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BACKGROUND AND OBJECTIVES: The I3 POP Collaborative’s
goal is to improve care of populations served by primary care
residencies in North Carolina, South Carolina, and Virginia by dramatically improving patients’ experience, quality of care, and costeffectiveness. We examine residency baseline triple aim measures,
compare with national benchmarks, and identify practice characteristics associated with data reporting.
METHODS: We used a cross-sectional design, with 27 primary
care residency programs caring for over 300,000 patients. Outcome measures were obtained via data pulls from electronic
health records and practice management system submitted by
residencies; they include quality measure sets for chronic illness
and prevention, patient experience (usual provder continuity and
time to third available), and utilization (emergency visits, hospitalizations, referrals, high-end radiology).
RESULTS: Thirteen practices (48%) reported all required baseline
measures. We found associations between data reporting ability
with registry use (59% versus 0%) and having a faculty member
involved in data management (69% versus 29%). Reported measures varied widely; examples include colorectal cancer screening (median: 61%, range: 28%–80%), provider continuity (median:
52%, range: 1%–68%), subspecialty referral rate (median: 24%,
range: 10%–51%). Seventy percent of patient-centered medical
homes (PCMH) recognized practices had usual provider continuity
(UPC) ≥ collaborative median versus 0% of non-PCMH recognized
practices. Median data were similar to national comparisons for
chronic disease measures, lower for prevention and better for utilization.
CONCLUSIONS: Baseline triple aim data are highly variable
among residencies, but residency care is comparable to available
national standards. Registry use and faculty leadership in data
management are critical success factors for assessing practice
performance.

Moreover, given their large organizational size, often rigid culture,
and multifocal missions, academic
settings are traditionally difficult
environments for quality improvement.3 To address these issues, the
I3 Collaborative was developed.4 I3
stands for impact “cubed”: first, with
respect to residency patients, second,
in the practices the residents go to,
and third, for the patients in the local practices residency faculty may
support. Initially developed in 2005
to address chronic disease improvement in family medicine residencies
in North and South Carolina,4 I3 expanded both regionally and across
other primary care disciplines with
a focus on PCMH development/recognition in 2009.5 I3 POP, the third
iteration of the I3 Collaborative, now
seeks to implement the triple aim6
in primary care residencies in North
Carolina, South Carolina, and Virginia, with the goal of dramatically
improving patient experience of care,
measured quality of care, and outcomes for populations and curbing
inappropriate utilization of services
over 30 months.
The purpose of this cross-sectional study is to examine baseline I3
POP data for the triple aim and (1)

(Fam Med 2015;47(2):91-7.)

H

ealth care transformation
depends upon successful primary care transformation.
How to transform practices to become true patient-centered medical
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homes (PCMH),1 how to build primary care into accountable care organizations (ACOs),2 and how to train
the physician workforce needed for
this new world, however, is unclear.
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describe the characteristics of the
participating residencies, (2) compare measures of quality, patient access, continuity, and utilization with
nationally reported benchmarks, and
(3) identify practice characteristics
associated with data reporting ability and higher measured outcomes
at baseline.

Methods

Setting and Collaborative Design

The I3 POP Collaborative tailored
the Institute for Health Care Improvement Breakthrough Series Collaborative design7 to address practice
transformation specifically in primary care residencies. As pre-work
in early 2012, programs including
20 family medicine, three internal
medicine, and four pediatric residencies from the Carolinas and Virginia responded to an initial survey
reporting program and practice characteristics including size and setting
of the residency, number of providers and staff, electronic health record (EHR) used, faculty physician
involvement in quality, and program
priorities for improvement. An initial
planning meeting finalized measures
and endorsed the overall design of
the collaborative. Partipating programs identified improvement teams
including faculty, residents, and staff
and participate in face to face meetings every 6 months.

