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ABSTRACT

BACKGROUND

There is emerging concern that the methods used to measure the quality of care
unfairly penalize providers caring for patients with multiple chronic conditions. We
therefore sought to study the relationship between the quality of care and the number
of medical conditions a patient has.

METHODS

We assessed measurements of the quality of medical care received in three cohorts
of community-dwelling adult patients in the Community Quality Index study, the
Assessing Care of Vulnerable Elders study, and the Veterans Health Administration
project (7680 patients in total). We analyzed the relationship between the quality of
care that patients received, defined as the percentage of quality indicators satisfied
among those for which patients were eligible, and the number of chronic medical
conditions each patient had. We further explored the roles of characteristics of pa-
tients, use of health care (number of office visits and hospitalizations), and care
provided by specialists as explanations for the observed relationship.

RESULTS

The quality of care increased as the number of medical conditions increased. Each
additional condition was associated with an increase in the quality score of 2.2%
(95% confidence interval [CI], 1.7 to 2.7) in the Community Quality Index cohort,
0f 1.7% (95% CI, 1.1 to 2.4) in the Assessing Care of Vulnerable Elders cohort, and of
1.7% (95% CI, 0.7 to 2.8) in the Veterans Health Administration cohort. The relation-
ship between the quality of care and the number of conditions was little affected by
adjustment for the difficulty of delivering the care recommended in a quality indi-
cator and for the fact that, because of multiple conditions requiring the same care,
a patient could be eligible to receive the same care process more than once. Adjust-
ment for characteristics of patients, use of health care, and care provided by special-
ists diminished the relationship, but it remained positive.

CONCLUSIONS
The quality of care, measured according to whether patients were offered recom-
mended services, increases as a patient’s number of chronic conditions increases.
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VIDENCE-BASED QUALITY INDICATORS,

developed by a wide array of groups,** are

increasingly being used to evaluate provid-
ers>° and to promote both transparency of care
and competition based on quality.”® In pay-for-
performance programs, reimbursement is linked
to performance measured with the use of such
quality metrics.>1*

Quality indicators are typically developed for
patients with one condition. Yet many patients
have multiple conditions of varying severity. Sixty-
five percent of Medicare beneficiaries have more
than one condition, and almost 32% have four
or more.*"*2 Furthermore, physicians and systems
provide care for patients with conditions that vary
in complexity.

As interest in public reporting and pay-for-
performance programs grows, many worry that
providers who treat patients with more complex
conditions will be unfairly penalized, with unin-
tended consequences.'3*> Some prevailing con-
cerns are that existing sets of performance mea-
sures do not adequately account for the number
and severity of conditions'®” or for the presence
of specific conditions, such as major depression,
that may affect the care of other conditions.*®1°
Concerns about physicians having insufficient
time to address the many needs of patients with
multiple coexisting conditions have been bolstered
by the results of simulation studies that show the
mismatch between the time available to perform
the vast number of recommended care processes
and the time and personnel resources available to
a typical primary care provider.2®21 Additional
concerns are that the treatment of vulnerable
subgroups such as homeless patients or patients
with uncommon conditions, whose clinical needs
and priorities may not be adequately represented
in sets of performance measurements,?>23 will
suffer if pay-for-performance programs create
incentives that are misaligned with the needs of
patients with complex conditions.

However, there is little empirical information
about the influence of the number of chronic
conditions on the quality of care. We therefore
evaluated the variation in quality of care as the
number of chronic conditions increases. We used
clinically detailed data sets from three separate
studies of various populations that measured
disease-specific and aggregate quality of care for
more than 7500 patients, 956 of whom had three
or more chronic conditions.

METHODS

PATIENT POPULATIONS

We analyzed data for patients in the Community
Quality Index (CQI) study,* the Assessing Care of
Vulnerable Elders (ACOVE) study,?2> and the
Veterans Health Administration (VHA) quality-of-
care project.2° A total of 6712 adults living in 12
metropolitan areas across the United States were
enrolled in the CQI study between October 1998
and August 2000. They were asked to complete
a telephone interview regarding their health care
experiences in the 2 years before the interview
and to provide written informed consent to ob-
tain copies of their medical records from all pro-
viders. All patients provided such consent.

