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Triple Aim Is Triply Tough:

Can You Focus on Three Things at Once?
Katrina E. Donahue, MD, MPH; Alfred Reid, MA, Elizabeth G. Baxley, MD; Charles Carter, MD;
Peter J. Carek, MD, MS; Mark Robinson, MD; Warren P. Newton, MD, MPH

BACKGROUND AND OBJECTIVES: The I3 POP Collaborative sought to improve
health of patients attending North Carolina, South Carolina, and Virginia primary care teaching practices using the triple aim framework of better quality,
appropriate utilization, and enhanced patient experience. We examined change
in triple aim measures over 3 years, and identified correlates of improvement.
METHODS: Twenty-nine teaching practices representing 23 residency programs
participated. The Institute for Health Care Improvement Breakthrough Series
Collaborative model was tailored to focus on at least one triple aim goal and
programs submitted data annually on all collaborative measures. Outcome
measures included quality (chronic illness, prevention); utilization (hospitalization, emergency department visits, referrals) and patient experience (access,
continuity). Participant interviews explored supports and barriers to improvement.
RESULTS: Six of 29 practices (21%) were unable to extract measures from
their electronic health records (EHR). All of the remaining 23 practices reported
improvement in at least one measure, with 11 seeing at least 10% improvement; seven (24%) improved measures in all three triple aim areas, with two
experiencing at least 10% improvement. Practices with a greater number of
patient visits were more likely to show improved measures (odds ratio [OR]
10.8, 95% confidence interval [CI]: .68-172.2, P=0.03). Practice interviews revealed that engaged leadership and systems supports were more common in
higher performing practices.
CONCLUSIONS: Simultaneous attainment of improvement in all three triple
aim goals by teaching practices is difficult. I3 POP practices that were able to
pull and report data improved on at least one measure. Future work needs to
focus on cultivating leadership and systems supporting large scale improvement.
(Fam Med. 2018;50(3):179-87.)
doi: 10.22454/FamMed.2018.885946

A

ccording to leading health
care experts, the US health
care system needs to address
the triple aim of improving the patient experience of care, the health
of populations, and reducing unnecessary costs.1 Several value-based
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payment models are underway, including the development of Next
Generation Accountable Care Organizations (ACOs), alternative
payment models and merit-based
incentive programs (MIPS) under the Medicare Access and CHIP

Reauthorization Act (MACRA).2,3
These programs specifically include
quality, cost, and patient experience
and are directly impacted by primary care. These models currently target practicing clinicians; however, it
is necessary to train future primary care physicians so that they are
prepared to meet triple aim goals in
their future practices. In response to
this, faculty development initiatives
are examining the transformation of
primary care residency training and
the clinical practice setting.4,5
With the changing landscape of
primary care delivery, knowledge,
and skills in assessing and impacting population health management,
improving processes of care in practice settings and managing change
are critical for physicians. The necessary process of measuring and improving quality in academic medical
center environments, however, can
prove challenging given academia’s
tripartite mission of research, teaching, and patient care.6,7 Nonetheless,
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the powerful forces of declining reimbursement rates, emergence of narrow networks in health exchanges,
and enhanced focus on medical costs
and reputation require greater transparency and accountability for cost,
satisfaction, and health outcomes.8
In 2005, the I3 Collaborative was
chartered to address ways to improve chronic disease care in family
medicine residencies5 and subsequently expanded to address patientcentered medical home recognition
in family medicine, internal medicine, and pediatrics teaching practices.9 Given the success of these initial
two collaborative cohorts, we focused
a third phase of the I3 collaborative (I3 POP) on improving care of
populations served by primary care
teaching practices in North Carolina, South Carolina, and Virginia in
three broad areas (the triple aim):
care quality, appropriate utilization,
and experience of care. Three years
into the collaborative, we examine
change in triple aim measures and
identify factors associated with improvement.

