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ABSTRACT

Objective To evaluate practitioners’ expectations of, and
satisfaction with, older and newer electronic health
records (EHRs) after a transition.

Material and methods Pre- and post-transition survey
administered at six academic-affiliated ambulatory care
practices from 2006 to 2008. Four practices transitioned
to one commercial EHR and two practices to another.
We compared respondents’ expectations of, and
satisfaction with, the newer EHR.

Results 523 subjects were eligible: 217 were available
before transition and 306 after transition. 162
pre-transition and 197 post-transition responses were
received, yielding 75% and 64% response rates,
respectively. Practitioners were more satisfied with the
newer EHRs (64%) compared with the older (56%)
(p=0.15) and a small majority (58%) were satisfied with
the transition. Practitioners” satisfaction with the older
EHRs for completing clinical tasks was high. The newer
EHRs exceeded practitioner expectations regarding
remote access (61% vs 74%; p=0.03). However, the
newer EHRs did not meet practitioners’ expectations
regarding their ability to perform clinical tasks, or more
globally, improve medication safety (81% vs 61%;
p<0.001), efficiency (70% vs 44%; p<0.001), and
quality of care (77% vs 67%; p=0.04).

Discussion Most practitioners had favorable opinions
about EHRs and reported overall improved satisfaction
with the newer EHRs. However, practitioners’ high
expectations of the newer EHRs were often unmet
regarding facilitation of specific clinical tasks or for
improving quality, safety, and efficiency.

Conclusion To ensure practitioners” expectations, for
instance regarding improvements in medication safety,
are met, vendors should develop and implement
refinements in their software as practices upgrade to
newer, certified EHRs.

INTRODUCTION

Adoption of ambulatory electronic health records
(EHRs) has become important for improving
patient safety, healthcare quality, and efficiency.'™
Nationally, up to $30 billion will be spent on the
EHR incentive program to support meaningful use
of EHRs.* EHRs certified for meaningful use have
the capability to record patients’ clinical and
demographic data, view and manage laboratory test
results and imaging studies, manage order entry,
and support clinical care through clinical decision
support.” Early adopters of EHRs are progressively
transitioning to newer EHRs that meet meaningful
use requirements in order to be eligible for financial
incentives.® It is important to identify and describe
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the barriers faced while transitioning to newer
EHRs, since it is well known that the initial tran-
sition from a paper-based to an electronic system
can be challenging and transitioning between
systems may have different barriers.? 7=~

Limited research evaluating transitions between
EHR systems suggests that a number of unique
challenges may be faced when transitioning from
an older to a newer system.” These challenges
include resistance from practitioners who may be
very loyal to an older EHR system, issues
surrounding data transfer between two different
systems, and potential threats to patient safety due
to variations in the e-prescribing functionality.'®
This is in addition to traditional challenges faced by
practitioners newly implementing an EHR, such as
the intensive training and ongoing technical
support needs and perceived disruptions to work-
flow and efficiency that come from system
implementation.5 114

As key healthcare policy changes begin to address
and overcome some of these barriers by providing
financial and technical support for practitioners and
organizations adopting EHRs, overcoming ambu-
latory practitioners’ apprehension regarding EHRs
is becoming ever more important.? ™ ' A recent
review of health information technology (health
IT) literature found that although the benefits of
health IT are beginning to emerge in both smaller
and larger organizations, provider dissatisfaction
with EHRs remains a significant problem and
thus has the potential to be an important barrier
to widespread adoption and meaningful use of
EHRs.!” Understanding practitioners’ expectations
of a new EHR system before the transition and
their satisfaction afterwards may help to improve
physician satisfaction following the changeover.

Therefore, we carried out a pre- and post-transi-
tion study designed to evaluate practitioners’
expectations of and satisfaction with transitioning
from older EHRs to newer EHRs at six academic
ambulatory care practices. Understanding practi-
tioner perceptions can facilitate the development
of strategies to maximize satisfaction while mini-
mizing resistance surrounding transitions between
EHR systems.

