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Abstract

Objectives: To document the temporal trends in alternative primary care models in which physicians, nurse practitioners
(NPs), or physician assistants (PAs) engaged in care provision to the elderly, and examine the role of these models in
serving elders with multiple chronic conditions and those residing in rural and health professional shortage areas (HPSAs).
Design: Serial cross-sectional analysis of Medicare claims data for years 2008, 201 I, and 2014. Setting: Primary care
outpatient setting. Participants: Medicare fee-for-service beneficiaries who had at least | primary care office visit in each
study year. The sample size is 2471 498. Measurements: Physician model—Medicare beneficiary’s primary care office
visits in a year were conducted exclusively by physicians; shared care model—conducted by a group of professionals that
included physicians and either NPs or PAs or both; NP/PA model: conducted either by NPs or PAs or both. Results:
There was a decrease in the physician model (85.5% to 70.9%) and an increase in the shared care model (11.9% to 23.3%)
and NP/PA model (2.7% to 5.9%) from 2008 to 2014. Compared with the physician model, the adjusted odds ratio (AOR)
of receiving NP/PA care was 3.97 (95% Cl 3.80-4.14) in rural and 1.26 (95% CI 1.23-1.29) in HPSAs; and the AOR of
receiving shared care was 1.66 (95% CI 1.61-1.72) and 1.14 (95% CI 1.13-1.15), respectively. Beneficiaries with 3 or more
chronic conditions were most likely to received shared care (AOR = 1.67, 95% CI 1.65-1.70). Conclusion: The increase
in shared care practice signifies a shift toward bolstering capacity of the primary care delivery system to serve elderly
populations with growing chronic disease burden and to improve access to care in rural and HPSAs.
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Primary care serves as the cornerstone of a high-performing
and sustainable health care delivery system.' Several concur-
rent trends have challenged the capacity of the US primary
care system; these include shortages of primary care physi-
cians, an aging population, and the growing complexity of
chronic disease conditions with compounding psychosocial
and health behavior problems.” In 2012, 1 in 4, or 60 million
US adults had multiple (>2) chronic conditions.” Resources
required to care for this medically complex population are
great: the 68% of the Medicare beneficiaries with multiple
chronic conditions consumed 93% of Medicare spending in
2010.? The need for care management of multiple chronic con-
ditions, provision of both health prevention and treatment, and
interventions for psychosocial and health behavior problems
has challenged the traditional physician delivery model and
has led to calls for greater multidisciplinary collaboration.*

A collaborative model with shared care of patient panels
among primary care professionals, including physicians
and nurse practitioners (NPs) or physician assistants (PAs),
has been increasingly recognized as a potentially efficient
care delivery model that maximizes the roles of primary
care clinicians in response to the growing complexity of pri-
mary care delivery.”

Innovations in the primary care workforce are critical

components of primary care reform;”'" which hinges on
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effective collaboration.'’ Evidence indicates that most NPs
and PAs prefer collaborating with physicians.'? In light of
increasing demand for primary care, current and projected
shortages in primary care physicians, and growth in NPs
and PAs," it is critical to understand the temporal trends in
how primary care physicians, NPs, and PAs are engaged in
their practice. Such knowledge is central to the develop-
ment of strategies to enhance multidisciplinary collabora-
tion and improve the capacity and efficiency of primary
care delivery. Yet, very little is known in this regard. This
study fills this gap in our knowledge by addressing 2 objec-
tives: (1) document the temporal trends in alternative pri-
mary care delivery models among physicians, NPs, and PAs
from 2008 to 2014 and (2) examine the role of these models
in care provision to beneficiaries with multiple chronic con-
ditions and those in health professional shortage arcas
(HPSAs) and rural areas, 2 pressing critical issues under
primary care reform.

