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Background: The association between the organizational structure
of physician groups and health care quality has never been evalu-
ated empirically.

Objective: To examine whether integrated medical groups (IMGs)
provide higher-quality primary care than individual practice associ-
ations (IPAs).

Design: Cross-sectional study.

Setting: PacifiCare, a large health maintenance organization.

Participants: Approximately 1.7 million enrollees of PacifiCare
cared for by 119 California physician groups between July 1999
and June 2000.

Measurements: The percentage of eligible PacifiCare enrollees who
received mammography, Papanicolaou smear screening, chlamydia
screening, diabetic eye examination, an asthma controller medica-
tion, or a �-blocker after acute myocardial infarction.

Results: Physician groups identified as IMGs, compared with those
identified as IPAs, had higher rates of mammography (relative risk,

1.15 [95% CI, 1.01 to 1.33]), Papanicolaou smear screening (rel-
ative risk, 2.29 [CI, 1.53 to 3.42]), chlamydia screening (relative
risk, 2.17 [CI, 1.04 to 4.55]), and diabetic eye screening (relative
risk, 1.55 [CI, 1.28 to 1.88]). Leaders of IMGs were more likely to
report using EMRs (37% vs. 2%; P � 0.001) and quality improve-
ment strategies, but these characteristics explained little of the
quality differences between IMGs and IPAs.

Limitations: Organizational characteristics, including group type,
were reported by physician group leaders and not directly assessed.
Patient characteristics that could have accounted for some of the
observed differences also were not assessed.

Conclusions: Patients cared for in IMGs generally received higher-
quality primary care than those cared for in IPAs. Having an EMR
and implementation of quality improvement strategies did not ex-
plain the differences in quality. These findings suggest that physi-
cian group type influences health care quality.
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Despite the considerable investments made in measur-
ing and monitoring quality of care at the health plan

level, many have argued that physician groups are a more
appropriate locus of quality measurement (1, 2). Because
physician groups are composed of the actual providers of
care, they are better situated to improve the quality of care
for their patients. Little is known, however, about the phy-
sician group characteristics that are associated with high-
quality care.

One important characteristic of physician groups is
their organizational structure. Integrated medical groups
(IMGs) anchor 1 end of the spectrum of organizational
structure. Such groups are centralized organizations in
which physicians are employees or participants in a part-
nership arrangement. In general, physicians belong to only
1 IMG and practice together in facilities owned and man-
aged by the group. At the other end of the organizational
spectrum are independent practice associations (IPAs),
which are decentralized groups (sometimes called “virtual”
groups). Physicians typically have nonexclusive contractual
relationships with IPAs and generally manage their own
offices independently. In the middle of the spectrum are
what we term “hybrids,” physician groups that are com-
posed of a core medical group with an associated IPA.

Although to our knowledge there has been no previous
research on the quality differences between types of physi-
cian groups, there has been research comparing types of
health plans. In general, staff-model health maintenance
organizations have higher quality scores than do other

types of health plans (3, 4). Because staff-model health
maintenance organizations are similar to IMGs in that they
use a closed panel of employed physicians, it is possible
that IMGs might also provide higher-quality care.

Other physician group characteristics that can influ-
ence quality are use of quality improvement strategies and
electronic medical record (EMR) decision support. These
strategies can improve quality of care (5, 6), and several
important studies have compared the use of these strategies
in IPAs and IMGs. These studies have found that IMGs
are more likely to use an EMR (7) and quality improve-
ment strategies related to preventive care (8), although they
do not consistently use more quality improvement strate-
gies related to chronic disease management (7, 9–11).

In this study, we examined the quality of primary care
provided by different types of physician groups in Califor-
nia. We hypothesized that IMGs would have higher qual-
ity scores than would IPAs. We also examined whether
having an EMR and implementation of specific quality
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improvement strategies was associated with any observed
differences in health care quality.