Core Measures

Core measures for the I3 Collaborative include descriptive measures
of each site’s patient population including number of active patients
(at least one clinic visit in the 18
months between January 1, 2011–
June 30, 2012) and number of annual visits. In addition, measures
for each domain of the Triple Aim
were chosen to maximize consistency with established national standards (eg, National Quality Forum
[NQF], National Center for Quality Assurance [NCQA]) and existing
or emerging practice requirements
such as Meaningful Use of Health
Information Technology mandated
by the Affordable Care Act. Table
92
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1 lists the full I3 Core measure set.
These measures were submitted at
baseline and annually. In an effort
to find population comparisons, rates
for all these measures were pulled
from available published population
data including NCQA measures,8 the
National Ambulatory Medical Care
Survey,9 the National Health Interview Survey,10 CDC National Immunization Survey,11 National Hospital
Discharge Survey,12 National Hospital Ambulatory Care Survey,13 and
other health care groups.14-17

Threads

The collaborative included three
threads: quality of care, patient experience, and utilization. Residencies
participated in at least one thread
but could participate in more. Each
thread held a separate monthly webinar, organized into 6-month segments between the face to face
collaborative meetings. The webinars
required some data collection according to the thread topic and a focus
discussion. Some of the topics included case management, special populations, reducing readmissions, quality
improvement tools, cycle times, and
patient advisory councils.

Analyses

All statistical analyses were performed using Stata 10.1. Univariate
and bivariate analyses of continuous and categorical variables helped
identify missing data, sparse numbers, extreme values, and linearity.
Thirteen programs in the collaborative were able to meet the agreedupon 6-month deadline for reporting baseline core measures. To assess
whether any program characteristics
were associated with the ability to
meet the data reporting deadline, we
compared the two groups using Student’s t or Mann-Whitney tests for
continuous variables and χ2 for categorical variables. To examine characteristics associated with baseline
performance we examined a median
split of practices based on baseline
performance. Baseline data and initial assessment protocols were approved by the University of North

Carolina Institutional Review Board.
Data shared among the collaborative
were exempted from review, since
they were extracted from existing
records and contained no personal
identifiers.

Results

Twenty-seven programs caring for
over 313,000 patients participated
in I3 POP (20 family medicine, three
internal medicine, and four pediatric residencies) (Table 1). Residency
practices included eight university
departments, 15 community based,
one rural track residency, one urban
private practice residency, and two
military residencies. A high proportion of patients are uninsured (45%)
or have Medicaid (24%). All practices use an EHR, and although many
practices used nominally the same
EHR we found little commonality
in data acquisition. Forty-four percent of programs had switched EHRs
in the past 12 months or anticipated changing their EHR in the next
12 months. Over 80% had a registry (defined as a searchable list of
patient data that the practice actively uses to assist in patient care),
and 48% described a faculty physician involved in data management
(faculty member defined as the person who provides data reporting or
programing services to the residency program’s EHR and/or registry).
Reported measures varied widely
among practices (Table 2). Examples include adult diabetics with A1C
<8 (median 61%, range 47%–85%),
LDL < 100mg/dL (median: 47%,
range: 23%–70%) and nephropathy
screening (median 61%, range 7%–
97%). Overall hypertension control
with blood pressure < 140/90mmHg
ranged from 47%–76%. Preventive
measures also varied widely; examples include colorectal cancer screening (median: 61%, range: 28%–80%)
and mammography screening (median 54%, range: 18%–83%). Additionally, variations were noted for usual
provider continuity (median: 52%,
range: 5%–68%), and subspecialty
referral rate (median: 24%, range:
10%–51%). In comparison to other
FAMILY MEDICINE
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Table 1: Baseline Characteristics*
Demographic

n

%

Family medicine

20

74

Internal medicine

3

11

Specialty

Pediatrics

4

15

27

100

AHLTA

2

7

Allscripts

3

11

Centricity

5

19

Cerner

5

19

EPIC

8

30

Medinformatix

1

4

Misys

1

4

WebCIS

2

7

12

44

Electronic health record (EHR)

EHR in transition
(previous or next 12 months)
Residency setting
University department

8

30

Urban community hospital

15

55

Rural track

1

4

Urban private practice

1

4

Military

2

7

Registry use

22

81

Faculty involved in data management

13

48

NCQA PMCH recognition

20

74

Number of patients

313,733

—

Annual visits

894,395

—

Medicare

—

21

Medicaid

—

24

Uninsured

—

45

Commercial

—

8

Payer mix

Physicians
Faculty

362

Residents

743

* n=27 practices

reported population measures, baseline I3 participant measures were
similar to reported chronic disease
measures and patient satisfaction
measures, below reported prevention
measures (except tobacco), and lower
for emergency department use, hospitalization, and readmission measures; high-end radiology referrals
FAMILY MEDICINE

