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T he “triple aim” of better care, smarter spending, 
and healthier individuals was originally described 
in a publication in 2008, although even at the time, 

those goals were not new.1 The authors described functions 
necessary to achieve balance within those 3 goals: patient 
engagement, expansion of the role of primary care provid-
ers, population health management, payment reform, and 
care coordination. Health information technology (IT) 
tools such as electronic health records (EHRs) enable a 
change in work flow and practice redesign, facilitate popula-
tion health management, enhance communication between 
providers of care teams by enabling the safe and secure ex-
change of health information, and may improve patient 
care and safety through clinical decision and order entry 
support tools. In spite of these advanced functionalities, 
health IT is a tool that must be accompanied with a change 
in how care is delivered, with a focus on patient-centered 
care coordinated by a team of healthcare providers. 

With an anticipated primary care physician shortage 
through 2020, implementation of team-based approaches 
could not only maintain, but also potentially increase access 
to, primary care services.2-5 Advance practice professionals 
(APPs), such as nurse practitioners (NPs) and physician assis-
tants (PAs), are positioned to be key components of such care 
delivery teams. In team-based approaches, APPs can provide 
care for the more routine cases, freeing up physicians to care 
for patients with more complex health problems.6,7 APP-
provided care has been demonstrated to be comparable with 
care provided by physicians—sometimes with lower costs 
and improvements in patient trust and satisfaction.8-11 

Knowing that practices that employ APPs are prepared to 
implement team-based approaches to care, which could be 
further enhanced through the use of health IT, it is impor-
tant to more fully examine the association between health 
IT adoption and the presence of APPs in a practice. Using 
national data from 2013, this study seeks to answer 3 ques-
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ABSTRACT

Objectives: This study provides information on the types of prac-
tices that employ 2 types of advance practice providers (APPs), 
nurse practitioners (NPs) and physician assistants (PAs), and the 
association between employment of APPs and health information 
technology (IT) adoption by the practice. 

Study Design: Three outcomes predicted the likelihood that prac-
tices employed at least 1 NP, at least 1 PA, or at least 1 of either 
type of APP; one outcome estimated electronic health record 
(EHR) adoption across practices; and 4 models assessed the EHR 
functionalities used by practices. 

Methods: Data from SK&A Information Services’ 2013 Office-
Based Provider Database were used to estimate EHR adoption us-
ing a Poisson regression model. Independent variables included 
practice size, care setting, practice specialty, ownership, geo-
graphic region, whether a practice employed a NP, and whether a 
practice employed a PA. 

Results: In 2013, three-fourths of practices that employed at least 
1 APP had adopted an EHR. Practices that employed at least 1 
APP were 9% to 12% more likely to have an EHR that had ad-
vanced functionalities, compared with practices without an APP. 

Conclusions: This study found an association between employ-
ment of APP staff and practice-level adoption of EHRs and prac-
tice-level adoption of certain EHR functionalities. Practices that 
employ APPs are prepared to implement team-based approaches 
to care that may be further enhanced through the use of health 
IT. Future research should examine how practices with APPs are 
using health IT to promote better health and coordinate care.
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tions: 1) What were the practice character-
istics associated with having APPs on staff? 
2) Were practices with APPs on staff more 
likely to adopt an EHR? 3) Among prac-
tices that adopted an EHR, were practices 
with APPs more likely to have adopted 
EHRs with advanced functionalities?

METHODS
Data Source

The primary data source for this paper was the SK&A 
Office-Based Provider Database, a commercial product 
from SK&A Information Services, Irvine, California. 
SK&A Information Services maintains a database of all 
US office-based practices’ contact information (eg, phone 
number, street address). SK&A staff call each practice an-
nually to collect information about the practice, including 
whether or not the practice has an EHR, type of personnel 
employed at the practice, personnel specialties, practice 
size, and other practice-specific data. Additional informa-
tion on the data set has been published previously.12 Data 
gathered during 2013 were used.

Independent Variables
Variables used to characterize practices included the 

practice size, rural setting, geographic region, practice spe-
cialty, whether a practice employed an NP, practice employ-
ment of a PA, and practice ownership. Practice size was 
based on the number of full-time equivalent physicians 
(FTPs) practicing at a unique practice site in a given year, 
and ranged from less than 1 FTP to more than 10 FTPs. 

Rural setting was a binomial variable that assessed 
whether the practice was located in a rural setting. Urban 
and rural designations were determined using the Health 
Resources and Services Administration Area Resource 
File (ARF).13 The site’s federal information processing 
standards (FIPS) code and zip code were used to match 
the ARF and SK&A data. Practices were considered to 
be urban if located in a Metropolitan core-based statisti-
cal area. The geographic region in which the practice was 
located was based on US Census Bureau regions.14

Practices were designated primary care if all practicing 
providers specialized in adolescent medicine, pediatrics, 
family practice, general practice, geriatrics, internal medi-
cine, obstetrics, or gynecology. Practices were considered 
to have employed an NP or PA if, in a given year, the prac-
tice had at least 1 part- or full-time NP or PA on staff. 

