
UC Irvine
Western Journal of Emergency Medicine: Integrating Emergency 
Care with Population Health

Title
Perceptions and Use of Automated Hospital Outcome Data by EMS Providers: A Pilot Study

Permalink
https://escholarship.org/uc/item/24b143f2

Journal
Western Journal of Emergency Medicine: Integrating Emergency Care with Population 
Health, 25(6)

ISSN
1936-900X

Authors
Kaduce, Michael
Fernandez, Antonio
Bourn, Scott
et al.

Publication Date
2024-10-01

DOI
10.5811/westjem.21175

Supplemental Material
https://escholarship.org/uc/item/24b143f2#supplemental

Copyright Information
This work is made available under the terms of a Creative Commons Attribution License, 
available at https://creativecommons.org/licenses/by/4.0/
 
Peer reviewed

eScholarship.org Powered by the California Digital Library
University of California

https://escholarship.org/uc/item/24b143f2
https://escholarship.org/uc/item/24b143f2#author
https://escholarship.org/uc/item/24b143f2#supplemental
https://creativecommons.org/licenses/by/4.0/
https://escholarship.org
http://www.cdlib.org/


Perceptions and Use of Automated Hospital Outcome Data by
EMS Providers: A Pilot Study

Michael Kaduce, MPS*
Antonio Fernandez, PhD†

Scott Bourn, PhD†

Dustin Calhoun, MD‡

Jefferson Williams, MD§

Mallory DeLuca, BS, NRP§

Heidi Abraham, MD∥

Kevin Uhl¶

Brian Bregenzer, LP∥

Baxter Larmon, PhD#

Remle P. Crowe, PhD†

Alison Treichel, MPH†

J. Brent Myers, MD†

*Falck Health Institute, Orange, California
†ESO, Austin, Texas
‡University of Cincinnati, Cincinnati, Ohio
§Wake County Emergency Medical Services, Wake County, North Carolina
∥Austin-Travis County Emergency Medical Services, Austin, Texas
¶Cincinnati Fire Department, Cincinnati, Ohio
#University of California Los Angeles, David Geffen School of Medicine,
Los Angeles, California

Section Editor: Joshua Gaither, MD
Submission history: Submitted May 9, 2024; Revision received August 9, 2024; Accepted August 12, 2024
Electronically published October 1, 2024
Full text available through open access at http://escholarship.org/uc/uciem_westjem
DOI: 10.5811/westjem.21175

Background: Our primary objective evaluated the perception of emergency medical service (EMS)
providers’ review of automated hospital outcome data. Secondarily, we assessed participation in
outcome review as a means of microlearning to obtain continuing education (CE).

Methods: From October–December 2023, three high-volume EMS systems participated in a three-part
intervention with results evaluated using a mixed-methods approach. First, EMS providers (emergency
medical technicians and paramedics) were invited, via their electronic health record (EHR), to complete a
presurvey evaluating their perceptions of reviewing outcomes. Then, EMS providers were notified about
the opportunity to earn CE via a microlearning intervention, offering Commission on Accreditation for
Pre-Hospital ContinuingEducation (CAPCE)-approvedCE hours for completion of outcome reviews and
associated learning modules. Finally, EMS providers were invited to complete a post-survey mirroring
the pre-survey. Qualitative analyses identified themes among open-ended responses. Quantitative
analyses examined perceptions between pre- and post- surveys.

Results: Of 843 providers contacted, 217 responded to the pre-survey (25.7%). The most endorsed
rationale for reviewing outcomes included improving clinical knowledge (95%), improving patient care
(94%), and knowingwhether caremade a difference (93%). Nearly all (91%) reported beingmore likely to
review outcomes if CE were awarded. Among the 67 who completed the open-ended items, the three
dominant themes included enhance personal confidence and competence (43%); acquire personal
knowledge (39%); and operations (21%). Of 211 providers who participated in the intervention, 56 (27%)
were awarded CE. A total of 152 providers responded to the post-survey, and the percentage who
agreed that reviewing outcomes improves job satisfaction rose from 89% to 95% between pre- and post-
surveys (P= 0.05).