in learning while doing the work
of improving care. This was accomplished by: (1) having semiannual
face-to-face learning sessions; (2)
having monthly webinars on each
of the three thread focus areas in
which residents, faculty, and staff
participated as members of quality
improvement (QI) teams within their
teaching practices; (3) provision of
supporting references and resources for each topic; and (4) reporting
of data that each site could use to
assess progress and reestablish new
plans for subsequent plan-do-studyact (PDSA) cycles. Each participating
teaching practice submitted data on
collaborative-wide triple aim metrics
annually and also focused on one or
more triple aim goals. Further details can be found in Donahue et
al.11 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, and contained
no personal identifiers.

Methods

The primary collaborative outcomes
comprise a set of core measures representing each arm of the triple aim.
Core measures, selected using a consensus process at the beginning of
the collaborative, were aligned with
national measures and collected
at baseline and annually. Quality
measures fell into the following categories: chronic disease (diabetes–5
measures, congestive heart failure–2
measures, hypertension control, asthma–4 measures, obesity–3 measures,
ADHD–3 measures) and prevention
(tobacco use–2 measures, breast and
colorectal cancer screening, adult influenza immunization, and pediatric
immunization). We decided to operationalize cost reduction by focusing
on key drivers of utilization, including hospitalizations, emergency department (ED) visits, readmissions,
subspecialty referrals and high-end
radiology (CT, MRI, PET scans). Given the variation in measures of patient experience across collaborative
practices, we decided to measure two

Setting

Planning for the I3 POP Collaborative, including obtaining baseline
measures, began in July 2012, with
29 teaching practices that were associated with 23 primary care residencies (family medicine, internal
medicine, and pediatrics) in North
Carolina, South Carolina, and Virginia. Participating programs began
active work in the collaborative in
April 2013 and concluded in October 2015. The collaborative utilized
a tailored version of the Institute for
Health Care Improvement Breakthrough Series Collaborative model
to develop interprofessional teams
that would work together using
the Model for Improvement to address triple aim goals.10 A core belief of the I3 POP Collaborative is
that the practice is the curriculum
for ambulatory continuity practice in
primary care teaching settings; the
curricular emphasis was on engagement of both faculty and residents
180
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Outcome Measures

known drivers of patient experience:
continuity of care (as measured by
usual provider continuity rates) and
access to care (measured by time to
third next available appointment).12
The full measure set is described in
an earlier paper.11 At each reporting
period, practices were asked to report two sets of chronic illness measures and one prevention measure
set for quality, both patient experience measures, and all five cost/utilization measures. Each program
was allowed to select one or more of
the three “threads” (chronic disease,
utilization, or patient experience) on
which to focus their improvement efforts during the collaborative. Not all
practices were able to report all measures at each reporting period, so we
treated each reporting period as an
open cohort. In each time period we
calculated the median for each measure to assess overall change. As in
prior I3 collaboratives, methods to
promote care improvement included sharing data, face-to-face learning session meetings every 6 months,
and monthly webinars featuring best
practices for each component of the
triple aim.

Process Measures

We constructed an improvement
score and collaborative engagement
score for each participating practice.
The improvement score was the total
number of improvements over baseline for all measures reported. The
collaborative engagement score for
each practice reflected reporting of
core measures data, attendance at
semiannual learning sessions, and
participation in monthly thread
webinars. For each measure, we
identified “bright spots”—practices
achieving 10% or greater improvement over the 3-year collaborative
period. This threshold was felt to be
clinically significant by the collaborative leadership.