Practice ownership was based on 2 binary data fields 
that assessed whether the practice was hospital-owned or 

system-affiliated. These elements were combined to create 
4 categories: owned by a hospital, affiliated with a health 
system, owned by a hospital and affiliated with a health 
system, and independent (neither hospital-owned nor 
system-affiliated).

Outcomes
Eight outcomes were measured for this study: 3 out-

comes predicted the likelihood that practices employed 
NPs, PAs, or either type of APP; 1 outcome estimated 
EHR adoption, using employment of APPs as indepen-
dent variables; and 4 outcomes estimated the likelihood 
that certain EHR functionalities were available among 
practices that had adopted EHRs. 

EHR adoption was ascertained through responses to 2 
questions from SK&A’s survey of office-based practices: 
“Are you currently utilizing electronic health record soft-
ware?” or “Are you currently utilizing EHR software?” 
Respondents who answered “yes” to either question 
were coded as having an EHR. Nine percent of practices 
did not respond to this question. For a conservative ap-
proximation of EHR adoption, practices with a missing 
response were classified as non-adopters. Practices that 
had adopted an EHR were asked if their system offered 
any of 3 advanced functions: managing patient notes, 
electronic prescribing, and viewing patient lab reports 
and x-rays. Each of these functions was modeled indi-
vidually as an outcome. In addition, an aggregate mea-
sure was created to assess whether practices had access 
to all 3 functions.

Data Analysis
Eight models were fitted using a Poisson regression that 

generated relative risk statistics with robust standard er-
rors. This study used R Statistical Software (R Core Team, 
Vienna, Austria) to fit the models and produce these sta-
tistics, using a Poisson generalized linear model.15-18 All 
models used practice size, care setting, practice specialty, 
ownership, and geographic region as independent vari-

Take-Away Points
As healthcare delivery shifts to a patient-centered care coordination model, skilled 
advance practice providers (APPs), such as nurse practitioners (NPs) and physician 
assistants (PAs), will be necessary components of a care team. Sharing information 
across the care coordination team can be facilitated by health information technol-
ogy (IT), so a better understanding of the intersection of practice staffing of APPs and 
health IT adoption is important. 

n    Practices that employed NPs or PAs were more likely to adopt health IT. 

n    Practices that employed NPs or PAs were more likely to have access to advanced 
health IT functionalities.
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ables. EHR adoption and EHR functionality models 
included both independent variables for NP and PA em-
ployment. The NP employment model included the inde-
pendent variable for the employment of PAs, and the PA 
employment model included the independent variable for 
the employment of NPs. 

RESULTS
Practice Demographics

Nurse practitioners and PAs comprised nearly one-fifth 
of ambulatory care providers (Table 1). Twenty percent 
of practices employed at least 1 NP; 14% of practices em-
ployed at least 1 PA. Overall, 3 in 10 practices employed 
at least 1 NP or PA. 

EHR Adoption
Practices with an NP or PA had higher adoption rates 

(74% and 76%, respectively) than practices without an 
APP (58%) (Figure). Among practices that adopted an 
EHR in 2013, 80% adopted an EHR that managed patient 
notes, 77% adopted an EHR that managed electronic pre-
scriptions, and 76% adopted an EHR that viewed patient 
laboratory reports and x-rays (Table 1). 

Practice Characteristics Associated With Em-
ployment of Nurse Practitioners and Physician 
Assistants

Factors that best predicted employment of APPs were 
practice size, rural setting, and primary care specialty (Table 
2). Primary care practices were twice as likely to employ 
APPs compared with multi-specialty practices, when con-
trolling for other factors. Rural practices were almost 50% 
more likely to employ a NP, and 41% more likely to employ 
a PA, than urban practices; larger practices were also more 
likely to employ NPs and PAs. Regionally, northeastern 
and western practices were less likely to employ NPs than 
midwestern practices; however, those same regions had 
higher PA employment. Practices that employed 1 type of 
APP were also more likely to employ other APPs. Control-
ling for all other characteristics, practices that employed at 
least 1 PA were 44% more likely to also employ an NP, and 
practices that employed at least 1 NP were 36% more likely 
to also employ a PA, compared with practices that did not 
employ these APPs.