ACOVE recruited 372 vulnerable older patients,
defined as community-dwelling persons aged 65
years or older who were at increased risk for
death or functional decline, through two large
managed-care organizations. Randomly selected
patients were contacted by telephone between
October 1999 and January 2000, and those who
were determined to be at increased risk accord-
ing to the Vulnerable Elders Survey—13 scale were
included in that study.?” All patients provided
written informed consent.

The VHA project involved 596 male veterans,
aged 35 years or older, who were receiving care
at 26 clinical sites in 12 systems of two Veterans
Integrated Service Networks. These veterans re-
ceived care from a participating VHA facility at
least once in each of the 2 years between October
1997 and September 1999. The institutional re-
view boards of the VHA waived the requirement
for written informed consent.

The study protocols of the three projects were
approved by the RAND institutional review board.
The VHA project was approved by the institution-
al review boards of individual VHA facilities.

MEASUREMENT OF THE QUALITY OF CARE

In all three projects, the quality of care was mea-
sured with the use of quality indicators related to
care processes.*2%26 Each quality indicator spec-
ified which patients were eligible and which care
processes the eligible patients should receive.
These quality indicators were developed on the
basis of systematic reviews of the medical litera-
ture and formal judgments by an expert panel.
The CQI study involved 439 quality indicators
covering 30 clinical conditions and preventive
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care.?® The VHA project used the 348 quality in-
dicators from the CQI study that were relevant to
the care of male veterans, covering 26 clinical
areas.2° The 236 quality indicators in the ACOVE
study specifically targeted vulnerable older pa-
tients, covering 22 medical and geriatric condi-
tions and crosscutting clinical areas.?> Examples
of the quality indicators are presented in Table 1.
Information on medical care provided to the study
patients was derived from medical records and
supplemented by interviews with patients in the
CQI and ACOVE studies about selected quality in-
dicators for which the patient was judged to pro-
vide information that was more reliable than the
medical records. Medical records were abstracted
by nurses with previous experience in medical-
record abstraction who also underwent rigorous
training. Abstraction of data used to determine
the satisfaction of quality indicators was uniform,
as indicated by kappa statistics of 0.80 or higher.

Quality-of-care scores were calculated at the
patient level as the percentage of recommended
care processes received. All analyses were conduct-
ed at the patient level. Patients were eligible for
various quality indicators, depending on their con-
ditions. For example, a patient who had three
conditions —diabetes, heart failure, and hyperten-
sion — might have been eligible for six diabetes
indicators, four heart-failure indicators, and five
hypertension indicators. If four, two, and three
indicators, respectively, were satisfied, the patient’s
average quality score would be 60%.

MEDICAL CONDITIONS
The primary predictor variable in this study was
the total number of identified conditions affect-
ing each patient. We selected chronic conditions
that require continuous management, and we
studied both common and unique sets of condi-
tions. The conditions common to patients across
the three studies were depression, diabetes melli-
tus, heart failure, stroke, hypertension, coronary
artery disease, osteoarthritis, chronic obstructive
pulmonary disease, and atrial fibrillation. Condi-
tions unique to patients in the ACOVE study were
dementia, pressure ulcer, osteoporosis, urinary in-
continence, and renal insufficiency. Conditions
unique to patients in the CQI and VHA projects
were benign prostatic hypertrophy, dyspepsia,
asthma, colorectal cancer, and prostate cancer.
Breast cancer was present only in the CQI cohort.

STATISTICAL ANALYSIS
Main Analysis

We first plotted the relationship between the
number of conditions a patient had and the over-
all quality of care the patient received. After con-
firming the linear trend, we ran linear regression
models at the patient level, using quality of care
as the outcome variable and the number of con-
ditions as the primary predictor variable. The co-
efficient of the number of conditions was used to
estimate the increase in the quality of care associ-
ated with the addition of a coexisting condition.

