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Abstract

Objective: To assess for differences in patient care outcomes in the primary care setting for patients
assigned to an independent practice panel (IPP) or a shared practice panel (SPP).
Patients and Methods: We retrospectively reviewed the electronic health records of patients of 2 Mayo
Clinic family medicine primary care clinics from January 1, 2019 to December 31, 2019. Patients were
assigned to either an IPP (physician or advanced practice provider [APP]) or an SPP (physician and �1
APP). We assessed 6 measures of quality care and compared them between IPP and SPP groups: diabetes
optimal care, hypertension control, depression remission at 6 months, breast cancer screening, cervical
cancer screening, and colon cancer screening.
Results: The study included 114,438 patients assigned to 140 family medicine panels during the study
period: 87 IPPs and 53 SPPs. The IPP clinicians showed improved quality metrics compared with the SPP
clinicians for the percentage of assigned patients achieving depression remission (16.6% vs 11.1%;
P<.01). The SPP clinicians showed improved quality metrics compared with that of the IPP clinicians for
the percentage of patients with cervical cancer screening (79.1% vs 74.2%; P<.01). The mean percentage
of the panels achieving optimal diabetes control, hypertension control, colon cancer screening, and breast
cancer screening were not significantly different between IPP and SPP panels.
Conclusion: This study shows a considerable improvement in depression remission among IPP panels
and in cervical cancer screening rates among SPP panels. This information may help to inform primary
care team configuration.
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P rimary care delivery is rapidly evolving
as a result of many factors. Currently,
the demand for primary care physicians

is outpacing supply, and this is not expected
to improve. Whereas the Centers for Medicare
and Medicaid Services project an increase in
Medicare beneficiaries from 54 million in
2016 to more than 80 million by 2030,1 fewer
physicians are going into primary care. The
Association of American Medical Colleges pro-
jects a shortage of 42,600 to 121,300 physi-
cians by 2030.2 A family medicine provider
is responsible for managing preventive care,
chronic diseases, and acute care services for
patients assigned to them, but even with cur-
rent patient loads, meeting all the recommen-
ded care guidelines for an average patient
panel size of 2,500 would require an w21
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hours per day.3 The COVID-19 pandemic
has further strained health care profes-
sionalsda recent study showed that 1 in 3
physicians intend to reduce their work hours
and 1 in 5 physicians intend to leave practice
altogether.4 All these factors occurring simul-
taneously are devastating to our health care
system and are forcing organizations to
explore ways to deliver primary care
differently.

Health care organizations, policymakers,
and researchers have suggested the use of a
shared team model to help manage patient
panels in primary care.5 These teams often
comprise a physician and an advanced practice
provider (APP).6-8 Overall, 70% of nurse prac-
titioners (NPs) work in primary care.7 APPs
are graduating at increasing rates, with all
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states expecting no shortage of NPs by 2025.9

These factors make APPs a viable solution to
the projected clinician shortage. However,
new approaches to health care management
and delivery must also ensure that the quality
of patient care is not negatively affected.

To date, limited studies have compared
the quality of patient care delivered by individ-
ual providers with that of shared panels. In a
study comparing ambulatory quality with
care team types, Kurtzman and Barnow6

showed that patients assigned to shared teams
did not always receive better care. Shared
teams were less likely to receive recommended
quality care such as statins for diabetes, statins
for hyperlipidemia, depression treatment for
adults, and blood pressure screening during
general medical examinations.6 In other
studies, however, shared teams have reported
improved outcomes for patients with diabetes
when compared with independent pro-
viders,10 improved geriatric health outcomes
in a community-based setting with NP coman-
agement,11 and improved patient outcomes
for diabetes and hypertension when compared
with an independent provider group.8 The
care team’s quality and composition have pre-
viously been studied at our institution. Several
studies of team composition showed the
following: (1) the role and collaboration of
care between clinicians was more important
than team composition for diabetic quality
outcomes12; (2) care team type was not associ-
ated with emergency department visits, hospi-
tal utilization, or readmission rates13; and (3)
regarding physician burnout, lower emotional
exhaustion was markedly associated with in-
clusion on a care team.14 Additional care
team members, such as registered nurses and
pharmacists were also shown to positively
affect quality metrics.15,16