METHODS

Background and setting

We interviewed practitioners at six ambulatory care
practices located in New York City. Specialties
included internal medicine, obstetrics/gynecology,
pediatrics, geriatrics, and family medicine. These
six ambulatory care practices are part of the
ambulatory care network of a large teaching
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hospital associated with two medical schools. The network is
distributed between two geographic locations; four practices are
located at an eastern campus and two at a western campus.
Patients in these practices receive ongoing care provided by
residents, under the supervision of faculty members, or care
provided directly by attending physicians or nurse practitioners.
Although resident education is a significant activity at these
locations, the majority of attending practitioners have their own
patient panels. Furthermore, the few attending practitioners
who solely supervise residents not only have to co-sign the
resident’s note, but also are held responsible for ensuring patient
charts are completely up-to-date (eg, visit notes, problem lists,
medication lists, and allergy information). Therefore, all practi-
tioners were required to know how to use the newer EHRs.

In 2005, the ambulatory care network began planning for the
implementation of new EHRs for all practice sites. Two different
commercial EHRs were implemented, with all the practices on
the eastern campus adopting one commercial system and all
practices on the western campus adopting a different commer-
cial system. Prior to the implementation of the new EHRs, the
electronic capabilities of each office practice varied. The East
campus practices used an older EHR which did not allow prac-
titioners to record extensive patient encounters, review special-
ized laboratory tests (eg, pathology specimens or radiology
results), or write prescriptions, or provide remote access. The
West campus practices used a hybrid electronic and paper
system to complete tasks such as scheduling patients, ordering
and reviewing laboratory tests, and writing prescriptions. For
example, practitioners had the option of creating prescriptions
either by hand or electronically. History and physical examina-
tion results were documented using paper, and remote access
was unavailable.

Preparation for the transition was extensive. The old EHRs
had been in place for at least 5 years at all sites. Prior to the
implementation of the newer EHRs, all practitioners had to
attend mandatory training sessions with separate sessions for
faculty and residents. Additionally, each practice site had
designated physician ‘super users’ who had extra training to
assist with the on-site training of practitioners after the system
went live. For the first month after the system went live,
practitioners’ schedules were reduced and support staff from
each vender were onsite at practices implementing their soft-
ware. After the first month, the vendor support team was still
available via email, and monthly meetings were held between
the vendor and representatives from each practice site.

Design and subjects

This was a pre—post, cross-sectional survey of ambulatory care
practitioners. All practitioners affiliated with the six ambulatory
care practices were eligible for the study. Practitioners on
maternity or disability leave were excluded. Additionally, for the
pre-transition survey, we excluded residents in their last year of
training since they would graduate before the post-transition
survey was fielded. Practitioners varied by specialty and training
level. This study received human subject research approval from
the Institutional Review Boards at Weill Cornell Medical College
and the College of Physicians and Surgeons of Columbia
University.

Survey development

We developed an eight-page survey tool based on a systematic
review of the literature regarding practitioner satisfaction with,
and adoption of, EHRs and computerized physician order entry
(CPOE) systems, focusing specifically on ambulatory care
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practices. The survey was piloted with eight practitioners of
various backgrounds, training, and practice locations.

The final pre-transition survey included items designed to
assess practitioner and practice characteristics, general work
perceptions, and comfort with and use of IT. Specifically, prac-
titioners were asked to respond to questions regarding clinical
tasks, their method of completing these tasks (on paper or
electronically), and satisfaction with their method of completing
these tasks. Respondents were also asked questions regarding
expected satisfaction, benefits, barriers, and the costs of imple-
menting a new EHR. The post-transition survey differed slightly
from the pre-transition survey. Two new questions were added
(‘How satisfied are you with this new EHR?” and ‘How satisfied
were you with the transition to the new EHR?’) and questions
regarding anticipated satisfaction with the new EHR were
eliminated as they were no longer relevant. The post-transition
survey was piloted with six practitioners of various back-
grounds, training, and practice locations.

Survey administration

For the pre-transition survey, Atlantic Research and Consulting
(Boston, Massachusetts, USA) was contracted to administer the
survey from March to June 2006 over a 10-week period on each
campus. The initial survey was mailed with a $10 cash incentive
and an introductory letter which included a link for the web
version of the survey. Subsequently, a second mailing and two
reminder emails with web links to the questionnaire were sent
to non-respondents.