Analyses

Measures were reported as percentages, except access (days to third
next available appointment) which
was reported as the average number
FAMILY MEDICINE
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of days for each practice. Because
of the sparseness and variability
of our data we used nonparametric statistical tests. We compared
matched pairs of observations for
each measure in each time period
using the sign test. We used the χ2
test for trend to assess each measure for improvement over baseline
across all time periods. We calculated
odds ratios with 95% confidence intervals to compare programs whose
improvement scores were above the
collaborative median to those who
scored at or below the median on a
variety of characteristics, including
university vs nonuniversity department, PCMH recognition, nationally-certified electronic health record
(EHR) in transition, faculty member

involved in data management, registry use, collaborative engagement,
number of physician providers, patient age group (less than 65 years
vs 65 years and older), and insurance status, as well as number of active patients and annual visits. Stata
10.1 software was used for statistical analyses.13
We then shared the individual
practice data with participating programs to further explore supports
and barriers to improvement. Interview questions included: “Does the
data accurately reflect your participation in the I3 POP Collaborative?”;
“What were the key facilitators and
challenges for your practice program
when implementing your I3 related practice goals?”; “What aspects

of the triple aim did your practice
find easiest to address?”; and “Which
were most difficult?” Responses to
each question were tabulated and
coded for common themes by one of
the authors using the method of constant comparison.14 Another author
reviewed coded responses for validity and consistency.

Results

A total of 24 family medicine, three
internal medicine, and two pediatric practices, representing 23 distinct
residency training programs, participated in I3 POP (Table 1). These
practices utilized six different electronic health records (EHRs) and the
majority (69%) came from community settings. Programs consisted of

Table 1: I3 POP Collaborative Characteristics
Demographic

n

Percent

Specialty
Family medicine
Internal medicine
Pediatrics

24
3
2

83
10
7

EHR
EPIC
Cerner
Centricity
Allscripts
AHLTA
Medinformatix

11
8
4
4
1
1

38
28
14
14
3
3

EHR in Transition*

6

21

Residency Setting
Community/Urban
University department
Rural track
Military

20
6
2
1

69
21
7
3

Registry use

19

86

Faculty involved in data management

6

26

NCQA PMCH recognition

16

70

Number of Active Patients, median (range)

6,393 (1,864-29,926)

Number of Annual Visits, median (range)

15,733 (2,406-80,699)

Payer Mix:

Medicare, median (range)
Medicaid
Uninsured
Commercial

Physicians: Faculty per practice, median (range)
Residents per practice

1,935 (0-2,773)
1,629 (30-5,186)
3,536 (514-27,113)
485 (52-12,257)

18
19
49
14

12 (2-42)
8 (0-18)

*New EHR in place or anticipated within 12 months
(N=29 practices [23 residency programs])
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352 faculty and 687 residents. Practice population size varied from
2,406 to 80,699 annual visits per
year (median: 15,733). Thirteen practices focused on patient experience,
14 on quality measures and 13 on
utilization measures (practices could
work on one or more threads). Six
practices (21%) were unable to successfully extract comparable core
measures from their nationally certified EHR over the 3-year time
frame. These practices were unable
to report any data, or, in a few cases,

were able to report at only one time
period. There was no pattern to the
individual data elements they were
unable to report. There was no relationship to EHR type and ability to
extract data.
There were no statistically significant triple aim improvements noted
across the collaborative as a whole
(Table 2). Nonsignificant improvements were noted in access, continuity rates, hospitalization rates,
emergency department visits, highend radiology referrals, tobacco

screening, mammography, colorectal cancer screening and pediatric
immunization. For the 23 practices
that did report data, all improved in
at least one measure. Seven (24%)
of the practices improved measures
in all three areas of the triple aim
(Table 3).

