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By Christine Everett, Carolyn Thorpe, Mari Palta, Pascale Carayon, Christie Bartels, and Maureen A. Smith

Physician Assistants And Nurse
Practitioners Perform Effective
Roles On Teams Caring For
Medicare Patients With Diabetes

ABSTRACT One approach to the patient-centered medical home,
particularly for patients with chronic illnesses, is to include physician
assistants (PAs) and nurse practitioners (NPs) on primary care teams.
Using Medicare claims and electronic health record data from a large
physician group, we compared outcomes for two groups of adult
Medicare patients with diabetes whose conditions were at various levels
of complexity: those whose care teams included PAs or NPs in various
roles, and those who received care from physicians only. Outcomes were
generally equivalent in thirteen comparisons. In four comparisons,
outcomes were superior for the patients receiving care from PAs or NPs,
but in three other comparisons the outcomes were superior for patients
receiving care from physicians only. Specific roles performed by PAs and
NPs were associated with different patterns in the measure of the quality
of diabetes care and use of health care services. No role was best for all
outcomes. Our findings suggest that patient characteristics, as well as
patients’ and organizations’ goals, should be considered when
determining when and how to deploy PAs and NPs on primary care
teams. Accordingly, training and policy should continue to support role
flexibility for these health professionals.

T
he implementation of team-based
care is considered essential to the
redesign of the fragmented and in-
efficient US health care system.1

Patients with chronic illnesses are
especially likely to experience costly care with
suboptimal access and quality.2 Patient-centered
medical homes aim to improve care delivery
through coordinated clinician teams with com-
mon goals and defined roles.3,4 Team-based care
involving physician assistants (PAs) and nurse
practitioners (NPs) is one recommended strate-
gy for improving chronic illness care in the pa-
tient-centered medical home.5

Evidence is limited regarding the effectiveness
of primary care PAs andNPs inmanaging chron-
ic disease. Studies in this area typically examine

patients with diabetes because it is a prevalent
condition, the patient population has a range of
clinical complexity, and PAs and NPs commonly
participate in care delivery for these patients.5–7

Three studies have reported that diabetes con-
trol is similar for patients treated by PAs or NPs
and for those treated by physicians.8–10 However,
other studies have demonstrated improvements
in diabetes control when NPs are involved in
patient care.11,12 Hence, the evidence generally
supports the involvement of PAs and NPs in dia-
betes care but provides limited understanding of
appropriate team-based roles.
The variation in study findings may be partly

explained by the range of roles these profession-
als perform. It is estimated that they can perform
85–90 percent of the primary care services that
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are traditionally provided by physicians.13

Although PAs and NPs are trained to provide a
similar range of primary care services, their in-
dividual roles are negotiated with collaborating
physicians and, therefore, vary considerably
across and within settings.14,15

The team roles of primary care PAs and NPs
can be defined according to the following three
dimensions: level of involvement (usual provid-
er, supplemental provider, or no participation),
type of patient care provided (chronic care or
other care), and patient complexity (in other
words, the number and type of medical condi-
tions for a givenpatient).Howprimary care roles
for PAs andNPs are implementedmay reflect the
priorities that each practice gives to different
goals.16

For example, patient-centered medical homes
may employ primary care PAs and NPs to per-
form a supplemental role, such as chronic dis-
ease management,12 if the practice’s highest
priority is to improve its quality measures.
Although the role of a PA or NP may meet a
practice’s primary goals, the role may also have
unintended consequences for other aspects of
care. Thus, it is necessary to understand the im-
pact of team members’ roles on a variety of
outcomes.
To date, no study has compared the effective-

ness of a range of PA and NP roles to the effec-
tiveness of physician-only care for patients with
chronic illness. Using data forMedicare patients
with diabetes treated in a single multispecialty
physician group, we evaluated the impact of pri-
mary care roles for PAs andNPs on the quality of
diabetes care and the use of health services.
Our findings failed to identify an optimal role

for PAs and NPs in the team-based care of diabe-
tes patients. However, the results tend to con-
firm that there are a variety of potentially effec-
tive roles. Determining when and how to place
PAs and NPs on teamsmay require the consider-
ation of situation-specific goals and local factors
such as patients’ characteristics.

