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Abstract Background Following the implementation of a new electronic health record (EHR)
system at Columbia University Irving Medical Center (CUIMC), the demands of the
novel coronavirus disease 2019 (COVID-19) pandemic forced an abrupt reallocation of
resources away from EHR adoption. To assist staff in focusing on techniques for
improving EHR utilization, an optimization methodology was designed referencing the
Consolidated Framework for Implementation Research (CFIR) approach.
Methods The study was performed using a methodology that comprised of two
primary components as follows: (1) analysis of qualitative and quantitative data and (2)
participation of frontline staff in project work groups. Working groups mapped out the
current state of the identified workflows, designed and implemented interventions,
monitored the effectiveness of each intervention, and scaled the proposed changes.
Results As a result of the optimization methodology, clinical and operational work-
flows improved in the pilot department. Operationally, the pilot department increased
enrollment of patients in the virtual patient portal by 20%, increased schedule
utilization by 25%, and reduced average check-in time by 19%. Clinically, the pilot
department had a statistically significant increase in dictation and NoteWriter tool note
composition from their baseline month to their observed month. Compared with the
control department, the pilot department had a statistically significant increase in
SmartTool and dictation note composition. The control department showed smaller
increases, and in some cases a decline in performance, in these areas of operational and
clinical workflows.
Conclusion The CFIR framework helped design an optimization methodology by
applying a set of constructs to support effective organizational optimization, account-
ing for inner and outer settings. Through this methodology, the inner setting was
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Background and Significance

There has been an increase of adoptions of new electronic
health record (her) systemsbyhealth care institutionsover the
yearswith a goal of standardizing and improving the quality of
care that they can provide to their patients.1 Throughout the
process of EHR implementation, challenges may arise and
ways to improve the use and efficiency of the EHR may also
be recognized. Previous studies have shown one reason that
separates “good” versus “great” EHR implementations in am-
bulatory settings is the additional focus on improvement over
timeand standardization throughoptimization.1 In fact,Moon
et al stressed how “such optimization following the go-live is
critical to successful implementation in ambulatory settings.”2

Ultimately, finding ways to optimize EHR usage after it has
undergone implementation “is a critical step toward achieving
the EHR’s potential as a tool for facilitating high quality and
efficient care.”3

The focus and approach that organizations take when
optimizing an EHR may differ based on each organization’s
goals and priorities. While some organizations may focus
optimization efforts on patient outcomes (such as reducing
blood clots and catheter-associate urinary tract infections by
putting alerts in their EHR during their optimization phase),
others may focus on optimizing the core clinical workflow at
the enterprise level.4 After having gone through a large
structural change with implementation of a new EHR sys-
tem, in February 2020 and in the midst of the novel corona-
virus, the novel coronavirus disease 2019 (COVID-19) global
pandemic,5 Columbia University Irving Medical Center
(CUIMC) had an immediate need to create and adopt an
optimization methodology of clinical and operational best
practices to effectively deliver the newmodel of patient care.
The COVID-19 pandemic forced providers and staff in CUIMC
to quickly adapt and learn the new EHR system, given that
the pandemic hit only 1 month after the EHR go-live date.
Given other priorities, including ways to keep all employees
safe, one can say that the implementation was an expedited
process and not a primary focus. As a result, not all stake-
holders learned to utilize the new EHR system effectively.
There was great focus at CUIMC on one optimization process
identified byMoon et al whichwas increasing EHR efficiency
by optimizing practice/process workflows.2 The design and
delivery of the optimization methodology at CUIMC was
studied through the use of the Consolidated Framework
for Implementation Research (CFIR) model to ensure the
maximum adoption of these best practices in the study’s
pilot department. The pilot and the control groups were
similar subspecialties in size, volume of patients, types of
visits, and user level of proficiency in the EHR. The pilot

department was chosen because its users are early adopters
and are led by engaged and supportive leadership.

Overview of the Consolidated Framework for
Implementation Research Model
The multilayered approach of the CFIR6 provides grounds for
understanding how evidence-based practices are best inte-
grated and adopted among multiple external and internal
variables. Building on Harrison’s7open systems model, the
CFIR model enforces evaluation of the climate, typically
defined by individuals of multiple levels of an organization,
their respective interactions, and the cumulative impact
across the following five domains of themodel: intervention,
outer setting, inner setting, individual characteristics, and
process, as depicted in ►Fig. 1.