Methods
Source of Data and Study Cohort

We used Medicare claims data for a 5% national random
sample of Medicare beneficiaries from years 2008, 2011,
and 2014, including Medicare Beneficiary Summary file,
Medicare Carrier file, Outpatient Standard Analytic file
(OUTSAF), and Medicare Provider Analysis and Review
file (MedPAR). The initial sample consisted of Medicare
fee-for-service beneficiaries who had Part A and B coverage
and resided in the 50 US states and District of Columbia;
beneficiaries who were originally entitled to Medicare due
to disability or end-stage renal disease and those with any
nursing home stay were excluded. The final sample is lim-
ited to those beneficiaries who had at least one outpatient
primary care office visit in each study year. We included all
visits that each beneficiary had in each study year. The sam-
ple size is 775556 for 2008, 854418 for 2011, and 841 524
for year 2014. The study was approved by the institutional
review board.

Identification of Primary Care Office Visits

Primary care visits were identified using the Medicare
Claims Criteria for Selection of Primary Care Visits devel-
oped by the Health Resources and Services Administration,
which include services rendered by offices, hospital outpa-
tient clinics, rural health clinics, and federally qualified
health centers.'* Primary care professionals included physi-
cians as well as NPs and PAs. Physician specialties include
general practice, family practice, internal medicine, and
geriatrics, which were identified in Part B Medicare claims.
Nurse practitioner specialties include general, adult, family,
gerontology, and women’s health and physician assistant

specialties include medical; which were identified through
linking Medicare data with the National Provider Identifier
registry."’

Classification of Primary Care Models

We classified 3 primary care models: (1) physician model—
if a Medicare beneficiary’s primary care office visits in a
year were conducted exclusively by physicians; (2) shared
care model—if a Medicare beneficiary’s primary care office
visits in a year were provided by a group of professionals
that included physicians and either NPs or PAs or both; and
(3) NP/PA model—if a Medicare beneficiary’s primary care
office visits in a year were conducted either by NPs or PAs
or both, and not by physicians. We use the term of shared
care in its extended definition that encompasses broad mul-
tidisciplinary care provision,™ including care provided by a
team or by a group.

Measures

Patient age, sex, race or ethnicity, and Medicaid eligibility
were obtained from the Medicare Beneficiary Summary
file. We defined and classified 15 chronic conditions accord-
ing to the classification scheme developed by the Department
of Health and Human Services.'® Chronic conditions and
the number of hospitalizations were generated from the
claims in the year prior to each study year. Geographic loca-
tion, including urban/rural, primary care HPSA designation,
and region, was determined based on residential zip code.
Urban/rural location was categorized into metropolitan (if
in a metropolitan county), nonmetropolitan urban (if in a
county with an urban population of 2500 or more), or rural
(if in a county that was completely rural or had less than
2500 urban populations) based on rural-urban continuum
codes.'” The primary care HPSA designation was deter-
mined using data from the Health Resources and Services
Administration."®

Statistical Analyses

We evaluated beneficiary characteristics, including demo-
graphics, clinical conditions, and geographic location, for
years 2008, 2011, and 2014. To examine whether a primary
care model was more likely to be delivered to beneficiaries
with multiple chronic conditions and those who resided in
rural and HPSAs, we performed multinomial logistic
regression, adjusting for beneficiary characteristics, using
2014 data. To assess which patient characteristics were
associated with the largest increase in shared care, we built
a multinomial logistic regression model to test the interac-
tion between year and the characteristics using all 3 years of
data. Since all interactions were statistically significant,
stratified models were conducted for each level of the
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characteristics to estimate the adjusted odds ratio (AOR) of
increasing use of the shared care model compared with the
physician model. We used Bonferroni correction to adjust
for multiple comparisons in the stratified models.

We conducted sensitivity analyses to examine whether
the number of primary care office visits per beneficiary in a
year affected the designation of primary care model and ben-
eficiary characteristics. First, we assessed the proportion of
beneficiaries assigned to each primary care model stratified
by number of primary care office visits, ranging from 1 to
20, for each year. The results showed that the proportion of
shared care increased and the proportion of physician care
decreased in samples with a higher number of primary care
office visits (Supplementary Table S1). Second, we ran the
analyses using different cutoff values for the sample inclu-
sion criteria: >1 visit or >2 visits. Using the criterion of at
least 1 visit underestimated the proportion of shared care;
however, using the criterion of at least 2 visits excluded
patients with only a single visit (less morbid patients), which
biased the results as the NP/PA model tended to serve a
larger proportion of patients with 1 visit. Despite these dif-
ferences, the sensitivity analysis indicated that the overall
temporal trends in care models are consistent using either
criterion. Therefore, we chose to use the more complete
sample with at least one primary care office visit.
Furthermore, we validated our multinomial logistic regres-
sion models by comparing models with and without adjust-
ment for number of primary care office visits, while adjusting
for the same set of variables for beneficiary characteristics;
and we found consistent results. All statistical tests were
2-sided with significance level set at .05. Analyses were per-
formed using SAS version 9.3 (SAS Inc, Cary, NC).