METHODS

Study Sample
The study sample comprised all physician groups in

California that contract with PacifiCare. At the time of the
survey, PacifiCare was the third largest health plan in Cal-
ifornia and the fifth largest in the United States. The sur-
vey data used in this study reflect the structure and orga-
nization of care for all patients, not just for PacifiCare
enrollees. The physician groups in the study cared for ap-
proximately 1.7 million PacifiCare enrollees (all of whom
were capitated) and 5.7 million capitated patients in all.

Measuring Quality of Care
Data on the quality of care for each of the physician

groups were obtained from PacifiCare, which has been pro-
filing the performance of its California network since 1993
and releasing a biannual public report card on a subset of
measures since 1998. PacifiCare evaluates performance on
a battery of measures, including member satisfaction, qual-
ity of care, patient safety, and utilization.

In this study, we focused only on the quality measures
in the PacifiCare report whose numerators and denomina-
tors were computed on the basis of criteria from the Health
Plan Employer Data and Information Set (HEDIS) (12).

The quality scores were generated by PacifiCare on the
basis of submitted claims and were independently audited.
The audit included an evaluation of the completeness and
accuracy of the underlying data used to generate the mea-
sures and the methodology used to identify denominator
claims and calculate rates. We examined 3 preventive care
measures (percentage of eligible patients who had mam-
mography, Papanicolaou smear screening, or chlamydia
screening) and 3 chronic disease management measures
(percentage of patients with diabetes receiving a diabetic
retinal examination, percentage of patients with moderate
to severe asthma receiving a controller medication, and
percentage of patients receiving a �-blocker after acute
myocardial infarction). For each group, data were available
on the number of eligible patients and the number of pa-
tients who received a given HEDIS measure.

The quality-of-care data for this study reflected care
delivered to PacifiCare enrollees (commercial and Medi-
care) between July 1999 and June 2000, with the exception
of mammography, which reflects care delivered between
July 1998 and June 2000, and Papanicolaou smear screen-
ing, which reflects care delivered between July 1997 and
June 2000.

Survey of Physician Group Leaders

Between May 1999 and June 2000, trained research
staff at Harvard University, Boston, Massachusetts, con-
ducted a 45-minute structured telephone survey with the
chief executive officer or medical director of each group.
Respondents were instructed to use calendar year 1998 as
the frame of reference when answering survey questions.
The survey covered many topics; in this study, we focused
on questions related to the groups’ organizational charac-
teristics and use of quality improvement strategies.

The quality data reflect care provided approximately 1
year after the period covered by the survey, thereby allow-
ing any quality improvement strategies reported on the
survey to have some impact while not allowing too much
time for the structure of the group or use of quality im-
provement strategies to change substantially.

Organizational Characteristics

Each physician group leader was asked about the
group’s organizational structure, whether the group’s phy-
sicians were paid a quality bonus, and whether the group’s
physicians used an EMR. Physician group leaders in the
survey identified whether their group was an IMG, an IPA,
or a hybrid. Hybrid groups, called “wrap-arounds” in other
studies (13, 14), were a combination of IMGs and IPAs in
which a core IMG also had nonexclusive contracts with
nonemployed physicians in the manner of an IPA. Because
hybrids are a mixture of IPAs and IMGs, we expected their
quality scores to lie between those for IPAs and IMGs. We
defined a quality bonus as when an individual physician’s

Context

The quality of health care may differ by the way physician
practice groups are organized. Physician practices that are
members of integrated medical groups (IMGs) may have
resources to improve quality that independent physician
practices do not.

Contribution

The authors used data from a quality report card of a Cali-
fornia health maintenance organization to compare the
quality of care delivered by IMGs or individual practice
associations. They found that IMGs tended to do better
on standard measures of quality, such as Papanicolaou
smears and diabetic eye screening.

Cautions

Group type and other organizational characteristics impor-
tant in the analysis were reported by physician group lead-
ers and were not directly assessed. Differences in patients
also were not assessed.

Implications

Integrated medical groups seemed to do better on some
measures of quality, suggesting that it is important to
account for organizational setting in measures of and
discussions about health care quality.