Conclusion: EMS providers supported the personal and professional development and patient care
improvement of reviewing patients’ outcomeswith associatedCE. Further study is warranted to evaluate the
generalizability of these findings and the best user experience. [West J Emerg Med. 2024;25(6)949–957.]
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BACKGROUND
Emergency medical services (EMS) providers provide the

majority of prehospital medical care in the United States and
serve as a crucial component of the nation’s healthcare
delivery system.ForEMSproviders tomaintain their license,
every state has unique continuing education (CE)
requirements, typically in the fashion of required hours, for
licensure renewal. The National Registry of Emergency
Medical Technicians also maintains an hour and topic
requirement for recertification. This hour model has been
used to ensure the continual competency of EMS providers,1

as it has been historically accepted that competency can be
maintained through CE hour requirements despite a lack of
empirical evidence.2

In continuing medical education (CME), a broader
concept of continued professional development (CPD), is
emerging. Continued professional development includes
education focused on problem identification and solution
development, allowing the healthcare professional to tailor
the learning process to their individual needs.3 The process of
CPD recognizes a one-size-fits-all approach, which is not
specific enough for each learner. The Institute of Medicine
recommends a CPD system that includes patient-centered
care, interprofessional teamwork, quality improvement
application, and clinical outcome data utilization for
individual, team, and institutional assessment.2,4 Feedback
has also been demonstrated to improve system performance
and patient outcomes.5 Very public voices, including the
EMSAgenda 2050, have included calls for EMS systems and
providers to receive feedback, including patient outcomes, in
real time, as a means for continuous quality improvement,
thus moving toward a CPD approach to competency.6 The
National Association of EMS Physicians has also called for
continual monitoring of airway performance data and its use
in the continued credentialing process and quality
management activities with large-scale bidirectional
information shared between EMS and receiving facilities in
their position paper on airway management and training.7

Despite this desired transition to CPD, providing patient-
specific outcomes to EMS providers has long been a
challenge. Bidirectional data sharing between EMS and
hospitals has raised concerns about patient privacy and
technological challenges8,9 Fortunately, this trend is
improving, based on the provision of outcome elements as a
part of the National Emergency Medical Services
Information System dataset and the clarification that such
data-sharing is consistent with the Health Insurance
Portability and Accountability Act guidelines.10–12 When
surveyed, EMS providers reported a desire for patient-
specific outcomes. They even reported using informal
networks or going around the system to obtain patient
outcome information, assisting them to develop clinical
skills.7 This lack of insight, specifically centered around

patient outcomes and EMS provider diagnosis accuracy, has
been reported to impact provider mental health.13

The EMS provider is interested in including patient
outcome data as ameans of professional development similar
to their colleagues in medicine.14,15 Physicians’ continued
medical education has included electronic health records
(EHR) to assess the quality of care and has been used to
suggest areas for improvement through the use of CME.16

Similarly, medical databases have found ways to help
physicians receive CME with routine clinical questions and
problem-solving in their daily practice.17 Graduate medical
education also envisions a system in which patient health
records and outcome data can be incorporated into the
curriculum. This framework includes mentors or instructors
using the outcome data to assess, supervise, and teach,
creating a mature, professional community where everyone
receives and provides feedback.18 The Accreditation
Council for Graduate Medical Education similarly requires
programs to connect resident-physician education to
patient outcomes.19

Using patient outcome data as feedback continues to be
called for and, on a small scale, has been demonstrated to be
an effective part of CPD programs for EMS providers. In
fact, the EHR serves as a valuable resource for CPD in
providing patient-specific outcomes.20 When evaluating CE

Population Health Research Capsule

What do we already know about this issue?
EMS providers receive limited formal clinical
feedback or microlearning continuing
education (CE) following the treatment and
transfer of their patients.

What was the research question?
What are the perceptions of EMS providers’
review of automated hospital outcome data
and associated CE credit?

What was the major finding of the study?
Following outcome review and CE
opportunities, surveys demonstrated
job satisfaction rose from 89% to
95% (P = 0.05).

