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ABSTRACT
....................................................................................................................................................

Objective Consensus that enhanced teamwork is necessary for efficient and effective primary care delivery is growing.
We sought to identify how electronic health records (EHRs) facilitate and pose challenges to primary care teams as well
as how practices are overcoming these challenges.
Methods Practices in this qualitative study were selected from those recognized as patient-centered medical homes via
the National Committee for Quality Assurance 2011 tool, which included a section on practice teamwork. We
interviewed 63 respondents, ranging from physicians to front-desk staff, from 27 primary care practices ranging in size,
type, geography, and population size.
Results EHRs were found to facilitate communication and task delegation in primary care teams through instant
messaging, task management software, and the ability to create evidence-based templates for symptom-specific data
collection from patients by medical assistants and nurses (which can offload work from physicians). Areas where
respondents felt that electronic medical record EHR functionalities were weakest and posed challenges to teamwork
included the lack of integrated care manager software and care plans in EHRs, poor practice registry functionality and
interoperability, and inadequate ease of tracking patient data in the EHR over time.
Discussion Practices developed solutions for some of the challenges they faced when attempting to use EHRs to
support teamwork but wanted more permanent vendor and policy solutions for other challenges.
Conclusions EHR vendors in the United States need to work alongside practicing primary care teams to create more
clinically useful EHRs that support dynamic care plans, integrated care management software, more functional and
interoperable practice registries, and greater ease of data tracking over time.
....................................................................................................................................................
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INTRODUCTION
Over the past decade, a profusion of government- and payer-
sponsored initiatives have focused on strengthening the US pri-
mary care infrastructure.1,2 In addition to increased payment,
these programs have also increased the care process, popula-
tion health management, and documentation requirements for
primary care providers. Strengthening inter-professional team-
work – ie, coordinated collaboration among primary care physi-
cians and key primary care practice staff, including nurses,
medical assistants (MAs), and others – has emerged as a key
focus for both policymakers and providers, partly because of
growing recognition that physicians cannot shoulder these ad-
ditional requirements alone. Various stakeholders have noted
that better teamwork may free more highly trained clinicians to
focus on caring for the most complex patients.3–8

Health information technology (HIT) has the potential to
provide structural support for enhanced collaboration among
primary care team members. Federal initiatives have acceler-
ated the adoption and meaningful use of electronic health re-
cords (EHRs)9,10 concurrent with broader primary care reform
initiatives. It is possible for team-based primary care and
EHRs to work in tandem, to mutually benefit patients.11–17

Examples integrating team-based primary care and EHR use
include developing consistent behaviors around data entry
into the EHR and agreeing on communication methods within
the primary care team to facilitate teamwork.11 Others have
found that EHRs reduce some aspects of staff work by
allowing simultaneous chart access,12,13 while increasing
other aspects of work, such as creation of new tasks due to
limited interconnectivity with diagnostic testing facilities and

Corresponding Author: Ann S. O’Malley, MD, MPH, Mathematica Policy Research, 1100 1st St., NE, 12th Floor, Washington, DC 20002-4221, USA.

E-mail: aomalley@mathematica-mpr.com, (202) 554-7569
VC The Author 2015. Published by Oxford University Press on behalf of the American Medical Informatics Association.

This is an Open Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http://creativecommons.org/licenses/by-nc/

4.0/), which permits non-commercial re-use, distribution, and reproduction in any medium, provided the original work is properly cited. For commercial re-use,

please contact journals.permissions@oup.com

For numbered affiliations see end of article.

RESEARCH
AND

APPLICATIONS

426

O’Malley AS, et al. J Am Med Inform Assoc 2015;22:426–434. doi:10.1093/jamia/ocu029, Research and Applications



other providers.12 Some have found that practice teams do
not proactively revise their workflows to maximize EHR use.13

Thus, much remains to be learned about how EHRs pose chal-
lenges to primary care teamwork and how practices are over-
coming those challenges.

This study examined primary care practices’ experiences
using EHRs as they strive to function as teams in patient-
centered medical homes (PCMHs). We identify how EHRs facili-
tate and pose challenges to teamwork and how practices
overcame such challenges. We describe solutions and identify
opportunities to improve care processes as well as EHR func-
tionalities and policies, to support teamwork.

METHODS
Identification of participants
To identify practices using an empiric measure of high-
functioning teams, we started with the list of practices recog-
nized as PCMHs as of February 2013, using the National
Committee for Quality Assurance (NCQA) 2011 PCMH recogni-
tion tool.18 This tool included a new section on Practice
Teams (included in the online Appendix), which focuses on
eight team characteristics derived from the literature on
teamwork.3,4,7,19,20

To obtain a range of practice types for our study, NCQA
drew a random sample of PCMHs stratified by region and by a
variable that covered both practice size (number of physicians/
independent clinicians) and ownership (ie, physician-owned vs.
hospital- or health system-owned, etc.). This process included
dividing practices into two groups within geographic regions:
(1) those achieving 100% of the points on the Practice Teams
Element (high team score) and (2) those receiving 0–25% of
the points on the Practice Teams Element (low team score).
Our goal was to primarily interview practices with high scores
(100%) on the team element, but we also interviewed one low-
scoring practice per region, for qualitative comparison. We
were not aware of a practice’s score on the NCQA PCMH Team
Element at the time of the interviews.