There were at least two types of potential arti-
facts in the main statistical analysis. The first
arose from the fact that patients were eligible for
various sets of quality indicators (according to
their medical conditions) and that the difficulty
of delivering the care recommended in an indica-
tor could vary.?s To adjust for this, we calculated
an expected quality score, on the basis of popu-
lation scores, for the quality indicators for which
the patient was eligible.?® We subtracted the ex-
pected score from the patient’s actual score to
calculate a quality score adjusted for difficulty.
We then examined the relationship between the
adjusted quality score and the number of condi-
tions the patient had.

A second potential artifact was that the same
care processes satisfy quality indicators that tar-
get different conditions. For example, daily anti-
platelet therapy is recommended both for patients
with diabetes and for patients with coronary heart
disease. Therefore, patients with both conditions
are eligible for aspirin therapy twice. To control
for this artifact, we counted multiple eligibilities
for the same indicator only once in the score cal-
culation.

Exploratory Analysis of Mechanisms

of the Quality—Care Relationship

To explore potential mechanisms of the observed
relationship between the number of conditions
and the quality score, we tested the effect of three
potentially contributing factors: demographic char-
acteristics of patients, use of health care, and
care provided by specialists. After adjusting for
demographic characteristics and use of health
care in the model, we examined the change in
the slope of the regression curve for the quality
of care and number of conditions. Quality scores
for the ACOVE and CQI data were adjusted for
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Table 1. Examples of Quality Indicators Used in the Community Quality Index (CQI), the Veterans Health Administration (VHA),
and the Assessing Care of Vulnerable Elders (ACOVE) Projects.

Target Condition

CQI and VHA Projects

Asthma

Benign prostatic
hypertrophy

Coronary artery
disease
Atrial fibrillation

Diabetes mellitus
Depression

Hypertension

Osteoarthritis
Stroke
Prostate cancer

Colorectal cancer
Breast cancer

ACOVE Project
Atrial fibrillation

Coronary artery
disease

Dementia

Depression

Diabetes mellitus

Heart failure
Hypertension

Osteoarthritis

Osteoporosis

Pressure ulcer

Stroke

Quality Indicator

At the time of an exacerbation, patients receiving theophylline should have the theophylline level measured.

Patients with a diagnosis of benign prostatic hypertrophy who report symptoms of moderate prostatism should have
treatment options discussed or offered within 1 mo after the onset of symptoms.

Patients presenting with acute myocardial infarction should receive at least 160 mg of aspirin within 2 hr after presenta-
tion or admission, unless they have contraindications to aspirin use.

Patients presenting with new-onset atrial fibrillation or atrial fibrillation of unknown duration should have thyroid
function checked within 2 wk after presentation.

Patients with newly diagnosed diabetes should receive counseling about diet and exercise.

Patients hospitalized for depression should have a follow-up visit with a mental health specialist or their primary care
doctor within 2 wk after discharge.

Patients with hypertension who have a consistent average systolic blood pressure >140 mm Hg or diastolic blood pressure
>90 for 6 mo should receive one of the following two interventions, which should be recorded in the medical record:
a change in dose or regimen of antihypertensive agents, or repeated education regarding lifestyle modification.

Patients with a new diagnosis of osteoarthritis who wish to take medication for symptoms of the joints should be offered
a trial of acetaminophen.

Patients with newly diagnosed stroke without a known cardiac cause should receive antiplatelet therapy within 1 wk after
diagnosis unless contraindications are documented.

Men with a new diagnosis of prostate cancer who have a prostate-specific antigen level >10 mg per milliliter should be of-
fered a radionuclide bone scan within 1 mo after diagnosis or before initiation of any treatment, whichever comes first.

All patients with positive screening-sigmoidoscopy tests should be offered diagnostic colonoscopy within 3 mo.

Women with stage | or stage Il breast cancer should be offered a choice of modified radical mastectomy or breast-
conserving surgery, unless contraindications to breast-conserving surgery are present.

If a vulnerable older patient is taking warfarin for atrial fibrillation, then the international normalized ratio should be
checked within 4 days after the first dose and at least every 6 wk thereafter.

If a vulnerable older patient with established coronary heart disease is a smoker, then the patient should be offered coun-
seling for smoking cessation at least annually, and this counseling should be documented in the medical record.

