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The coronavirus disease 2019 (COVID-19) pandemic resulted in a rapid influx
of critically ill patients, necessitating adding intensive care unit (ICU) beds and
redeploying non-ICU clinicians to critical care areas. New York City Health +
Hospitals (NYC H+H) applied the Kern'’s Six Steps Curriculum Design framework
to deploy a ventilator simulation course across the system to build preparedness
for ventilator management in non-ICU providers. In this article we describe
how our quality improvement initiative prepared the largest public hospital
system in the country to take care of intubated COVID patients for the
“second wave” by applying Kern's Six Steps. Through this description, we offer
how applying a framework, like Kern's Six Steps, is a model that structures
interventions for success and can be applied to future disaster preparedness
educational strategies.
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Introduction

As of January 1st, 2023, the coronavirus 2019 (COVID-19) has affected more than
100,000,000 patients in the United States (1). New York City, a “hot-spot,” was particularly
overwhelmed with cases at the beginning of the pandemic accounting for 200,000 cases in
the first 3 months creating a surge of critically ill patients.

New York City Health + Hospitals System (NYC H+H), the largest public health
system in the United States, was at the forefront of this crisis. The system worked to expand
its 300 Intensive Care Unit (ICU) capacity at baseline to more than 1,000 critical care beds.
The expansion of critical care brought a challenge of staffing to treat these mostly ventilated
patients. To meet this demand, the system was required to deploy non-critical care trained
clinicians to our ICUs.

As the number of COVID-19 cases slowed in New York City, NYC H+H began
preparations for future patient surges and specifically targeted simulation education as
solution. Healthcare Simulation is recognized as providing a safe environment to practice
and develop skills and has demonstrated its utility as a training tool during epidemics (2).
In addition, ventilator management, an important part of ICU care, has been identified
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as a skill reliably trained through the use of ventilator simulators,
partnered with real ventilators (3).

To tailor this simulation-based approach, the team applied
the Kern’s Six Steps to Curriculum Design framework. Having
a conceptual framework to approach this emergency more
effectively targets the needs of the response. The six steps consist
of (1) Problem Identification and general needs assessment,
(2) Targeted Needs Assessment, (3) Goals and Objectives, (4)
Educational Strategies, (5) Implementation, and (6) Evaluation
and Feedback'(4). Step 1 defines the purpose of a program and
may be informed by the needs of the organization, national
standards or even staff sentiment. Step 2, drills down on the
specifics to target the actual problems. This can be achieved
through survey, focus groups, reviews of the electronic medical
record, observations of actual work or even through observation
of simulated work being done. Step 3 takes the lessons learned
from the needs assessment and formulates specific objectives to be
achieved through the program or experience being created. It may
differ from the overarching goal of the general needs assessment
as it factors in the scope and scale of what can be achieved. In
step 4, the appropriate educational strategy is applied to tailor
to the lesson objectives, factoring in elements like the number
of learners, complexity of the topic and appreciation of the skills
to be learned. Step 5 addresses implementation of the program,
including timing of the experience, recruitment of learners and
faculty, engaging stakeholders (especially those with competing
interests), among other logistics. Lastly, step 6 addresses how
we are measuring the programs’ success, in both the short and
sometimes long-term. The measurement of success may be limited
due to the capacity of available measurement tools. Although the
Kern’s Six Steps framework is listed in series, often, the steps
run in parallel supporting the overall development of a tailored
program as lesson objectives speak to outcomes and both speak to
educational strategy, etc. (4-6).

The aim of this paper is to describe the application of the Kern’s
Six Steps to Curriculum Design framework in the setting of the
emergency response during the COVID-19 pandemic. With this
description, the paper looks to prepare emergency response systems
with an approach to address education in this setting of other
anticipated emerging infectious disease as well as other causes of
patient surge by expanding workforce capacity.