For confidentiality reasons, NCQA initially contacted prac-
tices by email; then, if no response was received, NCQA
reached out by fax and/or phone. The study goals were de-
scribed to the practices, and they were assured that participa-
tion would remain anonymous and have no bearing on their
NCQA recognition. Once practices consented to being inter-
viewed, the list of consenting practices was sent to our re-
search group, which is part of a separate organization. Our
research assistants conducted an initial screening phone call to
confirm practice characteristics (including EHR type and length
of use) and to identify a lead clinician who could best speak to
the topic of primary care teamwork at the practice. Then, dur-
ing the interview of the lead clinician, we asked him/her to
identify a second (and, if possible, a third) informant who was
also involved in the operational aspects of teamwork at their
practice.

Our goal was to interview between 25 and 30 practices,
given the project design goals and budget. After completing 63
interviews at 27 practices from across the strata, we chose to

end outreach to practices, because we were no longer hearing
substantively new information (themes were consistently being
repeated).

Interview protocol
The interview protocol was based on a literature review and in-
cluded general questions about primary care team functioning
(Supplementary material online). At the beginning of each inter-
view, we defined the term “primary care team” for the respon-
dent as “two or more people working together to provide
primary care for patients.” In addition to a range of questions
on teamwork, the protocol included specific questions on EHRs
and teamwork, such as:

1. How does HIT support teamwork at your practice?
2. How does HIT pose challenges to team functioning? How

were these challenges overcome?
3. Has the way particular staff use the EMR changed as team-

work has become more structured?

In-depth interviews
Interviews were conducted between May and December 2013.
Every practice completed at least two separate interviews (one
with a lead physician and one with a second member of the
practice team), and several completed three interviews.
Interviews lasted 1 hour, on average. All interviews were con-
ducted via telephone, using a standardized interview protocol,
by a two-person team consisting of a senior researcher and a
trained research assistant.

The two research assistants on our team had undergone
training to do transcription and had experience doing verbatim
transcriptions for several prior qualitative studies. In addition,
they were trained in EHR and primary care terminology, to en-
sure their notes for each interview were accurate and thorough.
The senior interviewers reviewed the research assistants’ notes
after each interview.

In addition to categorizing data into the major themes that
arose, we also considered whether comments (units of text) fell
into the categories of: (1) EHR functionalities, (2) clinical work-
flows and implementation, and/or (3) other factors external to
the practice (eg, perceptions of regulations). We also did a
qualitative comparison of practices with low vs. high scores on
the NCQA teamwork element, to assess whether there were
consistent differences in the types of themes their members
raised during in-depth interviews.

Analysis
Given that research on primary care teamwork is in an early
stage, we used a combination of descriptive and emergent
coding.21 Three members of the research team reviewed every
interview transcript in its entirety and individually created lists
of potential themes and codes based on the interviewees’
comments. Through an iterative process, the team continued to
revisit the code lists in several meetings and reached consen-
sus on the definitions for each. After agreeing on our list of
codes and definitions, our second stage of analysis/coding
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involved two team members collaboratively applying the codes
to the data using Atlas.ti software.22

RESULTS
Participants
The 63 in-depth interviews included 60 participants from 27
primary care practices in 17 states and 3 national experts
on primary care teamwork who are also experienced
clinicians. Practice and respondent characteristics are provided
in Table 1. At the time of the interviews, most practices were
using a wide range of off-the-shelf commercial EHRs, though

Table 1: Respondent and Practice
Characteristics

Characteristics Frequency
(Number)

Respondent Type

Physicians 22

Nurse practitioner/Physician assistant 3

Medical assistant 7

RN/LPN 7

Practice manager 9

Administrative and front desk staff 12

National experts 3

Total Respondents 63

Primary Care Population Served

Adult and pediatric 17

Pediatric-only 3

Adult-only 7

Practice Type

Independent physician-owned practice 15

Hospital-owned or health system-
owned

8

Federally qualified community health
center

2

Independent safety net clinic 1

Military 1

Practice Size (Number of Physicians)

1–2 8

3–10 12

11–20 3

21–50 1

>50 3

Electronic Health Record Usea

EPIC 7

eClinicalWorks 4

NextGen 4

AllScripts 2

McKesson Practice Partners 2

Centricity 1

Continued

Table 1: Continued

Characteristics Frequency
(Number)

Athenahealth 1

Cattails-MD 1

Practice Fusion 1

e-MDs 1

MedInformatix with Crimson 1

MEDENT 1

CHCS and AHLTA 1

Region

Mid-Atlantic 4

Midwest 3

Mountain 2

New England 5

Northeast 5

Plains 2

Southeast 4

West 2

PCMH Recognition Level (NCQA)

Level 1 0

Level 2 5

Level 3 22

Performance on Practice Team Element G in 2011 NCQA
PCMH Tool

0–25% of points 7

100% of points 20

Total Practices 27

aNote that many practices still partially use paper.
CHCS¼ Composite Health Care System; AHLTA¼ Armed Forces

Health Longitudinal Technology Application.
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two practices were using custom institutional EHR systems.
Practices had had EHRs in place for, on average, 5 years
(range: 2-12 years).