The aim of this study was to compare the
quality of care provided by shared practice
panels (SPPs) with that provided by indepen-
dent practice panels (IPPs) by evaluating 3
preventive medicine quality metrics and 3
chronic disease quality metrics as defined by
Minnesota Community Measurement
(MNCM).17 We hypothesized that there
would be no difference in patient care out-
comes in the primary care setting for patients
assigned to an IPP (physician or APP led) or
an SPP (physician and �1 APP).
Mayo Clin Proc Inn Qual Out n August 2023;7(4):256-261 n https:/
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METHODS

Study Setting and Sample
This study encompassed 2 primary care clinics
in the Mayo Clinic health system: The depart-
ment of family medicine located in Southwest
Minnesota and in Southwest Wisconsin. This
study was approved by the Mayo Clinic insti-
tutional review board.

We conducted a retrospective study using
electronic health records during the year 2019.
Primary care clinicians were defined as physi-
cians, NPs, and physician assistants (PAs)
working in the department of family medicine.
For the purpose of this study, an SPP was
defined as a physician and �1 APP (NP or
PA) working together to care for a single panel
of patients, and an IPP was defined as an indi-
vidual clinician (physician, NP, or PA)
providing care for their own assigned patients.
Patients were excluded from the study if they
opted out of research; clinicians were excluded
if they did not have assigned patients.
Variables Collected
We collected data on characteristics of the care
teams, such as the clinician team makeup (IPP
vs SPP), total number of clinicians, total num-
ber of patients assigned to each team, and total
number of assigned patients meeting the
criteria for empanelment on the MNCM list.
The clinician characteristics required included
type of clinical practice (IPP or SPP), raw pa-
tient panel size, and risk-adjusted patient
panel size. Patient outcome variables required
included 3 preventive health metrics and 3
chronic disease metrics, as described further.
Outcome Variables
To assess clinical outcomes for quality of care,
we selected 3 preventive health metrics and 3
chronic disease metrics as reported by MNCM
as markers of performance regarding quality.
MNCM works with health care organizations,
insurance companies, and state agencies to
design quality measures so that statewide
data can be collected and compared to
improve care in the future. The quality metrics
data were reviewed for each patient assigned
to a primary care clinician or team to deter-
mine the percentage of patients at goal for
each measure by the end of 2019.
/doi.org/10.1016/j.mayocpiqo.2023.05.005 257
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Preventive Health Metrics. Patient-specific
preventive health data included screening for
breast cancer, cervical cancer, and colon can-
cer. The outcome goal for breast cancer
screening was the completion of mammog-
raphy for assigned women aged 50-74 years
within the previous 24 months. The outcome
goal for cervical cancer was the completion of
cervical cancer screening for assigned women
aged 21-64 years.17 Criteria for cervical can-
cer screening were met with cervical cytology
every 3 years for women aged 21-64 years or
cervical cytology with human papillomavirus
every 5 years for women aged 30-64 years.

For colon cancer screening, the outcome
goal was the completion of colon cancer
screening for assigned patients aged 50-75
years at time-specific intervals based on the
type of screening completed: colonoscopy
completed within the past 10 years; flexible
sigmoidoscopy completed within the past 5
years; computed tomography colonography
completed within the past 5 years; fecal immu-
nochemical test-DNA stool test (Cologuard;
Exact Sciences) completed within the past 3
years; or annual stool blood test.

Chronic Disease Metrics. Chronic disease in-
formation for assigned patients was collected
to assess the quality of optimal chronic disease
management by tracking outcome metrics for
diabetes, hypertension, and depression:
optimal diabetes care, hypertension control,
and depression remission at 6 months.

For patients aged 18-75 years with type 1
or type 2 diabetes, 5 quality metrics for
optimal care were assessed: blood pressure
(BP) less than 140/90 mm Hg, current statin
use, tobacco free, current aspirin use, and he-
moglobin A1c less than 8.0%. The diabetes
quality measure goal was reached when a pa-
tient met all 5-quality metrics.

Hypertension control was measured in
assigned patients aged 18-85 years with a diag-
nosis of hypertension. Different BP goals were
noted depending on age and diabetes diag-
nosis: (1) aged 18-59 years: BP less than
140/90 mm Hg; (2) aged 60-85 years with dia-
betes: BP less than 140/90 mm Hg; and (3)
aged 60-85 years without diabetes: BP less
than 150/90 mm Hg.