Approximately 3 months after the newer EHRs were imple-
mented at each practice site, we administered the post-transi-
tion survey. The survey was administered both electronically
and via mail, which included a link for the web version of the
survey, along with a $5 Starbucks gift card incentive. Addi-
tionally, we sent weekly reminder emails to non-respondents
and visited each practice twice to promote survey completion.
The post-transition survey was administered from February to
November 2008, with each practice site given a 12-week period
to complete the survey.

Outcome measures

We compared respondents’ expectations of, and eventual satis-
faction with, the new EHR and its implementation across three
domains: practitioner characteristics, workflow satisfaction, and
comfort with and use of IT. Practitioner characteristics included:
age, gender, specialty training, training level (staff physician or
trainee), practice site, years practicing medicine, and years at the
practice site. Practitioner workflow satisfaction included: satis-
faction with the old system (satisfied or dissatisfied), satisfaction
with the newer EHR (satisfied or dissatisfied), attitude toward
EHRs in general (responses grouped as very or somewhat posi-
tive compared to somewhat or very negative), and satisfaction
with the transition to the newer EHR (satisfied or dissatisfied).
Comfort with and uses of IT included: self-reported typing skills
(excellent, good, poor, and very poor) and perceived comfort
level with using IT to perform clinical duties (very comfortable
or not very comfortable).

Statistical analysis

All analyses were conducted using SAS Statistical Package V.9.1
(SAS Institute). Comparisons between pre- and post-transition
survey respondents were made using Pearson y? analyses. Then
we described and compared responses about work flow, comfort
with IT, expectations, and satisfaction, before and after the
transition using Pearson % analyses or Fisher’s exact tests when
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appropriate. Lastly, as we excluded respondents who indicated
that they did not perform a clinical activity, our denominators
for each item vary accordingly.

We performed two sub-analyses to check the validity of our
results. First, we examined a subgroup of sites consisting of the
four practices that transitioned from the same older EHR to the
same newer EHR. Pre- and post-transition comparisons were
made for this subset using the same variables as described for the
entire dataset. These associations were examined using the %>
and Fisher’s exact test. The second sub-analysis was for a group
of 45 subjects who responded to both the pre- and post-transi-
tion surveys to examine within-subject differences. McNemar’s
test for paired data was used to identify differences between pre-
and post-transition responses. In both sub-analyses, the results
showed similar trends as in the full dataset. We show our main
analysis and the sub-analysis of the 45 practitioners who
responded to both the pre- and post-transition surveys.
However, sample size constraints did not allow for statistical
comparisons between the two analyses.

RESULTS
Practitioner and practice characteristics
In total, 523 subjects were eligible to participate in the survey,
217 before transition and 306 after transition. Completed surveys
were received from 162 pre- and 197 post-transition respondents,
yielding a 75% and 64% response rate, respectively. Pre- and post-
transition respondents were similar with respect to gender, age,
profession, training level, number of years since medical school
graduation, and number of years at practice site (table 1).
Respondents differed in specialty, with more geriatric and family
medicine physicians responding to the post-transition survey.
Response rates at each practice site before and after transition
varied (table 2). Only the geriatric practice had an increased
response rate. The other practices had decreased or similar
post-transition survey response rates.

Changes in overall satisfaction

Overall, the majority of practitioners (90%, 177/196) reported
a very or somewhat positive attitude toward EHRs in general.
Practitioners’ satisfaction increased with the newer EHRs: 56%
(91/162) were very or somewhat satisfied with the older system
compared to 64% (123/193) with the new EHR (p=0.15). A
small majority (58%, 110/191) of practitioners reported that
they were very or somewhat satisfied with the transition to the
new EHR.

