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Objectives: To understand the current use of
electronic health records (EHRs) in small primary
care practices and to explore experiences and
perceptions of physicians and staff toward the
benefits, challenges, and successful strategies for
implementation and meaningful use of advanced
EHR functions.

Study Design: Qualitative case study of 6 primary
care practices in Virginia.

Methods: We performed surveys and in-depth
interviews with clinicians and administrative staff
(N = 38) and observed interpersonal relations and
use of EHR functions over a 16-month period.
Practices with an established EHR were selected
based on a maximum variation of quality activi-
ties, location, and ownership.

Results: Physicians and staff report increased
efficiency in retrieving medical records, storing
patient information, coordination of care, and
office operations. Costs, lack of knowledge of
EHR functions, and problems transforming office
operations were barriers reported for meaning-
ful use of EHRs. Major disruption to patient care
during upgrades and difficulty utilizing perfor-
mance tracking and quality functions were also
reported. Facilitators for adopting and using
advanced EHR functions include team-based care,
adequate technical support, communication and
training for employees and physicians, alternative
strategies for patient care during transition, and
development of new processes and work flow
procedures.

Conclusions: Small practices experience difficulty
with implementation and utilization of advanced
EHR functions. Federal and state policies should
continue to support practices by providing techni-
cal assistance and financial incentives, grants,
and/or loans. Small practices should consider
using regional extension center services and
reaching out to colleagues and other healthcare
organizations with similar EHR systems for advice
and guidance.
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doption of health information technology (HIT) is at the fore-

front of the national healthcare agenda. The Health Informa-

tion Technology for Economic and Clinical Health (HITECH)
Act authorized $27 billion in new funding to encourage adoption and
meaningful use of HIT to improve quality and care coordination, and
reduce costs.! Large financial incentives are being provided to eligible
practitioners for adopting and using a certified electronic health record
(EHR) to: (1) capture health information in a coded format, (2) track
clinical conditions and-quality-reporting, (3), support clinical decision-
making and care coordination, and (4) eventually improve performance.

Despite recent policy efforts and growing evidence that EHRs have
the potential to increase efficiency and quality,’” “fully functional” EHR
system adoption by office-based providers.is low.® Physician practices
are slow to adopt EHRs for a variety of reasons including high costs,
lack of understanding of benefits, implementation complications, and
staffing issues.”® Factors that influence physician attitudes toward EHRs
include: perceived usefulness, physician involvement, alignment with
physician values, organizational support, and efficiency and work flow
disruptions.”'? The majority of research on EHR adoption has been con-
ducted in large integrated health systems and medical groups, and has
not been specific to primary care, particularly small practices.”*!* What
has been shown is that small primary care practices and those treat-
ing underserved patient populations are less likely to adopt EHRs!® and
most primary care practices with an EHR do not meet basic criteria for
meaningful use.!”

The goal of this research was to determine whether primary care prac-
tices are using advanced EHR functions, what challenges they face, and
how advanced functions are successfully incorporated into the care they
provide. We conducted an in-depth examination of the experiences and
perceptions of physicians and staff toward the benefits, challenges, and
successful strategies for advanced EHR function implementation and use.

METHODS

Study Design
We used a qualitative case

study of 6 primary care practices
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to examine EHR use and physi-
cian and staff perceptions. A pur-

poseful sampling approach was
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used to select practices across the state
of Virginia with an existing EHR. Selec-

tion was based on a maximum variation

Take-Away Points

An in-depth case study analysis highlights benefits, challenges, and successful strategies of

using EHRs meaningfully in primary care practices.

of quality-related activities, location,
and ownership. All participating prac-
tices were small, with 1 to 9 physicians,
and were reimbursed $2000 for data col-
lection efforts. The study was approved
by the institutional review boards at
George Washington University and
Virginia Commonwealth University.

Data Collection

Data collection and analysis was conducted by a multi-
disciplinary research team to draw from different perspec-
tives and experiences. Our team’s expertise included family
medicine, healthcare management, information technology,
nursing, and social work. Data collection was derived from
telephone interviews, on-site visits involving interviews and
observation, and the National Survey of Physician Organiza-
tions.® We conducted 3 on-site visits at each practice over
a 16-month period between 2010 and 2011. Data were col-
lected from 38 individuals: 14 physicians, 10 nurses, 3 medical
assistants, 8 managers, and 3 quality-improvement staff. Key
physicians and managers were interviewed up to 5 times over
the course of the study; examples of questions are listed in
Table 1. Interviews during on-site visits were audiotaped and
transcribed. All participating individuals provided informed
consent prior to data collection.