The outer setting can be understood as the governing
policies and procedures of an organization, as well as the
patients and their respective needs and resources. The inner
setting represents an organization’s structural character-
istics, the culture and implementation climate, resources
available to local teams and the ability of engaged leadership
to provide clear goals and feedback. The success of adapt-
ability of a given best practice across the course of any given
process is determined by the interaction between members
of the outer setting and those of the inner setting. The CFIR
model proposes creating an environment of psychological
safety, providing protected time and venues to enable crea-
tive thinking and evaluation, and showcasing the importance
of collaboration and partnership, as the most critical com-
petencies required of the outer setting.8

Fig. 1 The five domains of the CFIR model visualizing the inner and
outer settings and the movement from unadapted to adapted of an
intervention in any given process. CFIR, Consolidated Framework for
Implementation Research.

supported in leading the identification and execution of interventions targeted to
impact the outer setting. The phase-1 data at CUIMC suggest this strategy is effective
in identifying opportunities, implementing interventions and creating a scalable
process for continued organizational optimization.
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The CFIR model also provides guidance around assessing
certain intervention characteristics such as adaptability, trial
ability, relative advantage, and complexity. These factors are
critical to evaluate when introducing best practices to the
inner setting members and appropriate support structures
need to be in place within the environment to enable
successful adoption.

With respect to the CFIR model and this study, the pilot
department is the system of focus. Therefore, the individuals
involved are to be considered the inner setting. Everything
external to that is considered the outer setting, inclusive of
the organizational governing policies and resources, the
leadership, and COVID-19.

The questions of interest discussed in this paper are
mentioned below:

• Is the proposed framework, utilizing the CFIR model
effective in guiding inner settings to identify and execute
optimization opportunities?

• As a result of the optimization efforts of the inner setting,
can the pilot ambulatory clinical department improve key
performance metrics when compared with a control
group?

Methods

Study Design
CUIMC has an established Organization Effectiveness and
Optimization (OEO) team whose primary objective was to
enable the organization to proactively meet strategic goals
by designing targeted, data-driven, and cost-effective inter-
ventions at the people, process, and technology levels. As the
internal Organization Development practitioners, this group
designed the optimization methodology with two primary
objectives: (1) utilize data to assess and monitor optimiza-
tion progress, and (2) engage frontline staff to create ac-
countability for results in the change process. Facilitators of
the EHR optimization process included a clear vision, com-
mitted leaders, dedicated resources, stakeholder engage-
ment, and workflow analysis.9 Within the context of the
CFIR model, the organization development team was part of
the outer setting and supported the knowledge transfer and
provision of tools and resources during the optimization
methodology implementation. The inner setting, comprised
of the clinical pilot department, was accountable for the
execution and success of the intervention. Understanding
these two competencies, the methodology was structured
into two layers: the first layer was at the ambulatory
department level where workflows were divided into oper-
ational and clinical groups. The second layer was at the
organization level which was designed to support all ambu-
latory departments through the implantation of learning
models and cross-specialty collaborations (►Fig. 2).

Operational and Clinical Workgroups
The department level operational and clinical work streams
were supported by workgroups. The operational workgroup
consisted ofmembers of the frontline staff representing each
of the staff roles of that practice. Frontline stakeholders

included medical receptionists, practice assistants, medical
assistants, and the Director of Operations. The medical
receptionists were tasked with administrative duties such
as scheduling, greeting patients, responding to messages on
EHR, and checking patients in and out. The practice assis-
tants were responsible for surgical scheduling, referral
authorizations, work queues, and responding to messages
on EHR. The medical assistants managed patient flow
through the practice and supported physicians during in-
person visits by taking patient vitals and assisting with
procedures. Lastly, the Director of Operations was responsi-
ble for operational support and clinical oversight of different
practice locations. The clinical workgroup consisted of the
department’s clinical lead physician and additional EHR
personalization leads who were tasked with personalizing
available tools in EHR to enable efficiencies of clinical
workflows.