Bright Spots

Despite the absence of overall significant improvement, we found bright
spots (10% or greater improvement from baseline to year 3) for

Table 2: Collaborative Trend in Measure Changes: Baseline to Year 3
Median
Core Measures

Baseline

Y1

Improvement (+) or Decline (-)
Y2

Y3

Baseline–
Y1

Y1–Y2

Y2–Y3

Baseline-–
Y3

Patient experience (13 practices participating)
Days to 3rd available
appointment
Usual provider continuity

14

9

11

10

+

-

+

+

0.57

0.48

0.55

0.61

-

+

+

+

Cost/Utilization# (13 practices participating)
Admission rate

0.17

0.12

0.11

0.11

+

+

-

+

Readmission rate

0.12

0.09

0.13

0.14

+

-

-

-

ED visits

0.52

0.36

0.45

0.47

+

-

-

+

High-end radiology usage

0.05

0.04

0.05

0.04

+

-

+

+

Specialty referrals

0.24

0.26

0.27

0.25

-

-

+

-

DM nephropathy screen

0.61

0.61

0.60

0.72

-

-

+

+

DM HbA1c < 8

0.60

0.61

0.64

0.60

+

+

-

-

DM BP < 140/90

0.61

0.63

0.63

0.68

+

-

+

+

DM LDL < 100

0.46

0.37

0.45

0.39

-

+

-

-

DM on aspirin

0.51

0.48

0.47

0.44

-

-

-

-

HTN BP<140/90

0.60

0.58

0.57

0.60

-

-

+

-

+

-

-

Quality (14 practices participating)

Asthma composite

0.29

0.40

0.44

0.04

+

Obesity composite

0.23

0.32

0.05

0.00

+

-

-

-

ADHD > visits/yr

0.86

0.81

0.88

0.80

-

+

-

-

Tobacco screening

0.67

0.93

0.70

0.77

+

-

+

+

Mammogram

0.54

0.58

0.57

0.62

+

-

+

+

Colorectal cancer screening

0.29

0.34

0.44

0.47

+

+

+

+

Flu shot

0.70

0.65

0.69

0.65

-

+

-

-

Ped immunization

0.19

0.19

0.23

0.29

-

+

+

+

Sign test P value (all measures)

0.13

0.75

0.41

0.32

Sign test P value (adult measures only)

0.16

0.89

0.23

0.15

Prevention

182

MARCH 2018 • VOL. 50, NO. 3

FAMILY MEDICINE

ORIGINAL ARTICLES

all measures except hospital readmissions and specialty referrals. All
bright spots practices in care quality
measures participated in the collaborative’s quality thread. Two-thirds
of bright spots for cost and patient
experience measures participated in those threads (Table 3). Two

practices were noted as bright spots
for at least one measure in each element of the Triple Aim. Both programs had stable EHRs and registry
use and both reported faculty involvement with the data management. They also had engaged I3
champions who were able to create

and sustain a culture of improvement in their programs.
When examining the relationship between practice characteristics and improvement, practices that
had a higher number of annual patient visits were more likely to improve in triple aim measures above

Table 3: Change in Core Measures From Baseline to Year 3 by Practice (Numbers express change
relative to improvement; positive number=improvement and negative number=decline–even for measures
where less is better. Shaded cells indicate “bright spots” of more than 10% improvement)

0.18

0.03

-0.37

*

-0.04

*

Community
FM practice
03

3

Community
FM practice
04

-4

Community
FM practice
05

-6

Community
FM practice
06

2

0.00

-0.03

Community
FM practice
07

*

-0.13

-0.03

-0.49

0.16

0.01

0.47

-0.01

-0.02

0.02

0.00

-0.03

-0.07

0.03

0.00

0.07

*

0.11

0.17

*

-0.20

-0.02 0.22

0.38

0.23

*

Community
FM practice
08
Community
FM practice
09

Influenza
Vaccination

0.07

Colorectal Cancer
Screening

*

Mammogram

Tobacco Screening

-0.04

Community
FM practice
02

Thread Participant

Blood Pressure
Control

Quality of Care

Specialty
Referral Rate

Radiology
Referral Rate

ED Visits/100
Patients

Readmission Rate

Admission Rate

Thread Participant

-7

Usual Provider
Continuity

*

Cost (Utilization)

