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covid-19 Pandemic: 
impact on healthcare in missouri
by George J. Hruza, MD

George J. Hruza, MD, MBA, FAAD, 
FACMS, MSMA member since 1989, is 
the 2020-2021 President. He practices 
Dermatology in St. Louis. 

Everyone will remember what they were doing 
when the reality of the COVID-19 pandemic 
hit home with the associated feelings of 

foreboding and panic. 
At first, I felt like I was surfing at the crest of 

a wave having been in China toward the end of 
November, in Japan toward the end of January, and 
in northern California on February 29, 2020. I finally 
landed in St. Louis to the difficult decision. As I was 
the national president for the American Academy of 
Dermatology (AAD), I would have to cancel AAD’s 
annual meeting in Denver in mid-March with 20,000 
attendees. During my forced two-week staycation, 
I went through the feelings of fear, panic, worry, 
helplessness, concern about the damage COVID-19 
was wreaking across the world, and compassion for all 
the people dying and their grieving families.

I picked myself up from the floor and proceeded 
to learn everything I could about COVID-19 and 
set up an ad-hoc task force for AAD. The task force 
has been putting together recommendations and 
resources as to how we can take care of our patients 
safely during this time. 

The MSMA has likewise collected resources as 
to how you can function in the brave new world we 
now live in. At msma.org you will find dozens of 
resources on the new waivers for doing telemedicine, 
infection control, conservation and proper use of 
PPE, educational modules on various aspects of 
COVID-19, and HHS, CDC, WHO, CMS, Missouri 
DHSS, AMA, ACP, ACEP, MHA, and Johns Hopkins 
recommendations and waivers. The MSMA has been 

highly active in advocacy for telehealth regulation 
waivers, civil immunity during the pandemic, financial 
support for physician practices, and expanded 
COVID-19 testing capability. We called on the 
governor to issue a shelter-in-place order early on, and 
asked that opening up be done in a carefully considered 
manner. To keep members updated on current issues, 
the Association arranged for ongoing conference calls 
between MSMA and the director of MoDHSS, Randall 
Williams, MD, who is also an MSMA member.

Most elective and “non-essential” procedures and 
in-person visits were deferred in Missouri based on 
CDC and CMS recommendations in order to preserve 
PPE, and free up equipment, ORs, hospital beds, ICUs 
and ventilators for an expected surge of COVID-19 
cases (as was seen in Italy and New York City), and 
to prevent the spread of the virus in the healthcare 
setting. As Homeland Security considers all healthcare 
services to be essential, Missouri was never under a state 
order to not perform these procedures. Fortunately, 
due to the shelter-in-place order and social distancing 
in general, the surge never materialized. Missouri 
successfully “flattened the curve,” just like St. Louis did 
during the influenza pandemic one hundred years ago.

A dramatic effect of limiting visits and procedures 
to only the very essential ones across the state has been 
a 50-100% drop in office visits and hospital activity, 
putting many practices and hospitals, especially in 
the rural part of the state, on the verge of financial 
ruin. The federal government has stepped up with 
temporary help in the form of loans and grants through 
Coronavirus 1-4 legislation (the last two called CARES 
Act I and II). The state has also received some of the 
CARES Act funds to distribute to healthcare providers 
in Missouri. This is welcome temporary relief, but not 
sustainable. Based on CDC definitions, most elective 
procedures and regular doctor visits with appropriate 
precautions, are “low-risk” encounters. A trip to the 
supermarket, hardware store, or gas station may well 
be “riskier” than going to the doctor’s office or an 
outpatient surgery center, which are much better 
controlled environments. 

PRESIDENT’S FORUM
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Another concern of the healthcare system near 
shutdown is starting to become apparent. Patients are 
afraid to go to the hospital. There has been a dramatic 
drop of patients coming to the hospital for heart 
attacks and strokes. I do not think many us believe that 
those diseases have just miraculously disappeared. We 
are starting to see cases of patients with heart attacks 
dying or patients with strokes suffering irreversible 
damage due to delaying coming to the hospital for fear 
of getting COVID-19. 

Are some of the excess deaths we are reading 
about due to undocumented COVID-19 or due to 
other conditions that were not treated due to fear of 
COVID-19? Patients are deferring (or are being asked 
by their doctors to defer) getting chemotherapy or 
radiation therapy for cancer. In dermatology, NCCN 
recommended deferring treatment of thin melanomas 
for months. What do we tell such a melanoma patient 
that later develops metastatic disease when they ask if 
the delay may have allowed the metastasis to develop?

The economic damage caused by the virus in the 
U.S., with record unemployment expected to reach 
more than 20%, is and will cause a lot of hardship, 
which will fall on those least able to afford it. The 
layoffs are concentrated in jobs at the lower end of 
the wage scale. The impact will be huge. Fortunately, 
our safety net will help tide most over. My bigger 
concern is with the developing world where there 
is little or no safety net. What will happen in those 
areas with massive unemployment? I would anticipate 
widespread starvation, civil unrest, and death from 
non-COVID-19 causes.

As I write this, Missouri is a couple of weeks past 

its peak of new cases, Governor Parsons has relaxed the 
shelter-in-place order allowing all businesses to reopen 
with appropriate social distancing and other safety 
precautions in place on May 4, 2020. Kansas City 
started reopening on May 15 and St. Louis County 
and City May 18. All healthcare services can now 
be offered. Hopefully, it is not too late for our rural 
hospitals and clinics. For a successful restart, patients 
and staff must feel reassured that the clinic/hospital is 
taking reasonable precautions to keep everyone safe.

The AMA and many other professional societies 
have posted “restarting your practice” documents to do 
just that. In our office, patients and staff are screened, 
both patients and staff wear masks, all doors are open, 
social distancing is enforced, patients wait in their car 
until they are called, they don’t bring companions with 
them, surfaces are constantly cleaned, etc. I have found 
that patients really appreciate the steps we are taking 
to keep them safe and that we are there to take care 
of their medical needs. By having a detailed, written 
COVID-19 pandemic preparedness plan in place, we 
have been able to bring back staff who were leery of 
working during these uncertain times.

Until there is a vaccine or some highly effective 
treatment, COVID-19 will be with us. We will 
have to get used to a new normal and learn to work 
and play in that environment for many months, if 
not years. I have worked through all my negative 
emotions by gaining knowledge and taking actions 
along with many of you. It is up to us, the physicians 
of Missouri, to convey that rational, yet optimistic 
outlook to our fellow Missourians. With sensible 
precautions and our American ingenuity, we will 
persevere and thrive again.

Left: MSMA Council Chair George Hubbell, MD, 
delivers lunch to Amy Hamacher at Capital 
Regtion Medical Center.

In appreciation of Missouri physicians and 
healthcare workers, MSMA is calling in food for 
those providing care during the COVID-19 crisis. 
MSMA launched DocPlates on April 27 in 
Jefferson City, providing lunch to Dr. Randall 
Haight’s COVID-19 team at Capital Region 
Medical Center (CRMC). If you know of a 
COVID-19 team who deserves to be treated, 
email Haley Wansing at hwansing@msma.org. 
Tell us why they are your heroes.

msma delivers “docPlates” to Frontline healthcare Workers

MM
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Irony – a state of affairs defined as incongruity 
between the actual result of a sequence of events 
and the normal or expected result.  
We’ve all heard “Beware the Ides of March.” On 

March 15, 2020, the city of Kansas City, Missouri, 
was shut down by order of the Mayor due to 
COVID-19.  This date would also take me back 49 
years to March 15, 1971, at the hills of Khe Sahn 
Valley in North Vietnam where I knew my enemy.  
Thus, March 15 is one of those ironic dates in one’s 
reflection of life for me as a soldier in Vietnam and 
in the United States as a physician.  In 1971 I found 
myself in an intense battle.  I was injured, received 
the Purple Heart and returned to duty.   In 2020 I 
question the virus being an act of God vs. a hidden 
agenda.  Is COVID-19 an actual incident of germ 
warfare?  

As I stated numerous times during my 
presidency, I am very appreciative for the 
opportunity to lead our Missouri State Medical 
Association this past year.  I want to thank the 
administration, the staff, and associated affiliates 
with our organization.  Their continual dedication 
and purpose gives me great hope to keep medicine 
alive and successful.  

My year started with the vaping crisis and 
ended with the formation of DocPlates (providing 
lunches by MSMA representatives to physicians in 
rural areas) due to the COVID-19 crisis.   This is 
the third time in its 161 years that the Association 
didn’t have a face to face Annual Meeting or 
Convention.  The first was the Civil War; the 

James DiRenna, DO, MSMA 
Immediate Past President and 
member since 1996, is from Kansas 
City, Mo., and practices Family 
Medicine for the MOSAIC Lifecare 
Organization.

second was during WWII, and the third was s 
different kind of war, the  COVID-19 crisis.  

MSMA’s Annual Meeting still took place by 
video and phone conferencing. I wish George 
Hruza, MD, the best as your incoming state 
president, and pledge my support. I want to 
acknowledge and give special recognition not only 
to the entire MSMA staff, but the departments 
of legislation, membership, and insurance. Our 
MSMA staff members work tirelessly in support 
of physicians and our member’s problems by 
providing resources and services.  I also want to 
acknowledge my ongoing respect and gratitude to 
our Missouri State Medical Association Alliance 
for their dedication and support of our advocacy.

The future of MSMA as I see it is to continue 
avocation, education, and participation.  Our 
organization is only as good as its membership.  
The teaching of medicine will continue to have its 
standards of foundation, however curriculums will 
be challenged.  Telemedicine will continue to grow 
at an impressive rate.  Half of all the U.S. hospitals 
use some sort of form of telemedicine now.  This 
alone is favorable to all state and federal legislation.  
Telemedicine comes with its own learning curve 
due to issues concerning privacy, confidentiality, 
credentialing, and liability.  It will be interesting 
to see what happens after the Missouri Governor’s 
executive order expires this summer relating to 
how a physician will be allowed to practice under 
the present law as it relates to telemedicine.  It is a 
priority that physicians of Missouri understand the 
state law and how it is implemented.  

We continue to live in uncharted waters. 
One must totally believe in organized medicine 
to achieve professional goals, patient health and 
safety, and create a balance that leads to making a 
difference.  

I hope our paths cross in the future. To all of 
my family, friends, and colleagues: “May you live 
as long as you want, but never want as long as 
you live.”  

covid-19: a different Kind of Warfare
by Col. James DiRenna, (Ret) DO

MM

PRESIDENT’S FORUM
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Politics, economics, and the science 
in Public health
by Elie Azrak, MD

Elie Azrak, MD, MHA, FACC, FSCAI, 
MSMA member since 2001, is a 
Cardiologist in St. Louis, Missouri. 
He is a Missouri Delegate to the 
American Medical Association. 

The Coronavirus Aid, Relief, and 
Economic Security (CARES) Act of 
2020, recently signed into law by 

President Trump, includes a provision for a 
$100 billion package for the Public Health and 
Social Services Emergency Fund designed to 
provide cash flow to hospitals grappling with the 
Coronavirus pandemic.1 

Other provisions of the Act secure loans 
to large and small businesses, and implement 
direct cash transfers to individuals, amounting 
to a total of $2.2 trillion, or 10% of the U.S. 
GDP. It is not yet clear how some of the relief 
funds will be distributed and used, and thus 
some assumptions of potential unfairness, 
including waste, fraud and abuse alas are 
inherent to this calculation. Nonetheless, as a 
bipartisan effort this Congressional action and 
the swift subsequent Presidential sign-off seem 
an effective outcome of the political process: 
prompt action during a crisis.

As the COVID-19 pandemic rages on and 
the economy is frozen, many have asked the 
question in the manner an economist may do 
so: “What is the Value of a Statistical Life (VSL) 

under the conditions of the current pandemic.”2, 

3 In other words what is the tradeoff between 
economic viability and death rates? In fact, this 
is the core question being asked in an intense 
debate among our political – and business – 
elites. The ideological right and much of the 
business community are making a case for an 
early resumption of economic activity lest the 
“country will die;” the left and most health 
care experts are calling for tighter controls on 
economic and personal exchanges lest “more 
people will die.” We are facing the worst kind of 
trade-off.

While our health care system – mostly acute 
care hospitals, the recipients of the financial relief 
package under the CARES Act – is dealing with, 
or gearing up to deal with a surge in COVID-19 
cases, public health experts are scrambling to 
use the meager, long-starved resources of the 
local and regional health departments, and  the 
Centers for Disease Control (CDC) to “flatten 
the curve”. This requires: 1) communicating 
– and enforcing – social distancing, the most 
effective measure of preventing transmission; 
2) scaling up diagnostic testing for mass 
detection of cases; and 3) tracing, notifying and 
quarantining contacts of COVID-19 infected 
individuals (contact tracing). 

The second and third measures also have 
proven effective when adopted early and scaled 
up in countries such as Germany, South Korea 
and Singapore. In South Korea, where lessons 
were learned from the 2003 SARS epidemic, 
legislative change to allow government access 
to medical records without warrants, the use of 

there needs to be an optimized avenue through which effective public health 
measures in the u.s. can be adopted in order to effect maximal protection of lives.

GUEST EDITORIAL 
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big data  to track cases and contacts through 
cell phone records and locations, and the 
widespread use of “push notification” messages 
to alert suspected contacts and monitor their 
compliance with quarantine were extremely 
effective.4 Important to say, the social, cultural, 
and political nature of the U.S. is vastly 
different, and the notion of government 
intrusion into private health records is probably 
a non-starter!

Nonetheless, there needs to be an optimized 
avenue through which effective public health 
measures in the U.S. can be adopted in order 
to effect maximal protection of lives. This 
avenue can only be achieved through active 
engagement of political and public health 
leaders – hitherto natural foes that have 
resented each other. Public health leaders 
may have to step down from their perceived 
moral high horse, abandon the dictum of 
“primacy and purity” of scientific evidence, 
and understand nonscientific factors that help 
“move knowledge and research into policy and 
practice.”5

Just as the public recognizes the importance 
of science and investments in public health,6, 

7 political leaders and elected officials will have 
to recognize science as relevant – even critical to 
policy success – and proactively seek alternative 
solutions from public health experts.8 Only then 
can policy making became pertinent, both for 
the short timeframes that drive politics and the 
long timeframes which dominates public health 
science and interventions. Only then will we 
have laws which include provisions to save banks 
and Boeing (which may be necessary); only 
then will we also include provisions that ensure 
success of public health campaigns and future 
pandemic planning that will save lives both 
statistical and real.
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Tri-State Occupational Medicine, Inc. (TSOM) 
is looking for physicians to perform disability 

evaluations in their MO offices. Part-time 
opportunities. No treatment is recommended 
or performed. No insurance forms. No follow 

up. No call, no weekends and no emergencies. 
Preferred specialties – rehab med, emergency 
med, internal med or family med. Training and 
all administrative needs including scheduling, 

transcription, assisting, and billing are provided. 
Must have a current MO medical license. 

Physicians needed 
for outpatient exams/
no treatments

Contact:  Susan Gladys  
susang@tsom.com 

866-929-8766 / 866-712-5202 (fax).
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The first COVID-19 patient was diagnosed in 
the State of Washington on January 21, 2020, 
and we stood up our DHSS Public Heath 

Incident Response Team on January 27.  
From day one, we adopted the admonition from 

Mark Twain: the secret to getting ahead is getting 
started. May 6 marked 100 days in which we have met 
daily, except for a very few days on weekends, and on 
those weekends we have still worked to meet time-
sensitive challenges around the state. 

As I told the Senate and the House in March, I 
have always felt we were prepared to ride out a storm 
because of the faith I had in a whole government 
approach that aligns all of state government with 
our providers, hospitals, and local public health 
departments. I felt then and have had my faith 
affirmed that we would all rise up to meet whatever 
came our way. 

We have a saying in public health that 
relationships are everything, and everything else is 
derivative. I have always thought public health at its 
best is a force multiplier that aligns and coordinates 
resources at a time of crisis while providing calm, cool, 
and collected leadership. 

There is another old saying in public health that 
“a crisis is no time to be making introductions,” and 
we have worked very hard over the last three and a half 
years to engage with our external partners at the local 
level.

Communication is vital.  Governor Parson has led 
the way as he has met weekly for the past nine weeks 
with the Missouri Hospital Association, a group of 
infectious disease physicians, mayors, clergy, sheriffs, 
and county commissioners. The daily press briefings 
he gives have become a staple, and they have provided 
the opportunity to explain the data and science behind 
policy decisions that almost always result in divided 
opinions. 

Missouri is a diverse state and it is necessary to 
collect data when making life and death decisions. But 
clinicians understand that at the end of the day, one 
must treat the patient and not the chart, and that is 
where experience and expertise make a big difference. 
Many of you have walked into a patient’s room and 
had someone say, “I am so glad you are here.” I found 
while practicing for over 30 years that what that meant 
was they were in pain or anxious and they were glad 
someone with the experience and expertise had arrived 
to help them. I know the Governor, as a former sheriff, 
and I, as a former clinician, have relied on our training 
and experiences handling emergencies during this 
situation.

After being in Washington with my fellow state 
health directors and others from the U.S. Department 
of Health and Human Services and the White House 
during the last week of February, I decided the best 
recommendation going forward was to stress testing 
and access to mobile test sample collection sites (more 
than 150 mobile sites are now in Missouri). I want 
to extend my appreciation to the clinicians, hospitals, 
laboratories. and local health departments that 

Missouri was one of the first states to have the Battelle Critical Care Decontamination 
system which can decontaminate as many as 80,000 n95 face masks per day
so they can be safely reused.

state of missouri supported by Four 
essential Pillars for covid-19 response
by Randall W. Williams, MD

Randall W. Williams, MD, FACOG, 
MSMA member since 2017, is 
the Director of the Department 
of Health and Senior Services 
in Jefferson City, and an 
Obstetrician and Gynecologist. 
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made that happen in parallel with social distancing 
requirements.  

On April 12, one week after Missouri hit its peak 
number of cases while we were testing symptomatic 
patients almost exclusively, I calculated the per capita 
rate of testing and we were 15th out of 37 states with 
populations over 1.5 million, and 2nd among our 8 
contiguous states, including Illinois.  

We met with the White House the week of May 
4, and while our testing rates fluctuate as 
we have fewer symptomatic people, we 
are still in the top tier for testing capacity 
in the country with 16 commercial 
and academic labs along with our State 
Public Health Laboratory.  We currently 
have the capacity to do more than 8,000 
tests per day in Missouri. By partnering 
with a commercial lab, we were recently 
able to get 3,000 tests with sampling kits 
in 12 hours when we applied our “box 
in” strategy to a processing plant in St. Joseph in late 
April. We tested asymptomatic employees and about 
15% received positive results (consistent with CDC’s 
reporting of 19 states’ experiences).

We are now at a R0 of 1 with this outbreak, and 
fortunately never had to engage a crisis care plan in 
Missouri, even in the St. Louis region where half of 
our cases have occurred. Our positive cases continue 
to trend downward, as do our hospitalizations and 
ventilator utilization. We have been helped by an 
early diminution in flu cases this year, so we now 
move out of the acute phase and into a recovery 
phase. We understand the importance of continued 
social distancing and the ability to quickly respond to 
outbreaks in vulnerable populations such as long-term 
care and other congregate living facilities, meatpacking 
plants, and first responders and clinicians. 

As we move forward, the four essential pillars of 
the state’s “Show Me Strong Recovery” plan include: 

1. Expand testing capacity and volume in the 
state.

2. Expand reserves of PPE by opening public and 
private supply chains. 

3. Continue to monitor and, if necessary, expand 
hospital and health care system capacity.

4. Improve ability to predict potential outbreaks 
using Missouri’s public health data.

Expanding testing capacity and volume in the 
state gives us the capability to “box in” outbreaks and 

do monitoring and surveillance, including antibody 
testing. The State Public Health Laboratory will 
soon receive DiaSorin instrumentation which can do 
175 tests per hour and is one of the serological tests 
approved by FDA.

The state is expanding reserves of personal 
protective equipment by opening public and private 
supply chains. Missouri was one of the first states 
to have the Battelle Critical Care Decontamination 

System which can decontaminate as 
many as 80,000 N95 face masks per 
day so they can be safely reused.

The third pillar guides us to 
monitor, and if necessary, expand 
hospital and health care system 
capacity. This includes isolation and 
alternate care facilities for those who 
cannot self-quarantine at home. 
Missouri has also purchased 225 
ventilators to supplement the 123 we 

have available if needed regionally or statewide.
The fourth pillar calls us to improve our ability 

to predict potential outbreaks using statewide public 
health data.

I am particularly fond of President Harry Truman, 
and one of my favorite quotes from him summarizes 
the actions of so many Missourians over the last few 
months, “I have tried to give it everything that was in 
me.” We join you in mourning with all who lost loved 
ones and hope we can continue to learn and advance so 
that we can decrease the number who are affected and 
become ill in the future. 

In closing, I can’t state it any better than the 
Governor who recently said, “Because Missouri took 
aggressive actions to combat COVID-19 from the start, 
we are in a good place with each of these pillars, and 
we are confident we are ready to move forward into the 
recovery process. I want to encourage all Missourians to 
make wise decisions, love your neighbors, and support 
each other in every way you can.”

msma has coordinated a series of covid-19 
conference calls between msma physicians and 

randall Williams, md, director of the missouri 
department of health and senior services. 
visit www.msma.org/covid19-conf-calls 

for latest conference call schedule.

MM
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This issue of Missouri Medicine includes 
updates on the use of telehealth techniques 
from experts. The use of telehealth to 

support long distance care and education has 
increased substantially.1  Telemedicine use for 
behavioral/psychiatric care has been common.  
It has also been used increasingly to support 
emergency services, intensive care or stroke, 
particularly in rural environments. 

Project ECHO started as a strategy to 
disseminate knowledge about the treatment of 
Hepatitis C in New Mexico,2 but has now, as 
described in this issue, has become a broad-based 
educational strategy with 24 unique programs 
supported by the Missouri Telehealth Network.  
This spring those of us who knew nothing about 
telemedicine – as well as our patients – had to 

quickly learn the makeshift strategies that would 
enable nonemergent health care to continue.  

Our first experience with virtual visits 
was a special clinic to evaluate patients with 
respiratory complaints (who could have 
COVID-19) that enabled them to reassure 
the patient who clearly did not and to triage 
patients to either the emergency department if 
very sick or MU Health Care’s drive-through 
testing center if they were not.  This strategy 
also kept potentially contagious patients our 
of the clinics and physically isolated from 
others.  The strategy used for health care surge 
control is called “forward triaging” which 
enables protections for patient, provider, and 
community from exposure.3

In the pre-COVID era, routine home-based 
patient-doctor telemedicine care was limited 
due to lack of reimbursement.  Not surprisingly 
capitated systems like Kaiser Health have been 
the earliest adopters where 52% of the more 
than 100 million patients visits in 2018 were 
virtual ones.4  The COVID-19 pandemic created 
changes nearly overnight. Now patient and 
physicians were striving to reduce in-person 
visits for public health reasons.  

In a period of two weeks, MU physicians 
primary care and subspecialty physicians went 
from none to over 4,000 virtual outpatient visits 
per week on a secure platform. This allowed 
us to take care of all of the other problems 

Patient-doctor telemedicine: virtual 
Care in the Era of COVID-19 and Beyond
by Steven Zweig, MD, MSPH

Steven Zweig, MD, MSPH, MSMA 
member since 2019, is Dean of the 
University of Missouri - Columbia 
School of Medicine. He practices 
family, geriatric, and hospice and 
palliative medicine.

virtual visits will likely remain in place after this pandemic is over.  We will need 
to be mindful of their advantages and disadvantages going forward.
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our patients had in spite of the pandemic.  
We did our best to not defer patients who 
would otherwise be stacked on to future 
schedules, miss the opportunity to have needed 
evaluations or refills, or worst of all become 
sicker from their acute or chronic illness 
requiring avoidable visits to emergency or 
hospital admissions.  

The rule changes by Centers for Medicare 
and Medicaid (CMS) to pay for virtual visits 
between physician and patient helped to 
enable this innovation. Physicians can follow 
the same documentation guidelines used for 
in-person visits and get paid the same rate for 
virtual visits incorporating both audio and 
visual capabilities.  Unfortunately, many of 
our patients could not operate the ZOOM 
platform, did not have a computer or smart 
phone, or did not have sufficient internet 
resources to enable a connection.  Whereas 
follow-up visits by phone were equally 
important, reimbursement for these visits 
was at first much less. Not surprisingly those 
patients most vulnerable due to poor social 
resources were likely to suffer once again by 
even more limitations in access. Even before 
the COVID-19 pandemic, Missouri was 
among the most supportive states for telehealth 
reimbursement for professional services. 5 

Also, some important outpatient care 
does not lend itself to virtual visits. Virtual 
ophthalmology visits, for example, are much 
more difficult especially if an instrument 
assisted examination is required. Even in the 
primary care setting, we brought in patients 
who could not be care for virtually, such as 
those requiring a hands-on physical exam (e.g. 
abdominal pain) or a procedure (e.g. ingrown 
toenail excision).  We felt comfortable doing 
this because of our comprehensive strategy 
to keep sick people out of the clinic (video 
assessment and drive through testing, keeping 
sick staff at home, preventing visitors, and 
screening all who enter the clinic with questions 
and temperature) knowing that we could 
make it safe for both our staff and our patients 
needing to be seen.  