—The Editors
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compensation is contingent on performance on quality-of-
care measures. An EMR was defined as a computerized
database containing a medical record for each patient. To
test the sensitivity of this definition, we also conducted
analyses with the definition of EMR restricted to systems
that included a medication list or used computerized dis-
ease management guidelines. The results were qualitatively
similar.

Another organizational characteristic we examined was
patient volume. Several studies have described the volume–
outcome relationship in surgery and for HIV infection and
AIDS care (15–18). We hypothesized that this could also
be true in outpatient primary care and determined the vol-
ume of patients eligible for the 6 quality measures in each
group. To calculate patient volume, the number of Pacifi-
Care patients who were eligible for a quality measure was
divided by the reported share of the group’s revenue from
PacifiCare. For example, if a physician group had 100 pa-
tients with diabetes who were eligible for diabetic eye
screening and PacifiCare composed 10% of their business,
then we estimated that the physician group cares for 1000
patients with diabetes who are eligible for diabetic eye
screening. Our measure of volume of care assumes that if
10% of the group’s revenue comes from PacifiCare, then
10% of the patients with diabetes in this group have Pacifi-
Care insurance. To test the sensitivity of our measure of
volume, we ran analyses to ensure that any association ob-
served between volume and quality performance was not
due to a small number of outlier groups or due to an
association between fraction of revenue from PacifiCare
and quality performance. Our findings did not change sub-
stantively. We chose not to use the number of physicians
in the group as a surrogate marker for volume. This mea-
sure had inherent biases because the IPAs in our sample
often had large numbers of physicians who had only a
partial affiliation with an IPA (19).

Quality Improvement Strategies

The survey also included questions regarding different
quality improvement strategies. Our survey was developed
with input from an advisory panel that included academic
researchers and leaders in the California physician market.
In addition, we conducted a series of case studies with
selected groups in our sample. On the basis of this field-
work and the advice of our advisory panel, we chose qual-
ity improvement strategies that were likely to be prevalent
and effective. Some of these quality improvement strategies
specifically targeted a clinical area addressed by 1 of the
HEDIS quality measures in our study (for example, a dia-
betes disease management program might target diabetic
eye screening), and some were more general and were not
clearly related to any of the quality measures (for example,
a reminder program for physical examinations). We stud-
ied both types of quality improvement strategies because
both could impact performance on specific clinical quality

measures. For example, a physician group that generally
emphasizes quality of care might score highly on a quality
measure through positive spillover effects even though that
specific measure was not a focus for quality improvement.
To gauge the group’s overall level of focus on quality im-
provement, we totaled how many of 11 selected quality
improvement strategies were reported from different clini-
cal areas. The 11 strategies (Table 1) were chosen to rep-
resent a wide breadth of clinical issues. Although we asked
about several quality improvement strategies related to di-
abetes and asthma management, we did not know a priori
which quality improvement strategy would have a relation-
ship with quality performance; therefore, we chose the
most general strategy, the presence of a disease manage-
ment program, to include in the measure. The Cronbach �
value for the overall quality activity was 0.73, indicating
that the measure reasonably captures a single construct.

Statistical Analyses
We first compared the organizational characteristics and

the use of quality improvement strategies in the 3 types of
physician groups: IMGs, hybrids, and IPAs. We then exam-
ined the unadjusted relationship between the clinical quality
scores and reported type of group, other organizational char-
acteristics, and the use of quality improvement strategies.
These analyses account for the clustering of patient-level qual-
ity data within physician groups by using the Huber–White
sandwich estimate of variance (20).