How does this improve population health?
EMS review of patient outcomes improves job
satisfaction and clinical knowledge, thus
providing a means for continued competency
of a highly trained EMS workforce.
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in pediatric emergencies, brief and frequent CE programs are
recommended as a means to provide repetition with
immediate feedback and error correction.21 While feedback
following a call is outside the proposed theoretical
framework for clinical judgment in EMS, it has been noted as
important in the development of EMS providers and allows
for improvement in performance.22 Post-resuscitation
provider feedback for patients who have suffered cardiac
arrest and heart attacks has led to improvements in time and
treatment.23,24 Sammuel and colleagues conducted a scoping
review of the effects of CPD on healthcare professionals’
performance and patient outcomes and were also able to
demonstrate changes in providers’ behavior and
patient outcomes.25

Despite calls from leading national EMS organizations
and other healthcare professions to incorporate patient
outcomes into CE, little is known about EMS providers’
perceptions of automated patient outcome data nor its use as
microlearning to obtain continuing education. Our primary
objective in this study was to evaluate EMS providers’
perceptions of the utility of automated hospital outcome data
for professional development. Secondarily, we evaluated
their participation in outcome review as a means of
microlearning to obtain CE.

METHODS
Study Design and Population

In this mixed-methods study we ued quantitative and
qualitative methods to understand EMS provider
perceptions regarding the use of an automated system
enabling them to obtain Commission on Accreditation for
Pre-Hospital Continuing Education (CAPCE)-approved CE
by reviewing patient outcomes and completing associated
learning modules. The CAPCE is an accrediting body
charged with the review and accreditation of EMSCE.26 The
study was conducted from October–December 2023 in three
high-volume urban EMS systems. The EMS providers were
certified at the emergency medical technician through the
paramedic level and were continuously provided 100% of
their required CE hours through their employer.

At the beginning of the study, EMS providers in each
system received a prompt inviting them to anonymously
participate in this pilot study when they logged into their
EHR (ESO, Austin TX). Each participating agency uses a
system that allows EMS providers to automatically receive
outcome data from the hospital, specific to patients they
encountered in the prehospital setting. All CE activities were
completed in a single online learning platform.

For those who agreed to participate in the first phase of the
pilot study, participants were asked to voluntarily complete a
pre-survey. They were also informed that they would be
eligible to receive CE hours, approved by CAPCE, upon
completion of outcome reviews, associated videos, and
outcome review assessments. A prompt to review outcomes

as part of this study was received by participants when they
logged into the EHR and navigated to the outcome review
section. The CE phase was open for at least two weeks. This
was followed by another invitation in the EHR to complete
the post-survey that mirrored the pre-survey. Participants
were required to specifically opt into each survey and the CE
phase of the study.

CAPCE-Approved Continuing Education
During the CE phase, participants were provided a link

from the outcome review page that directed them to login to
the learning platform. Two prerequisite videos provided
background information and described the types of outcome
information available: International Classification of
Diseases diagnosis codes and Centers for Medicare and
Medicaid Services disposition (eg, discharge to home,
discharge to skill nursing, transfer, death, etc). Upon
completion of these prerequisites, participants were able to
review their patient-specific outcomes and answer a series of
questions regarding each review.

Data Analysis
We used quantitative analyses to examine perceptions

between pre- and post-surveys using chi-square tests or
Fisher exact tests, as appropriate. Likert-scale response
options (agree vs disagree) and demographics (Level:
paramedic vs other; Role: patient care provider vs other;
years of experience: 0–4 years, 5–10 years, 11–20 years,
≥21 years; previous frequency of outcomes review: very
frequently/frequently vs occasionally/ rarely/never) were
collapsed, as needed and where appropriate, due to cell size.
Participation in the CAPCE CE phase of the study was also
quantified. Data is reported as percentages and frequencies.
P-values of statistical tests are also included. We performed
quantitative analysis using STATA MP version 18.0
(StataCorp LLC; College Station, TX).

Qualitative analyses identified themes among open-ended
responses. We used conventional content analysis as
described by Hsieh and Shannon (2005). An inductive
approach was used to extract meaning and themes from
responses. All codes were generated from the content directly
without a priori themes. Once codes were identified, we used
a deductive approach to determine the frequency and
distribution of themes as well as any relationships that
existed between themes and respondent characteristics.
Qualitative analysis was assisted using the QDA
Miner Lite 3.0 (Provalis Research; Montreal, Quebec)
software package.