Changes in comfort with and use of IT
Practitioners in this study were comfortable with using IT in
general and with using it for patient care (93% (149/161) before

Table 1 Respondent characteristics before and after ambulatory EHR
transition
Pre-transition Post-transition
(N=162), n (%) (N=197), n (%) p Value

Age (mean, SD) 35.0, 10.3 34.2,9.2 0.47
Gender (male) 58 (36) 62 (33) 0.56
Physicians 151 (93) 185 (96) 0.27
Non-physicians 11 (7) 8 (4)
Training level

Staff physicians 49 (33) 56 (30) 0.69

Trainee 102 (68) 128 (70)
Specialty

Geriatrics 5 (4) 13 (7) 0.003

Family medicine 0(0) 15 (8)

Internal medicine 71 (52) 77 (43)

Pediatrics 49 (36) 53 (30)

Obstetrics/gynecology 13 (9) 22 (12)
Number of years since graduation 6.7, 9.1 6.3, 8.3 0.65
from medical school (mean, SD)
Number of years at ambulatory 3.9 47 41,50 0.64

care practice (mean, SD)

EHR, electronic health record.

transition compared to 97% (188/194) after transition; p=0.06).
The majority of respondents also reported having excellent or
good typing skills (88% (141/161) before transition, 92% (180/
195) after transition; p=0.24).

Changes in satisfaction with performing clinical tasks
Practitioners had significantly higher satisfaction rates with the
old EHRs in supporting their ability to perform most clinical
tasks (table 3). For example, practitioners’ satisfaction with
documenting patient histories significantly decreased after
transition (90% vs 73%; p<0.001). Similarly, practitioners were
less satisfied with documenting allergies, keeping patient lists,
tracking health maintenance systems, referring to clinical
guidelines, checking drug information, and writing prescriptions.
Increased satisfaction was reported with communicating refer-
rals and having remote access. Lastly, there was no change in
practitioners’ satisfaction with ordering or reviewing laboratory
tests and results, coding according to ICD-9, or creating patient
registries.

Expected satisfaction compared to actual satisfaction

Practitioners had high expectations regarding the new EHRs’
capabilities for aiding the performance of particular tasks. Actual
satisfaction after transition exceeded pre-transition expected
satisfaction for only two tasks—remote access and viewing
laboratory results (p=0.03 and 0.04, respectively) (table 3). Post-

Table 2 Practice sites and practitioner characteristics before and after ambulatory EHR transition

Practice characteristics Visits/year Pre-transition* Post-transitiont
Response rate,+ n/N (%) Response rate,+ n/N (%)
Internal medicine/family medicine, EHR A 29102 15/21 (71) 19/29 (66)
Internal medicine/pediatrics, EHR A 16 500 10/12 (83) 10/16 (63)
Pediatrics, EHR B 14949 37/43 (86) 45/53 (85)
Obstetrics/gynecology, EHR B 14454 14/23 (61) 25/41 (59)
Geriatrics, EHR B 6900 9/14 (64) 14/17 (82)
Internal medicine, EHR B 60931 74/104 (75) 84/150 (56)

*Pre-transition survey conducted in 2006—total N=162/217=74% overall response rate

tPost-transition survey conducted in 2008—total N=197/306—=64% overall response rate

$Numbers may not add up to totals due to missing information (either physician training level or practice site).

EHR, electronic health record; EHR A, commercial EHR used at western campus; EHR B, commercial EHR used at eastern campus.
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Table 3 Pre-transition satisfaction and expected satisfaction compared to post-transition satisfaction with using the new EHR to complete specific

clinical tasks
(A) Pre-transition (B) Pre-transition (C) Post-transition p Value p Value
satisfaction (N=162%), expected satisfaction satisfaction (N=197%), (A compared (B compared
Clinical tasks performed with EHR n (%) (N=162*%), n (%) n (%) with C) with C)
Improved: post-transition satisfaction compared to pre-transition satisfaction
Communicating referrals 38 (51) 44 (69) 109 (69) 0.009 0.97
Remote access 37 (40) 49 (61) 113 (74) <0.001 0.03
Worsened: post-transition satisfaction compared to pre-transition satisfaction
Documenting history 115 (90) 71 (64) 136 (73) <0.001 0.10
Documenting allergies 114 (86) 75 (66) 137 (75) 0.01 0.1
Checking drug information 82 (68) 58 (56) 74 (49) 0.001 0.27
Writing prescriptions 94 (83) 59 (62) 103 (62) 0.001 0.88
Keeping lists 105 (80) 73 (64) 90 (50) <0.001 0.02
Tracking health maintenance 77 (63) 73 (68) 74 (45) 0.002 <0.001
Availability to clinical guidelines 59 (57) 55 (60) 45 (39) 0.009 0.003
Neutral: post-transition satisfaction compared to pre-transition satisfaction
Reviewing laboratory results 108 (78) 78 (65) 142 (76) 0.65 0.04
Ordering laboratory tests 113 (81) 77 (64) 129 (72) 0.06 0.15
Coding according to ICD-9 67 (71) 47 (60) 99 (65) 0.38 0.40
Creating patient registries 36 (57) 32 (58) 30 (54) 0.70 0.62