and specialty referrals were higher than other reported population
measures. Thirteen practices (48%)
were able to report all required measures at baseline by 6 months. We
found associations between practices’ ability to report data and
the use of a registry (59% versus
0%, P=.020) and having a faculty

member involved in data management (69% versus 29%, P=.040) (Table 3). We found no association with
NCQA PCMH recognition or with
any of the other characteristics we
measured, including EHR stability
(current EHR in place for at least 1
year; no EHR migration anticipated
in next year), number of physician
providers, number of active patients,
payor mix, or university versus community setting.
By 12 months, five additional
practices were able to report baseline
data retrospectively, so we based performance comparisons on that sample of 18. Characteristics associated
with lower utilization measures for
ED visits (median split: baseline performance under the median of the
group) included university departments (100% versus 25%, P=.030),
larger number (over 43) of providers
(P=.040), and larger number of active patients (over 10,000) (P= .040).
Having a larger portion of Medicare
(>25%) was associated with a lower
admission rate (P=.020). There were
no other baseline differences in characteristics (PCMH, EHR stability,
faculty involvement in data management, and other types of insurance).
For ED, referral, and hospitalization
measure, there were no differences
by age (a proxy for different populations seen by different residencies)
and did not find any differences in
outcomes.
In terms of patient experience
measures, usual provider continuity
(UPC) was associated with PCMH
recognition; 70% of PCMH recognized practices had UPC ≥ collaborative median versus 0% of non-PCMH
recognized practices (P=.03). Having a higher proportion of Medicare
was also associated with better usual provider continuity. There were
no baseline differences in either of
these measures on other characteristics (university/other, EHR stability,
faculty involvement in data management, Registry use, number of providers, number of patients, or other
types of insurance). Practice-specific
patient satisfaction measures were
used in 48% of practices; however,
VOL. 47, NO. 2 • FEBRUARY 2015
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Table 2: Baseline Measures for Residency Programs in the I3 Collaborative
Measures

Programs
Reporting

Patients

Median %

(Range)

Rates in
Literature %

Chronic disease (practices choose any two measure sets)
Adult
Diabetes

11

9,669

Nephropathy screening

10

8,377

61

(7–97)

79–908

A1C < 8

11

9,669

61

(47–85)

46–628

BP < 140/90mmHg

10

8,886

60

(47–76)

58–668

LDL < 100mg/dL

10

8,886

47

(23–70)

40–508

Aspirin use

6

4,688

51

(11–80)

129

2

403

LV assessment

2

403

87

(75–100)

8123

ACEI/ARB use

2

403

44

(0–89)

5424

10

29,690

10

29,690

59

(31–69)

57–648

Congestive heart failure

Hypertension
BP < 140/90mmHg
Pediatric
Asthma

2

1,272

Controller med

2

1,272

46

(93–100)

90–978

Flu shot

2

1,272

28

(24–33)

17–228

Symptom assessment

2

1,272

86

(77–95)

—

Composite (three above)

2

1,272

35

(27–43)

—

1

3,258

Documented diagnosis

1

3,258

23

31–528

≥ 2 visits per year

1

3,258

97

—

1

3,258

23

—
—

Obesity

Composite (two above)
ADHD

2

980

Documented valid diagnosis

1

279

63

≥ 2 visits per year for monitoring

2

980

43

Documented targeted goal

1

279

23

Tobacco use assessment

6

51,298

73

Tobacco cessation intervention

1

6,238

37

Mammogram

6

18,202

54

(18–83)

7217

Colorectal cancer screening
(FOBT, flex sig, colonoscopy)

4

11,745

61

(28–80)

58–628

Flu shot

3

10,544

44

(39–73)

51–698

2

9,064

28

(19–37)

6811

Usual provider continuity

13

148,573

52

(5–68)

53–8325,26

Time to third next available appointment
(days)

12

122,099

14.7

(7.3–24.9)

2027

(9–77)

45–468
—

Prevention (practices choose one measure set)
Adult
(50–99)

6310
2110

Pediatric
Immunizations by 2 years of age
Patient experience

(continued on next page)
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Table 2: Continued
Measures

Programs
Reporting

Patients

Median %

(Range)

Rates in
Literature %

Utilization
Hospitalization rate (per 10,000)

12

124,157

979

(296–4,192)

