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ABSTRACT

magnitude of use.

Background Advances in information technology have increased remote access to the electronic health record (EHR).
Concurrently, standards defining appropriate resident supervision have evolved. How often and under what circumstances
inpatient attending physicians remotely access the EHR for resident supervision is unknown.

Objective We described a model of attending remote EHR use for resident supervision, and quantified the frequency and

Methods Using a mixed methods approach, general medicine inpatient attendings were surveyed and interviewed about their
remote EHR use. Frequency of use and supervisory actions were quantitatively examined via survey. Transcripts from
semistructured interviews were analyzed using grounded theory to identify codes and themes.

Results A total of 83% (59 of 71) of attendings participated. Fifty-seven (97%) reported using the EHR remotely, with 54 (92%)
reporting they discovered new clinical information not relayed by residents via remote EHR use. A majority (93%, 55 of 59)
reported that this resulted in management changes, and 54% (32 of 59) reported making immediate changes by contacting cross-
covering teams. Six major factors around remote EHR use emerged: resident, clinical, educational, personal, technical, and
administrative. Attendings described resident and clinical factors as facilitating “backstage” supervision via remote EHR use.

Conclusions In our study to assess attending remote EHR use for resident supervision, attendings reported frequent remote use
with resulting supervisory actions, describing a previously uncharacterized form of “backstage” oversight supervision. Future work
should explore best practices in remote EHR use to provide effective supervision and ultimately improve patient safety.

Introduction

The clinical environment in which residents learn has
undergone tremendous change over the past decade.
In particular, the widespread implementation of the
electronic health record (EHR), in part due to federal
incentives, has transformed access to patient infor-
mation."* Prior studies show that residents frequently
view the EHR from home to assess clinical informa-
tion, order tests, and contact cross-cover teams to
make changes in clinical management.” Modern
EHRs provide physicians unprecedented access to
view clinical information remotely or outside of the
immediate patient care setting. Remote EHR access
likely affects how residents and their supervising
attending physicians interact in the inpatient setting
while caring for patients.

DOI: http://dx.doi.org/10.4300/JGME-D-16-00847.1

Editor’s Note: The online version of this study contains a table of
resident and clinical factors influencing attending remote access of
the electronic health record.
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Changes in resident work hour limits and supervi-
sion requirements over the past decade provide
additional context to view the impact of remote
EHR access. The 2011 Accreditation Council for
Graduate Medical Education (ACGME) duty hour
standards included the first explicit requirements for
resident supervision in postgraduate training, high-
lighting the importance of progressive independence
and specifically defining levels of supervision as direct,
indirect, or oversight.* Supervision continues to be a
priority in the ACGME’s Next Accreditation System,
established in 2012.°

Little attention has been paid to if or how the EHR
affects attending supervision of residents, or how
often attendings use it for resident supervision.
Interestingly, senior residents have been reported to
value remote EHR access as a facilitator in developing
trust and providing supervision to interns.® Studies on
the effects of computerized provider order entry
suggested a role for supervision, and commentaries
have postulated that supervision may be enhanced by
thoughtful EHR use.”” No study to date has
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investigated the implications of attending remote
EHR use on resident supervision and patient care.
To address this gap, we examined how attendings
remotely access EHR on inpatient general medicine
teaching services. We define remote access as use of
the EHR away from the resident teams and the
immediate patient care setting. This study has 2 aims:
(1) to identify attending patterns of EHR use,
including overall frequency of remote access, tasks
performed, how use varies by day of call cycle, and
frequency of supervisory actions; and (2) to describe a
conceptual model to identify factors influencing why
attendings remotely access the EHR, and elicit their
perspectives on supervision occurring as a result of
information discovered via remote EHR access.

Methods
Setting

The University of Chicago general medicine service
has 4 teams consisting of 1 attending physician
(internist, hospitalist, subspecialist, or chief resident),
1 resident (postgraduate year 2 [PGY-2] or higher),
and 2 interns (PGY-1). Attendings and residents
complete 2- to 4-week rotations. Residents take
admitting call every fourth night for 28-hour over-
night shifts, while interns alternate day (7 am to 7 pm)
and night (7 p™m to 7 am) call shifts. Attendings round
with the team postcall on new admissions and daily
on hospitalized patients. The EpicCare (Epic Systems
Corp, Verona, WI) EHR was implemented in 2010
with remote access capability via a secured virtual
environment.

