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LETTERS TO THE EDITOR

Leveraging Virtual
Platforms to Overcome
the Minority Tax Among
International Medical
Students and Professionals

Dear Editor:

International students represent less than 1%
of medical students in the United States and face
unique obstacles when pursing medical training.
During premedical years, visa regulations limit
the clinical, research, and gap-year opportuni-
ties for which they are eligible. During medical
school, they qualify for few loan options, most of
which do not cover full tuition. When applying for
residency, visa requirements and cost negatively
impact their candidacy.! Most importantly, reliable
information about these nuances and programs
that accept international students is lacking.

We serve as co-executive directors of
F1Doctors (https://www.fldoctor.com), a national,
student volunteer-led mentorship platform for in-
ternational prehealth and medical students. It was
designed to help overcome these challenges by
connecting international premedical students with
medical student mentors. Additionally, medical
students gain access to other peer and resident/
attending mentors to help navigate postgraduate
training. The mentors volunteer to be listed on our
platform and often hear about F1Doctors through
social media, ads on partner websites, or current
members. Mentees are able to filter for mentors
based on location, stage in training, institution,
and expertise and can send them a message di-
rectly through our website. These mentor-mentee
relationships can range from addressing 1 ques-
tion (eg, student experience at a specific insti-
tution) or can be more longitudinal, where the
mentor guides students through medical school/
residency applications. The overall objective of
these relationships is to fill gaps in the current
guidance available for international students and
provide access to mentors who have taken a simi-
lar path.

Through our social media and email list-
servs, we recently asked mentees which areas of
F1Doctors need improvement. This led to numer-
ous respondents reporting problems with timely
response from mentors. Given that only 15% of
international applicants matriculate into medical
school,! the prehealth students greatly outnumber

the medical students. As such, the 100 medical
student mentors on the platform received nearly
500 requests from mentees this past year. The
bottleneck narrows with postgraduate training,
as F1Doctors has only 20 resident/attending men-
tors. This phenomenon is seen among other un-
derrepresented minority (URM) groups, whereby
a few URM faculty are tasked with mentoring
many students. This requires mentors to invest a
significant amount of their personal time, referred
to as the “minority tax.” This model of mentorship
is unsustainable.

One solution is to leverage virtual platforms
to create opportunities where the few mentors
can disseminate information to a large group of
mentees. As such, our team spearheaded a pod-
cast featuring a variety of medical students and
doctors. In the last 10 months, the 9 released epi-
sodes were downloaded by 1068 listeners. Our
social media team hosted Instagram takeovers
by medical students around the country; for those
24 hours, the students shared a typical workday
and answered real-time questions from mentees.
These are saved on our platform. The team also
posts tips-of-the-week addressing common ques-
tions and features reliable resources on the web-
site. Finally, we coordinate various Zoom events,
the most popular of which involves medical stu-
dents breaking down their American Medical
College Application Service applications and Q
and A sessions with residents; 15 to 40 students
attend each event.

While these initiatives cannot replace the
connectedness of one-on-one mentoring relation-
ships, they provide more sustainable avenues for

VOLUME 121+ NO 4

addressing common challenges and questions.
This reserves one-on-one meetings for more per-
sonalized, targeted guidance. As an added benefit,
the members utilizing our platform have an avenue
to interact with each other and find camaraderie.
Our work provides a framework for implementing
a low-cost, virtual, and completely student-vol-
unteer run initiative that provides mentorship for
URM students throughout the country, while also
limiting the minority tax placed on mentors.

—Gopika SenthilKumar, Matheus Moreira S.
Peraci
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FROM THE EDITOR

Wisconsin Medical Journal:

Past, Present, and Future

Fahad Aziz, MD, FASN

ince its establishment in 1903, the

Wisconsin Medical Journal (WMJ) has

served as an essential forum for the
medical community of the Midwest. It is a peer-
reviewed, indexed scientific journal that has
published several important scientific manu-
scripts over the last 100 years, focusing on
continuing education for physicians and other
health care professionals and advancing sci-
entific knowledge. Initially, it was published by
the Wisconsin Medical Society (Society); how-
ever, in 2019, the Society transferred its own-
ership to the University of Wisconsin School
of Medicine and Public Health (SMPH) and the
Medical College of Wisconsin (MCW), thereby
broadening its impact. Since that time, the jour-
nal has seen a sharp rise in manuscript submis-
sion—doubling from 60 to 80 per year to 130 to
150 per year. During the COVID-19 pandemic,
WMJ published several research papers, case
reports, and reviews on different aspects of the
pandemic and served as an important informa-
tion source for Wisconsin's medical community.
It continued to be the voice of medical profes-
sionals in Wisconsin.

As editor-in-chief of WMJ, Sarina Schrager,
MD, MS, played an important and exemplary
role in increasing the journal's impact over the
last 3 years. (Longtime editor-in-chief John Frey
lll, MD, retired as editor-in-chief in 2019 after
13 distinguished years at the helm). After Dr
Schrager accepted a position as editor-in-chief
of Family Medicine, | was fortunate enough to
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be selected as WMJ's new editor-in-chief. No
doubt, | had big shoes to fill. But I've followed the
rule, “Success is a daily thing, and you have to
succeed every day to reach your goals.” My first
6 months as editor-in-chief have been terrific.

only become great doctors, but doctors with
the art of leadership. Young trainees are the
future of medicine and will take this field to
the next level.

[ wish to express my gratitude to the countless

medical professionals in Wisconsin and beyond, who

have committed themselves to the vision of WAZJ...

Currently, WMJ operations are overseen by
a publishing board comprised of representa-
tives from each school and an ex officio mem-
ber from the Society. Working under the guid-
ance of publishing board members Jonathan
Temte, MD, Elizabeth Petty, MD, and Robyn
Perrin, PhD, from SMPH; and Asriani Chiu,
MD, Amalia Lyons, MD, Sara Wilkins, MA, MPA,
from MCW, gave me a smooth start. Further,
with Kendi Neff-Parvin as managing editor
and Robert Treat, PhD, as deputy editor, it has
been an excellent learning experience for me.

My vision for WMJ is to produce cutting-
edge research in all areas of medicine, pro-
mote the success of medical trainees and
young professionals, and extend the knowl-
edge and its applications beyond the bound-
aries of any institution. Further, | believe that
it’s time for us to focus on training future
leaders in the field of medicine who will not
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CHANGES FOR 2023

To achieve our vision and mission, under the

direction of the publishing board, we are intro-

ducing some significant changes in the year
ahead.

« We will increase the number of issues from
4 to 6 per year. That increase will be benefi-
cial to accommodate the higher submission
rates we have seen for the last few years.

« We will transition from offering both print
and online versions to an online format
only—except for “special themed issues,”
which will be available in both formats.
With the advancement of electronic media,
reader demand and expectations for print
copies have waned in the past few years,
and we also believe it’s the need of the hour
to reduce our paper usage. However, with
the targeted focus of special issues on par-
ticular timely topics, we decided it will be



beneficial to continue with print versions of
these issues.

- We plan to publish a special themed issue
in October, 2023. The details of this special
issue are included below.

- Starting in 2024, we plan to publish 2
themed issues per year. We appreciate
input from WMJ readers and reviewers and
encourage you to suggest topics for special
issues. We will make a list of the fundamen-
tal problems that need to be addressed and
make those issues relevant to the needs of
our medical professionals.

EXPANDING EDITORIAL STAFF

To meet the increasing editorial demands that
come with additional submissions and publica-
tions, WMJ is currently seeking 2 to 3 more
deputy editors. This will help streamline the
peer review process for manuscripts and also
will help to familiarize new professionals with
the editorial cycle. These volunteer opportuni-

ties require about 2 to 3 hours per week.

All

of US

RESEARCH PROGRAM

We also are looking to add members to the
WMJ Editorial Board. This group comprises
physicians, nurses, pharmacists, and other
health care professionals from across the state
and different health systems who play a critical
role in defining the journal’s policy. Further, edi-
torial board members assist the editor-in-chief
in achieving the journal’s vision and mission.
With a few members reaching the end of their
term, the journal is looking forward to filling
these seats with new members who represent
a broad base of medicine.

Equally important, reviewers for any journal
play a critical role in the advancement of sci-
ence. We are very grateful to all who served
as reviewers for manuscripts in 2022, and we
are continually looking to expand our reviewer
pool to expedite the review process and pro-
vide more timely editorial feedback and deci-
sions.

If you are interested in serving in any of
these capacities, please email wmj@wisc.edu
to learn more.

SPECIAL ISSUE IN 2023

The special themed issue planned for publica-
tion in October 2023 is titled “Post-COVID-19
Era — Lessons Learned from the Pandemic and
Its Aftermath.” The issue will focus on the effect
of the COVID-19 pandemic on medical profes-
sionals, the psychological and financial impact
of the pandemic on patients, and the long-term
effects of the pandemic on medical educa-
tion. In this special issue, we will analyze how
ready we in health care were to deal with this
pandemic and what essential steps we should
take to be prepared for another pandemic.
More information is available on our website:
wmjonline.org.

In closing, | wish to express my gratitude
to the countless medical professionals in
Wisconsin and beyond, who have committed
themselves to the vision of WMJ to spread
knowledge to our colleagues and our younger
generations.

The future of
Wisconsin's health
begins with you.

Participate in a research program
that may change the future of
health for generations.

To learn more and to enroll,
contact us at:

AllofUs.wisc.edu/smphq
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(888) 294-2661
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marks of the U.S. Department of Health and Human Services.
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COMMENTARY

Leading by Example:
How a Health Care Provider’s Actions
Can Impact the Public’s Perspectives

Uyi Jefferson Imasuen; Sandesh Parajuli, MD

C he man from Clintonville,
Wisconsin, and the man from
Tehran, Iran, were like brothers.”

The story of Arjang “Aji” Djamali, MD,
caught the attention of multiple national
media outlets, from People magazine to ABC
News. Dr Djamali became a “brother” to
John—one of his patients suffering from kid-
ney disease—when he donated one of his own
kidneys to John at the University of Wisconsin
in July 2022. As rates of living donor dona-
tions steadily decline, Dr Djamal—-a transplant
nephrologist—led by example, showing that
a healthy and fulfilling life is not lost after
donating an organ. What’s more, he extended
the gift of life to another individual. For many
suffering from chronic kidney disease (CKD)
waiting for a transplant, Dr Djamali’s story
offers hope.

More than 800 million people globally
(approximately 10%) are living with CKD.2 It
has become a leading cause of mortality
worldwide—especially given the rising preva-
lence of associated risk factors, such as dia-

Author Affiliations: Division of Nephrology,
Department of Medicine, University of Wisconsin
School of Medicine and Public Health, Madison,
Wisconsin (Imasuen, Parajuli).

Corresponding Author: Uyi Jefferson Imasuen,
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wisc.edu.
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betes and hypertension.2 Patients with CKD
eventually develop end-stage kidney disease
(ESKD) and require dialysis. Although lifesav-
ing, dialysis has many consequences on qual-
ity of life. Patients often spend 9 to 15 hours
a week in dialysis centers, leaving many feel-
ing drained or depressed afterward.3 Further,
dialysis is very costly, being the major con-

worldwide to change the attitudes and per-
ceptions of organ donation. Donors can opt
to undergo living donation or donate after
death. Although both types of donations are
valuable, recipients of live-kidney donors tend
to have better outcomes, such as higher graft
survival and lower risk of delayed graft func-
tion.67 Unsurprisingly, there are fewer living

...since 2004, the number of live donations

has decreased steadily versus increasing rates

of deceased donor transplants—

at least within the U.S.

tributor to the cost of ESKD management,
which accounted for roughly 5% ($37.3 billion)
of total Medicare expenditures in 2019.4 A
kidney transplant remains the best treatment
modality for patients with ESKD. It is associ-
ated with increased lifespan, higher quality of
life, and decreased expenditures compared
to dialysis.3 However, a transplant is not an
option for many, as the demand for kidneys far
exceeds the supply. For instance, in 2021, at
least 90,000 people in the United States were
on the waitlist for a kidney transplant, but only
about 24,000 kidney transplants were per-
formed.> And while 24,000 represents a new
milestone in the number of kidney transplants
performed each year, many patients are still
left without a new kidney.

To increase the number of registered
organ donors, there have been myriad efforts
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donor kidney transplants performed versus
the deceased donor. What’s more striking,
however, is that since 2004, the number of live
donations has decreased steadily compared
to increasing rates of deceased donor trans-
plants—at least within the U.S.89 This begs
the question as to why. Plenty of research has
been conducted to examine and understand
the attitudes and behaviors of individuals
toward organ donation.

In Canada, it was demonstrated that physi-
cians are more likely to support organ dona-
tion than the general public.'® Among health
care workers specifically, physicians and
nurses were the most likely to support and
be registered as organ donors." However,
the percentage of registered organ donors is
much lower than the percentage of those who
support donation, among both health care



workers and the public.101213 Multiple studies
correlate negative beliefs or lack of educa-
tion on the safety of organ donation—specifi-
cally, that a donor’s body may be disfigured
during donation or fear of organs being sold
on the black market34—with lower rates of
being willing to register as a donor.’3-15 Some
worry about the health risks associated with
the donation as a barrier to the willingness to
donate.’® Many cite fixed religious and/or cul-
tural beliefs for unwillingness to register for
organ donation.’3" [t also has been demon-
strated that relationships between donor and
recipient play a role in willingness to donate.
For instance, nephrologists surveyed in the US
were much less likely to support a living dona-
tion from themselves or close relatives if the
recipient was a stranger versus a relative.”
The common threads among these studies
include an incongruence between support of
organ donation versus registering to donate,
health care workers having higher support of
organ donation than the general public, and
beliefs/education on donation affecting will-
ingness to donate.

Of the factors serving as barriers to a liv-
ing donation, it would be most feasible to
target the lack of education and negative
attitudes against organ donation. One way
to target both lies within storytelling. Again,
Dr Djamali’s story highlights the possibility of
being able to live a healthy life after donating,
in addition to having exponentially improved
the quality of life of another human being. This
is important because, as described before,
many individuals cite worries around health
risks, regulations, and practices as barriers to
their willingness to donate organs. With the
existence of a considerable level of distrust
towards physicians from the general public,’8
examples of physicians undergoing proce-
dures they promote may allow a shift in public
attitudes—a shift that can hopefully stop the
downward trend in the amount of living organ
donor transplants performed each year. With
physicians being more likely to register for
organ donation than the general population,0
there are possibly additional powerful stories
of altruism like Dr Djamali’s.

Another  consideration  regarding Dr
Djamali’s story is that he was a “great match”
for his recipient. However, being a great match
for a recipient is not a necessity. There are now

increasingly popular exchange/swap programs
that serve as a workaround for the scenario of
a donor-recipient mismatch. The donor donates
a kidney and their desired recipient receives
the kidney of another, more closely matched,
donor. To donate a kidney, one must simply be
willing, healthy, and motivated. With more sto-
ries that showcase doctors “walking the walk,”
there is a potential to sway the public attitudes
and opinions of those opposed to organ dona-
tion. And this change in perceptions and atti-
tudes is necessary for many awaiting a kidney
transplant.
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ORIGINAL RESEARCH

Analysis and Incidence Calculation of Snowmobile
Injuries Identified in a Rural Wisconsin Health Care

System Over Five Years

Jennifer P. King, MPH; Oluwatosin Olaiya, MBChB, MSc; Daniel C. Cullinane, MD

ABSTRACT

Introduction: Current estimates of snowmobile-related injuries are largely based on inpatient
data from trauma centers. These centers care for severely injured patients and may not capture
treatment information and outcomes for minor snowmobile-related injuries, therefore underesti-
mating their volume and overestimating patient acuity.

Methods: Medically attended snowmobile injuries were identified retrospectively from inpatient
and outpatient records from a health system in north-central Wisconsin using a hierarchical
method of International Classification of Diseases external cause codes and text searches for key
words. Manual reviews of the medical record collected information on patient characteristics,
accident details, and clinical information. Descriptive analyses, comparisons between hospital
admitted and nonadmitted cases, and calculations of seasonal incidence rates were conducted.

Results: From November 1, 2013, through April 30, 2018, there were 1013 snowmobile-related
injuries, with 264 (26%) cases hospitalized and 749 (74%) treated as outpatients. Text search
alone identified 61% of all incidents and about a quarter (26%) of hospitalized incidents.
Inpatients were older and a higher percentage wore helmets, sustained multisystem trauma, sus-
tained more fractures, more organ injuries, and had higher need for surgery and intensive care.
Mortality was 1%. The average annual injury incidence rate was 313 per 100,000 snowmobiles
registered.

Conclusions: Currently available studies of snowmobile-related injuries have underestimated
their number and burden. Studies combining datasets from health systems in the state and state-
wide mortality records for cases who died prior to care could elucidate the full statewide impact
of snowmobile-related injuries in Wisconsin, leading to better assessment of prevention efforts
and staffing in rural trauma systems.

INTRODUCTION
With an estimated 14.5 million snowmo-
bile trips and over 1.5 million snowmobiles
registered annually,! driving snowmobiles
is a popular winter activity in the northern
United States. However, snowmobiles are
fast and heavy machines, able to operate at
speeds greater than 90 miles per hour and
weighing 600 pounds or more.23 They are
frequently operated off-road, on trails, or
over frozen bodies of water and are used
in low visibility conditions, including snow
squalls and low-light conditions. These
factors—alone or in combination with
others, such as alcohol use and excessive
speed—2412 contributed to an average of
106 reported snowmobile incidents involv-
ing injuries (range: 58-171) per year in
Wisconsin during 2014-2018,!! though
this number is likely an underestimate.
Accurate calculation of the incidence
of snowmobile-related injuries (SRI) is
challenging due to the rural location of
SRI events and the procedure for injury
reporting. Current estimates are based
on trauma registry data from level I and
level II trauma centers, many of which are
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located in urban centers distant from where recreational snowmo-
biling occurs.31013.14 Further complicating case identification is the
method of injury reporting. Since 1971, in the state of Wisconsin,
individuals involved in SRI events that result in medical care are
required to self-report the incident to law enforcement officials
and the Wisconsin Department of Natural Resources (DNR).12
However, individuals may not be willing to report an SRI incident,
especially if alcohol or other drugs were used at the time.!5
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Previous investigations of the epidemiology of snowmobile inju-
ries also have generally focused on the most serious injuries and
deaths, which are reported in trauma registries, death records, and
electronic medical records from trauma centers.>7-10.13141617 Injuries
severe enough for hospitalization and transfer may have a different
pattern of injuries and outcomes than SRIs treated in the outpa-
tient setting. It is also likely that hospitalized patients represent
only a small portion of the number of SRIs treated (and reported)
in the United States. Identifying SRI incidents from inpatient and
outpatient medical records could provide a more comprehensive
description of SRIs to serve as a baseline from which to judge the
impact of injury prevention strategies and to inform trauma system
staffing in popular snowmobiling destinations.

To address the limitations of case identification for SRI inci-
dence calculations and describe the patterns of SRI in the inpatient
and outpatient settings, we abstracted data from the electronic
health records (EHR) of an integrated rural health care organiza-
tion that includes a level II trauma center during 5 consecutive
winters (2013-2014 through 2017-2018). SRI cases for review
were identified from the EHR data repository using a combina-
tion of text searching and disease codes. We calculated the seasonal
incidence rate of snowmobile injuries in north-central Wisconsin
by leveraging a defined cohort of patients from a geographically
defined area who obtain nearly all care within our health system
and a denominator of snowmobile registrations from the same

geographic catchment area.

METHODS

Design and Setting

This is a retrospective study examining 5 snowmobiling seasons
(2013-2014 through 2017-2018) in north-central Wisconsin.
Each season—November through April—was considered an inde-
pendent cross-sectional sample. All injury data were extracted
from the EHR contained in the research data warehouse (RDW)
of the Marshfield Clinic Health System (MCHS). MCHS is a
large, privately owned, multispecialty group medical practice
with a level II adult and pediatric trauma center in north-central
Wisconsin. The data in the warehouse include administrative and
medical information documented during routine clinical encoun-
ters and entered into CarttailsMD EHR in the ambulatory envi-
ronment and a combination of Centricity EHR or Cerner EHR in
the inpatient environment due to a change during the years under
study. As a retrospective study of existing health care data, the
Marshfield Clinic Research Institute Institutional Review Board
deemed this study exempt.

Sample

Records from both inpatient and outpatient (emergency depart-
ment, urgent care, and outpatient clinic) encounters were included
for analysis if the injury was medically attended and incurred while
riding, being pulled, or being struck by a moving snowmobile.
SRIs that occurred 6 months or more prior to the health care sys-

Table 1. ICD Codes and Words and Phrases Used to Identify Patient Records for
Potential Inclusion in the Cohort of Snowmobile Injuries for Analysis

ICD Version 9, Billable for Dates of Service On or Before Sept 30, 2015

Dx Code Dx Code Description

E820.0 Nontraffic accident involving motor-driven snow vehicle injuring
driver of motor vehicle other than motorcycle

E8201 Nontraffic accident involving motor-driven snow vehicle injuring
passenger in motor vehicle other than motorcycle

E820.2 Noontraffic accident involving motor-driven snow vehicle injuring
motorcyclist

E820.3 Nontraffic accident involving motor-driven snow vehicle injuring
passenger on motorcycle

E820.4 Nontraffic accident involving motor-driven snow vehicle injuring
occupant of streetcar

E820.5 Nontraffic accident involving motor-driven snow vehicle injuring
rider of animal; occupant of animal-drawn vehicle

E820.6 Nontraffic accident involving motor-driven snow vehicle injuring
pedal cyclist

E820.7 Nontraffic accident involving motor-driven snow vehicle injuring
pedestrian

E820.8 Nontraffic accident involving motor-driven snow vehicle injuring
other specified person

E820.9 Nontraffic accident involving motor-driven snow vehicle injuring

unspecified person

ICD Version 10, Billable for Dates of Service On or After Oct 1, 2015

Dx Code Dx Code Description

V86.02 Driver of snowmobile injured in traffic accident

V86.02XA Driver of snowmobile injured in traffic accident, initial encounter

V86.12 Passenger of snowmobile injured in traffic accident

V86.12XA  Passenger of snowmobile injured in traffic accident, initial encounter

V86.2 Person on outside of special all-terrain or other off-road motor
vehicle injured in traffic accident

V86.22 Person on outside of snowmobile injured in traffic accident

V86.22XA Person on outside of snowmobile injured in traffic accident, initial
encounter

V86.32 Unspecified occupant of snowmobile injured in traffic accident

V86.32XA  Unspecified occupant of snowmobile injured in traffic accident,
initial encounter

V86.42 Person injured while boarding or alighting from snowmobile

V86.42XA  Person injured while boarding or alighting from snowmobile, initial
encounter

V86.52 Driver of snowmobile injured in nontraffic accident

V86.52XA Driver of snowmobile injured in nontraffic accident, initial encounter

V86.62 Passenger of snowmobile injured in nontraffic accident

V86.62XA Passenger of snowmobile injured in nontraffic accident, initial
encounter

V86.72 Person on outside of snowmobile injured in nontraffic accident

V86.72XA  Person on outside of snowmobile injured in nontraffic accident,
initial encounter

V86.92 Unspecified occupant of snowmobile injured in nontraffic accident

V86.92XA Unspecified occupant of snowmobile injured in nontraffic accident,
initial encounter

Text Key Words

Group1  “Accident” or “crash” or “collided” or “collision” or “ejected” or
“fall” or “fell” or “hit” or “impact” or “roll” or “struck” OR “thrown”

Group2  “Snow” and “mobile” OR “snowmobile”

Abbreviations: ICD, International Classification of Diseases.
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Figure 1. Map of Marshfield Epidemiologic Study Area (MESA) and the
Marshfield Clinic Health System (MCHS) Service Area

tem visit, occurred outside the snowmobiling season of November
though April, or occurred from other aspects of snowmobiling
that did not involve the vehicle in motion (eg, injuries during
repair) were excluded. SRIs that were not the primary reason for
the medical encounter and were not addressed/treated during the

visit also were excluded from analysis.

Case Identification and Data Collection

Potential cases were identified in a hierarchical manner using a
combination of disease/condition codes and text searching using
a similar method to VanWormer et al'8 and Whiting et al.8 First,
records associated with SRIs were identified from the RDW using
International Classification of Diseases (ICD) external cause codes
from versions 9 and 10 (Table 1). We required key text words
“snow” plus “mobile” or “snowmobile” to occur in free text chart
notes (available in the RDW) within 3 days of the recorded ICD 9
or 10 code. This combined approach was enacted to reduce the risk
of selecting patient records with miscodes. The first occurrence of an
ICD code date in a given season was used to identify a unique record
of injury. These cases were deemed ICD code identified. Second,
additional potential cases for analysis without the ICD external
cause codes were identified using electronic text searches requiring
at least 1 word from Group 1 (Table 1) and either the combina-
tion of words or conjoined word from Group 2 to occur within
the same encounter note. These cases were deemed text identified.
To address oversensitivities of the electronic algorithm, a sample of
sentences around these key words was extracted from the record and

258

prereviewed. The encounter was excluded if it obviously did not
meet inclusion criteria (eg, reference to snowmobile accident of a
family member, snowmobiling was listed in activity limitations of
discharge instructions). The resulting lists of ICD code-identified
and text-identified cases were combined and deduplicated. Patients
involved in 2 or more separate SRI incidents could be counted mul-
tiple times in each season or in the study period.

Trained research coordinators performed manual chart reviews
on the final list of potential cases to verify case status and collect
information on patient characteristics, accident details, treatment
course, and clinical features of the injuries. Information was col-
lected and stored in a research electronic data capture (REDCap)
database.19.20

Analyses

We tabulated and described the demographic characteristics and
contributing factors to injury—specifically age, sex, helmet use,
blood alcohol level, and position of the injured (driver or passen-
ger)—as well as the clinical characteristics of the injury associated
with acuity, such as injury type, location of injury, hospitalization
status, and clinical disposition at discharge. We classified cases as
hospitalized if the patient was admitted to an inpatient care unit
beyond the emergency department for care of their injuries.

Measures of central tendency were used to describe continuous
variables, while frequencies and percentages were used to describe
discrete variables. Data were tabulated for each season and overall.
Statistical comparisons of differences between hospital admitted
and nonadmitted cases (ie, cases treated in the outpatient setting)
were performed using Student # test for continuous variables and
Pearson chi-square analysis for discrete variables with SAS (version
9.4, Cary, NC, statistical software package). The threshold for sta-
tistical significance was set at a 2-tailed P value of 0.05.

To calculate the seasonal incidence rate of snowmobile injuries
in north-central Wisconsin, we identified cases who were members
of the Marshfield Epidemiologic Study Area (MESA). MESA is a
defined geographic region of 24 ZIP codes surrounding primary
MCHS service areas in central and northern Wisconsin (Figure
1).2122 Within MESA ZIP codes, the population is relatively stable
and nearly all residents receive all their medical care at MCHS
medical centers. From the Wisconsin DNR, we obtained counts
of snowmobile registrations assigned to owners with residences in
the MESA ZIP code catchment areas as of June 1 in the years
2014 through 2018. Snowmobile registrations expire June 30 each
year with no penalty for registration at any point during the year.
The number of MESA residents with a snowmobile injury in each
of the study seasons (November-April) was divided by the total
number of snowmobile registrations assigned to owners in MESA
as of June 1 after the season.

RESULTS
Over 5 consecutive snowmobiling seasons, there were 1013
medically attended snowmobile injury cases, with a range
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of 142 to 278 cases per year. Of these
cases, 39% were identified via ICD code
method and 61% were identified via text
method (Figure 2). Descriptive charac-
teristics of the SRI cases are presented in
Table 2. Cases were predominantly male,
the driver of the snowmobile, about half
were aged 40 years and over, and three
quarters only required outpatient medical
care. Among cases for which helmet use
information was available (530 of 1013),
89% (n=471) were reported as wear-
ing a helmet at the time of the accident.
Children less than 16 years of age repre-
sented 8% (n=70) of drivers injured (data
not shown).

Statistically significant differences in
case age, sex, and method of case iden-
tification were noted between hospital-
ized and nonhospitalized cases (Table 3).
Individuals aged 40 years and over repre-
sented about 70% of the hospitalizations
and less than 50% of the nonhospitalized
cases. A higher percentage of hospitalized
cases were male. About one quarter of
hospitalized cases were identified via text
method without an ICD code for snowmo-
bile injury compared to 72% of nonhospi-
talized cases. Hospitalized cases had helmet
use evaluated significantly more frequently
than nonhospitalized cases (84% of cases
vs 42%) and were found to have worn hel-
mets more frequently than nonhospitalized
cases (94% vs 85%).

As expected, we observed differences in
injury patterns between hospitalized and
nonhospitalized cases. About 84% of those
hospitalized sustained fractures; the most
common were thoracic, lower extrem-
ity, and upper extremity (Table 3). Over
half (54%) of hospitalized cases required
at least 1 surgical repair during hospital-
ization. Approximately 33% of nonhos-
pitalized cases sustained a fracture, and
the most common were upper extremity
and lower extremity fractures. Only 7%
of nonhospitalized cases required surgi-
cal repairs. Spine fractures were relatively
uncommon in both groups, although
there were 18 cases among the nonhos-
pitalized. Inpatient mortality was 1% (3
cases).

Figure 2. Flowchart of Medical Encounters Screened and Included in Analyses of Snowmobile Injuries, 2013-

2014 to 2017-2018

Table 2. Characteristics of Snowmobile Injuries Occurring From November 2013 to April 2018 and Treated in

the Marshfield Clinic Health System or Affiliated Hospitals/Clinics by Season

Characteristic All Events 2013-2014 2014-2015 2015-2016 2016-2017 2017-2018

N (%) Season Season Season Season Season

n=1013 n=278 n=230 n=161 n=142 n=202

Age years, median (IQR) 41(23-53)  41(25-52)  42(23-53) 38(22-51) 38.5(19-53) 42.5(23-56)
Age category

<12 years 42 (4) 13(5) 6(3) 5(3) 7(5) 1(5)

12-19 years 145 (14) 30 (1) 33(14) 26 (16) 29 (20) 27 (13)

20-29 years 159 (16) 46 (17) 38(17) 25 (16) 25 (18) 25 (12)

30-39 years 137 (14) 40 (14) 29 (13) 28 (17) 1(8) 29 (14)

40-49 years 194 (19) 63 (23) 49 (21) 30 (19) 23 (16) 29 (14)

50-59 years 208 (21) 55 (20) 48 (21) 28 (17) 29 (20) 48 (24)

260 years 128 (13) 31 (M) 27 (12) 19 (12) 18 (13) 33 (16)
Male 703 (69) 189 (68) 171(74) 116 (72) 98 (69) 129 (64)
Role of patient

Driver/operator 876 (86) 231(83) 209 (91) 143 (89) 115 (81) 178 (88)

Passenger 48 (5) 13 (5) 10 (4) 5(3) 12 (8) 8 (4)

Rider, specific 60 (6) 28 (10) 5(2) 8(5) 11(8) 8 (4)

position unknown

Pulled behind snow- 20 (2) 4(1) 5(2) 3(2) 2(1) 6 (3)

mobile

Other 9(1) 2(1) 1(0.4) 2(1) 2(1) 2(1)
Helmet use?

No 59 (6) 12 (4) 19 (8) 13(8) 5 (4) 10 (5)

Yes 471 (47) 122 (45) 110 (48) 71(44) 64 (45) 104 (51)

Unknown 474 (47) 140 (51) 100 (44) 76 (48) 71(51) 87 (43)
Admitted to hospital

No 749 (74) 212 (76) 164 (71) 17 (73) 98 (69) 158 (78)

Yes 243 (24) 63 (23) 60 (26) 36 (22) 43 (30) 41(20)

Unknown 21(2) 3(1) 6(3) 8(5) 1(1) 3(1)
Case ID method

ICD code 395 (39) 87 (31) 89 (39) 60 (37) 70 (49) 89 (44)

Text 618 (61) 191 (69) 141 (61) 101 (63) 72 (51) 113 (56)

Abbreviations: IQR: interquartile range; ID, identification; ICD, International Classification of Diseases.

dInjured bystanders (not riding on vehicle) are not shown in helmet use data (n=9). 2013-2014 season (n=4),
2014-2015 season (n=1), 2015-2016 season (n=1), 2016-2017 season (n=2), 2017-2018 season (n=1).
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Clinics Stratified by Hospitalization Status

Table 3. Characteristics of Snowmobile Injuries Occurring From November 2013 to April 2018 and Treated in the Marshfield Clinic Health System or Affiliated Hospitals/

Characteristic Non-Hospitalized, n=749 Hospitalized, n=243 P value
N (%) N (%)?
Age years, median (interquartile range [IQR]) 37 (21-52) 49 (37-56) <0.0001
Age category 0.0001
<12 years 40 (5) 2(1)
12-19 years 115 (15) 29 (12)
20-29 years 137 (15) 19 (8)
30-39 years 110 (15) 22(9)
40-49 years 133 (18) 55 (23)
50-59 years 126 (17) 78 (32)
>60 years 88 (12) 38(16)
Male 501 (67) 187 (77) 0.003
Helmet useP <0.0001
No 47 (6) 12 (5)
Yes 269 (36) 193 (79)
Unknown 424 (57) 38 (16)
First facility of care <0.0001
Emergency department 343 (46) 237 (98)
Urgent care 172 (23) 2(1)
Clinic 196 (26) 2(1)
Telephone 30 (4) 2(1)
Other 8(1) 0(0)
Number of injured areas per event (among head, face, spine, neck, thorax, abdomen, lower extremity, upper extremity)
0 10 (1) 1(0.4)
1 529 (71) 89 (37)
>1 210 (28) 153 (63)
Number of body areas with fractures per event (among face, spine, thorax, lower extremity, upper extremity areas) <0.0001
0 501 (67) 41(17)
1 235 (31) 133 (55)
2 1) 53 (22)
3 2(0.3) 11(5)
4 0(0) 5(2)
Fracture type(s)
Facial 7(1) 12 (5)
Spinal 18 (2) 38(16)
Thoracic (ribs, sternum) 52 (7) 89 (37)
Lower extremity 59 (8) 85 (35)
Upper extremity 127 (17) 68 (28)
Organ injuries
Brain 1(04) 20 (8)
Lung/heart 24 (3) 70 (29)
Abdominal organ 0(0) 25 (10)
Number of surgically repaired areas per event (among head, face, spine, neck, thorax, abdomen, lower extremity, upper extremity)
0 701(94) 112 (46)
1 47 (6) 109 (45)
>1 1(04) 22 (9)
Surgical repairs
Lower extremity 1(1) 74 (30)
Upper extremity 35(5) 39 (16)
Other surgery (head, face, spine/neck, thoracic, abdominal) 3(0.4) 43 (18)
Hospital length of stay, median (IQR) Not applicable 3(1-6)
Discharge location Not applicable
Home 217 (89)
Transferred to another hospital 1(0.4)
Skilled nursing facility 9(4)
Inpatient rehab/designated unit 12 (5)
Deceased 3(1)
Other 1(0.4)
Admitted to intensive care unit Not applicable
No 174 (72)
Yes 62 (26)
Unknown 7(3)
Case identification method <0.0001
International Classification of Diseases code 211(28) 180 (74)
Text 538 (72) 63 (26)

dEvents were classified as hospitalized if they were admitted to an inpatient care unit beyond the emergency department for care of their injuries.
b Injured bystanders (not riding on vehicle) are not shown in helmet use data (n=9); 7 were non-hospitalized; 2 unknown hospitalization status.
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On average, about 25 of the total injury cases each year occurred
to MESA residents, with a range of 14 in 2016-2017 to 35 in
2013-2014 (Table 4). The average injury incidence rate was 313
per 100,000 snowmobiles registered in the MESA area over the
study period, with a range from 248 per 100,000 in 2015-2016
to 374 per 100,000 in 2017-2018.

DISCUSSION

In previous studies, SRI data were collected from trauma regis-
tries,’3 EHR data,?? death registries,” state databases (hospital dis-
charge, injury surveillance),1624 voluntary reports of recreational
activity injuries provided by health providers or victims to state
agencies,15 or a combination of these sources.358101417 However,
these data sources are limited due to the exclusion of less severe
injuries, the method of case ascertainment, and reliance on passive
reporting of SRIs.6.1217 Evaluation of mortality or severe injuries
alone underestimate the full impact of the injuries on patients,
their families, and health systems that provide care. In this study,
since MCHS is an integrated health care system, we were able
to abstract data from both inpatient and outpatient departments
using a strategy combining ICD coding and text screening tailored
to our EHR to provide a comprehensive summary of medically
attended injuries.

We calculated an average annual injury rate of 313 per 100,000
registered snowmobiles among a geographically defined popula-
tion-based cohort included in the study. This is likely a conser-
vative estimate, as some with injuries may have sought care out-
side our health system and some registered snowmobiles may not
have been used in a season, reducing the denominator at risk. The
average number of snowmobiles registered annually in Wisconsin
during 2013-2018 was 214,109. Assuming our injury rate to be
representative of injury occurrence in the state, we would expect
approximately 670 injuries statewide each season. The Wisconsin
DNR recorded between 58 and 171 incidents involving injuries
annually over a similar time period (2014-2018) or only between
10% and 20% of the total number of injuries we would expect
given our data.!’ These discrepancies in injury reporting between
health care organizations and state agencies represent an opportu-
nity for future improvements in injury reporting and surveillance
associated with recreational vehicle use.

Compared to other studies, our study showed fewer of the
highest acuity injuries, such as spinal fractures and traumatic
brain injuries (TBI), but showed similar presence of extremity
and thoracic fractures. In our study, 16% sustained spine frac-
tures, similar to the 21% found by Plog et al'4 but lower than
29% for Beilman et al!0 and 28% for Whiting et al.8 TBIs, which
are common in all-terrain vehicle and motorcycle crashes and
previously noted in over a third of snowmobile injuries, 814 were
also relatively rare in our study, with only about 8% of cases
suffering this injury.We speculate that helmet use is at least par-
tially related to mitigating the cold and wind experienced while
snowmobiling; and where helmet use was assessed in our study,
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Table 4. Incidence of Snowmobile Injuries

Season Injuries Snowmobile Injury Rate

Among MESA Registrations Among per 100,000

Residents MESA Residents Registrants
2013-2014 35 10,486 334
2014-2015 32 10,065 318
2015-2016 23 9,262 248
2016-2017 14 4,802 292
2017-2018 20 5,341 374

Abbreviation: MESA: Marshfield Epidemiological Study Area.