HbA1c Control

Community
FM practice
01

Days to 3rd
Next Available

Practice

Thread Participant

Patient
Experience

0

0.16

*

0.12

0.02

0.25

0.02

-0.02

*

*

Community
FM practice
10

-2

-0.04

*

0.06

0.01

0.29

0.03

-0.01

-0.01

0.05

0.02

Community
FM practice
11

7

-0.15

*

-0.01

-0.09

0.03

0.00

-0.02

0.05

0.01

-0.10

-0.16 0.08

-0.04

(continued on next page)
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Table 3, continued

-0.01

0.00

*

-0.11

0.06

*

-0.04

*

0.15

-0.06

0.02

0.26

Influenza
Vaccination

0.10

Colorectal Cancer
Screening

0.09

-0.07 -0.04

-0.32

-0.17

-0.11

Mammogram

0.04

*

Tobacco Screening

0.01

Blood Pressure
Control

0.06

HbA1c Control

0.04

Thread Participant

*

Quality of Care

Specialty
Referral Rate

ED Visits/100
Patients

Readmission Rate

Admission Rate

Thread Participant

Usual Provider
Continuity

*

Cost (Utilization)

Radiology
Referral Rate

Community
FM practice
12

Days to 3rd
Next Available

Practice

Thread Participant

Patient
Experience

Community
FM practice
13
Community
FM practice
14

*

Community
FM practice
15

-7

0

0.00

0.07

*

0.06

Community
FM practice
16

*

-3

-0.02

Community
FM practice
17

*

7

-0.01

Community
FM Practice
18

*

0.00

0.28

*

0.08

0.06

*

University FM
practice 01
*
University FM
practice 02
*

45

University FM
practice 03

1

-0.06

*

University FM
practice 04
*

*

University FM
practice 05

*

Military FM
program 01

*

Community
IM practice 01

Community
Peds practice
01

-0.07

0.01

-0.19

0.48

*
0

0.07

7

0.16

*

-0.37

0.00

-0.54

-0.71

-0.30

*

0.01

0.03

0.16

0.00

-0.05

*

0.50

*

Community
Peds practice
02
University
Peds practice
01

0.00

0.21

*

Community
IM practice 02
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0.33

*
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the collaborative median (OR 10.8,
95% CI: 0.68–172.2, P=0.03, Table
4). There were nonstatistically significant trends for having PCMH
recognition with improvement (OR
5.50, P=0.08).
When examining survey responses, a total of 18 programs provided
feedback on the I3 collaborative. Key
facilitators for the programs included
having engaged departmental leadership support, aligning I3 work with
ongoing system goals, and having a
multidisciplinary team approach to
getting the work done. Challenges
included disruptions with a nationally-certified EHR conversion, data
collection that required off site collection, multiple competing demands
of teaching practices, and disseminating information to those not directly involved in I3. When asked
what aspects of the triple aim the

practice found easiest to address, responses were mixed and seemed to
correlate with ease of data access.
Matching outcomes with interventions was difficult, as practices may
have been working in one area of the
triple aim, but the outcome measure
failed to capture the work that they
were doing (eg, collecting outcomes of
patient continuity and time to third
available visit, but working on a different aspect of patient experience).
When asked what aspects were most
beneficial to their practice, several
programs noted learning from each
other, increasing resident awareness
of and enthusiasm for population
health, and having time set aside
for face-to-face meetings to grapple
with these issues.

Table 4: Relationship Between Practice
Characteristics and Improvement Score*
> Median Improvement Score
Practice Characteristics

Odds Ratio

P Value (χ2)

10.80

0.03

Faculty involved in data management

5.63

0.13

NCQA PCMH recognition

5.50

0.08

Registry use

3.43

0.34

> Median number of patients <18

2.67

0.34

> Median collaborative engagement
score+

2.33

0.51

%Uninsured > median

2.25

0.38

EHR in transition^

1.78

0.57

Number active patients> median

1.33

0.76

Number of physicians > median

1.07

0.93

> Median number of patients 18-64

1.00

1.00

> Median number of patients >64

1.00

1.00

% Commercially insured > median

1.00

1.00

% Medicaid > median

1.00

1.00

% Medicare > median

0.44

0.38

University department

0.42

0.37

Number of annual visits > median

*Total number of improvements over baseline for all measures reported (Median: 6, range 0-21).
+Collaborative engagement score defined as reporting data, attendance at semiannual learning
sessions, and participation in monthly thread webinars.
^New EHR in place or expected within 12 months.
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Discussion