Mixed Methods Approach

We used 2 concurrent data collection approaches: a
survey and in-person interviews, with a triangulation
design, in which we interpreted our 2 datasets
together to address the research questions.'® Mixed
methods are used under a pragmatist paradigm to
provide multiple perspectives into a poorly described
phenomenon. This allowed for a richer and more
comprehensive view of our research questions, using
all practical means to obtain knowledge and com-
pensating for some of the limitations of both
methods.'®"? Our research questions corresponded
to the aims of the study: (1) when and how often do
attendings remotely access the EHR, for what specific
tasks, and how often do they perform supervisory
actions; and (2) why do attendings remotely access
the EHR, and how do they perceive this relates to
resident supervision? Quantitative methods assessed
the magnitude and frequency of remote EHR access
and supervisory actions.'' Qualitative methods
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What was known and gap

There is interest in enhancing resident supervision; to date
no studies have explored supervision via remote use of the
electronic health record (EHR).

What is new
A study analyzed factors in attending physicians’ remote EHR
access and use for supervision and clinical management.

Limitations
Single site study limits generalizability; survey tool without
validity evidence.

Bottom line

Remote supervision via attending access of the EHR could
offer an added tool for resident supervision to improve
resident education and patient safety.

probed the reasons behind attendings’ remote EHR
access and how it related to resident supervision.'>!?

Sampling Strategy

A purposive sampling strategy was used to obtain
data from stakeholders directly involved in the
phenomenon of interest.'>™"* We approached general
medicine service attendings within 1 to 2 weeks
following their rotation to minimize recall bias.
Subsequent data collection was guided by theoretical
sampling, informed by ongoing iterative data analysis
to determine theoretical saturation.*™'* Data were
collected between January and November 2012, to
sample a range of participants over time to capture a
description of the phenomenon independent of
seasonal changes and resident experience.

Data Collection

Participants provided oral consent and completed
both a survey and interview. The 31-item, paper-
based survey collected demographic information, and
measured timing and frequency of EHR use, tasks
performed, and frequency of supervisory actions. The
survey was developed from prior work on resident
supervision, and was informed by literature and
expert review.'> It was pilot-tested with recent
residency graduates, and revised based on these
discussions. Thirty-minute, semistructured interviews
to explore attending remote EHR use, clinical
decisions and events related to remote use, and use
for resident supervision were conducted by 1 inves-
tigator (S.K.M.), and were digitally recorded. The
interview script was developed based on expert
discussion and a literature review. We used critical
incident technique to solicit specific examples of
clinical events during the rotation that were influ-
enced by attendings’ remote use of the EHR. This
allows rare events to be documented, and has been
used in previous qualitative work on resident
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Eligible attendings on general
medicine service from January 2012
to November 2012 during attending
blocks® (n = 88)

Exclusions (n=17)
o 7attending blocks were covered by
researchers involved in the study
e 10 ding blocks were covered
by attendings scheduled for 4-week
blocks (interviewed at the
conclusion of their service time)

Eligible attendings (n=71)

{ Unavaitable for par (n-12) I

[ Consented and interviewed (n =59, 83%) |

FIGURE 1
Attending Participation and Eligibility

@ Attending blocks are defined as 2 weeks of service per month. Four
attendings are scheduled every block, and there are 2 blocks per month in
the calendar year.

supervision to explore specific patient care interac-
tions. 17

The University of Chicago Institutional Review
Board approved this study.

Data Analysis

We analyzed survey data using Stata version 13.1
(StataCorp LLP, College Station, TX). We used
descriptive statistics to report frequencies, and 2-
sample tests of proportion as appropriate to examine
differences in EHR use by task across different days in
the admitting call cycle, to test the association
between frequency of use for specific tasks and days
of the call cycle that represented distinct points in the
care of a patient (eg, postcall versus on-call day) and
different contexts of EHR use (eg, in-house versus
remote use).

