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ORIGINAL CONTRIBUTION

Holes in the FOAM: An Analysis of

Curricular Comprehensiveness in Online
Educational Resources

Andrew Grock, MD"*®, Wendy Chan, MD’, Adam R. Aluisio, MD, MSc, DTM&H?,
Carl Alsup, MD’, Delphine Huang, MD®, and Nikita Joshi, MD’

ABSTRACT

Objectives: We sought to evaluate Free Open Access Medical Education (FOAM), defined as online educational
content available free to anyone, anywhere, at any time, by classifying the most impactful FOAM content per the
Social Media Index into the topics and subtopics of the American Board of Emergency Medicine’s Model of the
Clinical Practice of Emergency Medicine. We then analyzed FOAM’s comprehensiveness by describing over- and
underrepresentation among these topics and subtopics.

Methods: First, we searched for FOAM resources based on the most recent 12 months of relevant content for
each organ system from the top 50 Social Media Index sites. Next, we classified all 898 posts into its related
topics or subtopics per the American Board of Emergency Medicine’s Model of the Clinical Practice of
Emergency Medicine. Finally, we analyzed how comprehensively FOAM covered each organ system and the
frequency of posts that covered each organ system subtopic as well as identified the subtopics with the most
frequent coverage.

Results: The search yielded 898 FOAM posts, of which cardiology and neurology were significantly
overrepresented and psychobehavioral; obstetrics and gynecology; and head, ears, eyes, nose, and throat were
significantly underrepresented. Among subtopics, acute coronary syndrome had the highest subtopic coverage
consisting of 55.5% of all cardiology content. Other highly represented subtopics include renal colic; diabetic
ketoacidosis; sepsis; and stroke with 39, 40, 40, and 71% of each of their topic’s content, respectively.

Conclusions: Although residents and programs are frequently incorporating FOAM into the educational
curriculum, these materials seem to lack comprehensiveness. Educators and learners must be aware of these
deficits in creating comprehensive emergency medicine curricula.

or decades the traditional pillars of asynchronous
medical education consisted of physical copies of
peer-reviewed journals and medical textbooks. With
the rise of the Internet, peerreviewed publications
became available through PubMed online and text

medical educators became able to release their content
online. This innovation, known as Free Open Access
Medical Education (FOAM),
opportunity for increased information dissemination

primarily offers the

and also fosters collaboration through virtual commu-

available  electronically. nities of practice.! > From 2002 to 2013 the number
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of FOAM sites underwent an astronomical 60-fold
growth, and, by 2016, that number nearly doubled
again.4’5

Like many millennials facile in navigating the digital
world, emergency medicine (EM) residents today more
frequently access FOAM than textbooks due to
FOAM'’s accessibility and concision."” The volume
produced and popularity of FOAM is likely to con-
tinue to grow as residents, program directors, and
national leadership move to integrate it into the educa-
tion process."”® In fact, novel curricula such as the
Academic Life
instructional resources series (ALIEM AIR) use solely
FOAM content to fulfill Accreditation Council for

Graduate Medical Education criteria for individualized

in  Emergency Medicine—approved

interactive instruction.”® Additional resources such as
Foundations of Emergency Medicine, provides free,
peerreviewed content for a flipped-classroom and
small-group exercises.”

The rise of FOAM is not without its critiques.
FOAM commonly lacks the typical peer review pro-
cess. Numerous publications have sought to evaluate
and remedy this quality control gap through identify-
ing quality indicators and designing curation tools.'®”
19 Second, FOAM’s decentralized nature can make it
difficult to navigate. FOAM centralization efforts
include the ALIEM AIR series and resultant publica-
tions, more in-depth systematic reviews, and the two
and FOAM

online  search Numose

h 9,20-25

engines
Searc

The last major critique of FOAM reflects on the
potential lack of comprehensiveness among its
Editors in chief of traditional textbooks

ensure the finished product comprehensively covers

resources.

the curricula. As such, Tintanelli’s Emergency Medicine,
for example, appears to cover the full breadth of emer-
gency medicine as dictated by the American Board of
Emergency Medicine’s (ABEM’s) Model of the Clini-
cal Practice of Emergency Medicine (MCPEM).?**7 In
FOAM is produced

unknown attention paid to curricular comprehensive-

contrast, individually ~ with

ness. As such, FOAM resources are rumored to lack
the breadth and depth of core EM knowledge and
materials. Thus, residents who rely primarily on
FOAM resources could be underexposed or even une-
ducated about certain topics. Little research has
focused on understanding the comprehensiveness of
FOAM materials. The only investigation thus far to
address this gap found that in a l-year analysis of
FOAM, collected from a search engine of over 160
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websites, 71.5% of ABEM topics were represented
with almost a third of content focused on procedures
alone.”® Their investigation revealed that the most fre-
quently covered topic was procedures with overrepre-
sentation of airway techniques, ECG interpretation,
ultrasonography, resuscitation, and literature interpreta-
tion.”® Hematology, nontraumatic musculoskeletal dis-
orders, and obstetric and gynecologic disorders were
the least frequently covered with each receiving 0.6%
of the total topics. No topic had all of its subtopics
covered.?’