The common benefits of and challenges to using EHRs to
support primary care teamwork, as well as practices’ solu-
tions to some of those challenges related to three areas: (1)
EHR functionalities, (2) clinical workflows and implementa-
tion, and (3) perceptions of regulations and organizational
policies. While, conceptually, these three areas seem distinct,
often the challenges and related solutions that arose from re-
spondent interviews touched on more than one area. So, we
herein present our findings (common themes from the inter-
views) by first briefly discussing ways EHRs facilitated team-
work in primary care practices, then switching our focus to
challenges encountered and how they were overcome. In
each case, we note which of the three areas our findings re-
late to.

Facilitation of primary care teamwork by EHRs
As one of the interviewed primary care teamwork experts
noted, “EHRs will be the platform for better data driven team-
work.” Respondents identified ways that EHRs facilitate pri-
mary care teamwork, which are grouped for presentation into
two main themes: (1) enhanced communication and (2) rede-
fined team roles/improved delegation.

Enhanced communication
While respondents emphasized the importance of live, in-
person communication (eg, in huddles and for touching base
on patient care issues throughout the day), they believed EHRs
enhanced communication within the practice team via
improved access to patient information for all team members,
instant messaging, within-chart notes, phone templates that
could be routed to team members’ inboxes, and task assign-
ments. Some practices used their EHRs to help create a
“huddle sheet,” which listed patients scheduled for the day
and noted pertinent issues for each patient that might not
already be noted in the EHR (eg, “be sure that the care man-
ager talks to the patient about his hypertension management
after the meeting with the physician today”).

Redefined team roles and task delegation
When combined with revised clinical workflows, the EHR can
enable non-physicians to assume enhanced roles within the
care team, freeing physicians to focus on more complex
aspects of care. Respondents explained that EHRs supported
easier task delegation and helped avoid task duplication. Task
manager software (when part of the EHR) and message distri-
bution from the patient portal to providers’ in-boxes were cited
as examples of how EHRs enabled such delegation. Standing
orders and protocols integrated into EHRs also provided
improved structure and guidance for increased team member
autonomy – particularly for MAs, licensed practice nurses and
registered nurses (RNs) – to perform needed tasks (eg, vacci-
nations or health screenings) before the physician saw the
patient.

A Maryland physician described how the practice en-
hanced the role of MAs by using structured, symptom-spe-
cific templates (eg, “headache”). The physician created these
templates by adapting a model that Anderson initially de-
signed for nurses.23 In this practice’s system, an MA sees the
patient before the physician and enters the patient’s chief
complaint, which brings up 1 of 200 complaint-specific
templates. The MA then asks the patient relevant questions
from the template. As a result, the practice reported improve-
ments in productivity and has increased its ratio of MAs to
physicians from 1:1 to 2:1. Respondents at this and three
other practices using a similar process reported that it im-
proved efficiency and allowed physicians to better focus on
patients’ needs during the encounter. Physicians and MAs
both felt that using such a process improved their job
satisfaction.

Some teams emphasized delegating tasks that they were
required to report on for meaningful use to staff well-suited to
carry out these tasks and document them in the EHR. For
example, some practices had pharmacists (to whom they
gave EHR access) carry out education for patients with com-
plex medication needs; some delegated tobacco cessation
counseling to care managers; and many practices had clerical
staff enroll patients in the practice’s patient portal.

Overcoming challenges to EHR use for primary care
teamwork
Practice respondents noted numerous challenges to working
with EHRs when trying to function as teams. They also identi-
fied how they had overcome challenges and created work-
arounds, and also noted ways to improve EHR design to better
support primary care teamwork (Table 2). Frequently cited EHR
challenges related to: population health management (monitor-
ing a panel of patients with specific needs), support for care
management, accountability for EHR data, and how to stan-
dardize data entry across the team.

Population health management
A practice-based registry refers to a practice’s ability to, for the
purposes of supporting population health management, gener-
ate and maintain computerized lists of patients that permit a
team member to identify patients with particular conditions or
characteristics who need monitoring or services. Most prac-
tices already had patient registries at the time of their inter-
views, but the extent to which their registries were integrated
with their EHRs varied. In our study, about one fifth of prac-
tices’ EHRs lacked registry functionality. Another third of prac-
tices chose not to use the registry that came with their EHR,
either because the registry did not meet their needs or because
they had a registry in place prior to installing an EHR system. In
the latter case, practice resources limited the team’s perceived
ability to adopt their EHR’s registry. Respondents from some of
these practices complained that they had to maintain two sepa-
rate systems that did not communicate with one another. Just
under half of practices had EHRs with a built-in registry. Many
of these had customized the registries to generate reports for
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population management and felt the registries met their needs
and enabled respective members of the team to fulfill their
roles efficiently. Among practices that were dissatisfied with
the registries that came with their EHRs, the reasons cited
were: challenges in searching and generating useful reports
and limited ability to risk-stratify patients (to identify those in
need of care management).