Members of both these workgroups served as the opinion
leaders and were responsible for executing and evaluating
the optimization efforts, as it related to the CFIR model. Both
workgroups utilized an agenda and minutes for each weekly
meeting for the duration of the study. The expectations of the
department leadershipwere to provide protected time to the
workgroups to implement andmonitor changes, as well as to
provide communication channels for messaging and solicit-
ing feedback from the rest of the department.

Oneof theprimarygoals of theworkgroupswas to create an
environment to support constructive feedback and to allow for
full transparency of successes and lessons learned. Addition-
ally, both workgroups needed to maintain cross-group com-
munication to ensure alignment on workflows and to
understand the impact of their respective interventions.

The organization layer was designed to bring together the
individual department levelworkgroups to enable best practice
sharing and group learning among the organization. For the
operationalwork stream, these eventswere the Transformation
Collaborative Meetings and for the clinical work stream, these
events were the Cross-Specialty Provider Group Meetings.

Optimization Methodology Phases
The process or implementation was further divided into
three distinct phases as described hereinafter.

Phase 1
Thefirst phasewas to complete a current state assessment of
the prioritized workflows. The current state assessment was

Fig. 2 The meeting structures at the department and organization
level visualizing the cascading nature of the local workgroups to the
larger organization model.
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performed by the OEO team and the operational workgroup.
This was done through conducting observational studies
within the practice setting, observing high performing clini-
cians to identify best practices, and reviewing baseline
metrics/key performance indicators (KPIs). The operational
and clinical metrics, which were reviewed, were retrieved
from EHR data extracts.

The high performing clinicians were identified with the
guidance from the clinical lead reviewing the previously
mentioned metrics. The sessions were conducted by the
OEO team both in person and via video calls depending on
the availability of the providers. TheOEO teammetwith each
provider once for the duration of an hour. This process helped
in understanding the evidence strength and quality of the
given workflows. The current state process maps were
reviewed and validated during the weekly workgroup meet-
ings. During this phase, a preproject staff survey was admin-
istered to the department staff to identify additional
opportunities for optimization and learning gaps. This sur-
vey was designed by OEO team and was administered
electronically to the department staff.

Phase 2
The second phase was designing interventions that included
the needed core components and accounted for the adapt-
able periphery to ensure maximum adaptability and trial
ability. The core components included the respective clinical
and operational KPIs, and feedback from frontline staff. The
adaptable periphery was defined by level of engagement
outside of the workgroup to adopt the interventions. Once
created, the intervention was piloted at a single clinical
practice location (pilot department) to optimize target work-
flows which were set by organizational leadership, and to
bring them closer to the desired future state. Weekly data
were reviewed tomonitor this implementation and feedback
was continuously solicited by the workgroup members of
their peers to understand the impact of the interventions.

Phase 3
The third phase was scaling up the adoption of the success-
ful intervention by other clinical practice locations with
continuous data evaluation. The clinical workflows were
optimized through the Provider Group Meeting (PGM)
structure: monthly sessions designed to bring together
representative providers from their respective departments
to learn best practices from each other and to communicate
new system changes. Due to the limitations brought about
with the pandemic, the PGMs were conducted virtually. In
addition to the PGMs, the organization development team
conducted personalization sessions for providers when data
and observations indicated opportunities for gained effi-
ciencies. Pre- and postproject clinical staff surveys were
administered electronically among the clinical department
staff to identify additional learning gaps and opportunities
for improvement.

These surveys were entirely opinion-based and were not
intended to validate the proposed methodology. This meth-
odology is summarized in ►Fig. 3.

Implementation of the Optimization Methodology in
Pilot Department
The optimization methodology was first implemented with-
in the selected pilot department to improve a selected set of
their operational and clinical workflows.

Operational Workgroup Workflows
Within this context, the outcomes were the identified work-
flows measured by the metrics identified on EHR, and the
goalwas achieving the established targets for each respective
workflow. The operational workgroup, outlined in ►Table 1,
identified the following workflows as targets for
optimization:

• MyChart activation and usage (patient facing application).
• eCheck-in (via the MyChart patient facing application).
• Average registration time.
• Provider schedule utilization (the ratio of time slots

available to time slots used to see patients).