*n varies from row to row due to missing values.
EHR, electronic health record.

transition satisfaction was lower than expected for three
tasks—keeping lists, tracking health maintenance, and avail-
ability of clinical guidelines. There was no difference in pre-
transition expected satisfaction and actual post-transition
satisfaction for the remainder of the clinical tasks.

When more global pre—post expectations, such as expectations
related to the impact of the new EHR on safety, efficiency, and
quality of care, were evaluated, pre-transition expectations were
generally significantly higher compared with post-transition
satisfactions (table 4). For example, 81% of practitioners surveyed
before transition expected that the new EHR would improve
medication safety; however, only 61% maintained this satisfac-
tion after transition (p<0.001). The same was true regarding
expectations that the new EHR would improve efficiency and
productivity for practitioners and office staff, overall work life,
workload, clinical decision-making, and quality of care. There
were no areas in which global satisfactions after transition
significantly exceeded expectations before transition.

Sub-analysis of survey participants who completed both the
pre-transition and post-transition surveys
A total of 45 respondents completed both the pre-transition and
post-transition surveys. In contrast to the overall sample, more
staff physicians (67%, 26/39) than trainees (33%, 13/39)
responded. These respondents were older (mean age 41 years),
were more often female (64%, 29/45), and from fewer special-
ties, with 47% (17/34) in pediatrics, 33% (12/34) in internal
medicine, and 14% (5/34) in obstetrics and gynecology.
Overall, the within-group analysis showed similar trends as
described earlier with the total sample except fewer items were
statistically significant. For example, when comparing post-
transition satisfaction with pre-transition expected satisfaction,
the overall analysis found three tasks (ie, keeping lists, tracking
health maintenance, and availability of clinical guidelines) for
which pre-transition expectations were higher than post-tran-
sition satisfaction, whereas the within-group analysis found
only one of these clinical tasks to be statistically significant,
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Table 4 Pre—post practitioner expectations of newer EHRs regarding global improvements in quality,

safety, efficiency, and cost

Pre-transition

Post -transition

(N=162),* n (%) (N=197),* n (%) p Value
Expected that new EHR would increase or improve
Medication safety 126 (81) 115 (61) <0.001
Efficiency and productivity 109 (70) 84 (44) <0.001
Efficiency and productivity of office staff 106 (68) 70 (37) <0.001
Overall work life 91 (59) 76 (40) <0.001
Workload 87 (56) 59 (31) <0.001
Clinical decision-making 71 (46) 63 (33) 0.02
Quality of care 120 (77) 126 (67) 0.04
Patients’ privacy and confidentiality 66 (43) 64 (34) 0.08
Personal income 14 (9) 21 (12) 0.5
Ability to access medical record information 136 (88) 160 (84) 0.3
Expected new EHRs would decrease
Overall costs of care 35 (23) 29 (16) 0.1
Medical record staff expenses 74 (49) 59 (33) 0.003
Medical record storage costs 94 (61) 91 (50) 0.03