To work around both the lack of interoperability and the
problem of poor registry functionality within some EHRs, some
practices worked with larger affiliated organizations (eg, their
parent organization’s IT department) or third-party data ware-
houses to generate reports – for example, on patients with dia-
betes or asthma – using data gathered from their EHRs. Other
practices that were dissatisfied with the registry that came
with their EHR purchased third-party software platforms to pull
information from their EHRs and generate reports for population
management purposes.

Population health management for a primary care practice’s
patient panel also requires the ability to track the patient pan-
el’s data over time, something respondents believed current
EHRs do not adequately support. “I don’t have an aggregate
way of looking at my patient panel so I can’t make large deci-
sions about management,” an Indiana physician explained.
Another physician in Colorado said that, to make the most of
teamwork, “You have to know who your high-risk patients are,
who isn’t showing up, who shouldn’t show up,” (so the care
manager can reach out to those who have not been in touch
with the practice). Physicians also pointed out the difficulty of
using their EHRs to track patients at the individual level of care.
An internist noted that “there is no place in the EHR to track
hospitalizations, to see a longitudinal picture of a patient at a
glance.” To do so, the internist or a team member had to “click
on” multiple prior notes and tabs to identify a patient’s prior
hospitalizations.

Support for care management
Most practices’ EHRs lacked a care management tool or func-
tionality. So, in several practices, care managers (individuals,
often RNs, whose role includes helping patients self-manage

their chronic conditions) had to use a separate system. In most
EHRs, there was no clear place for care managers to input their
notes and track patient progress.

To overcome the problem, some practices customized their
EHRs by creating templates, separate tabs, or “pop-ups” for
care management documentation. One care manager
described how the practice created a “macro” in their EHR to
flag patients for care management services: “The doctor uses
the macro to set goals after he sees the patient and [on the
patient’s next visit he] records whether the patient has met the
goal . . . If the patient has not met the goal then he will refer
them to care management, and that is my trigger to work with
the patient. That is all done electronically.” The care manager
can also identify when this tool should be applied to the
patient’s chart (eg, for patients with diabetes or coronary artery
disease).

Regardless of how practices customized EHRs, the customi-
zations permitted the care manager and physician to document
goals for the patient, identify barriers to those goals, and docu-
ment follow-up visits and progress toward the goals. Care
processes and EHR customizations that practices devised as
partial workarounds to this and other challenges were viewed
as helpful, but not permanent solutions, because respondents
felt the workarounds would be lost when practices upgraded
their EHRs to newer versions. Respondents believed that EHR
vendors need to work alongside practicing clinicians to help
create clinically meaningful care plan functionalities within
EHRs that can be updated over time, as patient preferences
and needs change, and that can be accessed by all relevant
team members, including the patient.

Accountability for EHR data
One national expert and respondents from four practices men-
tioned that the concept of “who was accountable” for data in
the EHR (ie, does each data unit entered into the EHR need to
be traceable to an individual member of the team?) was a
challenge. Some clinicians in practices owned by larger health
systems believed that their compliance, coding, and legal
departments created barriers to efficient delegation of EHR

Table 2: Respondents’ Suggestions for How EHRs Could Be Modified to Better Support Primary Care
Teamwork

1) Ensure the EHR includes a clinically useful practice patient registry or integrates seamlessly with the practice’s registry.

2) Create functionalities to permit easy tracking of an individual patient over time (eg, prior hospitalizations).

3) Create functionalities to permit tracking of population subgroups over time.

4) Build care management software into the EHR or ensure seamless communication between such software and the EHR.

5) Create a clear place for care plans in the EHR, to include agreed upon goals, steps to reach those goals, as well as changes in
the care plan over time, as the patients’ needs change.

6) Ensure EHRs permit the creation of a huddle sheets and pre-visit planning tools that can be populated with important patient
data (eg, medications, problem list).

EHR¼ Electronic Health Record.
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data entry, due to scope-of-practice concerns. For example, a
physician from a practice with trained MAs who helped with
data entry said:

The compliance people say the MA can’t go near the HPI
(history of the present illness) portion of the electronic
record. But, it’s a physician-driven algorithm that the MA
is following. And, the doctor is then going back through
the answers, confirming/editing/embellishing or even
deleting what the MA put in if they disagree with what
was entered. So, the doctor is still doing his own history,
he is just not always doing all the typing. The physician
then attests (electronically signs) the record.

One primary care team expert noted:

We need to view care as a team-based entity with the
physician ultimately accountable, but providing some lat-
itude within the team for sharing data entry. The team
should be the tracing unit not the individuals on the
team. . . .In the paper world, we didn’t track data in the
chart to the individual RN or MA level, so why do we ex-
pect that in an electronic world? It just gets in the way of
efficient patient care and task delegation.