Different interventions were developed to help improve
the different operational workflows. The interventions
designed to increase MyChart enrollment included the utili-
zation of standardized scripts during previsit phone calls to
patients, decreasing the overall number of phone calls made
to patients by eliminating that task from other workflows
where it was found to be duplicative, and provision of
support materials that was shared and reviewed with the
staff to ensure that they were all using the most current
resources and were familiar with the contents. The inter-
ventions used to increase the use of the electronic check-in
(eCheck-in) process through the MyChart portal and appli-
cation included utilization of scripts to actively encourage
patient use of the feature, automated appointment reminder
messages across the organization that had already been
updated to encourage e-check in reminders and integration

Fig. 3 Visual representation of the optimization methodology
highlighting the specific details of the different phases of the at the
department level and the cascading of those cumulative steps to the
organization level.
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of mobile kiosk stations, and a patient greeter to try and
facilitate the adoption of low-touch methods of patient
eCheck-in. The interventions utilized to reduce the average
time to complete the registration process included partici-
pation in a curated workflow review session conducted by
the enterprise training team by all department staff respon-
sible for registration-related functions.

The project timeframe coincided with an organizational
wide initiative to optimize provider schedule templates, to
improve schedule utilization rates, and to support an in-
crease in postpandemic in-person visit volume.

Clinical Workgroup Workflows
The clinical workgroup, outlined in ►Table 2, prioritized the
following two clinical workflows:

1. Clinical patient note composition.
2. Turnaround time on a select set of patient messages:

results, medical advice requests, patient calls, and pre-
scription refill authorizations.

Personalization sessions and a PGM were scheduled to
target improvements in these two workflows. The personal-
ization lead and organization development team facilitator
conducted sessions with 10 out of the 13 attending physi-
cians in the pilot department.

The interventions focused on decreasing manual note
composition through the development of additional note
templates and education on EHR functionalities to ease
documentation burden. During the PGM, content was
designed to assist clinical staff adopt additional functionali-
ties within EHR InBasket (messaging feature), as well as
develop training content on how to use the InBasket more
efficiently to improve turnaround time.

The control department, a matched surgical subspecialty
department, did not have any established workgroups con-
ducting targeted interventions on clinical and operational
workflows utilizing the developed optimization methodolo-
gy during this project period.

Results

To evaluate whether the optimization methodology was
effective in improving the operation and clinical workflows,
baseline operational and clinical data were collected in
May 2020, and the poststudy data were collected in Au-
gust 2020. Metric data were collected from the pilot depart-
ment, and control data were captured from a comparable
surgical subspecialty department with similar volumes and
clinical services.

Clinical Results
Optimization efforts were completed in August 2020, where-
upon usage pattern data were compared with preinterven-
tion (SP) time point in May 2020. An increase in SmartTool
usage was noted by 5.7% and a decrease in manual note
compositionwas observed by 6.09%. Comparing the baseline
data to the August data for the InBasket turnaround time on
patient related messages, a decrease in all message types
except for medication advice was noted. It is worth noting
that the August data met and exceeded the EHR community
benchmark for turnaround time. CUIMC had set a unique
target for 1-day turnaround on all patient related messaging.
All metrics, EHR community benchmarks, and CUIMC targets
can be referenced in ►Table 3.

Compared with the control department, the pilot depart-
ment met targets for InBasket turnaround time, time in
notes, and dictation note composition. Although metrics

Table 1 Overview of evaluated operational metrics

Operational
metrics

Definition

MyChart
activation

Percent of patients seen in a department
with an active MyChart account

eCheck-In The percentage of arrived appointments
where eCheck-in is completed. Walk-in
appointments are excluded

Schedule
utilization

Displays the schedule utilization of a
provider. This is calculated as all booked
time, plus late cancel time, divided by the
providers’ templated regular time

Average
regular time

This metric indicates how much time per
patient is spent updating registration
information

Abbreviation: HER, electronic health record.
Source: EHR dashboard reports.