Virtual visits will likely remain in 
place after this pandemic is over.  We will 
need to be mindful of their advantages and 
disadvantages going forward.  While audio-
visual care is likely more effective than audio 
only or asynchronous email consultations, 
there are limitations with the quality of the 
transmission, the stilted social interactions, 
potential for missing nonverbal cues, and 
the loss of “healing touch.”6 This also has 
implications for medical education.  These 
past weeks students and residents have been 
included as third parties in the virtual visit. 
We will need to determine curricula that best 
prepare them for this change in practice.  

All in all, the innovations that have 
come from catastrophe will help provide 
greater access for our patients, particularly 
those who are old or disabled, those with 
limited transportation ability, people in rural 
communities who need distant subspecialized 
care, behavioral health visits that may have 
been limited by stigma, and even working 
patients who are more likely to attend visits 
if they can minimize lost time from work. 
Elements of chronic disease care that emphasize 
how to help the person stay well in their home 
environment might be best accomplished in 
that environment, even virtually.  How we can 
best provide that care and when it is a “better” 
substitute for in-person care will be an ongoing 
dynamic between physicians, patients, and 
probably payers in the future. 
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missouri rapid rural Population health 
response to the covid-19 Pandemic 
by Kathleen Quinn, PhD, Jennifer L. Eldridge Houser, PhD & Julie M. Kapp, PhD

Kathleen Quinn, PhD, (left), is the 
Associate Dean for Rural Health in 
the School of Medicine and with 
University Extension; Jennifer L. 
Eldridge Houser, PhD, is a County 
Engagement Specialist in Nutrition 
and Health Education in University 
Extension; and Julie M. Kapp, PhD, 
is with the School of Medicine 
and Population Health Sciences, 
Precision Health Initiative; all are at 
University of Missouri - Columbia, 
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the covid-19 Pandemic
On March 11, 2020, the World Health 

Organization declared the novel coronavirus outbreak 
a pandemic. The coronavirus disease COVID-19, 
caused by the severe acute respiratory syndrome 
coronavirus 2 (SARS-CoV-2), is reportedly mild to 
moderate in approximately 80% of those diagnosed, 
severe in approximately 15%, and critical/fatal in 
approximately 5%.1 It is mainly transmissible through 
respiratory droplets in the air and those that land on 
surfaces. COVID-19 is more transmissible than the 
seasonal flu, with the former having a reported2 median 
basic reproduction number (the number of new cases 
transmitted by a single case) of 2.79 and the latter3 of 
1.28. Particularly concerning is the case-fatality rate 
(the proportion of deaths from COVID-19 among 
those diagnosed) reported to range from 2.3% in 
China to 7.2% in Italy.4 As of May 18, 2020, there are 
a reported confirmed 4,748,356 cases of COVID-19 
globally, with 1,491,547 cases in the U.S.5

impact on rural missouri
On March 13, 2020, the Governor of Missouri 

declared a state of emergency. Missouri includes 115 
counties or county equivalents (114 counties plus the 
City of St. Louis, referred to here as 115 “counties”). As 
of May 18, 2020, Missouri reported 10,789 cases and 
594 deaths, impacting 88.7% of the 115 counties.6 The 
population distribution of confirmed cases includes 
3.4% ages <20; 12.9% ages 20-29; 13.5% ages 30-39; 
15.2% ages 40-49; 17.7% ages 50-59; 15.6% ages 60-
69; 9.9% ages 70-79; and 11.7% ages 80 and older.6 

Missouri has the potential to mitigate 
the transmission and impact of COVID-19. 
Compounding the problem for the 99 of 115 
counties (86%) that are rural is that 55 of those rural 
counties (56%) are without a hospital,7 and only 
71% of rural Missourians have access to broadband 
internet,7 making even telehealth options challenging. 
COVID-19 places at highest risk for severe disease or 
death those over 60 years of age, those with underlying 
health conditions, such as hypertension, diabetes, 
cardiovascular disease, chronic respiratory disease, and 
cancer.1 In 2019, Missouri ranked 40th out of the 50 
states in cardiovascular deaths per 100,000; 33rd in the 
percent of the population uninsured, and 29th in the 
percent of the population with diabetes.8

Population health response
While the Missouri department of health is 

busy with surveillance, testing, and communication; 
and existing healthcare systems are busy providing 

With the extensive reach and community-level resources mu extension provides, 
our knowledgeable, caring faculty and staff were quickly able to gear up to meet 
these unprecedented demands, especially in rural missouri.  
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healthcare, there are 
429 faculty and staff 
delivering programming 
through the University 
of Missouri (MU) 
Extension, which reaches 
into every county. 
These faculty deliver 
programming in four 
main areas: 1) agriculture 
and environment, 2) 
youth and family, 3) 
business and community, 
and 4) health and 
safety. They also engage 
with Missourians to 
extend MU knowledge 
and resources through 
collaboration with 
researchers and 
community leaders.  

MU Extension’s 
land grant mission 
is to improve lives, 
communities, and economies by producing relevant, 
reliable, and responsive educational strategies 
throughout Missouri. In late 2016 and early 2017, 
MU Extension gathered input from more than 
1,000 Missourians on key challenges facing their 
communities through townhalls and qualitative-
quantitative data collection. The emergent themes were 
named the “Three Grand Challenges:” 1) economic 
opportunity, 2) educational access and workforce 
preparedness, and 3) health and well-being. This re-
imagining of the mission allowed MU Extension to 
focus efforts on being responsive to the most pressing 
needs of Missourians. Because of MU Extension’s long 
history in each county and refinement of its responsive 
approach, MU Extension was uniquely positioned 
to provide innovative population health solutions to 
the COVID-19 pandemic as community educators, 
coordinators, and advocates. A sample of our efforts are 
described below.

1. Development and dissemination of COVID-19 
educational materials, including handouts,9 and a 
COVID-19 resources website.10 The website was 
launched March 16, 2020. As of May 18, it has 
received  9,504 page views. The resources have 
resulted in 462 media placements for a total reach of  
96,084,081.

2. Development and dissemination of resources 
for MU Extension faculty on how to transition 
teaching and learning to online formats.11 This page 
was launched March 13, 2020. As of May 18, it has 
received  6,054 page views.

3. Development and implementation of 
online programming for Missouri citizens, where 
broadband is available. Examples include:

(a) 4-H specialists statewide developed and 
implemented nine-week programming for Missouri 
youth via Zoom on science-based topics with hands-
on lessons for kids to easily replicate at home, and 
an opportunity for kids to post videos to a forum 
showcasing their activities.

(b) Missouri Small Business Development 
Center created business resources for COVID-19, 
to include a step-by-step guide on how to respond 
to business disruption and how to manage their 
workforce.

4. In cooperation with other professionals in 
the University of Missouri System, development 
and dissemination of key resources for Missouri 
healthcare professionals to protect, diagnose and 
treat patients with COVID-19, as well as safeguard 
their communities.

Because 99 of Missouri’s 115 counties (86%) are rural, and 55 of those rural counties (56%) 
are without a hospital, MU Extension directed county-specific community coordination 
and advocation groups to track and share individual and community needs, including 
healthcare and food delivery to homebound individuals.
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5. County-specific community coordination and 
advocation.

(a) Two Extension county engagement specialists 
created Madison County Food Helpers Facebook 
group to track and share individual and community 
needs; schedule volunteers to collect and deliver food 
to homebound individuals and the local food pantry, 
and staff the food pantry according to CDC guidelines. 
Madison county reported a population of 12,088 in 
2019.12

(b) Efforts by two County Engagement Specialists 
in nutrition and health education in Knox County 
(2019 population estimate: 3,95912). One author (EH) 
describes her involvement as follows: 

“I went around last week checking in with essential 
businesses (pharmacy, grocery store, physician, farm 
equipment repair, feed store, banks) asking them 
about adjustments they have made and plan to make 
considering the impact that the coronavirus may have 
on their business. I asked them if employees were cross-
trained so that more than one person could do every 
job, if a key employee were to become ill. I suggested 
a six-foot spacing if at all possible between employees 
and customers. I asked about employees who were high 
risk (older and/or with chronic health conditions) and 
plans to protect them specifically. I gave each business 
my card, personal cell phone number, recommendations 
from the CDC regarding policies, cleaning techniques, 
and other advice on how to continue business during 
this pandemic.  
      I suggested that the grocery store consider 
expanding their delivery business. They asked me to call 
their corporate headquarters as they were not planning 
on doing this, nor did they consider their highest 
risk employees and how to protect them. I called the 
corporate headquarters and emailed information to 
them from the CDC and offered to help the store in my 
county find volunteers to deliver groceries. Less than a 
week later the grocery store called and asked me to put 
together a team of volunteers for both shopping and 
delivery. I have done that and am currently trying to 
get the store to prioritize younger volunteers as they are 
at the least risk [for severe symptoms]. And I am trying 
to recruit younger volunteers to do this work, as the 
normal network of community volunteers is older. 
      I also went to the sole healthcare provider in the 
county to ask her what I could do to help her. She asked 
for a packet of information to give to patients that she 

asked to self-quarantine, that included all the delivery 
numbers in town, the rules of self-quarantine, and how 
to care for themselves. My office manager and student 
assistant assisted me in making 50 copy packets that 
were delivered to her within 48 hours.”

To date, Madison county reports three cases and 
Knox county reports zero cases. 

The University of Missouri Extension’s innovative 
rural population health efforts to address COVID-19 
prevention, mitigation, and containment have come to 
be known as “Show-Me Resilience.”

conclusion
States must rely on their land grant universities 

as vital partners in the effort to contain the present 
and future epidemics or pandemics. With the 
extensive reach and community-level resources MU 
Extension provides, our knowledgeable, caring faculty 
and staff were quickly able to gear up to meet these 
unprecedented demands, especially in rural Missouri.  
The silver lining: these innovative practices will make 
us more effective as we move past this challenge and on 
to those that inevitably will arise in the future. 
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COVID-19 has manifested as twin public health 
and economic crises.  In mid-Missouri, after 
shelter-in-place orders during the first wave, 

social and physical distancing appears to have worked 
well so far.  The risks associated with reopening remain 
uncertain, but we have had the opportunity to learn best 
practices from other communities and health systems.  

To date, approximately 10% of symptomatic (since 
early March) and also preoperative (since late April) 
patients statewide have tested positive for COVID-19.  
In Boone County, that number is reportedly closer 
to 2-3%.1,2 The good news is that the first wave of 
COVID-19 was less severe in mid-Missouri than we had 
feared; the bad news is that we remain quite vulnerable 
to future waves of infection coming from either coast.  
Amid the tragedy, we have also been inspired by the 
innovations of our local community.  

mu emergency department response 
and experience 

Emergency Departments (ED) have seen 
plummeting patient volumes, both nationally and in 
mid-Missouri.  When comparing to the pre-COVID 
admission rate, the University of Missouri (MU) EDs 
saw a 43% drop in overall ED volume in April 2020 
compared to 2019 (Figure 1).  The initial approach to 
the COVID-19 pandemic at the MU EDs was multi-
faceted and encompassed three main areas:  safety, 
clinical care, and education.

For emergency medicine (EM) physicians, the 
response is a natural outgrowth of our training.  EM 

physicians are trained to be flexible and think “outside 
the box” in order to rapidly adapt to new situations.  
Learning from our Italian colleagues, we quickly divided 
our ED into two main areas:  a “clean” and a “dirty” 
section.  Patients were screened prior to physical entry 
into the ED for fevers and respiratory symptoms.  
Those who screened positive for these symptoms were 
separately admitted to the “dirty” side, in an effort to 
cohort possible COVID+ patients.  Initially, the ED 
entrance was a tent; over time, this was upgraded to a 
shipping container-type building for our screening staff.  
This upgrade was necessary after accounting for staff 
needs of heating, air conditioning, and protection from 
the elements.

In another effort to keep potentially infectious 
patients away from the ED, we initiated telemedicine 
visits across the system for general health as well 
as for COVID screening.  A remote drive-through 
COVID testing center was opened, and the timing 
was coordinated with similar efforts at Boone Hospital 
Center.  Patients were given the option of a virtual 
screening visit, or to come to the drive-through site, and 
to be questioned using a nursing protocol.  At our peak, 
over 200 patients were utilizing drive-through testing 
daily.  

If one word were to describe our ED response 
to this pandemic, it would be “innovation.”  We 
converted our decontamination room to use as a 
COVID code room.  Having an entrance to the outside 
prevented the critical concern of having a possibly 
infectious patient from passing through a clean ED.  
We outfitted that room to the same standard as one 
of our resuscitation rooms.  Another benefit to the 
use of this room was that it was equipped for negative 
pressure.  One of our faculty, Adam Beckett, MD, and 
his Global First Responder colleagues, also designed 
a portable airway protection device to help keep his 
ED and EMS colleagues safe when performing high 
risk procedures like intubation.  We have also been 
inspired by community efforts to #HackThePandemic, 
from a local high school student who 3D-printed face 
shields for distribution,3 to the collaborations between 
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the Columbia STEM alliance and the MU College 
of Engineering, and across the University of Missouri 
campus, where a MU Textile and Apparel Management 
student innovated a way to use a laser cutter to cut 
10,000 pieces of cloth daily, to address the shortage of 
masks.4

Personal protective equipment (PPE) has been a 
national concern as well as at our facility.  Thankfully, 
we have never reached the point of inadequate PPE, 
but cleaning and reusing N-95 masks is definitely 
the new normal.  Our institution also implemented 
UVC for decontamination.5 Who would have ever 
thought that a recommendation to use bandanas as face 
coverings would be featured on the CDC website?  We 
also learned the side effects of long-term mask usage, 
previously used for only limited patient encounters, that 
we now wear for 8-12 hour shifts.  Painful noses and 
facial abrasions were some of the new problems that our 
frontline healthcare workers have encountered.

The patient and family experience has also changed 
greatly.  In conjunction with increased COVID-19 case 
numbers, stricter visitor rules were implemented.  For 
most patients, this meant being in the ED without 
loved ones or advocates.  Creative solutions such as 
video conferencing were used to help connect patients 
with their families.  Perhaps the hardest times were with 
critically ill or dying patients.  To not be able to spend 
your final moments with your family takes an emotional 
toll not just on families, but also on staff who sometimes 
feel that they have had to take on the role of supportive 
family members amid this pandemic.  We certainly 

worry about burnout and 
compassion fatigue among all 
our caregivers.

Despite everything, 
morale has remained high 
in the ED over the past few 
months.  Community support 
has been amazing, from 
uplifting messages to the meals 
provided for frontline workers.  
Hopefully, what we have 
learned in this first wave will 
enable us to work more safely 
and efficiently in future spikes.

Boone County Medical 
Society (BCMS) 
covid-19 outreach

Although there is undeniable tragedy that comes 
with a pandemic, there are also opportunities.  This 
pandemic has highlighted the cracks in the structure of 
our health care delivery systems, economy, and social 
welfare systems.  Now more than ever, there is a role for 
organized medicine to provide a voice for our physicians 
on the frontlines, as well as to connect our physician 
community and provide timely and helpful information.  

Given that data on COVID-19 has been limited, 
preliminary, and rapidly evolving, our Boone County 
Medical Society (BCMS) began hosting weekly webinars 
on COVID-19 on March 24, 2020.  These webinars 
have been an important source of information for all our 
community physicians, and we opened up attendance to 
members and nonmembers alike, as well as to residents, 
fellows, and medical students throughout Missouri.  It 
has also provided a forum to ask questions of our local 
experts.1,2.5 

We have had speakers from our state and local 
health departments as well as leaders and physicians 
from all three major local hospital systems.  It has been 
reassuring and heartening to know that leaders from 
all three local hospital systems are meeting weekly 
to strategize and to craft consistent and organized 
messaging and local responses.  Especially in light 
of recent reports of conflict between state and local 
health departments in other states, it is comforting to 
see and hear our state and local health departments 
working closely together.  Early, consistent and cohesive 
communication is critically important during this global 
crisis. 
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Figure 1.  Monthly ED volume at University Hospital and Women & Children’s Hospital.
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Almost every week, we have had a speaker 
representing the public health perspective, represented 
by Ashley Millham, MD, Medical Director of Boone 
County Public Health & Human Services and Randall 
Williams, MD, Director of the Missouri Department of 
Health & Senior Services.  We have had an infectious 
disease physician speaker on most weeks, in which 
Christian Rojas-Moreno, MD, and Taylor Nelson, 
MD, have shared the latest research and their invaluable 
clinical experience at the University of Missouri.  
Christopher Sampson, MD, and Jonathan Heidt, 
MD, have contributed their experiences from the ED 
at MU.  Outside of our MU system, we have also had 
speakers from the other two major health systems in our 
community:  Robin Blount, MD, Chief Medical Officer 
(CMO) of Boone Hospital, and Lana Zerrer, MD, 
CMO of Truman VA Hospital.

We are heartened to learn that we continue to 
have significant PCR testing capabilities here in mid-
Missouri;1,2 testing in Boone County has been bolstered 
(both in volume and rapid turn-around times) in part 
because GeneTrait has a local lab facility in Columbia, 
MO.  Our public health officials have a systematic 
and thoughtful strategy for identifying and containing 
outbreaks at long-term care facilities.  We have learned 
of the challenges facing our private hospitals and 
academic and private physician practice practices.  We 
are impressed with the preparedness and innovation at 
the VA, where they did not suffer as many concerns over 
PPE shortages due to a federal mandate for pandemic 
preparedness; they are also making regular contact with 
each of the 40,000 veterans in their catchment area, 
which is an important and large undertaking.

The cancellations of schools, churches, and sports; 
the physical distancing; and the economic stressors 
associated with COVID-19 have also raised concern 
about physician wellness and worsened physician 
burnout during this pandemic, so we invited Steven 
Keithahn, MD Chief Wellness Officer at MU 
HealthCare and Craig Rooney, PhD, Program Director 
of the Office of Clinician Well-Being at MU School 
of Medicine to discuss physician autonomy, increased 
moral injury, and the defining point between burnout 
and depression.  Dr. Keithahn also emphasized the 
importance of organized medicine in harnessing and 
amplifying our collective physician voices.  To represent 
organized medicine, Jeff Howell, JD and Heidi 
Geisbuhler from the Missouri State Medical Association 
(MSMA) have also been regular speakers at our 

webinars, taking time out of their busy days to give us 
the latest updates2,6 on state legislative action in Jefferson 
City.  We were dismayed that the PDMP still did not 
pass this spring, but we are encouraged by many of the 
public health and medicine-friendly measures that did.6

These webinars have also been very helpful 
for disseminating best practices and for a clinical 
discussion of the early evidence.  For example, clinical 
experience with convalescent plasma; toclizumab; 
and hydroxycholoroquine +/- azithromycin; and 
remdesivir were reviewed in our webinars.1,2  We also 
had a wonderful discussion about how antibody testing 
is helpful for prevalence testing (from the public-
health perspective) but currently useless (despite being 
overly-marketed) to demonstrate durable immunity.7,8  
This has empowered our physicians to better educate 
their patients and colleagues, and also provided an 
opportunity to discuss public health measures, like 
mask-wearing.  While masks may have a role in source 
control, we are cognizant that not everyone can or even 
should wear a mask in public.1,9 Some reasons to not 
wear a mask include:  
•	 Concerns that mask-wearing may breed 

complacency in the wearer (such that wearers may 
want to attend a parade, rock concert, or Mardi 
Gras celebration), as masks are complementary to 
physical distancing and staying 6 feet apart;

•	 Possible risks to the wearer if the cloth mask gets 
wet or soiled;

•	 Possible risks to the wearer if the inside of the cloth 
mask gets dirty or contaminated;

•	 If the wearer gets severely claustrophobic or anxious, 
has significant breathing difficulties, or otherwise 
cannot wear a mask safely (which, in turn, should 
be further evaluated as a concerning medical 
condition).1,

Finally, Boone County Medical Society leadership 
(together with Debra Howenstine, MD) has served 
as a source of mentors and advisors for an inspiring 
medical student and MPH student volunteer response to 
COVID-19.  This spring, the rising fourth-year medical 
students have an unbelievable set of stressors.  These 
stressors include removal from inpatient experiences 
in their recent clinical clerkships (in accordance with 
national AAMC guidance), a national cancellation of 
all upcoming “away” rotations, a national conversion 
of their upcoming fall interview season to an all-virtual 
format, and a lack of transparency and information 
about abrupt cancellations of high-stakes NBME 
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exams.  Indeed, in some cases, students have shown up 
at testing sites to take Step 1 or Step 2, only to find their 
Prometric testing center closed!10

Despite these colossal sources of stress and anxiety, 
a student leadership team at MU (including MS1 Ben 
VanAmberg, MS3 Eric Grisham, MS3 Natalie Miller, 
MS3 Zeke Kapusciak, MS3 Lucy Sheahan, MS3 
Elizabeth Modde, MS3 Shelly D’Alessandro, MS3 
Ramya Ramadas, and new graduates Abbi Berry, MD 
and Colbey Ricklefs, MD) has been organizing grocery 
delivery to individuals quarantined for COVID-19, 
sharing positive stories via social media, and raising 
funds for several local organizations (including our food 
bank, homeless shelters, and soup kitchens).  Students 
have also been involved in outreach and advocacy.  
Under the leadership of Abbi Berry and MS2 Cynthia 
Tang, students have created a “COVID infographic” 
based on CDC guidance, translated it into 14 languages, 
and distributed it among community partners.  Led by 
MS3 Nikki Kagan, MS3 Taylor Ross and new graduate 
Calli Morris, MD, a student group also successfully 
lobbied our Governor for the “Stay Home” order in 
March, and lobbied against proposed measures to strip 
local Public Health Agencies of enforcement authority.  
With MS2 Patricia DeCastro and MS3 Clarence Chu, 
another student team is writing letters to senior citizens 
at nursing homes, to help brighten their days amid the 
social isolation of this pandemic.  

Under the leadership of new graduate Toby 
Bradford, MD yet another student team wrote, directed, 
and produced five episodes of “Love is Viral,” a spoof 
of the “Love is Blind” Netflix show, about dating 
during COVID-19.11  These videos were designed 
to target 16-25 year-olds with messaging about the 
importance of social distancing and stay-home orders. 