In our study of residency teaching
practices attempting to work on triple aim goals, 24% made improvements in all three aims. All practices
that were able to pull and report
data improved on at least one measure. However, there were no statistically significant improvements in
the collaborative as a whole. This is
likely due to an array of factors, including wide variation in triple aim
baseline measures across practices.
The specific approaches to improving care may be more local than
hypothesized, as some sites were
able to make significant improvement. Additionally, allowing participants to select the measures they
wanted to improve, while enhancing their engagement, may have
missed an important assessment of
their capacity to engage in practice
improvement activities. The triple
aim, often thought of as an iron triangle,15 where cost, experience, and
quality goals are in constant competition with each other, is also difficult; working on more than one of
these areas at a time may mean that
individual measures are tougher to
move within a short time period.
Many practices experienced substantial difficulty obtaining data,
even those that were part of large
health systems. Barriers included
limited capabilities of the nationally certified EHR to pull needed measures; policy limits internal to the
health system or length of reporting
queue; and insufficient training or
skill of staff to obtain needed EHR
data. Barriers to improvement will
continue if these supports are not
addressed.
The structure of the I3 POP Collaborative, which varied in design
from its earlier two counterpart programs, may have also contributed
to inability to demonstrate significance of outcomes overall. Managing
three different thematic areas simultaneously contributed to insufficient
focus on targeted aims for improvement. Allowing practices to have
freedom choosing measures without
limits and not providing incentives
VOL. 50, NO. 3 • MARCH 2018
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or tangible support for the work involved, beyond educational sessions,
may have contributed to the collaborative taking on a more diffused or
lesser priority within the teaching
practices. Finally, the variables measured were compared using traditional statistical methods that may
not account for clinical significance
or ability to surpass a clinically significant threshold. Furthermore, the
rate for several measures already exceeded national benchmarks16,17 at
baseline. However, this experience
provides insight into the challenges
and strains that primary care microsystems are experiencing within
health systems.
When reflecting on the facilitators
of improvement, having departmental leadership support, aligning I3
work with local health system goals,
and having a multidisciplinary team
approach to getting the work done
were described as key facilitators.
Having a vision and commitment for
systemic change is important for success.18 Future work needs to focus on
cultivating leadership and systems
supports in large-scale improvement.
Limited literature describes specific curricular activities or experiences
that incorporate QI principles and
methodologies into graduate medical
education.19-31 Several of these studies have shown an improvement in
patient care as measured by specific
quality indicators. The I3 POP takes
a broader approach and incorporates
the triple aim for both learners and
faculty development.
There are several limitations to
the I3 POP evaluation. I3 POP is a
decentralized, regional collaborative,
with most data obtained through
EHR. Although these results are
subject to the limitations of data
pulls, these are the same data that
our health care systems are evaluated upon, making it paramount that
data are as accurate as possible. Additionally, many of these residency
programs are working on QI initiatives in chronic disease, prevention
and utilization independent of this
collaborative. It is not possible to
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tease out the effects of the I3 collaborative from those of other practice- and system-based improvement
efforts.
While the collaborative did not
demonstrate effectiveness on measures of overall quality of care, several individual sites and residency
programs did achieve improvement
and related the positive impact of
working in a collaborative on their
ability to improve care. Future design of I3 Collaborative activities will
take into account the design lessons
learned from I3 POP to enhance outcomes, including greater degree of
focus, increased structure, more attention to leadership buy-in and support, and assurance of data collection
capabilities.
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