Study Data And Methods
Data The providers and patients in the study
were associated with a large midwestern multi-
specialty physician group. Organizational poli-
cies regarding payment and practice differed
across clinicians in 2008, the time of the study.
Physicians received salaries with bonuses for in-
creased productivity, but PAs and NPs received
only salaries. PAs and NPs shared a single job
description and were prohibited from being the
named, usual provider of primary care.
Our results are based on visits delivered by 210

attendingphysicians, 24physicianassistants, 28

nurse practitioners, and 51 resident physicians
in thirty-two internal medicine, family practice,
and geriatric clinics. Some of the clinics were in
urban locations, and others were in rural loca-
tions, but they were all in the same county. The
Minimal Risk Institutional Review Board ap-
proved this study with a waiver of the authoriza-
tion required by theHealth Insurance Portability
andAccountability Act (HIPAA)of 1996. (See the
online Appendix for full details on all aspects of
our data and methods.)17

Methods Medicare data were linked to the
provider group’s electronic health records. We
identified 2,576 Medicare patients ages 23–102
with diabetes managed by the provider group in
2008.We identified patient panels by determin-
ing which provider each patient saw most fre-
quently, and we grouped patients according to
this “usual”provider (physician, physician assis-
tant, or nurse practitioner).
Wemeasured thequality of diabetes careby the

receipt of two or more hemoglobin A1c tests in
the year and the mean HbA1c (an indicator of
glycemic control). Mean HbA1c was categorized
according to clinical guidelines in the following
way: good, or less than 7.0 percent (reference
group); fair, or 7.0–9.0 percent; and poor, or
more than 9.0 percent.
Two outcomes of the use of health services

were examined.18 First, we used a high number
of emergency department (ED) visits as an indi-
cator of limited access to primary care and of
costly use of services.19 Second,weused thenum-
ber of hospitalizations as an indicator of the
quality and cost of primary care.20

The role of the physician assistant or nurse
practitioner was defined according to the follow-
ing three factors: level of involvement, patient
complexity, and whether or not the physician
assistant or nurse practitioner delivered chronic
care (Exhibit 1). Highly complex patients were
defined according to the Johns Hopkins
Ambulatory Care Group System Predictive
Model.21 Thismodelproduces apatient risk score
based on previous use and diagnoses to predict
the use of health care resources in the future.
Panels with PAs or NPs as supplemental pro-
viders that provided care to at least one patient
with a risk score of 2.0 or greater (that is, twice
the average predicted use of services for older
patients) were categorized as providing care to
highly complex patients.
The roles of PAs and NPs were combined in

this study for several reasons. First, the primary
care job descriptions were the same for both
professions in the physician group under study.
Second, in most states the members of both pro-
fessions were required to work in a team with
physicians as collaborators or supervisors.

November 2013 32: 1 1 Health Affairs 1943

at GEORGE WASHINGTON UNIV MED C
 on January 15, 2016Health Affairs by content.healthaffairs.orgDownloaded from 

http://content.healthaffairs.org/


Third, PAs and NPs provide similar primary care
services.14,22 Despite differences in their philoso-
phy and training, the scope—although not the
distribution—of the services they deliver is simi-
lar.23,24 Observed differences in the distribution
of service delivery in national studies may result
from differences in geographic location, organi-
zational characteristics, or roles within care
teams, instead of differences in professional ca-
pacities.25–27

To evaluate the relationship between patient
outcomes and the roles of PAs and NPs, multi-
variable regressionmodelswere fit with all of the
variables described in the notes to Exhibit 1. The
type of regression model that we used reflected
the outcome variable. Logistic regression was
used to examine the receipt of two or more
HbA1c tests, multinomial logistic regression
was used to examine glycemic control, and neg-
ative binomial models were used to examine the
number of ED visits and hospitalizations.
Ninety-fivepercent confidence intervalswereob-
tained using a robust estimate of the variance,
taking into account clustering within clinics.
Limitations Our findings were based on a

small subset of patients, which affects the inter-
pretation and generalizability of our results.
Adult Medicare patients with diabetes do not
represent the entire primary care population,
or even the entire population of patients with
diabetes, and findings for this group may not
be generalizable to patients in other groups.
Similarly, thepatients andproviders in our study

were from a single organization with unique
policies and characteristics, within a small geo-
graphic area, and with limited variation in pa-
tients’ demographic characteristics.
Several methodological issues could affect the