Analysis

Qualitative data analysis involved coding transcriptions
of interviews using NVivo software and identifying themes
within and across cases. Two investigators reviewed and coded
each transcript, which were then evaluated by an external re-
viewer for plausibility. Different data collection methods and
various key informants at each practice allowed for a more
complete picture of the practices and a more robust set of con-
clusions. As we reviewed data, we documented consistencies
and inconsistencies between data collection methods. In a few
instances we found inconsistent information, which led us to
analyze data more closely within the context provided and,
if needed, further question the practice staff and physicians.

RESULTS

Table 2 outlines the characteristics and EHR functions
exhibited in the 6 case study practices. Our sample inclu-
ded small independent practices as well as practices that are

fully owned and operated by large healthcare systems. All

B EHR benefits include improvements in storing and retrieval of patient information; use
of higher level functions resulted in improvements to chronic disease management and
preventive service delivery.

B Small practices continue to face financial and technical support challenges.

B Poorly planned integration of EHR systems can diminish staff morale and jeopardize use
of advanced EHR functions.

B Successful strategies include: redesigning for team-based care and new work processes,
ensuring adequate technical support, and investing in training and communication.

practices use EHRs to input ambulatory care progress notes,
patient problem lists, medications and allergies, and labora-
tory results. Most practices store information collected from
specialists, emergency departments, and inpatient stays. This
information, however, is often collected by scanning docu-
ments rather than electronic transmission. Several practices
have electronic connections with hospital EHRs and clinical

H Table 1. Examples of Key Informant Interview
Questions

Practice Adoption of EHR Functions
1. Do you currently have an EHR?
[If yes:]
a. How many years has the EHR been operational?

b. Please tell me how you implemented the EHR in your
practice.

c. Please tell me what functions of the EHR your practice
currently uses. Do all physicians in the practice use these
functions? Please explain.

d. Can you explain why you don't use the function?

e. Can you describe how the provision of care and office
operations are different with the EHR compared with
prior to EHR implementation?

Health Information Technology for Economic and Clinical
Health Act (HITECH)

1. Have you heard of the HITECH Act and can you tell us
what you know about the requirements to receive
HITECH funding?

[If no:]
Interviewer will describe Act and CMS Meaningful Use Criteria

[If yes:]
2. Are you planning to request funding? Beginning what year?

3. What activities, software/hardware, processes will you
need to adopt to meet the requirements? \What are your
plans for initiating these changes?

4. Can you describe any difficulties you anticipate in meeting
these guidelines?
CMS indicates Centers for Medicare & Medicaid Services; EHR,

electronic health record; HITECH, Health Information Technology for
Economic and Clinical Health Act.
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H Table 2. Case Study Characteristics

Organizational characteristic
No. years with EHR
Use of REC services?
Rural or semi-rural
Independent
Solo

EHR function
Problem list
Ambulatory visits
Emergency visits
Specialist visits
Inpatient stays
Connection with hospital EHR
Medications

Radiology findings

X X X X X X X X X

Medication ordering reminders and/or
drug interaction data

>

Laboratory findings
Automatic lab data
Clinical guidelines
Patient registry(ies)
E-prescribe

Patient electronic access for scheduling
appointments

Patient access to EHR

EHR indicates electronic health record; REC, regional extension center.

xX X X X X >

>

Participating Practice

3 4 D) 6
14 6 4 3

X

X

X X
X X X
X X X X
X X X
X X X X
X X X
X X
X X X
X X
X X
X X X
X
X X
X X
X X X
X

2RECs provide technical assistance to healthcare providers for adoption and use of Health Information Technology. Only 1 practice in the study
was using REC services at the time of data collection; others were considering using REC services for EHR upgrades related to meaningful use

requirements.

decision support tools, such as prompts for treatment options.
One practice provides patient access to limited EHR infor-
mation and another allows patients to schedule appointments
online. All practices intend to apply for HITECH incentive
payments.

Benefits

For most of the practices, the major benefits of EHRs are
increased organization, accessibility, and accuracy of patient
documentation. Patient data are no longer obscured and
difficult to find, with past medical history and complaints
available before and during visits. Communication between
physicians, staff, and patients is also a key benefit. Practices
use the patient problem list, task assignment functions, and

to-do lists as communication tools. One physician stated:

“The [EHR] is always considered a great [asset for] data
collection, data clarity, data organization, data recall. But
the other phenomenal asset is communication....”