Seventeen of the 42 total ZIP codes were excluded from MESA beginning in
Oct 2016.

it was quite high, which may have reduced the number of both
facial fractures and brain injury we observed. Despite having a
robust neurosurgical service, we also speculate that our level II
trauma status at our main referral hospital may have decreased
the number of cases observed compared to level I trauma centers
featured in other studies. In contrast to spinal fracture and TBI,
thoracic injuries and lower extremity injuries in our hospital-
ized population were in line with observations from prior stud-
ies, while upper extremity injuries appeared to be slightly more
common and were the most frequently fractured area among the
outpatients.

The 1% fatality rate found in our study is also lower than pre-
vious studies!®17 and we, along with other studies utilizing medi-
cal record data, may be limited by the inability to count those
who were deceased prior to making it to care. We expect the
Wisconsin DNR would receive more complete reporting of fatali-
ties compared to underreporting expected for less severe medically
attended snowmobile-related injuries. Fatality reports or death
records would be an important addition to understanding the full
scope of snowmobile injuries in the state.

While our study has many strengths, including a large num-
ber of cases included over the 5-year period and use of text
searching to identify SRIs in the EHR, it has some limitations.
Due to its retrospective nature, we relied on chart abstraction to
provide details of medical care. Exact details of the crashes were
difficult to obtain, as was data on helmet use—especially in the
nonhospitalized population. We believe that patients seen in the
outpatient setting are more likely to have a more focused assess-
ment of their injuries versus the more comprehensive assessment
of a trauma evaluation. This may have led to discrepancies in
data collection between inpatient and outpatients, particularly
with regard to helmet and alcohol use. Another limitation is
exclusion of cases who sought care outside of our health system
or died before arrival to a medical facility, but given the exten-
sive network of regional facilities in our system, we likely cap-
tured most of the SRI injury cases that sought care in the service
region. Though the denominator of our incidence calculation
has the strength of including snowmobile registrations from a
24 ZIP code area where the majority of residents receive nearly
all their care from our health system, the calculation is still quite
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limited. We did not have access to direct identifiers for registra-
tions to link our patients to registrations and develop a defined
cohort at risk.

Since MCHS is an integrated health care system, we were able
to abstract data from both inpatient and outpatient departments
using a strategy combining ICD coding and text screening in our
EHR. We propose that a similar approach could be enacted in
other health care organizations to enhance injury reporting and
surveillance of SRIs to better inform prevention efforts and staff-
ing of rural trauma systems. While the acuity of injuries treated
in the outpatient setting are not as high as those hospitalized,
many still involved broken bones and were plaguing enough that
patients sought care. The total number of injuries we found were
significantly more than recognized through reports made to the
Wisconsin DNR. All medically attended injuries, whether requir-
ing a hospital stay or not, represent a potentially significant bur-
den to the patient in terms of missed work and decreased quality
of life due to pain or morbidity and burden to rural health care

systems.

CONCLUSIONS

Using a combination search strategy of ICD codes and text search-
ing to identify patient records from an integrated health care sys-
tem, we were able to abstract SRI data from both outpatient and
inpatient departments. We found the majority of patients suffer-
ing from SRIs (74%) sought treatment as outpatients and never
sought treatment in the hospital. Currently available studies of
SRIs focused on inpatients appear to have underestimated the
number and burden of SRIs. Outpatients with SRIs differ signifi-
cantly with regard to the types and severity of injuries compared
with inpatients with SRIs. Our methods allowed us to examine
a larger number of SRIs and identify the true number of SRIs in
our health system. Further studies combining datasets from the
other health systems in the state and statewide mortality records
for patients who died before arrival to the hospital could elucidate
the full statewide impact of SRIs in Wisconsin. This could lead to
further education for snowmobile enthusiasts regarding the sig-
nificance of SRIs and their prevention, as well as improved staffing

for rural trauma systems.
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Missing Out: Underutilization of Primary Care
by Wisconsin Patients Who Smoke and Its Implications

for Tobacco Treatment Access

Margaret Nolan, MD, MS; Alexandra Spicer, BA; Patrick Remington, MD, MPH; Kristen Malecki, PhD, MPH; Danielle McCarthy, PhD

ABSTRACT

Introduction: Tobacco dependence treatment is usually offered in primary care settings. Yet, if
many patients who smoke do no not access primary care, cessation interventions may be miss-
ing those who most need them. This study describes Wisconsin adults’ health care utilization by
smoking status.

Methods: Data were analyzed from 1726 individuals participating in a population-based, cross-
sectional, in-person health survey of Wisconsin residents (2014-2016). Demographic characteris-
tics were compared across smoking status using Wald chi-square tests weighted for the complex
survey design. Odds ratios were calculated using multivariate logistic regression models.

Results: Of 1726 respondents, 15.3% reported current smoking, 25.4% former smoking, and
59.4% never smoking. Those currently smoking were more likely than former- or never-smoking
respondents to report emergency departments as their “usual place to go when sick” (12% vs
3%) or report they had “no place to go when sick” (16% vs 7%). People who currently smoke also
reported more emergency department visits during the past year (mean=1.4 visits) than did oth-
ers (mean=0.4, P<0.01). Among those currently smoking, 18% reported that they “needed health
care but didn’t get it” over the past year, compared to 6% of others (P<0.01). Those currently
smoking also were more likely to report a “delay in getting care” (16% vs 9%, P=0.02) and were
less likely to have had a “general health checkup” within the past year (58% vs 70%, P<0.02).
These relationships persisted in logistic regression models controlling for variables related to
smoking status and health care utilization, including health insurance.

Conclusions: These findings suggest that more than a quarter of Wisconsin adults who smoke do
not receive primary care every year and that they delay care or seek care in emergency depart-
ments more frequently than do those who never smoked or who quit smoking. As a result, such
individuals may be missing out on evidence-based tobacco cessation treatment.

INTRODUCTION
Despite large-scale public health campaigns
and extensive evidence-based treatment
options for tobacco dependence, approxi-
mately 14% of US adults currently smoke
cigarettes,! and smoking remains the
leading preventable cause of death and a
driver of health care expenditures.2 Health
care system changes that institutionalize
the delivery of evidence-based smoking-
cessation interventions have been shown
to be both clinically and cost-effective.3-6
Moreover, guideline reviews have identi-
fied primary care settings, in particular, as
a target — given that over 75% of smokers
visit a primary care clinician each year.” On
the strength of this evidence, accreditation
bodies have encouraged health care sys-
tems to adopt system changes to promote
the identification and treatment of patients
who smoke during health care visits.
Although primary care is well-suited to
preventive care, including smoking cessa-
tion treatment, 1 in 4 adults who smoke
report not receiving primary care in the past

year.” Some people use emergency depart-
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ments (ED) or urgent care as their usual source of care, and others
go without.!0 Even among insured members of a health coopera-
tive, roughly 17% of adults who smoke do not see their primary
care clinician in a given year.!! To design health system changes
and outreach efforts to have the greatest impact on patients who
smobke, it is important to explore how they obtain health services.
Knowing where patients seek care will inform efforts to inte-

grate smoking cessation advice and treatment or referral (eg, Ask,
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Advise, Refer) into workflows and care models tailored to these
settings and may inform direct-to-patient outreach efforts. This
information is critical to meeting patients where they are, rather
than expecting them to proactively seek smoking cessation care in
particular settings.

This is especially important because evidence suggests that
many of the marginalized communities that now suffer the great-
est burden from tobacco use (ie, people with limited education
or low socioeconomic status, minoritized racial groups, people
with mental illness!2) are also less likely to seek primary care and/
or more likely to seek care in other venues, such as emergency
departments.1314 Research on differences in usual sources of care
by smoking status is quite limited, however. Given that roughly
23% of patients without health insurance smoke,!2 there are
likely many socioeconomically disadvantaged people who smoke
who cannot afford preventive or primary care. Disparities in
usual sources of care may drive disparities in access to smoking
cessation treatment and downstream disparities in health out-
comes. As such, designing outreach efforts to reach patients with
limited access to primary care may be one strategy to enhance
health equity.

This study sought to address this gap in our knowledge using
representative data from the Survey of the Health of Wisconsin
(SHOW).!15 We examined differences in usual sources of care
among adult respondents who reported current smoking, former
(past, but not current) smoking, or never smoking. In addition,
we examined differences in patient-rated health care quality and
health by smoking status. Patient ratings of care quality and self-
rated health are known to be lower among those without a usual
source of care!3 and are important secondary outcomes of interest,

given their relations with future care-seeking and mortality.16.17

METHODS
Measures
Data were analyzed from 1,726 individuals who reported smok-
ing status while participating in SHOW between 2014 and 2016.
SHOW is a population-based cross-sectional health examination
survey of civilian, noninstitutionalized residents of Wisconsin.
Detailed survey methods have been described previously by Nieto
et al.18 Survey components relevant to the current analysis included
an in-home interview and a self-administered questionnaire. All
study protocols were approved by the University of Wisconsin
Health Sciences Institutional Review Board, and all participants
provided written informed consent as part of the initial home visit.
Self-reported demographic characteristics included age (coded
as 18-39, 40-64, or =65 years), race (coded as White not Hispanic
or African American/Hispanic/Other), sex (coded as male or
female), level of education completed (coded as high school or
less, or at least some college), urbanicity (coded as urban, subur-
ban, or rural as defined by rural-urban commuting area codes),!
unemployment, insurance status (coded as Medicaid/no insurance
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vs other), food insecurity (worried food would run out always or
often in the last 12 months, endorsed or not), and poverty level
(above vs at or below 100% poverty level). Poverty level was cal-
culated using the poverty guidelines from the US Department of
Health and Human Services.20 Categories were combined when
possible to accommodate smaller sample sizes, at the expense of
more granular description. To better characterize the sample, in
addition to smoking status (former, current, never), additional
self-reported health characteristics were measured, including self-
reported health (coded as fair/poor vs good/very good/excellent),
depression (as measured by the Patient Health Questionnaire-2
[PHQ-2], 2-item depression screening questionnaire),?! and alco-
hol consumption (with heavy alcohol consumption defined as
> 14 drinks per week for men or >7 drinks per week for women).

Care seeking was assessed with questions asking about usual
place of care when sick (“Do you have a place to go when you feel
sick or need advice about your health?, ED as usual place to go,
no place to go, or other place to go—ie, community health center,
hospital outpatient clinic, or doctor’s office), number of trips to
the ED in the past year, experiencing a delay in receiving care, and
not receiving care when needed. Subjects were asked if they had
“a general medical checkup in the past 1 year,” as well as if they
“had a physical exam” in the past year. The latter question aimed
to capture any medical visit, including acute visits (urgent care or
ED visits), while the “general medical checkup” was designed to
capture preventive health visits or “annual physicals” where preven-
tive services and health behavior counseling would more likely be
offered. Perceptions of quality of care were measured on a 5-point
Likert scale from “excellent” to “poor” and grouped by excellent/
very good/good versus fair/poor for analysis. The full list of ques-

tions and possible responses is available in the Appendix.

Data Analysis

Data analyses were completed using SAS 9.4 software (Cary, NC).
First, demographic characteristics were compared across smoking
status using Wald chi-square tests and weighted for the complex
survey design. Survey weights attempted to make estimates repre-
sentative of the state. Simple logistic regression models were run to
examine potential associations between smoking status, care-seek-
ing behavior, and quality-of-care perceptions that may be indepen-
dently associated with smoking behavior. Crude odds ratios (OR)
and adjusted ORs were calculated using simple logistic regression
models weighted for the complex survey design to examine differ-
ences in care seeking and experience across smoking status, with
never-smoking as the reference. Adjusted models were designed
based upon similarly weighted multivariate logistic regression mod-

els, in order to control for age, sex, and insurance status.

RESULTS
Of the 1726 individuals included in the analysis, 15.3% reported

current smoking, 25.4% former but not current smoking, and
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59.4% had never smoked. A larger pro-
portion of people who reported current
smoking (vs former or never-smoking)
were young (age 18-39), male, members of
minority racial groups, with less than a high
school education. A higher proportion of
those who reported current smoking also
reported poverty, heavy alcohol consump-
tion, symptoms of depression, and a lack
of health insurance. There was no differ-
ence by smoking status in the proportion
of participants living in rural versus urban
areas or being unemployed (Table 1).
People who reported current smoking
were more likely than those who formerly
or never smoked to report the ED as their
“usual place to go when sick” (12% vs 3%)
or to report they had no place to go when
sick (16% vs 7% and 8%, respectively).
People who currently smoke also reported
more ED visits during the past year than
people who formerly or never smoked
(mean of 1.4 visits for current vs 0.5 for
former- and 0.4 for never-smoking adults,
P<0.01). In addition, 18% of people who
currently smoke responded that they had
“needed health care but didn’t get it” over
the past year, compared to 8% of those
who formerly smoked and 6% of those
who never smoked (P<0.01). They were
also more likely to report a “delay in get-
ting care” (16% vs 8% former and 9%
never, =0.02). There was no statistically
significant difference by smoking status
for having had a physical exam during the
past year (75% for current, 85% former,
and 80% never, P=0.11), but significantly
fewer people who currently smoke reported
having a “general health checkup” within
the past year (58% current vs 73% former
and 68% never, P=0.01) (Table 2).
Perceptions of care quality, though not
the primary focus of this paper, may pro-
vide additional insight into care-seeking
practices. People who currently smoke
were more likely to rate the quality of their
last physical exam as fair/poor as opposed
to good/very good/excellent (21% current
vs 13% former and 12% never, P=0.01).
They also were more likely to rate their
overall quality of care as fair/poor (47%

Table 1. Demographic Characteristics of SHOW Participants by Smoking Status, 2014-20162

Smoking Status
Current Former Never P value
(n=231; 15.3%) (n=485; 25.4%) (n=1010; 59.4%)
n % (SE) n % (SE) n % (SE)

Age 0.01
18-39 79 443(4.2) 94  281(3.7) 322 38.6(2.0
40-64 130 49.5(3.8) 179  39.5(1.9) 424 431(1.7)
>65 22 6.2(15) 212 32.4(27) 264  18.3(1.5)

Sex 0.01
Male 106 55.5(3.4) 253 55.3(1.9) 398  447(1.2)

Female 125 445 (3.4) 232 447(19) 612 55.3(12)

Race <0.01
Non-Hispanic White 164 70.8 (3.6) 424 870 (1.6) 886  88.0(1.8)
Non-Hispanic Black 34 11.8(29) 13 3.0(1.0) 52 5.2(1.2)

Hispanic (Any Race) 15 9.4 (2.5) 16 3.9(0.9) 30 2.8(0.7)
Other 17 81(11) 31 6.2(07) 42 4.0 (0.6)

Education 0.01
<High school 35 15.2(2.2) 34 73(14) 42 41(1.0)

High school diploma or GED 69 32.5(4.6) 94  19.5(1.9) 165 16.5 (1.7)
At least some college 127 52.3(5.9) 357 73.2(1.6) 803  79.5(1.4)

Urbanicity 0417
Urban 130 61.4(13.0) 248 53.9 (15.3) 555 572 (12))

Suburban 34 13449 76 151(3.3) 7 16.1(3.4)
Rural 67 25.2(13.5) 161 30.9 (15.7) 284  26.7 (14))

Poverty <0.01
Below 53 26.3(3.4) 34 77(2.6) 81 9.7 (1)

Above 165 737 (3.4) 429 92.3(2.6) 886 903 (1))

Insurance <0.01
No insurance 27 126(2.2) 1 3.8 (1.4) 22 2.4 (10)
Medicare/Medicaid 96 40.6 (3.4) 252 445 (3.5) 355  30.3(2.3)
Private/employer/other 106 46.8 (3.4) 222 517 (3.6) 631 67.3 (2)

Unemployment 012
Employed 207 89.8(10.) 472 96.7 (1.0) 1648  95.9 (0.8)
Unemployed 22 101(2.4) " 3.3(1.0) 70 41(0.8)

Depressive symptoms 44 20.0(3.8) 31 8.0(1.2) 70 7.0 (0.6) <0.01

Heavy alcohol use 46 20.5(3.6) 93 193 (1.6) 92 9.5(0.8) <0.01

Self-reported fair/poor health 68 28.6(3.3) 64 126 (1.9) 81 8.0(0.8) <0.01

Abbreviations: SHOW, Survey of the Health of Wisconsin; SE, standard error; GED, General Educational

Development.
aPercentages shown reflect weighted values for the state of Wisconsin.

Table 2. Access and Quality of Care by Smoking Status

Current Former Never P value
n % (SE) n % (SE) n % (SE)

Usual place to go when sick

No place to go 29 15.6 (3.3 30 71(1.4) 76 8.3(1.6) 0.03

ED as usual place 25 17(2.2) 1 3.0(0.9) 31 3.2(0.8)

Other place to go (health 171 727 (3.9) 434 89.9(17) 882  88.5(1.8)

center, clinic)
Number of ED visits, past year 137 (0.2) 0.47 (0) 0.43 (0.0 <0.01

(mean, SE)
Needed care but did not get it 36 18.0(2)) 36 8.2(16) 61 6.4 (0.7) <0.01
Delay in getting care 36 161(3) 38 81(1.7) 95 91(1.0) 0.02
Had physical exam, past year 176  75.0 (3.0) 421 84.8(2.6) 829  79.8(1.9) (0X)]
Had general checkup, past year 135 577 (3.8) 348 734(2.2) 694 67.7 (1.8) 0.01
Poor quality of care, physical exam 44  20.9 (3.0) 62  131(17) 19 121(17) <0.01
Poor quality of care, overall 99 46.7(5.2) 17 274(2.6) 485  28.6(2.3) 0.01

Abbreviations: ED, emergency department; SE, standard error.
aPercentages shown reflect weighted values for the state of Wisconsin.
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Table 3. Multivariable Logistic Regression of Health Care Utilization Practices and Perceptions by Smoking Status
Poor Quality of Care Overall Needed Care But Did Not Get It Delay in Getting Care Self-Reported Health Fair/Poor
(n=1722) (n=1720) (n=1721) (n=1713)
Point 95% P value Point 95% P value Point 95% P value Point 95% P value
Estimate Confidence Estimate Confidence Estimate Confidence Estimate Confidence
Limits Limits Limits Limits
Current Smoking 1.81 1.27,259  0.00 2.34 1.61,3.40 <0.001 179 1.08, 2.97 0.03 478 3.33,6.88 <0.001
(ref=never)
Former Smoking 1.07 0.71,1.59 0.75 1.47 0.84, 2.57 018 0.96 0.61,1.51 0.84 1.59 120,210  0.00
(ref=never)
No insurance/ 1.39 11,173 0.00 3.08 2.07,459 <0.001 1.48 0.98,2.22  0.06 — - — —
Medicaid®@
Age 0.97 0.97,0.98 <0.001 0.98 0.97,1.00  0.06 0.99 0.98, 1.01 0.36 1.01 1.00, 1.01 0.04
Sex 1.52 1.09,213  0.02 0.62 0.34,11 010 0.57 0.42,0.79 0.00 0.92 0.59,1.44 071
(ref=female)
aReference =Private, Medicare, other.
— Insufficient sample size to make comparison.

of people who currently smoke vs 27% former and 29% never,
P=0.01) (Table 2).

There are many factors associated both with smoking and use
of health care services, such as socioeconomic barriers to health
care access and differences in health status.1214 After adjustment
for age, sex, and insurance status, people who currently smoke
were still more likely to report their health care quality was poor
overall (47% vs 29%, adjusted OR [adjOR] 1.8 (95% CI, 1.3-
2.6); P<0.01), to delay secking health care services (16% vs 9%;
adjOR 1.8; 95% CI, 1.1-3.0; P<0.03), to not get care when
needed (18% vs 6%; adjOR 2.3; 95% CI, 1.6-3.4; P<0.01) and
to report fair/poor health (28.6% vs 8.0%; adjOR 4.8; 95% CI,
3.3-6.9; P<0.01) (Table 3).

DISCUSSION

The results from this study of a representative sample of Wisconsin
residents collected between 2014 and 2016 indicate that those
who smoke are more likely to use the ED as their usual source of
care or lack a usual source of care, report lower health care quality,
and delay or avoid health care compared to those who have never
smoked and those who have quit smoking. These findings suggest
patients who smoke may use health care services differently than
do nonsmoking patients and may skip care more often and rely
more heavily on acute care services than do nonsmoking adults.
Moreover, a lack of insurance did not account for this finding—
the difference persisted after controlling for insurance status/type
and demographics that are also associated with usual source of
care, such as race.

These data suggest that offering smoking cessation treatment
in EDs may be one way to extend the reach of smoking cessation
treatments, given that 12% of adults currently smoking reported
receiving their health care in ED settings. Secondary analysis of
audiotapes from ED patient/clinician encounters suggest that

many ED clinicians gather information about smoking behav-
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ior, but few counsel or advise patients to quit.22 Best practices for
doing so in the emergency setting have not yet been established.23
A randomized trial?4 that compared enhanced care (advice, brief
behavioral counseling, and provision of free nicotine patches with
telephone follow-up) versus usual ED care (brief advice and a
pamphlet) found no significant difference in 3-month abstinence
between the groups. However, an unexpectedly high cessation rate
in the control group suggested that even brief advice during an
ED visit may be helpful (14.7% intervention and 13.2% con-
trol).2¢ A 2017 systematic review and meta-analysis of 11 random-
ized control trials of ED-initiated tobacco interventions reported
a combined RR of 1.40 (95% CI, 1.06-1.86, P=0.02) for point-
prevalence abstinence from tobacco up to 12 months postinter-
vention.?s The authors concluded that ED-initiated tobacco inter-
ventions may be critically important for engaging hard to reach
patients who smoke, but essential components of successful ED
cessation interventions have not yet been identified. Interventions
that rely upon referral from the ED to an outside smoking ces-
sation program, for example, have not been shown to be very
effective,26 underscoring the importance of understanding health
care-seeking behaviors and motivations when designing tobacco
cessation interventions for acute care settings.

Finding effective ways to expand health care system changes to
emergency care is a high priority for smoking cessation research,
but the current data suggest that this may still miss a substantial
minority (16%) of adults who smoke.!! Delaying and skipping care
were more common among patients who smoke than those who do
not, and many more patients who smoke reported having no usual
source of care in Wisconsin than their nonsmoking peers. These
data highlight the need for innovative population health strategies
to bring smoking cessation more directly to patients. Proactive out-
reach via mail, phone, and digital means has the potential to increase

demand for smoking cessation treatment and help more people
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quit. Studies of proactive outreach in the Veterans Affairs and pri-
mary care settings support the promise of such approaches,2-2° but
the extent to which they will reach patients with no usual source of
care is not yet known. Retail health services, which are becoming
more widely available in some major retail stores and pharmacies,
may also help to fill this gap. Evidence suggests that retail clinics
typically serve younger adults without a usual source of primary
care, and most visits are for preventive services (90% of visits) or
simple acute issues.30 This “on-demand” model could potendially
provide an opportunity for preventive care interventions, such as
tobacco treatment services, in a more familiar and accessible set-
ting than an ED or urgent care center.3! More research is needed
to understand how preventive services, in general, might play a role
at retail health systems. Finally, individuals who smoke are more
likely to suffer from mental health diagnoses and/or poverty. Thus,
ensuring that settings that care for such individuals (mental health
treatment settings, community service agencies)3233 offer cessation
treatment may further expand reach.

Disparities in ratings of health care quality also were observed
for Wisconsin adults who smoke versus those who do not. Lower
perceptions of general health care quality among patients who
smoke could occur for a variety of reasons, including the fact that
more of their encounters may be for acute needs in an urgent care
or ED setting. Urgent and ED care tends to be narrowly focused
on the acute presenting concern, as opposed to well-visits or
chronic disease management visits in primary care. The fact that
there is no difference in the proportion of patients who report
having a physical exam in the past year but there is a significant
difference in those reporting a general health checkup is consis-
tent with the finding of acute care-seeking behavior being more
common among patients who smoke. Physical exams occur with
any type of health care encounter, including ED or urgent care
visits, whereas general medical checkups imply preventive care or
maintenance of chronic disease visits. If patients who smoke are
also more likely to delay care until it becomes imperative, greater
use of the ED or urgent care would also make them less likely to
forge a consistent relationship with a primary care clinician who
might provide pharmacotherapy and behavioral support for smok-
ing cessation.

If patients who smoke do not perceive that their health care is
of good quality, then their trust in the value of general medical
exams and/or preventive screening services may likewise be low. It
could be argued that people who continue to smoke do so because
they have not yet suffered from the health consequences of smok-
ing (the so-called “healthy smoker effect”),3¢ but a higher propor-
tion of currently smoking patients in this study reported fair/poor
health compared to former and nonsmoking patients, leading to
the more troubling conclusion that those who currently smoke
may be in worse health and less likely to seek care. This is consis-

tent with some utilization research in primary care settings. For
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example, Smith et al35 found that among patients who reported
cough and hoarseness within the past month, current smoking was
associated with a reduced likelihood of help-seeking (OR 0.44;
95% CI, 0.23-0.83), even after adjusting for demographic fac-
tors.3

The consistent finding that people who quit smoking are more
similar to those who never smoked than those who continue to
smoke suggests that the differences in health care utilization, qual-
ity, and health observed are not due to sociodemographic or etio-
logical factors associated with starting smoking. It may be either
that smoking causes the differences observed or that the causal
agents driving health care utilization, quality perceptions, and self-
rated health are associated with factors (ie, third variables) that
also promote success in maintaining abstinence from tobacco. An
encouraging implication of this result is that a history of smoking
is not necessarily associated with worse access to or trust in care
or worse health. Instead, it is current smoking (or the factors that
maintain smoking) that signals problems in health and health care
quality and access.

This study has several limitations, most notably its reliance on
retrospective self-report for care-seeking behaviors and perceptions
of care quality. Data were also collected in a single state—one that
has not adopted Medicaid expansion—so these results may not
generalize to other states and health policy contexts. This is sec-
ondary analysis of a survey that had already been administered, so
we were not able to ask additional questions about the motivation
behind certain care-seeking behaviors. Such insights would greatly
enrich our understanding and better inform the design of future
smoking cessation intervention programs that can better meet the
needs of patients who smoke. Finally, no interactions between
variables shown to be different by smoking status were examined,
such as the interaction between poor quality of care and use of the
ED for primary care. In order to make assumptions about why
care patterns and quality may differ by smoking status, an analysis
that better accounts for the interaction and relative contributions

of each predictor is warranted.

CONCLUSIONS

Wisconsin adults who currently smoke cigarettes are more likely
to skip health care and less likely to have a usual source of care
other than the ED than those who do not smoke. These disparities
in primary care access and care quality persist after controlling for
insurance and demographics. These findings suggest that efforts
to address smoking need to extend beyond adult primary care to
reach a substantial proportion of adults who smoke and to prevent

smoking-related morbidity and mortality.
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ORIGINAL RESEARCH

Increased Alcohol-Related Mortality in Wisconsin

Pre-COVID: A Two-Decade Trend

Lynne Cotter, MPH; Thomas Bentley, MS; Pamela Imm, MS; Paul D. Creswell, PhD

ABSTRACT

Introduction: Alcohol-related mortality is increasing nationally, but state-specific trends still need
to be explored. This paper reviews the patterning of alcohol-related deaths among Wisconsin
residents in the 2 decades prior to the COVID-19 pandemic.

Methods: Data are from death certificates for state residents from 2000 through 2019. We used
underlying cause of death codes (ICD-10) to classify deaths as 100% attributable to alcohol (ie,
acute, chronic liver, and other chronic). Demographic characteristics were available for the most
recent decedents (2015-2019). We assess trends in alcohol-related mortality and used chi-square
tests to assess demographic differences compared to deaths from all other causes.

Results: The number of alcohol-related deaths more than doubled from 2000 through 2019 in
Wisconsin, rising from 394 in 2000 to 857 in 2019. In the 5 most recent years (2015-2019), the
populations with significantly higher rates of alcohol-related deaths included men, middle-aged
adults, Black residents, and those of Hispanic descent. Education level also was significantly
related to alcohol-attributable mortality, as those with the highest and lowest education levels
were the least likely to die from this cause.

Discussion/Conclusions: Results of these analyses show that the number of deaths due to
alcohol-related diseases has risen significantly since 2000, and this trend preceded the COVID-
19 pandemic. These rising mortality rates deserve the attention of the medical and public health
communities. Our findings show that, in recent years, Hispanic individuals, men, and middle-
aged adults are at a higher risk for alcohol-related deaths. Stakeholders may wish to consider
interventions targeted to these groups.

Author Affiliations: University of Wisconsin (UW) School of Journalism and

INTRODUCTION
Alcohol-related mortality is increasing
in the United States.!? A national review
of death certificates found that alcohol-
induced deaths from both chronic and
acute causes nearly doubled from 1999
to 20173 while they generally declined
in Europe. In addition, national rates of
high-risk drinking and the number of indi-
viduals with alcohol use disorder have both
increased in recent years.>

Wisconsin leads the United States in
excessive drinking per capita.6 Results
from the National Survey on Drug Use
and Health (NSDUH) show that 64%
of Wisconsin adults drank alcohol in the
past 30 days and 32% binge drank (ie,
drank 5 or more drinks at least once per
week).” By comparison, in the United
States as a whole, 56% of adults reported
drinking alcohol in the past 30 days, and
27% reported binge drinking.” Perceptions
of drinking as a health risk behavior are

also lower in Wisconsin. According to
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NSDUH, only 39% of Wisconsin adults consider it risky to binge
drink; nationally, 45% of adults consider binge drinking risky.”
Alcohol consumption is a risk factor for mortality and has
other serious consequences for health.89 While the proportion of
Wisconsin residents who report drinking has held steady in recent
years (at roughly 66%),10 the national trends in alcohol-related
mortality are alarming for a state that is known for its culture of
drinking.!! However, national statistics often disguise nuances at
the state level and may not reveal trends for subpopulations. The

goal of this study is to explore the alcohol-related mortality trends
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ings, (2 i 1 lcohol,
Table. Demographic Characteristic of Wisconsin Residents Who Died From Alcohol-Related Causes, 2015- ngs (2) excessive blood alcohol, and &)
2019 alcohol-related suicide. Chronic causes of
Proportion of  Deaths From  Proportion of alcohol-related death include: (1) mental
Alcohol-Related Alcohol-Related  All Other Deaths From Chi-square disorders related to alcohol, (2) chronic
Deaths (N) Deaths (%) Causes (N)  Other Causes (%) Test . . . .
liver disease (eg, cirrhosis), and (3) all other
772 100% 256,722 100% . .
> 00% > 00% health disorders due to alcohol (ie, poly-
RIS T A neuropathy, myopathy, cardiomyopathy,
Black, non-Hispanic 248 6.57% 12,797 4.98% s 1i di d .
Hispanic 138 3.66% 3817 1.49% gastritis, liver disease, and pancreatitis).
Other, non-Hispanic 146 3.87% 4,241 1.65% Underlying cause of death ICD-10 codes
White, non-Hispanic 3,240 85.90% 235,867 91.88% include F10.0, F10.1, F10.[3-9] 1426,
A9983 5 o s e30 e A F102, G312, G621, K860, K292, K70,
18-34 15 4.06% 85 .54%
35.44 324 8.59% 5,534 216% G721, 0354, P043, Q860, R780, T51.
4554 922 24.44% 12,508 4.87% [0,1,9], X45, X65, Y15.12.13
55-64 1,360 36.06% 29,345 11.43%
65+ 1,013 26.86% 202,805 79.00% Demographic Variables
Sex Demographic variables have only recently
0 0
RIS ei5e B s IS el been captured electronically in vital
Male 2,703 71.66% 128,986 50.24% ds. Th d hnici
Missing B _ 1 0.00% records. us, race and ethnicity, age,
Department of Health Services region P=0.54 sex, DHS region, geographic location (ie,
Northeastern 825 21.87% 57,923 22.56% urban vs rural classification), and educa-
0 0/
Northern 393 1042% 25,376 9.88% tional attainment are available only for
Southeastern 1,379 36.56% 91,701 35.72% h h Tabl b d
Southern 664 17.60% 46,325 18.04% 2015 through 2019 (Table). Urban an
Western 511 13.55% 35,331 1376% rural classifications were based on the US
Missing = = 66 1.01% Office of Management and Budget des-
Urbanicity p=023 ignations of metropolitan statistical areas,
Rural 1160 30.75% 81,31 31.67% , s
Urban 2612 69.25% 175.349 68.30% as categorized by the Wisconsin Office of
Missing - - 62 0.02% Rural Health.14
Educational attainment
High school or less 2,320 61.51% 169,521 66.03% P<0.002 Statistical Analysis
College/Undergrad 1,259 33.38% 71,424 27.82% Rates were calculated based on Wisconsin
0y 0
FICLIE SR 137 363% 12,94 S resident population data provided by the
Unknown 56 1.48% 2,836 110% . . . o
Wisconsin Interactive Statistics on Health.15

in Wisconsin prior to the COVID-19 pandemic. We sought to
assess: (1) trends over time and (2) how alcohol-related mortality

may differ for demographic groups within the state.

METHODS

Data Source

This study analyzed Wisconsin vital statistics data provided by the
Office of Vital Records at the Wisconsin Department of Health
Services (DHS). Our sample included resident deaths from
January 2000 through December 2019 (N =299,425). The under-
lying cause of death was used to identify alcohol-related deaths.
This code is filled out on the death certificate by the attending
medical examiner or coroner. Only deaths that were fully attribut-
able to alcohol were retained for these analyses. Alcohol-related

deaths included both acute causes and chronic conditions.

Classification of Deaths

Acute causes of alcohol-related death include: (1) alcohol poison-
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Trend tests were used to determine if
changes in alcohol-attributable mortality were statistically signifi-
cant. Chi-square tests were used to determine significant differences
in the proportion of deaths by demographic factors in the most
recent years (2015-2019).

RESULTS

Demographic Analysis (2015-2019)

From 2015 through 2019, Black and Hispanic residents made
up a significantly higher percentage of alcohol-related deaths
when compared with deaths from all causes (Table). Males also
made up a disproportionate percentage of alcohol-related deaths
when compared to deaths from all causes (71.7% vs 50.2%,
respectively; P<0.002). Additionally, some differences by educa-
tion were notable. Only 3.6% of individuals with an alcohol-
related cause of death had graduate-level education, compared
with 5% of individuals who died from other causes (P<0.002).
Decedents with an alcohol-related cause of death were more

likely to be college educated and less likely to have only a high
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school degree than those who died from
other causes (P<0.002).

There were also significant differences
by age. Middle-aged individuals were dis-

proportionately likely to die from an alco-

2019

hol-related cause. The largest proportion of 0
alcohol-related deaths was among individ- ., 500 .,
uals aged 55-64 (35.1%), followed by indi- i

viduals 45-54 (24.4%) (P<0.002). The = 20

mean age at death for decedents who died 0

of an alcohol-related cause was 57.8 (SD,
11.9) years old, compared with 76.2 (SD,
16.0) for those who died from other causes
(P<0.002) (data not shown). Finally, this
study did not find any statistically signifi-

1.5%

=
o
2

. . 0,
cant differences in alcohol-related mortal- 0.9%

Percent of Deaths

o
o1
B

ity by geographic region or urbanicity. This
included both differences by DHS region
(P=0.54) and rural-urban county classifi-
cation (P=0.23).

0%

=y

Trends Over Time (2000-2019)

The total number of alcohol-related deaths
in Wisconsin more than doubled from 394
in 2000 (less than 1% of all deaths) to 857
in 2019 (1.6% of all deaths) (Figures 1A
and 1B). The rate of alcohol-related mor-

5

Rate of Alcohol Deaths

0
2000

tality more than doubled as well, from 7.3
deaths per 100,000 residents in 2000 to

Figure 1. Counts, Proportions, and Rates of Alcohol-Related Deaths Among Wisconsin Residents, 2000-

1A. Count of Alcohol-Related Deaths Among Wisconsin Residents (2000-2019)
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1B. Percent of Alcohol-Related Deaths Among All Deaths in Wisconsin Residents (2000-2019)
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14.7 in 2019 (Figure 1C).

These data also show differential trends for age groups.
Alcohol-related mortality was most prevalent for those individuals
in the oldest age categories (ie, 65 and older and 55-64 years of
age). The 55-64 age group had the highest percentage increase in
mortality over the time period, with a more than 3-fold increase
in the number of cases (from 90 to 297 deaths, a 230% increase)
(Figure 2). The 65+ age category also more than doubled in this
time period (from 92 to 243 deaths, a 164% increase) (Figure 2).
Alcohol-related deaths remained more stable for individuals in the
35-44 and 45-54 age ranges, with a small increase (8%) in the
former and a somewhat larger (62%) increase in the lacter. The
most dramatic increase was among those in the 25-34 age range.
While the absolute numbers were low, they more than tripled over
the period, from only 11 deaths in 2000 to 41 deaths in 2019 (a
272% increase) (Figure 2).