As one possible solution, respondents who raised this issue
suggested that regulatory and state scope-of-practice boards
should consult with primary care clinicians. They also felt that
their parent organizations’ compliance departments needed to
be aware of how to properly interpret existing regulations.

Standardizing EHR data entry
Another common challenge is getting team members to enter
EHR data in a consistent form and in a consistent location in
the record (the problem grows as teams get larger). Consistent
methods and terminology for data entry for parts of the EHR
such as the problem list, the medication list, and the

documentation of patient counseling are particularly important,
to ensure data is accessible to other team members and for
the purposes of performance reporting. Often, this challenge
was overcome by teaching everyone in the practice where and
how to enter certain types of data (particularly where to use
structured fields; see Table 3). Another common solution to
this challenge was clearly defining who on the primary care
team enters what information into the EHR. One family physi-
cian said, “If you are changing your definition of teamwork to
meta-teamwork, everybody has the same goals and a common
shared playbook. Everybody understands who does what, and
that is codified upfront. For example, in our practice, the MA
does the routine depression screening tool. That also helps de-
fine accountability for different team members.” Another prac-
tice enabled its care manager to “override the doctor’s ICD9
code on the problem list” for particular conditions, when the
patient’s lab results met certain criteria, and change a 3-digit
ICD9 code to a 5-digit code. This resulted in improved coding
consistency and also off-loaded this documentation burden
from physicians.

In terms of pulling data for quality reporting, many respon-
dents noted that the process was cumbersome, because differ-
ent pieces of data were located in many different parts of the
record. One physician leader described their solution for track-
ing tobacco users and noting that they were counseled and
when they quit smoking: “We modified the EHR to include a
better team tool so that our MAs could now include smoking
status as a vital sign as part of their rooming protocols. Now
MAs enter the data and it goes to the right place every time.”

High vs. low scoring practices
Practices that earned a high score on the NCQA practice team
element vs. those that earned a low score (online) primarily dif-
fered in their performance on the three sections on training for:
patient self-management (which includes care plans), popula-
tion management, and team communication skills. Practices
with high scores seemed more aware of the need for care

Table 3: How Practices Helped Ensure Consistent Data Entry into EHR by Team Members

1) Teach each team member what they are responsible for entering into EHR and where it needs to be entered.

2) Practices continually update standards on how/where to enter data into the record.

3) Implement rules based on protocols set up by a clinician-led committee to allow designated individuals (eg, nurse care
manager) to override ICD 9 code on the problem list from 3 to 5 digits.

4) Practices maintain a list of acceptable abbreviations that all providers must use.

5) Use evidence-based templates for MA data entry into the record, where appropriate.

6) Delegate data entry to RN or MA, where it is within their scope-of-practice.

7) Use huddle sheets to help enhance consistent data entry (they are an added vehicle for systematically reminding providers of
services and patient information that needs to be entered into the record for quality improvement and clinical quality measures).

8) Use of separate tabs to organize data for behavioral health, counseling visits, referral management, etc.

EHR¼ Electronic Health Record; MA¼Medical Assistant; RN¼ Registered Nurse.
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plans to assist patients in self-management, and respondents
from these practices commented on the lack of EHR support
for care plans. Low-scoring practices made fewer comments
on EHRs in relation to care plans and population tracking, po-
tentially indicating their lack of awareness about the need to
pursue, and use EHRs to support, such activities.

DISCUSSION
In addition to noting how current EHRs both facilitate and pose
challenges to primary care teams, this study identified numer-
ous ways that practices overcame the challenges they faced. It
also identified challenges that teams were unable to overcome
and areas where EHR vendors and the larger clinical, regula-
tory, and policy community need to address practices’
problems.

Some of the EHR functionalities practices want are available
now or will be available in certified EHRs under Stage 2 mean-
ingful use reforms. Practices that have access to HIT support
and the ability to customize templates may be at an advantage
when it comes to maximizing their use of EHRs to support
teamwork. But even practices in PCMH initiatives often lack the
necessary resources to make the best use of their EHRs.

In other cases, potential functionalities that could support
teamwork are either not available or are not well-integrated
into many EHRs. Chief among these are practice registries
(which provide the ability to track both individual patients and
populations over time), care management software, and dy-
namic care plans. A recent consensus statement by primary
care organizations confirmed the importance of and need for
seamless integration of such applications into EHRs.24

Practice registries. Policymakers can encourage moving to-
ward, and clinicians can demand, better EHR registry function-
ality as well as improved integration between separate
practice-based registry systems and EHRs. Meaningful Use
Stage 2’s requirement for “patient list creation” (which would
permit generation of at least one report listing patients of the
eligible provider with a specific condition25,26) is an important
first step. In the future, it may be useful for such registries to
support multi-morbid condition searching and patient risk
stratification.