Results

Beneficiary Characteristics

Supplementary Table S2 shows the characteristics of bene-
ficiaries by primary care model for years 2008, 2011, and
2014. The age distribution was similar between the shared
care model and the physician model over time. The shared
care model served a lower proportion of racial/ethnic
minorities and Medicaid eligible beneficiaries than the phy-
sician model and the NP/PA model.

The average number of chronic conditions among bene-
ficiaries was highest in the shared care model, and it
increased in all care models from 2008 to 2014. In 2014, the
average number of chronic conditions was 2.5 in the shared
care model, 2.1 in the physician model, and 1.8 in the NP/
PA model. Further, the shared care model had a higher pro-
portion of beneficiaries with 3 or more chronic conditions
than the physician model or the NP/PA model in all study
years, which was 47% in 2014. Examination of each of 15
chronic conditions separately by type of care model showed
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Figure 1. Trends in the proportion of primary care model,
Medicare beneficiaries, years 2008, 201 I, and 2014.

Data presented were based on Medicare claims data for a 5% national
random sample of Medicare beneficiaries who had at least | outpatient
primary care office visit: for year 2008, for year 201 1, and for year
2014. The figure shows the proportion of beneficiaries assigned to each
primary care model.

NP, nurse practitioner; PA, physician assistant.

that the shared care model tended to have a higher preva-
lence of each chronic condition compared with the physi-
cian model and the NP/PA model (Supplementary Table
S3). Similarly, the number of hospitalizations was highest
in the shared care model followed by the physician model
and the NP/PA model.

Rural beneficiaries accounted for a small proportion of
the total beneficiaries in each care model. The proportion
ranged from 4.1% in 2008 to 3.1% in 2014 in the shared
care model, 2.2% to 1.9% in the physician model, and 7.6%
to 6.5% in the NP/PA model. The proportion of beneficia-
ries in primary care HPSAs in the shared care model ranged
from 50% in 2008 to 61.4% in 2014, compared with 45.1%
to 56.8% in the physician model, and 53.8% to 66.7% in the
NP/PA model. A large proportion of beneficiaries were in
the South across care models.

Trends in the Proportion of Primary Care Models

Figure 1 shows the trends in the prevalence of primary care
models. The shared care model increased from 11.9% in
2008 to 23.3% in 2014, and the physician model decreased
from 85.5% to 70.9% during the same period. The NP/PA
model accounted for a very small proportion and increased
from 2.7% to 5.9%. We further examined 3 types of shared
care: MD-NP, MD-PA, and MD-NP-PA. We found that
MD-NP increased from 6.2% in 2008 to 11.5% in 2014;
MD-PA increased from 4.9% to 9.0%; and MD-NP-PA
increased from 0.8% to 2.8%.

We next examined which patient characteristics were
associated with the largest increase in shared care (Table 1).
We present the growth by characteristics in two ways. The
first is the absolute increase in the percentage
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Table I. Proportion of Medicare Beneficiaries Served by Shared Care Model by Beneficiary Characteristics, Years 2008, 201 I, and

2014.
Year Difference Between 2008 and 2014
95% Cl
Absolute

Characteristics 2008 (%) 2011 (%) 2014 (%) Increase in % AOR Lower Limit Upper Limit
Overall 11.86 16.66 23.29 11.43 2.32 2.30 2.34
Age group, years