Context

The program was launched across the entire system at New
York City Health 4+ Hospitals and targeted non-Intensive Care
clinicians. The program created a multi-pronged approach that
supported both virtual content as well as in-person simulation
content to scaffold more confident care delivery within COVID-
related critical care situations.

Programmatic elements
Applying Kern's Six Steps

From a Kern’s lens, step 1 of the framework recognized
after the first COVID-19 surge, a lack of non-ICU clinicians
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prepared to manage ventilated ICU-level patients. To better
understand the problem and not be driven by assumptions to
create solutions, the second step of the framework was to perform
targeted needs assessments. Focus group conversations were held
to understand what types of support were needed for hospitalists
and non-ICU clinicians to manage ventilated-COVID patients.
In the focus groups, clinicians identified they needed occasional
intensivist oversight as well as approaches to troubleshoot alarms
and understand strategies to combat hypoxia in decompensating
COVID-19 patients.

A multidisciplinary committee convened consisting of
representation from critical care, hospital medicine, respiratory
therapy, emergency medicine and simulation to address the
third step of the framework; creating goals and objectives of the
program based on the identified needs (Figure 1). As part of
the committee’s responsibilities, specified, measurable outcomes
needed to be detailed in the objectives to ensure the program
achieved success, highlighting the non-linear approach of Kern’s
framework (Figure 2). Outcomes will be detailed later when
describing step 6 of the framework. To make the goal of non-
critical care trained clinicians function in ICU settings, a structured
tiered redeployment system was created in which these clinicians
would be supervised by critical care physicians. This partnered
with educational training, where the non-ICU clinicians were
equipped with a series of common critical care scenarios seen in
COVID-19 patients.

In developing the educational strategies, the fourth step
of the framework, the same committee decided to apply two
mediums for training: online didactics and in-person simulation.
The online didactics focused on basic ventilator management,
waveforms, troubleshooting, recognition, and management of
refractory hypoxia, prone positioning, and advanced ventilator
modes. The 2-h, in-person simulation component consisted of a
prebriefing to establish psychological safety, an introductory case,
and eight modules addressing various clinical issues that may arise
while caring for a COVID patient. These modules were scaffolded
from the initial presentation of the case so learners could apply
lessons from the previous module to the next more complex patient
situation (7, 8). Please see supplementary material for simulation
scenario curriculum content. Additionally, an infographic was
created to reinforce the highest yield material presented during the
course with the intention of use in clinical practice.

To implement the program, a flipped classroom method was
used with the expectation of two online modules, one focused on
ventilator wave interpretation and the other discussing managing
ventilator troubleshooting with an emphasis on alarms related to
hypoxia and elevated peak pressures. These modules were to be
completed prior to the simulation experience. Through a Federal
Emergency Management Agency grant, each acute care facility
was provided with a SimMan Essentials (Laerdal) coupled with
an Ingmar Medical ASL 5000 to recreate the lung dynamics
needed to simulate critically ill COVID patients. The program was
conducted by a board-certified Emergency Medicine physician and
respiratory therapist trained in simulation, and an intensivist. Due
to social distancing requirements, sessions were conducted with
5-6 non-ICU clinicians, utilizing a reflective pause approach. In
this educational strategy, an adjustment to the ventilator is made
to address a particular change in patient condition during the
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By the end of the experiential learning course, learners will demonstrate 3
ways to address hypoxia in an intubated COVID patient.
By the end of the experiential learning course, learners will distinguish
between resistance and compliance and demonstrate at least 2 ways to
mitigate a high resistance ventilator alarm situation.
FIGURE 1

Objectives are designed according to SMART objectives with an intention to be specific, measurable, achievable, relevant and time-bound. These are

two examples from the larger program.
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FIGURE 2

Kern's six step model of curriculum demonstrating the non-sequential approach as well as the influence each step can have on other steps.