Table 2 Overview of evaluated clinical metrics

Clinical metrics Definition

Turnaround time–
results

Average number of days a provider
took to mark a results message as
done

Turnaround time–
medical advice
request

Average number of days a provider
took to mark a medical advice
request as done

Manual note
composition

Percentage of note content
generated by the provider using
manual methods

NoteWriter note
composition

Percentage of note content
generated by the provider using
SmartBlocks, Macros or voice
recognition in a SmartBlock

SmartTools note
composition

Percentage of note content
generated by the provider using
SmartLinks, SmartTexts,
SmartPhrase, or SmartLists

Dictation note
composition

Percentage of note content
generated by the provider using
voice recognition (e.g., M�Modal
fluency direct)

Copy/paste note
composition

Percentage of note content
generated by the provider using
copied, pasteboard, copy
previous/forward

Abbreviation: HER, electronic health record.
Source: Provider efficiency profile via EHR data.
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for manual note composition and SmartTool note composi-
tion did not meet desired targets, the metrics were trending
positively throughout the pilot department optimization
study. The control group met one metric, turnaround time
for results messages which was met in the baseline and
subsequent data periods.

Clinical data were analyzed using a nonparametric hy-
pothesis test to determine the statistical significance of the
results. The nonparametric hypothesis test was utilized due
to the relatively small sample size, continuous data, and the
inability to assume normal data distribution. Overall, the
pilot department had a statistically significant increase in
dictation (Z observed of�3.2909with a Z critical of 1.96) and
NoteWriter tool (Z observed of �3.1754 with a Z critical of
1.96) note composition from their baseline month to their
observed month. Compared with the control department,
the pilot department had a statistically significant increase
in SmartTool (Z observed of�1.9821with a Z critical of 1.96),

and dictation (Z observed of�8.9013with a Z critical of 1.96)
note composition. We claim this with 95% certainty.
See ►Tables 4 and 5 for statistical analysis. Quantitative
data from EHR cannot fully reflect the proficiency levels
across the pilot specialty. The clinical survey conducted
before and after implementation provided qualitative
insights into how clinical staff perceived EHR proficiency.
The survey results were used to identify trends for optimi-
zation opportunities across the specialty. Based on the
trends, content was designed to be presented at the PGMs.
Content was presented from the Personalization Leads or
Subject Matter Experts (SME). The SMEs were identified via
review of the EHR export data incorporating subjective
feedback from the Clinical Leads in the department. Obser-
vations were conducted on the SMEs to verify workflow
efficiency. The key finding from the survey responses was an
80% perceived efficiency loss with InBasket management.
This fortified prioritization of the InBasket Management as

Table 3 Clinical metrics data for pilot and control departments

Pilot department Control department

Baseline Comparison Variance from
baseline

Variance from
target

Baseline Comparison Variance
from
baseline

Variance
from
target

Turnaround time, results (d)
target 7.1

5.63 3.21 �43.00% Target met 5.22 2.69 �48.47% Target met

Turnaround time, medical
advice request (d) target
2.8

0.94 0.48 �48.70% Target met 1.38 3.23 134.06% �13%

Manual note composition
target 8.5%

17% 11.50% �34.08% �26% 16.26% 14.75% �9.29% �42%

Note writer note
composition target 8.8%

0% 0.48% 13.43% 1741% 4.37% 6.44% 47.37% 37%

Smart tools note
composition target 59%

52% 55% 5.19% 7% 47.75% 52% 8.90% 13%

Dictation note composition
target 6.6%

5% 6.40% 39.19% Target met 0.00% 0.00% 0.00% �100%

Copy/paste note
composition target 16%

25% 27% 6.43% �40% 30.27% 26% �14.11% �38%

Table 4 Nonparametric hypothesis test—control versus pilot department

Ho There is no difference in the distribution of the two populations

Ha There is a difference in the distribution of the two populations

Metric Z observed Z critical Conclusion

Copy paste composition 0.5045 1.96 Fail to reject Ho

Manual composition 1.4775 1.96 Fail to reject Ho

NoteWriter composition �0.5225 1.96 Fail to reject Ho

SmartTool composition �1.9821 1.96 Reject Ho

Dictation composition �8.9013 1.96 Reject Ho

Turnaround time for patient
medical advice requests

0.7800 1.96 Fail to reject Ho

Turnaround time for patient results �0.2523 1.96 Fail to reject Ho
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a secondary optimization focus to notewriting. In addition to
note writing and InBasket management, PGM content in-
cluded reporting and billing workflows in EHR. The PGM
platform was also used to discuss recent changes and issues
from EHR upgrades. Provider optimization benefits were
realized via a cyclical model of personalization sessions,
PGMs, and data monitoring.