66-70 11.56 16.27 22.57 11.01 2.37 2.30 243

71-75 12.00 16.77 23.57 11.57 2.35 229 241

76-80 12.22 17.30 24.22 12.00 2.33 2.26 2.40

81-85 11.98 16.99 23.98 12.00 2.34 2.27 242

>85 11.36 15.79 21.79 10.43 2.19 2.11 2.27
Sex

Male 11.29 15.83 22.26 10.97 2.30 2.25 2.35

Female 12.24 17.15 23.93 11.69 2.34 2.30 2.38
Race

White 12.32 17.37 24.24 11.92 2.33 2.30 2.36

Black 8.17 11.77 16.82 8.65 229 2.15 2.44

Hispanic 7.57 9.89 14.76 7.57 2.14 1.84 2.48

Other 7.49 9.24 14.11 6.62 2.00 1.83 2.18
Medicaid eligibility

Yes 11.12 14.44 19.74 8.62 2.06 1.97 2.16

No 11.94 16.89 23.60 11.66 2.34 2.31 2.38
No. of chronic conditions

0 9.88 12.63 17.61 7.73 2.12 2.06 2.19

| 11.50 15.63 21.68 10.18 2.25 2.19 2.32

2 11.78 16.26 22.81 11.03 2.33 2.26 2.39

3+ 13.78 19.40 27.09 13.31 247 241 2.52
No. of prior hospitalizations

0 11.25 1591 22.43 11.18 2.31 2.28 2.34

| 14.48 20.12 28.11 13.63 2.40 2.31 2.48

2 15.69 21.98 29.76 14.07 2.36 2.20 2.54

3+ 17.15 22.58 31.26 14.11 2.33 2.10 2.58
Urban/rural

Metro 10.73 15.45 22.07 11.34 2.39 2.35 242

Urban 15.48 20.93 27.67 12.19 2.20 2.14 227

Rural 19.12 23.08 29.92 10.80 1.96 1.82 2.11
Primary care HPSA

Yes 12.91 17.71 24.46 11.55 2.28 2.24 2.32

No 10.97 15.57 21.63 10.66 2.39 2.34 2.44
Region

Northeast 11.46 15.31 20.71 9.25 2.11 2.05 2.19

Midwest 12.48 18.23 25.21 12.73 2.35 229 241

South 11.29 16.75 24.37 13.08 2.60 2.55 2.66

West 12.19 15.61 2091 8.00 1.91 1.85 1.97

Abbreviations: AOR, adjusted odds ratio; Cl, confidence interval; HPSA, health professional shortage area.

of beneficiaries receiving shared care. The second is the
relative increase compared with the physician model from
the stratified adjusted models. The shared care model
increased in all demographics categories, clinical condi-
tions, and geographic locations. There was higher initial use

and higher increased use of the shared care model in Whites
compared with Blacks and Hispanics. Higher initial use and
higher increased use was also found in sicker beneficiaries
shown in 2 aspects: beneficiaries with 3 or more chronic
conditions and those with previous hospitalizations.
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Table 2. Result of Multinomial Logistic Regression of Medicare Beneficiaries’ Characteristics on Primary Care Model, Year 2014.7

NP/PA Model Shared Care Model
95% ClI 95% ClI

Characteristics Odds Ratio Lower Limit Upper Limit Odds Ratio Lower Limit Upper Limit
Age group, years