While the Stuntz et al.?® study deserves due praise
for first investigating FOAM’s comprehensiveness, it
searched an enormous number of FOAM sites, which
may not reflect what learners are actively consuming.
As residency leadership and residents increasingly
depend on FOAM, describing topic coverage is
increasingly important. As such, this study sought to
evaluate the comprehensiveness of the most utilized

FOAM resources.

METHODS

To better describe what learners are accessing for their
knowledge, we focused our search on the most impact-
ful FOAM websites as defined by the Social Media
Index (SMI), an impactbased ranking based of
FOAM sites.”®*® Similar to an hindex or journal
impact factor, the SMI develops an impact score for a
blog based on its focus on EM or critical care content,
Alexa score (an Amazon tool to calculate website traf
fic), Twitter, or Facebook popularity. The SMI has
been shown to be a stable indicator of website impact
as well as correlate with quality.?*°

The AIR Series fit our search criteria perfectly—rel-
evant content per the Council of Emergency Medicine
Residency Director’'s (CORD’s) testing schedule is
culled from each site in the SMI-50 published within
the previous 12 months from the time the search was
performed.® One author either performed or super-
vised each organ system’s search on a rolling basis
every 1 to 1.5 months from 2015 to 2017 with the
goal of inclusivity. A secondary analysis was performed
to remove content deemed nonrelevant by four mem-
bers of the ALIEM AIR series’ editorial board.

The FOAM resources were reviewed and catego-
rized using ABEM’s MCPEM by three of the
authors.”” Another author separately reviewed a ran-
dom sampling for categorization accuracy and provided
feedback when appropriate. Counts for independent
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subtopics were performed by two authors with discrep-
ancies resolved through adjudicated consensus. Of
note, three specific topics were excluded from the
search and data analysis. The MCPEM category of
“signs, symptoms, and presentations’ had no equiva-
lent category in CORDs testing schedule and was not
specifically searched for. Additionally, the first ALIEM
AIR search published, hematology, utilized a less rigor-
ous search strategy and was thus excluded from our
analysis. Finally, the initial ALiIEM search uncovered a
large number of diagnostic ultrasound posts of similar
quality and did not include these posts in their quality
assessment. Hence, diagnostic ultrasound  was
excluded from our data analysis. This study has been
deemed exempt by the Olive View/UCLA Institu-

tional Review Board reference number 924741-1.

Data Analysis

The SMI search described above resulted in 989
unique resources that were categorized per the
MCPEM by topic and subtopic. Proportional represen-
tation of the FOAM posts based on MCPEM cate-
gories were calculated and compared to the ABEM

3

representation in an effort to describe FOAM coverage
between organ systems (topics) and among subtopics.
Significant differences between FOAM post subtopic
frequency and the NQE categorical representation
were calculated with associated 95% confidence inter-
vals (CI). We created a descriptor titled density to rep-
the relationship between the
number of posts per topic in relation to number of

resent numerically

subtopics within that topic as well.

RESULTS

Of the 898 unique FOAM posts collated, the authors
found a significant overrepresentation of cardiology

and neurology content and a significant underrepre-
sentation of psychobehavioral; obstetrics and gynecol-
ogy; and head, ears, eyes, nose, and throat (HEENT;
Table 1). Specifically, neurology represented 13.3% of
the collected posts compared to 5% per the NQE and
cardiology had 21.3% compared with 10% per the
NQE.

Among subtopic coverage, cardiology and gastroin-
testinal had the highest percent covered by at least one

National =~ Qualifying Exam  (NQE) categorical FOAM post with 75 and 65% of subtopics within

Table 1

ABEM National Qualifying Exam Versus FOAM Breakdown

FOAM Topic NQE and
ABEM NQE FOAM Representation as  95% Cl Lower 95% CI Upper FOAMPercent
Percent by Topic Total Number  Percent of Total Bound Bound Difference