Data tracking over time. Tracking population- and individual-
level patient data is particularly relevant to PCMH teams that
are expected to improve quality of care while decreasing utili-
zation of high cost-services (eg, hospitalizations and emer-
gency department visits). When such information was present
in practices’ EHRs, typically from their parent organizations or
entities that use a relational database to incorporate practice-
and provider-level EHR data into useful and actionable reports,
physicians were more satisfied with their ability to use EHRs to
improve and track patient care for population health.27

Care management software integration with EHRs. Care
management software needs to either be part of EHRs or inte-
grate seamlessly with them. Many EHRs predate the care man-
ager role; thus, the necessary software for care managers
appeared to be an underdeveloped tool in the practices’ EHRs.

Others have called for improved support for care management
within EHRs.16

Care plans. EHR vendors could also engage more with prac-
ticing primary care teams to help create clinically meaningful
care plan functionalities that relevant team members, including
patients, can readily access. Prior work by Chunchu et al.28

demonstrated how challenging care plan use within EHRs can
be. Ideally, future EHRs will be able to support care plans that
are dynamic (ie, can be changed over time) and goal-oriented
and also include patient input. Care plan creation in EHRs also
needs to be whole-person-oriented (as opposed to having a
separate care plan for each condition), to enable the primary
care team to address each patient’s overall needs, concerns,
and goals with a single plan.

Scope of practice. There is a clear tension between the del-
egation of tasks within the primary care team and state scope-
of-practice laws (which may dictate the tasks a healthcare
professional is required to complete or the services they are
required to provide). In line with our findings, others have noted
the value of off-loading some data entry from the physician or
NP to an RN or MA, in order to maximize efficiency and allow
clinicians to focus on patient care.12,13,29 Alignment of profes-
sional competencies with legal scope-of-practice needs to be
evidence-based and to also take into consideration what is saf-
est for patients and most efficient for teamwork. The patient
voice in this discussion is also critical.30

What is the accountable unit for documentation in the EHR
when care is provided by the team? What some respondents
described as the desire of compliance departments to have an
“audit trail” in the EHR was felt by some to hamper teamwork.
Requiring provider attestation (electronic signature)31 on an
EHR before an MA can carry out routine standing orders can
waste physician time.7 There is no single, widely accepted
standard, law, or regulation regarding the use of e-signatures.
So, organizations must individually review the various practices
surrounding e-signatures, attestation, and authorship of medi-
cal record documents in the EHR (rather than being able to
default to an accepted practice).

LIMITATIONS
We did not independently evaluate each practice’s relative so-
phistication in terms of EHR use, so it is possible that some
practices had EHR functionalities of which they were not aware.
However, two independent HIT and primary care delivery
experts with extensive knowledge of several different EHRs
both confirmed that our practice respondents’ experiences with
inadequate EHR functionalities were consistent with what they
have experienced in their work with primary care practices. In
addition, the NCQA practice team element has not yet been val-
idated, but it was the only source of a national sample of
PCMHs available that included an empiric measure of practice
teams.

CONCLUSIONS
In sum, while EHRs facilitate teamwork in several ways, partic-
ularly for communication, reinforcing roles, and task
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delegation, many practices have not been able to customize
their EHRs to maximize support for teamwork. In addition,
many EHRs need improved functionalities to be able to support
teamwork, particularly in the areas of integrated practice regis-
tries, care management software integration, whole-person-
oriented care plans, and longitudinal data tracking of individual
patients and providers’ panels over time. To maximize the po-
tential synergy between primary care teamwork and EHRs,
clinical workflows need to evolve alongside EHR customization
and development of new functionalities, where possible.
Practices also need coaching and support to adapt clinical
workflows to accomplish team-based tasks and to customize
EHRs to match those workflows. To this end, working with
well-trained HIT experts could help primary care practices by:
(1) bridging the gap between workflow and EHR use and (2)
communicating what enhancements practices need and want
to outside EHRs vendors. A shift in the policy and regulatory en-
vironment toward encouraging providers and EHR vendors
away from their utilization for billing/administration documenta-
tion and tracing each data unit to the person who entered data
and toward putting EHRs to work supporting team-oriented
care for individuals and populations could bolster that
evolution.

FUNDING STATEMENT
This work was supported by the Commonwealth Fund grant
#20130070.

COMPETING INTERESTS STATEMENT
The authors have no competing interests to declare.

AUTHORSHIP
All listed authors meet criteria for authorship. Ann O’Malley is
the guarantor of the work and led the design of the proposal,
research question development, protocol design, data acquisi-
tion, analysis, interpretation, and reporting. Kevin Draper,
Rebecca Gourevitch, Dori Cross, and Sarah Scholle all contrib-
uted to data collection and analysis as well as revisions of the
iterations of the manuscript.

ACKNOWLEDGEMENTS

We are grateful to the Commonwealth Fund for funding this
study. We thank the numerous primary care providers and
team members who participated in in-depth interviews. We
thank Nicole Acciavatti of NCQA for her assistance in the ini-
tial outreach to practices. We also thank Lawrence Casalino
MD and Richard Ricciardi PhD, NP for their feedback on the
interview protocol for this study. We are also grateful to
Christine Sinsky MD, Michael Klinkman MD, and Mary
McCaskill for their review of an earlier version of this
manuscript.