A

2. Targeted Needs Assessment

3. Goals &
Objectives

scenario, the facilitator pauses the experience so that the learner
could then share their thought processes for that change to support
a shared mental model (8, 9). Implementation of this educational
intervention, step five, required identifying stakeholders specific to
the targeted departments and exploring the program with them to
understand when and where to deliver the course as well as time
constraints of delivery. Gaining their insights offered a different
lens and helped build ignition prior to execution. Engaging these
stakeholders proved beneficial as they were integral in scheduling
learners and advocating the merits of the program.

To consider outcomes, step six of the framework, the Phillip’s
Return on Investment model (Figure 3) serves as a construct
to measure the impact of the intervention (10). As this was a
performance improvement project in the midst of the pandemic,
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evaluation tools were limited to level 0 data, or participation
numbers, level 1 data, reflecting the learners perception of the
program’s impact on their capabilities post-training and level 2
data, knowledge acquisition, through pre and post-test surveys.
With more resources or targeted evaluations, level 3 data might
have been achieved through bedside evaluation of knowledge
application. Additional resources and electronic medical record
extractions may have achieved level 4 data, to monitor and analyze
lengths of stay, mortality, incidence of lung injury, among other
clinical outcomes. Outcomes served another purpose, as they
informed if the program needed to pivot certain elements of the
intervention in the midst of execution. For example, if learners
are not achieving expected learning outcomes or the program
delivery is not well received by the learners, adjustments can be
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Level 5 - Return On Investment — Were there any
monetary impacts made? Was any revenue saved due
to the intervention?
J
Level 4 - Impact — Were patient outcomes changed by
the intervention? Was there decreased hospital stay?
Was mortality decreased?
J
N
Level 3- Behavior Application — Were the participants on
the training effectively addressing the vent when it
alarmed?
J
N
Level 2 - Learning - Did the participants walk away from
the training more knowledgeable about ventilator
troubleshooting?
J
N
Level 1 - Reaction - Do the participants feel more
confident in managing a ventilator? Did they enjoy the
training?
J
Level 0 - Participation Data for the target audience
J
FIGURE 3
Phillip’'s model return on investment framework applied to ventilator intervention.

made. Another vehicle to focus outcomes may be to apply research
methodology. In our case, as this was a necessary performance
improvement project focused on workforce expansion. As a result,
IRB approval was not sought for this effort.

Overall, 751 providers completed the introductory, online
didactic course and 667 completed the advanced course.
Additionally, 1990 people completed the recorded simulation
modules. Of the internal medicine providers, 564 (28%) were
attending physicians, 32 were fellows (2%), 31 had specialty
training (2%), and 1,271 (64%) were residents from October 2020
to September 2021.

Nine of the eleven acute care facilities in NYC H+H
participated in the in-person simulation course. In total, there were
131 participants from October 2020 to January 2021, during the
height of NYC H+H second COVID-19 surge. A total of 115
worked within the department of Internal Medicine (87.8%), 6
(4.5%) identified as critical care, 7 (5.3%) from the Department
of Emergency Medicine, 2 (1.5%) from Obstetrics and 1 (0.8%)
from Ambulatory Care. Of the 131, 94 (71.8%) identified as
Attending physicians, 5 (3.8%) identified as pulmonary fellows, 5
(3.8%) were physician assistants, 24 (18.3%) residents and 3 (2.3%)
respiratory therapists.