Operational Results
►Table 6 depicts the results achieved from the operational
metric workflow evaluation of both the pilot and control
departments. At the start of the project period, the pilot
department had a baseline MyChart activation rate of 39%
andat theendof theperiod theactivation ratehad increased to
49%. When comparing the project department’s variance in
MyChart activation rates to the control department, it was
noted that there was a greater increase in the pilot depart-
ment’s activation rates. The utilization of eCheck-in through
the MyChart application was also identified as a key area for
improvement; however, the use of eCheck-in saw a decrease
over the project period (25–19% of all visits). This change
coincided with the sharp increase in the department’s in-
person patient visit volume (total number of video visits was

relativelyconstantwith265visits inMayand223visits in July).
The control department saw a slightly larger decrease in
eCheck-in percentages (the pilot department saw a variance
of �6% compared with �11.5% in the control department).

Average registration times at the start of the project
period were already below the CUIMC target of 5minutes
per patient. Overall, there was a decrease in registration
times over the course of the project period from 4minutes
and 33 seconds to 3minutes and 51 seconds representing a
savings of 42 seconds per patient registration. This decrease
in registration time over this period also occurred at a time
when patient visit volume had increased from 1,264 visits in
May to 3,721 visits in July (a 194.4% increase over their
baseline). The control department also saw an increase in
visit volume over the same period (from 2,226 visits in May
to 3,980 visits in July or an increase of 78.8%) but saw
registration time per patient increase from 3minutes 14 sec-
onds to 3minutes 53 seconds (an average increase of 39 sec-
onds per patient registration).

Schedule utilization percentage increased from 58 to 72%
but it was unclear how much of this was due to pent-up
demand for in-person visits compared with optimization of
schedule templates for providers (overall visit volume

Table 5 Nonparametric hypothesis test—pilot department baseline month verses observed month

Ho There is no difference in the distribution of the two populations

Ha There is a difference in the distribution of the two populations

Metric Z observed Z critical Conclusion

Copy paste composition �0.2887 1.96 Fail to reject Ho

Manual composition 1.5011 1.96 Fail to reject Ho

NoteWriter composition �3.1754 1.96 Reject Ho

SmartTool composition �0.9238 1.96 Fail to reject Ho

Dictation composition �3.2909 1.96 Reject Ho

Turnaround time for patient
medical advice requests

0.1952 1.96 Fail to reject Ho

Turnaround time for patient results 0.1732 1.96 Fail to reject Ho

Table 6 Operational metrics data for pilot and control departments

Pilot department Control department

Baseline Comparison Variance
from
baseline

Variance
from target

Baseline Comparison Variance
from
baseline

Variance
from
target

MyChart activation
target 75%

38.80% 46.60% 20% 61% 57.14% 63.14% 11% 19%

eCheck in target 60% 24.78% 19.12% �23% 68% 50.47% 38.64% �23% 55%

Telehealth % target 30–
60%

21.47% 6.08% �72% 64.90% 30.01% �54% Target met

Schedule utilization
target 85%

57.94% 71.56% 24% 19% 50.30% 30.01% 85% 183%

Average regular time
target <5minutes

4:44 3:51 �19% Target met 3:14 3:53 20% Target met
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increased by 194.4% for the pilot department during this
time). By comparison, the control department sawadecrease
in schedule utilization from 50% in May to 30% in July. It was
not immediately apparent why there was a decrease in
schedule utilization in the control department at a time
when visit volume had increased for the control group by
79% over the project period. Monitoring of the effectiveness
of schedule optimization was ongoing and needed further
evaluation as in-person visit volumes approached prepan-
demic levels across the institution.