Beyond the basic functions, some practices use ad-
vanced functions toward meaningful use. Practices with
patient and disease registry capabilities periodically ex-
trapolate reports for specific patient populations and use
reports to track patient care as well as for quality-improve-
ment discussions during clinician meetings. Practices with
electronic connections to EHRs with other provider orga-
nizations track patient visits to emergency departments,
hospital discharge summaries, and specialist care. A physi-
cian whose EHR system is connected to a local hospital
explained:
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B Figure. Practice Challenges and Strategies for Advanced EHR Adoption and Use

Challenges

Time away from patients
and time commitment

Work transition

Lack of knowledge

System difficulties

“We used to not care if the patient didn’t come, because
that was just another visit we weren't responsible for. Now,
if we find out [through EHR alerts] somebody has been in the
hospital, we’ll call them...”

Two practices in our study used EHRs to collect and measure
quality of care data. This functionality allows them to track
performance at the clinician and practice levels. Both practices
are owned by large, but separate, healthcare systems which pro-
vide tremendous technical and administrative support using
these functions. These practices receive health IT technical
support and training from their corporate offices as well as regu-
lar quality reports on preventive care and chronic illness care.
Both practices improved performance on critical measures such
as mammography screening and diabetes care, as demonstrated

through performance reports shared with our research team.

Challenges

Our research revealed many obstacles to practice adoption
of advanced EHR functions for meaningful use. These obsta-
cles include cost of upgraded systems, physician and staff time
to learn new functions, lost productivity and disorganization
during the implementation phase, complexity of EHR func-
tions, and system issues. Considering that cost to purchase
and implement EHR systems and upgrades is partially ad-
dressed by HITECH incentive payments, we focus on 4 out-
standing challenges for practice adoption and use of advanced

EHR functions for meaningful use incentive programs.

Time Commitment
One of the unintended consequences of EHR adoption is
time away from patient care. Many physicians in our study

were frustrated with the amount of time needed to enter pa-

1111

Strategies

Team-based care
Use of scribe

Process redesign
Role assignment
Work flow procedures

Training & communication
Connection with other providers

Technical support

tient data into the EHR and the clerical nature of data entry.
Physicians were also aware of patient concerns regarding im-
personal activities of EHR data entry during medical exams.
This led to physician dissatisfaction in some practices and
resistance to moving forward with advanced EHR functions
required by meaningful use criteria.

Another challenge physicians and staff identified is the
time needed to learn new functions and engage in new ac-
tivities, such as those required for quality measurement and
improvement. Practices in our study were struggling with the
high workload of day-to-day patient care, which left little time
for training and getting up to speed on new EHR functions.
Several physicians reported spending weekends learning new
EHR functions; others expressed reluctance to incorporate
additional duties into their busy schedules.

Work Transition

Through observations and interviews, we learned that
most practices did not proactively redesign work processes
around new EHR functions. Practices reported difficulty
changing work processes to support EHR functions and
difficulty customizing templates and EHR features to meet
practice needs. Incorporating new functions often resulted in
slow implementation, disruption of patient care, and limited
use or non-use of these functions. Physicians and staff re-
ported difficulty following new work processes, lack of under-
standing the rationale for function use, and being unwilling
or unprepared to learn new skills. An example of the difficul-
ties of system upgrades is expressed by a nurse at one practice:

“The last 3 months, it’s been extremely tense, extremely
tense. You know we’ve implemented a new [major EHR up-

grade] system, we’ve had a lot of stress...”
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Consequently, this practice experienced a high turnover
rate in the 6 months following the upgrade. According
to the physician owner and remaining staff members, the
loss of staff was largely due to difficulties encountered in
learning new EHR functions and dramatic changes to work

processes.

Knowledge of EHR Functions

Other challenges reported by physicians and staff are re-
lated to knowledge of advanced EHR functions. These chal-
lenges include a high learning curve for EHR implementation
and upgrades and difficulty understanding how to use EHR

functions. For example, one nurse stated:

“The EHR may do it, but we don’t understand how to
use those functions.”

System Difficulties

Difficulties with EHR upgrades and systems failures are a
concern, especially for practices without extensive techni-
cal support. Practices experienced occasional EHR system or
server crashes, which cause major disruption to office opera-
tions and patient care. Physicians and staff also reported that
some processes take more time using the EHR, the system
does not adequately track patients and diseases, and the sys-
tem does not meet all practice needs. Physicians and staff also
repeatedly described their EHR systems as complex, too many
functions to navigate, numerous steps needed to complete a
transaction, and difficult to customize. Complexity of systems
led to problems understanding how to utilize functions and
how to incorporate these functions into day-to-day patient

care and office operations.