We next created multivariate logistic regression models
to identify factors associated with physician group perfor-
mance on the 6 HEDIS quality measures. The unit of
analysis in the model was the physician group. The out-
come variable was the fraction of eligible PacifiCare pa-
tients in the group who received appropriate care, as de-
fined for the given measure. Dependent variables were
volume of patients eligible for the quality measure (in-
cluded as a continuous variable), the leader’s report on the
type of physician group (IMG, hybrid, or IPA), use of a
quality bonus, fraction of board-certified physicians (in-
cluded as a continuous variable), use of EMRs in the
group, and total number of quality improvement strategies
used. We did not include the age of the group as a depen-
dent variable because it had substantial collinearity with
type of physician group. We used a generalized linear
model specifying a binomial distribution that accounts for
clustering of patient-level quality data within physician
groups by using the Huber–White sandwich estimator of
variance. Because our outcomes are common, we report
relative risks, instead of odds ratios, using a log-link func-
tion (21).

Finally, we examined whether measure-specific quality
improvement strategies (for example, a program to contact
patients who missed a mammography appointment) were
associated with improved quality scores. We reran the same
multivariate models, except that we replaced the covari-
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ate—the total number of quality improvement strategies—
with measure-specific quality improvement strategies.

Role of the Funding Sources
The study was supported by grants from the California

HealthCare Foundation and the Commonwealth Fund.
The funders had no role in the design, analyses, or decision
to submit the manuscript for publication.

RESULTS

Leaders from 148 of the 153 physician groups were
surveyed (97% response rate). The period of the study,
1999 to 2000, was a tumultuous period in the California
physician market (14, 22). In the year between the survey
and the quality report card, 14 (9.5%) of the physician
groups went out of business and 15 (10.1%) additional
physician groups merged into other organizations. Thus,
PacifiCare was able to provide quality data for 119 groups.

Organizational Characteristics
The average number of physicians affiliated with or

employed by IMGs, hybrids, and IPAs was reported to be

242, 318, and 390, respectively (P � 0.26) (Table 1).
Compared with leaders of hybrids and IPAs, leaders of
IMGs were more likely to report having an EMR (37% vs.
18% and 2%; P � 0.001) and implementation of quality
improvement strategies. The average number of reported
quality improvement strategies (on a scale of 0 to 11) was
7.2 in IMGs, 5.3 in hybrids, and 4.5 in IPAs (P � 0.001).
There were statistically significant differences in implemen-
tation of 4 of 9 measure-specific quality improvement
strategies (Table 1). For example, the strategy of contact-
ing patients who missed mammography appointments was
reported by the leaders of 74% of IMGs, 51% of hybrids,
and 28% of IPAs (P � 0.001).

Quality of Care
The quality of care delivered to PacifiCare enrollees

varied across the quality measures from a mean of 14%
(range, 0% to 51%) for chlamydia screening to 75%
(range, 33% to 100%) for use of an asthma controller
medication by patients with moderate to severe asthma.

In unadjusted analyses looking at the relationship be-

Table 1. Comparison of Types of Physician Groups*

Variable IMGs (n � 19) Hybrids (n � 39) IPAs (n � 61) P Value†

Organizational characteristics
Mean physicians, (SD), n 242 (306) 318 (259) 390 (426) �0.20
Age of group (SD), y 37 (27) 25 (19) 10 (5) �0.001
Mean fraction of board-certified physicians (SD) 0.94 (0.07) 0.86 (0.13) 0.85 (0.10) 0.014
Having an electronic medical record, n (%) 7 (37) 7 (18) 1 (2) �0.001
Quality bonus: physician compensation tied to quality of care, n (%) 6 (32) 4 (10) 8 (13) 0.086
Mean patients eligible for mammography (SD), n 4530 (4692) 3305 (3835) 2525 (2924) 0.106
Mean patients eligible for Papanicolaou smear screening (SD), n 19 821 (20 460) 15 383 (20 989) 10 805 (11 947) 0.110
Mean patients eligible for chlamydia screening (SD), n 963 (1244) 618 (1047) 384 (446) 0.035
Mean patients eligible for diabetic eye examination (SD), n 3675 (3442) 3173 (4475) 2270 (3119) �0.20
Mean patients eligible for asthmatic medication (SD), n 293 (310) 189 (138) 147 (190) 0.063
Mean patients eligible for �-blockers after myocardial infarction (SD), n 257 (301) 140 (228) 124 (175) 0.059