SUPPLEMENTARY MATERIAL
Supplementary material is available online at http://jamia.
oxfordjournals.org/.

REFERENCES
1. Federal Patient Centered Medical Home initiatives. http://

pcmh.ahrq.gov/page/federal-pcmh-activities.
2. Patient Centered Primary Care Collaborative. http://www.

pcpcc.org/initiatives.
3. Bodenheimer T. 2007 CHCF Lessons Learned when listing

the 5 key elements of primary care team building. http://
www.chcf.org/�/media/MEDIA%20LIBRARY%20Files/PDF/
B/PDF%20BuildingTeamsInPrimaryCareLessons.pdf.

4. Ghorob A, Bodenheimer T. Sharing the care to improve ac-
cess to primary care. N Engl J Med. 2012;366(21):
1955–1957.

5. Naylor MD, Coburn KD, Kurtzman ET, et al. Inter-profes-
sional Team-Based Primary Care for Chronically Ill Adults:
State of the Science. Unpublished white paper presented at
the ABIM Foundation meeting to Advance Team-Based Care
for the Chronically Ill in Ambulatory Settings. March 24–25,
2010; Philadephia, PA.

6. Mitchell P, Wynia M, Golden R, et al. 2012. Core Principles
& Values of Effective Team-Based Health Care. Discussion
Paper, Institute of Medicine, Washington, DC. www.iom.
edu/tbc.

7. Sinsky CA, Willard-Grace R, Schutzbank AM, Sinsky TA,
Margolius D, Bodenheimer T. In search of joy in practice: a
report of 23 high-functioning primary care practices. Ann
Fam Med. 2013;11(3):272–278.

8. Casalino L, Gillies RR, Shortell SM, et al. External incentives,
information technology, and organized processes to im-
prove health care quality for patients with chronic diseases.
JAMA. 2003;289(4):434–441.

9. Health Information Technology for Economic and Clinical
Health Act, Title XIII of the American Recovery and
Reinvestment Act of 2009 HITECH Act. http://www.gpo.gov/
fdsys/pkg/BILLS-111hr1enr/pdf/BILLS-111hr1enr.pdf.
Accessed October 23, 2014.

10. Blumenthal DB, Tavenner M. The “meaningful use” regula-
tion for electronic health records. New Engl J Med. 2010;
363(6):501–504.

11. Denomme LB, Terry AL, Brown JB, Thind A, Stewart
M. “Primary Health Care Teams’ Experience of
Electronic Medical Record Use After Adoption.” Fam
Med. 2011; 43(9):632–642.

12. Howard J, Clark EC, Friedman A, et al. Electronic health re-
cord impact on work burden in small, unaffiliated, commu-
nity-based primary care practices. J Gen Intern Med. 2013;
28(1):107–113.

13. Goetz Goldberg D, Kuzel AJ, Feng LB, DeShazo JP, Love LE.
EHRs in primary care practices: benefits, challenges, and suc-
cessful strategies. Am J Manag Care. 2012;18(2):e48–e54.

14. Rudin RS, Bates DW. Let the left hand know what the right is
doing: a vision for care coordination and electronic health re-
cords. J Am Med Inform Assoc. 2014;21(1):13–16.

15. Graetz I, Reed M, Shortell SM, Rundall TG, Bellows J, Hsu J.
The association between EHRs and care coordination varies
by team cohesion. Health Serv Res. 2014;49(1 Pt 2):
438–452.

RESEARCH
AND

APPLICATIONS
O’Malley AS, et al. J Am Med Inform Assoc 2015;22:426–434. doi:10.1093/jamia/ocu029, Research and Applications

433

http://jamia.oxfordjournals.org/lookup/suppl/doi:10.1093/jamia/ocu029/-/DC1
http://jamia.oxfordjournals.org
http://jamia.oxfordjournals.org
http://pcmh.ahrq.gov/page/federal-pcmh-activities
http://pcmh.ahrq.gov/page/federal-pcmh-activities
http://www.pcpcc.org/initiatives
http://www.pcpcc.org/initiatives
http://www.chcf.org/~/media/MEDIA%20LIBRARY%20Files/PDF/B/PDF%20BuildingTeamsInPrimaryCareLessons.pdf
http://www.chcf.org/~/media/MEDIA%20LIBRARY%20Files/PDF/B/PDF%20BuildingTeamsInPrimaryCareLessons.pdf
http://www.chcf.org/~/media/MEDIA%20LIBRARY%20Files/PDF/B/PDF%20BuildingTeamsInPrimaryCareLessons.pdf
http://www.chcf.org/~/media/MEDIA%20LIBRARY%20Files/PDF/B/PDF%20BuildingTeamsInPrimaryCareLessons.pdf
www.iom.edu/tbc
www.iom.edu/tbc
http://www.gpo.gov/fdsys/pkg/BILLS-111hr1enr/pdf/BILLS-111hr1enr.pdf
http://www.gpo.gov/fdsys/pkg/BILLS-111hr1enr/pdf/BILLS-111hr1enr.pdf


16. Dorr DA, Wilcox A, Burns L, Brunker CP, Narus SP, Clayton
PD. Implementing a multidisease chronic care model in pri-
mary care using people and technology. Dis Manag. 2006;
9(1):1–15.