We performed a qualitative analysis of interview
transcripts with a grounded theory approach using
the constant comparative method to develop themes
describing factors that influence attending remote
EHR use.'”™"* Recorded interviews were transcribed
and anonymized. Using ATLAS.ti 7.1 (ATLAS.ti
Scientific Software Development GmbH, Berlin,
Germany), 3 investigators (S.K.M., K.T., J.M.E)
coded an initial number of transcripts, with sentences
and phrases as units of analysis. We used an inductive,
iterative process to identify themes that encompassed
several codes. Memo-writing and diagrams were used
to facilitate analysis.'* Investigators met at regular
intervals to establish a coding framework and resolve
discrepancies via discussion until consensus was
achieved. New codes that emerged were included in
the coding scheme until thematic saturation was
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reached.' The coding framework was applied to all
transcripts.

Trustworthiness was enhanced by peer scrutiny,
review of design and implementation, and regular
investigator meetings.'® Reflexivity was maintained
by considering researcher characteristics of the
investigators, who at the time were a research fellow
(S.K.M.), medical student (K.T.), and faculty mem-
bers (D.O.M., VM.A., J.M.E) at the study institu-
tion. This study adheres to the criteria established by
the standards for reporting qualitative research.'’

Results

Of 71 eligible attendings, 59 (83%) participated in
the study, completing both the survey and interview.
This included attendings with multiple service rota-
tions, and there were 45 unique attending participants
(FIGURE 1). The majority were female (58%, 26 of 45),
and 69% (31 of 45) were general internists. About
25% (11 of 45) had completed postgraduate training
within the past 3 years, 42% (19) within the past 4 to
15 years, and 36% (16) more than 15 years earlier.
Most (80%, 36 of 45) spent at least 4 weeks on
inpatient service per year.

Quantitative Analysis

Nearly all attendings (96%, 57 of 59) used the EHR
remotely. Most (93%, 55 of 59) estimated they used
the EHR for 60 to 90 minutes daily, and a small
number reported use for more than 90 minutes (7%,
4 of 59).

Attendings were surveyed on how often they used
the EHR for specific tasks. The most common tasks
were completing documentation, monitoring clinical
information, and reviewing consultant notes (TABLE 1).
Attendings reported both in-house and remote EHR
use, and specified use for each task by day of the
admitting call cycle. For in-house EHR use, attendings
reviewed past notes/history more frequently on post-
call days (75%, 44 of 59) versus on-call days (54%, 32
of 59; z=2.31; P=.021). For remote EHR use,
attendings monitored clinical information more fre-
quently on postcall (81%, 48 of 59) versus on-call days
(64%, 38 of 59; z=2.07; P=.038). They also
reviewed consultant notes more frequently on postcall
(76%, 45 of 59) versus on-call days (56%, 33 of 59;
z=2.33; P =.020).

In response to the question of how often remote
EHR use led to supervisory actions with the resident
team, nearly all attendings (93%, 55 of 59) reported
using it to confirm clinical information received from
residents, and 54% (32 of 59) reported that they did
this often (at least 3 times per week during the
attending’s preceding rotation). Almost every
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TABLE 1
Frequency of Attending-Reported Electronic Health Record (EHR) Tasks by Day in Call Cycle®
In-House Use Remote Use
EHR Tasks Postcall, | On-Call, P Postcall, | On-Call, P
No. (%) No. (%) | Value | No. (%) No. (%) | Value
Sign notes 58 (98) 54 (92) NS 52 (88) 45 (76) NS
Monitor clinical information (eg, vital signs, laboratory 53 (90) 48 (81) NS 48 (81) 38 (64) .038°
or testing results)
Review consultant notes 50 (85) 43 (73) NS 45 (76) 33 (56) .020°
Review past notes or history 44 (75) 32 (54) 021° 35 (59) 27 (46) NS
Prepare points for teaching rounds 17 (29) 20 (34) NS 16 (27) 19 (32) NS
Communicate with other providers via EHR inbox 12 (20) 10 (17) NS 11 (19) 8 (14) NS
Place orders 4 (7) 1(2) NS 3 (5) 3 (5) NS

Abbreviation: NS, not significant.
*N=59.
b p < 05; 2-sample test of proportions.

attending (92%, 54 of 59) reported discovering
information that residents did not relay adequately,
with 25% (15 of 59) noting that this occurred often,
and 93% (55 of 59) reported making changes in
clinical management as a result of these discoveries,
with 20% (12 of 59) reporting it happened often.
Most (86%, 51 of 59) reported that management
changes occurred the following day on rounds, and
more than half (54%, 32 of 59) reported immediate
changes in clinical care as a result of discovering
information. This was defined as a call from home to
the cross-covering team, with 14% (8 of 59) reporting
that this occurred 3 times per week.