One hundred eight (77.7% response rate) individuals
completed the pre-survey and 112 (80.6% response rate) completed
the post-survey during the in-person sessions. Of those surveys
completed, the majority (66.0%) of participants were hospitalists,
followed by internal medicine specialists (17.5%) and emergency
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medicine (8.7%). There was variability with experience in ventilator
management, indicated by 34 (33.0%) routinely managing
ventilators, 37 (35.9%) stating they don’t routinely manage
ventilators but were reassigned to do so during the pandemic,
and 32 (31.1%) not managing ventilators at all. Of respondents in
the pre-survey, 15.74% were “not comfortable at all” in managing
patients on ventilators and 27.78% were “uncomfortable” whereas
47.22% were “somewhat comfortable” and 9.26% were “very
comfortable”. Using the same measurements specific to managing
COVID ventilated patients, 14.95% were “not comfortable at all”,
36.45% were “uncomfortable”, 42.06% “somewhat comfortable”
and 6.54% were “very comfortable”. Upon completion of the
experience, the learners appreciation of comfort in managing
ventilated patients shifted to only 1.82% as “not comfortable at
all”, 10.91% “uncomfortable”, 60.91% “somewhat uncomfortable”
and 26.36% “very comfortable”. Similarly, in managing COVID
ventilated patients after the training, 1.83% were “not comfortable
at all”, 10.09% “uncomfortable”, 66.06% “somewhat comfortable”
and 22.02% “very comfortable”. More granular shifts were also
appreciated in comfort addressing basic ventilator settings,
managing ventilator alarms, troubleshooting, and adjusting
for hypoxia, hypercarbia, dysynchrony and elevated peak
pressures. While confidence grew across the board, knowledge-
based assessments informed improvement in understanding all
concepts. There were noted to be some limitation in concept
transfer specific to identifying and mitigating resistance vs.
compliance issues.
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In appreciating the value of the larger program, ratings on pre-
work didactics demonstrated a rating of 4.6 out of 5. The value
of the simulation training experience was rated 4.9 out of 5. The
majority of respondents (90.1%) indicated this course would very
likely or likely change their practice.

Discussion

Utilizing a combination of online didactics and simulation in
real time during the pandemic, the program was successful in
training non-ICU clinicians in ventilator management, effectively
increasing critical care capacity. More than a third of the
participants indicated that they were managing ventilators during
the pandemic when ventilators are not part of their routine practice.
Despite this being a time when being systematic was challenging,
applying Kern’s Six Steps proved reliable in creating a program
that was perceived to change practice. Following the intervention,
confidence shifted toward being somewhat to very comfortable in
managing both ventilated and COVID-ventilated patients despite
the relatively large number of clinicians already using ventilators in
their regular practice. Outcomes related to knowledge acquisition,
identified the concepts of resistance and compliance as topics
that might benefit from adjusting the educational approach. In
addition to the reflective pause, learners would use “teach- back
methodology”, requiring them to teaching back the concepts
of resistance and compliance they had just learned to verify
understanding (11).

During the COVID-19 pandemic, there have been other
efforts to train non-ICU clinicians in the treatment of critically
ill ventilated patients. In the literature approaches included
online didactics covering various critical care topics (9).
Telesimulation, using platforms to join a virtual meeting
to watch a simulation experience, offered another teaching
strategy. In one report, educators applied a simulator linked to
a ventilator to explore a hypoxemic respiratory failure scenario
in a COVID patient by non-ICU clinicians (2). More than
just an online course, didactics paired with simulation offers
participants foundational knowledge followed by the opportunity
for deliberate practice (the repetition of an activity with conscious
reflection in order to improve performance), adjustable clinical
complexity, and regular execution of complex events on demand,
such as overwhelming respiratory failure witnessed during
COVID-19 (7, 12-15).