If a vulnerable older patient with dementia has a caregiver (and, if capable of doing so, the patient assents), then the
physician should discuss with the patient and caregiver (or refer them for discussion) patient safety, educate them
about how to deal with conflicts at home, and inform them about community resources for dementia.

If a vulnerable older patient receives a diagnosis of depression, then antidepressant treatment, psychotherapy, or
electroconvulsive therapy should be offered within 2 wk after diagnosis unless there is documentation within that
period that the patient has improved or unless the patient has substance abuse or dependence, in which case
treatment may be held until 8 wk after the patient is in a drug- or alcohol-free state.

If a vulnerable older patient has an elevated glycated hemoglobin level, then the patient should be offered a therapeutic
intervention aimed at improving glycemic control within 3 mo if the glycated hemoglobin level is 9.0 to 10.9%
and within 1 mo if the level is 11% or greater.

If a vulnerable older patient has asymptomatic left ventricular dysfunction with a left ventricular ejection fraction of
40% or less, then the patient should be offered an angiotensin-converting—enzyme inhibitor.

If a vulnerable older patient has a new diagnosis of hypertension, then there should be documentation regarding the
presence or absence of other cardiovascular risk factors.

If an ambulatory vulnerable older patient receives a new diagnosis of symptomatic osteoarthritis of the knee, has no
contraindication to exercise, and is physically and mentally able to exercise, then a directed or supervised
strengthening or aerobic exercise program should be prescribed within 3 mo after diagnosis.

If a female vulnerable older patient has a new diagnosis of osteoporosis, then the patient should be offered treatment
with hormone-replacement therapy, bisphosphonates, a selective estrogen-receptor modulator, or calcitonin
within 3 mo after diagnosis.

If a vulnerable older patient presents with a pressure ulcer, then the pressure ulcer should be assessed for location,
depth and stage, size, and presence of necrotic tissue.

If a vulnerable older patient is admitted to the hospital with a diagnosis of acute ischemic or hemorrhagic stroke,
then the patient should be admitted to a specialized or combined acute, rehabilitative stroke unit or transferred
to a specialized stroke unit, if there is such a unit in the hospital.

Urinary incontinence  All vulnerable older patients should have documentation of the presence or absence of urinary incontinence during

the initial evaluation.
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age, sex, education level, annual income, self-
reported health, and geographic characteristics
(i.e., the two managed-care organizations in the
ACOVE study and the 12 metropolitan areas in the
CQI study). The CQI data were further adjusted
for race and ethnic group and for type of health
insurance. We did not adjust the ACOVE data for
these variables, because the patients were pre-
dominantly white, and all were enrolled in a
managed-care plan for seniors. All patients from
the VHA project were male, and their other demo-
graphic data were limited; therefore, we adjusted
only for age and geographic region (i.e., Veterans
Integrated Service Network). The adjustment for
the use of health care addressed the number of
office visits in each of the three data sets and the
number of hospitalizations in the CQI and ACOVE
data sets.

Using the ACOVE data, we examined the effect
of the involvement of specialists and the number
of providers. Data on the specialty of providers
were not collected in the CQI and VHA projects.
We performed the first analysis by consecutively
adding two variables to the linear-regression mod-
el of quality score and number of conditions: first,
a binary variable indicating whether or not the
patient received any specialist care, and second,
the interaction term for the binary variable and
the number of conditions. The interaction term
was used to examine the difference in the relation-
ship of quality score to the number of conditions
between patients who were treated only by gener-
alists and patients who received any care from
specialists. We conducted the second analysis by
adding data on the number of providers to the
linear regression model adjusted for demographic
characteristics.

All analyses were conducted with the use of
Stata software, version 9.2. P values less than 0.05
were considered to indicate statistical signifi-
cance.

RESULTS

PATIENT POPULATIONS
Table 2 describes the characteristics of the three
populations of patients. The numbers of condi-
tions ranged from zero to eight among patients in
the ACOVE study and from zero to seven among
patients in the CQI and VHA projects. Patients
were eligible for a mean of 20, 16, and 19 quality
indicators in the ACOVE, CQI, and VHA data sets,

respectively. The mean quality scores were 55%
in both the ACOVE and CQI cohorts and 67% in
the VHA cohort.