71-75 vs 66-70 0.87 0.85 0.90 0.99 0.98 1.01

76-80 vs 66-70 0.78 0.76 0.80 0.97 0.96 0.99

81-85 vs 66-70 0.71 0.69 0.73 0.93 0.92 0.95

>85 vs 66-70 0.63 0.61 0.65 0.82 0.80 0.83
Sex

Male vs female 0.91 0.89 0.93 0.87 0.87 0.88
Race/ethnicity

Black vs white 0.75 0.71 0.78 0.60 0.59 0.62

Hispanic vs white 0.70 0.63 0.78 0.59 0.56 0.63

Other vs white 0.57 0.54 0.60 0.55 0.53 0.57
Medicaid eligibility

Yes vs no 1.35 1.31 1.40 0.88 0.86 0.89
Number of chronic conditions

I vs 0 0.74 0.72 0.76 1.27 1.24 1.29

2vs0 0.62 0.60 0.64 1.34 1.32 1.37

3+vs0 0.57 0.55 0.58 1.67 1.65 1.70
Hospitalizations in prior year

I vs 0 1.20 I.16 1.24 1.17 I.15 1.19

2vs0 1.19 .12 1.28 1.27 1.23 1.31

3+vs0 1.24 .12 1.37 1.37 1.31 1.44
Rural/urban

Urban vs metro 2.35 2.30 241 1.37 1.35 1.39

Rural vs metro 3.97 3.80 4.14 1.66 1.6l 1.72
Primary care HPSA

Yes vs no 1.26 1.23 1.29 1.14 .13 I.15
Region

Midwest vs Northeast 1.18 1.14 1.21 1.29 1.27 .31

South vs Northeast I.11 1.08 I.15 1.27 1.25 1.28

West vs Northeast 1.36 1.32 1.41 1.15 1.13 1.18

Abbreviations: Cl, confidence interval; NP, nurse practitioner; PA, physician assistant.

*Reference: physician model.

Use of Primary Care Models in Beneficiaries
With Multiple Chronic Conditions and
Beneficiaries in Rural and HPSAs

Table 2 presents beneficiary characteristics associated
with care models in 2014. The shared care model was
more likely to be used than the physician model in caring
for beneficiaries with chronic conditions, with previous
hospitalizations, and those residing in rural or primary
care HPSAs. Among those with 1, 2, or at least 3 chronic
conditions, the AORs were 1.3, 1.3, and 1.7, respectively;
among beneficiaries with 1, 2, or at least 3 previous hos-
pitalizations, the AORs were 1.2, 1.3, and 1.4, respec-
tively. Conversely, the NP/PA model was less likely to be
used in beneficiaries with a chronic condition than the

physician model. These findings indicate that the shared
care model served a sicker population.

Compared with beneficiaries residing in metropolitan
areas, those residing in nonmetropolitan urban or rural
areas had 37% and 66% greater odds of being in the
shared care model than in the physician model. Compared
with beneficiaries residing in non-HPSA areas, beneficia-
ries residing in HPSA areas had 14% greater odds of
being cared for by the shared care model than by the phy-
sician model. Although the NP/PA model served the
smallest proportion of beneficiaries in urban/rural and
HPSAs/non-HPSAs, beneficiaries residing in nonmetro-
politan urban (AOR =2.35), rural (AOR =3.97), or HPSA
areas (AOR = 1.26) were the most likely to receive care
from the NP/PA model.
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Discussion

In 2014, the shared care model accounted for 23%, an
increase from 12% in 2008. Nationally, the traditional phy-
sician care model remains the most prevalent model, fol-
lowed by the shared care model. However, a decrease in the
physician model and concomitant increase in the shared
care model indicates a significant shift in primary care
delivery.

Our study showed that this shift toward increased
shared care was associated with the care delivery to select
groups. Beneficiaries with multiple chronic conditions
and hospitalizations were most likely to receive shared
care. Furthermore, the shared care model played a consid-
erable role in caring for beneficiaries in rural and HPSAs.
These findings provided empirical evidence in support of
a prior recommendation of sharing the care to improve pri-
mary care system capacity.” As the presence of multiple
chronic conditions represents high costs to health care and
as its prevalence continues to increase, especially among
vulnerable populations in rural and HPSAs,'”? fostering
the shared care model is very likely to attain synergistic
and double-edge effects. It will bolster primary care sys-
tem capacity for care delivery to individuals with multiple
chronic conditions and will expand access to care to popu-
lations most in need. The former is consistent with 1 of the
4 overarching goals established by the Department of
Health and Human Services, which is to “Foster health
care and public health system changes to improve the
health of individuals with multiple chronic conditions.”?'
The latter, improving access to care for vulnerable popula-
tions, is a national priority.

A pronounced change in Medicare to incentivize primary
care professionals to improve the health of individuals with
multiple chronic conditions is the new payment policy for
chronic care management. Medicare began to reimburse
non—face-to-face primary care services to physicians, NPs,
and PAs for managing the care of fee-for-service beneficia-
ries with two or more chronic conditions in 2015.* One of
the requirements for billing is the provision of 24/7 chronic
care management services. This policy might stimulate more
shared care practices among physicians and NPs or PAs in
undertaking required chronic care management services.