Depression remission outcomes were
measured in assigned patients aged 12 years
Mayo Clin Proc Inn Qual Out n August 2023
or older by obtaining a patient health
questionnaire-9 (PHQ-9 or PHQ-9M [Modi-
fied]) score. Remission was assessed as a score
of less than 5 at 6 months (within �60 days)
after an initial PHQ-9 or PHQ-9M score of
greater than 9.18 The goal for this outcome
was considered met when the assigned patient
met the PHQ-9 score criterion for remission.

Statistical Analyses
In evaluation of quality metrics, to account for
clinicians with smaller panels of patients with
specific conditions (which implies potential
variability in percentages), we used summary
statistics for the range of patients with each
condition. Clinicians in the 5th percentile or
lower for the number of applicable patients
were excluded for that specific quality metric.
The cutoffs were as follows: 7 patients for dia-
betes, 19 patients for hypertension, 5 patients
for depression care, 15 patients for breast can-
cer screening, 9 patients for cervical cancer
screening, and 30 patients for colon cancer
screening. The risk-adjusted panel size was
calculated as follows: (raw patient panel
size � patient complexity score)/clinician
full-time equivalents. The patient complexity
score is calculated as an individual patient’s
Hierarchical Condition Categories (HCC)
score divided by the institutional average
HCC score for all patients.

MedCalc statistical software version 20.2
(MedCalc Software Ltd; https://www.medcal-
c.org; 2021) was used for statistical analysis.
For comparison between the SPP and IPP
groups, the c2 test was used for categorical
variables, and the t test was used for contin-
uous variables. P<.05 was considered statisti-
cally significant.

RESULTS
A total of 114,438 patients were assigned to
primary care clinicians in the study group in
2019. Data were collected for 140 family med-
icine panels during the study period. Of these,
87 (62.1%) were IPPs and 53 (37.9%) were
SPPs, which included 62,354 patients and
52,084 patients, respectively. The risk-
adjusted patient panel size was similar be-
tween the IPP and SPP clinicians (Table).

For the quality outcomes, the IPP clini-
cians reported a significantly higher mean per-
centage of patients achieving depression
;7(4):256-261 n https://doi.org/10.1016/j.mayocpiqo.2023.05.005
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TABLE. Comparison of Clinical Outcomes by Number of Care Teams Using IPPs vs SPPsa,b,c

Variable IPPs (n¼87) SPPs (n¼53) P value

Panel size
Total patients 62,354 52,084 e

Risk-adjusted panel size 1,771 2,019 .29

Diabetes (n¼59)c (n¼44)c e

Patients per panel 63.4 (35.2) 87.8 (39.8) <.01
Diabetes at goal, % of assigned patients 50.6 (11.7) 49.1 (7.6) .48

Hypertension (n¼61)c (n¼50)c e

Patients per panel 50.5 (24.0) 57.3 (23.5) .14
Hypertension at goal, % of assigned patients 75.0 (11.3) 75.1 (10.4) .99

Depression (n¼59)c (n¼45)c e

Patients per panel 37.0 (22.3) 45.3 (22.9) .07
Depression at goal, % of assigned patients 16.6 (8.2) 11.1 (5.0) <.01

Breast cancer screening (n¼60)c e e

Patients per panel 39.6 (16.1) 42.2 (17.4) .42
Screening at goal, % of assigned patients 83.0 (11.2) 85.7 (8.5) .16

Cervical cancer screening (n¼62)c (n¼47)c e

Patients per panel 232.1 (156.0) 253.1 (213.9) .55
Screening at goal, % of assigned patients 74.2 (10.8) 79.1 (6.2) <.01

Colon cancer screening (n¼60)c e e

Patients per panel 71.4 (27.2) 83.8 (32.1) .03
Screening at goal, % of assigned patients 80.0 (8.6) 80.5 (5.3) .73

aAbbreviations: IPP, independent practice panel; SPP, shared practice panel.
bValues are number of patients or mean � SD.
cExcludes clinicians who have panel sizes in the 5th percentile or lower for patients with condition.
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remission than the SPP group (16.6% vs
11.1%; P<.01) (Table). The SPP clinicians re-
ported a significantly higher mean percentage
of patients meeting the cervical cancer
screening goal compared with the IPP clini-
cians (79.1% vs 74.2%; P<.01). The quality
outcomes for hypertension, diabetes, breast
cancer screening, and colon cancer screening
were similar between the IPP and SPP clini-
cians (all P>.05).