RELATIONSHIPS BETWEEN QUALITY SCORE
AND NUMBER OF CONDITIONS

Figure 1 shows the relationship between the num-
ber of conditions and the quality of care received
in each of the three cohorts. In general, as the
number of conditions increased from zero to five,
the quality-of-care scores also increased; small
numbers of patients with six or seven conditions
resulted in imprecision of those point estimates.
The unadjusted linear regression analysis showed
that each additional condition was associated with
a2.2% increase in the quality score (95% confi-
dence interval [CI], 1.7 to 2.7) for the CQI cohort,
1.7% (95% CI, 1.1 to 2.4) for the ACOVE cohort, and
1.7% (95% CI, 0.7 to 2.8) for the VHA cohort.
Figure 2 shows the effect of adjustment for two
potential artifacts of measurement on the slope
of the relationship between the quality of care
and number of conditions. Since the effect was
minimal, later analyses did not involve such ad-
justment.

POTENTIAL MECHANISMS OF THE QUALITY—
CONDITION RELATIONSHIP

Figure 3 presents the effect of adjustment for
characteristics of patients and use of health care.
For the ACOVE and CQI cohorts, the relationship
between the quality score and the number of con-
ditions remained moderately positive after adjust-
ment; in the VHA cohort, the adjusted slope was
positive but not significantly different from a
slope of zero (P=0.17). The adjustment for care
provided by specialists and number of providers
was possible only in the ACOVE data set. Among
the 372 ACOVE patients who were eligible for
10,711 care processes, 233 saw at least one spe-
cialist for a condition for which there was a qual-
ity indicator. Addition of the binary variable indi-
cating whether or not the patient received any
care from a specialist did not change the relation-
ship between the number of conditions and the
quality score. The analysis including the interac-
tion term between receipt of care from a special-
ist and number of conditions showed that the
relationship between the number of conditions
and the quality score was significantly smaller
(but still positive) among patients who did not
receive care from specialists than among those

N ENGLJ MED 356;24 WWW.NEJM.ORG JUNE 14, 2007

Downloaded from www.nejm.org on November 11, 2009 . For personal use only. No other uses without permission.

Copyright © 2007 Massachusetts Medical Society. All rights reserved.



NUMBER OF MEDICAL CONDITIONS AND QUALITY OF CARE

Table 2. Patient Characteristics, According to Cohort.*
CQI  ACOVE}

Characteristic (N=6712) (N=372) (N=596)
Male sex (%) 40 36
Age (%)

18-30yr 19 0

31-40yr 24 0

41-50yr 22 0

51-64 yr 20 0

=65 yr 15 100
Mean quality score (%)§ 55 55
Mean no. of annual outpatient visits 3.8 3.1
Mean no. of annual hospitalizations 0.1 0.3
Race (%)9

White 81 97

Other 19 3
Highest education level attained (%)

Some high school 9 41

High-school graduation or higher 91 59
Annual income (%)

<$15,000 18 57

=$15,000 82 43
Self-reported health (%)

Good, very good, or excellent 86 81

Fair or poor 14 19
Insurance provider (%)

Medicaid 4 0

Medicare 17 0

Health maintenance organization 38 100

Private 32 0

None 8 0

VHA cQl

Characteristic

100 Mean no. of conditions 1.2

Type of conditions (%)
Depression
Diabetes

Heart failure

N N N U,

Stroke
Hypertension 29
67 Coronary artery disease
9.4 Osteoarthritis
— COPD or asthma

= O vV O

Atrial fibrillation
— Dementia —
— Pressure ulcer —
Osteoporosis —
— Urinary incontinence —
— Renal insufficiency —

Benign prostatic hypertrophy 2

— Dyspepsia 4
— Colorectal cancer <1

Prostate cancer <1
— Breast cancer 2

NA
NA
NA
NA
NA

ACOVE}
(N=6712) (N=372) (N=59)

VHA

2.5 2.2
17 7
24 39
15 12
1 6
63 69
31 26
48 29
25 20
13 5
8 _
2 _
21 —
6 —
— 5
— 4
— <1
— <1
— 0

* Dashes denote that data were not available. NA denotes not applicable, and COPD chronic obstructive pulmonary disease.