17. Bates DW, Bitton A. The future of health information tech-
nology in the patient-centered medical home. Health
Affairs. 2010;4: 614–621.

18. National Committee for Quality Assurance, Patient Centered
Medical Home Recognition Tool. PCMH 2011 Standards,
February 1, 2011, http://www.ncqa.org/Programs/
Recognition.aspx. Accessed October 23, 2014.

19. Grumbach K, Bainbridge E, Bodenheimer T. Facilitating im-
provement in primary care: the promise of practice coach-
ing. Issue Brief (Commonw Fund). 2012;15: 1–14.

20. Poulton BC, West M. The determinants of effectiveness in
primary health care teams. J Interprofessional Care. 1999;
13: 7–18.

21. Miles MB, Huberman MA. Qualitative data analysis: an ex-
panded sourcebook. 2nd edn. Thousand Oaks, CA: SAGE
Publications Inc.; 1994.

22. ATLAS.ti, Version: 5.7.1, Qualitative Data Analysis
Scientific Software. VC 1993-2012 Berlin: ATLAS.ti GmbH;
1993–2012.

23. Anderson PB. Liberating the Family Physician: The
Handbook of Team Care for 21st Century Family Medicine.
New-port News, VA: Riverside Health System; 2005. http://
www.familyteamcare.org. Accessed October 23, 2014.

24. Krist AH, Beasley JW, Crosson JC, et al. Electronic health
record functionality needed to better support primary care.
J Am Med Inform Assoc. 2014;21(5):764–771.

25. http://www.cms.gov/Regulations-and-Guidance/
Legislation/EHRIncentivePrograms/downloads/Stage2_
EPCore_11_PatientLists.pdf. Accessed January 7, 2015.

26. http://www.healthit.gov/sites/default/files/meaningfuluseta-
blesseries2_110112.pdf. Accessed January 7, 2015.

27. Friedberg MW, Chen PG, Van Busum KR, et al. Factors af-
fecting physician professional satisfaction and their implica-
tions for patient care, Health Systems, and Health Policy.
RAND Research Report, 2013. http://www.rand.org/con-
tent/dam/rand/pubs/research_reports/RR400/RR439/
RAND_RR439.pdf. Accessed October 23, 2014.

28. Chunchu K, Mauksch L, Charles C, Ross V, Pauwels J. A
patient centered care plan in the EHR: improving collabora-
tion and engagement. Fam Syst Health. 2012;30(3):
199–209.

29. Adler-Milstein J, Huckman RS. The impact of electronic
health record use on physician productivity. Am J Manag
Care. 2013;19(11 Spec No. 10):SP345–SP352.

30. Center for HealthCare Workforce Studies (CHWS). “Health
Professions Regulation in the United States” , March 12,
2014 presentation. http://chws.albany.edu. Accessed
October 23, 2014.

31. AHIMA. “Electronic Signatures, Attestation and Authorship”.
http://library.ahima.org. Accessed October 23, 2014.

AUTHOR AFFILIATIONS
....................................................................................................................................................
1Mathematica Policy Research

2National Committee for Quality Assurance (NCQA)
Scholle@ncqa.org

RESEARCH
AND

APPLICATIONS

O’Malley AS, et al. J Am Med Inform Assoc 2015;22:426–434. doi:10.1093/jamia/ocu029, Research and Applications

434

http://www.ncqa.org/Programs/Recognition.aspx
http://www.ncqa.org/Programs/Recognition.aspx
http://www.familyteamcare.org
http://www.familyteamcare.org
http://www.cms.gov/Regulations-and-Guidance/Legislation/EHRIncentivePrograms/downloads/Stage2_EPCore_11_PatientLists.pdf
http://www.cms.gov/Regulations-and-Guidance/Legislation/EHRIncentivePrograms/downloads/Stage2_EPCore_11_PatientLists.pdf
http://www.cms.gov/Regulations-and-Guidance/Legislation/EHRIncentivePrograms/downloads/Stage2_EPCore_11_PatientLists.pdf
http://www.healthit.gov/sites/default/files/meaningfulusetablesseries2_110112.pdf
http://www.healthit.gov/sites/default/files/meaningfulusetablesseries2_110112.pdf
http://www.rand.org/content/dam/rand/pubs/research_reports/RR400/RR439/RAND_RR439.pdf
http://www.rand.org/content/dam/rand/pubs/research_reports/RR400/RR439/RAND_RR439.pdf
http://www.rand.org/content/dam/rand/pubs/research_reports/RR400/RR439/RAND_RR439.pdf
http://chws.albany.edu
http://library.ahima.org

	ocu029-TF1
	ocu029-TF2
	ocu029-TF3
	ocu029-TF4