validity of the study. The assignment of roles to
PAs and NPs was not random. The number of
patients receiving care from a PA or NP in some
roles was small, and the numbers of patients
receiving care from those clinicians in different
roles might differ. As a consequence, the results
might be biased. Additional characteristics at the
provider, team, and clinic levels also likely affect-
ed the results but were not considered in
the study.
The study included only a sample of the physi-

ciangroup’s primary care clinics.However, there
are reasons to believe that the sampled clinics
served a large and representative majority of the
group’s patients who would have met study in-
clusion criteria. The number of ED visits was
used as a measure of access to primary care.
However, that figure included all visits, not just
those for reasons that could have been addressed
in a primary care clinic during normal business
hours. (See the Limitations section of the
Appendix for a fuller discussion of limita-
tions.)17

Study Results
Data were available on 2,576 patients with a
mean age of seventy-two. Ninety-one percent

Exhibit 1

The Influence Of Primary Care Physician Assistant (PA) And Nurse Practitioner (NP) Roles On Outcomes Of 2,576 Adult Medicare Patients With Diabetes,
2008

PA or NP role

Patients Patient outcomes

Treat highly complex
patients?

Deliver chronic
care? Number Percent

2 or more HbA1c
tests

Glycemic
control

Number of ED
visits

Number of
hospitalizations

Supplemental rolea

No Yes 412 16 + = = =
No No 154 6 = + + =
Yes Yes 736 29 = + = −
Yes No 138 5 = − = =
Usual providerb

Yes and noc Yes 127 5 = = − =

SOURCE Authors’ analysis of physician group electronic health data linked with Medicare claims. NOTES The reference category was no role for PAs and NPs, with care
provided by physicians only. This category included 1,009 patients (39 percent). The patients were ages 23–102. Results were adjusted for patients’ sociodemographic
variables (age, race, Medicaid dual eligible status, and disability entitlement), clinical characteristics (Ambulatory Care Group risk score [see Note 21 in text], sixteen
medical conditions, and three diabetes complications), use of health care services (number of primary care visits; having one or more endocrinology visits; and, when
appropriate, number of emergency department [ED] visits and hospitalizations), and characteristics of patient panel (specialty of the usual provider, number of patients on
the panel, and percentage of women on the panel). All results were significant (p ≤ 0:05). The plus symbol denotes better outcome than physician-only care. The equals
symbol denotes equivalent outcome to physician-only care. The minus symbol denotes worse outcome than physician-only care. aPAs and NPs provided a minority of
primary care. bPAs and NPs provided the majority of primary care. cWhen PAs or NPs performed usual provider roles, the majority of the panels (86 percent) did not involve
highly complex patients.
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were white, and 55 percent were female
(Exhibit 2). The mean risk score was 1.5, indi-
cating a 50 percent higher predicted use of
health care services than that of the averageolder
patient (Appendix Exhibit 1).17

There were 261 primary care panels. Fifty-five
percent of them had PAs or NPs providing care,
and in these panels an average of 24 percent of
visits were to these clinicians. For 39 percent
of patients, only physicians provided care
(Exhibit 1). For only 5 percent of patients was
the usual provider a PA or NP. Sixty-two percent
of patients received twoormoreHbA1c tests, and
50 percent had good glycemic control. Themean
number of ED visits and hospitalizations was
less than one (Appendix Exhibit 2).17

Patients received different quality of diabetes
care depending on whether they received care
from a physician only or also from a PA or NP
(Exhibit 1). Compared to patients who received
care from a physician only, patients with supple-
mental PAs or NPs who did not treat highly com-
plex patients but who did provide chronic care
were more likely to receive two or more out-
patient HbA1c tests (odds ratio: 1.4; 95%
confidence interval: 1.05, 1.82) (Appendix
Exhibit 3).17

The associations between PA or NP role and
glycemic control demonstrated a different pat-
tern. Compared to patients who received care
from physicians only, patients with supplemen-
tal PAs or NPs who did not treat highly complex
patients and did not deliver chronic care had
only 0.46 times the odds (95% CI: 0.22, 0.97)
of having poor versus good glycemic control.
Patients with supplemental PAs or NPs who
did treat highly complex patients but did not
deliver chronic care had 1.8 times the odds
(95% CI: 1.21, 2.67) of having poor versus good
glycemic control. Patients with supplemental
PAs or NPs who both treated highly complex
patients and delivered chronic care had 0.70
times the odds (95% CI: 0.59, 0.84) of having
fair compared to good glycemic control
(Appendix Exhibit 4).17