Practice Characteristics Associated With EHR Adoption
After controlling for other practice characteristics, own-

ership, practice size, and employment of NPs and PAs were 
statistically associated with EHR adoption (Table 2). Con-
trolling for all other characteristics, practices with at least 
1 NP were 12% more likely to adopt EHRs than practices 
without an NP, while practices with at least 1 PA were 15% 
more likely to adopt an EHR than practices without a PA. 

Practice Characteristics Associated With EHR Func-
tional Capabilities

Compared with overall EHR adoption, differences in 
availability of specific EHR functionalities were smaller. 
Controlling for other practice characteristics, practice 
specialty, size, and employment of APPs were major pre-
dictors for the availability of an EHR system that could 
manage clinical notes, electronically prescribe, or permit 
viewing of laboratory results and x-rays. Practices with 
either an NP or a PA on staff were more likely to have an 
EHR with any of these functionalities than practices that 
did not employ a similar APP. In addition, practices that 
employed either an NP or PA were 9% to 12% more likely 
to use an EHR with all 3 functionalities than practices 
without those APPs.

DISCUSSION
This research found that, after controlling for other 

practice-level characteristics, there were strong associa-

n  Table 1. Characteristics of Ambulatory Care  
Practices in the United States, 2013

  N %

Providers 725,456 100

Physiciansa 592,988 82

Nurse practitioners 78,341 11

Physician assistants 54,127 8

Practices 266,627 100

With at least 1 nurse practitioner 53,182 20

With at least 1 physician assistant 36,295 14

With at least 1 advance practice provider 77,825 29

With an EHRb 266,627 63

With an EHR that manages patient 
notes 167,581 80

With an EHR that manages electronic 
prescribing 167,581 77

With an EHR that views patient  
laboratory reports and x-rays 167,581 76

With an EHR that manages notes, 
eRx, and views reports 167,581 71

EHR indicates electronic health record; eRx, electronic prescription.
aMedical doctors and doctors of osteopathy in ambulatory care 
settings.
bOf the 266,627 practices, 24,819 did not respond to the question, 
“Do you have an EHR?” These missing responses were coded as “no” 
responses for this analysis.
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tions between the employment of APPs and EHR adop-
tion. Three-fourths of practices that employed an APP 
had adopted an EHR compared with 60% of practices 
without these staff members. In addition, practices that 
employed APPs were more likely to have EHRs that had 
high-level functions promoting communication (eg, man-
aging clinical notes, viewing laboratory results and x-rays) 
and patient safety (eg, electronic prescribing), when com-
pared with practices not staffed with APPs.

The intersection of health IT-enabled care and the avail-
ability of APPs within a practice has only been minimally 
researched to date 19,20 Drs Adler-Milstein and Jha proposed 
that the use of skilled labor for EHR-related tasks allows 
physicians to “off-load self-contained tasks that they previ-
ously performed,” such as preventive care or care based on 
clinical care guidelines.19 In addition, practices that delegat-
ed EHR-related work to support staff have demonstrated 
improved clinician productivity.21 By performing some of 
the more routine care tasks, APPs provide more time for 
the physician to manage complex care situations. These 
results demonstrate that the largest practices were 2 times 
more likely to have an APP on staff and 34% more likely to 
have an EHR compared with those practices with less than 
1 FTP, thereby positioning larger practices to be able to take 
fuller advantage of the high-level EHR functions. 

Notably, although practices with less than 1 FTP were 
more likely to be staffed with an APP than solo physician 
practices, these practices were least likely to have adopted 
an EHR. This suggests that staffing with APPs is not suf-
ficient to facilitate EHR adoption. Howard et al reported 

that among small primary care practices, unless the prac-
tice had redesigned its work flow, clinicians complained 
of increased documentation times and increased complex-
ity in performing tasks such as ordering and reviewing 
laboratory results.22 Thus, in order to fully maximize the 
advantages of having APPs on staff and having adopted 
health IT, a practice should consider making changes that 
enhance patient flow within the office, improve data col-
lection, and enhance the teamwork that allows APPs and 
other office staff to work to the highest level of their train-
ing. In resource-constrained practices, such as small and 
rural practices, implementing these work flow changes 
may require financial and technical assistance.

These analyses provided practice-level estimates on the 
adoption and availability of EHR functionalities, but did 
not provide information on which providers within the 
practice were using the EHRs, nor did it provide informa-
tion on how the practices were using their EHRs. Other 
analyses have shown that APPs eligible for the Medicaid 
EHR Incentive Program achieved meaningful use of certi-
fied health IT at a lower rate than eligible physicians.23 In 
order for a team-based approach to patient care to work, 
members of the care team should be able to use the health 
IT to the highest level of their training. Although prac-
tices that employ APPs have higher rates of access to these 
EHR functionalities than practices without those staff, it 
is not clear from these data which healthcare providers 
were actually using those EHR functions. 