11 Medical students have also written articles about how 
a small craft distillery shifted production from spirits 
and cocktails to hand sanitizer,12 and about how one 
local homeless shelter and community resource had 
readjusted to “stay home” orders when community 
members have unstable housing.13 

summary
COVID-19 has been a tremendous ongoing global 

tragedy.  Amid ever-evolving public health guidelines, 
COVID-19 places physicians and other health care 
providers in a climate of anxiety, uncertainty, feelings 
of helplessness, and worries about the future.  For 
those who see things as “black-and-white” and may 
have previously been overly dependent on guidelines 

and algorithms, this may be a particularly difficult 
time.  The need for social and physical distancing, 
and the rapid and massive expansion of telemedicine, 
is revolutionizing healthcare.  In learning to live with 
uncertainty, we should learn that with every plan, we 
must be flexible, prepared to absorb new information, 
and ready to change direction with very little notice. 
Moving forward, our community is closer together 
than it was, pre-COVID.  After all, we’re all in this 
together, and nobody is on the “side” of coronavirus.  
This is also a fine time to get involved in your local 
and state medical societies, to stay informed, to voice 
your concerns, and to advocate for our patients and 
profession.  Together, we are stronger.
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abstract
Diagnostic tests for the 

coronavirus infection 2019 
(COVID-19) are critical for 
prompt diagnosis, treatment 
and isolation to break the cycle 
of transmission. A positive 
real-time reverse-transcriptase 
polymerase chain reaction 
(RT-PCR), in conjunction with 
clinical and epidemiologic 
data, is the current standard for 
diagnosis, but several challenges 
still exist. Serological assays help 
to understand epidemiology 
better and to evaluate vaccine 
responses but they are unreliable 
for diagnosis in the acute phase 
of illness or assuming protective 
immunity. Serology is gaining 
attention, mainly because of 
convalescent plasma gaining 
importance as treatment for 
clinically worsening COVID-19 
patients. We provide a narrative 
review of peer-reviewed research 
studies on RT-PCR, serology 
and antigen immune-assays for 
COVID-19, briefly describe 
their lab methods and discuss 
their limitations for clinical 
practice. 

introduction
There has been a lack of 

guidance for practicing physicians 

in interpreting published evidence 
and limitations of emerging 
lab tests for coronavirus disease 
2019 (COVID-19). Current 
diagnosis requires a combination 
of symptoms/signs of respiratory 
infection and a positive reverse-
transcriptase polymerase chain 
reaction (RT-PCR) for severe 
acute respiratory syndrome 
coronavirus-2(SARS-CoV-2).1-4 
The Chinese Centers for Disease 
Control and Prevention (China 
CDC) first submitted the 
SARS-CoV-2 genome to Global 
Initiative on Sharing All Influenza 
Data. The CDC in United 
States (U.S.) then obtained 
emergency use authorization 
(EUA) from the Food and 
Drug Administration(FDA) for 
the first RT-PCR.5,6 Tests were 
limited to the CDC, but later 
extended to other agencies and 
Clinical Laboratory Improvement 
Amendments (CLIA) certified labs 
for rapid diagnosis to interrupt 
the transmission cycle via quick 
isolation.7,8 With increasing 
EUAs, careful considerations are 
necessary to interpret test results.9  

RT-PCR detects viral 
ribonucleic acid (RNA) using 
flourogenic primers/probes and 
thermal cycling steps (Figure 1). 

reverse-transcriptase 
polymerase chain reaction is 
now widely available in most 
health care settings, but it 
cannot differentiate between 
infectious and non-infectious 
viral shedding during recovery. 
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It is sensitive, safe and cost-effective 
than viral culture methods, but not 
without limitations.8,10,11 Serology 
has also gained attention based on 
certain advantages i.e. estimation 
of sero-prevalence, asymptomatic 
infections, contact tracing and vaccine 
effectiveness. In SARS, serology was 
reliable for diagnosis based on a 
negative test during the acute illness 
followed by a positive serology in 
convalescent samples, or a four-
fold rise from acute to convalescent 
titers, tested in parallel.12-17 Lateral 
flow immunoassay (LFIA), chemi-
luminescence immunoassay or 
the traditional enzyme linked 
immunosorbent assay (ELISA) are 
common methods, that rely on IgG/ 
IgM’s affinity to recombinant spike 
(S) and nucleocapsid (N) proteins for 
SARS-CoV-2, and are point of care 
(POC) tests with a quick turnaround 
time (Figure 2), but certain 
disadvantages also exist.16

To assist the practicing physician 
in understanding COVID-19 
lab tests in relevance to their 
schema, limitations, and statistical 
considerations for clinical practice, 
we performed a narrative review 
of research assays in COVID-19. 
Because other reviews have discussed 
the commercial assays with EUAs (available 
at link: https://www.fda.gov/medical-devices/
emergency-situations-medical-devices/emergency-
use-authorizations,) we did not include them in our 
review.18 The Infectious Diseases Society of America 
(IDSA)  has also issued a guidance document on RT-
PCR recently.19 

methods 
In order to avoid pre-prints (non-peer reviewed), 

we searched PubMed only using the following 
search terms with no restriction on start time, 
till April 15, 2020. Search terms were “PCR” 
and either “COVID-19” or “SARS CoV-2,” and 
combinations of “serology” and “COVID-19,” 

“IgM”and”COVID-19,” and “IgG”and”COVID-19.” 
Individual studies were manually screened and 
included only human original research studies 
that reported test characteristics, methodology, 
performance, sample type and statistical outcomes. 
We individually reviewed every study separately 
for RT-PCR and serology and the information was 
tabulated. 

results
Fourteen studies reported RT-PCR research 

assays and seven studies reported serological assays 
for COVID-19.  There were currently no original 
research studies on antigen immunoassays for 
COVID-19.

Figure 1. Steps of a single thermal cycle of RT-PCR 
To detect the presence of RNA, samples are combined with the primer/
probe sets, reverse-transcriptase (RT), DNA polymerase, buffer, and deoxy-
nucleoside triphosphates (dNTPs). This mixture then undergoes an initial 
annealing phase where the first strand of complimentary DNA (cDNA) is 
formed at the target sequence. Thermal cycling starts with denaturation 
to separate the strands, followed by annealing of specific primers and 
probes to each strand. Probes containing reporter (R) and quencher (Q) 
dyes are designed to anneal to parts of the target genetic sequence 
between the primers. In the next step, polymerase extends the primer 
(extension phase) towards the probe and releases R generating a visible 
fluorescence. This thermal cycle repeats to amplify the genetic material 
with every cycle. A cycle threshold defined as the number of cycles to 
attain a certain fluorescence, is often used as a determination of positivity. 
It is important that both the primers and probes should be designed to be 
both specific and sensitive by identifying highly conserved regions unique 
to the COVID-19.
Abbreviations: RT-PCR – reverse transcriptase polymerase chain reaction, dsDNA – double stranded deoxyribonucleic 
acid, PCR – polymerase chain reaction
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Figure 2: A schematic illustration of lateral flow immune-assay (LFIA) principle for antibody (IgG and IgM) testing for 
COVID-19. The LFIA uses a nitrocellulose membrane embedded with anti-human IgG, anti-human IgM and anti-rabbit IgG in 
designated spots for test and control, respectively. The sample for LFIA will use a finger-stick, single-use patient blood, which is 
drop-casted in the sample pad containing recombinant peptides of SARS CoV-2 conjugated with gold nanoparticle (AuNP; 
“red color indicator”) and rabbit IgG gold conjugates as a control. If patient’s blood has anti – SARS CoV-2 IgM or IgG 
antibodies, it will bind to the viral peptide-gold conjugate in sample pad, and capillary action drives the antigen-antibody 
complex and the control to the test and control spots respectively. A red color formation in the test spot is an indication of 
the presence of anti-SARS CoV-2 antibody (IgG or IgM - positive).
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rt-Pcr
Table 1 summarizes the peer-reviewed 

publications on RT-CPR, listed per publication 
date, and enumerates necessary test details that 
impact interpretation. 

Most Sensitive and Specific Primers and Probes
The first robust RT-PCR for COVID-19 was 

developed in January 2020 in Germany by Corman 
et al.20 Their primers and probes targeted the 
highly specific RNA-dependent RNA polymerase 
(RdRp) and envelope (E) genes of SARS CoV-
2 and did not cross-react with other respiratory 
viruses or bacteria. The E-gene was first performed, 
followed by the RdRp-gene assay that differentiated 
SARS CoV-2 from SARS CoV. Follow-up studies 
further optimized the process to minimize hands-
on time.21,22  Chu et al. developed a sequential 
quantitative real-time RT-PCR that identified two 
different regions – open reading frame 1b (ORF1b) 
and nucleocapsid (N) of the SARS CoV-2 genomes, 
but as these are highly conserved sequences among 
Sarbecovirus, specificity was compromised by cross-
reactivity23. SARS CoV-2’s open reading frame 
1ab (ORF1ab) and N genes were also targeted by 
Wang et al.24 Another approach taken by Chan et 
al. utilized primers and probes designed for RdRp/
helicase (Hel), S and N genes.25,26 These novel 
real-time RT-PCR assays, which contained 7-9 
nucleotide differences from human SARS-CoV, 
were found to be more sensitive than the RdRp-
gene assay, while also not cross-reacting with other 
human-pathogenic coronaviruses and respiratory 
pathogens. More recently, Nalla et al. compared the 
primers and probes developed by Corman et al. with 
the N1, N2, and N3 sets developed by the CDC.27,28 
While all sets continued to be highly specific, the 
CDC N2 and Corman et al.’s E-gene sets were 
the most sensitive. In addition to the academic 
development of primer/probe sets for diagnosis 
of COVID-19, several EUA-granted commercial 
products have been developed.29 As of March 15, 
2020, the CDC’s protocol for EUA assays contain 
N1 and N2 only excluding the N3 detection.

Performance of Different Specimen Types 
As more primers and probe sets became 

available, a variety of specimens were tested. 

Among all specimens, lower respiratory tract 
specimens continue to have the highest sensitivity, 
followed by upper respiratory tract (naso- or oro-
pharynx).30 One study found that sets designed by 
Chan et al. were able to detect SARS CoV-2 in the 
saliva of 11/12 patients.31 Other researchers have 
also tested sputum, blood, and feces using the 
ORF1ab and N gene primers/probes.32 Despite 
several case reports of SARS CoV-2 detection 
in feces and blood, these specimens have lowest 
number of viral particles. 

Chest Imaging and RT PCR
CT of chest has been reported to have 

a similar sensitivity to PCR and reported 
as a screening tool when RT-PCR is falsely 
negative.33-35 A few early studies, where a high 
number of negative RT-PCR tests on those 
who satisfied clinical criteria for COVID-19 
pneumonia and abnormal CT chest, projected 
the idea that radiological findings may be used 
as a surrogate. In one retrospective study, only 
40%(241/610) with abnormal CT findings tested 
positive by RT-PCR, but 18 had a positive RT-
PCR after two consecutive negative results.36 
Xiao et al. also found 15/70 patients testing 
positive after two previous consecutive negative 
results.37  Ai et al. showed that from 1014 patients 
undergoing both chest CT and RT-PCR with 
throat swab sample, 21 who had positive RT-PCR 
results had a normal initial chest CT, but 308 with 
negative RT-PCR had chest CT images suggestive 
of COVID-19.33

serology
Table 2 summarizes peer-reviewed research 

publications on serology research assays for 
diagnosis of COVID-19. One of the first large 
studies used lateral flow immunoassay (LFIA) 
to qualitatively detect IgM and IgG antibodies 
to the S protein of SARS-CoV-2 with a high 
sensitivity and specificity at various points of patient 
stays.38 All of the finger-stick blood and venous 
blood serum and plasma, were sensitive to detect 
IgG and IgM.  Reported turnaround time of 15 
minutes combined with simple design enables 
POC testing. Currently, several commercial 
agencies are developing accurate and sensitive 
LFIAs for point of care diagnostics of SARS-
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Table 1: Studies on RT-PCR research assays 
 

Date, author, 
sample size 

Time of collection from 
onset/hospitalization 

Genes, Samples, Statistical Parameters 
/performance 

Limitations 

01/23/20,  
Corman et al, 
310 samples20 

N/A Genes: E and RdRp, Specificity 100%.  Primers for RNA identical to 2019-
nCoV target sequence & lack of 
testing with SARS-CoV-2.  

02/12/20 
To et al, 12 
patients31 

Median 2 days from 
hospitalization (range 0-7 
days).  

Sensitivity: 11/12 (91.7%).  
Specificity: 33/33 (100%) 

Easier sampling. Limitations include 
limited sample size.  

02/19/20,  
Fang et al,  
51 patients34 

3 ± 3 days for both chest CT 
and RT-PCR. 

Sensitivities:  
Chest CT (50/51, 98%) 
Initial RT-PCR (36/51, 71%). 

Study limited by lack of information 
on laboratory procedure and positive 
controls 

02/26/20, 
Ai et al, 
1014 patients33 

Median interval between chest 
CT and initial RT-PCR was 1 day 
(range 0-7 days). 

21/601 RT-PCR positive & not chest CT. 
308/413 had positive chest CT & negative 
RT-PCR. 59% positive rate of RT-PCR. Chest 
CT sensitivity = 97%, specificity = 25%, 
accuracy = 68%, PPV = 65%, NPV = 83%.   

 

03/04/20, 
Chan et al,  
273 specimens25 

0-18 days - respiratory 
specimens, 4-15 days for other 
specimens. 

Sensitivity: 85% with samples from 
respiratory tract, 11.1% from non-
respiratory tract.  

Primers had 7-9 nucleotide 
differences with SARS-CoV  

03/05/20, 
Konrad et al, 
669 respiratory 
samples21 

Not reported. SARS-CoV E gene assay was more sensitive 
than the two RdRp gene assays; however, 
the E gene assay showed unspecified 
signals at late cycles.  

Lack of information on procedure and 
positive controls.   

03/05/20,  
Pfefferle et al, 88 
samples22 

N/A Specificity: 88/88 (100%) 
Sensitivity: LOD of 275.72 copies/process at 
95% detection probability 

Unable to validate the performance 
of the assay using clinical SARS-CoV-2 
positive samples 

03/07/20,  
Liu et al,  
4880 patients30 

Not reported. Sensitivities and specificities not reported.. Validity of test results was not 
assessed.  

03/11/20, 
Wang et al, 1070 
specimens32 

Pharyngeal swabs on 1-3 days 
after hospitalization. Variable 
time for other specimens. 

Sensitivities: BAL (14/15; 93%), sputum 
(75/104; 72%), nasal (5/8; 63%), 
bronchoscope brush biopsy (6/13; 46%), 
pharyngeal (126/398; 32%), feces (44/153; 
29%), blood (3/307; 1%), urine (0/72, 0%). 

Insufficient data to analyze 
correlation between symptoms or 
disease course and test results. Small 
sample size for some specimen types. 

03/25/20, 
Long et al, 
204 patients35 

Study group = 2.6 ± 1.7 days, 
control group = 3.2 ± 1.6 days. 

Sensitivities: Chest CT (35/36, 97.2%), initial 
RT-PCR (30/36, 83.3%). 

RT-PCR only performed in patients 
with fever due to limited test kit 
supplies. Small sample size.  

03/26/20,  
Li et al. 
610 patients36 

Initial RT-PCR done prior to 
admission. Repeated 1-2 days 
if negative or weakly positive. 

Not reported  Study limited by lack of detailed 
patient information or RT-PCR 
protocol.  

03/30/20,  
CDC, 
2071 respiratory 
specimens28 

Not reported. Specificity: 60/60 for both assays.  
49/2071 respiratory specimens tested 
positive.  

Study limited by positive controls.  

04/08/20, 
Nalla et al. 
300 specimens27 

Not reported. 100% specific. Sensitivity: CDC N2 and 
Corman E-gene: 10/10 and able to reliably 
detect samples with only 6 genomic 
equivalents of viral RNA.  

Limited sample size  

04/09/20,  
Xiao et al. 
70 patients37 

Symptoms to nucleic acid 
conversion, median (IQR): 
Consecutive false-negative 
patients = 36 (28-40), all other 
patients = 21 (18-26). 

15/70 (21.4%) positive on RT-PCR after two 
consecutive negative results.  

Study does not mention details about 
the commercial detection kit.  

 

Abbreviations: RT- PCR – reverse transcriptase polymerase chain reaction, RNA – ribonucleic 
acid, CDC – Centers for Diseases Control and Prevention, LOD – Limit of detection, nCoV – 
novel coronavirus, COVID – coronavirus disease, N-nucleocapsid, RdRp – RNA dependent RNA 
polymerase,  E- envelope, BAL – broncho-alveolar lavage, N/A – Not available. 
 

Table 1. Studies on RT-PCR Research Assays

Abbreviations: RT- PCR – reverse transcriptase polymerase chain reaction, RNA – ribonucleic acid, CDC – Centers for Diseases Control and Prevention, LOD – Limit of detection, CT-
computed tomography, COVID – coronavirus disease, N-nucleocapsid, RdRp – RNA dependent RNA polymerase, E- envelope, BAL – broncho-alveolar lavage, SARS-CoV-2 - severe acute 
respiratory syndrome coronavirus-2, N/A – Not available.
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Abbreviations: ELISA – enzyme-linked immunosorbent assay, IFA – immunofluorescence assay, d.p.o – days post-disease onset, LFIA – lateral flow immunoassay, IgM-Immunoglobulin M, IgG- 
immunoglobulin G, IgA- immunoglobulin A, RT-PCR – reverse Transcriptase polymerase chain reaction, SARS-CoV-2 - severe acute respiratory syndrome coronavirus-2.

Table 2. Studies on SARS CoV-2 Serology Research AssaysTable 2: Studies on SARS CoV-2 serology research assays 
 

Date/author/ 
study type 

Method, sample 
type/ number 

Time from onset 
to test 

Statistical parameters Limitations 

02/17/20 
Zhang et al.  
Case series45 

ELISA kits developed 
using SARSr-CoV Rp3 
NP as the antigen.  

Day 10 of 
treatment  

1st day of sampling: IgM and IgG 
titers were relatively low or 
undetectable 
5th day of sampling: increase in both 
IgM and IgG seen in nearly all 
patients 

No data after day 5. No data listed 
for specificity of ELISA kits.  

02/27/20 
Li et al.  
Diagnostic 
Accuracy 
Cross-
sectional 
study38 

LFIA - IgM and IgG 
antibodies to 
recombinant antigen 
that is the receptor 
binding domain of 
SARS-CoV-2 Spike 
Protein.  

Day 8 to day 33 
after onset 

Sensitivity: IgG + IgM: 88.66%; IgG: 
70.53%; IgM: 82.62% 
Specificity: IgG + IgM: 116/128 
(90.63%); IgG: 126/128 (91.41%); 
IgM: 117/128 (91.41%) 

This test cannot confirm virus 
presence or provide quantitative 
information. Day of sample 
collection was inconsistent from 
patient to patient 

03/19/20 
Haveri et al. 
Case series43 

Serum on days 4, 9, 
10, and 20 from 
onset of symptoms. 
IgM and IgG 
antibodies against 
SARS-CoV-2 were 
analyzed using IFA 

Day 3 to day 23 
after onset 

Day 4: antibodies were 
undetectable. Day 9: IgG titer: 80; 
IgM titer: 80. Day 20: IgG: 1,280; 
IgM titer: 320 

This study was able to track IgM 
and IgG temporally up to day 23 
d.p.o. Sample collection was 
inconsistent from patient to 
patient. No specificity data noted.  

03/21/20  
Guo et al. 
Diagnostic 
Accuracy 
Comparative 
Study42 

208 samples from 
140 cases cases. 
Indirect ELISA  for 
IgM, IgA, and IgG. 
135 samples from 
adults with 
respiratory tract 
infections & 150 
healthy adults were 
controls 

1-7 days post-
symptom onset 
(41 samples), 8-14 
days (84 samples), 
14+ days (83 
samples) 

IgM: Sensitivity: 90.4%; Specificity: 
100% 
IgG:  Sensitivity: 77.9%; Specificity: 
100% 
IgA:  Sensitivity: 93.3%; Specificity: 
100% 

Cross-sectional sample of 
specimens was used to determine 
the kinetics of antibodies; 
however, each patient has 
different kinetics for the 
development of antibodies.  

03/28/20  
Zhao et al. 
Diagnostic 
Accuracy 
Comparative 
Study40 

173 patients, serial 
samples to a total of 
535 samples. ELISA 
IgM, and IgG. for 
receptor binding 
domain of the Spike 
protein,  

1-39 days after 
onset. Groups : 1-
7 days (94 
patients), 8-14 
(135 patients), 15-
39 (90 patients) 

Ab: Sensitivity:93.1% Specificity: 
99.1% 
IgM: Sensitivity: 82.7%; Specificity: 
98.6% 
IgG:  Sensitivity: 64.7%; Specificity: 
99% 

Sensitivities varied depending on 
which day after onset samples 
were collected. Patients were 
selected based on positive RT-PCR, 
potentially missing atypical 
patients with lower respiratory 
viral load 

03/30/20 
Cassaniti et 
al. Diagnostic 
Accuracy 
Cross-
sectional 
study41 

110 subjects, 
VivaDiag COVID-19 
IgM/IgG Rapid LFIA.  

Positive control 
collected at 
median 7 days 
(IQR 4-11).   

COVID-19: Sensitivity of combined 
IgM and IgG: 63.3% were positive; 
16.7% were weakly positive; 16.7% 
were negative, 1/30 was positive for 
IgM, negative for IgG 
50 patients evaluated in ED 
Sensitivity: 18.4%; Specificity: 91.7%. 

Advantage of study is that patients 
enrolled from the ED provided a 
relatively consistent time frame of 
symptom onset. Limitation of the 
study is that there is no temporal 
data to follow.   

03/30/20 
Liu et al. 
Diagnostic 
Accuracy 
Case-Control 
study44 

214 patients, 100 
healthy controls. The 
recombinant 
nucleocapsid (rN) 
protein-based ELISA 
IgM or IgG. 

Samples divided 
into 1-5 (22), 6-10 
(38), 11-15 (54), 
16-20 (55), 21-30 
(32), 31-35 (6), 
and >35 (7) days 
post disease onset 

rN-based ELISA 
Sensitivity: 80.4%; Specificity: 100% 
rS-based ELISA 
Sensitivity:82.2%; Specificity: 100% 

Temporal data available, showing 
that IgM and/or IgG of SARS-CoV-2 
might be positive at 11-15 d.p.o. 
Decreased positive rate of IgM was 
observed at > 35 d.p.o. A limitation 
is that samples were not collected 
from these patients after 
discharge.  

 
 
Abbreviations: ELISA – enzyme-linked immunosorbent assay, IFA – immunofluorescence assay, 
d.p.o – days post-disease onset, LFIA – lateral flow immunoassay, IgM-Immunoglobulin M, IgG- 
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COV-2. Sona-Nanotech in collaboration with GE 
Healthcare Life sciences, utilizes S1 domain of the 
virus for detection and uses gold nanoparticles as 
the label. Another company, Pharmact, developed 
a 20-minute assay for detecting N, S1, and S2 
domains of the protein.39  This test also detects 
IgM and IgG antibodies present in the patient’s 
blood.  The company has validated the test kit 
by confirming the infection in patients by PCR 
analysis.  The kit showed a higher sensitivity for 
IgM after four days and the IgG after 11 days after 
the onset of symptoms. Traditional laboratory-
based ELISAs have also been used to quantify total 
antibodies, IgM, and IgG.40-46 A strong IgG and 
IgM response in blood compartment was reported 
by Amanat et al.47  Zhao et al. found that the 
seroconversion rate for total antibodies was 93.1% 
and high titers of Ab were found to be associated 
with more severe disease. However, 6.9% of 
patients remained seronegative, possibly due to lack 
of blood samples from lost follow-up.40

Timing of Serology Testing
 Median seroconversion time for total 

antibody, IgM, and IgG were 11, 12, and 14 days 
respectively, observed in >98.8% of COVID-19 
patients with a rapid increase after six days from 
symptom onset. The sensitivity for IgM and 
IgG increased significantly after two weeks of 
symptoms.40  Guo et al. also found similar results in 
respect to seroconversion rate with high sensitivity 
and specificity.42 Lou et al. observed that those 
with prolonged incubation period, seroconverted 
in 21 days versus shorter incubation periods, who 
seroconverted in 13 days.46  Zhao et al. reported 
a median seroconversion time of 11-14 days, 
depending on the assay used.40  Okba et al. also 
found in their limited longitudinal serum samples, 
that IgG seroconversion was reliably detected at 
two weeks from onset.48  Lastly, To et al. compared 
serial viral loads with antibody levels against the 
SARS-CoV-2 internal nucleoprotein (NP) and 
surface spike protein receptor binding domain 
(RBD) using enzyme immunoassay.49 They found 
that IgG levels correlated with virus neutralization 
titer and that for the patients with samples available 
14 days or longer after symptom onset, both IgG 
and IgM were highly sensitive for both anti-NP and 
anti-RBD. 

discussion
Clinical and epidemiological factors are primary 

drivers of pretest probability, crucial for interpreting 
any test result. Variations in available resources 
[E.g. materials needed by lab and clinical personal 
collecting samples] also affect testing decisions and 
interpretations. Understanding test characteristics is 
vital for interpreting positive or negative results.50 

Statistical Considerations for Interpreting 
Diagnostic Test Results

Sensitivity, a test characteristic, is the proportion 
of people with disease who will have a positive result, 
whereas positive predictive value provides the odds of 
actually having the disease (accuracy) from a positive 
result.  Table 3 lists the general effect of sensitivity 
and specificity of any dichotomous (positive or 
negative) diagnostic test on outcomes, and is worthy 
of review.51 The effect of disease prevalence over 
positive predictive value without any change in 
sensitivity and specificity of the diagnostic test is 
illustrated Table 4. A useful and detailed review 
of how to interpret a diagnostic result in clinical 
decision making is available from Armstrong et al.52 
Cheng et al. provide a very useful heat map in their 
review and classify test choices based on four uses: 
screening, diagnosis of symptomatic cases, diagnosis 
of asymptomatic shedding and epidemiologic 
surveillance.53     

RT-PCR
While RT-PCR is the current gold standard for 

the laboratory diagnosis of COVID-19, potential 
pre-analytical (ineffective symptom screening, 
sampling errors, prolonged transportation time, 
sample contamination, etc.) and analytical errors 
(insufficient sample, non-validated tests, instrument 
malfunction, testing out of diagnostic window, 
viral RNA recombination, etc.)  that compromise 
the results should be kept in mind.53, 54 While 
a false positive result may result in wasteful use 
of health care and public health resources, a 
false negative could lead to failure of isolation 
and foster community spread.54 If SARS CoV-2 
RNA quantity is below the threshold of RT-PCR 
analytical sensitivity (very early symptomatic or 
post-symptomatic/recovery), then results will be 
reported as negative, emphasizing the importance 
of appropriate sample collection technique and 
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Table 3. Potential Outcomes of Screening Tests with Varying Levels of Sensitivity and Specificity [Reprinted with permission 
from © 2020 BioMed Central Ltd. Part of Springer Nature. 2012, BMC Research Notes; Vol 5, Iss 1; TGK Bentley et al. 
Implications of the impact of prevalence on test thresholds and outcomes: lessons from tuberculosis, p563]

Abbreviations: PPV – positive predictive value, NPV – negative predictive value. 
* Without any changes in sensitivity and specificity of the diagnostic test, the positive predictive value increased from 49% to 83.3% with an increase in prevalence of disease from 1% to 5%.