Cardiovascular 10 191 21.27 18.6 241 +11.27
Traumatic 10 904 10.47 8.5 12.7 +0.47
Respiratory 8 100 11.14 9.2 13.4 +3.14
Abdominal/Gl 8 78 8.69 7 10.7 +0.69
Procedures, skills 8 84 9.35 7.6 11.4 +1.35
HEENT 5 12 1.34 0.7 2.3 —3.66
Nervous system 5 119 13.25 11.2 15.6 +8.25
Toxicology 5 33 3.67 2.6 5.1 —1.33
Ob/Gyn 4 15 1.67 1 2.7 -2.33
Psychobehavioral 4 15 1.67 1 2.7 —2.33
Environmental 8 37 4.12 S 5.6 +1.12
Musculoskeletal (nontraumatic) 3 28 3.12 2.2 4.5 +0.12
Renal/urogenital 3 31 3.45 2.4 4.9 +0.45
Endocrine and metabolic 2 15 1.67 1 2.7 —0.33
Immune disorders 2 19 2.12 1.4 3.3 +0.12
Cutaneous 1 27 3.00 2.1 4.3 +2.01
Signs, symptoms, presentations 9 NA NA NA NA NA
Hematologic + ID 7 NA NA NA NA NA
Other 3 NA NA NA NA NA
Totals 81 898 100%

ABEM = American Board of Emergency Medicine; FOAM = Free Open Access Medical Education; Gl = gastrointestinal; HEENT = head,

ears, eyes, nose, and throat; NQE = National Qualifying Exam.
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Figure 1. FOAM topic and subtopic coverage per ABEM MCPEM. ABEM = American Board of Emergency Medicine; FOAM = Free Open

Access Medical Education; Gl = gastrointestinal; GU = genitourinary;

Clinical Practice of Emergency Medicine; MSK = musculoskeletal.

12
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Figure 2. Topic density. Gl = gastrointestinal; HEENT = head, ears, eyes, nose, and throat.

those specialties covered, respectively. Psychobehav-
ioral, HEENT, and systemic infectious disorders had
the least comprehensive coverage with 13, 11, and
11%, respectively. For systemic infectious disorders,
71% of the posts focused on the sepsis subtopic with
limited focus on other subtopics (Figure 1). Overall,
only 38% of the subtopics identified by ABEM were
covered by at least one FOAM post. Of those 38% of

subtopics covered, they received an average of 2.6

posts per topic. Cardiology was the most densely cov-
ered topic with over 10 posts on average per subtopic
covered (Figure 2). Meanwhile, HEENT and psychobe-
havioral had the least posts per subtopic coverage (Fig-
ure 2).

Other overly represented subtopics include acute
coronary syndrome (ACS; 55.5% of the cardiology),
renal colic (39% of renal), diabetic ketoacidosis (40%
of endocrine), and stroke (40%; Figure 3). Equally
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Figure 3. Highest subtopic frequency. ACS = acute coronary syndrome; CVA = cerebrovascular accident; DKA = diabetic ketoacidosis;

Gl = gastrointestinal; US = ultrasound.

interesting, 23% of renal posts were focused on ultra-
sound versus CT in the workup of renal colic, most
of which directly or indirectly referenced a recently
published, highly impactful article on the topic in the
New England Journal of Medicine.”®

DISCUSSION

Our data demonstrate an uneven representation of
FOAM posts based on organ systems per the NQE
breakdown. Educators and learners should be aware
that residents who primarily utilize FOAM may specifi-
cally need to address knowledge gaps in psychobehav-
ioral, obstetrics and gynecology, and HEENT.
Additionally, the results support the critique that
FOAM content tends to focus more on more typically
exciting topics such as ACS as well as contentious
topics or recently published papers such as stroke,
renal colic, and sepsis. Topics with little to no cover-
age tended toward core content or subtopics with less
recently changed or evolving diagnostics, clinical
approaches, or treatments. No evidence yet exists to
explain why FOAM content is skewed or why FOAM
producers, who gain little financially or with academic
advancement, expend such extraordinary efforts to pro-
duce specific content.’”>® The noted skew could be
motivated by authors gearing their content to
increased clicks. In fact, one review of FOAM produc-

tion and use specifically describes the creation of an

“attention economy” in which FOAM producers push
for increased dissemination and impact.>* The more a
site is read and shared could relate to increase finan-
cial benefit from advertisers or at the very least, repre-
sent increased impact. Of note, a recent consensus
guidelines for academic promotion from FOAM
describes how increased impact, similar to journal
publications, should translate into higher value aca-
demic production.”® Another consideration is that
FOAM authors are actually striving to fill a needed
niche. While textbooks maintain exemplary compre-
hensiveness and remain high-quality resources, it is
impracticable for them to rapidly update with the pub-
lication of practice changing articles. Thus, FOAM
may serve as an adjunct for learners to stay up to date
or for emerging practices, because this information is
not found in textbooks. Another potential influence
for content could be high medicolegal risk areas such
as missed ACS, pulmonary embolism, or stroke. Most
recently, experts have recommended increased incorpo-
ration of FOAM into EM resident didactics given the
COVID-19 pandemic.”® Given that the data showing
FOAM are not comprehensive, limitations to didactics
may be of increased concern among educators striving
to provide a complete EM education.