DISCUSSION/CONCLUSIONS

Our findings confirm recent reports!é!7 that show stark increases
in alcohol-related deaths in Wisconsin and demonstrate differ-
ences across demographic groups. We show that alcohol mortality
has been trending upward for 20 years prior to the COVID-19
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pandemic. Particularly shocking is the 272% increase in alcohol-
related deaths for those in the 25-34 age category. It is possible that
deaths among these younger adults may be related to alcohol use
patterns established in youth. The Centers for Disease Control and
Prevention reports that Wisconsin youth are less likely to see binge
drinking as a risky behavior compared to youth nationwide and
that binge-drinking among Wisconsin youth outpaces the rest of
the nation.8 However, it also may be later in life when alcohol use
patterns are established. Our findings show that college-educated
individuals had the highest likelihood of alcohol-related mortality.
It is important to note that the relationship between education
and alcohol use is potentially complex. For example, data from
the Behavioral Risk Factor Surveillance System show that whereas
education is positively correlated with binge-drinking (up to col-
lege), intensity and frequency of binge drinking is inversely cor-
related with education.? As such, our data are unlikely to reveal
the full story. Still, given our findings and the well-known culture
of drinking on college campuses,2° future research should consider
a deeper exploration of the relationships between age, education,

and alcohol use.
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Figure 2. Alcohol-Related Mortality by Age Category in Wisconsin by Age, 2000-2019
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help stakeholders understand where exces-
sive alcohol drinking is happening within
65+ their communities; and (5) screenings and
brief interventions by medical providers

(which can help reduce binge drinking

55-64 and identify those drinkers who should be
referred for treatment). All of these poli-
cies are potential avenues to curb excessive

4554 alcohol consumption in Wisconsin which,

in turn, could lessen the future burden of
alcohol-related morbidity and mortality in
35-44 the state.
25-34
Limitations

Determining the degree to which alcohol

2016 2018 2019

plays a part in a death is difficult, par-

Dramatic increases in the higher age categories in our analy-
ses are also a cause for concern. Gender differences, with males
more likely to die of alcohol-related causes than females, and
differences by race and ethnicity should be kept in mind for tar-
geting interventions and public health messaging. Organizations
around Wisconsin have identified excessive drinking as a public
health concern. DHS continues to choose alcohol as a priority in
the Healthy Wisconsin plans.2! The Wisconsin Cancer Coalition
has pointed out the association of alcohol with cancer deaths
and, as such, has made it a priority to “create environments that
discourage excessive alcohol use” and to promote policies and
practices to do the same.22 The Wisconsin Association of Local
Health Departments and Boards also has identified alcohol as
a key improvement area, making alcohol-related grants and
resources available to its members.23

Wisconsin has less restrictive alcohol use policies than many
other states. The state ranks 45th in the United States when com-
pared to other states on policies including impaired driving, youth
drinking, and restricting alcohol sales.24 If state policies remain
static, the number of alcohol-related deaths may continue to
increase. To avoid this outcome, Wisconsin should consider cre-
ating policies to discourage excessive alcohol use. Policy changes
can reduce unsafe access to alcohol and improve cultural norms to
prevent excessive and harmful drinking.2s For instance, a signifi-
cant body of evidence exists that shows reductions in consumption
when taxes on alcohol are increased.26

A recent report from the State Council on Alcohol and Other
Drug Abuse reviewed state and national efforts and recommends
several evidence-based policies that can reduce excessive alcohol
use.” These include: (1) raising the price of alcohol (which can
reduce youth consumption and curb binge drinking); (2) reducing
density of alcohol outlets (which can reduce access to alcohol); (3)
creating alcohol compliance checks to ensure outlets are not selling
to minors; (4) instituting Place of Last Drink (POLD) policies to
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ticularly because alcohol use—both long
term and acute—is not always apparent at the time of death.
The Centers for Disease Control and Prevention uses Alcohol-
Related Disease Impact (ARDI) fractions to estimate alcohol
deaths based on epidemiological studies of the underlying cause
of death.13 As the goal of our study was not to estimate the true
rate of alcohol-related mortality in the state, but rather to assess
trends and differences of deaths directly related to alcohol by
demographic groups, we chose not to use the ARDI fractions
(which try to estimate the contribution of alcohol to deaths of
multiple causes) but, rather, to use only deaths that are fully
attributable to alcohol in our analyses. This likely means that
our estimates of the rates of alcohol-related deaths in the state are
conservative and that this cause of mortality is more widespread
than we show here. Readers interested in comparison estimates
of alcohol-related deaths for Wisconsin using ARDI fractions
can find recent years on the Alcohol: Attributable Deaths by
County Dashboard from DHS.28

Wisconsin deaths are collected and recorded by individual cor-
oners and medical examiners at the county level. In Wisconsin,
31 counties have elected coroners and 40 have appointed medical
examiners. Training and education requirements are different for
coroners and medical examiners and may result in differences in
classification of the underlying cause of death. Still, if there was a
trend toward improved reporting on alcohol-related mortality, it
could be that some of the increases are related to that improved
reporting. However, we are unaware of any evidence that suggests
such a trend has occurred in Wisconsin. Moreover, the mixed sys-
tem of elected coroners and appointed medical examiners — paired
with the differences in training and education — does not sug-
gest a high likelihood of systematic bias stemming from reporting
within this group. Finally, early evidence suggests that during the
COVID-19 pandemic consumption of alcohol increased in both
frequency and quantity for Wisconsin residents who drink.1629

Future research will be needed to see if — and how — this unprec-
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edented scenario effects alcohol-related mortality in the state. This
study represents a vital step in our continued understanding of

alcohol-related mortality in Wisconsin.
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ORIGINAL RESEARCH

Adherence to Clinical Practice Guidelines

for Treatment of Bell’s Palsy

Nancy Ly, MD; Bethany R. Powers, MD; Scott R. Chaiet, MD, MBA

ABSTRACT

Introduction: Bell’s palsy is the most common cause of acute facial nerve paresis and paraly-
sis with devastating disability yet high rate of spontaneous recovery. Patients who do not fully
recover have functional disability that may require reconstructive surgery. The Clinical Practice
Guideline: Bell’s Palsy recommends treatment with high-dose steroids as it shows a higher
likelihood of complete recovery. However, guideline adherence rates are inconsistent and
unstudied.

Objective: To identify the frequency at which hospital-based clinicians at the University of
Wisconsin-Madison follow recommended clinical guidelines and prescribe high-dose steroid
medication.

Methods: Charts were reviewed from a single hospital (University Hospital) to evaluate Bell’s
palsy guideline adherence. All hospital-based encounters from 2008 through 2018 with pri-
mary diagnosis of Bell’s palsy (ICD-9 351.0 and ICD-10 G51.0) were identified. Encounters were
excluded if they had a diagnosis of Bell’s palsy within 1 year prior (n=250) and did not have a
medication list available (n=353). We examined patient demographics, common comorbidities,
and any radiology and lab orders.

Results: We identified 565 patients with a primary diagnosis of Bell’s palsy with available medi-
cation lists; 77.70% received the recommended treatment. The patients’ median age was 47
(interquartile range 34-59), 52.16% were male, and 82.46% were treated by emergency medicine
clinicians. Other treating clinicians were hospital-based primary care, otolaryngology and plastic
surgery, and others. Multivariate analysis showed that treating clinician specialty was the only
significant positive predictor.

Conclusions: A significant portion of clinicians followed treatment guidelines for Bell’s palsy.
Further and larger research is needed to better identify points of intervention to improve guide-
line adherence.

INTRODUCTION
Bell’s palsy is the most common cause of
acute facial nerve paresis (weakness), and
paralysis, which can lead to devastating
disability and disfigurement. The inci-
dence of Bell’s palsy is 15 to 30 new cases
per 100,000 people annually,!? includ-
ing approximately 875 to 1,750 cases in
Wisconsin. Based on population estimates,
Wisconsin clinicians will diagnose between
1,150 and 1,700 patients with Bell’s palsy
annually. Bell’s palsy causes dysfunction of
the facial nerve, which carries neurons to
various muscles and salivary glands of the
face, and it most often presents unilater-
ally. While 80% to 90% of patients will
recover fully, this leaves a significant group
with residual deficits for which patients
may seek care, such as difficulty with eye
closure, asymmetric smile, nasal breathing
dysfunction, eyebrow droop, or trouble
eating, Consequential facial disfigurement
may impair interpersonal relationships,
contribute to anxiety and depression, and
require chronic therapy or complex recon-
structive surgery.!.3.4

To increase the likelihood of improved
facial function outcomes and decrease

the need for therapy or surgical intervention, clinicians should

prescribe steroids at the time of diagnosis.>¢ The etiology of
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Bell’s palsy is unknown, making it a diagnosis of exclusion.
However, it is commonly thought to be due to inflammation
of the facial nerve, potentially explaining the role of steroids
to reduce inflammation and limit nerve damage. Madhok et al
showed that patients with Bell’s palsy who received steroids expe-



rienced less facial spasm, less motor synkinesis (unwanted facial
movements), and less crocodile tears (watering eyes when eating
or chewing) when compared to patients who received placebo
alone.2 A prospective randomized control trial by Sullivan et al
found recovery at 3 months significantly higher following rec-
ommended steroid treatment versus placebo (83.0% vs 63.6%),
with the number needed to treat to achieve 1 additional recov-
ery of 6 (95% CI, 4-9).5 Similarly, Engstrom et al found shorter
times to recovery, as well as a significant increase in complete
facial nerve recovery in patients treated with high-dose burst and
taper prednisolone versus placebo.¢ The randomized control tri-
als done by Sullivan et al and Engstrom et al are the 2 studies
referenced in the American Academy of Otolaryngology-Head
and Neck Surgery 2013 published Clinical Practice Guideline:
Bell’s Palsy (Guideline), which strongly recommends high-dose
steroids within 72 hours of symptom onset to increase the like-
lihood of complete facial nerve recovery, with benefit of treat-
ment after 72 hours less clear.56 The Guideline recommends a
10-day course of oral steroids with at least 5 days at a high dose
(either prednisolone 50 mg for 10 days or prednisone 60 mg for
5 days with a 5-day taper). Modifications are made for patients
with diabetes, morbid obesity, previous steroid intolerance, and
psychiatric disorders; pregnant patients should be treated on an
individualized basis.3 The Guideline lists an optional recom-
mendation for prescribing antivirals as a supplement to steroids
because of the possible role of herpes simplex virus type 1 in the
etiology of Bell’s palsy. However, in prospective control trials,
the addition of the antiviral acyclovir to steroid treatment group
showed no significant improvement in recovery rates above ste-
roid treatment alone.!

Despite available evidence and the published Guideline, cli-
nicians may fail to prescribe high-dose steroids for patients with
newly diagnosed Bell’s palsy. Clinical guidelines, in general, are
often overlooked and may have poor adherence by clinicians across
all medical conditions and specialties. Reasons may include lack of
familiarity or agreement, self-efficacy to inquire or manage, and
outcome expectancy. The presence of patient barriers like comor-
bidities and contraindications to guideline recommendations also
may restrict clinician adherance.”$ These factors may result in cli-
nicians prescribing too low of a steroid dose or no steroids at all.
As a result, patients with Bell’s palsy will have lower likelihood of
complete recovery.

Proper treatment of Bell’s palsy depends on accurate diag-
nosis. Because it presents similarly to Lyme disease, stroke, and
other conditions, the diagnostic workup may include lab tests
and imaging to exclude other causes. A study from New York
suggests that in highly endemic areas, Lyme disease can account
for 25% cases of Bell’s palsy.” To cover for the possibility of
Lyme disease, some clinicians may order a Lyme disease serol-
ogy and prescribe antibiotics in addition to steroids. However,
the Guideline recommends against labs, including Lyme testing,
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imaging, and antibiotics. It states that patients at risk of Lyme
disease are better identified by history than Lyme disease serol-
ogy test results, but there are circumstances where specific testing
may be indicated.? Atypical presentations—such as a recurrent
or bilateral facial paresis, slow or gradual onset—and concurrent
neurological findings should be further evaluated with an urgent
stroke evaluation and referral to neurology, neurosurgery, head
and neck surgery, or otology.

At University Hospital in Madison, Wisconsin (part of UW
Health), clinician adherence to the Bell’s palsy Guideline is
unknown. This study sought to quantify how often hospital-based
clinicians prescribe steroids at the recommended dosage as a pri-
mary endpoint and to examine adherence to Guideline recom-
mendations for proper diagnostic workup. We performed a chart
review and discharge medication list review of hospital patients
diagnosed with Bell’s palsy from 2008 through 2018. The avail-
able data set did not include patients seen in UW Health commu-
nity primary care clinics and included only hospital-based primary
care clinicians. To identify associations with Guideline nonad-
herence, this study evaluated identifying patient factors includ-
ing demographics and comorbidities and the treating clinicians’
specialty. Imaging studies, lab orders, or additionally prescribed
medications (antivirals, antibiotics) also were reviewed. By study-
ing the rate at which clinicians follow the Bell’s palsy Guideline
and potential influencing factors, this study serves as a founda-
tion for potential interventions that increase Guideline adherence,
improve outcomes, and avoid the need for additional treatment,

such as reconstructive surgery.

METHODS
Patient charts were reviewed retrospectively for those who received
the primary diagnosis of Bell’s palsy (ICD-9 351.0 and ICD-10
G51.0) at University Hospital during 2008-2018. Patients were
excluded from the study cohort if they had a prior Bell’s palsy
diagnosis within the past year or did not have a discharge medica-
tion list available for review. Age, sex, comorbidities, and treating
clinicians’ specialty were reviewed. Per Guideline recommenda-
tions, patients were included if they were age 16 or older. Existing
medication lists were pulled using Rx Drug Class Grouper (Thera
Class) for 1001-Anti-Infective Agents, 1004 -Endocrine and
Metabolic Drugs, 1015-Miscellaneous Products. Qualifying
patients were evaluated to find the frequency at which clinicians
prescribed high-dose steroids. Due to the inability to reliably
determine if each patient presented within the 72-hour window
of symptom onset, all available medication lists were included in
this study. Prescribed steroids must have met a dosage equal to or
greater than 50 mg of prednisolone daily to meet Guideline rec-
ommendations.

Next, we evaluated antiviral and antibiotic prescriptions and
imaging and lab orders—specifically Lyme disease testing. We
also reviewed and ranked the most common patient comorbidi-
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No Previous Bell’s Palsy Diagnosis Within 1 Year Prior, N=918

Table 1. Demographics and Treating Clinician Specialty for Patients With Primary Bell’s Palsy Diagnosis and

nonemergency medicine groups for mul-

tivariate analysis. This was performed

No Medication List Available

Medication List Available

to identify any trends or associations

Variable n (%) n (%) P value between subspecialties. However, as there

Number of patients 353 (38.45) 565 (61.55) were significantly more emergency medi-

Age Median 47, IQR 29— 61 Median 49, IQR 33-60 0194 cine clinicians than the other subspecial-

Sexa 0.025 ties combined, it was decided to compare
Male 146 (41.36) 277 (46.03) clinicians this way to identify larger asso-
Female 207 (58.64) 288 (50.97) o T diei

Specialty of treating clinician? <0.001 ClathIlS.. ¢ no?e.m.ergency meolcme
Emergency medicine 34 (9.63) 419 (74.15) group included clinicians from primary
Primary care (hOSpital'baSed) 53 (1501) 58 (1027) care, Otolaryngology’ plastic Surgery’ neu-
Otolaryngology and plastic surgery 122 (34.56) 23 (4.07) rolo neurosureery. eve specialties. and
Neurology 69 (19.55) 48 (8.50) 8 gery, cye sp ’
Neurosurgery 7(1.98) 3(0.53) medicine specialties (hematology, infec-
Eye 61(17.28) 1(1.95) tious disease, medical oncology). All sta-
Medicine specialties 7(1.98) 3(0.53)

tistical tests were done with the Stata/SE

Abbreviations: IQR, interquartile range.

egories because their N values were too small in value for Fisher exact test.

aSignificant difference at o.=0.05 level. The testing done to measure association between specialty of treat-
ing clinician and presence of medication list was done excluding the specialties neurosurgery, medicine
specialties, and advanced practice provider. Stata/SE software could not find statistical power for these cat-

software, version 16.0 and assessed at the
a=0.05 level.

RESULTS

Table 2. Most Frequent Comorbidity Diagnoses Found in Patients With Primary
Bell’s Palsy Diagnosis and Existing Medication List, N=565

Common Secondary Comorbidity Diagnoses ICD-10 Codes N (%)

Long-term use of steroids and other medications 79 80 (14.01)
Tobacco use 772.0 57 (9.98)
Hypertension 110 53 (9.28)
Diabetes mellitus E08-E13 37 (6.48)
Hyperlipidemia E78 31(5.43)
Headache R51 29 (5.08)
Disturbance of skin sensation R20 16 (2.63)

Common secondary comorbidities given an ICD-9 code was cross walked to
ICD-10 and similar comorbidities were group together. Synonyms of facial pare-
sis and paralysis were excluded.

ties to evaluate potential influences they may have had on ste-
roid prescription; comorbidities that were shared between more
than 2 patients were considered. The most common comorbidities
included long-term use of steroids and other medications, tobacco
use, hypertension, diabetes mellitus, hyperlipidemia, headache,
and disturbance of skin sensation.

We compared patients who had an existing medication list
and those who did not by age, sex, common comorbidities, treat-
ing clinician specialty, imaging, and lab orders to determine if
these 2 groups were significantly different. Age was examined
using Mann-Whitney U test for median, and the remaining vari-
ables were examined using Fisher exact test. Comparison test-
ing was performed to compare patients who received high-dose
steroids and those who did not; analysis of additional antiviral
or antibiotic prescriptions was included in this comparison. In
doing statistical analyses, specialties were separated for univari-

ate analysis and then reorganized into emergency medicine and
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We found 1168 distinct patient encoun-
ters with the primary diagnosis of Bell’s palsy from 2008-2018.
After removing 250 patients who had an encounter with a primary
diagnosis of Bell’s palsy within the previous year, 918 patients
remained: 495 females and 423 males. However, no medica-
tion list was available for review for 353 patients. There was a
significant difference between the patients with a medication list
(n=565) and those without (n=353) regarding sex and clinician
specialty; those with a medication list were more often female and
more often treated by emergency medicine clinicians.

The 565-patient cohort had a median age of 49 (interquartile
range [IQR] 33-60), 50.97% patients were female, and 74.15%
of patients were treated by emergency medicine clinicians. In
descending order of frequency, the remaining patients were
treated by primary care, otolaryngology and plastic surgery, neu-
rology, neurosurgery, eye specialties, and other medicine special-
ties (Table 1). As noted, the available data set did not include
patients seen in community primary care clinics and included
only hospital-based primary care clinicians. The most common
comorbidities were organized by frequency, and if more than
1 patient shared the same comorbidity, it was included. These
comorbidities are long-term use of steroids and other medica-
tions, tobacco use, hypertension, diabetes mellitus, hyperlip-
idemia, headache, and disturbance of skin sensation (Table 2).
From the group with an existing medication list, 180 patients
had 1 of the identified common comorbidities. From the same
group, 380 patients additionally received antivirals, 216 received
imaging, and 306 received lab orders.

Most of the 565-patient cohort (77.70%) received high-dose
steroids; however, 22.30% received low-dose steroids or none.
Patients who received high-dose steroids had an older median age
than those who did not (49 years; IQR, 34.00-59.00 vs 46 years;
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IQR, 23.75-62.75, respectively),
more often male (52.16% vs 38.10%),
were more often treated by emergency

were

Table 3. Demographic and Clinical Data for Patient Cohort With a Primary Diagnosis of Bell’s Palsy (N=565),
Divided Into Two Groups: Those Who Received High-Dose Steroids per Guideline Recommendation (N=439),
and Those Who Did Not Receive Sufficient/Any Steroids (N=126)

medicine clinicians (82.46% vs 45.24%), Variable Received High-Dose Steroids  Did Not Receive High-Dose Steroids P value
and more often received antivirals (73.35% n (%) n (%)
vs 46.03%), imaging (41.16% vs 26.98%), Number of Patients 439 (77.70) 126 (22.30)
and lab orders (58.77% vs 38.10%) (Table Age Median 49, IQR 34-59 Median 46, IQR 23.75-62.75 0.367
3). These differences were found to be sig- Seﬁale 229 (5216) 48 (3810) 0.004
nificant. However, there was no significant Female 210 (47.84) 78 (61.90)
difference when the presence of comorbidi- Specialty of treating clinician? <0.001
ties was compared. Emergency medicine 362/419 (86.40) 57/419 (13.60)
.. Primary care 33/58 (56.90) 25/58 (43.10)
Univariate analyses were used to find Otolaryngology, plastic surgery  5/23 (21.74) 18/23 (78.26)
associations with prescription for high- Neurology 34/48 (70.83) 14/48 (2917)
dose steroid medication. Males were 1.77 Neurosurgery 13 (33.33) 2/3 (66.67)
times more likely than females to receive Eye. ) _ bl il
Medicine specialties 1/3 (33.33) 2/3 (66.67)
high-dose steroids (2=0.006). Patients Received antivirals® 322 (73.35) 58 (46.03) <0.001
treated by emergency medicine clinicians | paceived antibiotics? 42 (9.59) 42 (33.33) <0.001
were 5.56 times more likely to receive | Received imaginge 182 (41.46) 34 (26.98) <0.001
high-dose steroids than other treating spe- Received lab orders? 258 (58.77) 48 (38.10) <0.001
cialties (P<0.001). Patients who received Received lyme testing? 103 (23.46) 18 (14.29) 0.029
antivirals were 3.23 times more likely to Presence of common comorbidities 139 (31.7) 41(32.54) 1.00

receive steroids (P<0.001) than those
who did not. Patients who received imag-

ing were 1.92 times more likely to receive

Abbreviations: IQR, interquartile range.

*Significant difference at o =0.05 level.

The “specialty of treating clinician” row reflects what portion of patients treated by the specific specialty re-
ceived high-dose steroids and what portion did not.

steroids (P=0.004). Those who had lab
orders were 2.32 times more likely to
receive steroids (P<0.001). Those who received antibiotics were
less likely to receive steroids (OR, 0.21; 95% CI, 0.13-0.35)
(Table 4).

Variables that were found to have significant odds ratios fol-
lowing univariate analysis were then used for multivariable logis-
tic regression analysis. Thus, sex, treating specialty, antibiotic
and antiviral prescriptions, and lab order groups were evaluated.
Treatment by an emergency medicine physician, not receiving an
antibiotic prescription, and receiving lab orders were significant
positive predictors of Guideline adherence. When controlling for
other variables, patients treated in the emergency department were
4.00 times more likely to receive steroids (95% CI, 3.90-4.16);
patients with lab orders were 2.32 times more likely to receive ste-
roids (95% CI, 1.13-4.15); and patients who received antibiotics
were 0.25 less likely to receive steroids (OR, 0.25; 95% CI, 0.14-
0.44) (Table 5). Sex and antiviral prescription were not significant

predictors for prescription of high-dose steroids.

DISCUSSION

The primary purpose of the latest Bell’s palsy clinical practice
guideline is to improve the care and outcomes for patients and to
reduce the harmful consequences that come with delayed treat-
ment. However, adherence to Guideline recommendations should
be measured. While the majority of University Hospital clinicians

followed the Guideline treatment recommendation for Bell’s palsy,
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there should be an ongoing process of improving adherence to
fully realize the Guideline’s potential.

In this study, clinician specialty, additional antibiotic prescrip-
tion, and imaging orders were significant predictors of whether a
patient received steroids. These findings warrant further investiga-
tion and future intervention to avoid long-term consequences and
more complex interventions.

Extensive research has been done to identify barriers to
guideline adherence. A systematic review done by Cabana et al
grouped barriers based on whether they were attributable to phy-
sician knowledge, physician attitude, or restriction of a physi-
cian’s ability.8 Physician knowledge includes lack of familiarity to
guidelines due to volume of information, the time needed to stay
informed, and guideline accessibility. For physician attitude, bar-
riers include lack of outcome expectancy and lack of motivation
to change practice habits. Clinicians’ ability to follow guideline
recommendations may be limited by patient factors; patients may
be resistant to guideline recommendations or have comorbidities
that contraindicate them to the recommended treatment. In our
study, comorbidities obtained from the medical record diagnosis
co-coding did not have a significant influence on proper steroid
prescription, but other patient-centered barriers may have influ-
enced inconsistencies in Bell’s palsy treatment, such as patient
demographics and specialty of treating clinician.

Bell’s palsy presents acutely; therefore, emergency medicine cli-
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nicians are more likely to see these patients than medicine subspe-
cialists. Emergency medicine clinicians’ higher rates of Guideline
adherence can be explained by their higher rates of exposure to
Bell’s palsy, helping them become more comfortable with its diag-
nosis and treatment. Exposing medicine subspecialists to Bell’s
palsy is a potential intervention that could improve Guideline
adherence. Patients evaluated in community primary care clinics
or urgent care were not included in this study, such that rate of
Guideline adherence by community-based primary care clinicians
were not studied.

Patients who received antibiotics were less likely to receive
steroids. This suggests that treating clinicians were confident
that the cause of the patient’s facial disfigurement was bacte-
rial in origin. Historically, there has been support for a nonviral
cause of Bell’s which led many clinicians to prescribe antibiot-
ics.10 Clinician lack of outcome expectancy and poor motivation
to change historical practices is a well-studied barrier to guide-
line adherence, which may explain why providers are prescribing
antibiotics over steroids.

Clinicians who diagnosed Bell’s palsy after ordering labs were
more likely to prescribe steroids. The Guideline recommends
against lab orders due to the lack of specific findings. However,
Bell’s palsy may mimic other diagnoses such as stroke, multiple
sclerosis, Guillain-Barre syndrome, meningitis, Lyme disease,
sarcoidosis, or different neoplasms.!! Therefore, many clinicians
may order labs to exclude other diagnoses with more confidence.
The reassurance provided by normal lab results may explain how
lack of self-efficacy serves as a barrier to Guideline adherence.
Additionally, this may explain why patients who were prescribed
steroids also received imaging; the additional but unnecessary
imaging orders provide clinicians with the confidence that they

are not missing a different, more life-threatening diagnosis.

Despite barriers to Bell’s palsy guideline adherence, University
Hospital clinicians had high rates of Guideline adherence. Efforts
can be made to further identify areas of intervention to improve
the overall care and experience for patients with Bell’s palsy. A
manuscript discussing primary care clinicians’ adherence to the
otitis media with effusion clinical practice guideline adopted by the
American Academy of Ortolaryngology—Head and Neck Surgery
Foundation had a statistically significant increase in guideline
adherence after presenting mock cases and diagnosis and manage-
ment were taught with simulation.!! Clinicians who may care for
patients with Bell’s palsy may benefit from workshops with case-
based learning, where they can practice applying the Bell’s palsy
Guideline to different scenarios involving patients presenting with
facial paresis. By implementing case-based learnings, several of the
barriers to guideline adherence can be addressed simultaneously.

Raising Guideline awareness among Wisconsin clinicians and
planning for interventions to improve adherence can increase the

rates of complete recovery for Bell’s palsy patients and reduce the
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Table 4. Univariate Analysis with Odds Ratios Showing How Patient Demo-
graphics and Clinical Workup May Have Influenced Receiving Appropriate
Treatment
Variable Odds Ratio 95% CI P value
Male

(Baseline: female) 177 118-2.66 0.006
Emergency medicine

(Baseline: nonemergency medicine) 5.56 5.49-5.65 <0.001
Received antivirals

(Baseline: did not) 3.23 214-486  <0.001
Received antibiotics

(Baseline: did not) 0.21 013-0.35 <0.001
Received imaging

(Baseline: did not) 1.92 1.24-2.97 0.004
Received lab orders

(Baseline: did not) 2.32 1.54-3.48  <0.001
Received lyme testing

(Baseline: did not) 1.84 1.07-317 0.029
Presence of common comorbidities

(Baseline: no comorbidities present) 0.96 0.63-1.47 0.852
Univariate analysis odds ratios were calculated using patient demographic and
clinical data to determine the associations they have with receiving high-dose
steroids. When examining specialty of treating physician, we specifically looked
only at emergency medicine because they made up the dominant specialty of
treating clinician that did prescribe high-dose steroids.

Table 5. Multivariable Logistic Regression Predicting Receiving High-Dose
Steroids Among Patients Who Had an Available Medication List
Variable Odds Ratio 95%Cl  Pvalue
Male

(Baseline: female) 1.57 0.99-25 0.056
Emergency medicine

(Baseline: nonemergency medicine) 4.00 3.90-416 <0.001
Received antivirals

(Baseline: did not) 1.50 0.92-2.44 0100
Received antibiotics

(Baseline: did not) 0.25 014-0.44 <0.001
Received imaging

(Baseline: did not) 1.30 072-2.37 0.385
Received lab orders

(Baseline: did not) 216 113-415 0.02
Received lyme testing

(Baseline: did not) 1.22 0.59-2.49 0.591

need for more complex interventions, such as therapy and recon-
structive surgery.

A significant limitation of this study is that 353 (38.4%) of the
918 distinct patient encounters did not have an available medica-
tion list for review. This decrease in the cohort size may be due
to errors in data entry or data pull. While this study pulled pri-
mary diagnosis, it could have been inadvertently coded, even after
an alternate clinical diagnosis was made. Age, sex, and treating
clinician specialty were compared and found to have no signifi-
cant difference between the group that had an available medica-
tion list and the group that did not. This suggests that while our
final cohort was smaller than expected, it was still representative of
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the group as a whole. Another study limitation is that data were
extracted from a large academic institution and, therefore, it may
be not representative of the state of Wisconsin. Clinicians at larger
centers may or may not be more familiar with current practice
guidelines than clinicians in smaller hospitals. These findings may
not be generalized to all large institutions nationally.

A future direction of this study would seek to study patients
seen in UW Health community primary care clinics and other
Wisconsin populations. Additionally, the influence of Lyme dis-
ease in endemic areas like Wisconsin could be further explored
by examining the trend of Lyme testing in patients with facial

paralysis.

CONCLUSIONS

Wisconsin clinicians and their patients may benefit from further
education regarding Bell’s palsy management. High-dose steroids
have been shown to accelerate recovery time and increase com-
plete recovery rates. By increasing clinician awareness and comfort
with the Bell’s palsy clinical practice guideline, patients will receive
better care with reduced long-term consequences. Interventions
can be done at the institutional and national levels to increase
Guideline visibility by taking advantage of hospital communica-
tion methods, providing hands-on learning opportunities, and
hosting lectures and workshops. If these educational interventions
are successful, we may see decreased rates for further complex
management, surgical intervention, and, ultimately, higher rates

of complete recovery.
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ABSTRACT

Introduction: Many highly capitated systems still pay physicians based on relative value units
(RVU), which may lead to excessive office visits. We reviewed electronic health records from the
family medicine clinic panel members of 97 physicians and 42 residents to determine if a change
from RVUs to panel-based compensation influenced care delivery as defined by the number of
office visits and telephone contacts per panel member per month.

Methods: A retrospective analysis of the electronic health records of patients seen in 4 residency
training clinics, 10 community clinics, and 4 regional clinics was conducted. We assessed face-to-
face care delivery and telephone call volume for the clinics individually and for the clinics pooled
by clinic type from 1year before to at least 1year after the change.

Results: Change in physician compensation was not found to have an effect on office visits or
telephone calls per panel member per month when pooled by clinic categories. Some significant
effects were seen in individual clinics without any clear patterns by clinic size or type.

Conclusions: Change in physician compensation was not a key driver of care delivery in family
medicine clinics. Understanding changes in care delivery may require looking at a broad array of

INTRODUCTION

Physician compensation is an important
aspect of primary care clinic operations
that has the potential to influence care
delivery. Physicians who are paid more to
deliver more services typically do so.! This
method of compensation rewards physi-
cians who see a higher volume of patients
and deliver a higher complexity of services.
In some situations, this incentivizes desir-
able behavior to deliver comprehensive
care to patients in need. This method,
however, has the potential to incentivize
overutilization and inefficient care.24 In

contrast, value-based or capitated health

system, physician, and patient factors.
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systems receive per-member-per-month
payments that are not dependent on the
patient coming into the office to receive
care. A 2022 study of physician compen-
sation arrangements in the United States
found that despite a move towards value-based reimbursement
from payers, physician compensation remains largely based on
volume-related incentives.5

While many advocate for a shift in physician compensation
approaches,67 little is known about how a change to physician
compensation affects care delivery in outpatient primary care
clinics. A 1990 Danish study® showed that general practitioners
who moved from a capitated system to a part capitation, part
fee-for-service compensation system provided a larger number
of contacts with patients (both telephone and face-to-face) with
fewer referrals to specialists and hospitals.? A 2021 study found
no difference in the delivery of preventive services for productiv-
ity-based versus mixed compensation plans.1® Our previous work

showed that a shift from compensation based on relative value
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units (RVUs) towards compensation based on panel size resulted
in an increase in panel size for family physicians, with variable
changes in physician RVU productivity.!! Our other previous
work has shown increased physician satisfaction and retention
with a similar change in compensation structure.’2 We did not
find any literature exploring the impact of physician compensa-
tion changes on patient-level outcomes (number of visits and
telephone calls per patient) rather than physician-level outcomes
(RVUs per physician).

The purpose of this paper is to assess the impact of a change in
family physician compensation on care delivery in the outpatient
setting as measured by office visits and telephone call encounters
per panel member per month, trended over time. We hypothesized
that with this change in compensation, physicians would adopt a
practice style in which patients are seen in the office less often and

more care is provided via telephone.

METHODS

Setting

The University of Wisconsin (UW) Department of Family
Medicine and Community Health (DFMCH) is one of the larg-
est family medicine departments in the US, with sites in urban
and rural communities throughout Wisconsin. The data ana-
lyzed in this study include 4 residency training sites (42 resi-
dents and 32 faculty physicians), 10 community practices (52
physicians) in Dane County, Wisconsin, and 4 regional sites (13
physicians) in nearby counties. Sources of revenue in these clin-
ics in 2014 were 60% fee-for-service and 40% capitation. The
DFMCH is part of UW Health, a public academic health system
consisting of a school of medicine and public health, a nonprofit
hospital, and a large multispecialty physician practice group. At
the time of this study, the health system was growing with no
major changes to relationships to local payers. This project was
considered exempt from human subject review under the quality
improvement designation.

In 2013, based on the large capitated population relative to
fee-for-service and an increasing focus on managing populations,
as well as a realization that salaries had fallen behind the local
market rates, the DFMCH abandoned its RVU-based physician
compensation plan in favor of one based primarily on panel size.!!
Physicians working at residency clinics adopted a plan in which
80% of their compensation was panel based and 20% was RVU
based. The community and regional clinic faculty opted to allocate
50% to each of the two components. With the adoption of this
new compensation structure, all but 2 physicians saw an increase

in their salary, with an average increase of 23%.

Data and Variables
Data were extracted from the electronic health record (EHR)
from 2012 through 2016 (Epic Systems Corporation, Verona,

Wisconsin). We defined office visits as any face-to-face clinic
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Figure 1. Interrupted Time Series Study Design

Outcome

Time

Change in level = 32; change in slope (post minus pre) = 33.

encounter with a physician (including residents), physician assis-
tant, or nurse practitioner. We defined telephone encounters as
any telephone calls documented in the EHR, whether initiated
by the patient or the clinic and whether handled by a physician,
nurse practitioner, physician assistant, nurse, or medical assis-
tant. In some cases, if there was more than 1 call regarding the
same topic documented in the same encounter in the EHR, these
encounters were counted as 1 encounter. During the study period,
our organization did not offer scheduled, billable telephone (tele-
health) encounters with patients in primary care, thus, these visit
types were not included in this study. At the start of our study,
less than 20% of family medicine patients had an active patient
portal account; thus, patient portal messages were excluded from
our analysis based on the low volume of patient portal messages
at that time. Clinic panel members were defined as patients who
were assigned to a primary care physician at the clinic and had
been seen anywhere within UW Health within the past 3 years.

Data Analysis

We performed a utilization analysis of office visits and telephone
encounters trended over time for each of our family medicine clin-
ics. DFMCH clinic visits and telephone encounters were stratified
into 2 groups based on which compensation plan they adopted:
residency clinics (80-20 panel-RVU) or community/regional clin-
ics (50-50 panel-RVU). Utilization was recorded as office visits
per panel member per month and telephone encounters per panel
member per month. The study period began in January 2012 and
ended in December 2016. We excluded a 6-month intervention
phase-in after the rollout of physician compensation change. The
physician compensation change occurred in January 2013 for
residency and community clinics and at later dates (between July
2013 and July 2014) for each of the regional clinics. We included
data until the date of the next major system change (UW Health’s
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Figure 2. Office Visits per Panel Member per Month

Office Visits per Panel Member

Months After Implementation

initial model fit, observations with residu-
als greater than 3 standard deviations from
the mean were assessed and found to rep-
resent error and, thus, were excluded and
models were refit. Wald tests were used to
assess significance of both change in level
and in slope of compensation plan deploy-
ment. We note that both the overall level

|euoibay Jo Ajunwwo)

and the amplitude of month-to-month
variability in response was quite heteroge-
neous across clinics. We determined that
a single model comprising data from all

clinics—even adjusting for clinic—would

fouapisay

not be adequate to capture this between-
clinic heterogeneity. Therefore, we took the
approach of fitting separate models to each
clinic as if each clinic was its own individ-

ual intervention study. This represents the

first stage.

Figure 3. Telephone Calls per Panel Member per Month

Telephone Calls per Panel Member

Months After Implementation

The second stage utilized these indi-
vidual clinic estimates in a pooled estimate
across clinics. By analogy to meta-analysis,
we combined the fitted model results across
clinics to obtain overall effects on level and
on slope and jointly on the 2 parameters
simultaneously. A visual representation of

this statistical model is seen in Figure 1.
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RESULTS
Office visits per panel member per month
in the pooled data were not significantly

affected by the change in compensation

fouapisay

for either the residency clinics or the com-
munity clinics/regional clinics (Figure 2).
Neither the difference in the intercept
(B2) nor the slopes (B3) were large or sig-
nificant. Telephone calls per panel member

per month were similarly unchanged in the

practice redesign), which occurred at a different time for each
clinic but was at least 1 year after the physician compensation
change at each site.