The association between the role of PAs and
NPs anduseofhealth care servicesdemonstrated
yet another pattern (Exhibit 1). Compared to
patients receiving physician-only care, patients
with supplemental PAs or NPs who did not treat
highly complex patients and did not deliver
chronic care experienced a 0.7 times lower rate
of ED visits (95% CI: 0.56, 0.93). In contrast,
patients with PAs or NPs in usual provider roles
experienced a 1.5 times higher rate (95% CI:
1.06, 2.03) (Appendix Exhibit 5).17 Patients with
supplemental PAs or NPs who both treated high-
ly complex patients and delivered chronic care
experienced higher hospitalization rates (inci-

dence rate ratio: 1.2; 95% CI: 1.05, 1.47)
(Appendix Exhibit 6).17

Overall, the comparisons of outcomes for pa-
tients whose care teams included PAs or NPs in
any role andoutcomes for patients receiving care
only from physicians revealed equivalent results
in thirteen out of twenty cases (Exhibit 1). PA or
NP roles were associated with better outcomes
than physician-only care in four cases and with
worse outcomes in three cases.

Discussion
Findings from this and previous studies offer
evidence that PAs and NPs can fill a range of

Exhibit 2

Characteristics Of 2,576 Adult Medicare Patients With Diabetes, 2008

Characteristic Percent
Medicaid 16.1
Entitlement due to disability 19.3

Age (years)a

Less than 50 5.0
50–59 7.2
60–69 20.7
70–79 41.4
80 or older 25.8

Race or ethnicity

White 91.3
Black 5.1
Other 3.7

Sex

Female 54.9

Comorbid conditions

Ambulatory Care Group risk score, meanb 1.5
Ambulatory Care Group chronic condition count, meanc 5.2
Cardiovascular disease
None 47.2
Ischemic heart disease only 23.5
Congestive heart failure 29.3

Hypertension 82.5
Chronic kidney disease or end-stage renal disease 22.7
Stroke or transient ischemic attack 8.3
Obesity 21.6
Depression 22.3
Dementia 8.7

Diabetes complications

Ulcers 11.9
Amputation 1.5
Eye disease 21.6
Peripheral vascular disease 36.6

SOURCE Authors’ analysis of physician group electronic health data linked with Medicare claims.
NOTES The patients were ages 23–102. Percentages may not sum to 100 because of rounding.
Ambulatory Care Group is the Johns Hopkins Adjusted Clinical Groups case-mix system (see
Note 21 in text). aMean age: 72. Standard deviation: 11. bStandard deviation: 1.0. The risk score
is relative to the average predicted use of older adult populations. Values can range from
numbers approaching zero (healthy people without diagnosed diseases) to 20 or higher (patients
with many diagnosed diseases). A risk score of 1.5 represents a 50 percent increase in predicted
use compared to that of the average older adult population. cStandard deviation: 3.2.
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roles on primary care teams, even for older pa-
tients with clinically challenging conditions
such as diabetes.8–12,28 However, selecting an ap-
propriate role for these clinicians may require
consideration of context-specific factors. In par-
ticular, organizations may need to prioritize pa-
tient and organization goals, as well as consider
the characteristics of the population served.
Therefore, implementing primary care teams
and evaluating their impact on outcomes may
require a nuanced understanding and balancing
of a range of local factors.
Including PAs and NPs in a variety of roles on

primary care teams within a single organization
resulted in encouraging outcomes more often
than not. Adult patients with diabetes on panels
withPAs orNPs in any role did the sameorbetter
on most outcome measurements than patients
receiving physician-only care (Exhibit 1). They
didworseononly a fewmeasurements.Given the
anticipated increase in demand for services and
the expected shortage of primary care physi-
cians, findings fromthis andpast studies suggest
that primary care teams including PAs or NPs
could be designed to meet at least some goals
for improving the quality and cost of care or
access to it.
Overall, the findings suggest that local factors,