Discussion

Using the CFIR construct to evaluate implementation of
optimization methodology demonstrated an increased like-
lihood of attaining optimization targets for clinical and
operational workflows when an organization creates struc-
tures to support and facilitate engaged members of an inner
setting to create workgroups that utilize essential core
components and relevant adaptable variables to design an
intervention. There are numerous other variables that con-
tribute to these outcomes and the optimizationmethodology
demonstrates its utility in contributing to this mix.

Through the course of the workgroup meetings, there
were several barriers identified including time limitations
and resource needs that occasionally inhibited members
from attending the weekly workgroup meetings or engaging
in protected time to conduct observations on intervention
adoption. Almost all workgroup meetings were conducted
virtually which in some cases impacted the level of engage-
ment from all users. In addition, the rate of scaling up an
intervention was sometimes impeded by competing priori-
ties of the department and challenges aligning priorities
shared by the operational and clinical leads. The project
could have benefited from a cross-over between the clinical
and operational workgroups to ensure that department
operational and clinical leads were aligned on optimization
goals. This change would enable the most efficient use of
time during workgroup meetings.

The success of interventions related to enrollment in the
patient portal was determined by technological, social, and
language barriers intrinsic to the patient population of the
pilot department. Specifically, patients often required inter-
preter services during outreach calls or enrollment materials
and resources in their native language. This had direct impact
on the eCheck-in rate which was a metric the pilot depart-
ment continues to monitor post the project period.

The personalization sessions supported improved provid-
er efficiency when delivered with a targeted approach but
also with on-going monitoring and touch points. The limited
amount of time the organization development team could
support the project was a barrier to longitudinal monitoring.
Additionally, the department personalization leads lacked
the bandwidth for extended optimization efforts due to
clinical practice demands.

Overall, the methodology, framework, and strategy uti-
lized to implement the initial phase of optimization efforts
appear to provide an effective structure that can be replicat-

ed and scaled in a manner that would provide the organiza-
tion with a significant return of investment. Additional
investment in personnel and resources may provide a dura-
ble support structure to facilitate longitudinal optimization
efforts and sustainability across a larger number of clinical
departments. Moreover, since multiple organizations across
the country are on EHR, using the CFIR model is translated to
others who are using interoperable EHRs.

Limitations

The OEO team implemented the optimization methodology
with the pilot department simultaneously with other orga-
nizational initiatives during the middle of a pandemic, thus
limiting full allocation of resources to the effort. All Provider
Group Meetings were held virtually due to the pandemic
which could have impacted engagement. Ideally, these col-
laborative sessions would be held in person and depending
on the specific content, as working sessions. Additionally,
clinical staff familiarity with how to navigate within the EHR
environment was increasing contemporaneously with the
optimization effort, and thus some gains in efficiency would
be expected from this inherent familiarity. Analysis of data
from the control department suggests that additional gains
were due to the optimization effort. Due to data limitations,
direct and exact correlation between this initiative and the
improvement in the targeted clinical and operational work-
flows for the pilot department cannot be determined. The
assumption was that this methodology provided a frame-
work to the pilot department which was useful in the
improvements noted. However, this was only shown for
one ambulatory department and the methodology will
need to be studied through multiple phases with additional
ambulatory departments. Additionally, the lack of longer
term longitudinal assessments was a limitation to this study.

The pilot and control department, while representing two
different clinical specialties, were selected due to compara-
ble patient panel size, staffing ratios, and new patient visit
and follow-up visit volumes. However, by virtue of being
different clinical specialties, there are intrinsic differences,
that is, a limitation of the study.

Competing priorities, even in the setting of a tuned
process, sets participants’ time commitment as a limiting
factor. Further evaluation should determine if this pilot
supplanted less effective optimization work with more ef-
fective optimization efforts to assess idealized optimization
protocols. Additionally, without a professional statistician on
the team, statistical analysis is limited.