Statistical analysis was conducted in a 2-stage process. In the
first stage, the effects of the compensation plan deployment on each
outcome were estimated for each clinic separately. For each clinic
and each outcome, a time series linear model was used to predict
the number of encounters per patient in that clinic’s patient panel
per month. Seasonal and linear time trends were accounted for in
the models. The effects of compensation plan deployment consid-

ered changes in level and/or in slope after deployment. After an
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pooled data with the implementation of
the new compensation plan (Figure 3). There was no difference
noted between residency clinics and community/regional clinics.
Some individual clinics had significant changes, as can be seen
in Figures 4 and 5. Out of 16 total clinics, 3 had a significant
increase in the number of office visits at 6 months after the change
compared to baseline. Ten clinics had no change, and no clinics
had a significant decrease. Six clinics had a significant increase in
office visits per member per month over time, from 6 months after
the compensation change to the end of data collection. Two clinics
had a decrease, and 8 clinics had no change. With respect to tele-
phone calls per panel member per month, 4 clinics had a signifi-

cant drop in the level after the compensation change, 2 had a sig-
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nificant increase, and 10 were unchanged. Figure 4. 32 and 33 Results for Office Visits per Panel Member per Month
Three clinics had an increase in the slope
for telephone calls per panel member per Effect on Level Effect on Slope
p per p p Visits per Month Change in Visits per Month
month, 2 had a decrease, and 11 had no Pooled —— ———
significant difference. Yahara - T —
Sun Prairie L T o
Stoughton | ———-—#—— ——— S
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. . . . — - A 3
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@
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ily on panel size at UW DFMCH clinics Fitchburg - T i -3
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. | |
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| | @
consciously choose to provide more care Northeast - —— ——— 2
. . .. Belleville 4 —l ! —
via telephone and less via office visits in : ] ] ] ! : .
. L. . 0.0 0.1 0.2 -0.02 -001 000 001
response to a change in financial incentives
de-emphasizing in-person care versus non-
face-to-face care, but our results did not
confirm this hypothesis. This was in some Figure 5. B2 and B3 Results for Telephone Calls per Panel Member per Month
ways unsurprising, given that our previous
dv sh d iable eff f h Effect on Level Effect on Slope
study showed variable eftects of a change Calls per Month Change in Calls per Month
in compensation model on RVU produc-
Pooled
tivity for this physician group.!! The litera- Yahara
ture overall has yielded conflicting results sun Prairie o
. . . . ] Stoughton S
in this regard, with some studies showing a Portage 3
c
significant change in care delivery and oth- Oregon Z
. L. Odana Atrium )
ers showing no significant change. Mount Horeb =
There are several possible reasons for Fitchburg <.
findi Fi d h DeForest-Windsor 3
our findings. First, our study may have Cross Plains
been underpowered to detect an effect. Cottage Grove
Second, practice patterns may be deeply Beaver Dam
ingrained in physicians and not easily Pooled
. . Wingra =
changed within the first year of imple- Verona ]
mentation of a new compensation plan. Northeast 3
. Belleville =
Follow-up studies after more years of expe-
rience working within this system could
yield a different result, though longer stud-

ies also are more susceptible to confound-

ing from other changes that may occur in the health care system.
In our case, we ended data collection before the next major rollout
of practice redesign at our organization. Another consideration is
that if a physician wanted to make a change to their practice to
emphasize non-face-to-face care, there may not be adequate clinic
staff and protocols to support such a change. In addition, in the
community and regional clinics, there remains a significant por-
tion of salary that is linked to RVU productivity such that the
amount of productivity-based compensation was attenuated but
not eliminated. Our results also may have been influenced by the
significant heterogeneity of clinic types in our study, ranging from

a small community clinic with 2 physicians to a large Federally
Qualified Health Center with 7 faculty physicians, 3 physician
assistants, and 12 residents.

There are several limitations to our study. Many patient, clinic,
and system factors may have influenced ways of seeking and receiv-
ing care from our system during our study period. There were sev-
eral ongoing practice changes that occurred during the transition
in our compensation model. For example, we have been imple-
menting telephone triage protocols and medication refill protocols

that likely influence how our patients seek advice from our prac-
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tice, whether it be in person or in non-face-to-face circumstances.
Additionally, there were substantial changes in insurance starting
in 2010 with the Affordable Care Act legislation.!3 Preventive ser-
vices were covered that had not been covered previously, medi-
cation prescription costs changed, and accountable care organi-
zations came into existence. The Health Insurance Marketplace
began in October 2013 and, by 2014, many patients who were
previously uninsured acquired some form of insurance. These
insurance changes likely influenced how many of our patients
were in capitated and fee-for-service insurance agreements and, as
a result, how our primary care panel members accessed us for their
primary care needs. While these complexities may limit the abil-
ity to separate out the impact of our compensation change from
other aspects of our care delivery system, we would also argue that
primary care delivery is inherently complex and ever-changing.
This study is a pragmatic real-world analysis and may be of
assistance to those who seek to make similar changes in their own
organizations. In particular, this study of care delivery prepan-
demic was not affected by the dramatic changes to health care
delivery that have occurred as a result of the pandemic. It may
offer some insights to health systems currently contemplating
compensation plan changes and in some ways provide reassurance

that major shifts were not seen in the first year after change.

CONCLUSIONS

Physician compensation was not found to be a key driver of in-
clinic versus non-face-to-face care delivery in our family medicine
clinics. As compensation plans evolve to align with how practices
are paid, it is important to understand what impact, if any, these

changes have on care delivery.
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Documenting Patient Interaction: Emergency
Medical Services Report Reader Expectations

and Improvements for Providers
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Ben Weston, MD, MPH

ABSTRACT

Introduction: Patient care reports contain critical elements related to interventions rendered and
medical decision-making. Yet, little consensus exists around reader expectations, leaving emer-
gency medical services (EMS) providers unaware of critical content.

Objectives: This 2-phase study aimed to answer the questions “What do EMS providers know
about report readers?” and “What do report readers expect from reports?” through surveys and
interviews. In doing so, this study gauged EMS providers’ audience awareness of report reader-
ship and determined what readers expected from reports.

Methods: A prospective survey was conducted with 57 EMS providers to gauge their level of
audience awareness or how often they thought of specific report reader groups when writing
reports. Interviews were conducted with 14 report readers following retrospective think-aloud
protocol, where participants verbalized their questions, comments, and concerns about reports
while reading.

Results: Surveys indicate participants lacked a full, accurate sense of audience awareness. When
writing reports, they thought of audiences, such as patients, who do not regularly read reports,
while reporting not thinking of actual report readers—such as billing specialists—often or at all.
Interview analysis indicated that report readers looked for 21 elements in high-quality, effective
report narratives.

Conclusions: These data formalize and reinforce what a high-quality narrative should include,
with “high-quality” meaning the narrative allows readers to do their jobs without follow-up or an
amendment needed to the report.

INTRODUCTION

Patient care reports contain critical ele-
ments related to interventions rendered
and medical decision-making. In the
hospital setting, multiple reports from a
variety of health experts help to paint this
picture. However, in the prehospital set-
ting, a single report often accounts for the
entire clinical experience, and this single
report is used to inform medical, financial,
and legal decisions. Much can be garnered
from these emergency medical services
(EMS) reports, and much is demanded
from them by their readers. Yet, lictle con-
sensus exists around reader expectations,
leaving EMS providers unaware of critical
content report readers require.

EMS reports have 2 sections: drop-
down sections that contain short text boxes
where providers input quantitative infor-
mation, such as a patients vital signs or
medical condition, and the narrative sec-
tion, a free-text entry box where providers
type their decision-making and observa-
tions. The narrative section contextualizes

quantitative information in the dropdown
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menus because it requires EMS providers to capture details and
intricacies the dropdown section cannot. Unlike the dropdown
sections that have detailed prompts like “primary assessment,” the
narrative section often lacks clear instruction for what EMS pro-
viders should document. Our study aimed to raise awareness of
what report readers need and why.

There is a lack of research regarding EMS report writing,

with the current data being outdated, emphasizing effectiveness
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Figure. The Frequency That Providers Thought of Each Audience Segment When Writing Reports

Phase 2: Report Reader Interviews

To answer our second research question,
“What do report readers expect from
reports?”, think-aloud protocol interviews
were used—a method used in human
computer interaction,!® clinical decision-
making,!and literacy studies.!2 People who
utilize completed EMS run reports in their
daily work read a patient care report while
verbalizing their answers to the following
interview questions (Appendix 2): “Why
and when would you use this report?”,
“What information do you look for?”,

“What information do you use?”, and

50 60 “What questions does this report leave you

Never 25% of the time W 50% of the time

[ 75% of the time

W Aways with?” This method provided insight into

Abbreviation: EMS, emergency medical services.

decision-making and reading practices that
cannot otherwise be made visible.

of documentation platforms instead of quality itself, or drawing
from hospital settings.!4 Furthermore, much knowledge about
report writing is based on anecdotes and expert opinion>¢ rather
than peer-reviewed research.78 A recent review found that allied
health reports are not written in ways that readers find accessible,
and more research is needed to determine how reports can be
improved.? In response to these gaps, this study aimed to answer
the questions “What do EMS providers know about report read-
ers?” and “What do report readers expect from reports?” through

surveys and interviews.

METHODS

This was a prospective survey and structured interview study
with 2 phases. This research project was approved July 30, 2019,
through the Marquette University Institutional Review Board,
protocol number HR-1903029221. All participants signed an
informed consent form. Because our study aimed to capture the
EMS report lifecycle, we started with the report writers—EMS
providers—in Phase 1 to gauge their knowledge about how
reports are used. Then, in Phase 2, we focused on the people who
read reports to learn about what they need from writers. These 2
phases, then, put report writer and reader perspectives in conversa-

tion with each other.

Phase 1: EMS Provider Knowledge About Readership

To answer our first research question, “What do EMS providers
know about report readers?”, a prospective survey for internal
assessment was deployed through Qualtrics to emergency medi-
cal technicians (EMT) and paramedics at a Midwest suburban
fire-based EMS department. Part of the survey asked department
members about their understanding of who read reports and the

frequency that readers use their reports (Appendix 1).
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Twelve interviews were conducted with
14 participants; interviews lasted 45 to 90 minutes and were
recorded. Participants held a range of roles in emergency medicine
and EMS: 1 EMS coordinator, 1 billing specialist, 1 city attorney,
1 medical examiner, 5 EMS medical directors (2 critical care flight
medical directors, 3 ground transport medical directors who are
“medical directors A, B, C”), 1 organ procurement coordinator
supervisor, 1 prosecuting attorney, a manager for a trauma pro-
gram, and a team of emergency department (ED) providers. This
ED team included the ED manager, trauma coordinator, health
information management supervisor, and a physician who also
worked as a medical director but was speaking from his role as an
ED physician. Participants worked in the same region of the state,
were recruited directly by the division chief of EMS and author
1, and were recruited because they read and used EMS reports as
part of their role in health care. This controlled for a few variables,
eg, the attorneys were licensed in the same state and the medical
directors worked in the same county under the same system medi-
cal director. Attempts were made to have at least 2 participants
from each audience group, but participation depended on partici-
pants’ willingness and availability to be interviewed.

During the think-aloud portion of interviews, participants
read 2 to 3 real EMS reports. They had not read these reports
prior to the interview. Reports were selected by the fire depart-
ments division chief of EMS and were selected based on the
participants’ occupations so that they would read a report that
they would use, instead of using a hypothetical situation or a
fictional report. For example, the organ procurement specialist
read reports from patients who died from cardiac arrest and were
organ donors, and the medical examiner read reports of patients
who were pronounced dead on scene. Participants who were in
the same reader group, such as medical directors and attorneys,

read the same reports to learn what similarities and differences
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Table 1. Taxonomy of Report Reader Expectations

Category

Code: Element Readers
Expect in Narratives

Definition

Example

Scene details: Elements
outside of and around
patient, elements included

Environmental
surroundings

Weather, other units on scene, location,
initial scene descriptions

“We got on scene, PD said they were giving CPR. They
put an AED on. They did all these kinds of things before
we got there.” —Medical Director C

in initial scene arrival and People/bystanders People on scene who were not the patient, such as  “But you get on the scene and a family’s saying oh, well
scene size-up and their (3rd-person) other units, family members, and witnesses they have this, this, and this, you have to go by what
statements they say, obviously.” —Organ Procurement Specialist
Initial patient What patient looked like upon arrival, not during “Patient was found down on the ground in their own
position assessment mess.” —EMS Coordinator
Times Timestamps or time of events. Refs to medication ~ “So you arrived at 2:28, so you were with them for 14
times or times taken during certain interventions, minutes.” — Billing Specialist
like CPR, were coded under “interventions” bc
times are part of intervention protocol.
Patient details: Information Assessment Medical, trauma, primary, or secondary assess- “53-year-old female with chief complaint of smoke
about patients themselves, ments and signs and symptoms inhalation.” —Prosecutor
patient-EMS interaction, and Patient history Patient’s medical history, medications, last oral “Her history is renal failure.” — Billing Specialist
info EMS gathers during a intake, allergies. If bystanders added information
response; info that leads to germane and directly related to these elements,
care details and treatment these refs were coded as part of patient history.
plan, patient details lead to Vitals Taking of vital signs and vital signs themselves. If you notice it [the narrative] says something about blood
refusal decision by patient; Heart rate, blood pressure, blood glucose, “pressure, heart rate, regular at 18, normal 88, at room
refers to patient-EMS inter- respiratory rate, oxygenation, pulse, temperature, air 116.” — EMS Coordinator
action only, not bystanders, Glasgow coma scale.
which are captured under Patient Statements articulated by patient unrelated to “Child denied any pain or loss of consciousness.”
“scene details” statements patient history, such as description leading up to — Medical Director B

event and refusal decisions. These were separated
bc some statements were not related to patient
history and bc anecdotes that inform current report
writing practices instruct providers to include
direct patient statements.

Care details: Actions,
decisions taken by EMS
crews as part of patient
care, movement,
transport

Interventions

Moving patient

Transport information

Handoff information

Actions taken to follow and deviate from treatment
plans and protocols. Times that medications were
administered or specific actions were performed
were included under interventions.

Moving patient to stretcher, from initial location
to the ambulance, and extrication details
Scene to hospital or interfacility transport

EMS-hospital staff interaction during patient
transfer of care

“The medications are actually listed in a couple places.
So it shows the 500 mL bolus, it shows the epi. Looks
like epi was given twice.” —Organ Procurement
Specialist

“Because it looks like they didn’t even attempt
resuscitation” — Medical Director A

“They, the paramedics, then removed the patient from
the hazard and placed him in that position on the
ground.” — Medical Examiner

“We move the patient to the back of the ambulance.”
— Medical Director A

“List provided to ED.” —CC Flight Medical Directors

Report quality: Elements

of a report that helped
participants determine if

a report or provider was
credible. These elements
were less tangible than the
other refs in that coders
deliberated more about
these codes than others

Accuracy/inaccuracy

Pertinent/nonpertinent
information
Consistent/inconsistent
information

Spelling/misused

abbreviations
Grammar/mechanics

Clarity

“Where they can try to be more accurate at the docu-
mentation for especially the first 5 minutes where
there’s a lot of things going on.” —Medical Director C
“Because I've also seen very long reports that really
don’t tell me anything.” —Medical Director A

“We want to make sure everything’s consistent bc some-
times the history we’re given doesn’t always match
what'’s in the medical records.” —Medical Examiner
“One thing, the ‘OA, that’s not a typical appropriate
abbreviation.” —ED Team

“Grammatical errors that make it hard to read.”

—CC Flight Team

“I don’t know that that has to be in quotes.” — City
Attorney

“l think you should use that narrative part and assess-
ment part to paint a picture and tell a story. So that
someone who reads that report or history can clearly...
it forms a picture in their mind of the patient and what’s
happening and what’s going on.” —Medical Director A
“It’s just a very nondescriptive term.” —Medical Director C

Abbreviations: EMS, emergency medical services; CPR, cardiopulmonary resuscitation; refs, references; bc, because; w, with.

Table continued on page 288
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Table 1. Taxonomy of Report Reader Expectations (continued from page 287)

Code: Element Readers  Definition
Expect in Narratives

Category

Example

Report quality (cont’d) Completeness

and specificity

Concise/succinct

Justification/rationale

“So for me, | don't know if the blood pressure, if they
even attempted to take it or they just didn't because
it’s blank. So blank, to me, is either not done or not
documented, but | can’t tell.” — Trauma Nurse

“l would expect a little bit more description on the
exam.” —Medical Director B

“Don’t leave any piece out from the moment you have
contact w the patient until you transfer them over, we
need your entire care, your entire visual report trans-
posed onto the EPCR.” —Billing Specialist

“A lot of times, you can see here, documentation that
has very redundant information. It tells you a whole lot
of things that we already know from other places in the
chart” —ED Team

“The narrative is really overly wordy and | find that you
have to read it a couple of times. | think it probably has
double the number of words that it needs to get
across.” —CC Flight Medical Directors

“But there’s decent justification that the patient’s able
to make a sound, mental decision.” —Medical Director C

Abbreviations: w, with; EPCR, electronic patient care record; ED, emergency department; CC, critical care.

existed within these groups. Participants were presented the
entire report, which included electrocardiogram printouts, the
narrative, and information completed in dropdown menus and
text entry boxes, so that the researchers could observe their read-
ing habits and actions.

Analysis of interview transcripts involved grounded theory
where researchers build a theory from repeated themes across data
that inform a coding structure to analyze results.’ In this itera-
tive process, 3 raters reviewed the transcripts using Nvivo (QSR
International, Burlington, Massachusetts), a qualitative data anal-
ysis program used for unstructured data. Raters read transcripts
for common themes and patterns and then met to discuss their
findings for commonalities and differences. Codes were developed
from this discussion and then were used in subsequent rounds to
analyze the transcripts. Data saturation was met when no new
codes or patterns emerged across transcripts. The raters’ coding
patterns were then analyzed for agreement and disagreement, as
well as the frequency of the codes used. To ensure coding fidelity,
the raters discussed each individual reference throughout all tran-
scripts, totaling 1932 unique references.

RESULTS

Of the 150 EMS providers invited to take the Phase 1 survey, 57
EMS providers completed it (Figure). Respondents had 0.5 to 38
years of experience in EMS working with their current or other
departments. Of note, 60% of respondents reported that they
“always” think of the “patient” audience group when writing their
narrative. Conversely, for the audience group “insurance and bill-
ing,” 38% of respondents reported that they “never” think of this
audience group. Likewise, 42% of respondents report that they

always think of their crew members when writing reports.
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In Phase 2, grounded theory analysis of the interview transcripts
generated a coding taxonomy of 4 categories that held 21 codes
total (Table 1). Using Cohen’s Kappa for interrater reliability, an
average kappa score of 0.65 was attained across transcripts, sug-
gesting “substantial reliability.” The generated codes represented
the 21 elements readers expected to see in report narratives. The
top 3 most-referenced codes were completeness/details, assess-
ments, and interventions, which occurred concurrently (Tables
2 and 3). The 3 least-referenced codes were grammar, handoff
information, and moving the patient. All report readers referenced
environmental surroundings, scene times, and patient history to

some degree, although some referenced them more than others.

DISCUSSION
Results from this study offer insight into provider audience aware-
ness and report readers expectations.

EMS providers lack a full picture of who reads reports:
Findings from Phase 1 indicated a disconnect between who EMS
providers think read reports and who report readers are. At this
agency, insurance and billing specialists read nearly all reports, yet
38% of respondents reported “never” thinking of this audience.
Conversely, 60% of respondents reported “always” thinking of
the patient audience group; however, out of 12,336 reports writ-
ten in 2021, fewer than 10 reports were requested by patients or
their family members. This disconnect was striking—if a provider
is unaware of who reads reports, their ability to write effective

reports is compromised.

Readers value completion over concision. Our findings sug-
gest that readers do not value concise writing. In fact, that ele-

ment was one of the lowest across all codes in all categories, with
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only 1.7 codes across all 1nterv1ews;( Durln’g Table 2. Total Number of Code References and the Readers Who Referred to Each Code the Most and Least
interviews, participants stated, “I dont
know what that means” when readine nar- Category/ Refs Interviews With Most Refs: Interviews With Least Refs:

) ) w ) g” Code Participant/s — No. of Refs Participant/s — No. of Refs

ratives that were considered “concise” but -
) ] Scene details

lacked necessary information about scene Times 102 Organ Donation Specialist — 26 Medical Director A — 1
details, patient details, and interventions. Environmental 81 Prosecutor — 18 Medical Directors A, B, C — 1
We anticipated that “concise” would be surrgundings each
one of the highest referenced codes given People/pystanders 28 EMS Coordinator — 5 B|'|||ng Speual@t, C(;thht Medical

] ) ? and their (3rd-person) Directors, Medical Director A,
the frequency with which EMS providers statements Trauma Nurse — 0
are told to not overwrite.56.14 Questions Initial patient positon 22 Medical Examiner — 9 City Attorney, CC Flight Medical
like “I dont know what that means” are Dlistcieis, liliel Dlisdion £ € — 10
signs of unclear writing and indicate the Patient details

. . .. > Assessment 301 Prosecutor — 41 City Attorney — 4
writer did not properly anticipate readers o i o o ;

. s ; . Patient history 125 CC Flight Medical Directors — 20  Medical Director A, City Attorney — 1
questions. Interviews showed that partic- Patient statements 95 Medical Director C, Prosecutor ~ Organ Donation Specialist — 0
ipants relied heavily on narratives to guide — 16 each
their own decisions and actions regarding Vitals 78 Billing Specialist — 12 City Attorney, ME — 0
patient care, legal action, insurance claims, Care details
and financial reimbursement. When read- Interventions 173 Organ Donation Specialist — 43 City Attorney — 0
. . . Moving patient 14 Billing Specialist, ME — 6 each City Attorney, EMS Coordinator,
ing reports, they skimmed over informa- .

Medical Director C, Organ Dona-

tion they did not need, but they could not tion, Prosecutor, Trauma Nurse — 0
fill in information that was not included Transport info 18 Medical Director A — 5 City Attorney, EMS Coordinator, ME,
in a narrative. Organ Donation, Prosecutor — 0

Handoff info 10 Billing Specialist, ED Manager —  City Attorney, ME, Prosecutor,
Job role was partially indicative of what 3 each Medical Directors 4, B, C— 0
readers look for but did not account for Report quality
variance among same group members, g:::zﬁ:iitt?ness/ 451 Medical Director C — 78 ME — 19
esp eczally among medical directors. In Justification/rationale 150 Medical Director C — 45 City Attorney — 0
some cases, lack of references to codes Clarity 82  Medical Director C — 18 ME—0
could be attributed to the participant’s Pertinent/nonpertinent 73 City Attorney, ED Team — 19 each Medical Director C, Trauma Nurse —
purpose for reading the report. For exam- |nforr‘nat|on. ; _ » 04 _ -

| h . il f Consistent/inconsistent 58 Organ Donation Specialist — 11 Billing Specialist — 0
ple, the organ donation specialist refer- -
enced “interventions” most, because the Accuracy/inaccuracy 29 Prosecutor — 6 Medical Director A, Billing Specialist,
interventions EMS providers performed City Attorney — 0
directly affected her job Spelling/misused 18 CC Flight Medical Directors — 8  Billing Specialist, City Attorney, ED

y L ’ . . abbreviations Team, EMS Coordinator, Medical
Notably, within the medical directors, Directors A, B, C, Organ Donation
there was little variance in reference fre- Specialist, Trauma Nurse — 0
quency regarding “assessment,”  “vitals,” Concise/succinct 17 ED Team — 9 Bllllng'Speuahst, Qty A.ttorney, EMS
. . N « . L Coordinator, Medical Directors B, C,
consistency,” and  “patient  details. ME, Organ Donation Specialist,
However, variability was prominent in Prosecutor, Trauma Nurse — 0
. S Grammar/mechanics 7 CC Flight Medical Directors — 8  Billing Specialist, ED Team, EMS
report quality. Within the larger category,

p ! ty & gory; Coordinator, Medical Directors A,B,
reference totals ranged from 47 to 147. C, Organ Donation Specialist,
For “spelling/misused abbreviations” and Trauma Nurse — 0
“grammar/mechanics,” the critical care Abbreviations: ME, medical examiner; ED, emergency department, EMS, emergency medical services; CC,
flight medical directors had the greatest critical care.

number of references to this element (8

and 4, respectively), while the other 3 medical directors inter- opment of a writer’s sense of audience awareness is well docu-

viewed had zero references to these elements. Within “justifica-  mented in writing studies.'¢19 A core component of effective writ-
tion” and “rationale,” 1 medical director referred to it 45 times, ten communication, audience awareness can help EMS providers
while 2 others referred to it only twice. both respond to and relate to whom they are communicating.
These findings can guide curriculum enhancement and train-  Because written reports are read asynchronously, EMS providers
ing programs and better prepare EMS providers to meet readers’  are responsible for anticipating and answering readers’ questions in

expectations. The importance of audience and the effective devel-  a format that is clear, well organized, persuasive, and accurate;!520
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does not go far enough in its recommen-
Table 3. Code References by Participants . .

dations. In part, they reinforce what par-
Participants Sceqe Patle'nt Car? Repqrt Total Re'fs/ ticipants noted was the least useful—a

Details Details Details Quality Transcript

listing of findings for the emergency medi-
Billing Specialist 12 68 15 57 152 1 d L. level hil dd
City Attorney i - . = - cal responder training level—while add-
Emergency Department Team 19 60 30 134 243 ing decision-making for EMT levels.> To
Emergency Medical Services Coordinator 36 62 21 38 157 more accurately reflect the real contexts
Critical Care Flight Medical Directors 6 54 6 7 137 in which reports are used report writing
Medical Director A 4 45 12 93 154 dards should includ lici ..
NS . - - s - standards should include explicit criteria
Medical Director C 28 70 18 147 263 about how information should be synthe-
Medical Examiner 27 25 14 31 97 sized and organized so that the document
Organ Donation 35 27 44 n 177 is usable for intended audiences.
Prosecutor 24 69 26 76 195
Trauma Nurse 17 51 22 54 144 Limitations and Future Directions
Total refs/categol 233 599 215 885 1932 . .. .

it This study has limitations in that a small

Abbreviations: refs, references. sample size of interviewees from 1 partic-

a report writer with a highly developed sense of audience aware-
ness can do that.

Findings from our study support a key tenet of writing studies
resecarch—that audience is not generalizable, but rather a more
complex combination of readers with varying roles and expecta-
tions.16 To prepare EMS providers to manage these conflicts and
expectations, they need to develop strategies to meet them. One
strategy that can meet audience expectations is to help EMS pro-
viders understand the relationship among the elements they are
writing in the narrative, not only the elements themselves. For
example, participants noted that narratives should have “justifi-
cation,” and they expected references to assessments and inter-
ventions to be followed by explanations and rationales for those
actions. Narratives that merely listed assessments and interven-
tions were less effective for readers; the value was in the justifica-
tion EMS providers included in the narratives.

One challenge in training EMS providers is the lack of report
writing standards and pedagogical resources in the field. Current
approaches to report writing training are not informed by peda-
gogical research or best practices in teaching writing, leaving EMS
educators to rely on anecdotes, their own experience, and, poten-
tially, their own ineffective writing habits. Furthermore, our study
confirms that variability exists in how people read reports, and
provider awareness does not reflect reality about report readership,
which, to date, has not been confirmed or integrated into training.
Results suggest the field needs a standardized, research-informed
way to evaluate narratives, much in the same way cardiopulmo-
nary resuscitation and intubation skills are assessed in skills labs.
In addition to report elements, effective writing standards should
reflect the actual, real-life context in which writing is used.21-23
The current 2021 EMS Standards document moves in this direc-
tion. Although a stark departure from the 1998 standards that
focused on spelling and grammar,24 the 2021 EMS Standards
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ular region of the United States was inter-
viewed. There is utility in repeating this study on a broader scale
to learn if report reader expectations vary across jurisdictions.
Further study also may be needed by focusing more on indi-
vidual audience groups, especially medical directors and attor-
neys. Furthermore, some interviews had multiple participants
being interviewed and, therefore, coding was only done on the
collective interview and not by the specific participant in these
cases. We believe the Kappa was lowest in the ED team due to
the poor quality of audio recording and, thus, transcription; we
chose to include findings from this interview, though, because of
the novel nature of this study and the insights gleaned from the
interview itself.

The power of grounded theory lies in multiple iterations to
refine the coding scheme and results. By adding more interviews
and applying this or a revised coding scheme, future researchers
could refine the results even further and develop a more specific
taxonomy. It is also important to note that further research may
develop other coding schemes and identify different concepts of

narrative writing.

CONCLUSIONS

Ultimately, this is the first study of its kind in this field and
offers a framework for further investigation and, we hope,
advance the profession. These data formalize and reinforce what
a high-quality narrative should include, with high-quality mean-
ing the narrative allows the reader to do their job without follow-
up or an amendment needed to the report. Initial training and
continuing education need to be modified to account for these
findings, thus better preparing EMS providers to write a usable,

complete narrative.

Funding/Support: Marquette University’s Public Health and Equity Fellowship
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analysis.
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REVIEW

Intractable Seizures in Children With Type 1
Diabetes: Implications of the Ketogenic Diet

Kimberly K. Vidmar, MD; Allison J. Pollock, MD

ABSTRACT

Introduction: The ketogenic diet is prescribed for seizures in some children with epilepsy.
Children with type 1 diabetes are at risk for diabetic ketoacidosis caused by ketosis due to
decreased insulin effect. Currently there are no clinical guidelines regarding the safety and effi-
cacy of the ketogenic diet in patients with concurrent epilepsy and type 1 diabetes.

Objectives: This review examines the current literature regarding the association between type 1
diabetes and epilepsy, proposed mechanisms for the observed relationship, risks and benefits of
the ketogenic diet, and clinical applications of the ketogenic diet in the context of type 1 diabetes
and epilepsy.

Methods: PubMed was used to identify relevant articles. Key search terms included, “type 1 dia-
betes,” “ketogenic diet,” “ epilepsy,” and “autoimmunity.”

” o«

seizure,

Results: There is an observed association between type 1 diabetes and epilepsy, with proposed
mechanisms including genetic predisposition, anti-glutamic acid decarboxylase (GAD) antibodies,
metabolic derangements and cerebrovascular damages. Case reports describe the use of the
ketogenic diet for epilepsy management in children with diabetes with mixed results; however,
there are no large, randomized controlled trials to evaluate the broader application of these find-
ings.

Conclusions: In summary, there is inadequate evidence to support the use of the ketogenic diet
in patients with coexisting epilepsy and type 1 diabetes in clinical practice. Further research is
needed to determine the effectiveness, safety, and monitoring parameters of the ketogenic diet
for these patients. The risks and benefits of the ketogenic diet as medical nutrition therapy for
patients with both type 1 diabetes and epilepsy should be considered on an individualized basis.

INTRODUCTION

There is a dearth of literature investigat-
ing the relationship between type 1 dia-
betes (T1D) and epilepsy. Several studies
demonstrate that T1D is more common
in patients with epilepsy when compared
to the general population.> However, 1
study reported a similar prevalence of epi-
lepsy in youth with T1D compared to the
general population, refuting the suggestion
that there is a relationship between these
conditions.¢ That said, there are signifi-
cant limitations in studying this relation-
ship. First, missing laboratory and clinical
data make determination of epileptiform
versus secondary etiology (eg, hypogly-
cemia) of seizures difficult. Additionally,
individuals with T1D may interface with
health care more frequently, resulting in
more readily diagnosed seizure disorders
when compared to the general population.
Regardless, the literature largely supports
an association between these conditions;
the exact underlying mechanism remains

unclear.

The ketogenic diet is a well-studied, efficacious treatment for
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seizure disorders in a subset of pediatric patients.” It exhibits its
antiseizure effects through multiple mechanisms that are poorly
understood but include direct antiseizure effects of ketone bodies,
ion channel regulation, mitochondrial changes, glycotic restric-
tion, fatty acid oxidation, and anapleurosis.8 There is also limited
evidence that a low carbohydrate diet in a subset of T1D patients
may improve glycemic control; the ketogenic diet is essentially a

very low carbohydrate diet classically carried out in a 4:1 ratio of
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fat to protein and carbohydrates.® This evidence raises the intrigu-
ing question of whether the ketogenic diet could be a safe and effi-
cacious therapy to treat pediatric patients with a seizure disorder
and concurrent T1D, while considering increased risk of diabetic
ketoacidosis in a ketotic state. The purpose of this literature review
is to (1) examine the current literature on the etiology of the asso-
ciation between T1D and epilepsy, (2) explore the risks and ben-
efits of the ketogenic diet in pediatric patients with T1D, and (3)
provide an overview of studies that have evaluated the ketogenic

diet as concurrent treatment of epilepsy and T1D.

METHODS

The primary database used for this review was PubMed. All
selected articles were written in English. There were no restric-
tions on publication dates of articles, but all selected articles were
published within the last 15 years. Articles were identified using
the search terms “type 1 diabetes,” “ketogenic diet,” “seizure,” “epi-

lepsy,” and “autoimmunity.”

RESULTS
T1D and Epilepsy
There are 4 leading pathological mechanisms postulated to explain
a relationship between T1D and epilepsy (Figure 1): genetic pre-
disposition, anti-glutamic acid decarboxylase (GAD) antibodies,
metabolic derangements (eg, hypoglycemia and hyperglycemia),
and cerebrovascular damages.1

Epilepsy can be caused by either acquired or genetic pathologies
(eg, receptor, ion channel defects).!! T1D also is more common in
individuals with first degree relatives with autoimmunity. A vari-
able temporal sequence of T1D and epilepsy has been observed,
suggesting a bidirectional relationship or a shared risk factor, such
as genetic predisposition or autoimmunity. 2

Shared autoimmunity between T1D and epilepsy, specifically
anti-GAD antibodies (GAD-Ab), may play a role in the patho-
genesis of these 2 conditions. GAD is an enzyme that catalyzes
the conversion of glutamate, the primary excitatory neurotrans-
mitter in the brain, to gamma-aminobutyric acid (GABA), an
inhibitory neurotransmitter. GAD is expressed in the brain as
well as in pancreatic beta cells, where GABA is secreted as a
paracrine signal molecule.’3 GAD-Ab are common in patients
with T1D, detected in up to 80% of patients at diagnosis.
Interestingly, GAD-AD also are found in patients with neurologi-
cal conditions, including stiff-person syndrome and epilepsy.!4
However, there are important antigenic differences identified
between the epitopes recognized by GAD-Ab of diabetic patients
and those of patients with neurological disorders.!s A 2018 study
analyzed GAD-AD titers, epitope specificity, and enzyme inhibi-
tion in patients with several conditions, including epilepsy and
T1D. Results showed some overlap among individuals with T1D
and epilepsy, which could represent a more complicated contin-

uum of autoimmunity.'6 Larger, longitudinal studies are needed
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Figure 1. Potential Mechanisms for Association Between Type 1 Diabetes and
Epilepsy

Genetic
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to better understand the interaction among GAD-Ab, T1D, and
epilepsy.

Metabolic derangements (eg, hypoglycemia and hyperglyce-
mia) are common in T1D. These changes in blood glucose levels
are thought to alter the balance between inhibitory and excitatory
neuronal networks, ultimately predisposing these individuals to
subsequently developing a seizure disorder.4

Lastly, the cerebrovascular changes in T1D and subsequent
ischemia could predispose these individuals to seizures; however,
this would predict an increased incidence of epilepsy in older
type 2 diabetics, which has not been observed.? Additionally,
many cases of epilepsy occur prior to T1D diagnosis, which is
not consistent with a vascular etiology.12 The underlying patho-
physiology for the observed relationship between epilepsy and
T1D remains unclear and continues to be an active area of

research.

Benefits of the Ketogenic Diet in T1D

There are robust data to support the use of the ketogenic diet
as treatment of epilepsy syndromes in patients >2 years old
who have failed at least 2 antiepileptic drugs. The only absolute
contraindications to the ketogenic diet are a limited number of
metabolic diseases, including carnitine deficiency, beta-oxidation
defects, and pyruvate carboxylase deficiency, among a few oth-
ers.l” Of note, T1D is not a standard contraindication to this
dietary antiepileptic intervention despite obvious potential risks.
In fact, the ketogenic diet has shown some promise in a subset
of patients with nonautoimmune metabolic and endocrine dis-
orders, including type 2 diabetes, obesity, metabolic syndrome,
and polycystic ovarian syndrome. The ketogenic diet has been
shown to have a favorable effect on caloric intake, body weight,
lipid levels, glycemic indices, and insulin sensitivity.!8 It has not
been extensively studied in pediatric populations with T1D, but
a review article did look at the effects of a low carbohydrate diet
(<45%) in individuals with T1D.! Three of the 8 studies that
reported HbAlc found a statistically significant reduction, and 2
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Table. Summary of Four Case Reports on Pediatric Patients with Type 1 Diabetes on Ketogenic Diets
Patient Description Treatment Goals/ HbA1c Seizures DKA Other Clinical Outcomes
Insulin Regimen onKD?  onKD?
4-year-old girl with pyruvate kinase deficiency, static Serum ketones <2.5 mmol/L; 6.9% to 5.1% Yes No Significant linear catch-up
encephalopathy, seizure disorder. She was on KD glargine 0.3-0.53 U/kg at bedtime;  after 10 months growth from <5% to 50%;
> 1 year prior to T1D diagnosis (Henwood et al, 20062")  lispro boluses as needed to on KD achievement of new
maintain glycemic control developmental milestones
3-year-old girl with epilepsy and T1D. Presented with Unspecified ketosis goal 7.9% to 6.2% after No? No Advancement in develop-
right-sided spastic hemiparesis, tonic seizures, and 0.38-0.45 IU/kg insulin daily 13 months on KD mental milestones;
developmental delay at 9 months. Diagnosed with TID  (unspecified formulation) eventually stopped due to
at 18 months (Dressler et al, 201020) child refusal
2-year-old girl with epilepsy diagnosed at 4 months Moderate urine ketones; 7.3% to 7.2% after No No Difficulty managing hypo-
treated with KD; presented to ED in DKA, diagnosed glargine 0.3 U/kg at bedtime, 10 months on KD glycemia
with T1D (Aguirre et al, 201223) aspart before meals if glucose
>200 mg/dL
3-year-old male diagnosed with T1D, subsequently Blood ketones >4.0 mmol/L, 5.7%106.4% while  YesP No Improved cognitive
presented with generalized tonic-clonic seizure 1 Target capillary glucose 4-10 on KD functioning
week later; KD initiated via gastrostomy tube mmol/L; unspecified insulin
(Aylward et al, 201422) regimen
Abbreviations: KD, ketogenic diet; DKA, diabetic ketoacidosis; T1D, type 1 diabetes; ED, emergency department.
a4-month follow-up EEG showed no evidence of seizures, although future electroencephalograms showed subclinical seizure patterns.
bPatient had no observed drop attacks or myoclonic astatic seizures on KD but continued to have occasional brief nocturnal seizures.

of 5 studies that reported daily insulin usage reported significant
reductions in total daily dose in the low carbohydrate groups. In
addition, 4 case reports exhibited favorable effects on blood sugar
control.20-23 More research is needed to clarify the effects of a low
carbohydrate diet and specifically the ketogenic diet on blood
sugar control in T1D.19 If the ketogenic diet is found to improve
HbAlc levels in certain patients without adding too much risk
(diabetic ketoacidosis, poor growth, etc) it could decrease the
need for insulin and one could potentially treat T1D and epi-

lepsy with 1 intervention.