The NP/PA model accounted for a very small proportion
of care provision to Medicare beneficiaries and increased
slightly over time, which is consistent with a previous
study.” Although many states have granted greater practice
authority to NPs and PAs since 2008 and NPs can do solo
practice,”** our study demonstrates that the majority of
care provided by NPs and PAs consisted of shared care
with physicians. These findings are consistent with the evi-
dence that most NPs and PAs prefer collaborating with
physicians.'? Care provided solely by NPs and/or PAs were
most likely to be in rural and health professional shortage

areas where accessibility of physicians was low. The NP/
PA model helped fill the primary care needs of these under-
served populations.

It is important to continue to monitor trends in these pri-
mary care models. The Health Resources and Services
Administration estimated that there will be a shortage of
23640 full-time equivalent primary care physicians by
2025, with shortages prevalent in most states.'® In contrast,
all states are predicted to have a surplus of NPs and most
states will have a surplus of PAs."® Based on the patterns of
provider utilization and health care delivery in 2013, the
period covered by our study, HRSA indicated that the pro-
jected shortage of physicians can be effectively mitigated if
NP and PA services are fully utilized. As shown in our study,
NP and PA care are provided through either the shared care
model or NP/PA model. A continued growth of these mod-
els is likely. However, it should be recognized that the mod-
els of primary care delivery can be affected by many factors.
For example, there has been a growth in adoption of tele-
health, which can help expand access to primary care and
influence how primary care professionals are involved in
care delivery.**

Our study was based on services billed in Medicare
claims data, which limited the research questions that could
be addressed. Future studies are warranted to investigate the
nature of shared care among primary care professionals and
its impact on patient centered outcomes. The shared care we
defined in this paper includes care provided by a team in the
same practice location or care provided by a group that may
or may not be in the same practice location. Team care and
group care are distinct in the way professionals work
together.”’” The value of effective team care has been well
documented,”® research is needed for group care in patient-
centered integrated delivery system. We also need to better
understand the factors that underlie these observed shifts in
primary care delivery from health care financing and orga-
nizational perspectives. Our study included primary care
physicians, NPs, and PAs as primary care professionals."
Other professionals such as pharmacists have been recog-
nized as primary care clinician in some states.”” Future
research needs to consider this issue. Nonetheless, the
growing trend toward shared care aligns with the extant evi-
dence of a substantial adoption of team care in primary care
delivery. Nationally, 53% of office-based primary care phy-
sicians worked with NPs or PAs in 2012.%

The study findings and their implications should be
interpreted in the context of the following limitations. First,
there might be bias in the estimation of the prevalence of
actual care delivery models as the classification of care
model is based on claim data. Nonetheless, our primary pur-
pose was to examine the temporal trends among alternative
primary care models. Second, this study might underesti-
mate the shared care model or the NP/PA model, and over-
estimate the traditional physician model due to “incident
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billing,” in which NPs and PAs who provide care under the
direct supervision of a physician are billed under the physi-
cian. To examine whether “incident billing” would affect
the study results, we repeated our analyses using data from
the states that NPs had full scope-of-practice authority and
were not required to provide care under a collaborative
agreement with or the direct supervision of a physician. The
rate of incident billing was lower in these states compared
to states with reduced or restricted NP practice authority.”'
We found consistent results. Third, we were unable to cal-
culate patient panel size due to the limitation that the data is
a 5% random sample, which would otherwise provide a
more thorough picture of the capacity of the primary care
model. Fourth, our study was based on office visits and did
not include nonoffice visits. In our data, we observed a gen-
eral decline in rural beneficiaries across three care models
over time, which might be due to increased use of telemedi-
cine visits.* Fifth, focusing on patients with Medicare fee-
for-service coverage limits generalization to Medicaid
beneficiaries and privately insured patients. Future studies
are needed to examine whether similar patterns and rates of
growth of the three care models exist in patients with
Medicaid or commercial insurance.

Conclusions

We found that primary care physicians, NPs, and PAs are
increasingly engaged in shared care practice. The increase
in shared care practice signifies a shift toward bolstering
capacity of the primary care delivery system to serve elderly
populations with a growing chronic disease burden and
improving access to care in rural and HPSAs.
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