This study was deemed exempt by the University of
California Los Angeles Institutional Review Board.

RESULTS
During the study period, 843 EMS providers from the

participating agencies logged into the EHR and were

Volume 25, No. 6: November 2024 Western Journal of Emergency Medicine951

Kaduce et al. Perceptions and Use of Outcome Data by EMS



therefore eligible to participate. A total of 217 (25.7%) EMS
providers anonymously responded to the pre-survey while on
duty, and 152 (18.0%) anonymously responded to the post-
survey while on duty. Demographics were similar among
those that responded to the pre- and post-survey (Table 1).

Overall, responses were similar when comparing those
who responded to the pre-survey and those who responded to
the post-survey (Table 2). Notably, 89% in the pre-survey vs
95% in the post-survey indicated agreement that outcomes
review enhanced job satisfaction (P = 0.05). When
evaluating only those with a paramedic certification, we saw
a statistically significant increase (P = 0.03) in the percentage
of those indicating they review outcomes to improve clinical
knowledge when comparing pre-survey respondents to post-
survey respondents (94% vs 99%, respectively). We also
noted that pre- and post-survey differences with respect to
improvements in job satisfaction remained significant when
only evaluating paramedics. No statistically significant
differencewas noted among pre-and post-survey respondents
of those with other certification levels (Table S1). When

examining years of EMS experience or role in the EMS
system, responses between pre- and post-survey respondents
were similar regardless of howmany years the individual had
worked in EMS (Table S2).

There were two significant differences when comparing
those who responded to the pre-survey and those who
responded to the post-survey when stratified by historical
frequency of outcomes review. Among those who indicated
that they review patient outcomes frequently or very
frequently, we saw a significantly higher percentage of post-
survey respondents indicating that they reviewed patient
outcomes to obtain closure (90% vs 98%, P = 0.01,
respectively) and that reviewing patient outcomes improves
job satisfaction (92% vs 99%, P = 0.02, respectively)
(Table S3).

CAPCE-Approved Continuing Education
A total of 211 individuals from the three participating

EMS systems opted in to the CAPCE CE phase of this pilot
study. Among those, 63% (133/211) successfully logged into

Table 1. Participant characteristics.

% (n) Pre-survey (N= 217) Post-survey (N= 152)

Certification level

Emergency medical technician (EMT) 14.8% (32) 11.2% (17)

Advanced emergency medical technician (AEMT) 2.3% (5) 3.3% (5)

Paramedic 77.9% (169) 82.9% (126)

Other 1.8% (4) 0.0% (0)

None 3.2% (7) 2.6% (4)

Role within the organization

Patient care professional 61.2% (131) 71.3% (107)

First-line supervisor 20.6% (44) 18.0% (27)

Administrator/manager 4.7% (10) 1.3% (2)

Preceptor 3.7% (8) 3.3% (5)

Educator 0.9% (2) 0.7% (1)

Other 8.9% (19) 5.3% (8)

Years of experience (4 categories)

0–4 years 18.1% (39) 18.4% (28)

5–10 years 28.2% (61) 28.9% (44)

11–20 years 31.5% (68) 28.9% (44)

≥21 years 22.2% (48) 23.7% (36)

Frequency of patient outcomes review

Very frequently (more than once per week) 38.8% (83) 36.2% (55)

Frequently (about once per week) 32.2% (69) 33.6% (51)

Occasionally (about once or twice per month) 19.2% (41) 25.7% (39)

Rarely (about once or twice per year) 3.3% (7) 2.0% (3)

Very rarely (less than once per year) 2.8% (6) 2.6% (4)

Never (I have never viewed an outcome) 3.7% (8) 0.0% (0)
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the ESO learning platform. Of those who successfully logged
in, 74% (98/133) completed their required profile. The
prerequisites were completed by 70% (64/98) of those with a
completed profile, and 88% (56/64) of those completed at
least one CE activity. Among those who completed any CE,
88% (35/64) completed more than one CE activity and less
than 10% (4/64) completed all available CE activities
(Figure 1). A total of 287 outcomes were reviewed, and
responses following the outcome review activity are listed
in Table 3.