Risks of the Ketogenic Diet in T1D

The ketogenic diet was feasible and efficacious as an antiepileptic
in 4 case reports (Table). However, the authors also report signifi-
cant risks, citing hypoglycemia, diabetic ketoacidosis, poor palat-

ability, and attenuated growth and development.20-23

Hypoglycemia

By nature of the therapy, the ketogenic diet is a low carbohy-
drate diet that increases the risk of low blood sugar—already a
risk in T1D due to exogenous insulin. It is not uncommon for
children on the ketogenic diet to have blood glucose <70 mg/
dL, which is often the treatment threshold for hypoglycemia
in T1D. Necessary treatment of low blood glucose in children
with T1D and seizures attenuates the therapeutic, antiepileptic
effect of the ketogenic diet.2s Additionally, in the case of severe
hypoglycemia, there would likely be a blunted response to gluca-
gon in an individual in therapeutic ketosis and increased risk of

hypoglycemic seizure.

Diabetic Ketoacidosis
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It can be challenging to differentiate therapeutic ketosis from dia-
betic ketoacidosis; it is difficult to interpret ketone levels in these
individuals. There is no consensus regarding an acceptable level
of ketosis for pediatric patients with T1D on the ketogenic diet.?
Theoretically, there are important differences in lab values between
the ketogenic diet and diabetic ketoacidosis. In therapeutic keto-
sis, blood glucose should be normal or low/normal, ketone body
concentration should be 7-8 mmol/L, and pH should be normal,
whereas in diabetic ketoacidosis, blood glucose is variable, ketone
concentration will be elevated (>25 mmol/L), and pH will be low
(<7.3).24 However, developing diabetic ketoacidosis starts with a
similar, mild/moderate ketosis, and it is at this point that interven-
tion is critical and can prevent severe diabetic ketoacidosis, which
has life-threatening complications. Distinction between ketone
levels from therapeutic ketosis in the ketogenic diet and develop-
ing diabetic ketoacidosis may be difficult to detect outside of the
medical setting. It is also possible that following the ketogenic diet
could increase the possibility or tempo of developing severe dia-

betic ketoacidosis by having more ketones at baseline.

Poor Palatability

Several of the case studies described identified issues of palat-
ability, which are common in dietary interventions. In 2 studies,
the ketogenic diet was stopped due to poor palpability or child
refusal, despite the beneficial effects from the diet therapy.2023 It
is understandable that children may not adhere to such a limited
diet, especially as they get older and are offered more choices and
develop food preferences. The ketogenic diet may be a more fea-
sible option in children who are—for unrelated reasons—gastron-

omy-tube dependent, as formulas can be selected based on their

WMJ - DECEMBER 2022



nutritional content and avoid the issue of
poor palatability. Additionally, there are
numerous websites and cookbooks that
offer a variety of recipes for meals, snacks,
and desserts that meet ketogenic diet
limitations. However, significant time and
cost is required for ketogenic meal prepa-
ration, and this may not be compatible

with families” lifestyles.

Poor Growth

Significant dietary changes have poten-
tial effects on growth and development
in pediatric patients. T1D guidelines
recommend a well-balanced diet with
50% to 55% of energy derived from
carbohydrates—much higher than rec-
ommended in the ketogenic diet.s A
case series of 6 children with T1D who
adopted a low carbohydrate diet of vary-
ing degrees had consequences, including
poor growth, an unfavorable lipid profile,
generalized fatigue, and mental health
comorbidities.26 However, other studies
have reported significant linear catch-up
growth?! and advancement in develop-

mental or cognitive function20-22 after

initiation of the ketogenic diet. The risk

Figure 2. Framework for Clinical Considerations for Initiating the Ketogenic Diet in a Pediatric Patient With
Type 1 Diabetes and Seizures

Shared decision making.
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including potential benefits
and risks including DKA,
hypoglycemia, poor
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of growth effects from the ketogenic diet
should be thoughtfully considered on an individual basis.

Ketogenic Diet in Patients with Epilepsy and TID

There are 4 case reports to date that attempt to examine the
safety and efficacy of the ketogenic diet in patients with con-
current epilepsy and T1D (Table).20-23 Although these case stud-
ies present examples of the ketogenic diet treating seizure dis-
orders with improved HbAlc levels in some pediatric patients
with T1D, there are no case-control cohort studies or systematic
reviews on this topic. Furthermore, with the potential significant
risks of the ketogenic diet in pediatric patients with T1D, it may
be unethical to study this potential therapy in a large, blinded,

randomized controlled trial.

CONCLUSIONS

The mechanism of the connection between T1D and seizure dis-
orders is unclear, but genetic predisposition, anti-GAD antibodies,
metabolic derangements (ie, hypoglycemia and hyperglycemia),
and cerebrovascular damages may contribute. There is anecdotal
evidence in the form of case reports that supports the feasibility
and efficacy of the ketogenic diet as therapy in children with both

epilepsy and T1D, but no randomized controlled trials exist to
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rigorously evaluate the broader application of these findings. In
summary, the risks and benefits of the ketogenic diet as medical
nutrition therapy for patients with both T1D and epilepsy should
be considered on an individualized basis (Figure 2). Clinicians
should inform families considering this treatment modality of the

clinical risks and intensive monitoring required.

Funding/Support: None declared.

Financial Disclosures: None declared.

REFERENCES

1. McCorry D, Nicolson A, Smith D, Marson A, Feltbower RG, Chadwick DW. An
association between type 1 diabetes and idiopathic generalized epilepsy. Ann Neurol.
2006;59(1):204-206. doi:10.1002/ana.20727

2. Ramakrishnan R, Appleton R. Study of prevalence of epilepsy in children with type
1 diabetes mellitus. Seizure. 2012;21(4):292-294. doi:10.1016/j.seizure.2012.01.003

3. Martinez C, Sullivan T, Hauser WA. Prevalence of acute repetitive seizures

(ARS) in the United Kingdom. Epilepsy Res. 2009;87(2-3):137-143. doi:10.1016/j.
eplepsyres.2009.08.006

4. Dafoulas GE, Toulis KA, Mccorry D, et al. Type 1 diabetes mellitus and risk of incident
epilepsy: a population-based, open-cohort study. Diabetologia. 2017;60(2):258-261.
doi:10.1007/s00125-016-4142-x

5. Chou IC, Wang CH, Lin WD, Tsai FJ, Lin CC, Kao CH. Risk of epilepsy in type 1

295



diabetes mellitus: a population-based cohort study. Diabetologia. 2016;59(6):1196-1203.
doi:10.1007/500125-016-3929-0

6. O'Connell MA, Harvey AS, Mackay MT, Cameron FJ. Does epilepsy occur more
frequently in children with type 1 diabetes? J Paediatr Child Health. 2008;44(10):586-
589. doi:10.1111/1.1440-1754.2008.01387.x

7. Stafstrom CE, Rho JM. The ketogenic diet as a treatment paradigm for diverse
neurological disorders. Front Pharmacol. 2012;3:59. doi:10.3389/fphar.2012.00059

8. Rho JM. How does the ketogenic diet induce anti-seizure effects? Neurosci Lett.
2017;637:4-10. doi:10.1016/j.neulet.2015.07.034

9. McClean AM, Montorio L, McLaughlin D, McGovern S, Flanagan N. Can a ketogenic
diet be safely used to improve glycaemic control in a child with type 1 diabetes? Arch
Dis Child. 2019;104(5):501-504. doi:10.1136/archdischild-2018-314973

10. Mastrangelo M, Tromba V, Silvestri F, Costantino F. Epilepsy in children with type 1
diabetes mellitus: pathophysiological basis and clinical hallmarks. Eur J Paediatr Neurol.
2019;23(2):240-247. doi:10.1016/j.ejpn.2018.12.006

1. Stafstrom CE, Carmant L. Seizures and epilepsy: an overview for neuroscientists.
Cold Spring Harb Perspect Med. 2015;5(6):a022426. doi:10.1101/cshperspect.a022426
12. Sander JW, Novy J, Keezer MR. The intriguing relationship between epilepsy and
type 1diabetes mellitus. Diabetologia. 2016;59(7):1569-1570. doi:10.1007/s00125-016-
3982-8

13. Verrotti A, Scaparrotta A, Olivieri C, Chiarelli F. Seizures and type 1 diabetes mellitus:
current state of knowledge. Eur J Endocrinol. 2012;167(6):749-758. doi:10.1530/EJE-12-
0699

14. Marcovecchio ML, Petrosino MI, Chiarelli F. Diabetes and epilepsy in children and
adolescents. Curr Diab Rep. 2015;15(4):21. doi:10.1007/511892-015-0588-3

15. Riiegg S. Anti-glutamic acid decarboxylase anti-bodies--the missing link between
epilepsy and diabetes. Ann Neurol. 2006;59(4):728-729. doi:10.1002/ana.20838

16. Liimatainen S, Honnorat J, Pittock SJ, et al. GAD65 autoantibody characteristics in
patients with co-occurring type 1 diabetes and epilepsy may help identify underlying
epilepsy etiologies. Orphanet J Rare Dis. 2018;13(1):55. doi:10.1186/513023-018-0787-5
17. Kossoff EH, Zupec-Kania BA, Auvin S, et al. Optimal clinical management of children
receiving dietary therapies for epilepsy: updated recommendations of the International
Ketogenic Diet Study Group. Epilepsia Open. 2018;3(2):175-192. doi:10.1002/epi4.12225

296

18. Gupta L, Khandelwal D, Kalra S, Gupta P, Dutta D, Aggarwal S. Ketogenic diet

in endocrine disorders: current perspectives. J Postgrad Med. 2017;63(4):242-251.
doi:10.4103/jpgm.JPGM_16_17

19. Turton JL, Raab R, Rooney KB. Low-carbohydrate diets for type 1 diabetes mellitus:
a systematic review. PLoS One. 2018;13(3):e0194987. doi:10.1371/journal.pone.0194987
20. Dressler A, Reithofer E, Trimmel-Schwahofer P, et al. Type 1 diabetes and epilepsy:
efficacy and safety of the ketogenic diet. Epilepsia. 2010;51(6):1086-1089. doi:10.111/
}1528-1167.2010.02543.x

21. Henwood MJ, Thornton PS, Preis CM, Chee C, Grimberg A. Reconciling diabetes
management and the ketogenic diet in a child with pyruvate dehydrogenase deficiency.
J Child Neurol. 2006;21(5):436-439. doi:10.1177/08830738060210051001

22. Aylward NM, Shah N, Sellers EA. The ketogenic diet for the treatment of myoclonic
astatic epilepsy in a child with type 1 diabetes mellitus. Can J Diabetes. 2014;38(4):223-
224. doi:10.1016/}.jcjd.2014.05.002

23. Aguirre Castaneda RL, Mack KJ, Lteif A. Successful treatment of type 1 diabetes and
seizures with combined ketogenic diet and insulin. Pediatrics. 2012;129(2):e511-e514.
doi:10.1542/peds.2011-0741

24. Paoli A, Rubini A, Volek JS, Grimaldi KA. Beyond weight loss: a review of

the therapeutic uses of very-low-carbohydrate (ketogenic) diets. Eur J Clin Nutr.
2013;67(8):789-796. doi:10.1038/ejcn.2013.116

25. Smart CE, Annan F, Bruno LP, Higgins LA, Acerini CL; International Society for
Pediatric and Adolescent Diabetes. ISPAD Clinical Practice Consensus Guidelines 2014.
Nutritional management in children and adolescents with diabetes. Pediatr Diabetes.
201415 Suppl 20:135-153. doi:10.1111/pedi 12175

26. de Bock M, Lobley K, Anderson D, et al. Endocrine and metabolic consequences
due to restrictive carbohydrate diets in children with type 1 diabetes: an illustrative case
series. Pediatr Diabetes. 2018;19(1):129-137. doi:10.1111/pedi12527

WMJ - DECEMBER 2022
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Disease in Wisconsin
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ABSTRACT

Background: Despite universal newborn screening, there is no comprehensive surveillance system to

understand the sickle cell disease population in Wisconsin.

Methods: We initiated the development of a sickle cell disease surveillance system by linking new-
born screening data and electronic health records from 2 large tertiary health care institutions in

Wisconsin: Children’s Wisconsin and Froedtert Hospital.

Results: There were 1478 individuals within the 3 data sources. One hundred thirty-two (82%) of 159
identified by newborn screening from 2013 through 2019 received care at Children’s Wisconsin. The
majority of individuals with sickle cell disease at Children’s Wisconsin and Froedtert Hospital resided

in Milwaukee County.

Discussion: The new surveillance program will increase our understanding of the sickle cell disease
population in Wisconsin and help improve quality of care and health outcomes.

BACKGROUND

Sickle cell disease (SCD) is a genetic condition caused by a patho-
genic gene variant in the beta-globin chain of hemoglobin. In the
United States, SCD predominantly occurs among Black individu-
als. Despite universal newborn screening,! there is no national-
level surveillance system to understand the care and health out-
comes for the SCD population. Children and adults with SCD
experience significant morbidity and have impaired quality of

life.2 These individuals face health care disparities at numerous
[ ] [ ] [ ]
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levels, including access to specialty care
and recommended treatment.3 High qual-
ity care, assessed based on quality-of-care
metrics (Table 1), is needed to improve
SCD outcomes. However, due to lack of
surveillance data, there is limited knowl-
edge to inform actions needed at a systems
level to effectively improve outcomes for

the SCD population.

Existing Knowledge Regarding SCD

in Wisconsin

Published newborn screening data show
19 to 32 infants are diagnosed with SCD
each year in Wisconsin, with an overall
birth incidence of 0.319 per 1000 births.! Previous studies from
Wisconsin have assessed health care utilization for individuals
with SCD. Research using Wisconsin Medicaid data show emer-
gency department (ED) reliance (number of ED visits divided by
the number of ED and outpatient visits) varies by age for those
with SCD.45 Data show less than 20% of children with SCD
had excessive ED reliance (defined as >0.33), whereas 40% to
50% of those in the age-group transitioning from a pediatric to
adult facility (those who turned 19 years during the study) had
excessive ED reliance.

Another study that used Medicaid data (years 2004-2007)
looked at infection prevention strategies in individuals with
SCD, including receipt of penicillin prophylaxis and pneu-
mococcal and influenza immunizations.> The study showed a
small proportion (18%) of eligible children received the stan-
dard of care for penicillin prophylaxis, and there was low adher-
ence to recommended annual influenza vaccination (21%).6
Encouragingly, 77% of eligible children in the study received
pneumococcal (PCV7) vaccination. Also, with targeted quality

improvement efforts at Children’s Wisconsin, we were able to
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Table 1. Examples of Recommendations in Guidelines Issued by American Society of Hematology and

screening program were considered con-

firmed cases, (2) individuals who did not

Recommendation

Eligible Sickle Cell Disease Population

meet the confirmed case definition but

Annual transcranial doppler ultrasound
beta? thalassemia)

Brain magnetic resonance imaging (at least 1 time)
Antibiotic prophylaxis

23-valent polysaccharide pneumococcal vaccine

2-16 years of age with sickle cell anemia (HbSS/HbS

Early-school-age children with sickle cell anemia
<5 years of age with sickle cell anemia

>2 years of age with sickle cell disease

had 3 or more SCD-associated encoun-
ters at CW and/or FH were considered
probable cases, and (3) individuals who
did not meet the confirmed case defini-
tion but had 1 or 2 SCD-associated visits

achieve and sustain >70% annual transcranial doppler screening
rates for children with sickle cell anemia.” Notably, these studies
are all limited to data from either 1 insurance type (Medicaid)
or single facility (Children’s Wisconsin). As a result, a lack of
understanding of the overall epidemiology and health outcomes

for the entire SCD population in Wisconsin still exists.

Surveillance for SCD in Wisconsin

The Centers for Disease Control and Prevention’s (CDC) Sickle
Cell Data Collection (SCDC) program is a population-based,
longitudinal surveillance system. The goal of SCDC is to study
long-term trends in diagnosis, treatment, and health care access
for people with SCD living in the United States. In 2021, eleven
states including Wisconsin, were competitively selected to partici-
pate in the SCDC program.8

The SCDC program in Wisconsin aims to include all indi-
viduals living with SCD in the state. We will link and aggregate
data from various existing institutional and state-level data sources
to establish a SCD surveillance system for Wisconsin. We have
established a multidisciplinary team that includes newborn screen-
ing program members, health care providers, policymakers, bioin-
formaticians, researchers, and individuals with SCD to guide the
program.

In this brief report, we describe preliminary findings from the
linkage of data from the newborn screening program and electronic
health records (EHR) from 2 large tertiary-care facilities with SCD
clinics, Children’s Wisconsin (CW) for children and Froedtert
Hospital (FH) for adults. We also discuss how Wisconsin’s partici-
pation in SCDC could improve care and outcomes for those with
SCD in the state.

METHODS
We used a combination of deterministic and probabilistic linkages
to deduplicate and link records based on patient name, sex, and
date of birth. The string of names were compared and matched
using Levenshtein’s edit distance.® Sex and date of birth were com-
pared as exact matches. A varying range of weights for the specific
identifiers were used to identify overlapping patients, along with
chart review as needed.

A 3-tiered SCD case definition was applied where (1) indi-
viduals identified with SCD through the Wisconsin newborn
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at CW and/or FH were considered pos-
sible cases. SCD-associated encounters
are those with a SCD International Classification of Disease
[ICD] code present at admission, discharge, or final diagnosis.
(See Appendix for SCD ICD codes.)

In this report, we describe the overlap between data from the
newborn screening program and the EHR at CW and FH for
years 2013-2019. We also describe demographic characteristics
(age, sex, race, ethnicity, known vital status) for individuals who
met either the confirmed or probable case definition and received
care at CW and/or FH. Age was calculated as of December 31,
2019, or on the date of death if the individual was deceased. Vital
status was determined from the EHR. We used the Federal Office
of Rural Health Policy eligible file to determine the rural/nonrural
category. Any ZIP code where more than 50% of its population
resides in a nonmetro county and/or a rural census tract was clas-

sified as rural.

RESULTS

A total of 1478 individuals met 1 of the tiers of the SCD case
definition (Figure). There were 159 infants diagnosed by the
Wisconsin newborn screening program during 2013-2019 who
were considered confirmed cases; 83% (N=132) of these had at
least 1 SCD-associated encounter at CW during 2013-2019.
There were 793 and 797 individuals at CW and FH, respec-
tively, who had at least 1 SCD-associated visit. Upon linking and
deduplicating EHR data sources with newborn screening data,
there were 1451 unique individuals across the 2 sites (1450 had
an SCD-associated visit at CW/FH plus 1 who did not have a
SCD-associated visit at CW but received care at the facility).
Of these, 68% (N=993) met the confirmed or probable case
definition, and 31% (N =458) met the possible case definition.
Overall, there were 1020 confirmed or probable (993 + 27 from
newborn screening but not in EHR) cases in the program. The
overlap between data sources for cases by age group is shown in
Table 2.

Fifty-three percent of confirmed or probable cases at CW and/
or FH were female (N'=525), and the median age was 22 (range:
0.10-87.8) years. Ninety-five percent (N=942) were Black, and
98% (N =971) were neither Hispanic nor Latino. Fifty-five (6%)
patients died during 2013-2019. Of those in Wisconsin and with
available ZIP code data, 83% resided in Milwaukee County, and
99% were classified as living in a nonrural area.
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DISCUSSION

Our preliminary linkage of 3 data sources
shows the majority of children diagnosed
with SCD through Wisconsin newborn
screening (82%) had at least 1 visit at CW.
Combined data from CW and FH show
a large proportion of patients receiving
care at these institutions reside in 1 county
(Milwaukee County). There is ongoing
work to include individuals with SCD
who receive care within Wisconsin outside
of these health care systems by incorporat-
ing other statewide data sources, such as
administrative claims data from Medicaid
and the Wisconsin Health Information
Organization (all payers claims). This com-
prehensive assessment intends to identify
to the best of our ability the majority of
individuals living with SCD in Wisconsin.
Further work on this surveillance program
will facilitate systematic data collection
and provide a platform to engage various
stakeholders to understand the needs of the
SCD population. Specific examples below
discuss how the program can be leveraged
to improve the lives of those with SCD liv-

ing in Wisconsin.

Understanding demographics of the SCD
population in Wisconsin: The knowledge
of demographics (age, sex, race/ethnic-
ity, geographic distribution) of individu-
als with SCD is essential to understanding
this population’s needs. This program will
help determine if certain subgroups of the
SCD population reside in areas with few
or no hospitals, EDs, or subspecialty care

so efforts can ensure equitable access to
care for all individuals with SCD.

Quality of care delivered to individu-
als with SCD: Our program will help
determine if individuals with SCD in
Wisconsin are receiving recommended
care to manage their disease. Sharing data
on quality-of-care metrics (Table 1) with
clinicians and third-party payers will help
identify and fill the gaps in care.

Health care service utilization and
health-related outcomes for individuals
with SCD: Individuals with SCD experi-
ence severe acute pain events that often

Figure. Flow Chart to Describe the Identified Sickle Cell Disease Cases in This Report Using Newborn
Screening and Electronic Health Record Data for Years 2013-2019

Newborn Screening EHR Data — EHR Data -
Program cw FH
Yes No
Yes No

Abbreviations: EHR, electronic health record; NBS, newborn screening; SCD, sickle cell disease; CW,
Children’s Wisconsin; FH, Froedtert Hospital.

aThere was 1 more child diagnosed by NBS as having SCD in 2019 who received care at CW but did not
have a SCD-associated visit during the study period. Therefore, total confirmed SCD cases at CW = 132.

Table 2. Overlap of Probable or Confirmed Cases Between EHR and NBS sources in the Wisconsin Sickle
Cell Data Collection Program

Age Group N In NBS In CW In FH In NBS In CW
(in Years) Only Only Only and CW and FH
<10 years 55| 27 92 0 132 4
10-19 years 232 0 179 1 0 52
20-29 years 188 0 8 25 0 155
30-39 years 153 0 0 44 0 109
40-49 years 90 0 0 54 0 36
50-59 years 64 0 0 42 0 22
60+ years 36 0 0 29 0 7
Total 10202 27 279 195 132 3872

Abbreviations: EHR, electronic health record; NBS, newborn screening; CW, Children's Wisconsin; FH,
Froedtert Hospital.
a2 subjects from EHR had age missing.
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require ED visits and hospitalizations. They are also at risk of
chronic end organ damage. This surveillance program can help
identify the frequency of acute care utilization for pain using
prior validated algorithms!0and determine the prevalence of com-

plications so an informed care approach can be adopted.

Commaunication platform for individuals with SCD: We will
develop communication plans to share the findings of our pro-
gram with the SCD community in Wisconsin. This will help
establish a platform to share research findings and SCD resources
with those who might otherwise be unaware of the complexities

of the disease.

CONCLUSIONS

Our results show the potential for learning more about the SCD
population by combining data sources. Future work incorporating
additional SCDC data sources is required to fully assess the preva-
lence of SCD throughout the state and inform policy and practice.
This program will also serve as a model to understand other rare

chronic conditions.
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BRIEF REPORT

Use of Peer- and Self-Evaluation to Improve
Conversations with Interfacility Referring Clinicians

Anika Nelson, MD; Svetlana Melamed, MD; Sarah Corey Bauer, MD; Erin Preloger, MD; Kelsey Porada, MA; Jennifer Hadjiev, MD

ABSTRACT

Background: Pediatric hospital medicine physicians receive little formal training in communicat-
ing with interfacility referring clinicians. We sought to improve pediatric hospital medicine physi-
cian confidence and communication scores by 10% during patient triage calls from interfacility
referring providers via a continuing professional development initiative.

Methods: We conducted a single-center 10-month quality improvement project. Confidence was
assessed via survey before and after the initiative. A novel self- and peer-evaluation tool was

used to assess accepting pediatric hospital medicine physician communication on recorded calls.

Call assessment scores were measured at baseline, cycle 1, and cycle 2. Interventions included
group discussion and development of a scripting flowsheet.

Results: Twenty pediatric hospital medicine physicians participated and completed a total of 203
call assessments. From baseline to post-initiative, general confidence communicating with refer-
ring clinicians increased by 13% (mean ranks 11.8, 16.8, respectively), and specific confidence
communicating when there is a difference of opinion increased significantly by 37% (mean ranks
9.8, 19.2, P<0.001). Interfacility transfer conversation evaluation scores increased by 11%.

Discussion: Our initiative improved accepting physician’s confidence and communication evalua-
tion scores using self- and peer-evaluation, group reflection, and a scripting flowsheet. Self- and
peer-evaluation of recorded calls can be an effective intervention for building physician confi-
dence in communicating with referring clinicians.

BACKGROUND

Interfacility transfers of pediatric patients
from community sites to a tertiary chil-
drens hospital are common and have
increased over time.l2 Hospitalists accept
a large proportion of transferred patients.34
Pediatric hospital medicine (PHM) phy-
sicians are expected to be competent in
managing conversations with referring
clinicians, but there is no training in the
literature or widely accepted standardized
handoff for interfacility transfers.>7 These
conversations have been described as “frus-
trating and time consuming” and clinicians
sometimes feel the need to “convince” the
receiving physician to accept their patient.
The pressure referring clinicians feel to
“sell” their patients to the accepting clini-
cians is consistent with the finding that
upon arrival, patients appear to be in a dif-
ferent condition than expected 14.3% of
the time.3 Referring clinicians may perceive
the accepting clinicians to be “rude, diffi-

cult, and unpleasant,” while accepting phy-
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sicians are “hesitant” to ask questions for fear of being perceived as
“disrespectful.” Differences of opinion between the referring clini-
cians and accepting clinicians can be challenging to navigate. At
our institution, PHM physicians have expressed discomfort with
accepting interfacility transfers and a desire for more formal train-
ing in this area.

Our aims were to improve PHM physician confidence and
evaluation scores during interfacility transfer conversations with
referring clinicians by 10% from baseline scores by Plan-Do-
Study-Act (PDSA) cycle 2.
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METHODS

Context

Our PHM group comprised 32 physicians at a single freestanding
children’s hospital. During 2017-2018, there was an average of
11.5 admissions per day to the PHM service, and 29% of admis-

sions came from referring clinicians outside our hospital.

Methodology

We conducted a single-center quality improvement (QI) proj-
ect with 2 PDSA cycles over 10 months. All PHM physicians
were eligible to participate on a voluntary basis. Maintenance of

Certification Part 4 credit was awarded after project completion.

Interfacility Transfer Conversations

Referring clinicians requesting an interfacility transfer to our
service speak to the on-call PHM physician on a recorded line.
These calls were defined as “interfacility transfer conversations”
and used for self- and peer-evaluation during this project. This
included calls from outside emergency departments, urgent cares,
and primary care clinicians. It excluded calls from our emergency
department or other units within our hospital. Prior to the first
cycle, participants were asked to rate their confidence in manag-
ing interfacility transfer conversations. Participants logged the calls
they took during their clinical shifts by documenting date, time,
and patient’s medical record number. The call recordings were

saved to an encrypted folder accessible to the participants.

Measures

Physician Confidence—Surveys were collected at baseline and
after PDSA-2 to measure PHM physician confidence in man-
aging interfacility transfer conversations. The questions assessed
general confidence in communicating with referring clinicians on
the physician referral line and specific confidence communicating
when the clinicians have a difference of opinion on patient care.
Clinicians rated their confidence on a 5-point Likert scale from 1

(not at all confident) to 5 (extremely confident).

Interfacility Transfer Conversations Evaluation Scores—A litera-
ture review failed to identify a validated tool for assessing inter-
facility clinician communication. Therefore, we developed a
novel evaluation tool to score interfacility transfer conversations
(Appendix). It contained a 14-item Likert-type assessment tool
adopted from a local institutional “Referring Physician Culture
Enhancement Toolkit.” Scores for each item ranged from 0 (not
done well) to 3 (done very well). A comment section was included.

To obtain a baseline score, participants self-selected 3 recorded
interfacility transfer conversations for self- and peer-evaluation.
Participants listened to the recorded conversations and scored the
accepting physician using the evaluation tool. The average of self-
and peer-assessment scores were used as the baseline score. For
each PDSA cycle, participants again self-selected 3 recorded inter-

facility transfer conversations for peer- and self-evaluation with the
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same evaluation tool. Participant dyads were randomly assigned
and differed for each cycle. Dyads met in person to compare eval-

uation scores and provide feedback.

Interventions— Participants met as a large group at the end of
each cycle to review the average assessment scores and anony-
mized qualitative comments from the peer- and self-evaluations.
The group used these data to identify areas for targeted improve-
ment and develop interventions. The first interventions involved
a group discussion on how to navigate challenging conversations
and differences of opinion. The second intervention was the devel-

opment and use of a novel scripting flowsheet (Figure 1).

Ethical Considerations—The Children’s Hospital of Wisconsin
Human Subjects Protection Program reviewed this study and

determined it nonhuman subjects research.

Data Analysis

Anonymous self-reported confidence scores were compared
between baseline and after PDSA cycle 2 using Mann-Whitney
U tests.

Interrater reliability was calculated at baseline using intraclass
correlation coefficients. Self- and peer-rating scores from the eval-
uation tool were combined and averaged for each individual call,
which was intended to reduce bias in the call assessments based
on evidence on limitations of physician self-assessment.1011 To
account for nonapplicable items and for ease of interpretability for
QI project participants, scale ratings were converted to percentage
of all points possible for overall call scores. Average scores across
all participants were calculated at baseline, cycle 1, and cycle 2.
Descriptive statistics and Cronbach’s alpha for the 14 assessment
items were calculated and representative open-ended comments

were summarized.

RESULTS
Twenty of 32 PHM physicians participated in the study and per-

formed a total of 203 call assessments.

Physician Confidence

On the item “In general, how confident do you feel in commu-
nicating with referring providers on the Physician Referral line?”,
scores from baseline to after PDSA-2 increased by 13%, meeting
our QI aim, although the change in mean ranks (11.8, 16.8) did
not reach statistical significance (U=57.00, z=-1.76, P=0.08).
Regarding the item “When you and the referring provider have a
difference of opinion on patient care, how confident do you feel
in communicating with the other provider?”, confidence scores
increased by 37%, surpassing our QI aim; this increase in mean
ranks (9.8, 19.2) was statistically significant (U=27.5, z=-3.29,
P<0.001).

Interfacility Transfer Conversations Evaluation Scores

The baseline intraclass correlation coefficient for self- and peer-
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Figure 1. Transport Call Scripting Flowsheet

Introductions

= From transport prior to call: gather name, CC, vitals
= Introduce yourself (name and role)
= Acknowledge what you know or don’t know- “I have the chart open...”

= State shared purpose (providing best care)- assume positive intent, avoid
condescending comments, use phrases such as “working together” “next best steps”

Content / Information Gathering

” o«

= Collaborative language (“we”, “our” and “us” vs “you”, “me” and “I”)
= Affirmation “l understand,” “I hear what you are saying”
= Minimize interruptions, gather info in a timely manner

= Listen for understanding (“l would like to hear more”, “So, | think what you are saying is...”)

Decision Making

=  Give recommendations within standard of care

= “Let me make sure | understand your concerns so we can work together to
figure out the best next steps...” (and then summarize your understanding)

= Solicit feedback and collaborate on the next steps

Disagreement on Need
for Admission

Agreement on Need
for Admission

=  “You have done a very nice job starting the work- = “You have done a very nice job starting the work-up/treatment/care for this

up/treatment/care for this patient. We will be happy
to pick up where you left off.”

How would you like to transport the patient?”

OR
If you are certain in your mind you want our transport
team to go get the patient (no matter the referring
providers’ opinion), you can just say “l am worried
about this patient. Let’s try to have our transport
team come get the patient” without asking their
preference on mode of transport.

Agreement on Mode of Transport

Yes

Walk provider through next steps (facesheet, waiting
for bed assignment, send labs/imaging)

patient. | can tell you are concerned about this patient but | am unsure this
patient needs hospitalization. I’'m curious what you would further recommend
| do if the patient gets admitted?” (i.e. what warrants a hospitalization?)

“I’'m worried this may not be covered by insurance and it’s important to counsel
the family about options.”

“Here are things you can tell the family to watch out for at home and tell them to
come to children’s ED if concerns arise.”

Other options:

= Set expectations for parents (observation for a few hours vs further workup)

= Route through the ED

= Discuss with a PHM colleague

= Consider involving case management about billing if it seems non-urgent/elective

“You are concerned and | agree with that. | understand that may be the most
convenient/ fastest but | am worried about XYZ. The safest place for the patient to
stay right now is under medical observance in your unit, and would recommend
we agree on transport by (BLS/ALS/Transport team) as the safest way
and for medical liability purposes.”

Closing the Conversation

= “Do you have any concerns about the plan we developed? Is there anything else we haven’t discussed yet?”

= “If anything changes on the patient’s status, please call back.”

= Show appreciation: “Thank you for your time/effort/involvement with this patient.”
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Figure 2. Group Average Scores on 14-ltem Call Assessment Tool Across Cycles

Baseline Setting the Tone
Cycle1
M Cycle 2

@=0.68 (N=154)

1. Introduced self

2. Acknowledged what he/she
already knew

3. Stated shared purpose (providing best care);
next best steps; no condescending comments
4. Articulated respect

5. Used collaborative language

such as “we, our, us”

6. Used affirming phrases like “I hear what you
area saying”

Managing the Conversation =070 (N=193)

7. Listended for understanding (“I would like to
hear more,” “So, | think what you are saying is”)

8. Shared his/her recommendation
9. Minimized interruptions

Content =0.66 (N=184)

10. Gathered the appropriate amount
of information in a timely manner

11. Gave recommendations within

the standard of care

12. Walked the provider through the next steps
for patient transfer

Closing the Conversation .=0.46 (N=188)

13. Solicited feedback and collaborated
on the next steps

14. Showed appreciation and said “thank you”

0 0.5 1 15 2 25 3
Not done well Done very well

Cronback’s alpha (o) used to measure internal consistency.
Ns refer to the number of call assessments with evaluable data.

Table. Participant Qualitative Comments

What was done well? What could the speaker improve upon?

Gathered information well, had clear communication
and did repeat back to verify information. (Final)

I really need to watch my tone with referring providers!
Accept that not all questions need to have answers.
Understand that referring providers are worried and
just accept the patient. (Final)

Navigated through differences of opinion to provide
best care. Provided systems education to referring
provider. (Final)

| sounded distracted. (PDSAT)

Tried to get patient safely here without making him
feel like | was stepping on his toes, gave
recommendations in a respectful way. Affirmed his
impression of patient. Warm tone. (Final)

Many interruptions, | remember feeling like he wasn't

giving me a lot of info. | remember worrying that | was
coming off as condescending but | was worried about
the kiddo. (PDSA1)

Articulated that you understood where the doc was ~ “Why did you get a XYZ?" came across a little disap-

coming from. Respectful. (PDSA1) proving. Could have said more statements to help
validate what the ED doc was saying. Maybe rephrase
some questions... sometimes you sounded a little
annoyed. (Final)

Extremely collaborative: “Do you mind giving me a
second to review?” "Would you be comfortable?”
(PDSA1)

Asking one question at a time rather than multiple
questions. (Baseline)

Abbreviations: PDSA1, Plan-Do-Study-Act cycle 1; ED, emergency department.
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evaluations was 0.23 (P=0.21, N=40
calls); baseline call assessment data showed
an average self-evaluation overall score of
60% and peer-evaluation score of 85%,
with a combined average score of 73%.
Results of PDSA cycle 1 increased to 78%
and PDSA cycle 2 to 84%, surpassing the
target aim by 1%. Figure 2 presents group
average descriptive statistics for each item
on an ordinal scale, as well as internal con-

sistency within domains.

Open-Ended Evaluations
The Table presents representative com-
ments from participant self- and peer-eval-

uations of calls.

DISCUSSION

In this single-center study using a QI
framework, we improved PHM physician
confidence in managing conversations
with referring clinicians and increased our
accepting physician evaluation tool scores.
We addressed a gap in PHM physician
training by creating a tool for self- and
peer-evaluation of accepting physicians
communication with referring clinicians at
the time of interfacility transfer, along with
the interventions of a scripting flowsheet
and large-group reflection.

Based on qualitative comments (Table),
we believe participants made specific
changes to the way they manage conversa-
tions with referring clinicians and adopted
our scripting flowsheet for collaborative
language. While not a stated intervention,
we suspect the process of listening to one’s
own calls and those of peers improved
confidence in managing conversations
with referring clinicians. Participants often
reflected on the tone of their voice—that
they sounded distracted or unnecessarily
interrupted the referring clinician. This
self-awareness was likely a motivator for
change.

The study was limited by the absence
of a previously evaluated tool for assess-
ing clinicians’ communication. Despite a
broad literature review, we were unable to
identify such a tool and, therefore, created

our own using our institution’s culture



enhancement toolkit guidelines. In practice, the tool showed
inadequate interrater reliability between self- and partner-assess-
ments, which is likely due to both limitations of the tool and
user biases. Twelve PHM faculty members (38%) did not par-
ticipate in this voluntary project; therefore, our sample may not
be representative. Due to the nature of the project, participants
were not blind to the interventions or the goal of improving con-
versation evaluation scores, and this may have biased our results.
Additionally, the calls used for evaluation were self-selected by
participants and limited to 3 per cycle. This was done for feasi-
bility as physicians were personally responsible for keeping a log
of their calls and, due to the high volume of calls received on an
individual shift, logging all calls would have been prohibitively
burdensome. Participants were encouraged to log calls that were
challenging in some way and, anecdotally, it seems that many
did. However, we cannot rule this out as a source of bias.
Finally, we did not survey referring clinicians and do not know
if our interventions affected their experience or the quality of
the information exchanged during handoff. While participating
physicians perceived conversations to be more collegial and col-
laborative, further studies are needed to assess whether referring
clinicians felt similarly or if these interventions affected patient

outcomes.