Quality improvement strategies
Mean total quality improvement strategies reported (SD), n‡ 7.2 (2.3) 5.3 (2.4) 4.5 (2.2) �0.001
Measure-specific quality improvement strategies, n (%)

Remind eligible women of missed mammography appointments 14 (74) 20 (51) 17 (28) �0.001
Collect data on appropriate cervical cancer screening 17 (89) 25 (64) 41 (67) 0.18
Use practice guidelines specific to diabetic eye screening 12 (63) 27 (69) 31 (51) 0.173
Use diabetes disease management program 17 (89) 34 (87) 42 (69) 0.041
Contact patients who have missed diabetic eye screening 10 (53) 14 (36) 11 (18) 0.009
Provide feedback to physicians about diabetic eye screening 10 (53) 17 (44) 17 (28) 0.086
Collect data on patients treated with �-blockers after myocardial infarction 14 (74) 15 (38) 26 (43) 0.030
Provide feedback to physicians about quality of asthma care 4 (21) 11 (28) 11 (18) �0.20
Use asthma disease management program 12 (63) 24 (62) 25 (41) 0.067

General quality improvement strategies, n (%)
Remind parents of missed well-child visits or immunizations 9 (47) 15 (38) 6 (10) �0.001
Collect data on patient satisfaction 19 (100) 30 (77) 47 (77) 0.067
Collect data on time patients spend in waiting room 18 (95) 21 (54) 48 (79) 0.002
Contact patients who missed influenza vaccine 10 (53) 13 (33) 15 (25) 0.071
Remind patients when they missed a prescription refill 2 (11) 4 (10) 2 (3) �0.20
Remind patients �40 years of age that they missed a physical examination 4 (21) 5 (13) 4 (7) 0.188

0.188

* IMGs � integrated medical groups; IPAs � independent practice associations.
† Statistical test comparing 3 groups based on analysis of variance for continuous variables and chi-square test for binary variables.
‡ Leader’s report on use of 11 quality improvement strategies: Remind eligible women of missed mammography appointments, collect data on percentage of women receiving
appropriate cervical cancer screening, remind parents of children who missed well-child visits or immunizations, use diabetes disease management program, collect data on
the percentage of persons with myocardial infarction who are treated with a �-blocker, use asthma disease management program, collect data on patient satisfaction, collect
data on average time patients spend in waiting room, contact patients who missed influenza vaccine, remind patients taking medication when they missed a prescription refill,
and remind patients older than 40 years of age that they missed a physical examination.
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tween organizational characteristics and HEDIS quality mea-
sures, patients in groups reported by physician leaders to be
IMGs were significantly more likely than those in groups re-
ported to be IPAs to receive 4 of 6 quality measures: mam-
mography (relative risk, 1.26 [CI, 1.12 to 1.41]), Papanico-
laou smear screening (relative risk, 1.81 [CI, 1.27 to 2.58]),
chlamydia screening (relative risk, 2.20 [CI, 1.31 to 3.72]),
and diabetic eye screening (relative risk, 1.43 [CI, 1.24 to
1.66]) (Table 2). In each of these cases, hybrid groups per-
formed somewhere in the middle. In general, groups with
higher volume and those that reported having an EMR had
higher scores on the HEDIS quality measures (Table 2). The
other organizational characteristics had no consistent relation-
ship with the 6 quality scores.

The results of multivariate regression suggest a similar
relationship between organizational characteristics and
quality of care observed in the unadjusted analyses. When
comparing types of physician groups, IMGs had higher
quality than IPAs on the same 4 measures; hybrid groups
were in the middle (Table 3). A higher volume of patients
was associated higher quality scores on 4 measures. To
reflect a change in volume that is meaningfully related to
our range of observations, we report the relative risks asso-
ciated with the difference between the average number of
patients in groups with the highest quartile and lowest
quartile of volume for each measure: mammography (rela-
tive risk, 1.62 [CI, 1.17 to 2.25]), chlamydia screening
(relative risk, 4.00 [CI, 2.14 to 7.46]), diabetic eye screen-
ing (relative risk, 1.54 [CI, 1.05 to 2.27]), and use of
asthma controller medication (relative risk, 1.32 [CI, 1.13
to 1.54]). The other variables in the multivariate model