Qualitative Analysis
There were 72 pre-survey participants who answered the

free-text question that asked, “Please describe any other
reasons you review outcomes.” Free-text responses were
uploaded into QDADataMiner for analysis. All coding was
performed by a single researcher (SB) and reviewed by AF
and MK. Most initial codes related to reasons respondents
reviewed the outcomes or benefits gained by doing so. The
most common code identified was improve understanding of
patients I’ve seen, which was identified 14 times (13% of all
codes). The second most identified code was affirming (that
my diagnosis and treatment were correct), identified eight
times (7% of all codes). We excluded from further analysis 10
respondents whose only text content was coded as “do not
review outcomes” or “wish list” (a code for entries that
described features they wanted to see in the future).

We grouped the codes into themes organized by common
attributes. These initial codes were organized by beneficiary
of patient outcome review CE: the respondent; the patient
encounter; and the EMS operation (Figure S1). Notably,
unknown, a group created for codes that didn’t seem to fit any
of the identified themes, comprised 17% of all codes. As a
result, we performed a second thematic analysis in an attempt
to integrate “unknown” codes and identify higher level

meanings behind the codes. The resulting themes represented
broader personal, operational, and system-related benefits to
reviewing patient outcomes. These revised themes and their
associated codes were reviewed by AF and MK with minor
revisions recommended and integrated.

Table 2. Pre-survey and post-survey overall responses.

Pre-survey Post-survey

% (n) Disagree Agree Disagree Agree P-value

I review outcomes to improve the care I provide to patients. 6.0% (12) 94.0% (188) 4.1% (6) 95.9% (141) 0.43

I review outcomes to improve my clinical knowledge. 5.5% (11) 94.5% (188) 2.1% (3) 97.9% (140) 0.17

I review outcomes to know whether my care made a difference. 7.0% (14) 93.0% (186) 4.1% (6) 95.9% (140) 0.26

I review outcomes to know whether I provided the right care. 6.9% (14) 93.1% (188) 2.8% (4) 97.2% (141) 0.09

I review outcomes to obtain closure on patient encounters. 14.0% (28) 86.0% (172) 8.9% (13) 91.1% (133) 0.15

Reviewing hospital outcome data through the patient outcomes
feature helps improve my job satisfaction.

11.3% (24) 88.7% (188) 5.3% (8) 94.7% (142) 0.05

Reviewing hospital outcome data through the patient outcomes
feature helps improve my clinical knowledge.

6.8% (14) 93.2% (192) 6.9% (10) 93.1% (135) 0.97

If I were provided 15 minutes of approved continuing education
credit for each patient outcome I reviewed, I would be more likely
to review my patient outcomes in the patient outcomes feature.

8.1% (17) 91.9% (193) 9.3% (14) 90.7% (136) 0.68

Opted in to CAPCE CE
Phase
(211)

Successfully Logged into 
ESO ODL

(133)

Created Profile with 
CAPCE required 

information
(98)

Completed all Prerequisites
(64)

Completed at least 1 
outcome review and earned 

CE
(56)

Did not log into ESO ODL
(78)

Incomplete Profile
(35)

Incomplete Prerequisites
(34)

CE activities incomplete
(8)

Figure 1. CAPCE CE optional participation.
CAPCE, Commission on Accreditation for Pre-Hospital
Continuing Education; CE, continuing education.
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The final themes and code groupings can be found in
Figure S2. We believe these codes and themes accurately
reflect survey responses, and we used them for analysis of the
post-survey, free-text question using the same method.
Table 4 provides an overview of the themes, dominant codes,
and key quotes for pre- and post-survey groups. In addition,
we compared thematic frequency reports between the entire
survey group and various demographic groups by
respondent level, experience, and frequency of outcome
review. These results can be found in Table S1–S4.

There were shifts in the perceived value of patient outcome
review between the pre- and post-survey periods and across
individuals with different backgrounds and experience
(Figure 2). Those respondents who indicated they did not
provide direct patient care placed the most value on
operations and systemwide quality. For the remainder of
respondents, pre-survey results found that the predominant
value identifiedwas related to acquiring personal knowledge,
with enhancing personal confidence and competence, and
improving personal clinical practice following—nearly 10%
lower. During the post-survey, acquiring personal
knowledge fell to the fourth position, with enhancing
personal confidence and competence the predominant
theme, followed by improving personal clinical practice and
operations. In the post-survey population, acquiring
personal knowledge remained valued by EMTs and
individuals with 0–4 years of experience butwas not valued at
all in those with ≥21 years of experience.