CONCLUSIONS

Self- and peer- evaluation of recorded calls, use of a scripting flow-
sheet, and large-group discussions can be effective interventions for
building PHM physician confidence and skills in communicating

with referring clinicians during interfacility transfer calls.
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ABSTRACT

Background: Primary care physicians are overburdened with growing complexities and increas-
ing expectations for primary care visits. To meet expectations, primary care physicians must mul-
titask during visits and spend extra hours in the office for charting, billing, and documentation.
This impacts the physician’s quality of life and may affect the quality of patient care. Many of the
administrative tasks performed by physicians could, alternatively, be performed by nonphysician
staff, leading to the adoption of team-based collaborative models.

Methods: Mayo Clinic Health System piloted a team-based collaborative model in a small physi-
cian practice in Osseo, Wisconsin, where staff could be trained quickly and efficiently. The model
used medical assistants/licensed practical nurses (MA/LPN) to partner with primary care physi-
cians during a patient visit. The LPN/MA, under physician supervision, ordered and monitored
pending orders/labs, coordinated patient care, provided after-visit educational needs, and com-
municated other urgent messages to team members.

Results: After 6 months, a comparison of pre- and posttrial data showed improved staff and
patient satisfaction, decreased physician administrative work, and no cost-effectiveness improve-
ment. Screening of medical conditions in the elderly improved, but no change was noted with
chronic disease metrics.

Discussion/Conclusions: Data showed improved staff and patient satisfaction, decreased physi-
cian clerical burden, increased appointment slots, mixed clinical outcomes, and did not dem-
onstrate cost-effectiveness. The authors recommend that similar models be conducted in large
settings to see if these results are reproducible.

BACKGROUND
Physicians spend a considerable amount
of time providing care outside of office
visits for patients with chronic illnesses.!
For every hour physicians provide direct
clinical face time to patients, nearly 2
additional hours are spent in the electronic
medical record (EMR) on desk work
within the clinic day. Outside office hours,
physicians spend another 1 to 2 hours of
personal time each night completing/fin-
ishing computer and other clerical work.24
An EMR enhances the ability of phy-
sicians to complete information about
patients, monitor patient outcomes, and
participate in new payment models that
shift the focus from volume to value-based
quality care.>¢ But interacting with an
EMR system during office visits can be dis-
tracting and impair communication with
patients, which may affect patient care.
Primary care physicians spend more time
working in the EMR than face-to-face
time with patients in clinic visits.” They
are rated as having less effective communi-

cation when they spend more time looking
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at the computer and when there are more periods of silence in the
consultation. More research is needed to determine effective ways
primary care physicians can verbally engage patients while simul-
taneously managing data in the EMR and to demonstrate if such
“multi-tasking” is even possible.s-11

To overcome these challenges, innovative team-based col-
laborative models are emerging in various settings. Primary care

physicians are shifting from independent to shared responsibility

WMJ - DECEMBER 2022



by transferring some EMR tasks to other team members, such as
LPN/MAs.12-14 In team-based primary care models, MAs also have
reported a higher workload with greater job satisfaction under
team-based primary care.!5

In this pilot project, primary care physicians worked collabora-
tively with MA/LPNs during the visit, which helped the physicians
spend more time with the patient while the MA/LPN assisted with
EMR tasks and coordination of care, making work joyful for the
physician and MA/LPN while improving patient satisfaction.

METHODS

From July 2019 through March 2020, Mayo Clinic Health System
launched an innovative pilot project based on a team-based collab-
orative model in a rural primary care practice in Osseo, Wisconsin.
The project was initiated to explore the cost-effectiveness of a
model designed to decrease the burden on primary care physi-
cians while improving access, physician satisfaction, and clinical
outcomes. A total of 3 physicians and 5 LPN/MAs participated
in the project. Before the pilot, each physician had been assigned
1 LPN/MA, but during the pilot, each physician was assigned an
extra 0.5 LPN/MA to raise the ratio to 1.5 LPN/MA:1 physician.
Physicians and LPN/MAs were trained, educated, and given expec-
tations about the new workflow before the project implementa-
tion. Routine daily huddle and weekly meetings were designed for
effective communication among team members.

During the pilot, LPN/MAs reviewed health maintenance items
(immunizations, preventive cancer screenings, overdue chronic
disease follow up); verified and updated medications, pending
medications for renewal, and pending visit orders (labs, follow-up
appointment, consults, etc); entered screening test scores (asthma,
depression, anxiety, etc), and added relevant instructions to the
After Visit Summary document.

Additionally, LPN/MAs sent care coordination messages to
allied health staff, including pharmacists, therapists, social work-
ers, psychologists, and others who support the care of complex
patients while the physician remained focused on the patient.
The physician double-checked pended orders at end of the office
visit to confirm their accuracy and make any adjustments. The
time LPN/MAs spent with patients after the visit reinforced the
physician’s plan of care and confirmed any upcoming lab, radiol-
ogy, or referring physician appointments. This component of the
office visit allowed the physician to complete dictation, billing,
and post-visit planning for the patient immediately following the
office visit, while ensuring the patient’s after visit care needs had
been met by the LPN/MA team member. These LPN/MA tasks
are distinctively different from a scribe doing EMR documenta-

tion during the clinical visit.

RESULTS
This pilot project began on July 22, 2019, and was completed on
March 25, 2020. The 3 physicians completed 3,752 visits during
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this time. In mid-March 2020, significant changes in the clinic
were implemented due to the effect of the first wave of COVID-
19. The global pandemic halted the organization’s ability to
expand this project to other sites and led to its early termination.

Data comparisons from the pre-pilot and pilot phases revealed
that staff and patient satisfaction scores improved (Figure 1). The
“likelihood to recommend the provider” is the organization’s top
box patient experience measure, and the data showed an improve-
ment score during the pilot phase. It should be noted these data
have a 2- to 3-month lag due to the collection and collation pro-
cesses. (Figure 2).

During the pilot phase, time spent in the EMR by the 3 phy-
sicians outside scheduled office time (8 AM to 5 PM) was reduced
when compared to Mayo Clinic Health System (MCHS)-
Bloomer, which has a similar clinician base, panel size per clini-
cian, and rural population as MCHS-Osseo (same geographi-
cal region) (Figure 3). Additional metrics of time spent in order
entry per appointment were reduced during the pilot phase. This
metric also was benchmarked against the MCHS-Bloomer prac-
tice (Figure 4).

During the pilot, quality metrics showed mixed results. Colon
and breast cancer prevention metrics improved slightly, no changes
were noted in overall chronic disease scores, and a decrease was
observed in depression screening (See Appendix). For this pilot to
remain financially neutral and offset the cost of an additional 0.5
full time equivalent LPN/MA per physician, each physician would
need to add 2 office visits per day, but this target was not met dur-

ing the 6-month pilot.

DISCUSSION

Time spent on EMR and administrative tasks has been identi-
fied as a major contributor to primary care physician burnout.
Studies have demonstrated that these responsibilities can be del-
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Figure 2. Likelihood of Recommending Data
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egated to other staff members in a col-
laborative fashion that not only increase
job satisfaction among clinicians but also
improve the patient experience.

The pilot projects metrics showed
improved staff and patient satisfaction and
decreased physician clerical burden. The
study by Sheridan et al of the experience of
MAs in a team-based primary care model
similarly reported increased job satisfac-
tion but also an increased workload.!4 Qur
pilot project showed improved screening
for breast and colon cancer but no change
in chronic disease metrics, likely because
of the project’s premature closing, which
reduced the time available for clinical
improvements to occur.

During the project, physicians who
spent less time in the EMR during office
visits improved their face-to-face inter-
action with patients—results similar to
those shown by team-based models from
Intermountain Healthcare and Misra-
Hebert et al.1316 However, although
Intermountain Healthcare’s project dem-
onstrated a 20% increase in patient vis-
its,’> our pilot did not demonstrate an
increase in the number of patient visits
per day.

The cost of additional MA training
and lack of reimbursement for nonbillable
services by MAs is a major limiting factor
of these models.’3 Future studies should
attempt to demonstrate how the higher
personnel cost of the collaborative model
can be offset by reduced staff turnover and

higher revenues from increased visits.

CONCLUSIONS

Overall, our pilot project demonstrated
mixed results in terms of success. More
collective efforts are needed by medical
communities to innovate, test, and mea-
sure the team-based models of care like the
collaborative rooming model described.
Team-based care supports high-quality
care for patients and improves staff and
patient satisfaction. Further research is
required to better understand and develop
collaborative models to improve patient,

staff, and clinician satisfaction while



delivering high-quality, patient-centered care, and more research
is needed to improve the cost-effectiveness of these innovative
team-based models.
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ABSTRACT

Background: Family medicine clinical education poses logistic issues that we sought to address
with the Student Education Team model.

Methods: The model combined team-based, patient-centered care with student experiences in a
sustainable precepting model. Four learners successfully underwent precepting simultaneously.
Schedulers booked patients in the team schedule, and the patients knew they would see a stu-

dent and a faculty team member.

Results: The Student Education Team model increased the learner to preceptor ratio compared
to traditional precepting models. Use of the team increased the number of learners complet-
ing rotations. The team schedule nearly eliminated patients refusing student involvement and
enhanced throughput because patients saw the most readily available staff.

Discussion: The team offered clinicians and learners a model for incorporating learning into clini-

limiting the clinician-preceptors’ access to
patients; and in contending with limited
physical space, time constraints, limited
administrative support, and lack of com-
pensation for teaching.12 With an increas-
ing need for clinical rotations for medical,
nurse practitioner (NP), and physician
assistant (PA) students, the demand for
these educational opportunities is increas-
ing faster than the apprenticeship model
alone can sustain.? To address these chal-
lenges in a more efficient, sustainable, and

cost-effective manner, a Student Education

cians’ schedules.

BACKGROUND

Current clinical education models pose many logistic issues,
including preceptor-learner pairing, patient scheduling and
acceptance of learners, and preceptor recruitment and retention.
The current apprenticeship-preceptor model presents difficulties

in finding clinicians willing to assume the role of precepting; in
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Team (SET) model was created within a
community-based family medicine prac-
tice. In this report, we share key tenets of
the SET model and preliminary data dem-
onstrating that it is a sustainable approach to team-based family
medicine education, and we recommend that other community-

based practices consider this model.

METHODS
The SET model includes a team of physicians, NPs, and PAs
who teach up to 4 medical, NP, and PA student learners at a time
(Figure). Within the model, an innovative schedule template was
created. Patients are scheduled in waves of 2 patients per appoint-
ment slot to the SET team rather than to specific clinicians. The
model was implemented at a physician-led major group practice
by adapting multiple tools and resources#5 to address practical
challenges in educating medical learners in team-based, patient-
centered care.

To provide opportunities for students to learn and practice
team-based care, foundational principles of the SET include
hands-on clinical experience, interdisciplinary learning, and con-

sistent teaching methods. In this model, students receive profes-
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sional socialization in their chosen field
through preceptors matching the student’s
future role while collaborating with fam-
ily medicine clinicians in complementary
roles. The SET clinic is located within
a larger family medicine clinical depart-
ment. Students, preceptors, and support
staff are located together in the work area
to enhance teamwork and facilitate learn-
ing opportunities. Students on the team
provide front-line patient care, participate
in quality initiatives, and attend meetings.
All clinicians on the SET share teaching
responsibilities for students, enhancing the
ability to recruit preceptors.
Administrative support is leveraged to
manage schedules and create shared elec-
tronic health record (EHR) templates for
students and preceptors, such as the use

of wave scheduling.5 This scheduling tem-

Figure. The Student Education Team (SET) Model

Used with permission of Mayo Foundation for Medical Education and Research.
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plate allows students to see patients before
staffing with a preceptor, allows time for mentoring, and main-
tains clinical productivity for clinicians.

To ensure a patient-centered transition to the SET model,
the practice sent letters to all patients in the SET clinicians’
panels describing the practice change. On an ongoing basis, the
scheduling teams used scripts to set expectations and explained
that patients would see both a student and a supervising faculty
member.

Two available clinicians were designated as student preceptors
for the day, and other clinicians from the team maintained their
own clinic schedules. The SET preceptors split their time equally
between student supervision and their own practices. Students
spent equivalent time with each preceptor, regardless of the stu-

dents’ training disciplines.

RESULTS

Team Structure

The SET model began with 4 clinicians (1 family physician, 1
NP, and 2 PAs; a combined 2.9 full-time equivalents [FTE]); 4
rooming staff (3.2 FTEs); and 1 registered nurse in a triage role.
Departmental leaders selected team members who had experience
in both clinical practice and precepting or new employees who
were interested in teaching. The 4 clinicians were chosen because
they were the only clinicians in the department who were precept-
ing at least 1 NP, PA, or medical student per year.

Teaching Capacity
Medical and PA learners working in the SET spent 4 to 6 consecu-
tive weeks in a rotation. NP students typically spent the equivalent

of 2 to 3 days per week each semester in direct clinical education

Table. Student Capacity in the Student Education Team (SET) Model

Students’ Academic No. of Days Avg No. SET Annual
Discipline Per Week of Weeks Capacity
Medical 5) 4-6 8-12
Nurse Pracitioner 2-3 16 14
Physician Assistant 5) 4-6 8-12

in the SET while they continued their didactic curriculum and
worked as registered nurses. Each day, the SET could accommo-
date up to 4 learners, and it hosted 33 learners per year since its
inception in 2018 (Table). Before the SET was implemented, the
4 clinicians precepted 4 to 6 students per year (1-2 learners per

clinician per year).

SET Workflow

Students on the SET followed a shared daily schedule for patient
care, including huddles to review the patient schedule and goals
for the day, didactic and interactive teaching time, and time for
supervised nonvisit care (reviewing and communicating diagnostic
test results, managing medication refill requests, and replying to
patient questions). During each visit, the student saw the patient
in the examination room, reviewed relevant findings and the care
plan with an available preceptor, and closed the visit in the exami-
nation room with the patient and preceptor.

Although all clinicians on the team mentored all students,
each student was assigned a primary preceptor whose training
discipline matched the student’s. The primary preceptor guided
the learner’s overall clinical experience and met regularly with the

student to discuss goals, address challenges, and provide men-
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toring. Primary preceptors completed student evaluations that
reflected feedback from the entire team. Feedback was obtained
through informal discussions between preceptors on the team.

Learners placed in the SET were placed on the basis of cur-
rent affiliation agreements with the NP, PA, and medical pro-
grams. Because learners were from multiple educational pro-
grams and were in different stages in their didactic and clinical
education, preceptors huddled with the learners to review the
patient schedule and make recommendations for whom the stu-
dents should see according to their experience. Preceptors also
used direct observation of the students to provide them with
additional feedback.

The SET clinical space included 8 examination rooms, 1
nurse-team station with dedicated workstations for students, and
2 private offices for the use of any team member. Administrative
staff scheduled student rotations with the SET, managed precep-
tor schedules, and managed EHR templates. Preceptors provided
direct supervision and were responsible for each clinic visit, in
accordance with Medicare, US Drug Enforcement Administration,

and state licensure regulations.

General Outcomes

Metrics for success and sustainability of the SET model in a com-
munity-based practice included improved access to care, patient
satisfaction with student involvement in patient care, and mainte-
nance of adequate clinical productivity metrics. Obtaining metrics
for the team has been a challenge owing to the small sample size
and variability related to external factors, including temporary sus-
pension of precepting due to the COVID-19 pandemic. The SET
was an asset to the department because the shared student sched-
ule template increased same-day access to care, while maintaining
levels of clinical productivity for the preceptors. Five appointment
slots daily are designated “same-day appointments” to enhance
access.

Because patients are aware of student involvement at the time
of scheduling their appointment, there has been essentially no
refusal of participation at the time of the appointment, which is a
barrier to traditional apprenticeship models. In 2021, patient fill
rates for the SET schedule averaged 95%, the new/unique patient
rate for the schedule was 10%, and the no-show rate was less than
10% for the SET.

The SET also has increased the number of learners at the fam-
ily medicine site from 3 to 5 per year to more than 30 learners per
year. The number of physician preceptors at the site also increased
from 1 in 2018 to 5 in 2022. With the exception of involvement
in positions that further the individual’s career, no team members
(clinicians or support staff) have stopped precepting or working
the

success of the SET resulted in variations of the model being imple-

with the team since the model was adopted. Additionally,

mented in the obstetrics and gynecology and pediatrics depart-

ments.
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DISCUSSION

The SET model was created to address barriers to educating and
mentoring medical learners. The model accomplished this goal
through development of an innovative scheduling template and
the use of hands-on team-based learning while it involved various
mentors with different credentials. Although the SET has shown
initial positive effects in patient access and continued clinician
productivity, future research is needed to assess patient satisfac-
tion, student outcomes, and preceptor outcomes.

An advantage of the SET model for patient care is that the
team-based approach to scheduling management allows patients
to shift between schedules to improve patient flow and student
access to learning experiences while maintaining continuity with
the team. The SET clinicians who are not scheduled to precept
may assist when needed and bring interesting learning opportuni-
ties to the team from their own clinic schedule.

Additional research is underway to assess how the SET affects
common barriers to precepting and to identify factors that con-
tribute to the ongoing success of the team. We recommend that

other community-based practices consider this model.
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BRIEF REPORT

Helping Residents Excel in Team-Based Care:
An Interactive Case-Based Interprofessional

Education Curriculum

Cecilia Scholcoff, MD, MPH; Katherine Sherman, MS; Jessica Kuester, MD; Amy Farkas, MD, MSc

ABSTRACT

Background: Communication and collaboration with an interprofessional team is vital for patient
care, yet teaching these skills to resident physicians faces multiple challenges.

Methods: We developed an interactive, case-based curriculum on interprofessional communica-
tion and collaboration and implemented it at a large Veterans Affairs hospital. A pre/post survey
study design was used to evaluate the curriculum, with 31 residents completing both surveys

(100% response rate).

Results: After the curriculum, there was improvement in the residents’ knowledge, comfort, and
satisfaction in communicating and collaborating with the interprofessional team. Satisfaction

scores with clinic also improved in all measures.

DIscussion/Conclusions: Overall, a curriculum aimed at teaching interprofessional communication
and collaboration improved residents’ comfort and satisfaction in this realm and may help them

achieve competence in these challenging-to-teach skills.

BACKGROUND

Interprofessional collaboration improves patient outcomes and has
led to a shift in primary care to the patient-centered medical home
(PCMH), which is based on an interdisciplinary model of care.!
The National Academy of Medicine identifies working within an
interdisciplinary team as a core competency for providing high-
quality care, and the Accreditation Council for Graduate Medical
Education includes communication and collaboration with the
interprofessional team within its internal medicine systems-based
practice milestones.23 Teaching interprofessional collaboration skills
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to resident physicians in the outpatient set-
ting presents multiple challenges due to
time limitations of residents and faculty,
space limitations, buy-in from stakeholders,
and educational expertise in this area.4

The Department of Veterans Affairs
(VA) implemented its version of the
PCMH—called DPatient Aligned Care
Team (PACT)—in 2010, and studies have
found improvement in patient care mea-
sures in VA primary care.> We developed
and implemented a curriculum to teach
interprofessional communication and col-
laboration to internal medicine residents
with primary care clinic at a large, aca-
demic, urban VA hospital.

METHODS

Intervention and Setting

A curriculum, based on work by Nikiforova et al,6 was developed
with input from the interprofessional care team at the VA hospital.
The objectives, cases, questions, and answers were developed then
distributed to the interprofessional team for feedback. Feedback
was subsequently incorporated into the final version of the curric-
ulum (Appendix). Internal medicine residents (post-graduate years
[PGY] 1-3) with continuity clinic at the VA hospital received the
curriculum during the 2019-2020 academic year. The curriculum
had 7 sessions that were delivered monthly during a required pre-
clinic conference session, each lasting 30 minutes. After an intro-
duction session that highlighted the goals, structure, and evidence
of PACT, each session focused on a specific interprofessional dis-
cipline: licensed practical nurses (LPN), registered nurses (RN),
pharmacists, primary care mental health integration (PC-MHI)
psychologists and pharmacists, social workers, and registered dieti-

cians. The interprofessional team member, a faculty facilitator, and
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Table 1. Mean Rank Comfort and Satisfaction Scores With Patient Aligned Care
Team (PACT) Members
Team Member Pre-data Post-data P value
Mean Rank Mean Rank
Medical Support Assistant
Comfort 25.45 3755 0.0050
Satisfaction 26.33 34.40 0.0480
Licensed Practical Nurse
Comfort 26.95 36.05 0.0270
Satisfaction 27.02 35.94 0.0257
Registered Nurse
Comfort 27.68 35.32 0.0646
Satisfaction 28.45 34.55 0.1125
Social Workera
Comfort 26.70 34.30 0.0766
Satisfaction 23.22 3119 0.0432
Pharmacist
Comfort 25.47 36.35 0.012
Satisfaction 24.41 33.93 0.0218
Registered Dietician
Comfort 26.25 34.75 0.0498
Satisfaction 2115 29.52 0.0311
PC-MHI Therapist?@
Comfort 25.45 36.37 0.0122
Satisfaction 21.48 31.23 0.0140
PC-MHI Pharmacist?@
Comfort 22.98 36.34 0.0020
Satisfaction 18.08 28.71 0.0065
Abbreviation: PC-MHI, Primary Care-Mental Health Integration.
Note: Measurements were in Likert scale from 1—very uncomfortable/unsatis-
fied to 5—very comfortable/satisfied.
aCurriculum session affected by COVID-19 pandemic and delivered via email.

the residents were present for these sessions. The sessions involved
case-based discussion of how the interprofessional team member
is vital for patient care and how to communicate with the team
member. Our curriculum was affected by clinic cancelations due
to the COVID-19 pandemic; therefore, we emailed to residents
the faculty guide and suggested answers for the sessions on social
workers and the PC-MHI team. We did not verify that residents

reviewed the material emailed for those sessions.

Outcomes

Residents completed preintervention and postintervention sur-
veys. Our surveys assessed resident knowledge of the PACT mem-
bers (using yes/no format), as well as comfort and satisfaction lev-
els as it pertains to engaging these members (using Likert scale
from 1-very uncomfortable/unsatisfied to 5—very comfortable/
satisfied) and measures of resident satisfaction with continuity
clinic. We also collected demographic data including resident age,
PGY level, and assigned clinic day. Surveys were paper-based and
coded to allow for paired data.

Analysis
Paired pre/post survey data were analyzed to evaluate the impact

of our curriculum using binomial proportions and Wilcoxon
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signed rank test for median comparison with Bonferroni correction
using SAS 9.4 14.3. Binomial proportions were used to determine
whether the rate of residents who knew how to contact particu-
lar PACT team members improved over baseline. The Milwaukee

Veterans Affairs Institutional Review Board approved the study.

RESULTS

We had a 100% response rate, with all 31 residents completing
both the presurvey and postsurvey. We surveyed 9 PGYls, 11
PGY2s, and 11 PGY3s.

After the curriculum, there was a positive change in the resi-
dents’ knowledge of how to contact all PACT members. The pre-
intervention data found that most residents knew how to contact
LPNs and RNs, 80% and 87%, respectively. This improved to
90% and 97% in the postintervention survey but was not statis-
tically significant. Prior to the curriculum, fewer residents knew
how to contact the social worker (65%), pharmacist (55%), reg-
istered dietician (29%), PC-MHI therapist (42%) and PC-MHI
pharmacist (13%). These categories had the highest percent
change between the preintervention to postintervention sur-
vey and improved to 81% (social worker), 87% (pharmacist),
58% (registered dietician), 74% (PC-MHI therapist), and 63%
(PC-MHI pharmacist), which is an increase of 16%, 32%, 29%,
32%, and 50%, respectively. These improvements were statisti-
cally significant, with a P value <0.05. To account for variability
from our small sample size, we also calculated a more conservative
measure using the upper 95% confidence interval of the baseline
proportion, which found the gains for the pharmacist, PC-MHI
therapist, and PC-MHI pharmacist were statistically significant (P
value 0.0333, 0.0458, and <0.0001, respectively).

Resident comfort and satisfaction as it pertains to collaborating
with the PACT members improved after implementation of the
curriculum (Table 1). Several improvements in resident comfort
and satisfaction were statistically significant (2<0.0062). We also
measured satisfaction with several aspects of resident continuity
clinic (Table 2), which improved with curriculum implementa-

tion.

DISCUSSION

We found that implementation of an interactive, case-based cur-
riculum focused on interprofessional collaboration and communi-
cation improved residents’ knowledge, satisfaction, and comfort as
it pertains to interacting with the interprofessional team. Our data
showed that the biggest gains in terms of preintervention to pos-
tintervention change were in the interactions with interprofessional
members who were less commonly contacted in routine clinical
practice. For example, only a small proportion of residents—13%—
knew how to contact the pharmacist on the PC-MHI team prior
to our curriculum. This improved to 63% after the curriculum. In
contrast, many of the residents already knew how to contact the

RN-—a more commonly contacted PACT member—and felt com-

WMJ - DECEMBER 2022



fortable and satisfied in doing so prior to the intervention. This
highlights the need for interprofessional education to ensure that
trainees are aware of and comfortable utilizing all the resources
available to patients rather than just those most utilized.

Other interventions have been studied to fill this gap in resi-
dent education, from simulation sessions to systematic changes to
how resident clinic is conducted.”1© Many of these interventions
are effective in addressing this gap; however, several of these require
specialized training or structural changes that may not be feasible
for most programs. We studied the use of a case-based curriculum
that could be easily incorporated into already structured didactic
sessions in resident continuity clinic as a more accessible solution to
teaching interprofessional collaboration and communication dur-
ing training. Furthermore, we found significant gains in residents’
knowledge, comfort, and satisfaction interacting with the inter-
professional team members for which the curriculum was emailed
rather than delivered in-person due to the COVID-19 pandemic.
Hence, these kinds of tools might help bridge the gap in situations
where in-person team meetings or education are not feasible.

Our study has limitations. First, it was a single-center study
that included a small number of trainees; hence, generalizability
could be limited. However, our work builds on previous cur-
ricular interventions, suggesting that it may be broadly appli-
cable to improve education in interprofessional collaboration®
Next, it is possible that improvements in outcomes were related
to usual progression of clinical training; but gains in interprofes-
sional knowledge, comfort, and satisfaction were seen in senior
residents, PGY2s, and PGY3s who had been in the same clinic
since their PGY1 year. Additionally, given that some sessions were
emailed without requiring confirmation of review of the material,
it is unclear what part of the curriculum led to the gains observed
in residents’ knowledge, comfort, and satisfaction. Lastly, we had
planned to assess if improvement in residents’ knowledge, satis-
faction, and comfort led to improved patient care; however, we
were unable to do so because of changes in care delivery during
the COVID-19 pandemic. We did not evaluate if our curriculum
led to mastery in systems-based practice milestones and think that

further study into these outcomes is warranted.

CONCLUSIONS

We believe that incorporating interprofessional education into the
curriculum helps address some of the challenges inherent in teach-
ing interprofessional communication and collaboration during
residency. It ensures that residents are exposed to the interprofes-
sional team, regardless of scheduling, time and space limitations,

and faculty expertise in this topic.
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Table 2. Mean Personal Satisfaction with Continuity Clinic

Variable Pre-data Post-data P value
Mean Rank  Mean Rank

How well primary care provider 28.42 34.58 01112

and registered nurse work together

How well primary care provider 27.02 35.98 0.026

and other health professionals work

together

How well primary care provider 24.37 38.63 0.0007

and administrative staff work together

Nursing support for patients between ~ 28.00 35.00 0.0722

visits

Appreciation 27.40 35.60 0.0496

Job stress 26.23 36.77 0.0121

Continuity with patients 2916 33.84 0.2444

Responsibility/ownership for patients 2798 35.02 0.0856

Note: Measurements were in Likert scale from 1—very unsatisfied to 5—very

satisfied.
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ABSTRACT

Background: Simulation-based medical education, an educational model in which students
engage in simulated patient scenarios, improves performance. However, assessment tools
including the Oxford Non-Technical Skills (NOTECHS) scale require expert assessors. We modified

this tool for novice use.

Methods: Medical students participated in 5 nontechnical simulations. The NOTECHS scale was
modified to allow for novice evaluation. Three novices and 2 experts assessed performance, with

intraclass correlation used to assess validity.

Results: Twenty-two learners participated in the simulations. Novice reviewers had moderate to
excellent correlation among evaluations (0.66 < intraclass correlation coefficients [ICC] < 0.95).
Novice and expert reviewers had moderate to good correlation among evaluations (0.51 < ICC <

0.88).

Discussion: The modified NOTECHS scales can be utilized by novices to evaluate simulation per-
formance. Novice assessment correlates with expert review. These tools may encourage the use

of simulation-based medical education.

BACKGROUND

The use of simulation in medical education has increased sig-
nificantly over the past decade.! Simulation-based medical edu-
cation (SBME) improves students’ clinical skills and patient out-

comes compared to traditional education methods.>5 Student
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skill improvement is attributable, in part,
to performance assessment and feedback
from low-stakes, high-fidelity simulations.
One commonly used validated assess-
ment tool of SBME is the Oxford Non-
Technical Skills NOTECHYS) scale, which
was designed to assess nontechnical skills,
such as cognitive reasoning and commu-
nication, of an individual within a group
setting (eg, assessment of a surgeon in the
operating room).6

Despite its utility in assessing individual
nontechnical skills, the NOTECHS scale is
limited by the need for assessors with prior
experience in the specific nontechnical
skill areas being tested.¢ Thus, NOTECHS
scale assessments typically require faculty
participation. This presents challenges
for implementation, as it requires coor-
dination with busy academic and clinical schedules and, thus,
potentially limits use of SBME. For this reason, using nonclinical
personnel as assessors (ie, crowdsourcing clinical novices) could
improve the efficiency and frequency of SBME. Crowdsourcing
novices for assessment of student technical performance in simu-
lation can be time-efficient and achieve high interrater reliability
between novices and clinicians.”-10

In order to address this limitation of existing simulation assess-
ment tools, our team of surgeons and clinical novices modified
the NOTECHS scale as part of an exploratory study to assess the
ability to eliminate the need for experienced assessors and allow

for successful performance evaluation by novices.

METHODS

This project was determined to be exempt from review by the
institutional review board. Fourth-year medical students at the
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Figure 1. a-NOTECHS Assessment Tool

Faculty Name:
Student Code:

UW Madison Surgery IPC Intern Prep Course SIMCenter Evaluation Tool — 2017

Please circle the case being performed: Oliguria

A Fib Chest Pain  Change in Mental Status

Topic

5 = High Performing

4 = Above Average

3 = Satisfactory

2 = Below Average

1 = Poor Performing

Overall Approach
Interaction with patient and
nursing staff to successfully

evaluate the patient and obtain
pertinent clinical information in
a timely and organized fashion

Organized approach results
in efficient obtainment of
clinical data, medical
decision making, clinical
treatment and notification
of senior resident

Generally organized,

however misses an

important aspect of
care

Becomes sidetracked
in evaluation of the
patient, resulting in

loss of care efficiency.

Provides appropriate
medical care but
disorganized approach
hinders the timing or
delivery of that care

Scattered or
disorganized approach
interferes with timely
care and management

of the patient

5 = High Performing

4 = Above Average

3 = Satisfactory

2 = Below Average

1 = Poor Performing

Data Collection
Orders diagnostic tests

appropriate to and focused on

the clinical setting

Obtained all critical data
points

Obtained most of
the critical data

Obtained some
critical data

Required prompting to
obtain critical data

Failure to obtain
critical data

5 = High Performing

4 = Above Average

3 = Satisfactory

2 = Below Average

1 = Poor Performing

Differential Diagnosis

Creates a differential diagnosis

appropriate to the clinical
setting

Comprehensive
Included Critical Diagnosis

Appropriately Broad

3-4 Diagnoses

One or Two Diagnoses

No Differential
Diagnosis

5 = High Performing

4 = Above Average

3 = Satisfactory

2 = Below Average

1 = Poor Performing

Medical Decision Making

Appropriate to the clinical
setting

Initiated all appropriate
therapies
Appropriate disposition of
patient

Initiated some
appropriate
therapies

Delayed decision
making resulted in
delay of care

Some ideas but no clear
decisions made

Delay in treatment of
urgent condition
Stumped

5 = High Performing

4 = Above Average

3 = Satisfactory

2 = Below Average

1 = Poor Performing

Communication and
Interaction w/ RN

Requested appropriate work
up at initial call
Professional behavior. Good
Communication.

Provided some
Communication

Incomplete
communication
Didn’t request
additional
testing/info

Delayed or repetitive
communication

Excessively delayed
communication
Required prompting
Disregarded RN or
Rude

5 = High Performing

4 = Above Average

3 = Satisfactory

2 = Below Average

1 = Poor Performing

Communication with
Senior Resident

Called Senior in timely,
appropriate fashion Concise
report, with all needed
information

Called within
appropriate time
period. Missing
minimal information

Call delayed or
missing some info

Required prompting to
call senior

Excessively delayed
Communication
Required excessive

prompting

Comments:-

University of Wisconsin (UW) who matched into surgical resi-
dency programs completed an Internship Preparation Course
(IPC). Additional components of the course are reported else-
where.1112 The curriculum incorporated SBME by conducting
SimMan 3G simulations at the UW Health Clinical Simulation
Program. Simulation scenario scripts were written by course
directors about 5 common on-call clinical presentations: chest
pain, atrial fibrillation, oliguria, altered mental status, and
trauma. Each scenario was designed to test clinical decision-
making rather than technical skills. To simulate the clinical envi-
ronment, registered nurses and senior resident confederates were
simulated by faculty and resident surgeons.!3 The scenarios were
designed to last approximately 7 to 8 minutes. The simulations
were audio/video recorded for review. The Oxford NOTECHS
scale was adapted to allow for assessment of a single student’s
performance (a-NOTECHS; Figure 1). This initial adaptation
was separate from modifying the tool for novice use. Faculty

and resident surgeons assessed learner performance using the
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a-NOTECHS form to provide feedback to students. These
assessments were not included in our analysis.

We modified the a-NOTECHS to allow for assessments
to be completed without the need for prior training or a clini-
cal background with the input of a first-year medical student
and 2 faculty surgeons. The overarching a-NOTECHS domains
remained unchanged and included overall approach, data collec-
tion, differential diagnoses, medical decision-making, communi-
cation and interaction with the nurse, and communication with
the senior resident. All simulation assessment tools and scenario
scripts are included as appendices. Our modified-NOTECHS
(m-NOTECHSY) for the chest pain scenario is included as an
example (Figure 2). The process of creating scenario-specific
m-NOTECHS scales is described by domain.

Data Collection, Differential Diagnoses, Medical Decision-
Making
In the original a-NOTECHS, the 3 domains of data collection,

differential diagnoses, and medical decision-making require evalu-
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Data Collection

Orders diagnostic tests
appropriate to and
focused on the clinical
setting

Figure 2. m-NOTECHS Assessment Tool, Chest Pain

Differential Diagnosis
Creates a differential
diagnosis appropriate
to the clinical setting

Medical Decision-
Making

Appropriate to the clini-
cal setting

Communication and
Interaction With
Registered Nurse (RN)

Communications With
Senior Resident (SR)

Overall Approach

Interaction with pt
and nursing staff to
successfully evaluate
the pt and obtain per-
tinent clinical info in a
timely and organized
fashion

Critical Data Points:
0O Vitals (23)
__Heart rate
__ Blood pressure
__Respiratory rate
___Temperature
__ 02 saturation
O Current medications
O Confirm pt is on te-
lemetry
0O Confirm pt has an IV

Labs:
O Troponin*

O BMP/electrolytes (=2)

__ Potassium, K
___Magnesium, Mg
___Phosphorus, P
O CBC
O ABG

Imaging:
O ECG*
O Chest x-ray

Critical Diagnoses:
O Angina

0O Demand ischemia
O NSTEMI

O STEMI

O Anxiety

OPE

O Pleuritic pain/PNA

O Apply Oxygen

Administer medication:
O Nitroglycerin

O Aspirin

O Reglan

O 2nd nitroglycerin

O Beta-blocker

O Morphine

O Administer IV fluids
O Transfer to ICU or call
code

O Contact occurs w/in
first 2 mins and 30 sec
of sim*

O Request nurse’s sign
out/notes on pt

O Request pt PMH

O Obtain current/ home
medications

O Order/discuss workup
of pt**

0O Communicates con-
cerns/differential diag-
nosis

0O Communicates medi-
cation order(s)

O Professional commu-
nication (Please and
thank you)

O Contact occurs w/ each
evaluation interaction®

O Pt name

OAge

O Gender

O Hospital/post-op day

O Reason in the hospital
or operation

O Reason for call

0O Vitals (=2)
__Heart rate
___Blood pressure
__Respiratory rate
___Temperature
__02 saturation

0O Lab and/or imaging
results (>2)
__ Electrolytes
___Troponin
__ECG
__Chest x-ray

O Treatment thus far
+any results (or
thoughts/questions)

Scattered or disorga-
nized approach that
interferes w/ timely
care and management
of pt=1

Provides appropri-

ate medical care but
disorganized ap-
proach hinders timing/
delivery of that care;
required SR guidance
in data and treatment
=2

Becomes sidetracked
in evaluation of pt,
loss of efficiency; re-
quired SR guidance in
data or treatment = 3

Organized but missed
important aspect of
care; 1 box; required
minimal guidance = 4

Efficiently completed
scenario; all boxes =5

No tests ordered =1
1-3 checkbox; missed
*=2

4-5 checkboxes, incl.
*=3

6-7 checkboxes = 4
8-10 checkboxes = 5

No diagnoses stated
=1

1-2 stated dx =2

3-4 stated dx =3

5+ stated dx, stum-
bled, scattered =4

5+ stated dx, concise =
5

Stumped =1
Verbalized idea(s) but
nothing done =2

1-3 checkbox = 3

4-6 checkboxes = 4
7-9 checkboxes =5

Did not contact or had
to be told by facilitator
to contact RN; was rude,
ignored or disregarded
RN =1

Delayed, missed *; re-
petitive = 2

3-4 checkboxes, incl. *
but missed ** =3

5-6 checkboxes, incl. *
& =4

7-8 checkboxes = 5

Did not contact; was rude
or disregarded SR =1
Delayed, missed *; had
to be told by facilitator to
contact SR =2

1-4 checkboxes, incl. * =3
5-7 checkboxes, incl.
*=4

8-10 checkboxes, incl. * =
5

Abbreviations: pt, patient; 02, oxygen; BMP, basic metabolic panel; CBC, complete blood cell count; ABG, arterial blood gas; ECG, electrocardiogram; NSTEMI,

non-ST-segment elevation myocardial infarction; STEMI, ST-segment elevation myocardial infarction; PE, pulmonary embolism; PNA, pneumonia; dx, diagnoses; IV,
intravenous; ICU, intensive care unit; PMH, past medical history; post-op, postoperative.

ators to globally judge whether a criterion is met without provid-
ing specific benchmarks (eg. “obtained all critical data points”).
This language is not suitable for novice reviewers as they do not
have the clinical experience to make these expert-level judgements
(Figure 1). The process of quantifying these 3 domains was simi-
lar. Scenario-specific tests, diagnoses, and treatments were inter-
preted from the learning objectives of scenario scripts and made

into checkboxes. The course directors added other appropriate
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possibilities and labeled specific data and treatments that must be
completed in order to achieve a “satisfactory” m-NOTECHS score
(Figure 2). In order to quantitate the “some” and “most” terms
used in the a-NOTECHS scoring throughout these 3 domains,
each score was quantified by requiring a set number of check-
boxes. Within medical decision-making, a delay in treatment was
defined as the elapse of 75% of the allotted simulation time before

a treatment was initiated.
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Communication and Interaction With the
Registered Nurse

“Timely” (Figure 1) was defined as com-

munication occurring prior to elapse of
25% of the allotted simulation time; com-
munication occurring after that was con-
sidered delayed. Obtaining other relevant
patient information from the nurse, such
as past medical history, the nurse’s notes,
and current medications, were added as
checkboxes. Checkboxes also were added
for professionalism, communicating medi-
cations or other orders, and discussing con-
cerns with the nurse to further quantify the

communication (Figure 2).