had inconsistent relationships with quality. The physician
group leader’s report of having an EMR was predictive of
lower rates of Papanicolaou smear screening and higher
rates of �-blocker use. On 2 of the 6 HEDIS measures,
diabetic eye screening and Papanicolaou smear screening,
use of a quality bonus was associated with lower-quality
scores (results not shown).

In the multivariate models, neither the reported total
number of quality improvement strategies nor measure-
specific quality improvement strategies (results not shown)
were associated with higher quality, with one exception:
An asthma feedback program to physicians was associated
with higher use of asthma controller medications (relative
risk, 1.06 [CI, 1.02 to 1.10]).

DISCUSSION

Our analyses showed that, consistent with our hypoth-
esis, patients in self-identified IMGs were more likely than
patients in self-identified IPAs to receive 4 of the 6 clinical
quality measures. The relative risk of quality scores be-
tween IMGs and IPAs in Papanicolaou smear screening
(relative risk, 2.3) was particularly striking. Although other
studies have suggested that the organizational structure of
physician groups can impact quality (2, 19), to our knowl-
edge this is the first study that demonstrates this empiri-
cally. Physician group leaders of IMGs were more likely to
report using EMRs and quality improvement strategies,
but their use did not explain why IMGs had higher quality.

It makes intuitive sense that IMGs, with their central-
ized decision making and closer physician affiliations, are

Table 2. Unadjusted Relationship between Organizational Characteristics and Performance on Quality Measures*

Quality Measures Type of Physician Group EMR Volume of Patients

IMG
(n � 19)

Hybrid
(n � 39)

IPA
(n � 61)

P
Value

Yes
(n � 15)

No
(n � 114)

P
Value

Highest
Quartile

Lowest
Quartile

P
Value†

Percentage of eligible
patients who received
mammography, (n)

73 (16 501) 63 (26 712) 58 (33 482) �0.001 69 (15 512) 61 (61 183) 0.042 67 (42 928) 47 (5874) �0.001

Percentage of eligible
patients who received
Papanicolaou smear
screening, (n)

53 (63 264) 35 (104 252) 30 (134 573) 0.002 33 (50 959) 37 (251 130) 0.97 38 (158 392) 34 (24 647) 0.47

Percentage of eligible
patients who received
chlamydia screening, (n)

23 (3007) 13 (4216) 9 (5084) 0.005 20 (2249) 12 (10 058) 0.060 17 (6975) 7 (669) 0.008

Percentage of eligible
patients who received
diabetic eye screening, (n)

42 (14 813) 34 (25 601) 29 (28 846) �0.001 39 (14 180) 32 (55 080) 0.29 37 (36 195) 28 (4354) 0.007

Percentage of eligible
patients who received
asthma controller
medication, (n)

77 (863) 76 (1425) 76 (1910) 0.99 77 (810) 76 (3388) 0.43 80 (2333) 71 (266) �0.001

Percentage of eligible
patients who received
�-blocker after acute MI, (n)

80 (893) 81 (1309) 69 (1535) 0.184 85 (984) 73 (2753) 0.006 82 (2114) 77 (154) 0.31

* Scores on quality measures are based only on PacifiCare enrollees. EMR � electronic medical record; IMGs � integrated medical groups; IPAs � independent practice
associations; MI � myocardial infarction.
† Statistical test comparing highest- lowest-quintile physician groups.
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able to provide higher-quality care at least for the types of
medical services that are routinely provided by using an
algorithm. Of course, another potential explanation is that

IMGs attract primary care physicians who differ systemat-
ically from those who work in IPAs. Board certification
was not associated with performance on the quality mea-

Table 2—Continued

Given Quality Bonus Fraction of Board-Certified Physicians Quality Improvement Score (0–11)