These results provide statistical associations between 
practice characteristics and the adoption and use of health 

n  Figure. Electronic Health Record Adoption Rates Among Ambulatory Care Practices, 2013
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58 

Practices with a nurse 
practitioner and 

physician assistant
(N = 11,652)

Practices with only a 
physician assistant

(N = 24,643)

Practices with only 
a nurse practitioner

(N = 41,530)

Practices without a 
nurse practitioner or 
physician assistant

(N = 188,802)
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IT. It is difficult with these statistical analyses, however, to 
determine causality. The associations between EHR adop-
tion and APP employment may be the result of underlying 
factors influencing both, such as the presence of innova-
tive physicians who are both more likely to adopt EHRs 
and hire APPs. Prior work has shown that practices that 
adopted EHRs were more likely to have innovative physi-
cians on staff.24 The associations identified here may be a 
result of having innovative physicians on staff, and those 
physicians promoting team-based care, as well as EHR 

adoption. More work in this area is necessary, but these 
results do demonstrate that practices with APPs on staff 
have higher rates of health IT adoption and use, and thus, 
are primed to take the next steps to delivery system reform. 

CONCLUSIONS
Adoption of any EHR is progress toward greater in-

tegration with the healthcare system and the triple aim 
of better health, smarter spending, and healthier people. 

n  Table 2. Ambulatory Care Practice Characteristics Associated With Employment of Advance Practice Providers 
and the Adoption of EHRs 

Independent Variables

Dependent Variables (practice level)

Nurse  
Practitioner  

on Staff

Physician 
Assistant 
on Staff

Any 
Advance 
Practice 
Provider

Has  
an EHRa

EHR 
Manages 
Patient 
Notes

EHR  
Manages 

eRxs

EHR Views 
Patient 

Laboratory 
Reports 

and X-Rays

EHR 
Manages 

Notes, eRx, 
and Views 

Labs

Nurse practitioner  
in practice  
(ref = no NP in practice) N/A 1.44** N/A 1.12** 1.05** 1.07** 1.05** 1.09**

Physician assistant  
in practice  
(ref = no PA in practice) 1.36** N/A N/A 1.15** 1.06** 1.08** 1.08** 1.12**

Practice size  
(ref = <1 FTP)

     
       

>10 FTPb 2.14** 3.03** 2.08** 1.34** 1.05** 1 1.11** 1.05**

>5-10 FTP 1.72** 2.35** 1.77** 1.3** 1.06** 1.03** 1.12** 1.09**

>1-5 FTP 1.13** 1.53** 1.21** 1.24** 1.05** 1.06** 1.09** 1.09**

1 FTP 0.54** 0.69** 0.57** 1.03** 1.01** 1.04** 1.02** 1.03**

Rural setting  
(ref = urban) 1.47** 1.41** 1.44** 1.1** 1.02** 1.02** 1.02** 1.01*

Primary care practice  
(ref = multi-specialty) 2.12** 1.2** 1.73** 1.08** 1.06** 1.12** 1.1** 1.17**

Ownership  
(ref = independent)              

Hospital-owned 1.17** 0.96* 1.11** 1.11** 0.98** 0.95** 1.03** 1

System-affiliated 1.15** 1 1.1** 1.08** 1 0.98** 1.05** 1.04**

Hospital-owned/
system-affiliated 1.25** 0.91** 1.13** 1.14** 1.01* 1 1.07** 1.07**

Region  
(ref = midwest)              

Northeast 0.92** 1.05* 0.96** 0.92** 0.96** 0.95** 0.96** 0.95**

South 1.08** 1.11** 1.1** 1.01* 1 0.99* 1.01** 1.01*

West 0.92** 1.33** 1.05** 0.98** 1.01 0.98** 1.01* 1

EHR indicates electronic health record; eRx, electronic prescription; FTP, full-time equivalent physician; PA, physician assistant; NP, nurse practitioner; ref, 
reference.
aOf the 266,627 practices, 24,819 did not respond to the question, “Do you have an EHR?” These missing responses were coded as “no” responses for 
this analysis. 
bThe number of full-time equivalent physicians practicing at a unique practice in a given year. 
Four model results are Poisson regression estimates displayed as relative risk statistics with robust standard errors. 
“*” indicates P <.05;“**” indicates P <.01
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However, practices must have health IT that facilitates 
communication, promotes patient safety, and allows 
healthcare providers to coordinate care effectively and 
easily. Future research should examine how practices with 
APPs are using health IT to promote better health and 
coordinate care, as APPs become a more integral part of 
office-based care coordination teams to provide coordi-
nated, patient-centered care. 
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