7 In the ACOVE cohort, data on race and education level were available for 245 patients, and data for annual income were available for 337 patients.

i The mean age of patients in the VHA cohort was 63 years.

§ Quality score was defined as the mean percentage of quality indicators satisfied for all patients.

9§ Race was self-reported.

who did, although this difference was significant
only in the unadjusted analysis (the change in the
slope of the regression curve, 0.6 vs. 2.2 percent-
age points for the unadjusted analysis, P=0.02;
0.73 vs. 2.0 percentage points for the analysis
adjusted for demographic characteristics, P=0.07;
and 0.49 vs. 1.8 percentage points for the analy-
sis adjusted for demographic characteristics and
use of health care, P=0.08). The addition of the
number of providers to the model adjusted for
demographic characteristics minimally reduced

the magnitude of the increase in the slope of the
quality—condition curve (from 1.60 percentage
points for each additional condition to 1.54 per-
centage points). Each additional provider involved
was associated with an increase of 0.3 percent-
age point (P=0.39).

DISCUSSION

Contrary to our expectations, we found that the
percentage of care recommended in quality indi-

N ENGL ) MED 356;24 WWW.NEJM.ORG JUNE 14, 2007

Downloaded from www.nejm.org on November 11, 2009 . For personal use only. No other uses without permission.
Copyright © 2007 Massachusetts Medical Society. All rights reserved.

2501



The NEW ENGLAND JOURNAL of MEDICINE
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Figure 1. Relationship between Number of Chronic Conditions and Quality
of Health Care in Each of the Three Cohorts.

Data are shown for the CQI cohort (Panel A), the ACOVE cohort (Panel B),
and the VHA cohort (Panel C). Quality score is defined as the mean percent-
age of quality indicators satisfied for all patients with a particular number
of chronic conditions. In Panel B, one of the nine patients shown as having
seven chronic conditions actually had eight conditions. I bars represent 95%
confidence intervals.
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cators that was delivered to each patient increased,
rather than decreased, as a patient’s number of
chronic conditions increased. The fact that we
found essentially the same relationship in three
different data sets, using two different sets of
quality indicators, increases the likelihood that
this effect is real, rather than an artifact of any
one particular study. This finding does not pro-
vide support for the argument that incentive pro-
grams based on quality indicators of care process-
es will necessarily penalize providers who provide
care to patients with multiple conditions.

Unlike our study, previous studies that have
examined the effect of coexisting conditions on
the provision of necessary care processes have
generally focused on single areas of care, such as
preventive care, with mixed results. Redelmeier
and colleagues?®® reported finding a negative ef-
fect of the presence of diabetes on receipt of
estrogen-replacement therapy, of pulmonary em-
physema on the necessary use of lipid-lowering
medications, and of psychotic syndromes (as iden-
tified by the use of haloperidol) on treatment for
arthritis. Desai and colleagues®! found little dif-
ference in the care received for diabetes among
veterans with mental disorders and those with-
out. Heflin and collegues®? found an increased
likelihood of undergoing a clinical breast exam-
ination, Papanicolaou smears, and fecal occult-
blood testing among older patients with hyper-
tension, whereas the likelihood of mammography
was reduced among patients with hip fracture.
They found no evidence that patients with other
conditions, such as stroke and diabetes, had a
reduced likelihood of undergoing four cancer-
screening processes.