Finally, attention to curating recently published liter-
ature may be an intentional and valuable niche. Both
Stuntz et al.”® and our results demonstrate a specific
among FOAM toward recently

skew resources
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published content. Over the past few decades, there
has been a steady increase in both number of journals
and publications per year with about 28,100 active
peer-reviewed English-language journals as of 2014,
with over 2.5 million articles published per year.’®
This enormous amount of publications per day in
medical journals far exceeds any learner or educator’s
capacity to read and process regularly. If FOAM pref
erentially focuses on recently published literature, it
could serve as a curator that identifies high-impact
publications. Studies in fact have shown a concerted
effort by FOAM authors to shorten time to knowledge
translation in practice changing articles.””*® For exam-
ple, 23% of renal posts focused on ultrasound versus
CT in diagnosing renal colic. At that time, a high-im-
pact article was published on this exact topic in the
New England Journal of Medicine.”’ Specific websites
on the SMI contained content either entirely (EM Lit
of Note and Skeptics Guide to Emergency Medicine)
or partially (REBELEM, ALIEM, and First10 EM) con-
sisted of reviews or descriptions of recently published
literature. Often, these FOAM sites describe or cri-
tique the articles. Additional FOAM sites now pro-
duce simplified infographics to enhance knowledge
retention of a publication.>” *® Besides a primary liter-
ature review, FOAM skew could be explained by the
authors intentionally producing content not found in
textbook. Thomas and Kern’s sixstep curriculum
design start with problem identification/general needs
assessment and targeted needs assessment followed by
goals and objectives, educational strategies, implemen-
tation, and outcome assessment. Perhaps FOAM skew
is actually in response to general and targeted needs
assessments that identify these specific gaps. Hence,
FOAM authors direct their content toward areas inten-
tionally not represented well by textbooks and other
commonly consumed resources.

While few resources exist to fully describe EM com-
prehensiveness, the MCPEM appears credible as it is
produced by ABEM. One investigation, limited to an
analysis of a single academic site, did demonstrate a
mismatch in the MCPEM in comparison to the resi-
Additionally, as medical
content such as determining the best diagnostic test or

dent clinical experience.*!

treatment become more and more easily available
online while on shift, educators may want to focus
true learning on topics of medicine less accessible
such as medical decision making. Additionally, as
recertification testing for EM transitions to an open
resource model, changes to the MCPEM may be

Grock et al. ® HOLES IN THE FOAM

required.*? For example, ultrasound is only listed as
two subtopics lines on the MCPEM, despite it being
used for numerous procedural and diagnostic applica-
tions in the clinical practice. Meanwhile, FOAM
includes an enormous amount of ultrasound content.
[t remains unclear if FOAM correlates better with the
clinical EM experience.

Ultimately, learners and educators must not be
seduced by the latest innovation or only read topics
that appeal most to them as emergency medicine resi-
dents. To deliver excellent patient care in the emer-
gency department and to pass the EM board
examination, a broad education is required. They
must be aware of the gaps in FOAM curricula and
consciously broaden their education to comprehen-

sively learn the full breadth of EM.*

LIMITATIONS

This study has limitations. The search was not a sys-
tematic review of all the FOAM sites that existed dur-
ing the data collection period and there may exist
selection bias stemming from this. Instead, the search
methods were limited to the top 50 sites on the SMI-
50. Although less comprehensive, this focused the
data to digital sources known to be of the highest
impact, and therefore the results likely have accuracy
pertaining to the most frequently viewed content. The
searches were executed on a monthly basis by topic,
which could have potentially missed topic specific
spikes in FOAM content as can occur, for example,
following the release of a high-impact publication.
Finally, the searches and data acquisition were per-
formed from 2015 to 2017 and may not reflect the
state. of FOAM currently. Despite these limitations,
the results from the current data characterize the avail-
able FOAM resources during the period of interest
and provide important insight into the content distri-
bution, gaps, and area of potential saturation that can
be used to inform future evaluation on the trajectory

of FOAM comprehensiveness and educational
approaches.
CONCLUSIONS

The current data show that the most impactful Free
Open Access Medical Education sites are uneven in
their comprehensiveness of emergency medicine core
knowledge. Educators and learners must be aware of
these deficits in creating comprehensive emergency
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medicine curricula to properly address content missed

in learners using primarily Free Open Access Medical

Education resources.
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