*n varies from row to row due to missing values.
EHR, electronic health record.
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with the other two showing similar trends. Specifically, the
within-group analysis showed the decline in satisfaction with
tracking health maintenance was statistically significant (86%
(19/22) before transition compared to 50% (11/22) after transi-
tion; p=0.02) and a trend for decreasing satisfaction with respect
to keeping lists (72% (23/32) vs 30% (19/32); p=0.16) and
availability of clinical guidelines (56% (9/16) vs 44% (7/16);
p=0.32). In the same manner, analysis of the total sample found
two tasks for which post-transition satisfaction exceeded pre-
transition expected satisfaction (ie, remote access and viewing
laboratory results), whereas the within-group analysis found
a similar non-statistical trend for remote access (69% (11/16) vs
88% (14/16); p=0.08) but no change in viewing laboratory results
(77% (27/35) vs 74% (26/35)). There were no other statistical
differences in pre-transition expected satisfaction and actual
post-transition satisfaction for the remainder of the clinical tasks.
When evaluating more global pre—post expectations, such as
expectations related to the impact of the new EHR on safety and
efficiency, this pattern was also found, with the within-group
analysis mirroring the results of the overall sample, but with
fewer items meeting statistical significance. For example, simi-
larly to the overall results, the within-group analysis found that
pre-transition expectations were generally higher compared with
post-transition satisfaction. For instance, 78% (31/40) of the
within-group practitioners before transition expected that the
new EHR would improve medication safety, but 60% (24/40) of
these practitioners had this same expectation after transition
(p<0.03). Likewise, this was true for efficiency and productivity
for practitioners (66% (27/41) vs 41% (17/41); p=0.01) and office
staff (63% (25/40) vs 40% (16/40); p=0.01), and for workloads
(64% (22/41) vs 32% (13/41); p=0.02). The other expectations
had similar trends but were not statistically significant (ie, work
life (54% vs 39%; p=0.130), patients’ privacy (41% vs 29%;
p=0.09), and access to medical records (93% vs 85%; p=0.3)).

DISCUSSION

Among a sample of primary care practitioners transitioning from
an older to a newer EHR with many more system capabilities,
we found practitioners generally had positive attitudes overall
toward EHRs and satisfaction was higher with the new EHR
system. However, pre-transition expectations of the new EHRs
were high. While some of the pre-transition expectations were
met by the new EHR, particularly the ability to provide remote
access, some were not, including the ability of the new EHR to
improve medication safety, efficiency, and quality of care.

The sub-group analysis of practitioners who responded to
both the pre-transition and post-transition surveys, supports the
trends found in the overall analysis. Importantly, since the
results of the sub-analysis, which consisted of a higher
percentage of older, staff practitioners, mirrored the main anal-
ysis, we can reason that the perceptions of the main analysis
were held by staff practitioners and trainees alike.

Our study is novel in being among the first to evaluate
longitudinally practitioner expectations for, and then their
satisfaction with, the transition between two EHR systems.
This is important because meaningful use requirements may
require practices to upgrade and transition from older to newer
EHRs. Generally, although the majority of our respondents had
positive attitudes toward EHRs after the transition, only two-
thirds were very or somewhat satisfied with the new EHRs. Our
lower satisfaction level compared to previous studies of practices
adopting an EHR system (reporting rates around 80%—90%)
suggests that transitioning between EHRs may present unique
challenges.™* '¥2° For example, practitioners who are very loyal
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to and satisfied with their old EHR may be more critical when
comparing the functionalities of the older and newer systems.
This is consistent with our results, which found that practi-
tioners expressed lower levels of post-transition satisfaction
with multiple task-specific functionalities of the new EHR.

Our findings that many practitioner expectations were unmet
with regard to implementation of the new EHR system are
mixed compared to the current literature.’™2* For example,
DesRoches and colleagues found that among practitioners using
a commercial electronic records system, many reported positive
effects of the system on quality of clinical decisions, commu-
nication with other practitioners, prescription refills, and
avoidance of medication errors.** There may be several expla-
nations why our findings differ. Previous literature has focused
on respondents’ initial adoption of an EHR, rather than on
transitioning between EHRs. Moreover, although the new EHRs
in our study had extensive functionalities, including in
comparison to the functionalities available in the older EHRs,
the presence of these functionalities alone may not lead to
enhanced medication safety or quality of care, supporting
practitioner perceptions.® % Lastly, we did not assess if practi-
tioners were using the EHRs’ functionalities correctly, although
actual usage is an important requisite for achieving gains in
quality, safety, and efficiency.® 2° %