Although we had limited data on the mecha-
nisms underlying the positive relationship be-
tween the quality score and the number of con-
ditions, several of our analyses were informative.
First, the increased use of health care by patients
with more conditions explained some of the pos-
itive quality—condition relationship. In all three
data sets, the slope of the curve was less after we
adjusted for the use of health care than before
adjustment. This effect was particularly promi-
nent in the VHA data set, for which the slope
was essentially flat after adjustment. This find-
ing does provide support for the hypothesis that
patients with more conditions receive higher-
quality care than patients with fewer conditions,
because they have more opportunities to receive
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care. Second, the data from the ACOVE study sug-
gest that the involvement of specialists plays a
modest role in the positive relationship between
the number of conditions and the quality of care.
The quality score for each additional condition
increased more for patients who had seen a rele-
vant specialist than for those who had not. This
result is consistent with reports in the literature
that specialists provide higher-quality care in
their areas of specialty than do generalists.33-35
However, for patients who received only general-
ist care, the relationship between the quality score
and the number of conditions remained positive.
These data suggest that generalists can provide
equivalent care to patients with complex condi-
tions and to those with less complex conditions.
A potential mechanism that we could not assess
in our study, however, is the possibility that see-
ing a specialist is a marker for patients who ad-
vocate more effectively for the care they need.

Our study had several limitations. First, we
used a simple count of conditions as the primary
predictor variable. This variable is a crude mea-
sure of complexity, since clinicians do not view
all coexisting conditions as equivalent. For exam-
ple, they view depression as a more challenging
coexisting condition than hypertension or osteo-
arthritis. Furthermore, our data do not take into
account the severity of illness for any particular
condition, such as severe diabetes as compared
with mild diabetes. The data sets were, in gen-
eral, too small to permit the examination of spe-
cific positive and negative effects on the quality
of care processes for various combinations of
conditions. Because we considered only condi-
tions that had corresponding quality indicators,
we underestimated the total disease burden. Our
sets of quality indicators did not assess psycho-
social issues, which may be an additional con-
tributor to the difficulty in providing quality care.
However, the sets were extensive, covering the
most prevalent conditions.

Second, the quality score appeared to decrease
for patients in the CQI and VHA cohorts who
had seven conditions (five patients [<0.1%] and
three patients [0.5%)], respectively), although the
small samples prevent us from making any con-
clusions for these patients. Future studies should
focus on the quality of care provided to patients
with a highly complex disease burden, although
such patients are likely to account for a very small
fraction of any provider’s patients. Third, since
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Figure 2. Effect of Adjustment for Measurement Artifacts on the Relationship
between Number of Chronic Conditions and Quality Score.

Quality score was defined as the mean percentage of quality indicators satis-
fied by patients with a particular number of chronic conditions. Difficulty
was defined as the difficulty of delivering the care recommended in a quality
indicator. Duplicate credit was defined as multiple conditions rendering a
patient eligible for the same care process more than once. All percentage-
point increases in the quality score are significantly different from zero.

T bars indicate the upper limit of the 95% CI.
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Figure 3. Effect of Adjustment for Characteristics of Patients and Use of Health
Care on the Relationship between Number of Conditions and Quality Score.
Quality score was defined as the mean percentage of quality indicators
satisfied by patients with a particular number of chronic conditions. The
increase of 0.8 percentage point for the VHA cohort after adjustment for
characteristics and use of health care was not significantly different from
zero; all other percentage-point increases were significantly different from
zero. T bars indicate the upper limit of the 95% ClI.

our performance measures focused on technical
quality of care (wWhether or not patients were of-
fered recommended services), we cannot draw
conclusions about the relationship between the
number of conditions and the experience of the
patient, the quality of communication between
the patient and physician, or the outcomes of care.
Finally, the CQI, ACOVE, and VHA projects mea-
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sured quality with the use of a comprehensive
set of care processes that were carefully con-
structed to account for a patient’s detailed clini-
cal status. Our results may not be generalizable
to quality indicators based on outcomes or quality
indicators that are less clinically detailed or that
assess a smaller percentage of the care received.
In summary, contrary to expectations, we found
that patients with more conditions that have cor-

responding quality indicators consistently received reported.

better technical quality of care for these condi-
tions than did patients with fewer conditions.
This finding suggests that comprehensive, clini-
cally detailed sets of care processes received can
be used to assess the quality of care without
creating a disincentive for providers to avoid pa-

tients with the most prevalent chronic conditions.
Supported by the RAND Corporation and the National Pri-
mary Care Research and Development Centre, England.
No potential conflict of interest relevant to this article was
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