BMC Research Notes; Vol 5, Iss 1; TGK Bentley et al. Implications of the impact of prevalence 

on test thresholds and outcomes: lessons from tuberculosis, p563] 

 

Test characteristic High sensitivity High specificity 

Impact on results ↑ True positives ↑ True negatives 

Testing goal Identify people with disease Identify people without disease 

Treatment goal Treat disease 
Prevent future illness and, in the case of infection, 
possible disease spread 

Avoid unnecessary treatment 
  

Potential harms of opposite 
test characteristic 

Low sensitivity: Low specificity: 

↑ False negatives 
↑ Potential future illness and suffering 
↑ Potential future spread of disease (in the case 
of infection) 

↑ False positives 
↑ Bodily harms, toxicity, and financial costs of 
unnecessary treatment 
↑ Social stigmatization 
↓ confidence in screening program 

 

 
Table 4. Effect of Prevalence on the Positive Predictive Value of Diagnostic TestTable 2: Effect of prevalence on the positive predictive value of diagnostic test. 

  Disease (gold standard)   

Dichotomous  

Diagnostic Test 

 Present Absent Total  

+ a (True +) b (False +) a+b PPV = a/(a+b) 

- c (False -) d (True -) c+d NPV = d/(c+d) 

Total a+c b+d   

 Sensitivity = a/(a+c) Specificity = 
d/(b+d)   

 

Disease 
Prevalence = 1%* Test 

+ 950 990 1940 PPV = 49%* 

- 50 98010 98060 NPV = 99.9% 

Total 1000 99000 100,000  

 Sensitivity = 95% * Specificity = 99%*   

 

Disease 
Prevalence = 5%* Test 

+ 4750 950 5700 PPV = 83.3%* 

- 250 94050 94300 NPV = 99.7% 

Total 5000 95000 100,000  

 Sensitivity = 95%* Specificity = 99%*   
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transport. The CDC has published clear 
guidelines for appropriate collection.55  In 
contrast to SARS CoV infection (SARS 2002-
2003) where RT-PCR sensitivity was low during 
the early symptomatic period, early shedding 
(pre- or early symptomatic phase of illness) of 
SARS CoV-2 virions is remarkable in COVID-19, 
accounting for its rapid spread in pandemic 
proportions.56,57 Like other viral illnesses, the 
shedding of infectious SARS CoV-2 virions is also 
suspected to drop over time from onset of illness, 
but data is insufficient at this time.49 Wolfel et al. 
evaluated SARS CoV-2 replication by assessing 
sub-genomic RNA (a marker of replication) from 
serial throat, sputum, blood, and fecal samples in 
nine mildly symptomatic COVID-19 patients.56 
They noticed early viral replication in throat and 
sputum samples that lasted for almost two weeks 
beyond the symptomatic period. Hence, RT-
PCR from naso- or oro-pharyngeal samples will 
continue to remain as the reference standard for 
diagnosis during the acute phase of COVID-19. 

CT chest should not be used as a stand-
alone test for diagnosis of COVID-19, as it lacks 
specificity given that the typical changes (such 
as ground glass opacities) can also be found in 
a variety of other lung diseases/infections.33  A 
CT chest should be considered for suspected 
pulmonary embolism, pneumothorax or another 
thoracic pathology, that will require it for further 
management.58,59  CT chest in COVID-19, 
delays care for other non-COVID patients in 
dire need of it, as the disinfection process in 
most radiology units takes 1-2 hours.59  Studies 
comparing CT chest with RT-PCR should be 
interpreted with caution due to differences in 
the RT-PCR research assays across the globe and 
the potential pre-analytical and analytical errors 
discussed above. If RT-PCR is negative and 
clinical suspicion for COVID-19 remains high, a 
repeat RT-PCR from an upper airway sample or 
from lower respiratory tract in intubated patients 
(higher positivity rates) with in-line suction may 
be considered.33 The CDC’s test-based strategy to 
release from isolation, was based on early studies 
that reported negative RT-PCRs in recovering 
patients. As a result of which, we now know 
that prolonged viral shedding is not uncommon, 

ranging from two to six weeks from onset.60,61 
Whether such persistent positivity by RT-PCR 
for prolonged periods imply continued infectious 
viral shedding remains to be determined.56,57,62  

Serology
Considering the different antibodies that 

recovering patients may develop, it is important 
that serologic assays target those specific to the 
SARS CoV-2 structural proteins that differentiate 
it from the commonly circulating coronaviruses 
or SARS CoV. Despite the promising sensitivity 
and specificity for antibodies to N and S proteins 
of SARS CoV-2, human studies show wide 
variability (Table 2). With most studies suggesting 
seroconversion between days 11-14 after symptom 
onset, serology should not be considered for 
diagnosis during the acute phase of COVID-19.44 
Serology helps to determine an existing immune 
response in the host i.e. a surrogate of an immune 
response, but is not a concrete proof of protective 
immunity.48,63  Humoral response is B cell 
mediated, which is only one arm of our protective 
immunity and may not last longer depending on 
the robustness of initial immune response.64,65  
In a phase 1 SARS CoV vaccine trial, T cell 
mediated responses (virus-specific memory cells) 
persisted for several years, while neutralizing 
antibodies only lasted for 1-2 years.65,66 The 
most recent primer on serological assay from the 
IDSA, cautions about the high false positivity 
rates of serology tests when pre-test probability or 
prevalence of disease is <5%.67

In the absence of vaccines or proven effective 
treatment, the use of convalescent plasma (CP) 
from patients who recovered form COVID-19 
is being explored as a treatment option.68-70  CP 
has been used in the past for other infections, 
including the SARS and MERS epidemics.71,72  
In March 2020, the FDA supported the use of 
convalescent plasma to treat patients with severe 
or life-threatening COVID-19, under expanded 
access protocol.73  Under Mayo Clinic’s lead, 
as of April 26, 2020, 4,524 patients have been 
enrolled and 1,726 patients had received plasma 
across the U.S. However, the biggest challenge 
has been ensuring the availability of convalescent 
plasma.74 Donors must have had a prior 
documented COVID-19 infection. COVID-19 
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antibody testing can help widen the pool of 
plasma donors by determining a serologic 
evidence of prior infection.75 The effectiveness 
of CP therapy depends on the neutralizing 
antibody titer exhibiting virus-killing function 
in donor plasma.76 A defined titer of neutralizing 
antibodies has not been established and not all 
COVID-19 patients mount robust antibody 
response. Neutralization assays are not widely 
available and require biosafety level 3 facilities 
with skilled experts. Currently, the American 
Red Cross has a defined COVID-19 neutralizing 
antibody titer (e.g. > 1:80); however, it is not 
a needed criteria to refer a donor or transfuse 
plasma, because specimens are stored for testing 
later. ELISA and IFA, which are relatively easy 
and safe, have predicted neutralization activity, 
in MERS-CoV.77 In one study, ELISA IgG 
predicted neutralization activity with >95% 
specificity at a cutoff optical density ratio of 
1.6, suggesting it as a substitute in resource-
limited situations.78  With increasing COVID-19 
prevalence, there is need for reliable serology 
assays to identify vaccine responses in trials 
and recovered patients who have detectable 
antibodies for therapeutic purposes i.e. donation 
of convalescent plasma as a potential treatment 
or for identification of past infection18.

Antigen Immuno-Assays
On May 9, 2020 the U.S.FDA granted the 

first EUA for COVID-19 antigen test (Quidel 
Corporation) for use at the POC, which is 
only 80% sensitive compared to RT-PCR and 
100% specific for detection of N protein of 
SARS CoV-2 from naso-pharyngeal and nasal 
swabs.29 Antigen immuno-assays offer the 
potential for rapid, inexpensive, POC diagnosis 
of COVID-19.53  Antigen tests are cheaper 
and simpler than RT-PCR and allow for early 
diagnosis. Antigen detection assays are available 
for adenovirus, respiratory syncytial virus (RSV), 
and influenza.79 Well studied antigen assays for 
influenza and RSV have a high specificity.80,81 
They have also been developed for SARS-CoV 
and MERS-CoV.82,83  The principal limitation 
is low sensitivity compared to RT-PCR.80,81 
Immuno-assays previously developed for the 

SARS-CoV and MERS-CoV coronaviruses may 
guide the development of similar tests for the 
novel SARS-CoV-2. Lau et al. utilized ELISA to 
detect SARS-CoV N protein using hyper-immune 
polyclonal antibodies. This assay demonstrated 
high specificity (≥96%) for nasopharyngeal, 
urine, and fecal specimens collected from patients 
without SARS, with respective sensitivities 
of 52%, 5%, and 55% from SARS-positive 
patients.83  Chen and colleagues developed a 
capture ELISA using monoclonal antibodies 
specific to the MERS-CoV nucleo-capsid protein. 
This antigen detection assay demonstrated high 
specificity and sensitivity; yet, the study was 
limited by using only simulated MERS-CoV-
positive specimens for determining sensitivity.82 It 
is possible that antigen tests for SARS-CoV-2 may 
also be limited by poor sensitivity, particularly 
given the variability of viral shedding seen in 
COVID-19 patients.53 Numerous other immune-
assay test kits for COVID-19 diagnosis are under 
current development.84 

conclusions and Future Perspectives
A combination of clinical, epidemiologic 

and laboratory considerations are essential for 
accurate diagnosis of emerging infections such as 
COVID-19. Community prevalence or disease 
activity plays an important role is choosing the 
laboratory test of choice and in interpretation of 
results. During the pandemic spread, RT-PCR 
being the most sensitive and specific test, it is the 
current laboratory standard for diagnosis during 
the acute phase of COVID-19. It is now widely 
available in most health care settings, but it 
cannot differentiate between infectious and non-
infectious viral shedding during recovery. With 
increasing community spread, reliable serology 
testing is necessary for both epidemiologic and 
therapeutic reasons. Viral genomic recombination 
or acquired mutations, leading to phenotypic 
changes, could result in failure of these detection 
assays and pose threat to reliable interpretation 
of results.85 Longitudinal studies are required 
to define a reliable test strategy.64 Antigen based 
immuno-assays may have a role in the future 
for resource limited settings, but there are none 
available at this time.
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Significant adoption of this class of drugs could save billions in healthcare costs.

PERSPECTIVE

Innovating new drug development is an expensive 
and uncertain business, typically taking 10-12 years 
and costing, on average, $2.55 billion to bring a 

new product to market. The risks are enormous, and 
deserve significant financial rewards; at the same time, 
it’s undeniable that the costs of many new, complex 
drugs are high and possibly unsustainable.  In the 
near future, one critical, emerging pricing issue will be 
how rapid is the uptake of a blockbuster class of drugs 
called “biosimilars,” which can be thought of as generic 
versions of biologics, drugs that are complex biological 
molecules derived from living cells. Typical biologics 
include vaccines, gene therapy, blood and blood 
components, antitoxins, and allergenic products.

importance of generic or “Follow on,” 
Versions of Brand-Name Drugs

Generic medicines are a critical element of 
Americans’ health care.  Since 1984, the marketing 
of generic versions of chemically synthesized “small 
molecule” drugs such as those used commonly to 
control diabetes, blood pressure, cholesterol, and pain, 
has been governed by legislation commonly known 
as the Hatch-Waxman Act.  By allowing approval of 
generics through an abbreviated and less costly pathway 
than for innovator, or brand-name, drugs—a route 
that does not require new clinical trials but only a 

demonstration of “bioequivalence”—this legislation has 
balanced the need to preserve industry’s incentive to 
innovate with the benefits of competition. 

The result has been a robust and hugely important 
generic drug industry.  More than four of every five 
drug prescriptions filled are for generic drugs, which 
saves consumers over $200 billion annually.  The 
impact of newly available generic drugs is often rapid 
and impressive: when the first generic copy of a typical 
small-molecule drug reaches pharmacies, there is 
typically about a 30% drop in price, often reaching 
80% as additional generic versions appear.  Thus, 
brand-name drugs like Lipitor and Prilosec that were 
economic blockbusters while their patents were intact 
and they had the market to themselves have seen their 
market-share and revenues plummet once generics 
became available. 

Biosimilars
When the pathway for generic drugs was 

established 30 years ago, the class of drugs called 
“biologics” was inconsequential compared to simpler 
small molecule drugs, but now they are common.  Each 
year since 2010, they have represented the majority 
of new drugs that come onto the market, and they 
account for more than 20% of U.S. drug expenditures, 
with global sales topping $150 billion annually.  In 
2018, eight of the top 10 drugs by worldwide sales 
were biologics.  Hoping to replicate for biologics the 
success of Hatch-Waxman, in 2009 Congress passed 
the Biologics Price Competition and Innovation Act 
(BPCIA), which was supposed to begin the process 
of creating a generic drug-like pathway for follow-
on biologics, or “biosimilars.”  The objective was to 
stimulate the same sort of competition that lowers the 
price of small-molecule drugs after patents expire. 

Passage of the BPCIA was accompanied by glowing 
predictions of cost savings.  The Congressional Budget 
Office estimated that biosimilars would reduce total 
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drug expenditures by $25 billion over 10 years; Steve 
Miller, MD, of Express Scripts, was far more bullish, 
estimating that cost savings could be a whopping $250 
billion by 2024. 

Looking primarily through a regulatory lens, I 
predicted five years ago that these predictions were far 
too optimistic.  Indeed, the reality is likely to be far less 
rosy, thanks to several factors in addition to regulation 
– chemistry, patents, and a misinformation PR blitz by 
the competition. 

Regulators Are Wary of Biosimilars
Scientific considerations make biosimilar replicas 

somewhat complicated.  Biologics are generally made in 
living cells, which are usually bacteria, yeast or cultured 
mammalian cells that have been reprogrammed, or 
genetically engineered, to synthesize the drug by means 
of the insertion of new genetic material.  The choice of 
cells and purification methods determines the nature 
and amount of contaminants in the final formulation.  
Nothing is ever 100% pure, but it’s much easier to get 
closer to that goal with small molecules.  For generic 
versions of small molecules, the manufacturer must only 
demonstrate “bioequivalence,” the absence of significant 
differences from the original, or innovator, drug in its 
availability at the site of its action (for example, in the 
blood or GI tract).  However, for biologics, protein 
folding, various kinds of enzymatic modifications and 
impurities inevitably introduce variation, sometimes 
with unexpected results.  Experience has shown that 
even minuscule differences in the substances that 
accompany, or contaminate, the active drug substance 
can be clinically significant, which makes the 
creation of “generic” versions problematic.  
That causes regulators to view biosimilars 
somewhat warily.

The FDA announced in 2012 
“an abbreviated pathway that 
will depend on existing data” 
for “biosimilars”– that 
is, drugs that are 
follow-on versions 
of already 
marketed 

biologics if 
“there are no 

clinically meaningful 
differences” from the 

original product.  That 
requirement is not unreasonable 

but it ensured that in spite of many predictions to the 
contrary, the availability of this new biosimilar pathway 
has neither significantly changed the drug development 
landscape nor put a significant dent in escalating 
medical costs.

An explanation of that requires some background.  
The FDA’s involvement with biosimilars is not new; 
even before the 2012 policy was announced, over many 
years, regulators had already approved a small number 
of “follow-on biologics”—biosimilars by another name.  
This experience offers important insights into how 
regulators view biosimilars: Scientific considerations 
dictated that all of them required a substantial amount 
of laboratory and clinical testing—a far more elaborate, 
expensive process than has been required for small-
molecule generics.  There is no reason to think that the 
FDA’s approach to such products has changed; quite 
the contrary, in fact, and this is reflected in the approval 
numbers. The first U.S. biosimilar was approved by the 
FDA in 2015, and as of January 15, only 26 had been 
approved.  (This compared with 71 by the European 
Medicines Agency.)

Why the discrepancy?  The FDA has long 
considered that even minor changes in the production 
of biological drugs—including even the same isolation 
and purification procedures applied at significantly 
larger scale than previously—yield a distinct, new 

drug that must undergo an 
independent demonstration of 
safety and efficacy.  The head 

of FDA’s drug center, Janet 
Woodcock, MD, has acknowledged 

in congressional testimony the scientific 
and technical challenges posed by 

biosimilars.  She emphasized the importance 
of possible immunogenicity—the stimulation 

of an immune response (which can both inactivate 
the drug and cause serious side effects) -- by a 
biosimilar drug.  She noted that “the ability to predict 
immunogenicity of a protein product, particularly 
the more complex proteins, is extremely limited,” and 
concluded that “therefore, some degree of clinical 
assessment of a new product’s immunogenic potential 
will ordinarily be needed.” 

The bottom line is that clinical trials—which may 
need to be large in order to achieve sufficient statistical 
power—are generally required to demonstrate the 
efficacy and especially the safety of biosimilars before 
FDA approves them.  
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Economic Obstacles to Biosimilars Usage
There are also various non-scientific, non-regulatory 

economic factors that create disincentives to the uptake 
of biosimilars once they are approved.  Economist 
Wayne Winegarden explains two of them:

One of the more important obstructions is the 
current “buy-and-bill” reimbursement system that 
dis-incents lower-cost biosimilars. Under this system, 
providers purchase medicines and then, once the 
medicines have been administered to the patients, bill 
insurers for the costs of the medicine plus their mark-
up. The provider mark-up is typically a percentage of 
the medicine’s price.  Since a biosimilar’s price is less 
than a biologic’s price, providers lose money when they 
prescribe a lower-priced biosimilar medicine instead of 
a higher-priced biologic medicine. These losses are not 
de minimis either.  A 2017 study found that in the case 
of one medicine class, infliximab, broad adoption of the 
biosimilars could decrease providers’ profits by as much 
as $100 million.

Next, insurance plans commonly include fail-first 
policies.  Typically, the purpose of fail-first policies 
is to require patients to use lower-priced generic 
medicines first, then, only if the generic medicines fail 
to sufficiently help the patients, can a more expensive 
branded medicine be prescribed.  As applied to 
biosimilars, however, fail-first policies work in reverse. In 
this case, the insurance clauses will only allow patients 
to use the less expensive biosimilars if they first failed 
on the more expensive biologics.  Thus, as currently 
applied, fail-first policies bias the market against less 
expensive biosimilars, harming competition in the 
process.

Another factor inhibiting the uptake of biosimilars 
is patents, which protect market share and the pricing 
power of the brand-name biologics, most of which 
haven’t been on the market long enough for their 
patents to expire, at which time competitors would be 
permitted to launch cheaper biosimilars.  (For many 
brand-name biologics, the protection afforded by 
patents will soon expire, however.) 

Finally, the uptake of biosimilars has been slowed 
by several strategies devised by the manufacturers of 
the brand-name biologics in order to retain market 
share.  For example, they have inhibited the sales of 
biosimilars by gaming the rebate system: In order for a 
healthcare insurer to receive rebates that lower its cost 
per prescription for brand-name biologics, it is forced 
to agree to contracts that exclude biosimilars or, at 
least, provide the brand-name biologic with preferential 

placement on its drug formulary, which dictates how 
much patients pay at pharmacies. 

Why would insurance companies enter into such 
arrangements?  Possibly because biosimilars are viewed 
skeptically, as a result of a kind of whispering campaign 
about them, as described below.  

Although the BPCIA states explicitly that a 
biosimilar must be highly similar to, have the same 
mechanism of action as, and have no clinically 
meaningful differences from the reference product, that 
has not deterred some makers of the more expensive 
brand-name products from raising theoretical concerns 
about the safety and efficacy of biosimilars.  They claim 
that their goal is solely to inform and protect patients, 
but as H.L. Mencken said, “When someone says ‘it’s not 
about money’, it’s about money.” 

the Feds to the rescue?
The FDA and Federal Trade Commission intend 

to ensure that the information about biosimilars is 
not inaccurate or misleading.  In a joint statement 
on February 3, 2020, they announced a partnership 
aimed at supporting the adoption of biosimilars and 
interchangeable products by deterring what they 
called “anti-competitive business practices,” such as 
communications that make a “false or misleading 
comparison between a reference product and a 
biosimilar in a manner that misrepresents the safety or 
efficacy of biosimilars, deceives consumers, or deters 
competition.” 

Also according to the statement, the FTC will use 
its authority to obtain and review patent settlement 
agreements between the manufacturers of reference 
(original) products and biosimilars, and will determine 
whether they include, among other things, anti-
competitive reverse payments that curb or prevent the 
introduction of lower-priced drugs into the marketplace.

conclusion
The bottom line is that biosimilars have great 

promise to moderate drug costs but face obstacles.  
Economist Wayne Winegarden estimates that small-
molecule generic drugs “saved the U.S. health system 
$1.67 trillion between 2007 and 2016 alone,” and his 
analysis indicates that with increasing market share of 
currently approved biosimilars, the savings could run 
well into the billions.  At least in the short-term, the 
obstacles are imposing, however, and only time will tell 
whether biosimilars will realize their potential. MM



                                         Missouri Medicine | May/June 2020 | 117:3 | 199  

covid-19  rePort

MEDICAL | LEGAL

covid-19: has the standard of care 
changed and are Providers immune 
from liability?
by Lorinda Holloway, JD

The COVID-19 pandemic has had a rapid-fire 
impact on healthcare providers. And not just 
for those on the front lines. Providers have 

been and will continue facing a myriad of patient care 
challenges, financial hits to their business, and legal 
issues caused by COVID-19. The list of legal issues 
is long, but two pressing questions—particularly as 
states begin reopening and elective care resumes—are 
whether the standard of care has changed and whether 
providers have immunity from legal liability, particularly 
given how easily COVID-19 spreads and the limited 
availability of testing. Here’s what Missouri providers 
need to know.

Has the standard of care in Missouri changed? 
No, but COVID-19 informs it and creates a need for 
thoughtful documentation. In the context of a medical 
negligence claim, negligence means “the failure to use 
that degree of skill and learning ordinarily used under 
the same or similar circumstances by members of 
defendant’s profession.”1 That basic definition is not 
likely changing in Missouri because of COVID-19; 
however, COVID-19 is certainly relevant in assessing 
what a provider would ordinarily do or not do under 
similar circumstances, including decisions to delay 
elective care and to resume elective care.2 In the final 

analysis, this means providers should stay in tune and 
meaningfully comply with the guidance published by 
the Center for Disease Control, their state licensing 
boards, and their state and local health authorities 
(and document these efforts) in order to demonstrate 
the reasonableness of their professional acts and 
omissions. When such guidance changes what an 
ordinary and reasonable provider would do or not do 
with regarding to a specific patient’s care, the provider 
should document his or her rationale for doing so in the 
patient’s record. 

For instance, if a provider is in agreement that a 
patient’s test or treatment can safely be delayed per 
an applicable stay-at-home order, or CDC or other 
guidance, the provider should document in the patient’s 
record his or her rationale and any relevant clinical 
information and even medical literature in support of 
their decision. Such documentation will be important 
to the provider’s defense, even if broad immunities are 
provided. Even when immunity is provided by law, 
it typically means the provider will have a defense on 
which to seek hopefully early dismissal. In other words, 
immunity alone does not typically stop a plaintiff from 
filing a lawsuit so providers want to be armed with 
contemporaneous documentation that demonstrates 
the reasonableness of their acts or omissions during this 
state of public health emergency.

Does federal law provide immunity to healthcare 
providers? Right now, in most circumstances, no. So 
far, federal law provides immunity in very limited 
circumstances. Specifically, the CARES Act protects 
only volunteer healthcare professionals. It is silent as to 
non-volunteer healthcare professionals, thus providing 
no wide-spread federal protection to employed or 
contracted professionals treating patients during the 
pandemic.3 It is also silent as to and therefore does 
not immunize healthcare facilities. Another federal 

Lorinda Holloway, JD, is a partner 
in the Austin, Texas, office of Husch 
Blackwell. She represents a full 
spectrum of health care providers 
in government investigations and 
in all manner of litigation, including 
medical malpractice. 
Contact: lorinda.holloway@
huschblackwell.com
The information contained in this article should not 
be construed as legal advice or a legal opinion on any 
specific facts or circumstances. The contents are intended 
for general information purposes only, and readers are 
encouraged to consult their own attorney concerning their 
specific situation and specific legal questions.
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statute provides some potential immunity for providers, 
but it, too, is very narrow. On March 10, 2020, the 
Secretary of Health and Human Services issued a 
Declaration under the Public Readiness and Emergency 
Preparedness Act (PREP Act) for certain medical 
products to be used against COVID-19. The PREP Act 
provides immunity for manufacturers, suppliers, and 
administrators of certain products and technologies 
used to combat COVID-19. However, there has been 
such confusion around the scope and application of 
the PREP Act that HHS recently issued an Advisory 
Opinion about it.4 

Whether the federal government will enact broader 
immunity remains to be seen. Missouri’s Attorney 
General has joined a 21-State coalition, urging 
Congress to enact COVID-19 liability protections, 
including protection for healthcare providers, that 
that help mitigate the threat of frivolous COVID-
related lawsuits.5 In the coalition’s May 11, 2020 letter 
to Senate Majority Leader Mitch McConnell and 
others, the coalition explains that as attorneys general, 
they ensure their states have a legal and regulatory 
environment that protects consumers and allows the 
free enterprise system to thrive. The letter further 
explains that it is in keeping with this mission that they 
are calling on Congress to ensure that those businesses 
that have engaged in best practices and followed federal 
and state guidance for safe and appropriate operations as 
a result of this pandemic will be protected from baseless 
litigation. McConnell is certainly receptive, saying 
the next COVID-19 stimulus package would include 
liability protections, but this is a move strongly opposed 
by Democrats.