Qualitative Analysis

Six themes for factors influencing remote EHR use
emerged from the qualitative analysis: (1) resident
factors; (2) clinical factors; (3) educational factors; (4)
personal factors; (5) technical factors; and (6)
administrative factors (TABLE 2).

The majority of codes related to resident and
clinical factors (provided as online supplemental
material). Attendings often referred to remote EHR
access as a tool in determining entrustment, and
adjusted use as needed based on perceptions of
resident competence: “I’'m going to be like Ronald
Reagan—I"m going to trust but verify. [ will randomly
go on and check some things, and ’'m not going to say
anything if things are fine.” (Attending MM, inter-
view 153; theme: resident factors; subtheme: trust but
verify)

Remote access was described as helpful in provid-
ing supervision in a dynamic clinical environment:

“The model that we typically have for supervision
is you check in once, maybe twice a day with your

team after rounds. But there’s . . . stuff changing all
the time, and they’re reacting to that information,
making decisions based on the information that
they have when it comes to them.” (Attending SS,
interview 100; theme: resident factors; subtheme:
supervising residents in the event of evolving
patient information or uncertainty)

Remote EHR access was also valued as providing a
safety net for patient care, particularly in complex or
uncertain clinical cases. “With how sick our patients
are and to know our residents are in training, we can’t
expect that they would see all of it, so I do feel that
monitoring is appropriate.” (Attending A, interview
101; theme: resident factors; subtheme: acting as
resident safety net)

Work hours and handoffs were frequently dis-
cussed, with remote use described as a means to
maintain continuity of care:

“As the attending, you’re the link, because now
with work hours and days off, you may be the only
person who’s seen them from start to finish . . . the
record makes me feel like I know the patient more,
because it’s not like I’'m just hearing from other
people, I can really follow everything real-time.”
(Attending R, interview 129; theme: clinical
factors; subtheme: more active attending role to
maintain continuity of care)

Finally, attendings noted reasons for remote EHR
use unrelated to residents or supervision, such as
personal curiosity, their own experience or comfort,

convenience, and use for administrative tasks (TABLE 2).

A conceptual model for attending remote use of the
EHR emerged from the quantitative and qualitative
analyses (FIGURE 2). It integrated the reasons that
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TABLE 2

Factors Influencing Attending Remote Access of the Electronic Health Record (EHR)

Theme

Major Subthemes and Description

Resident factors

Resident trust, level of experience, and assessment of competence

Acting as resident safety net

Trust but verify: personally verifying communicated information

Assessing quality of documentation

Supervising residents in the event of evolving patient information or uncertainty

Balancing resident autonomy

Information overload on rounds: use to clarify presentations

Supervision driven by sentinel clinical event

Clinical factors Reviewing clinical data

Personally monitoring acutely ill or evolving patients

More active attending role to maintain continuity of care

Completing documentation

Efficiency and planning for team workload and call cycle

Communicating with cross-cover to order diagnostics/therapeutics

Communicating with other providers

Aiding transitions of care

Direct communication via EHR inbox regarding patient care

Educational factors

Identifying teaching points or preparing for rounds

Impact on rounds and communication or presentation skills

Philosophy of attending’s role in training and education

Providing feedback on performance or decision-making, or clarification

Using EHR to role-model

Respecting resident time constraints

Discerning when EHR is appropriate for supervision and feedback

Personal factors

Relationship with team and transparency about use

Attending clinical experience and comfort

Interesting case/curiosity

Specialty-driven tendencies affecting EHR use

Personal or ethical obligation to review EHR

Philosophy of physician-patient relationship, concern for “iPatient” phenomenon®®

Technical factors

Ease of remote access from home/luxury and convenience

Technical ability and usability

Disdain for EHR/preference for paper chart

Use of remote technology

Administrative factors

Clarifying and correcting documentation for billing or quality standards

Expedite logistics to circumvent systems issues

Legal responsibility to review EHR

Completing billing information

attendings described for remote use, along with the
supervisory actions that were most frequently report-
ed.