DISCUSSION
The issue of how best to use APPs in the loom-
ing physician shortage is much debated. A
common concept is for these clinicians to
participate in a shared care team model.
Many studies have compared APP with that
of physician quality outcomes, with varied
results.6,15,19,20 The consistency of outcome
measures used for diabetes has also varied
widely, with studies measuring statin use,
Mayo Clin Proc Inn Qual Out n August 2023;7(4):256-261 n https:/
www.mcpiqojournal.org
hypertension, or hemoglobin A1c.6,21-23 Our
study evaluated the care received by primary
care patients in the Midwest using a shared
team model versus an independent clinician
model by using 6 important measures. On
direct comparison between the 2 practice
styles, 1 of the 6 measures of quality (depres-
sion remission) showed statistically significant
improvement for the IPP model of care, and 1
measure (cervical cancer screening) showed
statistically significant improvement for the
SPP model. There were no statistically signifi-
cant differences between SPP and IPP care
team models for hypertension control, dia-
betes control, breast cancer screening, or colon
cancer screening.

Our results are similar to those of other
studies that showed variability in patient clinical
outcomes, with findings favoring SPP models.7

Our findings were also similar to those of studies
showing lower odds of receiving recommended
/doi.org/10.1016/j.mayocpiqo.2023.05.005 259
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depression treatment among SPP teams
compared with those of physician IPPs.6 Our
study differed from one that evaluated NP
comanagement, in which the quality scores for
depression were lower for patients in IPPs.11 It
is noteworthy that working as a team allows for
larger patient panel sizes.24

Recently, health care focus has been on the
quadruple aim: reducing costs and improving
population health, patient experience, and
team well-being.25 Because these aims can
occur separately from patient clinical out-
comes, our observations should be aligned
with those of other previously published
studies on clinician team design to compre-
hensively determine the effects of care team
composition. Two specific articles from our
same primary care network can clearly illumi-
nate this discussion.14,26 In the study by Bruhl
et al,14 the composition of the care teams was
shown to either positively or negatively affect
provider burnout, but IPPs and SPPs were
not particularly compared with each other.
Angstman et al26 observed decreased diabetic
quality results with larger panel sizes. This
finding aligns with our finding that diabetes
outcomes have improved outcomes with SPP
as a preferred care team composition.

We are unaware of other studies of health
care teams that consider all 6 specific out-
comes included in this study. Results from
this study may help to inform primary care
team configuration. We have shown that
different team configurations within health
care systems may provide effective primary
care because either practice style has advan-
tages. Future research considerations in care
team establishment include effects on effi-
ciency, patient satisfaction, time spent per-
forming nonclinical tasks, team member
roles, care plan compliance, patient
complexity, clinician composition, and access
to resources in rural versus urban settings.

This study has both strengths and limita-
tions. A strength of this study is the comparison
of different primary care models within a health
system with similar resources and referral ca-
pacity. Because both models were effective at
most metrics, previous studies that have
focused on 1 or 2 clinical outcomes may not
provide a full picture of the complexity of pri-
mary care or the effect of local practice initia-
tives. Limitations of this study include the
Mayo Clin Proc Inn Qual Out n August 2023
small number of SPP groups and the inclusion
of only 1 department, which may limit the
generalizability of the study. Another limitation
is the variability in the APP: physician ratios for
the SPP group. Although not measured in this
study owing to sample size, this may be an
important factor in determining optimal clinical
organization. Moreover, this study did not ac-
count for social determinants of health and their
effects on quality outcomes, nor did it account
for clinician time in clinical practice.
CONCLUSION
The future of the health care industry is heavi-
ly dependent on patient access to clinicians.
With a projected physician shortage, APPs
will fast become an indispensable team of
members in primary care. Identifying the
optimal care team makeup will be key to
ensuring effective and efficient health care
management and delivery to improve the
quality of care. Our data show comparable
quality care provided by independent versus
shared care teams for most of the metrics
measured. Previous studies based on 1 or 2
clinical outcomes may have an outcome bias,
and further studies are indicated. More
research is also needed to help define the
optimal makeup of care teams. Leveraging
the expertise of APPs to help build collabora-
tive care teams may help overcome current
and future barriers to clinician access.
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