Interestingly, despite lower levels of post-transition satisfac-
tion with multiple functionalities of the new EHR system,
practitioners were still more satisfied overall with the newer
EHR. There is growing evidence suggesting that not all useful
and important functions of EHRs are used or valued in a similar
manner.® 2 2° 27 28 It may be that practitioners were so satisfied
with a few highly valued features of the new EHR system that it
led to overall higher satisfaction with the new EHR system. In
this case, practitioners’ satisfaction with the ability to remotely
access information was greatly increased after transition
compared with before transition and may have contributed to
the high overall satisfaction with the new EHR, especially since
ability to remotely access information has important implica-
tions for workflow and the quality and safety of patient care. For
example, with remote access, practitioners can utilize the EHR
in multiple settings, including at home. This allows practitioners
flexibility as to when and where to prepare for patient visits,
complete notes, and review test results.

Lessons learned

Identifying the EHR features most important to practitioners
and optimizing their design in commercial systems may be
critical to ensuring overall satisfaction among practitioners who
transition between EHR systems. Managing practitioner
expectations early in the process also appears to be crucial, since
high expectations for a new EHR may not be met after transi-
tion. Lastly, given that only a small majority of practitioners in
our study were very or somewhat satisfied with the transition
between systems, identifying best practices for transitioning
between systems will be important given the increasing number
of practitioners or organizations expected to upgrade between
system versions or transition between systems in order to be
eligible for meaningful use incentives.

Limitations of the methods

Our study had several limitations. First, although our study
involved a large number of practitioners, from six separate
practices that used two different systems, these practitioners
were all associated with a large urban academic center, limiting
generalizability. Second, due to our study design, we only
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performed between-group comparisons rather than within-
subject comparisons. However, we were able to perform a small
sub-analysis of practitioners who took both the pre- and post-
transition surveys and found similar trends. Third, our study
measured perceptions 3 months after implementation. It is
possible that a longer period of acclimation to the new EHR
would have affected our results. Lastly, differences in our
response rates among practice sites and practitioner training
levels may have introduced an unknown bias.

CONCLUSION

With approximately 24%—36% of practitioners using commer-
cial EHRs and with a growing drive to have all practices adopt
certified EHRs that will meet meaningful use requirements, this
study contributes to the much needed literature about practi-
tioner experiences in transitioning to a newer ambulatory
EHR.?* 2 3 Our research suggests that high expectations before
transition may be unrealized for practitioners transitioning
between EHR systems, and that this may impact practitioner
satisfaction after transition. Understanding the unique perspec-
tive of practitioners transitioning between systems can allow for
the development of better transition practices, improved pre-
transition expectation management, and the design of EHRs
that better reflect practitioner needs and priorities.

Funding This project was supported by the United Hospital Fund (grant number
061118S) and New York-Presbyterian Hospital.

Competing interests None.

Ethics approval This study was conducted with the approval of Weill Cornell Medical
College.

Provenance and peer review Not commissioned; externally peer reviewed.

REFERENCES

1. Bates DW. The quality case for information technology in healthcare. BMC Med
Inform Decis Mak 2002;2:7.

2. Bates DW. Physicians and ambulatory electronic health records. Health Aff
(Millwood) 2005;24:1180—9.

3. Bates DW, Gawande AA. Improving safety with information technology. N Engl J
Med 2003;348:2526—34.

4. Meaningful Use. Centers for Medicare and Medicaid Services. http://www.cms.
gov/EHRincentivePrograms/35_Meaningful_Use.asp (accessed 6 Oct 2010).

5. Key Capabilities of an Electronic Health Record System: Letter Report. http://www.
nap.edu/catalog/10781.html (accessed 22 Jan 2007).

6. Crosson JC, Isaacson N, Lancaster D, et al. Variation in electronic prescribing
implementation among twelve ambulatory practices. J Gen Intern Med
2008;23:364—71.

7. Kaushal R, Bates DW, Jenter CA, et al. Imminent adopters of electronic health
records in ambulatory care. Inform Prim Care 2009;17:7—15.