1,13912

ED visit rate

11

118,643

33

(11–95)

4313

Readmission rate

12

124,157

10

(4–17)

0.8–1614

Subspecialty referral rate

12

137,447

24

(10–51)

8–1315

High-end radiology referral

12

137,447

CT (per 1,000)

12

137,447

19

(3–280)

1716

MRI (per 1,000)

12

137,447

24

(0.5–182)

616

PET (per 1,000)

10

137,447

0.3

(0–8)

—

the variety of measures used (PressGaney, CG CAHPS, Army Provider
Level Satisfaction Survey, practice
developed, data not shown) precluded comparison.
When examining practice characteristics associated with better
measures, those with higher quality measures for A1C in diabetes
at baseline had a stable EHR (83%
versus 0%, P=.006). There were no
baseline differences in other characteristics for A1C control, hypertension control, or mammography rates
(PCMH recognition, faculty involvement in data management, Registry
use, number of providers, number of
patients, or other types of insurance,
data not shown).

Discussion

The I3 POP collaborative seeks to improve dramatically quality of care
and patient experience while reducing cost in 27 primary care residency programs in North Carolina,
South Carolina, and Virginia. Our
baseline data underscore the difficulty in obtaining population-based
data from hospitals and health systems, despite using measures and
specification mandated by meaningful use legislation and incentives, as
well as marked variation in baseline
quality, patient experience, and cost
across residencies. All of these residencies use electronic records, but almost half have recently or are about
to have a “rip and replace” of their
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EHR, with all that implies in terms
of clinical upheaval. Faculty leadership is a key contributor to having
the right data, as is the relationship
with the hospital technical personnel
assigned to provide reports.
It is important to keep in mind
the limitations of our data. Importantly, I3 is a pragmatic collaborative,
with secondary data obtained from
actual clinical care records, but these
data are important as they used to
drive QI as well as quality reporting and financial incentives. We attempted to improve data validity by
extensive discussion and consensus about the study measures and
their specifications, allowing residencies to choose what they wanted to
work on, providing an opportunity
to align with their health care system priorities. We additionally provided ongoing one on one interaction
and support regarding collection and
submission of data. Without diving
into the details of the proprietary
reporting specifications or program
mapping done at individual health
system IT departments, however, it
is difficult to be sure data are complete and comparable. For the cost
data, some residencies reported
significant proportions of patients
seeking care outside of their system
hospitals or facilities, thus lowering reported utilization rates. However, the data are reasonable to use
for tracking trends over time and
quality improvement. For patient

experience, different systems use
different measures, making head to
head comparison difficult; this may
be improved as standardized surveys
like the Consumer Assessment of
Healthcare Providers and Systems
(CG-CAHPS) spread. Finally these
data represent 27 Southeastern residencies and may not be generalizable to other residencies and regions.
However, the residencies include a
wide variety of types, locations, and
governance, and, in the aggregate,
take care of over 300,000 patients
across all three primary care disciplines. I3 represents the only study
of quality of care in residency programs to date.
Within these limitations, then,
what do the data mean? Health
policy analysts and others assume
that the new health care systems
will be built on a foundation of primary care, with wrap-around case
management and IT services with
a goal of improving the health of
the population. Key to this vision
will be the availability of triple aim
data that can drive care at the level
of the individual practices that will
be the building blocks of integrated systems. Our data suggest, however, that this vision is a long way
off. Despite using measures required
by meaningful use, and despite giving residencies some flexibility about
which measures they track getting
population-based data organized by
the population of patients taken care

VOL. 47, NO. 2 • FEBRUARY 2015

95

ORIGINAL ARTICLES

Table 3: Data Reporting Ability by Program Characteristics
Reported Data

Program Characteristics
University department
Other program settings

P Value
(X2)

%

n

38
53

8
19

.47

NCQA PCMH recognition

Yes
No

50
43

20
7

.75

EHR in Transition*

Yes
No

50
47

12
15

.86

Faculty involved in data management

Yes
No

69
29

13
14

.04

Registry use

Yes
No

59
0

22
5

.02

Number of physician providers > median
(43)

Yes
No

46
50

10
17

.84

Number of active patients > median (10K)

Yes
No

46
50

13
14

.84

Number of annual visits > median (268,510) Yes
No

50
46

13
14

.57

% Medicare > median (25%)