DISCUSSION
Enhance Personal Confidence/Competence and Improve
Patient Care

When surveyed anonymously, EMS providers favored
viewing their patient outcomes. Qualitative analysis of pre-
survey results revealed that the majority of certified
personnel felt the primary benefit would be increases in
personal knowledge; this attitude was particularly prevalent
for EMTs and individuals who had limited experience. In
post-survey results, providers found that reviewing patient
outcomes was more relevant to gaining confidence and
competence rather than knowledge acquisition. McGuire
and colleagues evaluated feedback requests received from
EMS providers and found the most common request was for
the final diagnosis and outcome/disposition.28 This
enhancement is commonly reflected in EMS providers who
assess and care for their patients but are limited to only the
beginning of the patient’s experience, not the final outcome.
Providing themwith the outcome of their patient allows them
to either increase confidence in their assessment and
diagnosis or participate in an opportunity for continued
learning. This finding represents the workforce’s desire for an
outcome-centric continued competence model over
traditional forms of CE.

Providers also perceived improved patient care by viewing
their hospital outcome data, which previous work has
demonstrated is beneficial to the learning process and can
improve patient outcomes. The qualitative review of post-
survey results revealed an increase in the emphasis on
enhancing personal confidence and competence and
improving personal clinical practice, suggesting that
providers see the potential for this education to improve their
clinical practice rather than just providing knowledge. Post-
resuscitation feedback has also been demonstrated to
improve the quality of Advanced Life Support, specifically in

Table 3. Continuing education activity review questions
and responses.

All continuing education reviews

Goals of your outcome review (select all that apply):

Obtain continuing education credit for
licensure renewal.

22% (224)

Increase my knowledge regarding the clinical
condition of the patient.

25% (247)

Determine whether my assessment and
treatments were appropriate.

26% (258)

Determine whether my field impression aligns
with the hospital diagnosis.

27% (267)

Based on this review:

I would provide the same treatment. 84% (242)

I need more information. 6% (17)

I would modify my treatment. 10% (28)

Indicate how strongly you agree or disagree with
the following: My use of outcomes reinforces or
increases my clinical knowledge.

4 – strongly agree 52% (149)

3 – agree 46% (132)

2 – disagree 0% (1)

1 – strongly disagree 2% (5)

Indicate how strongly you agree or disagree with
the following: My use of outcomes improves the
quality of care I provide to my patients.

4 – strongly agree 50% (142)

3 – agree 49% (139)

2 – disagree 1% (3)

1 – strongly disagree 1% (2)

Indicate how strongly you agree or disagree with
the following: If I were provided additional online
continuing education opportunities related to this
patient outcome, I would complete the training.

4 – strongly agree 44% (127)

3 – agree 55% (156)

2 – disagree 0% (1)

1 – strongly disagree 1% (2)
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survival until hospital discharge and favorable neurological
outcomes and is why real-life, post-resuscitation feedback is
recommended.23 Time to treatment in heart attack victims
has also been shown to decrease following the
implementation of data feedback to EMS providers, even in
a system that was already achieving internationally
established goals.24 Sammuel and colleagues conducted a
scoping review of the effects of CPD on health professionals’
performance and patient outcomes and demonstrated
changes in providers’ behavior and patient outcomes.25

Survey results published by Pollard and Black found that
after receiving patient outcome data, most EMS providers
reflected on the call and did further reading.29

Table 4. Overview of themes, codes, and key quotes from the pre- and post-survey.

Theme Description Dominant codes pre-survey Dominant codes post-survey

Acquire personal
knowledge

Codes that reflect learning about clinical
presentations, medical knowledge, and
hospital related to patients seen.