406

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

Stream GR. Trends in adoption of electronic health records by family physicians in
Washington State. Inform Prim Care 2009;17:145—52.

Zandieh S0, Yoon-Flannery K, Kuperman GJ, et al. Challenges to EHR
implementation in electronic- versus paper-based office practices. J Gen Intern Med
2008;23:755—61.

Abramson EL, Malhotra S, Fischer K, et al. Transitioning between electronic health
records: effects on ambulatory prescribing safety. J Gen Intern Med
2011;26:868—74.

Bloomrosen M, Starren J, Lorenzi NM, et al. Anticipating and addressing the
unintended consequences of health IT and policy: a report from the AMIA 2009
Health Policy Meeting. J Am Med Inform Assoc 2011;18:82—90.

Cheriff AD, Kapur AG, Qiu M, et al. Physician productivity and the ambulatory EHR in
a large academic multi-specialty physician group. Int J Med Inform
2010;79:492—500.

Devine EB, Wilson-Norton JL, Lawless NM, et al. Implementing an ambulatory
e-prescribing system: strategies employed and lessons learned to minimize
unintended consequences. In: Henriksen K, Battles JB, Keyes MA, et al, eds.
Advances in Patient Safety: New Directions and Alternative Approaches (Vol. 4:
Technology and Medication Safety). Rockville (MD): Agency for Healthcare Research
and Quality (US), 2008.

Menachemi N. Barriers to ambulatory EHR: who are ‘imminent adopters” and how
do they differ from other physicians? Inform Prim Care 2006;14:101—8.

Arvary GJ. The limited use of digital ink in the private-sector primary care
physician’s office. J Am Med Inform Assoc 1999;6:134—42.

Dansky KH, Gamm LD, Vasey JJ, et al. Electronic medical records: are physicians
ready? J Healthc Manag 1999;44:440—54; discussion 54—5.

Buntin MB, Burke MF, Hoaglin MC, et al. The benefits of health information
technology: a review of the recent literature shows predominantly positive results.
Health Aff (Millwood) 2011;30:464—71.

Davis K, Doty MM, Shea K, et al. Health information technology and physician
perceptions of quality of care and satisfaction. Health Policy 2009;90:239—46.
0’Connell RT, Cho C, Shah N, et al. Take note(s): differential EHR satisfaction with
two implementations under one roof. J Am Med Inform Assoc 2004;11:43—9.
Penrod LE, Gadd CS. Attitudes of academic-based and community-based
physicians regarding EMR use during outpatient encounters. Proc AMIA Symp
2001:528—32.

Menachemi N, Powers T, Au DW, et al. Predictors of physician satisfaction among
electronic health record system users. J Healthc Qual 2010;32:35—41.

Terry AL, Giles G, Brown JB, et al. Adoption of electronic medical records in family
practice: the providers' perspective. Fam Med 2009;41:508—12.

Terry AL, Thorpe CF, Giles G, et al. Implementing electronic health records: key
factors in primary care. Can Fam Physician 2008;54:730—6.

DesRoches CM, Campbell EG, Rao SR, et a/. Electronic health records in ambulatory
care—a national survey of physicians. N Engl J Med 2008;359:50—60.

Hing ES, Burt CW, Woodwell DA. Electronic medical record use by office-based
physicians and their practices: United States, 2006. Adv Data 2007;26:1—7.
Miller RH, Sim I. Physicians’ use of electronic medical records: barriers and
solutions. Health Aff (Millwood) 2004;23:116—26.

Simon SR, Soran CS, Kaushal R, et al. Physicians’ usage of key functions in
electronic health records from 2005 to 2007: a statewide survey. J Am Med Inform
Assoc 2009;16:465—70.

Baron RJ. Meaningful use of health information technology is managing information.
JAMA 2010;304:89—90.

Blumenthal D. Stimulating the adoption of health information technology. N Engl J
Med 2009;360:1477—-9.

Jha AK, Ferris TG, Donelan K, et al. How common are electronic health records in
the United States? A summary of the evidence. Health Aff (Millwood) 2006;25:
w496—507.

J Am Med Inform Assoc 2012;19:401—406. doi:10.1136/amiajnl-2011-000333