Regardless of what happens with the 21-State 
coalition’s effort, it’s clear that Health and Human 
Services sees liability protections as a job for the states 
to handle. Secretary of Health and Human Services 
Alex Azar recently sent a letter to all state governors, 
encouraging them to develop a list of liability 
protections for in-state and out-of-state physicians, 
telehealth services, and services consistent with 
expanded scopes of practice in order “to carry out a 
whole-America response to the COVID-19 pandemic.”6 
Interestingly, the encouragement is focused only on 
limiting liability where regulations have been relaxed 
for purposes of addressing the pandemic and not on 
the idea of broader immunity. Presumably, some states 
will issue such protections, but nearly half the states 
have already taken more extensive action to protect 

those on the front line from liability. The protections vary 
considerably though.

Twenty-three States so far have enacted some level of 
immunity for first responders and healthcare workers, but 
they vary in scope, and Missouri is not yet among them. 
Governor Parson has issued a number of Executive Orders 
since declaring a state of emergency throughout the State 
of Missouri on March 13, 2020, including the relaxation 
of certain statutory and regulatory provisions related to 
telemedicine, allowing waiver of strict compliance with 
statutory or regulatory compliance where it would hinder 
the State’s response to COVID-19, and easing licensing 
requirements to eliminate barriers to the provision of 
health care services.7 But none of his Executive Orders 
extend immunity to healthcare providers responding 
to COVID-19 or aiding the response. The Missouri 
legislature, however, has been considering a number of 
bills toward the end of the current Session, all of which 
contained the following language:

Any health care provider who in good faith renders 
care or assistance, with or without compensation, in 
connection with the COVID-19 pandemic, including 
taking measures to coordinate, arrange for, respond to, 
provide, or address issues related to the delivery of health 
care services, shall not be liable for any civil damages for 
any acts or omissions that occur during a period where 
there is in effect an executive order issued by the governor 
of Missouri declaring that a state of emergency exists ….”8

For many, the question would be whether the “in 
connection with the COVID-19 pandemic” language 
would be broad enough to immunize providers who are 
not on the front line but who have delayed or modified 
non-COVID-19 care because of the public health 
emergency and related guidance. This and other questions 
regarding legislation with an immunity provision for 
providers will have to wait for future legislative action.

Of the 23 States that have enacted some level of 
immunity for providers, few are as broad as the immunity 
provided in Louisiana, which appears tied only to the 
time frame of the state of emergency.9 Many tend to be 
more specific to COVID-19 care or response efforts. 
For instance, Governor Kelly of Kansas tied immunity 
fairly directly to COVID-19 care,10 specifically providing 
immunity for “making clinical and triage decisions and 
rendering assistance, testing, care or advice in the care of 
patients reasonably suspected or confirmed to be infected 
with COVID-19” through Executive Order 20-26.11 The 
order does not provide liability protection for healthcare 
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providers delaying or deferring non-urgent care to non-
COVID-19 patients during the declared emergency. 

Governor Cuomo of New York, through Executive 
Order No. 202.10, granted more tailored immunity—
immunity from civil and criminal liability to healthcare 
facilities and professionals for “any injury or death 
alleged to have been sustained directly as a result of 
an act or omission by such medical professional in the 
course of providing medical services in support of the 
State’s response to the COVID-19 outbreak,” unless the 
act or omission was caused by gross negligence or willful 
misconduct.12 Governor Pritzker of Illinois took similar 
action through Executive Order No. 17, which granted 
healthcare facilities and professionals immunity from 
civil liability for any injury or death which occurs while 
the provider rendered health care services in response to 
COVID-19.13  Like New York, the immunity does not 
extend to injuries caused by gross negligence or willful 
misconduct.   

Governor Evers of Wisconsin recently signed 
into law the 2019 Wisconsin Act 185 with bipartisan 
support, enacting substantially similar protections 
as New York and Illinois, though referring to health 
services provided (or not provided) in good faith, or 
which are “substantially consistent” with public health 
emergency guidance (instead of referring specifically 
to COVID-19), absent reckless or wanton conduct or 
intentional misconduct.14 This immunity is arguably 
broader than New York or Illinois’ immunity provisions 
because it is not expressly limited to acts or omissions 
“in the course of providing medical services.” In 
other words, perhaps it is broad enough to protect a 
provider sued for delaying an elective surgery, when that 
provider would have no protection otherwise in light of 
Wisconsin not issuing an order requiring the delay of 
elective surgeries.  

In the end, even were immunity legislation to be 
enacted with provisions as broad as providers would 
like, providers should still comply with COVID-19 
applicable guidance and document the rationale for 
their decisions, especially as elective care resumes.

As executive orders and stay-at-home orders begin 
lifting and practices start resuming elective care, it will 
be important to implement a safe process. There are 
several obvious but important steps to take to navigate 
the related liability risks: (1) check the CDC, local 
public health, and licensing board websites regularly for 
updates and implement and adjust infection control 
and other practices as necessary in order to comply; 
(2) consult applicable professional associations and the 

insurance carrier for guides to returning to practice; 
and (3) check with the insurance carrier to determine 
whether expanded coverage is necessary given the 
changes during COVID-19 (like expanded use of 
telehealth or bringing back retired practitioners) and 
whether the carrier is requiring reference to COVID-19 
risks in informed consent forms. 

And remember, the old risk management adage 
“if it isn’t documented it wasn’t done” applies. In 
other words, what seems unforgettable today—the 
considerable efforts providers are taking to provide safe 
care—will be easily overshadowed in the event of tragic 
outcomes. Therefore, providers should take the time to 
document their protocols and other actions taken to 
comply with applicable guidance. If a provider cannot 
meaningfully comply with the applicable guidelines 
then the provider should wait to resume elective care 
until compliance is manageable because no immunity 
provision that could potentially apply is likely to provide 
protection in that circumstance.
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The Perilous Blessing of Opioids
by Travis N. Rieder, PhD

An injured bioethicist learned firsthand how desperately patients with severe pain need the 
relief of powerful drugs—and how little support they get to stop taking them.

On a beautiful Memorial Day weekend five 
years ago, I left my home in Germantown, 
Md., on one of my rare motorcycle trips, 

but I did not get very far. A few blocks from the 
townhouse where I lived with my partner and our 
baby girl, a young man drove his large white van 
directly into the side of my bike. My left foot was 
crushed, and I was tossed to the ground.

That day radically changed my life, and not 
just because of the injury itself. As a bioethicist at 
Johns Hopkins University, part of my job is to think 
about the moral quandaries raised by the practice of 
medicine. Unexpectedly becoming a trauma patient 
can be a particularly good way to uncover such 
issues. My own experience exposed a pair of linked 
challenges for patients like me and for our health 
care system: how to alleviate severe, debilitating pain 
while making sure that lives aren’t destroyed by the 
opioids that remain, for now at least, an irreplaceable 
remedy.

I had five surgeries over the course of a 
month, at three different hospitals. There they 
gave me intravenous morphine, fentanyl, and 
hydromorphone. They sent me home with powerful 
oxycodone pills. The drugs were a godsend for getting 
through my ordeal, but I soon faced the results of 

being on high and escalating dosages for too long. 
I had formed a profound dependence. When my 
orthopedic trauma surgeon finally told me, two 
months after the accident, that it was time to get off 
the meds, I was caught completely off-guard.

That’s when my trip through hell really began. 
Following the spectacularly bad advice of the 
plastic surgeon who prescribed my pills, I set out to 
wean myself from my medication over the course 
of four weeks. That is far too aggressive a taper. I 
later learned that a standard recommendation is to 
reduce the dosage by no more than 10% a week and 
to pause or slow the tapering as needed. But that 
information wasn’t, and isn’t, common knowledge 
among prescribers.

The aggressive schedule launched me into 
withdrawal, and I learned viscerally, firsthand, 
what the absence of opioids can do to someone 
whose brain has become accustomed to them. 
Those symptoms include increased sensitivity to 
the very pain that the opioids counteract, as well as 
extreme flu-like symptoms, insomnia, and crippling 
depression. I came to understand why people 
sometimes go back onto deadly dangerous drugs: 
because the alternative is such profound suffering 
that it makes you want to die.

I lived that lesson every moment of every day 
for four weeks, but I was incredibly fortunate. With 
the help of my family, I made it through the intense 
withdrawal and escaped the chemical hooks of the 
medication.

But no one in the health care system helped 
me through the weaning process—none of my 
prescribers, none of the pain-management doctors 
we consulted, nor any of the addiction medicine 
specialists we called. They all seemed to regard 
tapering as someone else’s job, even though any 
patient on high enough doses of opioids for long 
enough will become physically dependent.
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This all might make it sound like opioids 
are too dangerous to be permitted. Combine my 
experience with the nearly 47,000 overdose deaths 
that involved an opioid in 2018 (the latest full year 
of data), and we might recoil from the drugs. But 
that peril is only half the story. Because for those 
weeks in the hospital and at home, nursing my 
mangled foot, the analgesic effects of opioids were 
all that made life worth living. Unmedicated pain 
was simply unbearable.

Opioids are not only dangerous; they also 
can be powerfully effective. Perhaps the greatest 
challenge about them today is to resist the urge 
to be simplistic or reactionary. America’s current 
crisis of overuse has led some prescribers to avoid 
the drugs completely, and it has led politicians to 
occasionally consider ham-fisted policy solutions, 
like limiting the lengths or dosages of prescriptions 
regardless of any individual patient’s needs. But 
when a medication has both risks and benefits, 
what we need isn’t one-size-fits-all policies but 
nuance.

How do we get that? Though the picture 
is complicated, there are certainly some 
straightforward changes that we could make. 
For starters, clinicians need to reduce clearly 
inappropriate prescriptions. Moderate acute pain 
that can be effectively treated with acetaminophen 
and ibuprofen should not be treated with opioids, 
as has often happened in the past two decades for, 
say, routine pain from dental work or injury.

When opioids are appropriate—as in the 
case of severe acute pain—we need much better 
evidence-based guidelines for dosages, and we 
need doctors to follow them. Physicians have been 
aggressively prescribing opioids for decades without 
any data for guidance. The Michigan Opioid 
Prescribing Engagement Network (OPEN) is 
trying to rectify this situation, generating evidence 
and making recommendations regarding drugs 
and dosages for various surgeries. For instance, 
according to OPEN guidelines, while invasive, 
severely painful surgeries like a knee replacement 
could call for 50 tablets of 5mg oxycodone, a 
thyroidectomy should only yield a prescription for 
five of the pills. The battle now is to get clinicians 
across the country to use the guidelines, even if it 
means radically changing their practice.

Prescribing isn’t the only relevant act when 
a patient is on opioid therapy. One of the most 
shocking features of my experience was that no 
one told me initially to worry about dependence or 
addiction, nor counseled me on what pain to expect 
or how to use the painkillers appropriately.

This kind of patient education is crucial. For 
other medical interventions we ask patients for their 
“informed consent,” which is supposed to mean that 
they indicate their understanding and endorsement 
of a treatment plan. But none of my prescribers from 
three different hospitals thought that a similar level 
of understanding and consent was needed for the 
dangerous pain medications I was on.

Doctors also must provide an exit strategy. In 
many instances, this would only require a plan for 
the number of days of use and a modest taper. But 
the longer a patient is exposed, the more complex 
the strategy may be. For every patient on opioid 
therapy, there must be a clinician who sees long-term 
management and tapering as their job. We cannot 
allow medical professionals to play hot potato with 
opioid patients, trying to toss them to someone else 
before the timer goes off.

Finally, physicians must compassionately engage 
with so-called “legacy” patients—those who, thanks 
to aggressive prescribing and overprescribing, have 
been on opioids for years or even decades. Taking 
the drugs away can send them into debilitating 
withdrawal, and the correct course of action isn’t 
clear. The overdose crisis is no excuse to be callous 
about their suffering.

It would be nice if opioids were either just evil, 
dark magic, or (better) the simple solution to all of 
our pain problems. Then we would know what to 
do. But they’re neither of those things.

A nuanced approach to opioids will be difficult. 
Extracting the benefits from them while avoiding 
the harms requires clinicians who know how to use 
them; a system that rewards clinicians who engage in 
thoughtful, attentive pain therapy; and a population 
of patients willing to do the hard work alongside 
clinicians. All of this will take time and effort. But 
people are suffering, being badly medicated and 
dying every day. Inaction isn’t an option.

This essay is adapted from Dr. Rieder’s new 
book, “In Pain: A Bioethicist’s Personal Struggle with 
Opioids,” published by Harper. It is reprinted with 
permission from The Wall Street Journal. MM
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correspondence
Public reporting of covid-19 management

I initially was going to only discuss the 
discrepancies discovered regarding the escape of 
COVID-19 from Wuhan, China; the dismal failure 
of the COVID-19 models, e.g. Imperial College 
epidemiologist Neil Ferguson, who predicted two 
million casualties in the USA. These flawed ‘models’ 
triggered the lockdown of the whole country 
destroying the economy, producing 30+ millions 
of unemployed. To appreciate the serious effects 
on medical care in St. Louis and the region, see 
“Hospitals, a buffer for St. Louis in last recession, now 
share economic pain,” from the St. Louis Post-Dispatch, 
May 24, 2020, by Annika Merrilees, and Jacob 
Barkerand. This COVID-19 lockdown produced 
policies, some irrational, that restrict the freedom of 
citizens, ignore the Constitution and the Bill of Rights.

This crisis quickly became political. Contradictory 
opinions were given daily by putative experts; disparate 
treatments were discussed by the media; divides along 
political ideologies became obvious. The COVID-19 
Wuhan virus was a battlefield where politicians fought 
a war of blame.

I wish also to express my belief that what was 
reported as facts by newspapers, networks, internet 
sites, etc., were really just opinions. These media 
reports are too numerous to be referenced, and can 
be found in newspapers, cable TV, networks, etc. 
They are obvious to  anyone that watches an hour of 
pandemic coverage.

What disturbed and worried me most was the 
use of medical science to achieve political goals. 
Contradictory “data,” “studies,” “opinions of scientists” 
were used to support political ideologies that went 
against common sense, such governors and health 
officials mandating admission of COVID-19 patients 
to state nursing homes, and leaving packed subways 
running. The sad part was the involvement of medical 
professionals in this political never-ending conflict.

 These activities showed the transformation 
of good intentioned physicians and scientists into 
partisans interested in promoting political views 
from either side of the  enormous political divide. 
This manipulation of facts and opposing opinions/
recommendations may diminish the respect medicine 
has earned by centuries of selfless care of patients, 

our search for valid research for cures to save lives, heal, 
remove pain, bring smiles and happiness to patients. 

It is harmful to abuse the faith that people have 
in the integrity of a profession based on science. 
Controversy has always existed in scientific research; the 
experimental method was the foundation that provided 
the tools to analyze reality. Claude Bernard reminded 
us, “We must alter theory to adapt it to nature, but not 
nature to adapt it to theory.”

It is dangerous when a society stops trusting our 
profession, science, and true knowledge. The side taken 
by the professional is irrelevant, what counts is when 
people start suspecting the motives and the moral 
integrity of the experts. It is sad to see intelligent people 
trusted with carrying the flame of the noblest calling 
abandon the honorable tradition of our profession and 
become partisan political advocates.

We need to return to the roots of our profession. 
We need to work together having always present why 
we decided to devote our lives to serve our patients. 
Our calling is sacred, we have the great privilege to be 
able to heal, give hope, and sometimes cure. We need to 
distinguish between opinion and science.

J. C. Corvalan, MD
St. Louis, Missouri

MSMA member since 1976

covid-19 guidelines for sports 
and Physical activity

As the medical community continues to deal 
with the COVID-19 pandemic and its impact on our 
society, much of the effort has been spent on how to 
safely return to a “new normal.” Sports and physical 
activity are a large part of society. Secondary to this, it 
is vital that we plan for the safety of each participant in 
multiple settings. 

The St. Louis Sports Medicine COVID-19 Task 
Force, a collaboration between medical experts at BJC 
HealthCare, Mercy Health Systems, and SSM Health 
worked together to provide a set of recommendations 
for return to youth and high school sports in the St. 
Louis region. 

The recommendations depend on each community 
meeting gating criteria as stated in the Center for 
Disease Control (CDC) and the White House 
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guidelines for Opening Up America Again. Once met, 
we recommend 4 phases as below. As each community 
works through the return to play phases, it is vital that 
the gating criteria is reviewed and met with each step. 
Obviously, different communities will be to progress 
faster than others.

Phases
•	 Phase 1: Groups of only 10 or less people should 

be at team workouts or practices. Social distancing 
should remain during these practices.

•	 Phase 2: Team practices can begin. They should 
be limited to one on one drills and individualized 
equipment. Social distancing should be in place for 
most of the practice.

•	 Phase 3: Full team practices and scrimmages can 
begin.

•	 Phase 4: Full competition can begin, but it should 
be limited to local and regional teams. 

The recommendations include doing a COVID-19 
symptom screen prior to any activity start for all 
athletes, coaches, and officials. This can include a 
temperature check but is not required. If there is a 
positive response, the person is isolated, sent home, 
and asked to seek further care. They are not allowed 
to return until they have a negative PCR test or a 
clearance letter from their medical provider. Social 
distancing during and between activities and hand 
hygiene is essential. We recommend no use of locker 
rooms or sharing of water bottles. Practices and 
games should be spaced out with no spectators at any 
practices. Face coverings should always be worn by 
parents, coaches, and officials. Equipment should be 
regularly disinfected as often as feasible.

To view the entire list of recommendations visit: 
https://www.mercy.net/newsroom/2020-05-19/st--
louis-health-care-systems-collaborate-to-offer-guidance-
for-/.

Our task force hopes these recommendations 
will be used to guide a safe, timely return to sports in 
Missouri.

Brian L. Mahaffey, MD, MSPH, FAAFP, CAQSM
Medical Director, Mercy Sports Medicine

Team Physician and Coordinator of Major League 
Medical Services, St. Louis Cardinals

MSMA member since 1999 MM

march/april 2020: special covid-19 issue
Congratulations on a very timely and information-

packed issue!  I know you two (John Hagan, MD, 
Editor, and Lizabeth Fleenor, Managaing Editor) did a 
lot of work, and you were very successful!

Charles Van Way, III, MD
Kansas City, Missouri

MSMA member since 1989

editor’s  note: should We have seen 
This (COVID-19 Pandemic) Coming? 
Addendum, President George W. Bush Did 
in 2005 and Began Planning

At the end of my Missouri Medicine March/April 
2020 editorial on COVID-19, I asked rhetorically if 
we should have seen the pandemic coming (page 80-
81). I quoted Bill Gates’ 2015 TED talk suggesting a 
pandemic was more likely than a nuclear war to cause 
millions of deaths in the next 10 years, and a 2007 
scientific paper from Clinical Microbiology Review 
predicting the re-emergence of novel COVID viruses 
from China. A physician-researcher subscriber sent 
me this YouTube video in which President George 
W. Bush in 2005, during his address to the National 
Institutes of Health, predicted a future pandemic like 
COVID-19.  View here: https://www.youtube.com/
watch?v=uSDC5L7qYUc.

Then President Bush called for $7 billion from 
Congress and future administrations to prepare for 
the inevitable pandemic. Bush called for: 1) world-
wide monitoring for virulent viruses and early 
outbreak warning;  2) A national pandemic plan for 
the U.S. to protect citizens by stockpiling of essential 
materials, rapid vaccine development and deployment; 
and 3)coordinated plans of local, state, and federal 
governments to deal with social, health, and economic 
exigencies caused by the pandemic. Bush predicted 
the need for social distancing, and said the effects of 
a pandemic could last “for a year or more.” At that 
2005 meeting, he announced a government website 
for information on pandemics at www.pandemicflu.
gov  (still up and running). Among the physicians and 
scientists attending (listening?) to President Bush was 
CDC head Anthony Fauci, MD.  

It is worth your time to view the video. Odds 
are you will not see reference to President George W. 
Bush’s prescient, but ignored, admonitions on the 
national media. I thank the physician contacting me 
for adding this insight.
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Stuart Braverman, MD, 
of Sedalia, has been a steadfast 
supporter of MSMA since 1992. 
MSMA applauds Dr. Braverman’s 
recognition by the University of 
Missouri School of Medicine as 
the recipient of the Rural Track 
- Distinguished Community 

Based Faculty Award.

Congratulations to Janet 
Dunn, MD, on joining St. Joseph 
Medical Center and helping expand 
their psychiatric services. MSMA 
appreciates your membership since 
2006.

Congratulations to Patrick 
B. Harr, MD, MSMA member 
since 1976, on receiving the 
honorary Doctor of Humane 
Letters degree from Northwest 
Missouri State University. Dr. 
Harr is a valuable asset to his 
community and to MSMA. 

Luke Small, MD, recently 
joined Saint 

Francis Healthcare System’s Cape 
ENT Group and is also a new 
member to MSMA.

Jeffrey Tedrow, MD, is now 
providing family practice care 

at Katy Trail 
Community 
Health in Warsaw. Dr. Tedrow has 
been an MSMA member since 
1983.

 
Hariharan Regunath, MD, MSMA member 

since 2019, is the new Editorial Board Member for 
Infectious Disease. Dr. Regunath practices Critical 
Care Medicine, Infectious Diseases, and Pulmonary 
Disease at the University of Missouri 
- Columbia School of Medicine/
MU Health Care. He replaces Eden 
Esguerra, MD, whom the Journal 
thanks for her service on the Board 
since 2011. Dr. Esguerra has been 
honored with the Missouri Medicine 
Distinguished Service Award. 

Evan Schwarz, MD, has been named the Editorial 
Board member for a new medical specialty: Toxicology 
& Addiction Medicine. Dr. Schwarz, MSMA member 
since 2014, is a board certified physician in Emergency, 

Toxicology, and Addiction Medicine 
at Washington University in St. 
Louis.  

Missouri Medicine regretfully 
reports the death of internationally- 
known former Editorial Board 
member for Allergy and 
Immunology, Chitra Dinakar, MD.

The Journal would also like to thank the 
following MSMA Section leaders for serving on the 
2019-2020 Editorial Board and welcome their 2020-
2021 replacements: Medical Student Section: Calli 
Morris, BS (departing), Alex Shimony, BS (new); 
Resident & Fellow Section: Frances Mei Hardin, MD 
(continuing); Young Physicians Section:  Fola Fasuyi, 
MD (departing), Marc Mendelsohn, MD (new); and 
Women Physicians Section Joanne Loethen, MD 
(continuing). 

Keith Bonacquisti, MD, 
recently joined Lake Regional ENT 
and Audiology. MSMA is proud to 
have Dr. Bonacquisti, as one of our 
newest members. 

MM

missouri medicine in the news

 named the Editorial

Did you make the news? Submit your success 
story and photo to hwansing@msma.org.

The Journal announces changes in the Editorial Board. 
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Gillian Waltman is the Immediate 
Past President of the MSMA 
Alliance and Professor, 
Ophthalmology, Saint Louis 
University, St. Louis, Missouri.

Alliance Finally Takes a Virtual Bow
by Gill Waltman

This year’s end-of-year Annual Meeting of the 
Alliance was decidedly non-traditional! When 
the MSMA made the decision to cancel the 

state convention in St. Louis because of the pandemic, 
the Alliance followed suit and cancelled its Annual 
Meeting too. Consideration was given to delaying 
a gathering for a month or two and combining the 
annual business meeting, the installation of officers, 
and the incoming president’s executive board meeting 
into a one-day meeting in Columbia. In retrospect, that 
anticipated early May date was sadly far off the mark.

After further deliberation, it was decided to hold 
two separate virtual events; the annual business meeting 
and a combined Awards Ceremony and Installation of 
Officers.

