are frequently
used for performance monitoring, health-based pay-
ments, and other applications; our discussion high-
lights the limitations of these measures for primary
care. Because of the emphasis on health status by exist-
ing risk-adjustment measures, other dimensions of risk
relevant to primary care (patient health-related behav-
iors, psychosocial factors, and social environment fac-
tors) are notably downplayed. As a result, comparisons
of primary care clinicians rarely adjust for nonclinical
risk factors, leaving a large proportion of the variance
in outcomes unexplained. Further, risk-adjusted com-

parisons may lead to a redistribution of resources
between health care providers. Some clinicians will be
financially rewarded and others will be penalized, par-
ticularly clinicians who are more vulnerable to losses
from unpredictable risk.

Current risk-adjustment measures have other disad-
vantages that reduce their applicability to primary
care. Diagnosis-based measures do not always account
for the diversity of symptoms and conditions, comor-
bidity interactions, and progression of disease seen in
primary care. Pharmacy-based measures are excellent
proxies of disease, but they are prone to problems sim-
ilar to those of diagnosis-based measures. Patient self-
reported approaches are appealing because they reflect
the patient-centered perspective of primary care, but
they are limited because they primarily capture clinical
risk adjusters.

While comparisons of outcomes across primary
care clinicians should recognize and adjust for nonclin-
ical risk factors, there are definite challenges to quanti-
fying these variables. The current challenges are to
collect an expanded set of variables and to link a vari-
ety of data sources, including administrative, survey,
and community-level data. We suggest that, when pos-
sible, risk-adjustment measures include social factors,
measured at the individual and the community levels.
For example, marital status and indicators of socioeco-
nomic status (eg, income and education) are readily
available from administrative databases and can easily
be incorporated into risk-adjustment models. A formi-
dable task for future research is to develop practical
methods that operationalize and combine nonclinical
factors with health status variables. This should occur
in conjunction with attempts to improve existing risk-
adjustment measures.

In conclusion, the implementation of a broad
framework for risk adjustment in primary care is cen-
tral to achieving high-quality care. With the growing
importance of the primary care clinician in the man-
aged care environment, the challenges faced in imple-
menting a broad risk-adjustment framework should be
outweighed by incentives to protect clinicians from
inadequate compensation and inequitable comparisons
with their peers.

To read commentaries or to post a response to this article, see the online
version at http://www.annfammed.org/cgi/content/full/1/1/44.
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Provider Profiling
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