• Improve my understanding of
patients I’ve seen

• Further clinical knowledge

• Improve my understanding of
patients I’ve seen

Key quote:
To follow up on patient encounters and understand the care the patient later received

Enhance personal
confidence and
competence

Codes that affirm that EMS diagnosis
and care were appropriate, reflect on the
impact of EMS care on patient outcome,
and contribute to self QA/QI.

• Affirming
• Self QA/QI

• Affirming

Key quote:
I review charts to review my findings and QA/QI myself for future patients

Improve personal
clinical practice

Codes that reflect improvement in
personal clinical practice including
informing future diagnosis and treatment
of recurring patients.

• Future betterment
• Inform future differential

diagnosis

• Inform future visits to
same patient

• Future betterment to
improve care

Key quote:
Helps prioritize follow-ups and what resources should be brought to bear for our clients

Operations Codes reflecting impact on operational
tasks including documentation, follow-
ups services and training.

• It’s my job
• Research billing inquiry

• Training/reinforcement
for trainees

• Inform follow-up
post discharge

Key quote:
I review outcome data with : : : employees : : : it helps us learn together, building the educational safety among
our group

Support system-
wide QI

Codes reflecting collaboration, culture of
learning and education, and organization
wide QA/QI.

• Organization-wide compares
crew medical decision making,
protocol utilization to patient
diagnosis and outcome

• System QA/QI

• System QA/QI
• Create a culture of learning

and education

Key quote:
It helps create a culture in which learning and education are the focus, not errors or missteps

EMS, emergency medical services; QA, quality assurance; QI, quality improvement.

Figure 2. Comparison of themes pre- to post-survey.
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EMS Provider Job Satisfaction
Study participants felt that learning their patient-specific

hospital outcomes improved job satisfaction. Similar results
have demonstrated that when asked, EMS providers
anticipate patient outcome feedback benefiting their well-
being and work engagement.14 Providing patient outcomes
helps bring EMS providers further into the healthcare
continuum, and doing so reduces the causes of burnout for
them.30 This is an important finding as agencies face a
workforce shortage and the US sees fewer and fewer EMTs
and paramedics.31

Microlearning
The CAPCE-approved CE was presented to EMS

providers in the form of microlearning. Microlearning
consists of small doses of content in the form of lesson
modules or short-term activities. Thismethod allows learners
to control all aspects of their learning, including the time in
which they review, the pace, and the method by which they
complete the activity. Providers reported beingmore likely to
complete the review if theywere providedwith ameans to use
it to complete certification renewal; thus, if an agency
provides patient outcomes to providers, it is best to include it
as a means for certification renewal.

This patient outcome-specific education describes a new
method of CE for EMS providers and aligns with the goals of
CPD. Additionally, patient outcome-led education has been
demonstrated to improve provider competency and improve
patient outcomes. More study is needed on a wider scale to
determine whether this type of education delivery ensures
more competency than an hour-based model. This type of
learning may also be appealing from an operational
perspective, providing flexibility with respect to scheduling
educational offerings and reducing the time that EMS
providers are required to spend in a classroom.

LIMITATIONS
The sample size is specific to these three agencies

(convenience sample) and those who chose to complete the
survey; as such it may not be generalizable to the entire EMS
workforce. The window for completing the survey was open
for twoweeks; thus, theremay have been some providerswho
did not work in that period and could not complete the
survey. Additionally, the request to complete the survey
occurred during operational hours; so, participation may
have been limited due to other, more urgent tasks. By its
nature, qualitative analysis is heavily dependent on the
background and skills of the researcher and may be
influenced by personal biases.

A low proportion of providers who began the CE process
actually gained CE credits, indicating the steps or process
may be too difficult or cumbersome. It is also possible that
participants did not need the CE credits, as each of the
participating agencies provides 100% of the required hours.

Additional research is needed to determine how to best
integrate this learning method with existing work patterns
and CE programs.

CONCLUSION
Emergency medical services providers supported the

personal and professional development and patient care
improvement value of reviewing patient outcomes,
including microlearning activities. Participation
in the required activities to obtain continuing education was
low. However, subjects who did participate demonstrated a
shift in perceived value from mere acquisition of
knowledge to development of improved personal and
systemwide clinical practice. Further study is warranted to
evaluate the generalizability of these findings and the
best user experience to facilitate the completion
of CE.
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