The first of these was held on Thursday, April 
30, via a Zoom conference with Gill Waltman still 
presiding as President, and Recording Secretary Sana 
Saleh acting as the Zoom host. There was an excellent 
attendance with the full board present. Sana had 
collected and collated annual reports from all the 
officers and committee chairs and created an electronic 
version for distribution prior to the meeting. The 
hard copy will be made available at a later date when 
the Alliance members can meet in person. Business 
conducted included approval of the minutes from the 
Winter Board Meeting held March 2 in Jefferson City, 
brief summaries from the president and president-elect, 
and financial reports from Treasurer Debora Snyder 
and Budget and Finance Chair Allene Wright.

Immediate Past President and Nominating 
Committee Chair Marsha Conant presented the slate 
of officers for 2020-2021, and this was voted on and 
accepted unanimously. Nominations were taken for 
members to serve on the 2020-2021 Governance 
Council. Five were nominated and members were 
asked to vote electronically for four of the five the 
following day, as an anonymous vote is hard to finesse 
on a Zoom conference. Those elected will serve on the 
committee with next year’s Nominating Committee 
Chair Gill Waltman.

The Zoom conference ended with a poignant 
memorial ceremony conducted by Kathy Weigand in 
memory of those members or their family members 
lost in the past year. She also recognized two members’ 
sons serving in the U.S. Airforce and welcomed several 
new grandchildren.

The following week on Friday, May 8, a second 
Zoom conference took place for members to ‘attend’ 
the Awards Ceremony and Installation of Officers. 
President Gill Waltman welcomed everyone and 
introduced special guests. The MSMA Alliance was 
delighted to welcome AMA Alliance President Mary 
Beth Ellison from Akron, Ohio. Allene Wright was 
introduced as the installing officer. Incoming president 
Diana Corzine introduced her siblings Glenn Hugi 
and Sherry Hugi, son Jason Corzine, and good friend 
Nancy Tanner Edwards, PhD, who was invited to give 
the invocation.

A brief farewell commentary was given by Gill as 
she completed her second term as MSMA Alliance 
president. She thanked her board members and 
committee chairs for their support and service. She 
talked about the successes and happier times of the past 
two years, including two great Fall Conferences with 
first-rate conference chairs Donna Corrado (Fulton 
2018) and Sandra Murdock (Hannibal 2019), and 
two excellent Legislative Days (February 2019 and 
March 2020 with White Coat Day) organized by Kirk 
Doan. Kathy Weigand organized the successful British 
Invasion as the Foundation Fundraiser in Kansas City 
at the state convention in April 2019, but the plans 
that her committee had put in place for a James Bond-
themed event this year were thwarted by the pandemic.
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Next, Mary Beth Ellison addressed the members and 
gave an update on AMA Alliance activities. She discussed 
the final plans for the Annual Meeting in Chicago, where 
our very own Sue Ann Greco will be installed “virtually” as 
AMA Alliance President on Saturday, June 6. All the other 
in-person activities have been cancelled, but there are several 
virtual activities being planned. Although there is no charge 
for the virtual business meeting and installation, Mary Beth 
encouraged members to register online for the event.

Following Mary Beth’s address, Awards Committee 
Chair Barbara Hover was introduced and presented the Jean 
Wankum “Spirit of the Alliance Award” to Past President 
Jana Wolfe from Greene County. Jana has a nursing 
background and has been involved as a volunteer in many 
organizations over the years. Barbara described how Jana has 
embraced many of the causes of these organizations, not least 
of which has been her local, state and national involvement 
in the Alliance.

MSMA liaison to the Alliance Liz Fleenor then presented 
the Jean E. Duensing Literary Award to deserving member 
Allene Wright from Buchanan County. Liz spoke of the role 
Jean Duensing had with the MSMA staff many years ago and 
described how the award was established. Liz said that Allene 
was recognized for her meticulous record keeping over the 
years and for being a “bulldog” when working on the details 
for our Annual Meetings. 

Mrs. George H. Hoxie
1929-30

Jackson County, Missouri

Congratulations!

The Missouri State Medical Association 

Congratulates Sue Ann Greco 
on Continuing Excellence 
from the Show-Me State 
with her Installation as 

American Medical Association 
Alliance President

The
Tradition Continues

Anna McGlothian
1931-32

Buchanan County, Missouri

Betty Sutter
1965-66

St. Louis, Missouri

Mary Kay McPhee
1985-86

Clay County, Missouri

Sandra G. Mitchell
1996-97

Kansas City, Missouri

Sue Ann Greco
2020-2021

St. Louis, Missouri

Mrs. George H. Hoxie

Anna McGlothian
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The installation ceremony began with an 
introduction of Nancy Tanner Edwards, PhD. Nancy 
is a friend of several Buchanan County members, and 
spoke eloquently on the responsibilities of taking office 
and set a serious tone for the installation.

Installing officer Allene Wright gave a warm 
introduction and described Diana’s background and 
talked of her long involvement in the Alliance. 

Allene recognized the board members who 
had served on the board for the past year and then 
installed the 2020-2021 Alliance officers. Diana 
Corzine (President), Barbara Hover (President-
Elect), Kelly O’Leary (VP Foundations), Angela 
Zylka (VP Health), Kirk Doan (VP Legislation), 
Jennifer Gast (VP Membership), Mary Catherine 
Heimburger (Recording Secretary), Debora Snyder 
(Treasurer). Those officers being installed raised 
their right hands to highlight their position on the 
Zoom screen and a photo was taken by Liz Fleenor. 
Diana was presented with flowers by her son Jason.

The ceremony continued with the virtual 
hand-off of the president’s pin and gavel from Gill 
to Diana, and the presentation of a past president’s 
pin to Gill from Marsha Conant. Diana then 
announced that donations exceeding $1,000 have 
been collected from members in Gill’s honor for 
the St. Louis Society for the Blind and Visually 
Impaired. 

A highlight of the ceremony was a delightful 
and very professional-looking video, complete with 
the soundtrack That’s What Friends Are For, made 
by the Conants with highlights of Gill’s two years 
as president. 

Diana then gave her presidential address. She 
thanked Nancy for the invocation and Allene for 
her introduction. She acknowledged those who 
had mentored her leading up to this role, especially 
the six MSMA Alliance past presidents from 
Buchanan County – Eileen Dyer, Marsha Conant, 
Mary Shuman, Rhonda Wade, Kathy Weigand, 
and Allene Wright. She thanked Gill Waltman for 
her encouragement and advice throughout her two 
terms as President-Elect.

She talked about the strong traditions of the 
Alliance and the dedication and flexibility of 
its members and how our organization and its 
traditions have been challenged in recent times. 
She talked of her vision for the Alliance for this 

Sue Ann Greco, St. Louis, Missouri
Mother, Daughter, Wife, Friend, Leader

Congratulations on your 
installation as American 
Medical Association 
Alliance President!

The Missouri State Medical Association Alliance Salutes

year and hoped to continue most of the fine 
community health programs we already have in 
place, depending on the social restrictions in 
the coming months. She still hopes to hold her 
Executive Board Meeting in person in Columbia at 
a future date.

Special presentations were made to Diana by 
Marsha Conant and Kathy Weigand representing 
Buchanan County. First was the Anna McGlothlan 
Award, named after the first Buchanan County 
Auxiliary president to become MSMAA president 
(1926-27) and then AMAA President (1931-32).  
It is in the form of a Pony Express rider because 
of St. Joseph’s association with the starting point 
for the riders. Diana also received a congratulatory 
letter from James Reynolds, MD, President of 
Buchanan County Medical Society. MM
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As 2020 marks both the beginning of a new 
decade and the 184th year of organized 
medicine in St. Louis, no one could have 

predicted the challenges that physicians would be 
facing during this arduous time, including COVID-19, 
prior authorizations, and bureaucratic healthcare 
systems. But one thing remains constant: the St. Louis 
Metropolitan Medical Society (SLMMS) continues to 
advance its mission “to support and inspire member 
physicians to achieve quality medicine though 
advocacy, communication and education.” The Society 
is inspired to move forward by its vision and purpose, 
“physicians leading healthcare and building strong 
physician-patient relationships.”

Challenges are met with strong leadership, 
and SLMMS has been fortunate to be guided by 
physicians who are committed to working to overcome 
them. In 2019, Ramona Behshad, MD, a SLUCare 
dermatologist, served as President of the Society, 
becoming its first female leader in over 20 years, and 
only the third in its long history. In her inaugural 
address, Dr. Behshad noted how it was both an exciting 
and challenging time for medicine. Exciting due to 
the advancements in treatment, pathology, and public 
health, but challenging because the patient-doctor 
relationship is threatened and weakening. “Despite all 

of the technology and science we bring to the bedside,” 
she noted, “I believe our humanity, our caring, and our 
concern is the ultimate measure of success. Contrary 
to this, success is currently measured with metrics, 
computer systems, encounter numbers and satisfaction 
scores.”

Dr. Behshad’s term as SLMMS President was 
notable for helping to build understanding of the 
power of organized medicine, increasing participation 
and encouraging advocacy, particularly among 
younger physicians. She was named to the St. Louis 
Business Journal’s 2019 “40 Under 40” class, an 
honor recognizing young professionals who are 
already making their mark on the St. Louis business 
community. Her objectives as president included 
engaging more medical students, providing mentorship, 
and combating burnout through community. 

“Advocacy cannot be someone else’s problem,” she 
stated. “We need to be present to improve the system, 
and our local medical society is a great place to start. 
The successes of organized medicine prove that we are 
stronger together; when we are working in unity, there 
is no limit to what we can accomplish.”

choosing Wisely
SLMMS has continued to build upon the 

momentum created from its 2018 physician-driven 
insurance survey, designed to capture physician 
assessment of insurance company performance. 
SLMMS leaders were invited to present the study 
findings to the boards of directors of both the St. 
Louis Area Business Health Coalition and the Midwest 
Health Initiative (MHI). The subsequent dialog led to 
a partnership with MHI to analyze Choosing Wisely 
opportunities in the St. Louis market. The objective 
of the project is to meaningfully improve adherence 
to recommended care and reduce low-value care in 
the region, through an engaged, multi-stakeholder 
approach using measurement, education, and aligned, 
coordinated interventions. SLMMS members have 

St. Louis Metropolitan Medical Society

despite challenges, st. louis 
Physicians rise to the test 

Left, 2020 SLMMS President - Jason Skyles, MD, MSMA 
member since 2011; right, 2019 SLMMS President - 
Ramon Behshad, MD, MSMA member since 2012.
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been working with MHI committee physicians to offer 
input and direction on shared opportunities identified 
by the program.

issues advocacy
SLMMS continues to use its collective voice on 

key issues that impact the practice of medicine. In 
recent months, the Society has tackled many issues, 
including air ambulance coverage, surprise billing, 
and barriers impacting prior authorization. SLMMS 
actively opposed the medical marijuana ballot issues in 
Missouri, given that risks to the patient supersede the 
lack of any extensive research studies demonstrating 
its health benefits. SLMMS members have brought 
forward resolutions at the state level addressing prior 
authorization for opioid use disorders, the healthcare 
needs of children of incarcerated parents, and 

ensuring affordable insulin. The Society has supported 
the continued development of St. Louis County’s 
Prescription Drug Monitoring Program as it has been 
adopted more widespread across all of Missouri.

St. Louis Metropolitan Medicine
SLMMS continues to publish its bi-monthly 

member magazine St. Louis Metropolitan Medicine. 
Each issue addresses a specific theme, and the journal 
has provided a platform for discussions on the use 
of artificial intelligence in medicine; accountable 
care organization (ACO) collaboration and results; 
and emergency department use. The magazine also 
encourages regular commentary contributions from 
SLMMS members. In 2019, the magazine sponsored a 
survey on electronic health record utilization to reveal 

2019 White coat rally
Top: SLMMS members - Edmond 
Cabbabe, MD, Inderjit Singh, MD, 
Samer Cabbabe, MD, and Toniya 
Singh, MD, with State Senator Jill 
Schupp. 

Bottom: SLMMS members and 
medical students in the Capitol 
rotunda.
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areas where improvement is most needed. The majority 
of physicians responding felt the EHR system they use 
is better suited to enhancing billing and coding, and 
less inclined to improve patient care. 

continuing education
The Medical Society sponsors or supports a number 

of physician continuing medical education programs. 
The annual Hippocrates Lecture tackled drug pricing 
transparency in 2018, giving members the opportunity 
to engage in conversation with a pharmacy benefits 
manager. In 2019, the lecture focused on Medicare for 
all, and a discussion with an advocate from physicians 
supporting a national health program. Through our 
relationship with the League of Healthcare Experts, 
recent programs have been presented on changes to tax 
laws and physician burnout.

navigating change
Radiologist Jason Skyles, MD, a fellowship-

trained mammographer with West County Radiology 
group providing services to Mercy Hospital St. Louis, 
assumed the role of SLMMS President for 2020. At 
his installation, Dr. Skyles spoke on the accelerated 
rate of change in the practice of medicine. “It’s an 
exciting time, but also a scary time,” he said. “In the 
next 20 years we will likely see the implementation 
of technologies like genomic editing and the use of 
artificial intelligence. As physicians, we should be 
the ones leading the discussion on all issues related 
to medicine and helping to direct policy for the 
betterment of the medical profession, and ultimately 
for the benefit of our patients.”

Dr. Skyles enumerated issues that physicians need 
to address, including fighting the anti-vaccination 
movement, protecting the role of physician in scope 
of practice discussions, tort reform, and working with 
insurance companies to improve access. “Organized 
medicine gives us the strong unified voice to tackle 
these things, and allows the local physician to get 
involved,” he stated. “We need to ensure that physicians 
maintain an active role in helping to shape future 
policy.”

slmms in the community
SLMMS continues to connect with medical 

students and residents, with student liaisons from 
both Saint Louis University School of Medicine 
and Washington University School of Medicine 

participating on the SLMMS Council. Grants 
from the Society’s charitable foundation, the St. 
Louis Society for Medical and Scientific Education 
(SLSMSE), have supported the innovation incubator 
programs (SlingHealth at Washington University and 
MedLaunch at Saint Louis University) at both schools. 
SLSMSE also supports other physician and community 
activities such as the Greater St. Louis Science Fair, 
World Food Day, the SLU Primary Care Symposium, 
the Missouri Physicians Health Program, and the 
SLMMS Alliance. The Alliance continues to play an 
integral part of fulfilling the SLMMS mission through 
community health education, charitable projects and 
legislative advocacy. Two St. Louis Alliance members 
are making their mark at the state and national levels 
as well, with Gillian Waltman finishing two years as 
the MSMA Alliance President, and Sue Ann Greco 
assuming the presidency of the AMA Alliance in June 
of 2020. 

SLMMS is also proud of three physician members 
serving in visible leadership roles: Sam Page, MD, 
moved from chair of the St. Louis County Council to 
serving as St. Louis County Executive in 2019; Emily 
Doucette, MD, a current member of the SLMMS 
Council, was named acting co-director of the St. 
Louis County Department of Public Health in 2019; 
and George Hruza, MD, a SLMMS past president, 
was recently elected the 2020-2021 President of the 
Missouri State Medical Association.

looking Forward
The practice of medicine has been disrupted 

this year by the COVID-19 pandemic. SLMMS has 
served as a conduit for providing information to its 
members and the St. Louis physician community, 
dedicating publication space to public health responses, 
summarizing the impact on physician practices, 
and creating an online resource page. COVID-19 
has taught us some very tough lessons, and elevated 
concern for the health and well-being of medical 
professionals on the front lines of treatment. Dr. Skyles, 
SLMMS President, addressed members saying that “all 
of us can play an important role in education. Most of 
us are not infectious disease or public health experts, 
but as physicians our patients, friends and families look 
to us for guidance and assurance. In times of crisis such 
as now, we all need to not only come together, but to 
work smartly and efficiently for the benefit of all.” MM
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More Important Than Ever

telehealth and outreach in the Post 
covid-19 World: the mu show-me echo 
Program as a national model
by Karen Edison, MD

Show-Me ECHO (Extension for Community 
Healthcare Outcomes) is an innovative 
and practical solution to the lack of access 

to specialty healthcare in rural and underserved 
areas of Missouri. (See Appendix 1) describing 
the model in detail. It is the brainchild of Sanjeev 
Arora, MD, hepatologist at the University of 
New Mexico.  In 2003, he realized patients 
were dying from the complications of untreated 
hepatitis C and committed himself to training a 
larger healthcare workforce prepared to treat these 
patients.  About five years ago, R. Wayne Cooper, 
MD, then state representative from Camdenton, 
Missouri, learned about Project ECHO and made 
sure the leadership of the Missouri Telehealth 
Network (MTN) was aware of it. A group of state 

legislators and MTN leadership attended a Project 
ECHO conference in Albuquerque in 2013. We 
quickly realized that Project ECHO was needed in 
Missouri.  Thankfully, with the help of Dr. Cooper 
and Missouri Representative Diane Franklin, our 
state’s leaders agreed.

In this edition of Missouri Medicine, dedicated 
to Wayne Cooper, MD, you will learn about the 
Show-Me ECHO program, its growth, and the 
positive outcomes we are seeing: early indications 
of improvements in access to care, quality of care 
delivered, and early evidence that costs may be 
reduced in some diseases and geographic areas.  
You will also read about the perspectives of the 
Show-Me ECHO professional participants and the 
importance and promise of including the patient 
and patient caregivers’ input and viewpoint.  A 
thorough look at telehealth in Missouri is included, 
along with a discussion of the importance of 
creating health care learning collaboratives to 
encourage high quality patient outcomes.

The COVID-19 pandemic has made 
vividly clear the need for the availability of 
both telemedicine for safe patient care and the 
ECHO model for safe and effective continuing 
medical education.  Because the Missouri 
Telehealth Network already had a highly effective 
team with experience and skill in creating and 
launching ECHOs, we were able to quickly 
assemble COVID-19 ECHO programs early in 
the unfolding coronavirus crisis.  COVID-19 
ECHO was created to provide timely education 
across the state to enable healthcare providers to 
make informed care decisions based on the latest 
pandemic evidence.  

We have seen rapid growth of our ECHO 
programs over the past five years and are now 

Karen E. Edison, MD, FAAD, MSMA 
member since 1991, Professor 
Emerita of Dermatology,
Senior Medical Director, Show-Me 
ECHO/Missouri Telehealth Network, 
and Senior Medical Director, 
Missouri Center for Health Policy, 
University of Missouri Health Care.
Contact: edisonk@health.missouri.edu

our show-me echo program is one of 
seven echo super hub sites in the u.s., 
and we are training other states and other 
countries to begin echo in their regions. 
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reaching 93 of Missouri’s 114 counties as well as the 
city of St. Louis.  We envision continued growth 
and even better outcomes in the future as the 
program matures, we better understand how to 
assess patient outcomes in the various ECHOs, and 
we beneficially touch more lives in Missouri.

I have used telemedicine to care for rural and 
underserved dermatology patients throughout 
Missouri for the past 26 years. This has given me a 
unique perspective on the quality of care delivered.  
While rural Missouri has committed, high-quality 
healthcare professionals, in many areas there is 
a lack of specialty care for patients. This lack of 
access has serious consequences, including “unmet 
health needs, delays in receiving appropriate 
care, financial burdens, and preventable 
hospitalizations.”1 

Missouri has a loan repayment program 
called PRIMO (Primary Care Resource Initiative) 
designed to encourage primary care physicians 
(PCPs) to practice in underserved areas of 
Missouri, and this program has had some success. 
But, rural hospital closures (14 since 2014) have 
had a negative impact on access to care, putting 
a heavier burden on the remaining providers and 
clinics.  Medical schools, especially the University 
of Missouri School of Medicine in Columbia, have 
promising educational programs that place students 
in underserved areas with the hope that some will 
stay. Thankfully, some do – but we struggle to place 
new doctors in rural Missouri where our current 
workforce is aging.  In 2018, the average age of 
rural Missouri physicians was 60 years old, and 
60% were over the age of 50.2 As rural physicians 
are aging, care is shifting increasingly toward 
generalist advanced practice nurses and physician 
assistants, some with gaps in their training to 
care for the complex patients they see.  Also, 
recommended best practice and evidence-based 
medicine is changing rapidly making it difficult for 
busy PCPs to keep up to date.  Show-Me ECHO 
can be part of the answer for these challenges.

Missouri ranks 39th out of 50 states in recent 
health rankings.  We do have high quality and 
committed health foundations, healthcare systems, 
academic health centers, and state health agencies; 
however, in the past two decades we have been 
unable to see a sustained improvement in the 

healthcare outcomes reflected in the rankings.3 
In 2008, the Institution for Healthcare 

Improvement (IHI) released their “Triple Aim” 
framework to evaluate new innovations in health 
care: 1) improve the patient experience (quality 
and satisfaction); 2) improve population health 
outcomes; and 3) decrease the per capita cost for 
healthcare.4 Nearly all the innovations in healthcare 
I have seen in my career have improved one aim, 
while making the others worse and some have 
arguably made all three worse. (The electronic 
health record comes to mind.)  The ECHO model 
improves all of the Triple Aims, leading to increases 
in access to high quality care and better patient 
outcomes which decrease the per capita cost for 
healthcare. Also, with increasing recognition of the 
problem of physician burnout, many add the fourth 
aim of healthcare team well-being.5   Show-Me 
ECHO helps in these areas as well.  It is frequently 
cited by hub team members and primary care 
participants alike as one of the most enjoyable 
activities they do at work.  

Missouri should be proud!  Our Show-Me 
ECHO program is one of seven ECHO Super 
Hub sites in the U.S., and we are training other 
states and other countries to begin ECHO in 
their regions.  I hope you will read this issue of 
Missouri Medicine cover to cover and plan to join 
one or more ECHOs in the future.  Simply go 
to showmeecho.org to register and the Missouri 
Telehealth Network will take care of the rest.
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embracing the Power of show-me echo 
learning communities to transform 
clinical Practice in missouri
by Lea Brandt, PhD, Melissa Warne-Griggs, PhD, Kimberly Hoffman, PhD, Lori Popejoy, PhD 
& E. Rachel Mutrux, BA
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Medicine; Lori Popejoy, PhD, RN, 
FAAN, is Associate Professor, School 
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abstract
Show-Me ECHO, a state-

funded project, provides 
access to education within a 
community of learners in order 
to optimize healthcare for the 
citizens of Missouri. Through 
videoconferencing and case-based 
review, ECHO shifts professional 
development from learning 
about medical problems in 
isolation to experiential learning 
as part of a multidisciplinary 
team. The establishment of a 
statewide COVID-19 ECHO 
is allowing a rapid response 
to this novel, unprecedented, 
and unanticipated health care 
crisis. There are many ongoing 
opportunities for clinicians from 
across the state to join a Show-Me 
ECHO learning community as 
a means to elevate their practice 
and improve ability to respond 
amidst a constantly evolving 
health care environment. 

introduction
In a personal interview, Dr. 

Sanjeev Arora, a Hepatitis C 
specialist at the University of 
New Mexico, recalls a patient’s 
story that inspired him to start 
the Extension for Community 
Healthcare Outcomes project 
(Project ECHO). The patient was a 
43-year-old woman with Hepatitis 

C, who was a single mother of 
two after being widowed when her 
husband died in a car accident. 
There was an eight-month wait 
to see Dr. Arora, a Hepatitis C 
specialist located hundreds of miles 
from her home. Unfortunately, by 
the time the woman was able to get 
in to see Dr. Arora she had already 
developed cancer of the liver. The 
greatest tragedy of this story is that 
her illness was curable with early 
treatment. Because providers in her 
area lacked the evidenced based 
knowledge about how to treat 
Hepatitis C, she died a premature 
death, orphaning her two children.1 

While every patient’s story 
is unique, this type of situation 
occurs regularly across the US. 
Even though the US healthcare 
system is home to some of the 
most sophisticated treatments 
and medical technologies in the 
world, there are vast discrepancies 
in the quality of care to which 
patients have access depending on 
their geographic location and the 
knowledge of the providers within 
their communities.2 In response to 
these types of barriers, the Institute 
of Medicine (IOM) published 
multiple blue-ribbon reports 
describing the essential features of 
quality care: health care that is safe, 
effective, patient-centered, timely, 
efficient and equitable.  The IOM 

show-me echo 
acts as a catalyst 
to shift professional 
development, moving 
learning from learning  
in isolation about a 
complex medical 
problem to learning as 
part of a multidisciplinary 
team and learning 
how to provide 
comprehensive care for 
real patients.
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Best Care at Lower Cost: The Path to Continuously 
Learning Health Care in America outlines a vision 
to catalyze effective, efficient high quality care in a 
system that continuously learns to become better.3  
Show-Me ECHO, a state-funded telehealth project 
created and operated by the Missouri Telehealth 
Network at the University of Missouri, addresses 
the IOM’s six domains of quality care by offering 
opportunities for health care providers to participate 
in learning communities aimed at improving access, 
safety, and elevating the care provided to residents 
across the State of Missouri and beyond. 