Other applications of simulation during the pandemic were
similarly focused on the gap related to scaling staffing. One
descriptive study described focused simulation training for new
ICU nurse trainees with the objectives of infection control,
mitigation of pressure injury and safe drug practices on a
simulated unit over a 3-day course (16). Applying a systematic
approach like Kerns Six Steps to this intervention would have
sought measured outcomes such as perceived improvement
or measurable competencies. Clinical impact may have been
better appreciated as the training was targeted to a single unit
making it more convenient to measure preventable infections or
drug errors. As the pandemic continued, monitored outcomes
could inform a need to pivot education if a particular metric
signaled underperformance.
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Engaging hospital leadership with strategies, like Kern’s, may
help focus response as well as determine if, and how, simulation or
other educational strategies can be utilized when responding to a
public health emergency or prolonged patient surge. Including this
strategy in the toolkit used by emergency management prepares
clinical teams to pivot during a disaster and the potential to
respond more effectively. With the threat of multiple emerging
infectious diseases like Zika, Ebola and Monkey Pox, our clinical
teams may be asked to provide care outside of their normal
scope, making education a major part of the response. Addressing
these diseases fall easily into the Kern’s framework. Targeting and
isolating Ebola patients in the Emergency Department, for example,
may be identified as a potential gap (Step 1). Simulated Ebola-
infected patients could be used to explore the effectiveness of
the Ebola alert system in Emergency Triage (Step 2). This needs
assessment would clarify objectives (Step 3) of the program (i.e.,
building travel awareness, symptom awareness, etc.). Through an
intervention of repeat simulated Ebola cases entering through the
Emergency Room and a post-event debriefing, practitioners can
deepen their understanding of the screening process and isolate
potential Ebola patients more consistently (Step 4). Engaging
Emergency Department leadership to both schedule and partake in
process review of failures is necessary to address potential latent
safety threats (Step 5). Success of the program could be defined as
appropriate isolation of all simulated Ebola cases on all tours for 3
weeks straight (Step 6).

What separates Kern’s from other inductive approaches is
that the educational intervention is informed by targeted needs
assessments, collaborative goal creation and identifying specific
measures of success. These clarify resource management and time
commitment necessary for the intervention and without them, risk
significant energy and time expenditure with the potential of little
reward. An added element to consider is the ability to create short-
term outcome measures of success to inform the intervention is
moving toward intended results or if the program needs to pivot
its strategy.

More innovations should apply constructs like Kern’s to
demonstrate the benefits of structured approaches. Future research
needs to focus attention on the clinical outcomes of these
interventions, or Philips Level 4 outcomes. In this study, mapping
learners to specific COVID case management may have appreciated
metrics like length of stay, mortality rates, extubation, ARDS-
related lung injury among other outcomes to validate the
effectiveness of the intervention. It is also important to consider
how, the Plan, Do, Study, Act (PDSA) construct integrates with
Kern’s Six Steps in Curriculum Design Framework, especially
when interventions do not provide the expected results. In our
intervention, the “teach-back” approach was integrated into our
delivery to mitigate the poor understanding around the topics of
compliance and resistance. As programs run for increased duration,
these realizations may call for a revisit to lesson objectives and
intervention to better target goals.

Constraints and limitations

Performing the program amid the second wave of the
COVID pandemic posed a challenge that limited resources and
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opportunities for data collection and participation. As a result,
concrete data for comparison of the care and outcomes of
trained non-ICU clinicians that attended this program with those
who did not attend was not achieved. Offering online curricula
hoped to reach learners who might not be able to attend the
simulation experience. Due to the multiple approaches packaged
in this program, another limitation posed to program evaluation
was that confidence and knowledge data was only collected on
those who attended the simulation course and not the online
didactic portion.

When considering the change in approach made to
include “teach-back methodology”, the length of time the
intervention spanned did not allow for another iterative cycle of
evaluation to consider the impact of that change. As feedback
to our own process, an intentional review process at specific
attendance milestones would have allowed for more polish to
the program and potentially moved the needle of confidence
and knowledge more dramatically. Work toward appreciating
the difference in partnering the simulation intervention with
online learning vs. online learning alone on knowledge
may have been demonstrated the synergistic effect of the
teaching methodologies had both cohorts been captured for
summative assessment.

Conclusion

In conclusion, applying a strategy like Kern’s Six Steps
Curriculum Design Framework provides the needed structure to
create a collaborative educational intervention that was responsive
to the crisis specific to ventilator management training. Non-ICU
clinicians perceived the program positively changed their use of
the ventilator to approach these critically ill patients in the height
of the crisis. Educational frameworks such as Kern’s Six Steps
should be included in preparedness and response phases of the
disaster cycle.
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