Discussion

In this study, attendings frequently accessed the EHR
remotely and discovered information outside of the
immediate patient care setting. As a result of their

710 Journal of Graduate Medical Education, December 2017

remote EHR wuse, nearly all attendings reported
making changes in patient care plans based on clinical
information discovered. Attendings accessed the EHR
remotely for reasons commonly related to residents
and clinical care. Many subthemes emerged, suggest-
ing use for resident supervision.

Attendings directly sought clinical information on
patients more commonly via remote access on the
postcall day following admission. This finding could
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Factors

Trainee Factors

R me G i Personal Factors

EHR by teaching
attendings on an
internal medicine
inpatient service  [<—]

Backstage
Oversight
Supervision
Technical Factors

Administrative

Clinical Factors
Factors

Discover clinical
information
independent from
team

Attending-driven
change in clinical
management

Confirm clinical
information

FIGURE 2

Conceptual Model—Factors Influencing Attending
Remote Electronic Health Record (EHR) Use and Resulting
Supervisory Actions

suggest (as was noted in the interviews) that
attendings use the EHR more actively when patients
are more likely to be undifferentiated, and when
residents may require more attending involvement or
supervision. Interestingly, attendings noted higher
overall and remote EHR use on postcall days in all
but 1 activity (preparing teaching points for rounds).
Remote EHR access may be a tool attendings use to
monitor real-time clinical decision-making and man-
agement efficacy at the moment patient information is
available.

In interviews, attendings frequently described
resident and clinical factors as drivers of remote
EHR use. Among the themes and subthemes emerging
from qualitative analysis, attendings described remote
EHR use as a type of supervision most aptly
characterized as backstage oversight.”! In contrast
to direct or indirect supervision, this oversight
supervision occurs when attendings provide feedback
on clinical care provided by residents.” Backstage
oversight, defined by the framework on which the
ACGME definitions were based, is supervision of
which the resident may not be directly aware.”' A
prominent subtheme was the concept of remote use as
a safety net for clinical care. The changing paradigm
of resident supervision has been influenced by the
heightened focus on quality and patient safety over
the last decade.”* Much of the focus on the EHR has
been through the Centers for Medicare and Medicaid
Services Meaningful Use program, calling for the
EHR to be utilized in a manner that improves quality,
safety, and clinical outcomes.”” If attendings are using
backstage oversight via the EHR for patient safety

ORIGINAL RESEARCH

purposes as this study suggests, the EHR could be
further leveraged to contribute to this effort by
highlighting meaningful supervisory use in postgrad-
uate training.

Attendings discussed their remote use of the EHR
through the lens of resident trust. Entrustment is a
complex process for which supervisors must make
specific, personalized decisions regarding the ability
to trust residents with certain tasks.”* Five major
determinants of entrustment (trainee, supervisor,
relationship, task, and contextual factors) have been
well described, and are well aligned with the findings
of our study.”> Remote use of the EHR may further
inform attending judgments regarding entrustment of
autonomy to residents, particularly for ad hoc
entrustment decisions.?’

Time constraints were a prominent reason influ-
encing attending remote EHR access in several
subthemes. Work hour limitations have significantly
affected the time spent in direct contact between
supervising attendings and residents.*® Remote EHR
access may help mitigate the effects of limited contact
between supervising attendings and residents.

Our study has limitations. It was performed at a
single site, academic tertiary care center with an EHR
equipped with the capability for remote access, which
may limit generalizability. Our sampling was restrict-
ed to internal medicine attendings within 1 inpatient
service. Answers were self-reported, and nonresponse
or recall bias may have affected results. Finally, we
did not obtain resident viewpoints on supervision, an
important perspective to consider, and our study did
not assess the degree to which changes in manage-
ment were communicated to residents to allow them
to learn from their decisions.

Future work in this area should identify best
practices to develop and refine attending remote
EHR access as a method of providing resident
supervision. Alternative methods of examining the
EHR should be utilized to further study this question.
For example, data mining and natural language
processing of clinical documentation are techniques
used in both quality improvement and medical
education that could be applied to further study the
role of the EHR in resident supervision.””*®

Conclusion

We found that attendings remotely access the EHR on
a frequent basis, and often make changes in clinical
care as a result, in a manner consistent with backstage
oversight supervision. Attendings report different
reasons for remote EHR use, with the most common-
ly described centering on resident and clinical factors.
These insights into how attendings use the EHR can
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help support efforts toward development of appro-
priate supervisory techniques and ultimately improve
resident supervision and patient safety.
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