Communication With the Senior Resident
In each scenario, a specific action or
change in patient status was marked as
an essential time for communication with
the senior resident (Figure 1). Thus, con-
tact at or before each point defined timely
communication with the resident, and
communication after that point was con-
sidered delayed. Since the scenarios were
urgent situations, communication occur-
ring after 75% of the allotted simulation
time was defined as excessively delayed,
which allowed for consistency in scoring
across simulations. The information that
needed to be communicated included
orientation of the senior resident to the
patient, reason for hospitalization, why
the student called, any tests or treatments
that had been done, and the results.
Checkboxes were formed to address

each of those points and quantitate communication for scoring

(Figure 2).

Overall Approach

After reviewing several of the recorded simulations, it was observed
that facilitators occasionally guided or helped students with data
collection and treatments. To account for this variability in the
scoring, the amount of help provided was added to the scoring
descriptions in overall approach. Help provided in both data and
treatment was added to the score of 2, help in either domain was

added to the score of 3, and minimal help was added to the score

of 4 (Figure 2).

Analysis

Table 1. Descriptive Statistics for Scores Provided by Novice and Expert Reviewers for Each Simulation by
Domain
Novice (n=3) Expert (n=2)
Median Lower  Upper Median Lower  Upper
Quartile Quartile Quartile Quartile
Domain —Data Collection
Simulation 1: Atrial Fibrillation 4 3 4 4 4 4
Simulation 1: Altered Mental Status 4 3 4 4 4 5
Simulation 2: Chest Pain 35 2 4 3 3 4
Simulation 2: Oliguria 2 2 2 3 2 3
Simulation 3: Trauma 2 2 3 3 2 3
Domain - Differential Diagnoses
Simulation 1: Atrial Fibrillation 2 2 3 2 2 3
Simulation 1: Altered Mental Status 2 1 2 1.5 1 2
Simulation 2: Chest Pain 2 2 2 2 2 2
Simulation 2: Oliguria 2 2 2 2 2 25
Simulation 3; Trauma 2 2 3 2 2 2
Domain —Medical Decision-Making
Simulation 1: Atrial Fibrillation 3 3 4 3 3 4
Simulation 1: Altered Mental Status 2 1 3 2 2 3
Simulation 2: Chest Pain 4 4 4 4 4 4
Simulation 2: Oliguria 3 3 4 3 2 4
Simulation 3: Trauma 3 2 4 3 2 4
Domain — Communication with the Registered Nurse
Simulation 1: Atrial Fibrillation 3 2 4 35 1 5
Simulation 1: Altered Mental Status 3 2 5 35 2 4
Simulation 2: Chest Pain 3 3 4 4 3 4
Simulation 2: Oliguria 3 2 8 4 1 4
Simulation 3: Trauma 1.5 1 3 2 1 4
Domain — Communication With the Senior Resident
Simulation 1: Atrial Fibrillation 3 1 4 3 1 4
Simulation 1: Altered Mental Status 1 1 1 1 1 2
Simulation 2: Chest Pain 4 2.5 4 4 4 5
Simulation 2: Oliguria 3 2 4 4 1.5 4
Simulation 3: Trauma 4 4 5 4 4 5
Domain - Overall Approach
Simulation 1: Atrial Fibrillation 3 3 4 2 2 3
Simulation 1: Altered Mental Status 3 2 3 2 1 2
Simulation 2: Chest Pain 3 3 4 3 8 4
Simulation 2: Oliguria 3 3 3 3 3 4
Simulation 3: Trauma 3 3 3 3 3 4

authors who had just completed their first year of medical school
and had limited clinical exposure (SU, JL) and a surgical education
researcher (AR). While 1 student (SU) helped to create the modi-
fied checklists, all 3 were content novices. One surgery resident
who completed 2 clinical years of training (LK) and 1 fifth-year
surgery resident (AS) served as expert reviewers in the context of
these common on-call scenarios. Neither were involved in check-
list creation. The novices and experts used the scenario-specific
assessments (m-NOTECHS) for each simulation. Descriptive sta-
tistics were calculated. One novice and 1 expert were randomly
selected to assess inter-item reliability to assess internal consistency
of scores. Intraclass correlations were conducted to evaluate reli-

ability among novices and experts. The novice and expert review-

Audio-visual simulation recordings were evaluated by novice and

expert reviewers. The novice reviewers were 2 medical student

VOLUME 12

ers scores were used for research purposes only and not provided

to students.
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Table 2. Mean Inter-ltem Correlation for 1 Randomly Selected Novice (Top Number) and 1 Randomly Selected Expert (Bottom Number)

Data Differential Medical Communication Communication Overall
Collection Diagnosis Decision-Making with RN wtih SR Approach
Similation 1: Data collection 1.0 0.37 -014 -013 -0.38 -0.01
Atrial Fibrillation 1.0 0.57 -015 -0.40 -0.24 0.42
Differential diagnosis 0.37 1.0 -019 -0.46 -019 010
0.57 1.0 0.05 0.05 -0.63 0.47
Medical decision-making -0.14 -0.19 1.0 0.59 0.30 0.41
-015 0.05 1.0 0.74 -013 0.06
Comm with RN -013 -0.46 0.59 1.0 0.06 0.62
-0.40 0.05 0.74 1.0 -0.05 0.27
Comm with senior resident -0.38 -0.19 0.30 0.06 1.0 -0.27
-0.24 -0.63 -013 -0.05 1.0 -0.26
Overall approach -0.01 010 0.41 0.62 -0.27 1.0
0.42 0.47 0.06 0.27 -0.26 1.0
Simulation 1: Data collection 1.0 -013 0.28 0.35 -0.29 -010
Altered Mental Status 1.0 -013 0.59 0.38 018 0.41
Differential diagnosis -013 1.0 0.40 -0.55 -0.04 0.03
-013 1.0 -0.19 -018 0.66 013
Medical decision-making 0.28 0.40 1.0 0.05 0.32 015
0.59 -0.19 1.0 0.70 018 0.69
Comm with RN 0.35 -0.55 0.05 1.0 -0.04 -0.21
0.38 -018 0.70 1.0 -0.12 0.77
Comm with senior resident -0.29 -0.04 0.32 -0.04 1.0 -0.20
018 0.66 018 -012 1.0 0.07
Overall approach -0.10 0.03 015 -0.21 -0.20 1.0
0.41 013 0.69 0.77 0.07 1.0
Simulation 2: Data collection 1.0 0.24 -0.35 -0.20 013 013
Chest Pain 1.0 -0.27 -0.53 -014 0.01
Differential diagnosis 0.24 1.0 -0.20 0.20 0.23 0.60
-0.27 1.0 0.29 0.06 0.22
Medical decision-making -0.35 -0.20 1.0 0.00 -015 0.42
1.0
Comm with RN -0.20 0.20 0.00 1.0 0.34 0.24
-0.53 0.29 1.0 -0.15 013
Comm with senior resident 013 0.23 -0.15 0.34 1.0 0.56
-0.14 0.06 -0.15 1.0 0.67
Overall approach 013 0.60 0.42 0.24 0.56 1.0
0.01 0.22 013 0.67 1.0
Simulation 2: Data collection 1.0 0.53 -0.27 -0.04 0.08 010
Oliguria 1.0 0.54 018 0.22 0.23 0.00
Differential diagnosis 0.53 1.0 -0.28 0.22 0.00 0.21
0.54 1.0 0.10 0.41 -018 0.00
Medical decision-making -0.27 -0.28 1.0 0.46 -0.27 -0.24
018 0.10 1.0 0.25 0.44 0.53
Comm with RN -0.04 0.22 0.46 1.0 0.23 017
0.22 0.41 0.25 1.0 0.29 0.53
Com with Senior Resident 0.08 0.00 -0.27 0.23 1.0 0.72
0.23 -018 0.44 0.29 1.0 0.70
Overall Approach 010 0.21 -0.24 017 0.72 1.0
0.00 0.00 0.53 0.53 0.70 1.0
Simulation 3: Data collection 1.0 0.19 0.29 012 0.49 0.74
Trauma 1.0 0.08 -0.24 0.28 0.38 0.50
Differential diagnosis 019 1.0 0.47 -0.01 0.43 0.28
0.08 1.0 0.45 -0.27 -0.04 -0.07
Medical decision-making 0.29 0.47 1.0 014 0.39 0.51
-0.24 0.45 1.0 -0.15 017 -0.23
Comm with RN 012 -0.01 014 1.0 -012 015
0.28 -0.27 -0.15 1.0 019 0.03
Comm with senior resident 0.49 0.43 0.39 -012 1.0 0.52
0.38 -0.04 017 019 1.0 0.27
Overall approach 0.74 0.28 0.51 015 0.52 1.0
0.50 -0.07 -0.23 0.03 0.27 1.0

There was no variability in medical decision-making scores by the expert for the chest pain scenario.
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RESULTS

In total, 22 learners participated in the IPC
simulations. Participants were split into 2
groups. For simulation 1, one group par-
ticipated in the atrial fibrillation scenario
(n=11) and the other participated in the
altered mental status scenario (n=11). For
simulation 2, one group participated in the
oliguria scenario (n=10) and the other par-
ticipated in the chest pain scenario (n=12).
For simulation 3, all learners participated
in the trauma scenario (n=17). Five learn-
ers in the IPC did not participate in the
simulations due to scheduling conflicts or
were unable to be scored due to facilitator
deviation from the script.

Descriptive statistics are shown in
Table 1. Learners scored the lowest in the
differential diagnosis domain and highest
in the data collection domain. Learners
scored the lowest in the altered mental
status scenario and the highest in the
chest pain scenario. Inter-item correlation
for Novice #3 and Expert #2 are shown in
Table 2.14

Intraclass correlation coefficients (ICC)
between the 3 novices, 2 experts, and 3
novices and 2 experts were calculated for
each scenario and each rubric domain and
are shown in Table 3. The novice reviewers
had good to excellent correlation in their
summation of all domains of 4 simulations
and moderate to good correlation in their
summation of all domains of 1 simula-
tion (chest pain). The novice and expert
reviewers had moderate to good correla-
tion in their summation of all domains of
4 simulations and good correlation in their
summation of all domains of 1 simulation
(altered mental status).!> Domain-specific
correlations vary. The lowest correlations

were seen in the overall approach domain.

DISCUSSION

Table 3. Intraclass Correlation Coefficient (ICC) Calculations with 95% Cl Between the Three Novices, Two
Experts, and Among the Three Novices and Two Expert Clinicians for Each Simulation and Each Rubric

Section

3 Novices

2 Experts

3 Novices + 2 Experts

Summation of all Domains
Simulation 1: Atrial Fibrillation 0.89 <ICC < 0.95
Simulation 1: Altered Mental Status  0.85 < ICC < 0.93
Simulation 2: Chest Pain 0.66 <ICC<0.83
Simulation 2: Oliguria 0.78 <ICC<0.90
Simulation 3: Trauma 0.89 <ICC < 0.95

Domain—Data Collection
Simulation 1: Atrial Fibrillation 0.02<ICC<0.81
Simulation 1: Altered Mental Status  0.51<1CC <0.93
Simulation 2: Chest Pain 0.53<1CC<0.92
Simulation 2: Oliguria 0.81<ICC<0.98
Simulation 3: Trauma 0.68<ICC<0.94

Domain - Differential Diagnoses
Simulation 1: Atrial Fibrillation
Simulation 1: Altered Mental Status
Simulation 2: Chest Pain
Simulation 2: Oliguria
Simulation 3: Trauma

0.71<ICC<0.97
010<I1CC<0.79
0.25<ICC<0.84
0.68 <ICC < 0.96
0.57 <ICC<0.91

Domain —Medical Decision-Making
Simulation 1: Atrial Fibrillation 0.90<ICC<0.99
Simulation 1: Altered Mental Status  0.81<ICC < 0.98
Simulation 2: Chest Pain 0.31<1CC<0.86
Simulation 2: Oliguria 0.80 <ICC<0.98
Simulation 3: Trauma 0.85<ICC<0.98

Domain — Communication with the Registered Nurse
Simulation 1: Atrial Fibrillation 0.79<1CC<0.98
Simulation 1: Altered Mental Status  0.54 <ICC < 0.93
Simulation 2: Chest Pain 0.20<ICC<0.82
Simulation 2: Oliguria 0.22<ICC<0.86
Simulation 3: Trauma 0.92 <ICC<0.99

Domain - Communication with the Senior Resident
Simulation 1: Atrial Fibrillation 0.77<1CC<0.98
Simulation 1: Altered Mental Status  0.84 <ICC < 0.98
Simulation 2: Chest Pain 0.25<ICC<0.84
Simulation 2: Oliguria 0.92<ICC<0.99
Simulation 3: Trauma 0.43<1CC<0.87

Domain —Overall Approach
Simulation 1: Atrial Fibrillation 017<1CC<0.87
Simulation 1: Altered Mental Status  -0.15 < ICC < 0.61
Simulation 2: Chest Pain -0.23<1CC<0.48
Simulation 2: Oliguria 0.04<ICC<0.79
Simulation 3: Trauma 0.52 <ICC<0.90

0.56 <I1CC<0.83
0.85<1CC<0.94
0.71<1CC<0.89
0.68 <ICC<0.87
0.56 <ICC<0.78

-0.36 <ICC < 0.80
0.49<ICC<0.95
0.50 <ICC<0.96
-0.07 <1CC<0.87
-0.57<1CC<0.38

0.00 <ICC<0.903
-015<1CC<0.82

-0.60 <ICC < 0.60
0.75<1CC<0.98

010<ICC<0.82

0.224<ICC < 0.94
0.39<ICC<0.94
-011<1CC<0.86
013<1CC<0.83

0.00<ICC<0.90
0.40<ICC<0.94
-0.46 <ICC<0.72
0.42<1CC<0.95
0.29<ICC<0.87

0.71<1CC<0.98
0.37<1CC<0.94
0.46 <ICC<0.96
0.82<ICC<0.99
0.35<ICC<0.89

-0.28<1CC<0.83
0.44 <1CC<0.95
017 <1CC<0.92
0.04<ICC<0.89
0.03<1CC<0.79

0.67<1CC<0.83
0.77<1CC<0.88
0.51<1CC<0.72
0.63<ICC<0.81
0.55<1CC<0.72

0.23<1CC<0.83
0.62<1CC<0.93
0.46 <1CC<0.90
0.51<1CC<0.92
0.36 <ICC < 0.80

0.66 <1CC <0.96
014 <1CC<0.73
0.33<ICC<0.86
0.74 <1CC<0.96
0.33<1CC<0.78

0.75<1CC<0.97
0.56 <1CC <0.92
0.09<1CC<0.70
0.38<ICC<0.87
0.39<ICC<0.81

0.48<1CC<0.92
0.53<ICC<0.91
013<ICC<0.74
0.30<ICC<0.84
019<ICC<0.68

0.67 <ICC < 0.96
0.57 <ICC<0.92
-0.04 <ICC < 0.55
0.85<ICC<0.98
017 <1CC < 0.67

0.27<1CC<0.85
012<ICC<0.71
0.02<ICC<0.64
0.21<1CC<0.79
013 <ICC<0.64

Of note, the 2 experts gave all learners the same score for Simulation 2: Chest Pain; thus, no ICC could be

reported.

performance. Simulation participants and novice reviewers alike
This exploratory study shows that our m-NOTECHS can be used  may benefit from this method of assessment—an area ripe for
by clinical novices to evaluate student performance with little future study.1¢
variation in scores between expert and novice raters. Thus, the In addition to a lack of available expert reviewers, other barriers
m-NOTECHS could provide consistent novice scoring of simu- to SBME implementation exist, including the need for confeder-
lated performance, with novice scores correlating with those of  ate actors, simulation center staff, and reliable equipment. Future
an expert reviewer. Although outside of the scope of this study, work should further reduce the number of other resources required

clinical novices likely gain knowledge from evaluating simulation  to run educational simulations. Furthermore, our described meth-
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odology can be used to adapt and improve novice-friendly scoring
systems for a wider variety of nontechnical simulations used across
multiple medical specialties.

This study is limited by the small number of students partici-
pating in simulations at a single institution and a limited number
of reviewers for evaluation of the m-NOTECHS. Despite provid-
ing simulation scripts, utilizing multiple facilitators led to subtle
variation in the simulation. Additionally, evaluators were not
blinded to the names of the medical students they were evaluating,
which may introduce bias in scoring. The inter-item correlations
varied widely and suggest that further refinement of the scoring
rubrics may improve internal consistency.

Regardless, these tools and simulations can be used and modi-
fied for SBME and serve as resources for medical educators. Using
a modified scoring rubric with explicit, jargon-free criteria can
allow for timely and accurate review of complex medical decision-
making by novices. This may eliminate 1 barrier to implementa-
tion and encourage continued use of simulation in medical educa-

tion, a resource-intense learning tool.
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Medical Students as Educators: Students’
Experience, Interest, and Confidence in Teaching

Leah Cha, BA; Lydia Buzzard, BS; Mallory Jasicki, MPH; Jennifer Mirrielees, MD, MS; Aimee T. Broman, MA; Scott Mead, MD

ABSTRACT

Background: Medical students represent the next generation of physician educators, yet may not

be prepared to meet future teaching responsibilities.

Methods: An electronic survey was sent to medical students at a US allopathic institution to

assess their experience, interest, and confidence in teaching.

Results: Most students indicated interest in teaching medical students (n = 91, 62%) or residents
(n =88, 60%) postresidency. Less than half expressed confidence in teaching clinical interview-
ing/physical exam skills (n=71, 49%), lecture/didactic (n=62, 42%), and procedural techniques

(n=41, 28%).

Discussion: Many medical students identified having only nascent medical teaching skills and
expressed interest in elective opportunities. Formal teaching programs are necessary to cultivate

medical students as effective physician educators.

BACKGROUND
Physicians are expected to engage in lifelong learning—to educate
themselves and their patients, peers, and students. Their vital roles
as clinical educators start as early as residency, which has shown to
benefit both learners and educators.! Two-thirds of medical stu-
dents in one survey felt that residents played a significant part in
their learning.2 Surveys of residents also found that they enjoyed
teaching and thought it improved their clinical skills.!

While residents value their roles as educators, many do not feel

equipped to teach.!:3 The need to develop residents as better teach-
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ers has resulted in formal teaching-skills
instruction across more residency pro-
grams.4 Despite these efforts, some stud-
ies suggest that residents too often assume
teaching responsibilities with insufficient
formal preparation—partly attributed to
patient care duties that conflict with teach-
ing-skills programs.!

Given demands on resident time, a
solution has been to introduce formal
instruction in teaching skills prior to
intern year.! A survey of 99 US medi-
cal schools found that only 44% offered
formal, comprehensive programs to

train their students to teach effectively.4

Additionally, offered courses varied widely

in terms of format, duration, and scope.4
Increasing and strengthening existing efforts to offer teaching
experiences to medical students may help prepare them to teach
others and become better learners during and beyond medical
school.14

Little is known about medical students’ interest and confidence
in learning teaching skills.56 Many medical students express inter-
est in and recognize the importance of developing teaching skills
but may lack the confidence to take on teaching responsibilities
without formal training.1> Our survey-based study characterizes
existing interests, motivations, and confidence in teaching skills

among medical students at a US allopathic institution.

METHODS

A 12-item survey was created using Qualtrics XM survey soft-
ware (Qualtrics XM; Utah, USA) to ascertain student interests,
motivations, and confidence in teaching. Survey questions were
adapted from a similar study on Canadian medical students.> Our

survey was sent via email to medical students at the University
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Table 1. Students’ Prior Experiences, Interest in Teaching, Plans for Residency/Future Practice, Plans to Work
in an Academic Setting, and Interest in Teaching Electives (N= 146)

Year in Medical School

1st Year 2nd Year 3rd Year 4th Year All years
(N=52) (N=38) (N=39) (N=27) (N = 146)
Response, No. (%)
Prior healthcare employment
Yes 39 (75%) 18 (64.3%) 23 (59%) 15 (55.6%) 95 (65.1%)
No 12 (231%) 10 (35.7%) 15 (38.5%) 12 (44.4%) 49 (33.6%)
NA 1(1.9%) 0 (0%) 1(2.6%) 0 (0%) 2 (1.4%)
Prior teaching experience
Yes 32 (61.5%) 15 (53.6%) 19 (48.7%) 17 (63%) 83 (56.8%)
No 20 (38.5%) 13 (46.4%) 20 (51.3%) 10 (37%) 63 (43.2%)
Interest in teaching medical students post-residency
Yes 32 (61.5%) 15 (53.6%) 21(53.8%)  23(85.2%)  91(62.3%)
No 2 (3.8%) 2 (71%) 1(2.6%) 0 (0%) 5 (3.4%)
Maybe/Not Sure 16 (30.8%) 10 (35.7%) 15 (38.5%) 4(14.8%) 45 (30.8%)
NA 2 (3.8%) 1(3.6%) 2 (5.1%) 0 (0%) 5 (3.4%)
Interest in teaching residents post-residency
Yes 31(59.6%) 15 (53.6%) 20 (51.3%) 22 (81.5%) 88 (60.3%)
No 2 (3.8%) 1(3.6%) 1(2.6%) 0 (0%) 4(2.7%)
Maybe/not sure 17 (32.7%) 11(39.3%) 16 (41%) 5(18.5%) 49 (33.6%)
NA 2 (3.8%) 1(3.6%) 2 (5.1%) 0 (0%) 5 (3.4%)
Current plans for residency/future practice?
Anesthesiology 0 (0%) 2 (71%) 2 (5.1%) 1(3.7%) 5 (3.4%)
Cardiothoracic surgery 0 (0%) 1(3.6%) 0 (0%) 0 (0%) 1(0.7%)
Dermatology 0 (0%) 0 (0%) 2 (51%) 0 (0%) 2 (1.4%)
Emergency medicine 2 (3.8%) 1(3.6%) 7 (17.9%) 6 (22.2%) 16 (11%)

Family medicine 2 (3.8%) 1(3.6%) 4 (10.3%) 2 (7.4%) 9 (6.2%)
General surgery 0 (0%) 5 (17.9%) 2 (51%) 3 (11:1%) 10 (6.8%)
Internal medicine 8 (15.4%) 3(10.7%) 6 (15.4%) 6 (22.2%) 23 (15.8%)
Neurology 0 (0%) 0 (0%) 1(2.6%) 0 (0%) 1(0.7%)
Neurosurgery 1(1.9%) 0 (0%) 0 (0%) 0 (0%) 1(0.7%)
Obstetrics and gynecology 2 (3.8%) 0 (0%) 0 (0%) 1(3.7%) 3(21%)
Ophthalmology 1(1.9%) 0 (0%) 1(2.6%) 0 (0%) 2 (1.4%)
Orthopedic surgery 1(1.9%) 1(3.6%) 2 (5.1%) 1(3.7%) 5 (3.4%)
Otolaryngology (ENT) 0 (0%) 0 (0%) 1(2.6%) 1(3.7%) 2 (1.4%)
Pathology 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%)
Pediatrics 2 (3.8%) 1(3.6%) 4 (10.3%) 2 (7.4%) 9 (6.2%)
Physical medicine/rehabilitation 2 (3.8%) 0 (0%) 0 (0%) 0 (0%) 2 (1.4%)
Plastic surgery 1(1.9%) 0 (0%) 0 (0%) 1(3.7%) 2 (1.4%)
Psychiatry 3(5.8%) 0 (0%) 2 (51%) 0 (0%) 5 (3.4%)
Radiology 1(1.9%) 0 (0%) 0 (0%) 3 (111%) 4(2.7%)
Radiation oncology 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%)
Urology 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%)
Vascular surgery 1(1.9%) 0 (0%) 0 (0%) 0 (0%) 1(0.7%)
Unsure/Undecided 24 (46.2%) 13 (46.4%) 5 (12.8%) 0 (0%) 42 (28.8%)
NA 1(1.9%) 0 (0%) 0 (0%) 0 (0%) 1(0.7%)
Plans to work in an academic setting
Yes 22 (42.3%) 9 (321%) 12 (30.8%)  16(59.3%) 59 (40.4%)
No 2 (3.8%) 3(10.7%) 10 (25.6%) 1(3.7%) 16 (11%)
Maybe/not sure 26 (50%) 15 (53.6%) 15 (38.5%) 10 (37%) 66 (45.2%)
NA 2 (3.8%) 1(3.6%) 2 (5.1%) 0 (0%) 5 (3.4%)
Interest in teaching electives during medical schoolP

Curriculum development 12 (231%) 8 (28.6%) 13(33.3%)  16(59.3%) 49 (33.6%)
Teaching in a clinic/hospital setting 38 (73.1%) 16 (57.1%) 30 (76.9%) 20 (741%) 104 (71.2%)
Small group clinical skills teaching 23 (44.2%) 15 (53.6%) 23 (59%) 15 (55.6%) 76 (52.1%)
Lecturing 28 (53.8%) 7 (25%) 9 (231%) 14 (51.9%) 58 (39.7%)
Other elective 0 (0%) 0 (0%) 0 (0%) 1(3.7%) 1(0.7%)

Abbreviations: NA, not available (represents missing responses); ENT, ear, nose, throat.

aOptions for anticipated residency or future field of practice included 22 residency choices and 1 option for
“Unsure/Undecided.” Medical students were asked to choose only 1 response.

bStudents were allowed to select multiple options to indicate interest in more than 1 elective course.
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of Wisconsin School of Medicine and
Public Health and was open for responses
from February 14, 2020, through March
11, 2020. This study was exempt from
review by the University of Wisconsin

Institutional Review Board.

Data Analysis

Data were analyzed using R software (R
Foundation; Vienna, Austria). We created
descriptive statistics to examine student
year (question 1 [Q1]), future residency
plans (Q2), prior teaching experience (Q3-
Q4), prior health care employment (Q5-
Q6), plans to work in an academic setting
(Q7), interest in teaching medical students
or residents post-residency (Q8-Q9), moti-
vations for teaching (Q10), confidence in
teaching (Q11), and interest in teaching
electives (Q12). Only students who indi-
cated interest in teaching medical students
(Q8) or interest in teaching residents (Q9)
post-residency were asked to indicate moti-
vation to teach (Q10). All other questions
were asked of all students.

Responses for motivation (Q10) and
confidence (QI11) were assessed on a
5-point Likert scale. Hypothesized pre-
dictors for motivation included Q1 and
Q2. Predictors for confidence included
Q1-Q3, Q5, and Q8-Q9. We used
Kruskal-Wallis ANOVA to test for differ-
ences in mean ranked response between
predictor groups. We present Hochberg-
adjusted P values (Padjvalue) to account
for multiple tests. We considered a rela-
tionship statistically significant if the
Padjvalue was less than 0.05. We used
Spearman inter-item correlation to exam-
ine associations between the 6 motivation

items and 3 confidence items.

RESULTS

The survey was completed by 153 of 758
medical students (20%), comprising first
(n=52, 34%), second (n=28, 18%), third
(n=39, 25%), and fourth-year students
(n=27, 18%); master of public health
(MPH) students (n=3, 2%), and medi-
cal scientist training program students

(MSTP) (n=4, 3%). MPH and MSTP



students were excluded given low response and unknown year in
medical school. Analyses were performed on the remaining 146

first- through fourth-year students.

Prior Experience and Future Plans

More than half of the respondents had prior health care employ-
ment (n=95, 65%) or teaching experience (n=83, 57%) (Table
1). Twenty-nine percent were “unsure/undecided” about residency
plans (n=42, 29%). A plurality of respondents reported plans to
work in an academic setting (n=59, 40%) and expressed interest
in teaching medical students (n=91, 62%) or residents (n=288,
60%) post-residency. More than half desired to engage in small-
group clinical teaching electives (n=76, 52%).

Motivations for Teaching

Of 100 students who indicated interest in teaching medical stu-
dents or residents post-residency, nearly all expressed an intrinsic
interest in medical education as a motivation to teach (n=95,
95%), which was followed by a desire to “give back” (n=87,
87%) (Table 2). Junior students reported higher motivation to
teach due to prestige than senior students (Padjvalue = 0.043).
Future residency plans did not appear to influence motivations
for teaching. Inter-item correlations ranged from 0.05 to 0.58,
with agreement between motivation ratings highest for extrinsic
items of academic advancement, requirement to work in an aca-

demic center, and prestige.

Confidence in Teaching

Less than half of the respondents expressed some confidence in
teaching clinical interviewing/physical exam (n=71, 49%), lec-
ture/didactic (n=62, 42%), and procedural techniques (n=41,
28%) (Table 3). Student year was associated with confidence
in teaching clinical interviewing/physical exam skills (Pg;
value=0.012), with greater confidence among fourth-year stu-
dents. Those interested in pursuing specialty care were more
confident in procedural technique (Pygj value =0.005) than those
interested in primary care or were undecided. Inter-item correla-
tions ranged from 0.18 to 0.46, with agreement between con-
fidence ratings highest for clinical interviewing/physical exam
skills and procedural technique.

DISCUSSION

Our survey-based study offers a lens through which we can bet-
ter understand what medical students desire out of a medical
education program. Medical students expressed significant inter-
est in teaching and a desire to participate in opportunities to
learn how to teach in clinical settings, a finding consistent with
other studies.!256 To meet this need, medical institutions must
reframe how we introduce teaching to our students. This task is
a complex skill that will be better served through longitudinal
integration into a curriculum that may include, but is not lim-

ited to, facilitating small-group sessions, teaching clinical skills,
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learning educational theory, and mentoring.” Medical schools
across the US have increasingly recognized the need to broaden
formal training in education, and some have responded by inte-
grating didactic and hands-on teaching experiences into their
curricula.# However, there is room for growth, including a need
to increase the number of formal training programs4 and evalu-
ate program effectiveness on preparing students for teaching in
residency.®

Our study uniquely assessed the influence of various fac-
tors—including student year, future residency plans, prior
experience, and interest in teaching—on motivations to teach
and confidence in teaching. Confidence in teaching was higher
among senior versus junior students in clinical interviewing and
physical exam skills, likely driven by experience. Career inter-
est also influenced confidence in teaching across certain clinical
domains. Students pursuing specialty care reported greater con-
fidence in procedural skills than those pursuing primary care or
were undecided. Many students said they felt unprepared to teach
procedural techniques, consistent with the Canadian study.> This
transition indicates an awareness of the inherent risk in trying to
teach what one has only recently learned. While the approach of
“See one, do one, teach one,” is still followed, it can conflict with
the goal of providing excellent and safe patient care. These skills
may be taught through formal coursework, such as in simulation
centers, but may not necessarily substitute real clinical experi-
ence.” One study found that a junior doctor-delivered bedside
supervision program provided during a clinical clerkship led to
high satisfaction and increased confidence in procedural skills
among medical students.?

Our study suggests that interactive methods that can be inte-
grated into already established curricula, such as a bedside supervi-
sion program, may promote skills development and boost confi-
dence among medical students regardless of career preference or
prior experience. Providing students an opportunity to try and
even fail, complemented by appropriate coaching and feedback,
could allow them to suffer the growing pains of developing a new
and vital skill and gain appropriate confidence before being asked
to teach in a busy and sensitive clinical environment.