including the characteristics of patients served
and which goals are a high priority, may be im-
portant considerations when selecting roles for
PAs and NPs. No single role was consistently
associated with the best outcomes on all mea-
sures (Exhibit 1). The complexity of the patients
served appeared to influence the patterns of pa-
tients’ outcomes.
Thismay explain some of the variation in find-

ings across previous studies of the effectiveness
of PAs and NPs in diabetes care. Patients with
supplemental PAs or NPs who did not treat high-
ly complex patients consistently experienced
similar or better outcomes, compared to patients
receiving physician-only care. In contrast, pa-
tients with supplemental PAs or NPs who did
treat highly complex patients experienced sever-
al worse outcomes, again compared to patients
receiving physician-only care.
This raises the question of whether a team

approach that divides primary care delivery be-
tween clinicians would work for all patient pop-
ulations, particularly themost clinically complex
patients. Such patients may be best served
through a continuous relationship with a single
primary care clinician.29

The selection of a role for PAs and NPs on a
primary care team may also require the prioriti-
zationof goals, asnotedabove.16 Improvingqual-
ity and access while reducing costs is important,
but it may not be feasible for a single feature of a

practice redesign to accomplish all three goals.
For example, if theprimary goal ismore frequent
testing of glycemic control, then the addition of
supplemental PAs orNPswhodonot treat highly
complex patients but who do deliver care for
chronic conditions might be appropriate.
However, such a design might not reduce ED
visits, at least in the short term.
Alternatively, an organization might have ru-

ral clinics that are faced with a shortage of physi-
cians. In such cases, including a PA or NP on the
primary care team as a usual provider could
alleviate that shortage, but it also has the poten-
tial to indirectly increase costs through greater
use of the ED. To be able to weigh the costs and
benefits of each potential approach, organiza-
tions need population-based evaluations of mul-
tiple outcomes.
Perhaps the most important contribution of

this study is to suggest that determining the best
roles and primary care team designs will require
an evenmore nuanced approach than that taken
in the current analysis. The present study, which
examined a single organization, could not eval-
uate a variety of potentially important factors
that tend to vary among organizations and pop-
ulations.30

One organizational policy example is the in-
fluence of clinician payment practices.31 The or-
ganization in the study paid physicians based on
the volume of services they delivered, and it paid
PAs and NPs a salary. Such differences and
others may influence how patients and services
are divided across provider types, and ultimately
they may also influence access to and the quality
and cost of care. In the absence of multi-organi-
zation studies, each organization must make its
own evidence-based decisions about the imple-
mentation of primary care teams. This also sug-
gests that it will be challenging to determine on
the national level what is the optimal workforce
to deliver care within a team setting.

Policy Implications
This attempt tomeet the challenge of identifying
appropriate roles for primary care team mem-
bers such as PAs and NPs highlights several
points relevant to policy makers. The capacity
of these clinicians to fill a variety of roles argues
for increased support for new and existing state
and federal policies that encourage flexible ap-
proaches to provider roles and team design.
Additional funding for programs that encour-

age generalist training in education programs
for PAs and NPs would produce additional clini-
cians capable of filling a variety of roles. Policies
that encouraged novel approaches to reimburs-
ing team-based care and approaches that were
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applicable to a range of possible professional
roles would encourage innovative team designs.
Finally, policies encouraging the collection of
additional population, organizational, team,
and provider information in accountable care
and patient-centered medical home demonstra-
tions or evaluations could help identify addition-
al factors that could influence the implementa-
tionof roles for primary care teammembers such
as PAs and NPs and, ultimately, could influence
patient outcomes.

Conclusion
In an era of health system redesign where the
goals are improved access, better quality of care,
and reduced costs, team-based care is frequently
offered as a solution. Although the results pre-
sented here generally support the contention
that physician assistants and nurse practitioners
can perform a range of effective roles on primary
care teams, the findings also indicate that there
may be notable exceptions. This suggests that
the implementation of roles for primary care
teammembers such as PAs and NPs may require
thoughtful consideration of local factors such as
the population served and identified goals.
Our findings suggest that policies related to

system redesign and to workforce development
and deployment should preserve the capacity for
flexibility in team implementation and role defi-
nition. This would allow for innovative ap-
proaches to addressing workforce constraints
and provide the opportunity to identify addition-
al factors that might influence team design, role
implementation, and the full complement of rel-
evant outcomes. ▪
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