Conclusion

Following the implementation of a newher, while reacting to
a global pandemic, CUIMC recognized the need to assist
clinical staff in optimizing their use of EHR to adapt to the
increasing demands of a rapidly changing environment.
Designing the optimization methodology using the CFIR
model ensured appropriate accounting of multiple external
and internal variables. This optimization methodology
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enabled staff to utilize the knowledge and resources avail-
able to enhance their delivery of patient care. Engaging
multiple levels of an organization in a protected workspace
encouraged collaboration and partnership to develop origi-
nal solutions to critical efficiency issues. Dedicating a team to
guiding the organization through the implementation of this
methodology allowed the end users to maximize their time
in the engagement, focusing on creativity, execution, and
adoption. The interventions identified were clearly initiated
and executed by the inner setting but designed for the outer
setting. These interventions were successful because they
accounted for the individual characteristics and tailored
processes that were effective for specific use cases. The pilot
data at CUIMC has demonstrated that utilizing the CFIR
framework can be effective for guiding an organization
through identifying optimization opportunities including
enhancing clinical and operational workflows and collabo-
rating in the implementation of interventions.

Clinical Relevance Statement

The information provided through this manuscript can pro-
vide a reference framework for ambulatory practices to
design an optimization methodology to apply to both opera-
tional and clinical workflows. It also provides a reference on
what specific key performance indicators can be reviewed
when conducting an optimization project.

Multiple Choice Questions

1. What was a key inner setting component identified in the
optimization methodology?
a. Data
b. Workgroups
c. Technology
d. Policies and procedures

Correct Answer: The correct answer is option b. Work-
groups, operational and clinical workgroups comprised of
departmental frontline staff, are a key component to the
first stage of the optimization methodology.

2. Through what format was the clinical workflow optimi-
zation designed?

a. Personalization sessions
b. Workgroup meetings
c. Provider group meetings
d. Quarterly group meetings

Correct Answer: The correct answer is option c. Provider
group meetings, these were the monthly sessions where
all providers of a department come together for best
practice sharing and peer learning.
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of this study.

Conflict of Interest
None declared.

References
1 McAlearney AS, Song PH, Robbins J, et al. Moving from good to

great in ambulatory electronic health record implementation. J
Healthc Qual 2010;32(05):41–50

2 Moon MC, Hills R, Demiris G. Understanding optimization pro-
cesses of electronic health records (EHR) in select leading hospi-
tals: a qualitative study. J Innov Health Inform 2018;25(02):
109–125

3 Pandhi N, Yang W-L, Karp Z, et al. Approaches and challenges to
optimising primary care teams’ electronic health record usage.
Inform Prim Care 2014;21(03):142–151

4 Leventha R. Post-implementation advancements: Leaders from vari-
ous healthcare organizations explain how they have been moving
forward with their EHRs following implementation. Accessed De-
cember 10, 2021 at: https://link.gale.com/apps/doc/A366347006/
HRCA?u=columbiau&sid=summon&xid=72579fcc

5 World Health Organization. Responding to community spread of
COVID-19: interim guidance. Accessed December 10, 2021 at:
https://www.who.int/publications/i/item/responding-to-community-
spread-of-covid-19

6 The Consolidated Framework for Implementation Research.
Accessed December 10, 2021 at: https://cfirguide.org/

7 Harrison MI. Diagnosing Organizations: Methods, Models, and
Processes. Thousand Oaks, CA: Sage Publications Inc.; 2005

8 Harrison MI, Shortell M. Multi-level analysis of the learning
health system: Integrating contributions from research on orga-
nizations and implementation. Learning Health Systems 2020;5
(02). Doi: 10.1176/appi.ps.202000257

9 Sieja A, Kim E, Holmstrom H, et al. Multidisciplinary sprint
program achieved specialty-specific EHR optimization in 20
clinics. Appl Clin Inform 2021;12(02):329–339

Applied Clinical Informatics Vol. 13 No. 1/2022 © 2022. The Author(s).

Implementation of a new Electronic Health Record System Touson et al. 131

https://link.gale.com/apps/doc/A366347006/HRCA&x003F;u=columbiau&x0026;sid=summon&x0026;xid=72579fcc
https://link.gale.com/apps/doc/A366347006/HRCA&x003F;u=columbiau&x0026;sid=summon&x0026;xid=72579fcc
https://www.who.int/publications/i/item/responding-to-community-spread-of-covid-19
https://www.who.int/publications/i/item/responding-to-community-spread-of-covid-19
https://cfirguide.org/