Limitations of this study include a low survey response rate—
particularly from senior students. Low response in medical stu-
dents has been attributed to survey fatigue and lack of time,
especially in clinical clerkships.5 Reasons for not returning the
questionnaire were not collected, so it is unknown whether inter-
est in medical education influenced nonresponse. This study was
performed at a single allopathic medical school that uniquely
integrates public health in the curriculum, limiting generaliz-
ability to other US medical students. However, our conclusion
that medical students have strong interest in medical education
is consistent with other work, suggesting that students acknowl-
edge the importance of learning to teach in the modern physi-

cian.156 Our study adds to current literature that medical stu-
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Table 2. Factors That Motivate Medical Students Given Interest in Teaching Medical Students or Residents Post-Residency, by Year and Future Residency Plans (N=100)2
Not Interested Neutral Interested NAc Pjgj value
Motivation to Teach Due toP Response, No. (%)
Academic advancement, by:
Student year: First year 3(8.3%) 9 (25%) 24 (66.7%) 0 (0%) 0.570
Second year 4 (23.5%) 4 (23.5%) 8 (471%) 1(5.9%)
Third year 5 (22.7%) 6 (27.3%) 11 (50%) 0 (0%)
Fourth year 8 (32%) 6 (24%) 8 (32%) 3 (12%)
Plans for residency/futured Primary care 7 (23.3%) 5 (16.7%) 18 (60%) 0 (0%) 0.996
Specialty care 7 (171%) 13 (31.7%) 18 (43.9%) 3(7.3%)
Unsure/undecided 6 (20.7%) 7 (24.1%) 15 (51.7%) 1(3.4%)
Intrinsic interest, by:
Student year: First year 0 (0%) 0 (0%) 36 (100%) 0 (0%) 0.996
Second year 0 (0%) 0 (0%) 16 (94.1%) 1(5.9%)
Third year 0 (0%) 0 (0%) 22 (100%) 0 (0%)
Fourth year 0 (0%) 1(4%) 21 (84%) 3 (12%)
Plans for residency/futured Primary care 0 (0%) 1(3.3%) 29 (96.7%) 0 (0%) 0.996
Specialty care 0 (0%) 0 (0%) 38(92.7%) 3(7.3%)
Unsure/undecided 0 (0%) 0 (0%) 28 (96.6%) 1(3.4%)
Prestige, by:
Student year: First year 7 (19.4%) 18 (50%) 11(30.6%) 0 (0%) 0.043
Second year 8 (471%) 7 (41.2%) 1(5.9%) 1(5.9%)
Third year 13 (59.1%) 6 (27.3%) 3(13.6%) 0 (0%)
Fourth year 11 (44%) 10 (40%) 1(4%) 3 (12%)
Plans for residency/futured Primary care 15 (50%) 12 (40%) 3 (10%) 0 (0%) 0.996
Specialty care 15 (36.6%) 16 (39%) 7 (171%) 3(7.3%)
Unsure/undecided 9 (31%) 13 (44.8%) 6 (20.7%) 1(3.4%)
Requirement to work at an academic center, by:
Student year: First year 7 (19.4%) 12 (33.3%) 17 (47.2%) 0 (0%) 0.238
Second year 7 (41.2%) 5(29.4%) 4 (23.5%) 1(5.9%)
Third year 11 (50%) 6 (27.3%) 5 (22.7%) 0 (0%)
Fourth year 7 (28%) 9 (36%) 6 (24%) 3 (12%)
Plans for residency/futured Primary care 9 (30%) 10 (33.3%) 11 (36.7%) 0 (0%) 0.996
Specialty care 12 (29.3%) 14 (341%) 12 (29.3%) 3(7.3%)
Unsure/undecided 11(37.9%) 8 (27.6%) 9 (31%) 1(3.4%)
Desire to “give back,” by:
Student year: First year 1(2.8%) 2 (5.6%) 33 (91.7%) 0 (0%) 0.996
Second year 0 (0%) 2 (11.8%) 14 (82.4%) 1(5.9%)
Third year 1(4.5%) 2 (91%) 19 (86.4%) 0 (0%)
Fourth year 0 (0%) 1(4%) 21 (84%) 3 (12%)
Plans for residency/futured Primary Care 0 (0%) 2 (6.7%) 28 (93.3%) 0 (0%) 0.678
Specialty Care 2 (4.9%) 2 (4.9%) 34 (82.9%) 3(7.3%)
Unsure/Undecided 0 (0%) 3(10.3%) 25 (86.2%) 1(3.4%)
Increase confidence in teaching, by:
Student year: First 0 (0%) 5 (13.9%) 31(86.1%) 0 (0%) 0.996
Second 2 (11.8%) 3(17.6%) 11(64.7%) 1(5.9%)
Third 1(4.5%) 4 (18.2%) 17 (77.3%) 0 (0%)
Fourth 1(4%) 2 (8%) 19 (76%) 3 (12%)
Plans for residency/futured Primary Care 0 (0%) 6 (20%) 24 (80%) 0 (0%) 0.996
Specialty Care 4(9.8%) 3(7.3%) 31(75.6%) 3(7.3%)
Unsure/Undecided 0 (0%) 5 (17.2%) 23 (79.3%) 1(3.4%)
aOnly the 100 students who indicated interest in teaching medical students or residents post-residency were asked to indicate their motivations to teach across the 6
items.
bThe influence of student year and plans for residency/future on motivations to teach were assessed using the Kruskal-Wallis ANOVA test. The 5-point Likert measure
(“not at all interested,” “not very interested,” “neutral,” “somewhat interested,” and “very interested”) was used for this analysis. For ease of visualization, cross-tabu-
lations of predictors are shown against merged response categories. “Not at all interested” and “not very interested” were combined into “not interested.” “Somewhat
interested” and “very interested” were combined into “interested.”
C“NA” stands for “not available” and represents missing responses.
dOptions for anticipated residency or future field of practice included 22 residency choices and 1 option for “unsure/undecided.” Internal medicine, family medicine, and
pediatrics were categorized into “primary care.” All other specialties except for “unsure/undecided” were categorized into “specialty care.”
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Table 3. Students’ Perceived Confidence in Teaching Skills, by Student Year, Future Residency Plans, Prior Teaching Experience, Prior Health Care Employment, or
Interest in Teaching (N=146)
Not Confident Neutral Confident NA3 Pjgj value
Perceived confidence in teaching skills in® Response, No. (%)
Lecture/didactic, by:
Student year: First 16 (30.8%) 10 (19.2%) 21 (40.4%) 5 (9.6%) 0.686
Second 9 (32.1%) 5 (17.9%) 10 (35.7%) 4 (14.3%)
Third 7 (17.9%) 15 (38.5%) 14 (35.9%) 3(7.7%)
Fourth 2 (7.4%) 3 (11%) 17 (63%) 5 (18.5%)
Plans for residency/future:¢  Primary care 11(26.8%) 11(26.8%) 15 (36.6%) 4(9.8%) 0.996
Specialty care 10 (161%) 14 (22.6%) 31(50%) 7 (11.3%)
Unsure/undecided 13 (31%) 8 (19%) 15 (35.7%) 6 (14.3%)
NA 0 (0%) 0 (0%) 1(100%) 0 (0%)
Prior teaching experience Yes 15 (18.1%) 18 (21.7%) 40 (48.2%) 10 (12%) 0.618
No 19 (30.2%) 15 (23.8%) 22 (34.9%) 7 (111%)
Prior health care employment Yes 27 (28.4%) 21(22.1%) 38 (40%) 9 (9.5%) 0.523
No 7 (14.3%) 12 (24.5%) 24 (49%) 6 (12.2%)
NA 0 (0%) 0 (0%) 0 (0%) 2 (100%)
Interest in teachingd Yes 24 (24%) 21 (21%) 48 (48%) 7 (7%) 0.996
No/maybe 10 (24.4%) 12 (29.3%) 14 (341%) 5 (12.2%)
NA 0 (0%) 0 (0%) 0 (0%) 5 (100%)
Clinical interviewing/physical exam skills, by:
Student year: First 18 (34.6%) 12 (231%) 18 (34.6%) 4 (7.7%) 0.012
Second 3(10.7%) 7 (25%) 14 (50%) 4 (14.3%)
Third 4 (10.3%) 10 (25.6%) 22 (56.4%) 3(7.7%)
Fourth 2 (7.4%) 3 (11%) 17 (63%) 5 (18.5%)
Plans for residency/future¢ Primary care 9 (22%) 13 (31.7%) 15 (36.6%) 4 (9.8%) 0.088
Specialty care 8 (12.9%) 8 (12.9%) 39 (62.9%) 7 (11.3%)
Unsure/undecided 9 (21.4%) 11(26.2%) 17 (40.5%) 5 (11.9%)
NA 1(100%) 0 (0%) 0 (0%) 0 (0%)
Prior teaching experience Yes 16 (19.3%) 18 (21.7%) 40 (48.2%) 9 (10.8%) 0.996
No 1 (17.5%) 14 (22.2%) 31(49.2%) 7 (111%)
Prior health care employment Yes 17 (17.9%) 20 (211%) 49 (51.6%) 9 (9.5%) 0.996
No 10 (20.4%) 12 (24.5%) 22 (44.9%) 5 (10.2%)
NA 0 (0%) 0 (0%) 0 (0%) 2 (100%)
Interest in teachingd Yes 19 (19%) 22 (22%) 53 (53%) 6 (6%) 0.996
No/maybe 8 (19.5%) 10 (24.4%) 18 (43.9%) 5 (12.2%)
NA 0 (0%) 0 (0%) 0 (0%) 5 (100%)
Procedural technique (eg, suturing, flu shot administration), by:
Student year First 23 (44.2%) 15 (28.8%) 10 (19.2%) 4 (7.7%) 0.996
Second 10 (35.7%) 8 (28.6%) 6 (21.4%) 4 (14.3%)
Third 17 (43.6%) 7 (17.9%) 12 (30.8%) 3(7.7%)
Fourth 7 (25.9%) 2 (7.4%) 13 (48.1%) 5 (18.5%)
Plans for residency/future¢ Primary care 24 (58.5%) 10 (24.4%) 3(7.3%) 4 (9.8%) 0.005
Specialty care 17 (27.4%) 12 (19.4%) 26 (41.9%) 7 (11.3%)
Unsure/undecided 15 (35.7%) 10 (23.8%) 12 (28.6%) 5 (11.9%)
NA 1(100%) 0 (0%) 0 (0%) 0 (0%)
Prior teaching experience Yes 29 (34.9%) 20 (241%) 25 (30.1%) 9 (10.8%) 0.996
No 28 (44.4%) 12 (19%) 16 (25.4%) 7 (111%)
Prior health care employment Yes 34 (35.8%) 24 (25.3%) 28 (29.5%) 9 (9.5%) 0.996
No 23 (46.9%) 8 (16.3%) 13 (26.5%) 5 (10.2%)
NA 0 (0%) 0 (0%) 0 (0%) 2 (100%)
Interest in teachingd Yes 40 (40%) 22 (22%) 32 (32%) 6 (6%) 0.996
No/maybe 17 (41.5%) 10 (24.4%) 9 (22%) 5 (12.2%)
NA 0 (0%) 0 (0%) 0 (0%) 5 (100%)
a“NA” stands for “not available” and represents missing responses.
bThe influence of student year, plans for residency/future, prior teaching experience, prior health care employment, and interest in teaching medical students or resi-
dents post-residency on confidence in teaching were assessed using the Kruskal-Wallis ANOVA test. The 5-point Likert measure (“not at all confident,” “not very con-
fident,” “neutral,” “somewhat confident,” and “very confident”) was used for this analysis. For ease of visualization, cross-tabulations of predictors are shown against
merged response categories. “Not at all confident” and “not very confident” were combined into “not confident.” “Somewhat confident” and “very confident” were
combined into “confident.”
Options for anticipated residency or future field of practice included 22 residency choices and 1 option for “unsure/undecided.” Internal medicine, family medicine, and
pediatrics were categorized into “primary care.” All other specialties except for “unsure/undecided” were categorized into “specialty care.”
dinterest in teaching medical students post-residency and interest in teaching residents post-residency were combined into “interest in teaching” for this analysis, as
there was significant overlap in responses to both questions.
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dents may not feel confident or prepared to teach, likely driven
by prior experience or career interests. This unmet need is an
opportunity for medical schools to develop formal longitudinal
medical education programming and cultivate students as the

next generation of effective physician educators.
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ABSTRACT

Background: Significant interpersonal barriers impede the delivery of quality adolescent health
care. While a complex issue, public health and health care entities continue to seek ways to work

with the populations they serve to better address such challenges.

Methods: The PATCH Teen Educator Program, an initiative of the Providers and Teens
Communicating for Health (PATCH) Program, promotes open, honest, and medically accurate
conversations between health care professionals and adolescents via youth-led workshops for

both clinicians and adolescents.

Results: Across 6 program sites, workshop participants noted positive changes towards enhanc-
ing patient-clinician communication. Youth facilitators also reported notable changes related to the
workforce and youth development after their 9-month commitment to the program.

Discussion: These results showcase promising effects of the youth-driven initiative on enhancing
local adolescent patient-clinician communication, as well as effects on engaged youth.

BACKGROUND

Effective patient-clinician communication is critical in delivering
quality health care.!2 Yet research continues to show significant
interpersonal barriers between adolescents and health care profes-
sionals, many of which emanate from trust, respect, and overall
uncertainty in approaching such interactions.34 While complex
in nature, public health and health care entities continue to seek
ways to work with the populations they serve to better address

such challenges.
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The PATCH Teen Educator Program,
an initiative of the Providers and Teens
Communicating for Health (PATCH)
Program, promotes open, honest, and
medically accurate conversations between
local health care professionals and adoles-
cents by bringing youth voices to the fore-
front of adolescent health care conversa-
tions. Teen educators are hired and trained
to facilitate 2 complementary workshops:
90-minute PATCH for

workshop helps clinicians understand the

Providers

concerns, fears, and preferences of youth
in health care settings and provides sugges-
tions on ways to more effectively commu-
nicate and build relationships with teens;
the 60-minute PATCH for Teens work-
shop empowers young people to begin managing their own health
care and equips them with the knowledge and skills needed to
navigate and advocate for youth-friendly services. Teen educators
also meet twice a month for ongoing training and enrichment.
This report highlights the evolution of this Wisconsin-based ini-

tiative and showcases its collective effect in 6 US communities.

BACKGROUND
In 2010, the Wisconsin Alliance for Women’s Health launched
a replication pilot project of a New York City peer education
program to improve adolescent-provider sexual and reproduc-
tive health conversations in Dane County, Wisconsin.> With a
$10,000 start-up grant, youth were hired to facilitate 2 scripted
workshops — one for health care professionals and one for peers.
After the inaugural pilot, a 2-year grant was awarded to con-
duct a rigorous evaluation of the intervention, in partnership with
an academic affiliate. Workshop participants indicated significant

improvements in knowledge, self-efficacy, and behavioral inten-
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tions to provide and seek quality sexual health care.6 Additionally,
clinicians self-reported behavior change 3 months post-workshop.

In 2014, workshop content and delivery strategies underwent
an overhaul. The revised workshops aimed to provide foundational
information and tactics to enhance overall adolescent patient-cli-
nician communication and relationships.1-1? Program replication
efforts also began in 2014 when a health insurance plan awarded
funds to pilot the intervention in rural Wisconsin. An additional
investment from an academic endowment fund broadened rep-
lication into an urban Wisconsin community a year later. These
2 projects examined the factors necessary for full-scale program
replication (eg, time, cost, and adaptations needed based on dif-
ferent populations and settings). The first non-Wisconsin PATCH
Site launched in 2017.

PATCH Sites

PATCH sites are communities that have dedicated their own
resources towards implementing the PATCH Teen Educator
Program. New sites hear about the program through various medi-
ums (eg, conferences and word-of-mouth) and request a PATCH
Teen Educator Program Planning Guide. This document contains
foundational information about the intervention’s theory, model,
and impact and helps initiate conversations related to fit and fea-
sibility within the community. Interested parties sign a memo-
randum of agreement and participate in a multiday, in-person
site training — allowing sites to formally meet PATCH program
staff, gain a comprehensive understanding of the PATCH Teen
Educator Program, and develop a foundation for ongoing collabo-
ration with PATCH’s community of practice.

Teen Educators

PATCH sites recruit and hire youth (ages 14-18) through a com-
petitive hiring process that includes completing an application
and interview. To ensure integration of youth voices from popu-
lations most affected by health disparities, consideration is given
to characteristics such as ability status, ethnicity, gender identity,
health condition(s), pregnancy or parenting status, and ZIP code.
Selected youth commit to a 9-month contract, participating in an
initial 20- to 24-hour training followed by bimonthly enrichment
meetings. Continual engagement promotes team bonding and
provides a space to build or expand upon teen knowledge, confi-
dence, and skills. Teen educators also are responsible for facilitat-
ing PATCH workshops and empowered to advocate for change
within the health care system and their community.

Workshops

Facilitated by teen educators, the PATCH for Providers and
PATCH for Teens: Peer-to-Peer workshops seek to improve par-
ticipant knowledge, confidence, and intended behavior. While a
standardized script is used for fidelity, teen educators are encour-
aged and trained to add their own perspectives and experiences.

Each workshop highlights 3 key principles:
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1. Teens need and deserve a good relationship with their health
care providers.

2. Teens have legal health care rights.

3. Teens have a personal responsibility to learn to manage their
own health care.

Workshop activities include self-reflection, group discussions,
skits, and other scenario-based learning modalities. PATCH sites
promote and facilitate workshops based on community needs and
overall programmatic goals. The majority of the workshops are
either hosted by the PATCH site, by an organization in the com-

munity, or part of a larger event (eg, a professional conference).

METHODS
Between August 2018 and December 2019, 6 US communities
implemented the PATCH Teen Educator Program: 3 located in
Wisconsin, plus 1 each in Indiana, New York, and Oklahoma.
Together, sites hired 71 teen educators and facilitated 28 PATCH
for Providers workshops and 26 PATCH for Teens workshops.
Programmatic evaluations were developed by PATCH staff and
provided to sites in both paper- and web-based (ie, Google Form)
versions. Teen educators were asked to complete a post-program
survey to assess self-reported developmental experiences associated
with PATCH, and workshop participants were asked to complete
an immediate post-workshop evaluation to measure perceived
change as a result of participating in the workshop. In most cases,
sites administered paper evaluations — transferring responses ver-
batim to a corresponding web version for streamlined data collec-
tion and analysis among sites. With Google Drive sharing proper-
ties, PATCH staff exported and merged site-specific data to assess

the collective impact of the initiative.

RESULTS

Teen Educators

Of the 71 teen educators trained, 52 completed the post-program
survey. The majority self-identified as 16 years old or older (15
years or younger, 15.4%; 16 years, 28.8%; 17 years, 21.2%; 18
years or older, 34.6%); White or Caucasian (52%) followed by
Black or African American (28.8%); and female (63.5%), male
(28.8%) and transgender (7.7%). Overall, 92.3% indicated their
involvement in PATCH had been a positive turning point in their
life. Most significant changes were related to life skills, cultural
competency, and sense of self (Table 1). Less notable changes were
related to academic success and community involvement. The fol-
lowing exemplifies the impact reported by teen educators: “It’s so
nice to be in an environment where I can be myself and not feel
judged. It is also a productive environment where I'm learning a

lot, so I like that too.”

Workshop Participants: Providers
Over 500 participants (N =526) turned in the post-workshop eval-

uation, yielding a 65.7% response rate. The majority of respon-
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dents self-identified as White or Caucasian
(80%), female (78.6%), and/or having less

than 5 years in the field (41.2%). Some
of the largest reported changes (139% to

217% increase, Table 2) included under-
standing teen preferences and concerns in
health care settings; understanding how to
best communicate with teens about their
health; confidence in being able to pro-
vide care that addresses the needs, prefer-
ences, and concerns of teens; and confi-
dence in being able to educate, engage, and
empower teens to be active participants in
their health care. Further, 88.2% indicated
they will likely change the way they inter-
act with and care for teens, while 91.7%
indicated they would utilize the knowl-
edge and resources they gained from the
workshop. The following is an example

of participants’ key takeaways: “Through

this workshop, I realized the importance

of treating teenagers like any adult patient

with rights to dignity and respect, to equi-
table health care services, confidentiality

and privacy, and decision-making regard-

ing their health.” Workshop ratings aver-
aged 4.5 out of 5.

Workshop Participants: Teens
Three-hundred participants turned in

the
ing a 66.7% response rate. The majority

post-workshop  evaluation, yield-
of respondents self-identified as 15-17
years old (14 years or younger, 18.2%; 15
years, 28.3%; 16 years, 19.7%, 17 years,

23.0%; 18 years or older, 10.8%); White

or Caucasian (51%) followed by Asian
or Asian American (18%); and female
(62.6%), male (29.4%), and transgender
(7.9%). The following exemplifies com-

ments made by participants: “You were

extremely helpful and answered a lot of

questions I have always had.” “It’s nice

Table 1. Abridged Summary of Self-Reported Post-Program Impacts From PATCH Teen Educators, Reported
in Percentages
Because of my involvement in PATCH, ... Yes, Quite  AlLittle Not No
Definitely  a Bit Bit at All Opinion
| am a trusted resource to my peers 67.3 21.2 77 3.8 0.0
| learned | had a lot in common with people from 67.3 19.2 9.6 1.9 1.9
different backgrounds
| am more of a leader 61.5 25.0 9.6 1.9 1.9
| work better with others on a team 59.6 26.9 9.6 3.8 0.0
| am more comfortable speaking in public 59.6 231 15.4 0.0 1.9
| learned | can do things | didn’t think | could do before 63.5 19.2 1.5 5.8 0.0
| think more about my future 69.2 17.3 9.6 1.9 1.9
| am more willing to advocate for myself 65.4 19.2 1.5 1.9 1.9
| try harder in school 30.8 327 1.5 13.5 1.5
| spend more time volunteering or helping others in my 34.6 36.5 19.2 77 1.9
community
| feel confident in my ability to manage my own health care ~ 57.7 28.8 13.5 0.0 0.0
| have (or will advocate for) a better relationship with my 67.3 231 9.6 0.0 0.0
health care provider
| plan to always have time alone with my health care provider ~ 71.2 212 5.8 1.9 0.0
— even if someone comes with me to the appointment
| plan to have a well-visit/check up with my health care 80.8 15.4 1.9 0.0 1.9
provider every year
Table 2. PATCH for Providers Workshop Participants’ Self-Reported Outcomes
% of Participants Who Self-Assessed “High” or “Very High” Prior to and After the Workshop?
Prior  After P valueP
Knowledge
My understanding of teen preferences and concerns in health care settings ~ 29.9 949 <0.0001
My understanding of how to best communicate with teens about their health 29.8 945 <0.0001
Confidence
My confidence in being able to provide care that addresses the needs, 8885 88.4 <0.0001
preferences, and concerns of teens
My confidence in being able to have open and honest conversations with 444 89.5 <0.0001
teens about more personal or “sensitive” topics
My confidence in being able to discuss, establish, and protect a teen’s right 421 89.9 <0.0001
to confidentiality
My confidence in being able to educate, engage, and empower teens to be ~ 37.0 88.5 <0.0001
active participants in their health care
My confidence in being able to build more trusting relationships with my teen 45.5 917  <0.0001
patients
Intended behavior 95% ClI
The likelihood that | will utilize the knowledge and resources | gained from this 917 89.3-94.0
workshop
The likelihood that | will change the way | interact with and care for teens 88.2 85.5-90.9
because of this workshop
apParticipants were administered a retrospective pre-post self-assessment at workshop completion.
bMcNemar’s tests were used to assess retrospective pre to post scores at an alpha level of 0.01.

having teens present to other teens because
it feels more casual and relatable.” See Table 3 for a summary of

self-reported changes. Workshop ratings averaged 4.2 out of 5.

DISCUSSION
The PATCH Teen Educator Program helps communities authen-
tically engage youth in addressing barriers impeding adolescent

patient-clinician communication. By attending a 1-time, 60- to
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90-minute workshop led by trained youth, both clinician and teen
audiences reported significant changes in knowledge, confidence,
and intended behavior changes. Youth leading those workshops
indicated more noteworthy effects of the program in support-
ing positive growth and skills for adulthood. Yet, key limitations
include the sole use of self-reported data and the lack of demo-

graphic diversity in clinician participants.
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Funding/Support: None declared.
Table 3. PATCH for Teens: Peer-to-Peer Workshop Participant’s Self-Reported Outcomes, Reported in
Percentages Financial Disclosures: None declared.
Knowledge: Because of PATCH, | now know.... Yes KindOf No Already Data Availability: The data that support the find-
Knew ings of this study are available from the corre-
Why it is important to be open and honest with health care providers ~ 69.0 51 0.7 25.2 sponding author upon request.
The type of relationship | have. with my health care provider matters 69.6 81 0.3 22.0 Presentations: A complete list of related oral and
Ieensinavellegal health Cér?.”ghts . _ 780 88 03 129 poster presentations can be found at www.patch-
| have a personal responsibility to be involved in my health care n3 12.5 1.0 15.2 program.org.
Learning to manage my health care is an important part of becoming ~ 71.0 8.9 0.3 19.8
an adult Acknowledgements: Our work would not be pos-
sible without the support from many individuals
Confidence: Because of PATCH, | am confident in my ability to... More Same Less Not Sure o PP X y
- - and organizations who have rallied around the
Talk openly and honestly with h'ealth care prowde.rs 46.3 46.6 2.4 438 vision of PATCH, a vision of empowerment and
Ad\{ocate (sp.eak up) for myself in health care settings 52.4 4.2 1.4 51 advocacy that is vital to the health and well-being
Be involved in my own health care 58.0 35.8 1.4 4.8 of adolescents.
Get the health care | need and deserve 53.6 4.2 1.4 3.8
Intended Behaviors: Because of PATCH, | plan to... Yes NotSure No
Talk to my parents, guardians, or trusted adults about health care 65.3 28.2 6.5 REFERENCES
Be more involved in my own health care 85.9 10.3 3.8 1. Ambresin AE, Bennett K, Patton GC, Sanci LA,
Learn more about how | can manage my own health care 84.9 10.3 48 Sawyer SM. Assessment of youth-friendly health care:
See a health care provider regularly 77.0 18.2 4.8 a systematic review of indicators drawn from young
Talk openly and honestly with health care providers 81.8 13.4 4.8 peoplgs perspeftwes. J Adolesc Health. 2013;52(6):670-
, ) o ) 681. doi:10.1016/j.jadohealth.2012.12.014
Build better relationships with my health care providers 84.2 1.3 45 ) )
. 2. Committee on Adolescence, American Academy
Advocate (speak up) for my health care rights 86.9 107 24 of Pediatrics. Achieving quality health services for
Overall Experience: The PATCH workshop was... Yes KindOf No adolescents. Pediatrics. 2016;138(2):20161347.
Interesti 204 26.0 36 doi:10.1542/peds.2016-1347
nteresting ‘ ‘ ‘ 3. Daley AM, Polifroni EC, Sadler LS. "Treat me like a
Useful 8 ns8 " normal person!". A meta-ethnography of adolescents'
Easy to understand 82.2 174 0.4 expectations of their health care providers. J Pediatr
Fun 53.8 385 76 Nurs. 2017;36:70-83. doi:10.1016/j.pedn.2017.04.009
| liked learning from other teens 80.0 18.8 12 4. Kim B, White K. How can health professionals
| learned a lot from PATCH 54.9 424 27 enhance interpersonal communication with adolescents
and young adults to improve health care outcomes?:

This initiative has evolved and been replicated in various
parts of the nation. Sites have varied in geography (rural and
urban), organizational structure (government and nonprofit),
capacity, and overall reach. With support from PATCH staff,
communities have adapted the program to their specific needs
and priorities (eg, hiring and training systems-involved youth as
teen educators or simply integrating programming into existing
public health initiatives). Health care and public health entities
continually express interest the PATCH Teen Educator Program,
as it seemingly provides a creative and youth-driven approach to
addressing other public health priorities (eg, health care transi-
tion and trauma-informed care). There is interest in additional
evaluation of the community-wide and long-term effects of rep-

licating, scaling-up, and adapting the intervention.
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DEAN’S CORNER

Harnessing Data to Foster
Research and Improve

Population Health

Jomol P. Mathew, PhD

hen COVID-19 was spreading
K -x / throughout the world, health care
providers and researchers needed

rapid access to data that were emerging at light-
ning speed. Fortunately, we were able to lever-
age currently available data analytics and digi-
tal technologies in our battle against COVID-19.
Electronic health records (EHR), which became
more widespread following enactment of the
American Recovery and Reinvestment Act of
2009," allowed iterative studies of symptoms
and patient responses to treatments, while
mobile technologies assisted in tracking the
spread of the virus. Video-based technologies
provided remote communication between pro-
viders and patients, and social media and the
internet helped disseminate information. These
developments likely contributed to the vastly
reduced death toll (6.58 million worldwide as
of November 11, 2022)2 compared to the 1918-
1919 influenza pandemic (approximately 50
million worldwide).3 The COVID-19 pandemic
radically changed our perspectives on how to

Author Affiliations: Jomol P. Mathew, PhD, is
the inaugural chief of biomedical informatics and
associate dean for informatics and information
technology at the University of Wisconsin School
of Medicine and Public Health; the director of
informatics for the UW Institute for Clinical and
Translational Research; and the associate direc-
tor of informatics for the UW Carbone Cancer
Center. Robert N. Golden, MD, is the dean of the
UW School of Medicine and Public Health and
vice chancellor for medical affairs, University of
Wisconsin-Madison.

Robert N. Golden, MD

conduct research and clinical care, and it set
the stage for data-driven biomedical research
and clinical practice.

REAL-WORLD DATA IN BIOMEDICAL
RESEARCH AND HEALTH CARE

The development of disease is influenced by a
person’s genetics, exposome (lifetime environ-
mental exposures), and interactions between
them. Advances in human genome sequenc-
ing;4 high-throughput multi-omics;®> and com-
putational, geospatial, and digital technologies
have created unprecedented opportunities for
studying genetic factors and the exposome
in relation to risk for disease. While effective
prevention, treatment, and management of
diseases depend on these factors, relevant
data from multiple perspectives are not often
obtained, let alone integrated. The vastness,
heterogeneity, and sparse linkage among data
generated over a patient’s life course, in turn,
limit the ability to integrate and analyze data in
a comprehensive and timely way. It is impera-
tive that we find ways to effectively utilize large
biomedical data sets.

Following the lessons learned from the pan-
demic, and with the release of the US Food and
Drug Administration’s new guidelines for using
real-world data,b universities and academic
medical centers must develop the capacity to
conduct multidisciplinary, data-driven research.
The University of Wisconsin School of Medicine
and Public Health (SMPH) has launched several
initiatives to advance research and the transla-
tion of findings to clinical care. Here, we high-
light a few examples.
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The Wisconsin Real-World Data
Collaborative

UW-Madison is developing a unique collab-
orative to enable ethical sourcing, standard-
ization, quality control, annotation, integration,
and analysis of biomedical data in a privacy-
compliant environment. The Wisconsin Real-
World Data Collaborative (RWDC) addresses
several major challenges with real-world data:

1. Incompleteness of data: A single EHR often
does not include complete health care informa-
tion generated over a patient’s life course, as
patients move among places, medical facilities,
and pharmacies. In addition, both genetic and
exposure factors may be missing or difficult to
access in EHRs. Data linkage across several com-
plementary data sources is a common method
to compensate for this incompleteness of EHR
data. Given the utmost importance of patient
privacy, research ethics, and compliance, we are
implementing EHR data linkage with state and
national data resources using privacy-preserving
linkage tools.” Our approaches promise to safely
access data from multiple sources.

2. Small sample size: When an academic med-
ical center does not have enough patients to
answer a research question—as in the case of a
rare disease—collaborative integration of data
from multiple sites becomes necessary. Such
integration is often challenging due to local
differences in data definitions. The Wisconsin
RWDC is designed to map and harmonize data
to common data models and vocabularies.

3. Lack of diversity in research and inadver-
tent bias: Many academic medical centers have
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Figure 1. Principles Embodied in the Wisconsin Real- Word Data Collaborative

limited diversity in their patient populations. This
can result in bias in sample selection and a lack
of generalizability of findings across communi-
ties, states, and the country. The SMPH’s Survey
of the Health of Wisconsin (SHOW)—funded by
the Wisconsin Partnership Program (WPP)—
effectively addresses these issues through its
statewide, randomly selected cohort for bio-
medical research. Between 2008 and 2019, the
program enrolled more than 6000 state resi-
dents (including children) with well-character-
ized health and health outcomes data. SHOW'’s
biorepository includes approximately 210,000
samples of urine, stool, blood, and derivative
samples collected from participants who con-
sented to use of their data in future research
projects. SHOW uses advanced survey methods
to ensure inclusion of participants that represent
the diverse populations of Wisconsin.8 In 2018-
2019, intentional oversampling was applied to
include disadvantaged and hard-to-reach popu-
lations that otherwise would not be represented
in biomedical research; one-third of the sample
includes residents of rural areas.

With a follow-up survey response rate of
more than 60%, the cohort presents a remark-
able opportunity to engage a diverse commu-
nity of participants in prevention and treatment
studies. SHOW is being incorporated into the
Wisconsin RWDC to accelerate availability of
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harmonized data and annotated specimens for
research.

With heterogenous, real-world data and a
Wisconsin-centric cohort, the Wisconsin RWDC
(Figure) will evolve into a unique data reposi-
tory for innovative research.

Innovation with Platform X and Data
Science Dry Lab Suites

Data-driven biomedical research relies heavily
on access to computing environments in which
data can be securely retrieved from multiple
sources, integrated, and rapidly analyzed. Lack
of scalability and cost-effectiveness of storage
and computing often impair researchers’ abili-
ties to analyze large data sets, particularly using
analytical approaches such as machine learn-
ing and artificial intelligence. At the SMPH, our
transformative Platform X computing environ-
ment features advanced data security, reliabil-
ity, and scalability. Secure transfer of raw data,
including protected health information, into
Platform X and transfer of deidentified results
out of the platform are facilitated through tools
that enable authentication, authorization, and
audit trails. To achieve reproducibility in data
analytics, we also are developing the Data
Science Dry Lab (DSDL) Suites, which bundle
servers, reference datasets, analytical software,
data pipelining tools, and algorithms commonly
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used to support each domain of biomedical
research. The first of these innovative suites is
supporting clinical data analysis and neuroimag-
ing research for a large, multisite study.®

FUTURE VISION

Emerging opportunities for expanding the capac-
ity of research that utilizes large data sets need
new systems and technologies for harnessing
data in order to deliver their full potential ben-
efits. Platform X, the Wisconsin RWDC, and the
DSDL Suites are examples of new tools that
can allow researchers to define phenotypes,
obtain and analyze holistic longitudinal data,
and download deidentified results. At the same
time, we must engage all of the diverse popula-
tions within our state and communicate results
to the participants. We are fully committed to
the development of an inclusive, real-world data
infrastructure that will accelerate advances in
research, education, and clinical care, and in
doing so improve the health of the residents of
Wisconsin and beyond.
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Elevating Science at the Medical
College of Wisconsin

Joseph E. Kerschner, MD

everal years ago, a blog on the relation-
S ship between art and science posted by

EBSCO Information Services (a company
that provides information resources and tools
to libraries, including art and science data-
bases) noted that, “Traditionally, art and sci-
ence have been treated as two separate dis-
ciplines, but when they are studied together,
it’s clear to see the impact one has on the
other. Visual art has been used to document
the natural world for thousands of years, from
cave drawings of animals that help today’s
researchers figure out yesterday’s fauna, to
paintings of centuries-old experiments that
show us how they were conducted.”

Among the most famous examples of the
interconnection between art and science is
the work of Renaissance master, Leonardo da
Vinci. Although da Vinci is best known for his
dramatic and expressive artwork, he also con-
ducted dozens of carefully thought-out experi-
ments and created futuristic inventions that
were groundbreaking for the time. The Boston
Museum of Science, which has exhibited da
Vinci’s scientific drawings over the years, has
created a website that includes an outstanding
overview of da Vinci as the artist, the inventor,
and the scientist “who has served as a role
model applying the scientific method to every
aspect of life, including art and music.”2
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Another example is the drawings of Andreas
Vesalius (1514-1564), whose groundbreak-
ing drawings, De humani corporis fabrica (On
the Structure of the Human Body), rapidly and
fundamentally changed the understanding of
human health and disease.3 Several of these
drawings have adorned the halls of the Medical
College of Wisconsin’s anatomy laboratories
for decades.

Art can serve as a bridge to science and
is crucial in helping us understand our scien-
tific legacy and how science is well-served by
applying an artistic lens. Together, art and sci-
ence help us interpret, study, and explore the
world around us.

To that end, within the walls of the Medical
College of Wisconsin (MCW) are individuals
dedicated to generating the knowledge that
changes lives across our community, state, and
around the world. Basic and translational sci-
entists at MCW drive discovery and relentlessly
pursue innovative and cutting-edge treatments
to positively impact health. The work is chal-
lenging, rewarding, and groundbreaking.

To elevate the important work of these
health and science leaders, MCW has launched
several initiatives designed to create aware-
ness of its research enterprise and elevate the
unique contributions of its scientists to advance
health globally. One such terrific endeavor
is Project Wonder: The Art of Science at the
Medical College of Wisconsin.4

Project Wonder, launched in March 2022,
partners MCW’s basic and translational sci-
entists with in-house and community-based
graphic designers, artists, illustrators, and writ-
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Images from Project Wonder: The Art of Science at
the Medical College of Wisconsin

ers to elevate and amplify their research inter-
ests and discoveries through bold, imaginative,
one-of-a-kind artistic representations of inno-
vative, life-changing research and its impact.
Promoted across Instagram, Facebook,
Twitter, and LinkedIn, Project Wonder uses
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social media to raise awareness of science
by making it accessible and engaging for the
public. Project Wonder reaches more than 1.5
million people across the globe. To date, the
Project Wonder website showcases 11 evoca-
tive art pieces with accompanying stories, with
more being added on a regular basis.

One piece, titled Effect of Probiotic
Supplementation on Endothelial  Function,
seeks to answer the question, “Can bacteria in
the gut predict the severity of a potential heart
attack?” The piece is illustrated by an animated
drawing of the body’s circulatory system and
gut, accompanied by a beating heart flashing
on and off.5

According to Michael Widlansky, MD, MPH,
Northwestern Mutual Professor of Cardiology
and professor of medicine and pharmacology
and toxicology at MCW, gut bacteria may even
be able to help improve diagnosis and treat-
ment of heart disease. John Baker, PhD, MCW
professor of surgery (pediatrics) and pharma-
cology and toxicology, and Nita Salzman, MD,
PhD, MCW professor of pediatrics and microbi-
ology and immunology, director of the Medical
Scientist Training Program, and director of the
Center for Microbiome Research, demonstrated
a link between bacteria living in the gut and
heart disease by treating rodents predisposed
to heart disease with antibiotics.

The treatment reduced the size of heart
attacks and the level of the hormone leptin in
the bloodstream, which appears to play a mes-
senger role connecting gut bacteria behavior to
heart health. Drs Baker and Salzman found that
treating the same rodents with a probiotic con-
taining Lactobacillus plantarum 299v—a bacte-
ria known to reduce leptin levels—generated
a very similar result. In humans, studies have
shown that gut bacteria play a role in control-
ling systemic inflammation in which the body’s
immune system is more active than it should be
— increasing the risk of heart disease and other
conditions.

Based on these and other findings, Dr
Widlansky is running a clinical trial testing the
antiinflammatory properties of a Lactobacillus
plantarum 299v probiotic in heart disease
patients. His team will measure the effect of
the treatment on reducing markers of inflam-
mation in blood samples and increasing blood
vessel dilation as a signal of improved vessel
health. Dr Widlansky published findings from a
pilot study of this probiotic treatment protocol in
2018 that found reduced inflammatory biomark-
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ers in blood plasma and improved blood vessel
function in 20 individuals. The clinical trial will
expand upon these results significantly with a
goal of recruiting more than 200 participants.
A second piece, titled Watching the Brain
Think, seeks to answer the question, “Is it
possible to watch a brain think?” The piece
features a creatively illustrated photograph
from 1992 that shows the most powerful mag-
net in Wisconsin (at that time) being lowered
by a crane into the formerly named National
Biomedical Electron Spin Resonance Center at
MCW, accompanied by a soundtrack reminis-
cent of a spinning magnet.6
In the 1990s, MCW became internationally
recognized for its pioneering work on func-
tional magnetic resonance imaging (fMRI), an
advanced version of the MRI. While research
on fMRI was underway at Harvard University
and other institutions at the time, MCW scien-
tists published their first academic paper on
fMRI'in 1992, which detailed one of the world’s
first three successful fMRI experiments. MCW’s
team made significant contributions through the
development of a real-time, noninvasive assess-
ment of brain function and the observation of
blood flow in the brain. Because blood flow in
the brain is linked to the activation of nerve
cells that pass along and store thoughts and
information, blood flowing to a specific area of
the brain indicates that area being used for a
specific task, such as controlling motion, storing
or recalling memories or processing language.
MCW’s research on fMRI was pioneered in
the early 1990s by the late James S. Hyde, PhD,
professor of biophysics and founding director
of MCW’s Biophysics Research Institute (now
the Department of Biophysics), and two gradu-
ate students, Eric C. Wong, MD, PhD, and Peter
Bandettini, PhD. They used a magnetic reso-
nance imager to not only look at the anatomy
of the brain, but to watch thinking take place. In
1999, MCW scientists would use fMRI to make
major discoveries, including a method for diag-
nosing Alzheimer’s disease. That same year,
MCW researchers were the first to record the
brain working in real time as a person mentally
shifts attention from one subject to another or
when a person is not paying attention at all.
MCW scientists have published more than
510 scientific articles on fMRI since the insti-
tution’s pioneering first manuscript in 1992.
Researchers throughout the world have cited
these papers more than 28,000 times in other
published studies. MCW’s fMRI researchers
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have garnered more than $82 million in federal
funding from the National Institutes of Health
since the early 1990s.

Additional Project Wonder pieces cover
such diverse topics as Redlining, Race, Bias,
and Breast Cancer;? Mitochondria Networks;8
Cerebellum Semaphore;® and Cardiovascular
Regenerative Engineering.10

Da Vinci once said, “To develop a complete
mind, study the science of art; study the art of
science. Learn how to see. Realize that every-
thing connects to everything else.”

Thanks to MCW’s basic and translational
scientists and in-house and community-based
graphic designers, artists, illustrators, and
writers, their informative and evocative work
underscores how the knowledge we are cre-
ating at MCW spans the entire health care
continuum and is helping to change lives and
communities.
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