ECHO connects primary care providers with 
each other, with local resources, and with specialists 
through structured and formalized live-interactive 
video sessions. By linking rural and underserved 
populations with specialized expertise, Show-Me 
ECHO elevates care and promotes lifelong learning 
by providing clinicians access to the most current 
knowledge they need to effectively care for their 
patients. Existing literature demonstrates that the 
ECHO principles are congruent with other national 
calls for health care reform:  1) Macy Foundation’s 
2008 call to shift continuing medical education 
to focus on practice-based learning; 2) Institute of 
Medicine’s (IOM) 2009 report describing the role 
of continuing education to achieve and maintain 
proficiency, and 3) Carnegie Foundation’s 2010 
description of the significant challenges, and needed 
changes in preparing physicians for the future.4 The 
ECHO model resonates with salient features of 
Best Care at Lower Cost: The Path to Continuously 
Learning Health Care in America3 including the 
need to: 1) generate and apply knowledge in real 
time, 2)  engage patients, families and communities 
in the provision of care, 3) manage increasing 
clinical complexity, and 4)  leverage opportunities 
from technology. The ability of the ECHO model 
to meet these needs was demonstrated in Show-
Me ECHO’s quick response to COVID-19 which 
helped providers to generate and apply knowledge 
in real time in order to meet the demand of ever-
changing guidelines and knowledge.

Background
Show-Me ECHO began in 2014 after a 

Missouri team visited the University of New 
Mexico, home to Dr. Sanjeev Arora and Project 
ECHO. There they learned about the success of 

ECHO, a technology-enabled collaborative 
learning and capacity building model for 
Hepatitis C.  The ECHO model “connects 
specialists with multiple other health care 
professionals through simultaneous interactive 
videoconferencing for the purpose of facilitating 
case-based learning, disseminating best practices 
and evaluating outcomes”.5 ECHO has 
been replicated across the United States and 
internationally to address a wide variety of disease 
conditions.  Key features of ECHO programs 
include: 1) a hub and spoke organization where 
multidisciplinary content experts mentor 
participants through teleconferencing, 2) regular 
and recurring virtual meetings, 3) focused didactic 
presentations, and 4) case-based learning where 
participants select and present cases from their 
own practices.5 ECHO offers an alternative to 
traditional continuing education as it situates 
learning within authentic professional practice 
and connects to workplace learning.4, 6, 7 Show-
Me ECHO connects Missouri primary care 
providers with each other and with specialists as 
well as other health care team members. Diverse 
perspectives are incorporated into ECHO, as 
the teams may include, among others, persons 
with lived experience, physicians, nurses, social 
workers, therapists, community members, 
counselors, chaplains, administrators, etc. 
These multidisciplinary participants collaborate 
in a case-based learning environment where 
discussions with, and mentoring from, content 
experts help equip providers with the knowledge 
and tools they need to give their patients the right 
care, in the right place, at the right time. 

In recognition of its rigorous adherence to 
the key tenets of ECHO, the University of New 
Mexico’s Project ECHO designated Missouri’s 
Show-Me ECHO as a “Super Hub” training 
organization, one of only seven global sites.  As a 
super-hub, Show-Me ECHO provides immersion 
training for new ECHO content expert panels 
and staff. What began as a partnership with the 
Missouri Primary Care Association (MPCA) 
to support one pilot chronic pain management 
ECHO in 2014 has grown into 22 Show-
Me ECHOs with more in the planning stage 
(Appendix 1). Show-Me ECHOs are scheduled 
for 1-1.5 hours, and most occur year-round. 
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Learning occurs through three routes: 1) short 
didactic presentations, 2) deidentified case 
presentation selected from the clinical practices of 
participants and 3) opportunities for practice and 
feedback among all participants as they consider 
the case.4, 8 Content experts facilitate discussions 
and model the best approach in management of 
each case.  Although Show-Me ECHO draws 
participants from across the United States 
and internationally, it focuses on the needs of 
Missourians. 

ECHO creates a bridge between academic 
medical centers, other content experts, and 
multidisciplinary teams, and increases access 
to care in rural and underserved areas.2 Show-
Me ECHO recruits expert mentors from across 
the state, to ensure that these teams have the 
opportunity to work with specialists in the field.   
Nearly 300 participants from different health 
care organizations in 21 counties and three states 
have been represented on the expert hub teams 
from inception in 2014 thru December 2018.  
Additionally, Show-Me ECHO has touched 
80 of Missouri’s 114 counties plus the city of 
St. Louis. This geographic diversity is evidence 
that the University of Missouri recognizes and 

partners with experts located 
throughout the state who can 
best understand local resources, 
contacts, and realities for 
providing care in underserved 
areas. The number of learners 
engaged by Show-Me-ECHO, 
the number of Missouri 
counties participating, and the 
number of case-based learning 
opportunities are presented in 

Table 1.  
Other 

articles in this 
series examine 
outcomes in 
more detail, 
however, Table 
2. provides 
illustrative 
examples of 

the impact of Show-Me ECHO on patient care. 
It is important to note that patients benefit not 
only indirectly through the knowledge acquired by 
participating clinicians, but also directly. Patients 
whose case is presented during ECHO, directly 
benefit from the review by a community of learners, 
whose combined expertise exceeds the knowledge of 
any one provider.  

Although ECHO models are now widespread, 
a February 2019 Report to Congress calls for 
strengthening the evidence base to help determine 
how best to expand use of the ECHO model.5  One 
must understand the essential features of ECHO 
in order to successfully replicate this model.  In 
this article, we draw from rich literature on adult 
learning, social cognition, situated learning, 
communities of practice and learning organizations 
to describe how and why the ECHO model 
enhances learning and transforms learning into 
improved patient outcomes. In addition, the article 
provides a reflection on how established ECHO 
learning communities were leveraged to generate 
and apply knowledge in real time during the 
COVID-19 pandemic. 

connecting learning to 
Professional Practice

Lifelong learning is critical to high-quality 
medical practice. Because clinical information 

Table 1. Show-Me-ECHO Participants from Inception through December 2018

Table 2. Pre-Post ECHO Participation Outcomes Data

* 2 years post participation
**by providers that attended more than one Dermatology ECHO
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is constantly growing, successful clinicians 
must persistently refresh medical knowledge 
and understand personal limitations related to 
knowledge acquisition and application.  This 
requires a commitment to self-assessment and 
to identifying learning needs.9 Reflection is a 
necessary skill for self-directed learning because 
the individual must be able to consider their 
own strengths and weaknesses in order to pursue 
learning. Traditional cognitive approaches to 
expertise often emphasize diagnostic ability and 
assume that expertise is an end-state of mastery of 
existing knowledge and technique. However, these 
assumptions of the cognitive model unnecessarily 
limit conceptions of expertise in medicine and 
elucidate the need to distinguish between “routine 
expertise and “adaptive expertise”.10 Routine 
expertise involves a set of habits used by the 
practitioner. Adaptive expertise, on the other 
hand, is flexible and involves combining old 
and new knowledge to generate different ways 
of thinking about a problem in order to achieve 
meaningful learning.10  When practitioners engage 
in meaningful learning it fosters flexibility and 
a more comprehensive understanding of health 
in order to better meet the dynamic needs of 
patients, giving practitioners the tools necessary 
to incorporate context and alternative approaches 
into practice.

Adult learning theories tell us that adults 
prefer learning opportunities that draw upon 
their life experiences, are problem-centered, 
experiential, and focus on the “why” behind what 
they are learning.11  Learning through doing is 
an important part of professional preparation 
and continuing education. Most innovations and 
changes in practice take place in the context of 
use, not formal education.7 Instead of mastering 
proven procedures, much of professional 
learning occurs through activities that provide 
an opportunity to practice and problem solve in 
contextually relevant situations (i.e., experiential 
learning). 

Theory is usually explicit in “book knowledge” 
and implicit in “action knowledge;” thus, people 
have a difficult time verbalizing knowledge gained 
through experience.7 This does not imply this 
type of knowledge is unimportant but rather that 
it is difficult to articulate and explicitly teach. 

One way to address this is through the use of 
narrative.  Narrative thinking (thinking through 
telling and interpreting stories) involves trying to 
understand experiences or patient cases.12 Telling 
the narrative story of a person or patient turns 
knowledge into understanding by allowing for 
reflection and translation of the story to a clinical 
reality that is actionable information.13, 14 Problem/
patient-based learning is powerful because, it makes 
the knowledge more accessible and more likely to 
be used when caring for patients. In contrast to 
traditional classroom-based learning that seems 
disconnected from practice, problem or case-
based learning is inextricably connected to patient 
encounters.15 

Traditional classroom education falls short 
of meeting the needs of adult learners that have 
transitioned from formal education programs 
and into clinical practice. This can be attributed 
to Kegan’s theory of adult development positing 
that adults use four lenses, instrumental, social, 
self-authoring, and self-transforming, to enable 
and constrain what they pay attention to in order 
to make sense of a given situation.16 A person is 
not aware of using a particular lens until the lens 
becomes inadequate to address a situation.  This 
disorienting case helps the person see the lens 
they were using.  Kegan calls this a shift from 
subject to object because the lens then becomes 
something that the individual can perceive and 
investigate.  These shifts reflect transformative 
learning.  For transformative learning to occur, 
the learner must be able to recognize and critically 
examine the lens they are using. Through their 
participation in case-based learning, the clinicians 
can identify their lens, practice using new lens, 
reflect on their own knowledge/learning and are 
therefore better positioned to incorporate new 
learning into their professional practice.  One can 
begin to see why participation in ECHO not only 
results in transformative learning, but also results in 
transformation of clinical practice. 

transformative learning through echo 
ECHO offers an alternative to traditional 

clinical education and reaches providers where 
they practice. ECHO is transformative as it not 
only promotes knowledge acquisition and increases 
confidence to treat complex conditions; it creates 
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an opportunity for experiential learning so providers 
can use new knowledge to improve problem solving 
in order to meet the dynamic needs of patients.6, 17-20  
Current research on ECHO learning outcomes include 
acquisition of both book and experiential knowledge, 
improved self-efficacy, improved competency and 
enhanced clinical performance.6, 8, 21 Learning outcomes 
are determined through various means, including 
quantitative assessment of knowledge acquisition 
as well as collection of qualitative data outlining 

the participant’s ECHO 
experience. To understand 
the power of ECHO as a 
learning community, we 
must understand the salient 
features of ECHO that 
foster deep learning and 
the articulating learning 
outcomes that demonstrate 
a full understanding and 
retention of the content 
presented as well as ability 
to apply it to future practice.  
Potts describes six principles 
of learning health systems.22  
Table 3 illustrates quotes from 
Show-Me ECHO participants 
that are congruent with the 
identified learning principles. 

This commentary by 
the community of learners 
cultivated through Show-Me 
ECHO, gives credence to how 
participation in ECHO creates 
a learning culture among 
participants. This draws on 
the wisdom of groups and 
values connections, embraces 
sense making over decision 
making in dealing with the 
unexpected, brings together 
diverse perspectives to 
complex challenges, provides 
opportunity to interact 
respectfully, appreciates 
the power and ubiquity 
of emergent change and 
finally allows participants to 

concentrate on small wins.22 ECHO enhances learning, 
resulting in transformational outcomes that improve 
patient and community health. 

ECHO uses real-time cases depicting the true 
complexity of health care practice environments. 
It creates a safe space, where diverse viewpoints 
are explored.  ECHO promotes collaborative, 
individualized health care choices, drives the process of 
discovery, is embedded in community, accommodates 
learners at different stages in the learning process and is 
a natural outgrowth of clinical care of patients.3 ECHO 

Table 3. Participant Quotes Related to Learning Principles of Learning Health Systems
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participants engage in learning that not only transforms 
the clinician’s practice, but in turn improves health 
outcomes of patients. The ECHO model is better 
able to teach complex, dynamic content reflective of 
clinical environments and the skills practitioners need 
to effectively treat patients, current and future; even in 
cases where future needs are unforeseen. 

The COVID-19 pandemic has forever changed 
delivery of health care across the world. During the 
early stages of the spread, panic was rampant and 
misinformation pervasive. In collaboration with the 
Missouri Department of Health and Human Services 
and the Missouri Hospital Association, Missouri 
Telehealth Network (MTN) was able to leverage 
established Show-Me ECHO learning communities 
to connect people with diverse areas of expertise, who 
were willing to work collaboratively in order to address 
unexpected and complex challenges. The ECHO model 
was well suited to engage providers in learning how to 
protect, diagnose and treat patients with COVID-19 
as well as support them in working to protect their 
communities. Starting up the ECHO quickly 
optimized Missouri’s response and saved lives. 

conclusion
This review demonstrates how ECHO helps refresh 

knowledge and translate that knowledge into practice 
providing a foundation for replication across the 
highest-priority care issues for the State of Missouri. 
This goal is already being realized with the growth in 
ECHOs across the last 16 years and a steady increase 
in provider participation will help to maximize the 
impact.  The COVID-19 ECHO exemplifies the 
power of learning communities to quickly disseminate 
information, facilitate agile decision making and to 
respond to urgent needs reflective of the pandemic. 
Show-Me ECHO acts as a catalyst to shift 
professional development moving learning from 
learning  in isolation about a complex medical 
problem to learning as part of a multidisciplinary 
team and learning how to provide comprehensive 
care for real patients.7 This in turn promotes real 
changes to clinical practice and improved patient 
outcomes. 
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abstract
This article highlights four 

primary care providers that 
practice in underserved areas 
in Missouri. Show-Me ECHO 
(Extension for Community 
Healthcare Outcomes) provides 
colleagues opportunities for 
consultation and Continuing 
Medical Education (CME) 
around particular conditions. 
Through their participation, these 
providers have 1) enhanced their 
comfort and skill in diagnosis and 
treatment, 2) become important 
regional resources for patients and 
other providers, and 3) improved 
access to specialty services in their 
community.

introduction
This article highlights how 

participation in Show-Me ECHO 
(Extension for Community 
Healthcare Outcomes) enhanced 
comfort and skill in diagnosis and 
treatment for four primary care 
providers practicing in underserved 
areas in Missouri.  It also explores 
how ECHO collaborations enhance 
access to specialty services and allow 
participants to become important 
regional resources for patients and 
other providers.

Providers of underserved 
populations can face isolation, 
excessive workloads and may lack 

access to consultation. The purpose 
of this article is to demonstrate 
how participation in Show-Me 
ECHO addresses these issues by 
providing colleagues, opportunities 
for consultation and Continuing 
Medical Education (CME).1 
ECHO participants demonstrate 
significant increases in their 
knowledge, improved attitudes, 
and confidence in clinical and 
nonclinical skills.2 Further, they 
report increased self-efficacy which 
fosters behavioral change.2-3

Background
Show-Me ECHO is a state-

funded telehealth project created 
and operated by the Missouri 
Telehealth Network at the 
University of Missouri. Begun 
in 2014, Show-Me ECHO is 
modeled after the University of 
New Mexico’s Project ECHO which 
was originally created to educate 
providers about Hepatitis C. Key 
features of all ECHOs include: 
1) a hub and spoke organization 
where multi-disciplinary content 
experts mentor participants through 
teleconferencing, 2) regular and 
recurring virtual meetings, 3) 
focused didactic presentations, 
and 4) case-based learning where 
participants select and present 
cases from their own practices.4 
There are opportunities for practice 

Participation in a 
community of clinicians 
committed to providing 
the best care possible 
has given interviewees 
the opportunity to 
become important 
regional resources for 
their patients and other 
providers.  
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in diagnosis and treatment and feedback among all 
participants as they consider complex cases.1,5

Although Show-Me ECHO draws participants 
from across the United States and internationally, 
it focuses on the needs of Missourians. Expert 
mentors are recruited from across the state with 
twenty-one counties represented on expert hub teams 
from inception to date. This geographic diversity 
enhances learning because these experts understand 
local resources, local contacts, and local realities for 
providing care in underserved areas. Show-Me ECHO 
participants come from 89 counties (Figure 1). 

learning in echo
ECHO adheres to best practices in adult 

learning theory. Using informal discussions and 
guidance, ECHO offers the advantages of learning 
through authentic cases, focusing on the current 
needs of participants and building on participants’ 
current knowledge.6 ECHO situates learning within 
professional practice and connects to workplace learning 

thus enhancing the likelihood that newly acquired 
knowledge will change professional practice. 5,7-8

Multidisciplinary teamwork is essential to the 
ECHO model.9 Show-Me ECHO connects primary 
care providers with each other, with specialists, and 
with regional resources. Diverse perspectives aid the 
ECHO teams in arriving at “wise action” better than 
any one individual participant.10 Discussions with, and 
mentoring from, content experts help equip primary 
care providers to give their patients the right care, in 
the right place, at the right time. Knowledge is no 
longer created top-down, but is made by the group, 
“by demonopolizing medical knowledge and creating 
collaborative practices between community-based 
clinicians and specialists, local primary care clinicians 
can become experts in a chronic condition and they 
can provide the best evidence-based treatments to 
many more patients.”9(p32) This article highlights four 
health care providers experiences of learning within 
Show-Me ECHOs.

interviews
ECHO hub leadership recommended the 

four providers that we interviewed. After a short 
introduction, excerpts from longer interviews provide 
insight into their considerable experience as members 
of the ECHO learning community. 

“He showed me some information about Asthma 
Ready. I signed up mostly because my boss told me 
to, but as I did it and got to learn more about what 
ECHO was, as well as about asthma, I realized ‘Wow, 
this is amazing.’ I learned about asthma in training, but 
learning about it and then doing it is so different.

Having a community of experts who work with me 
is a great benefit of ECHO. I had been using (national 
asthma guidelines) through residency, but when I had 

Figure 1. Participation in ECHO from 2014-2019

Ning Haluck, MD, is a 
Pediatrician and Director 
of Pediatrics at Swope 
Health, which is a federally 
qualified health center in 
Kansas City, Missouri. She has 
been practicing medicine 
for four years. Dr. Haluck 
began participating in the 
Asthma ECHO when her boss 
suggested it.
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problems, I didn’t really know what to do, (and) 
it took us a lot longer to access specialists. ECHO 
(gave me planned) access for one-hour per week. 
(When) I had a patient who was a little bit trickier, 
then I thought, ‘I can just bring it up in the next 
session’. And, they were just so helpful. There were 
no stupid questions. So, I can take very nitty gritty, 
practical questions and they just had a treasure 
trove of answers.

Since participating in ECHO, I’ve started 
seeing myself more as a bridge in my community. 
Between my patients and the specialist information 
that they need because some of my patients either 
can’t make it to the specialty clinics or don’t want 
to because they’ve already established care with me 
and our clinic. So now even with other topics, not 
just asthma, I’ve found the courage and have the 
format to get information from a specialist in ways 
that I probably wouldn’t have before. It can be 
pretty intimidating as a primary care provider who 
knows a little bit about a lot of things, to be able to 
go out to a specialist, ask my questions and not let 
fear or anything else get in the way.

Now, I have access to (experts) and share 
that access with my patients and with kids in my 
community. I am a pediatrician, but I’m also a 
mom. Everything that I’m learning at work, I 
am using at home with my family and with my 
friends’ kids. So really, I’m learning that being a 
pediatrician is being an advocate and the best way 
to be an advocate is to have knowledge. And that 
knowledge currently is with the specialists. So, 
I’m just trying to disseminate it as best I can and 
ECHO is a great dissemination model. I was able 
to get my two nurse practitioners on board. And so 
now as a clinic, every kid with asthma, no matter 
who they see, even if asthma’s not the reason why 
they come to our clinic, gets to have their asthma 
taken care of. ECHO taught me how to do it in 
a systematic way and in a way that pushed me 
towards continued improvement. 

What I really love is the community. Now 
when I sign on to a meeting, I just wave at 
everybody. It’s just all these people that I know are 
as dedicated as I am to providing excellent care for 
asthma. I’ve been able to make so many changes 
in the year I’ve been involved with ECHO without 
actually having to go anywhere other than work. It’s 
so convenient!”

“I gave up obstetrics and started working in an 
office practice doing mostly pediatrics and some 
family medicine. It wasn’t the same intensity that 
I had with obstetrics. I was kind of floundering 
around and one day I had this invitation from 
the Thompson Center about autism. I liked it the 
first week, so I attended the second session and it 
was really almost too much for me. (But) then I 
went back a third time, and I just fell in love with 
it. And so, I continued along (joining additional 
ECHOs), kind of getting immersed in the whole 
arts and science of autism.

I’d never seen anything like ECHO really. 
I haven’t done much stuff online before. It was 
good teaching and then you actually got to work, 
on a case basis at least, and hear kind of what 
happened. The greatest part about it is having 
been able to work with the hub teams. I’ve got 
some good friends on the hub team now and that 
makes it just that much more powerful.

It’s just a really good learning experience. A 
couple of the people that are involved nearby, I’ve 
gotten to know them and actually worked with a 
couple of them directly; and that’s been nice to be 
able to do that. But I think it’s a combination of 
learning: a little bit of didactic information, along 
with going through and studying the cases. It’s 
really helpful as far as learning goes.

I’ve always practiced medicine with the idea 
that I need to be able to teach patients about 
what’s going on with their health, whatever that 
may be. Whether it’s having a baby or it’s taking 
care of a child with pneumonia, or whatever it 
may be. I think that ECHO helped a lot both 
in the insight of what goes on with families that 
are dealing with this difficult diagnosis and their 

Bill Wright, MD, is a family 
medicine physician located 
in Houston, Missouri. He has 
been practicing medicine 
since 1980. Dr. Wright 
participates in three ECHOs 
related to autism. He began 
participating as his practice 
was shifting.
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children. I think it’s been really helpful in allowing 
me to be hopefully a better clinician and a better 
teacher. I think it has.

My community benefits. This is a very 
rural area. And, because there are not any other 
providers nearby, that provide (autism services), 
I’m getting referrals from all over this area of 
the state really. So typically, I would say people 
are driving on average forty-five minutes to be 
seen here for the evaluation. One family I saw 
this morning drove for an hour and twenty 
minutes. Between Springfield and Columbia 
and somewhere down near the Cape, there are 
no behavior therapists available. I mean not 
certified behavior therapist. Hopefully soon we’ll 
have someone in this area. So, for a therapy that 
is supposed to be happening several times every 
week, you can’t travel a hundred miles every day 
to take your child to therapy, take him home 
and then turnaround go back. So that’s a little 
frustrating. I’ve got dreams of having something 
like that happen; still just dreams as far as I can 
figure out. 

I would tell others that are interested that the 
hub people in all three ECHOs that I’ve been in 
have been encouraging. They’ve been stimulating. 
They’ve been knowledgeable. It’s been a pleasure to 
work with them. I think it’s a great opportunity to 
learn more and to get some feedback and on what 
you’re doing.”

“I guess it was four years ago now, our 
health system was really struggling with access to 
dermatology in particular. They approached me 
about starting a primary care skin care clinic as a 
way to offset some of the referrals that were kind 

of overwhelming the current dermatologist with 
our system. As we investigated it, we wanted to 
have some sort of backup or access to a higher 
level of knowledge if needed. So, we started 
participating before we ever started the primary 
care skin care clinic.

I utilize ECHO for a number of different 
resources. One is just for the education piece 
at the beginning of each session, I think that’s 
valuable. They, at times, will make it simpler and 
at times make it more advanced. And I appreciate 
all levels that they explore when they present 
their didactic portion.

I like it all. I like the camaraderie. I like the 
collegial atmosphere. I’ve even gotten to know 
some of the participants that are in outlying 
communities. We have met at conferences and 
have gotten to know the other people that are 
participating. I enjoy it tremendously.

My patients benefit because I am able to say, 
‘I’m not sure what’s going on here, but I’m gonna 
reach for my backup and get their thoughts and 
their opinions, and see if we can help you’. I 
tell patients, ‘You know, we don’t know what’s 
going on. You’re not responding to the treatment 
that would typically help this condition. I’d like 
to present your case at the ECHO’. I describe 
it as a situation where we present their case 
in an anonymous format with no charge to 
them. They have the benefit of getting several 
dermatologist opinions, and then I call them 
with the recommendations. Patients love it. 
They’re thrilled that somebody has taken the time 
to listen to them and has taken their concerns 
seriously. 

My community benefits as well. I’ve had 
other providers say, ‘I’m referring you this 
patient. They’re very complicated. You may want 
to present this patient to Derm ECHO’. So, they 
know that I’m kind of the point person, and look 
to me as a resource. They’re from the surrounding 
community, so they’re within the Springfield 
area, but they’re in outlying areas as well: Monett, 
Aurora, and Branson. 

I try to talk about Derm ECHO every chance 
I can when I talk to other providers. I’m happy to 
talk about the great resource. ECHO is really easy 
to do and so much fun. And, you get CME. It’s a 
great opportunity to connect with other providers 
in the state and I’ve enjoyed every aspect of it.”