Yes
(n � 18)

No
(n � 101)

P
Value

Highest Quartile
(>0.96) (n � 29)

Lowest Quartile
(<0.78) (n � 26)

P
Value†

Highest Quartile
(>7) (n � 36)

Lowest Quartile
(<3) (n � 32)

P
Value†

66 (14 236) 62 (62 459) 0.28 68 (22 671) 61 (12 072) 0.119 69 (32 758) 54 (12 864) �0.001

34 (55 029) 37 (247 060) 0.97 43 (89 272) 29 (47 600) 0.140 43 (127 387) 36 (54 168) 0.35

13 (2373) 14 (9934) 0.99 20 (3821) 12 (1967) 0.074 17 (5512) 16 (2118) 0.57

33 (12 010) 34 (57 250) 0.59 36 (20 240) 34 (11 899) 0.26 35 (27 272) 34 (12 386) 0.67

76 (751) 76 (3447) 0.40 77 (1265) 75 (649) 0.34 78 (1985) 74 (642) 0.088

82 (596) 74 (3141) 0.44 80 (1194) 81 (586) 0.52 71 (1552) 76 (711) 0.29

Table 3. Adjusted Associations among Type of Group, Quality Scores, and Measure-Specific Quality Improvement Strategies*

Quality Measure Specific Quality
Improvement
Strategies

Risk Ratios for Good Performance on
Quality Measures Comparing IMGs
and Hybrids with IPAs (95% CI)†

P
Value‡

Risk Ratio for Good Performance
on Quality Measures Comparing
Groups that Do and Groups that
Do Not Use Quality Improvement
Strategies (95% CI)†

P
Value

IMGs
(n � 19)

Hybrids
(n � 39)

IPAs
(n � 61)§

Mammography 1.15 (1.01–1.33) 1.06 (0.93–1.20) 1.0 0.041 — —
Patient reminder program

(n � 51)
— — — — 1.08 (0.95–1.23) 0.22

Papanicolaou
smears

2.29 (1.53–3.42) 1.33 (0.94–1.88) 1.0 �0.001 — —

Collect data (n � 83) — — — — 1.02 (0.96–1.09) 0.47
Chlamydia

screening
2.17 (1.04–4.55) 1.31 (0.83–2.08) 1.0 0.040 — —

Diabetic eye
screening

1.55 (1.28–1.88) 1.14 (0.98–1.32) 1.0 �0.001 — —

Disease management program
(n � 93)

— — — — 1.07 (0.91–1.27) 0.82

Feedback program
(n � 44)

— — — — 0.93 (0.82–1.06) 0.29

Guideline use (n � 70) — — — — 1.02 (0.89–1.17) 0.26
Patient reminder program

(n � 35)
— — — — 1.02 (0.89–1.18) 0.74

�-Blocker
after acute
myocardial
infarction

0.96 (0.88–1.04) 1.01 (0.95–1.07) 1.0 0.29 — —

Collect data (n � 55) — — — — 1.02 (0.95–1.10) 0.45
Asthma medication use 0.96 (0.90–1.02) 0.98 (0.94–1.03) 1.0 0.22 — —

Disease management program
(n � 61)

— — — — 0.99 (0.95–1.04) 0.81

Feedback program (n � 26) — — — — 1.06 (1.02–1.10) 0.001

* IMGs � integrated medical groups; IPAs � independent practice associations; MI � myocardial infarction.
† Multivariate model adjusts for reported use of electronic medical records, volume of patients, overall quality improvement score, quality bonus, and fraction of board-
certified physicians. Scores on quality measures are based only on PacifiCare enrollees.
‡ P value reflects association of quality performance of IMGs versus IPAs.
§ Referent group.
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sures, but other unmeasured physician characteristics may
vary between IMGs and IPAs.