Yes
No

58
40

13
14

.34

% Medicaid > median (28%)

Yes
No

46
50

13
14

.84

% Uninsured > median (25%)

Yes
No

31
64

13
14

.08

% Commercial insurance > median (8%)

Yes
No

54
43

13
14

.57

*New EHR within the past 12 months or anticipated in the next 12 months
NCQA— National Center for Quality Assurance
PCMH—patient-centered medical home
EHR—electronic medical home

of by residencies has been very difficult, even with more than 6 months’
time to do so. Surprisingly, 41% of
practices with registries were still
unable to report data in the intial
phase. Residencies trying to obtain
triple aim data fell victim to competing health system priorities, a
lack of health system understanding of what is necessary for population health or primary care, or just
the chaos of contemporary health
care. We have had better success as
I3 POP has gone on, but the implication is obvious—it will be impossible
to implement the triple aim until we
have actionable data at the individual, practice, and population levels.
Another important finding from
our baseline data collection is the
striking variance between different
96
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health care systems’ use of identical software products. Both during
the build process and during the
adoption process, health care systems make different decisions about
their use of a product. Despite “standard data specifications,” data can
be housed in different places in the
EHR and/or analyzed differently,
which begs the question in both our
regional and national population
data whether the data captured
are truly complete and comparable.
Moreover, our data demonstrate
that the ability to measure and report quality metrics is fraught with
difficulty during an EHR transition. These EHR transitions are a
notable trend nationally,18 and organizations considering or planning
for EHR transitions need to develop

contingency plans to ensure both
continuous capacity for data reporting and consistent performance on
measured quality of care.
What do we know about the baseline quality, cost effectiveness, and
patient experience of care delivered
to the over 300,000 patients in the
I3 collaborative? How do residencies compare with private practice?
In family medicine, there has long
been an informal assumption that
the quality of care delivered in Family Medicine Centers is poorer quality
than that in robust private practices. Our data suggest, however, that
there are not significant differences.
A key question is, compared to what?
For quality of care, there are known
national benchmarks, and we chose
representative chronic disease and
clinical preventive services. What is
most striking is the variation across
residencies and measures; beyond
this, residency care for chronic disease seems a little better relatively than that for preventive services.
This is consistent with the prior experience of many of these residencies with chronic diseases.4 Further
study is needed to learn if this is because the reported data in the prevention measures is too disparate to
provide an adequate comparison or
of the greater difficulty in developing
preventive services office systems,
which require consensus across a
large spectrum of patients. Also impressive is the negative association
of EHR transition on both quality of
care (A1C control) and prevention
(mammography rates); EHRs are the
central nervous system of modern
practice, and brain transplants remain challenging!
Patient experience is difficult to
compare across residencies, given the
variation of measures used by health
care systems. Key drivers of patient
experience are access and continuity.
Unsurprisingly, given our residency settings, UPC is somewhat lower
than published reports from private
practice settings, but reports in the
time to third-available appointment
—a measure of access—is better
than published reports. Key drives of
FAMILY MEDICINE
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cost such as hospitalization and ED
utilization rates also show striking
variation, but are significantly lower than private practice, while referral rate is higher. Ideally, we should
address appropriateness of ED visits and hospitalizations, and benchmarks should be updated regularly,
given the significant secular trends
in this area. More broadly, these data
underscore the need for benchmarks
and guidelines across the triple aim
and across regions.
What do these data mean for the
future development of primary care
residency training? All ACGME residencies are now implementing milestones, and family medicine has new
standards, including attention to the
care of populations.20-22 What seems
to be underemphasized in the new
residency review processes, however,
is attention to the actual measured
quality of care, patient experience,
and cost of care delivered in the residencies. We believe that the curriculum is the practice—and, therefore,
it is important to examine the care
given in residencies as a part of the
regular review of residencies. Do we
really want our residents to learn
the habits of a practice with 25% of
their patients with poor A1C control
or with a continuity rate of 25%? In
conclusion, as the health care landscape continues to change dramatically, it is important to transform
residency practices and the education that takes place in these settings. Overall, at baseline, the care
given by residencies is comparable
to national benchmarks, but there
are major challenges in obtaining actionable triple aim data for the populations taken care of by residencies.
For residencies that have been able
to obtain data, there is huge variation across residencies. Attention to
the data and faculty leadership are
important early success factors.
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