Successful Strategies
Another goal of our study was to identify successful strate-
gies that practices use to overcome these challenges (Figure).

Plan for Work Transition

Practices that experience smoother transitions in imple-
menting advanced EHR functions plan for changes in roles
and responsibilities, redesign work processes, and develop
up-to-date policies and procedures. This was seen in health
system—owned practices as well as in independent prac-
tices. One physician described the necessity of work flow

protocols for updating medication information on patients

in the EHR:

“Protocols for the nurses, the med reconciliations, I
mean, that’s huge... what a...potential liability it is if you
don’t have the meds right.”

Ensure Adequate Technical Support

Technical support stood out as a critical factor in basic
and advanced use of the EHR. Technical support is needed
for handling system failures and EHR upgrades, configuring
new functions, training staff, customizing templates and other
EHR features, and solving day-to-day issues. Practices that are
part of larger healthcare systems have more internal access
to technical support, such as a formal HIT department, than
do independent practices. Independent practices use multiple
methods to obtain technical support including: vendor con-
tracts, regional extension center (REC) assistance, peer com-
munication, and in-house expertise, such as an informal EHR

“go-to person.”

Operate as a Team

Practices use various team-based methods for incorporat-
ing advanced EHR functions that allow physicians to focus
on patient care. One practice, part of a large healthcare sys-
tem, developed a team-based care model that utilized nurses
for collecting and entering most patient information into the
EHR. An independent practitioner in the study hired a scribe
to enter information into the EHR during and after patient-
care visits. Other practices developed new roles and respon-
sibilities for team members to enter and retrieve patient-care
data from the EHR.

Invest in Training and Communication

Practices successfully using advanced EHR functions dedi-
cated time and resources for training and communication of
how to utilize new functions for patient care and improve-
ment efforts. Multiple communication methods, such as group
training, train-the-trainer, procedural “work flow” manuals,
1-on-1 guidance, and electronic resources were used to con-
vey purpose of the new EHR function, roles and responsibili-
ties, and instructions for system use. Several practices stressed
the need for well-trained nurses and medical assistants from
allied health schools for EHR activities and team-based care.

DISCUSSION

Our case studies suggest that despite incredible advances
in computer technology over the past few decades, contem-
porary concerns about EHRs are similar to those identified
earlier: inability to meet practice needs, disruption of work
flow,'® a dramatic increase in clerical tasks,” and inadequate
return on investment.?

Practices that have well-established EHR systems readily
acknowledge benefits, such as improvements in storage and
retrieval of patient information. However, few fully benefit

from the interoperability or quality-improvement features that
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such systems could provide.?'**Limited use of HIT quality-im-
provement features may help explain the growing body of evi-
dence that EHR adoption alone does not guarantee improved
care.??° Quality can be improved if advanced features of EHRs
are consistently and effectively utilized,’! such as physician
alert and reminder systems,*>** and performance tracking. In
our study, those that used higher level functions of EHRs dem-
onstrated improvements in chronic disease management and
preventive service delivery.

Accomplishing the goals set forth by the HITECH Act re-
quires internal practice changes such as dedicated use of advanced
EHR functions and significant modifications to work processes at
the primary care practice level. Creating and sustaining highly
functional teams can facilitate the move toward achieving the
most benefit from these new technologies. Transition planning
(ie, planning in advance for how basic processes in the office
will change), including redesigning roles of individuals and work
processes, responding to system interruptions, and incorporating
upgrades in ways that are least disruptive, is key. Practices will
also need to increase communication and training for employ-
ees and physicians, create alternative strategies for patient care
during system implementation and upgrades, and formally de-
velop new processes and procedures for provision of care and
office operations. Other keys to the adoption and meaningful use
of advanced EHR functions include understanding the role tech-
nology plays in primary care practice transformation for patient-
centered care, how to implement and efficiently utilize the EHR,
and obtaining outside financing if needed.

External technical and financial support is also critical for
practices to overcome challenges in the adoption and use of
advanced EHR functions. There are crucial differences in
the ability of independent primary care practices to adopt
and utilize EHRs for quality improvement compared with
practices that are owned and operated by large healthcare
systems. These practices will need additional support from
outside sources. Federal and state regulators should continue
to support practices by providing financial incentives, grants,
and loans to practices. At the regional level, technical assis-
tance from RECs and information-sharing between practices
and other healthcare organizations are key facilitators for the

adoption and use of advanced EHR functions.
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