Our finding that patients in larger-volume groups are
more likely to receive higher-quality care than those in
lower-volume groups might be because the former have
more resources to invest in improving care. These findings
are particularly important because most physicians in the
United States continue to work independently in small
practices (23). Some have argued that a move toward large
IMGs will result in higher-quality care (24), but to our
knowledge, our study is the first to provide any empirical
evidence to back this claim.

Of note, for 2 quality measures, use of �-blockers after
a myocardial infarction and use of a controller medication
for asthma, there were no substantial differences in scores
by organizational structure. Almost all of the physician
groups performed well on these 2 measures. It might be
that it is hard to detect a difference in the setting of overall
high quality. It is also possible that IMGs possess an ad-
vantage on quality measures that focus on screening but
not on medication management of chronic diseases.

Our study has limitations. Our survey depended on
self-report and did not assess the sophistication of the de-
cision support in an EMR or the composition of the indi-
vidual parts of a diabetes disease management program.
The survey instrument also only captured whether an IPA
implemented an EMR as an entire group and not whether
individual practices in the IPA implemented an EMR in-
dependently. Our use of a simple count of quality im-
provement strategies does not account for the fact that
these strategies could have differing impacts. Future anal-
yses could make use of factor analysis, principle compo-
nent analysis, or clustering algorithms to construct a prop-
erly weighted composite scale. These issues could explain
the lack of a consistent relationship between the quality
scores and reported use of quality improvement strategies
or an EMR. Nonetheless, studies have shown that quality
improvement strategies have limited and inconsistent ben-
efits (25, 26).

Another concern is the cross-sectional nature of our
study. Some groups with low quality scores may have re-
cently initiated a quality improvement initiative; although
our quality data reflect care 1 year after the survey, it is
possible that not enough time had passed for this initiative
to have an impact in such groups. This limitation could
also explain why the reported use of quality bonuses was
associated with lower scores on several measures. We could
not adjust for patient-level sociodemographic characteris-
tics in this study, and previous analyses of HEDIS scores
have shown that sociodemographic characteristics are asso-
ciated with whether an individual patient receives the nec-
essary care (27). However, adjusting for these characteris-
tics at the more aggregated level of a health plan does not
appreciably change HEDIS scores because patients who are
privately insured by different health plans have relatively
similar sociodemographic characteristics (28, 29). More-

over, process measures (for example, testing for hemoglo-
bin A1c) are generally less affected by patient characteristics
than by outcome measures (for example, control of hemo-
globin A1c) (30). Nonetheless, it is possible that differences
in the patient sample explain some of the higher perfor-
mance we attribute to IMGs compared with the other 2
forms of organization.

The HEDIS measures in our study, although com-
monly used, capture only a fraction of what would be con-
sidered quality primary care. Because the preventive care
measures in our study focused on women, it is possible that
our findings are sex-specific. The physician group leaders
self-identified their groups as an IPA, hybrid, or IMG. In
reality, the groups within each of these categories probably
vary greatly in their management and operation, leading to
some heterogeneity within groups. In addition, compared
with the period of our survey, quality improvement pro-
cesses and EMRs are more established today and therefore
might now be associated with higher quality scores. In our
study, we estimated the total volume of patients eligible for
a quality measure. Although the association between vol-
ume and quality scores did not change in our sensitivity
analyses, we cannot exclude the possibility that measure-
ment bias explains the association observed, and therefore
these results need to be confirmed in future studies. Cali-
fornia physician groups are unique in several ways, includ-
ing their larger size and greater use of capitated payments,
compared with those in most other parts of the United
States. This limits the generalizability of these results to
other settings (31).

In summary, we found that physician organizations
identified as IMGs by physician leaders delivered higher
quality on 4 of 6 primary care measures. Although physi-
cian group leaders who identified their groups as IMGs
were also more likely to report use of EMR and implemen-
tation of quality improvement strategies, these strategies
did not explain the differences in quality. To date, substan-
tial effort has been focused on encouraging physicians to
use an EMR and to implement quality improvement strat-
egies. Our findings do not imply that this strategy is
wrong, but they do underscore the importance of under-
standing how organizational setting influences the quality
of care provided.
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