Hope Misterovich, DO, is a 
family medicine physician 
located in Springfield, 
Missouri. She has been 
practicing medicine 
since 1998. Dr. Misterovich 
began participating in the 
Dermatology ECHO in 2016. 
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“The nearest pediatric specialist is anywhere 
between an hour to three hours away for patients. 
So, by doing the ECHOs and learning the 
information from the experts, it allowed me to 
better practice and keep the patient in the local area 
as much as possible.

ECHO helped me become more of an expert 
and a resource to my colleagues within the clinics I 
work at and to the community. Patients can receive 
high quality care without having to leave their 
communities as often and travel long distances. 
Also, helping me to improve my practice gave me 
more confidence. 

My favorite part of ECHO is getting to network 
with my fellow nurse practitioner and physician 
colleagues in the state and even beyond because 
there were some from Africa and other places that 
were on the ECHOs. (Also) just to have access to 
those experts, those specialists to consult with and 
pick their brains.

My asthma patients benefit because I know the 
guidelines quite a bit better off the top of my head, 
so I can better diagnose them and manage them. I 
learned to use different tools in evaluating patients 
and have actually gotten some of the physical tools 
to use in the clinic, and that allows me to more 
objectively evaluate the patients.

The Child Psych ECHO gave me access and 
knowledge of different screening tools, and the 
pharmacist on that ECHO was very helpful. He 
helped a lot with giving me knowledge about the 
different main drugs used for different mental health 
illnesses. It did give me exposure to some of those 
common psychological therapies because I really 
had no knowledge of that. In fact, the Child Psych 
ECHO prompted me to go ahead and become a 

pediatric mental health specialist through my 
certifying board.

I see my role in the community after going 
through the ECHOs as more of a center of 
excellence. (Patients) can know that they’re getting 
the most current evaluation and management 
methods and that I now have contact people that 
I can turn to if I have questions in the future. 
Also, I’ve shared (information learned in ECHO) 
within the clinic (and) at the provider meetings 
(for the) five or six clinics within SEMO Health 
Network. I’m the only pediatric nurse practitioner 
and there’s not a pediatrician in either clinic that 
I work at, so I serve as a general pediatric expert, 
too. So, they oftentimes will pick my brain. 

It’s an easy and very valuable way to get added 
education on disease processes and management 
and you get official CME credit. That’s always a 
plus. We need that for our licensure. And, it gives 
a way to network with your colleagues and other 
experts in the field without having to really leave 
your hometown or (even) home sometimes!”

conclusions
Similar to other ECHO participants, our 

interviewees were motivated to participate in 
ECHO to learn more about medical conditions, 
to increase collaboration with specialists, a desire 
to save patients time, and to obtain CME. 11 As 
these four dedicated clinicians have shown, Show-
Me ECHO helped them meet their personal 
goals and benefitted their patients and larger 
community.

All of our interviewees really appreciate the 
access to specialists. Specialists on the hub team 
are able to answer practical questions and to help 
participants build up their own condition-specific 
knowledge. Beyond relationships with hub team 
specialist, interviewees value the relationships they 
have developed with other ECHO participants. 
Building a community of clinicians committed 
to providing the best possible care has given 
our interviewees more confidence in their own 
practice and the confidence to interact with 
specialists outside of the ECHO format. 

Local access to specialized medical care can be 
especially helpful for patients with transportation 
issues or other limitations. The larger community 
benefits as ECHO participants become local 

Karyn Dean, NP, is a nurse 
practitioner located in 
Kennett and Hayti, Missouri. 
She has been practicing for 
about thirteen years. Karyn 
has participated in both 
the Asthma and the Child 
Psych ECHO. She began 
participating to help bring 
specialized care to her area.
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resources. All of our interviewees described taking 
information learned in ECHO back to their 
communities, and sharing their new knowledge with 
other healthcare providers.

If you would like to experience for yourself 
the benefits described by interviewees, please visit 
https://showmeecho.org/ for more information.
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abstract
Missouri is a national 

leader in telemedicine, and the 
Missouri Telehealth Network 
has led operational, legal and 
regulatory, and research and 
evaluation efforts since 1994. 
Telehealth and telemedicine have 
the potential to increase access 
to and efficiency of healthcare 
delivery, improve quality, and 
improve patient outcomes. 
Coverage and reimbursement 
rules vary by regulator, and 
Missouri enjoys a broad statutory 
definition of telehealth coverage 
and reimbursement parity (no 
distinction between in-person and 
telehealth services).

introduction
Missourians face a growing 

demand for specialized health 
care and multiple impediments in 
accessing the health care they need. 
The state’s elderly population is 
projected to increase to 1.2 million 
or 19.1 percent of the state’s total 
by 2025. 1 More than 30 percent 
of Missouri’s residents live in rural 
areas, which cover 97 percent of 
the state.2 Rural Missouri has fewer 
physicians than in 2011, and rural 
Missouri physicians are two years 
closer to retirement on average than 
their urban Missouri counterparts.3 
With limited or no access to 
timely and quality care, rural 
Missourians are overall less healthy 
than their urban counterparts, with 
significantly higher death rates 

(867 per 100,000 rural Missourians 
versus 799 per 100,000 urban 
Missourians). 4 

Telemedicine and telehealth are 
readily available tools in the state’s 
arsenal for overcoming obstacles to 
accessing health care. Their use can 
improve patient outcomes, primarily 
by reducing the transportation time 
and costs and increasing the access 
to physicians.  This is especially true 
for rural patients needing access to 
specialized physicians.  Physician 
efficiency may also be improved 
resulting in overall reduction in 
health care costs.5 Early adopters 
in nearly all clinical specialties have 
had good results from telemedicine 
and telehealth, but many barriers to 
adoption remain. 6

telemedicine and telehealth
Telemedicine and telehealth 

are often used interchangeably. 
Missouri law defines both as “the 
delivery of health care services 
by means of information and 
communication technologies which 
facilitate the assessment, diagnosis, 
consultation, treatment, education, 
care management, and self-
management of a patient's health 
care while such patient is at the 
originating site and the health care 
provider is at the distant site.” 7 It is 
also useful to consider telemedicine 
strictly as the delivery of clinical care 
at a distance,8 and use telehealth 
as an umbrella term that includes 
telemedicine but also includes 
education and training. “Telehealth 

With increased use 
comes the need to 
design telehealth 
policies and 
procedures that ensure 
high quality of care 
and patient safety. 
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technologies include video-conferencing, the Internet, 
asynchronous “store-and-forward” imaging, streaming 
media, and terrestrial and wireless communications.”9

Missouri has been a leader in using telehealth to 
address the shortfall of physicians in rural areas. In 
early days, telehealth was primarily used to connect 
rural patients with specialty care. Today, the uses are 
myriad and include telehealth coverage of tele-ICU 
and emergency departments, telehealth into schools, 

hospital to hospital telehealth such as tele-stroke, 
remote monitoring of chronic diseases into the patient 
home for conditions such as congestive heart failure, 
and many more applications.

The Missouri Telehealth Network (MTN) was 
a pioneer in this field in the mid-1990s, receiving 
funding, through grants and contracts, from 
telecommunications companies early on, and then 
federal and state grants over the years. Since 1994, 

how covid-19 changed 
the telehealth and

telemedicine landscape

Due to an ongoing COVID-19 pandemic, the 
CMS has issued a number of new rules and 
waivers of federal requirements in order to 
expand the use of telehealth services.1 

More than 80 additional telehealth services, 
including direct-to-consumer, emergency 
department, nursing facility visits, are now 
reimbursable. These policy changes allow 
patients to receive necessary care without 
putting self or others at risk.1  

Some of the important changes include allowing 
out of state clinicians to provide services via 
telehealth as well as billing for non-enrolled 
providers.2 

The Office of Civil Rights also announced 
that, due to the nationwide public health 
emergency, potential HIPAA penalties will 
be waived for providers using telehealth 
technologies to communicate with patients.3   

This enforcement discretion also supports the use 
of commonly used communication applications, 
such as FaceTime and Skype, to be used for 
visits with patients for diagnostic and treatments 
purposes.3  

These rules are expected to tighten as the 
pandemic wanes and physicians should 
move toward the use of secure platforms for 
telemedicine as soon as they can.

The CMS recognizes the fluidity of the current 
healthcare crisis, and continues to update 
the reimbursement and billing policy to be 
implemented immediately across the country. 
Table 1 summarizes some of these policy updates 
as of April 24, 2020.

MO HealthNet now allows new patients to be 
seen via telelealth and waives patient co-pays 
during the pandemic.4 It also allows providers 
who are quarantined or providing telehealth 
services from alternative hub locations to bill for 
those services.4

references
1. https://www.cms.gov/newsroom/fact-sheets/additional-
backgroundsweeping-regulatory-changes-help-us-healthcare-system-address-
covid-19-patient
2. https://www.cms.gov/files/document/covid-19-physicians-and-
practitioners.pdf
3. https://www.hhs.gov/about/news/2020/03/17/ocr-announces-
notification-of-enforcement-discretion-for-telehealth-remote-
communications-during-the-covid-19.html
4. https://dss.mo.gov/mhd/providers/pages/provtips.htm

Table 1. CMS COVID-19 Telehealth Policy Update
• Phone and video visits allowed
• Out of state providers allowed
• Temporary billing for non-enrolled clinicians
• Rural requirement for Medicare 

reimbursement removed
• Expansion of hospice, nursing/assisted living 

facilities
• Tele-supervision of medical residents
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MTN has served to provide specialty care services to 
rural and underserved Missourians in every corner 
of the state. Some of the most common specialties 
using telehealth have been psychiatry, dermatology, 
cardiology, neurology and subspecialty pediatrics. In 
2013, over 40,000 patients received telehealth visits in 
Missouri,10 and MTN increasingly provides specialty 
care through its robust “Show-Me ECHO” (Extension 
for Community Healthcare Outcomes) program.11

In the MO HealthNet program, the use of 
telehealth in Missouri doubled between 2012 and 
2016.10 Today, nearly every major health system in the 
state has adopted some form of telehealth. In addition, 
a recent MHA survey of rural hospitals indicated that 
more than half of participating hospitals use telehealth 
services, and over 80 percent of those retained 
patients within their communities because of the use 
telehealth.10 Since 2001, MTN has been a telehealth 
resource center facilitating the adoption of telehealth 
throughout the state for both public and private 
partners. MTN, due to its experience is a trusted 
expert partner, with expertise in legal and regulatory 
telehealth, for state agencies designing telehealth 
policies and regulations. Missouri is now a state with 
few regulatory barriers to the adoption of telehealth. In 
2018, Missouri House Bill Number 1617 was passed 
and signed into law, effectively allowing telehealth to be 
used for patients in most settings and by any licensed 
“health care provider,” and stipulating only that the 
same standards of care apply as when that provider sees 
a patient in person. 12

telehealth reimbursement
Medicare

Medicare reimbursement for telehealth services 
generally requires the use of live interactive video 
that “permits real-time communication” between 
the patient at an “originating” site and a physician 
at the “distant” site, except in Alaska and Hawaii 
where the use of asynchronous store-and-forward 
telehealth is also reimbursable.13 Table 2 summarizes 
restrictions by payer in Missouri: Medicare has three 
new reimbursement codes for telehealth -  technology-
enabled virtual check-in, store-and-forward of pre-
recorded information to determine whether a visit is 
needed, and inter-professional consultation over the 
Internet. In less than a year since these codes have been 
approved, low reimbursement rates have limited their 
adoption.

Telehealth visits from these originating sites are 
reimbursable: physician’s offices, rural health clinics, 
Critical Access Hospitals (CAH) and other hospitals, 
Federally Qualified Health Centers (FQHC), Skilled 
Nursing Facilities (SNF), Community Mental Health 
Centers (CMHC), mobile stroke units, renal dialysis 
facilities and hospital-based renal dialysis centers, and 
homes of beneficiaries with End-Stage Renal Disease 
(ESRD) who are getting home dialysis.13 However, 
reimbursements are further limited to visits where 
the originating (patient) site is in a rural Health 
Professional Shortage Area (HPSA) in a rural census 
tract, or in a county outside a Metropolitan Statistical 
Area (MSA). This restriction leaves out many elderly 
patients from other areas, especially those in skilled 
nursing facilities, in-patient settings, or at home but 
unable to travel due to other barriers. Violating this 
rule is a common reason that telehealth services are 
found to be ineligible for Medicare reimbursement.14

Missouri Medicaid
In many ways, telehealth reimbursement from 

Missouri’s Medicaid system (MO HealthNet) mirrors 
Medicare reimbursement policies. Telehealth care must 
follow the same licensure requirements and standards 
of care as in-person services, and can be reimbursed 
at the same rate. Prescriptions and other treatment 
can only be provided within a physician-patient 
relationship, which can be established via telehealth 
but must consist of an interview – an Internet or 

Table 2. Restrictions by Payer in Missouri for Telemedicine
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telephone questionnaire is not enough. Parental 
authorization is also required for telehealth services 
to children. 

MO HealthNet does have a few unique 
requirements for telehealth reimbursements. As for 
in-person visits, eligible physicians must reside in 
Missouri or one of the neighboring states in addition 
to being licensed to practice medicine in Missouri. 
Unlike Medicare, MO HealthNet eligible originating 
sites are not limited by geographic location and 
include both rural and metropolitan areas. Table 
3 summarizes the relevant Missouri statutes as of 
2019.

credentialing. licensure and liability
The originating site, which is the location of 

the patient, determines the jurisdiction of medical 
care and the state in which the physician must be 
licensed.15. States are responsible for regulating 
credentials and issuing licenses, and their rules vary 
considerably. 15 Since not all states have telehealth 
laws and regulations, if a complaint is received 
regarding a physician who is not licensed in the 
state where the patient is, then the regulatory board 
might impose “operating without a license” penalty 
provision.15 

This is a potential barrier to expanding 
telehealth in Missouri. In theory, a Missouri 
patient could choose a telehealth physician from 
another state; but in practice, this is limited by the 
requirement for the physician to pay licensing fees 
and adhere to state-specific practice regulations 
in order to be licensed in Missouri. This may be 
discouraging to physicians16 but helps to ensure 
accountability for high-quality care. 

All this may become easier if Missouri joins 
the Interstate Medical Licensure Compact (IMLC), 
which offers an expedited pathway for licensure 
across state lines and currently includes 29 states, 
the District of Columbia, and the Territory of 
Guam.17 It is not in effect in Missouri, but has been 
recommended by Missouri Governor Mike Parson 
and the Missouri Hospital Association.18 One of 
the main advantages of the IMLC is its database 
of easy-to-share information between member 
states. However, in Missouri, data capture and 
implementation processes are not complete because 
the requirements for the state are complex and 
costly.16

Legal liability is a common concern for physicians 
starting telehealth, and it is likely that the number of 
malpractice suits will increase as telehealth becomes 
more widely used.19 However, case law has been quite 
limited to date.20 Physicians should consult with 
their malpractice insurers before starting a telehealth 
practice.

restrictions
Telehealth has expanded from its original rural 

focus 21 to metropolitan areas, and has been shown 
to compare favorably to in-person consultations 
for a number of conditions including asthma,22 
chronic heart failure,23 and opioid use disorder. 

24, 25, 26   However, Medicare has not expanded its 
geographic restrictions, except for acute stroke, 
substance use disorders, and co-occurring mental 
health disorders. 27 Privacy concerns also lead many 
insurers, including Medicare, to limit the originating 
(patient) site to a health care location due to Health 
Information Portability and Accountability Act 
(HIPAA) restrictions. 

The Ryan Haight Act 28 prohibits the prescription 
and dispensing of controlled substances via 
telecommunications nationwide, except in established 
and specifically defined physician-patient relationships. 
Missouri Senate Bill Number 579 specifies that 
telehealth prescriptions and treatment may only be 
delivered within an established patient-physician 

Table 3. Relevant Missouri Statutes for Telemedicine as of 2019
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relationship,29 as regulated by the Missouri Board of 
Registration for the Healing Arts.30

direct-to-consumer telemedicine
Direct-to-consumer (DTC) telemedicine refers 

to patient-initiated, on-demand health care with 
their own physician, another physician within the 
same practice, or, more commonly, a physician with 
whom the patient has no existing relationship. The 
latter is commonly offered by for-profit companies, 
with direct-pay options.31 There are, however, issues 
with quality assurance, access to medical history, 
continuity of care, and follow-up care in the DTC 
model.

Studies have suggested that contrary to 
traditional telemedicine, where patients who 
connect with specialists under the guidance of their 
primary-care physician receive comparable care 
to what they would have experienced in-person, 
direct-to-consumer models suffer from a lack of 
quality care.32, 33 For example, studies have shown 
that DTC telemedicine physicians are more likely 
than in-person physicians to prescribe antibiotics, 
less likely to order diagnostic testing, and that the 
proposed treatment is less likely to be guideline-
concordant.32, 34 This may be related to the fact 
that the success of DTC telemedicine is primarily 
dependent on ‘user’ ratings, and antibiotics-
prescribing physicians were found to be more likely 
to receive a five-star rating from a parent when they 
prescribed antibiotics for their child’s respiratory 
tract infection.35

misuse and abuse of telehealth 
As with any new technology, telehealth has 

the potential to be misused. Even with the best of 
intentions, prescribers may be more likely to over-
treat minor complaints during telehealth visits than 
during in-person visits36 and poor-quality telehealth 
care may put patients at risk.33 Legitimate telehealth 
services also create new potential for erroneous 
reimbursement claims, many of which may result 
from unfamiliarity with reimbursement rules. In 
a 2018 audit of telehealth claims by the Deputy 
Inspector General of the Centers for Medicare and 
Medicaid Services (CMS), 31% of sampled claims 
were for services received at non-rural originating 
sites or were otherwise unallowable.14 

Of course, the potential for erroneous or 

fraudulent telehealth is not limited to physicians; 
for example, thousands of online pharmacies 
illegally sell prescription medications, including 
controlled substances, without a prescription and 
often at exorbitant prices.37 Telehealth technology is 
well suited to the delivery of some evidence-based 
complementary and alternative therapies such as 
yoga38, 39 and mindfulness.40 However, there is some 
evidence that it is also being used for alternative 
medical practices with less scientific support, such 
as homeopathy,41, 42 and Scientology.43 Arizona, one 
of a few U.S. states that allow licensed naturopathic 
doctors (ND) to write prescriptions, has permitted 
NDs to examine patients and prescribe medications 
by telehealth since 2014.44 Using telehealth 
to expand the delivery of complementary and 
alternative medicine, like using it to increase access 
to standard evidence-based medical care, will have 
the unintended consequence of also increasing 
opportunities for misuse and fraud.

rural access and connected health
One of the key evidence-based strategies for 

addressing these challenges is the adoption of 
connected health systems, which have the potential 
to increase access to care, improve capacity of 
physicians to treat patients in rural and isolated 
areas, and support the needs of patients and their 
caregivers in their own communities.45 “Connected 
health” is a conceptual model of care that 
encompasses wireless, digital, electronic, mobile, 
and telehealth technologies designed to enable 
proactive and efficient health care services.45 The 
rapid increase in, and the upward trend of personal 
use of technological devices and mobile applications, 
are a driving force behind the connected health 
growth. The availability and convenience of mobile 
and connected health technologies are radically 
transforming and improving care delivery, not only 
by optimizing services through the use of disruptive 
innovation applications, but also by empowering 
patients to take a more active role in their health 
care.46

A leading example of connected 
health in Missouri, as described on https://
missourihealthconnection.org website, is “the 
Missouri Health Connection (MHC), one of the 
largest health information exchanges (HIE) in 
the United States and the only secure, statewide, 
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private, non-profit HIE in Missouri.”47 MHC 
supports its participating health care stakeholders 
by providing an up-to-date, comprehensive, 
longitudinal health record including clinical and 
claims data.47 MHC is a trusted “vendor agnostic” 
system that connects hundreds of disparate data 
sources including health care providers, regional, 
state and national HIEs, health plans, and 
accountable care organizations (ACO).47 MHC 
makes comprehensive health records for more 
than 22+ million patients available to over 7,000 
providers, hundreds of clinics, 14 of 28 community 
health centers in Missouri, more than 75 hospitals 
(including Missouri’s four largest health systems), 
three payers, two ACOs, numerous long term care 
facilities, the Veterans Administration, and the 
Department of Defense.47 MHC is the nationally 
identified Midwest HIE gateway in the CMS 
supported Patient Centered Data Home initiative, 
facilitating the exchange of clinical information 
across the country by connecting to more than 40 
other HIEs and covering 92% of the United States 
population.47

In order for connected health to fill some of the 
gaps left by disappearing rural hospitals and retiring 
rural physicians, Missouri’s 101 rural counties48 
will need the reliable broadband and cellular access 
already available in its 14 urban counties. Missouri 
has one of the lowest rates of broadband access in 
the United States,49 but Missouri Governor Mike 
Parson and the Missouri Hospital Association 
have emphasized the importance of improving 
rural access to broadband internet in Missouri for 
improved health care, education, and agriculture.50 

conclusions
Missouri has used telehealth technologies for 

the past 25 years, but has seen a dramatic uptick 
in use for the past five to ten years. While live 
interactive health services, such as telepsychiatry 
and teleICU care, still make up the bulk of the 
telehealth activity, store-and-forward telehealth 
services, such as teledermatology, are growing, 
especially through the network of Veterans Health 
Affairs hospitals and community-based clinics in the 
state. And, as payment schema shift toward value-
based payment, monitoring of chronic diseases are 
also increasingly common. 51 With increased use 
comes the need to design telehealth policies and 

procedures that ensure high quality of care and 
patient safety. Health care delivery is increasingly 
team-based, coordinated care where there is ample 
communication between the consultant and the 
primary care team. DTC telemedicine when the 
teleconsultant has no or limited access to the 
patient’s allergies, medication list, or problem list, 
may present unique challenges to high quality care, 
especially for patients with multiple chronic diseases 
on multiple medications. 

Health care is best when it can be delivered 
regionally, or even better, locally, and where the 
teleconsultant has a working knowledge of the 
culture, health resources, and infrastructure that 
surround the patient where they live. Telehealth 
policy is being supported and influenced by 
physicians and their professional organizations 
locally18 and nationally. 52 53 Missouri has always 
moved forward, carefully but steadily, in embracing 
telehealth technology and should continue to put 
the patient in the center when designing policy 
around telehealth.
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abstract
In this article, we describe 

three life-changing patient cases 
demonstrating high-quality and 
timely care they received in their 
communities, thanks to the Show-
Me ECHO project. Early autism 
diagnosis, a potentially deadly 
tumor manifesting as a benign-
looking rash, a recalcitrant case of 
hepatitis C: rural and underserved 
Missourians now have access 
to state-of-the-art care through 
their local providers receiving 
interdisciplinary telementoring 
on evidence based practices. 

introduction
Early interventions for a 

toddler result in his increased 
independence and improved quality 
of life for the family; a woman 
obtains information that corrects a 
misdiagnosis and saves her life; and 
another receives services that cure a 
life-altering disease. At first glance 
these seem unrelated, however none 
of these individuals would have 
realized life-changing benefits if not 
for Show-Me ECHO. 

Show-Me ECHO (Extension 
for Community Healthcare 
Outcomes) is a continuing 
education and telementoring 
project that leverages 
videoconferencing technology and 
adult learning theory to improve 
care for rural and underserved 

patients in Missouri. Founded 
as a replication of New Mexico’s 
Project ECHO, Show-Me ECHO 
seeks to “move knowledge rather 
than patients.”1 ECHO invites 
primary care providers (PCPs) to 
attend regularly scheduled virtual 
learning sessions in a didactic and 
case-based format, where they 
gain expertise and confidence in 
treating their existing patients 
within their own community. 
ECHO sessions are strategically 
focused and organized to follow 
a tested model: a) amplification 
of scarce resources through 
leveraging virtual technology, b) 
best-practices: a multi-disciplinary 
hub team content experts provide 
short didactic presentations on best 
practice, c) case-based learning: 
PCPs present real-life but de-
identified cases for guidance and 
mentoring, and d) data monitoring: 
process and outcomes data are 
collected and analyzed. 

Hub-team specialists are trained 
facilitators who foster an inclusive 
and judgment-free environment, 
and cultivate a community of 
practice by working through cases 
with all members of the ECHO. 
This practice fosters development 
of regional experts as described in 
other articles in this series. Most 
providers join an ECHO because 
they have noticed a gap in their 
knowledge, or have identified 

these patients’ stories 
provide evidence of the 
increased care capacity 
that is the main goal of 
show-me echo.
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a health issue in their patient population that they 
feel ill-prepared to address, and many continue to 
participate for years.

ECHO increases the capacity of participating PCPs 
which, in turn, improves timely diagnosis and quality 
of patient care. Patients benefit in general by their 
providers’ increased knowledge gained through ECHO. 
Some benefit directly by having their de-identified 
case discussed within the ECHO specialty hub team. 
Here they benefit from the combined wisdom of a 
large group of providers with differing perspectives 
and specialties. During case discussions, the hub team 
shares expertise, and participants contribute their 
knowledge of local resources and culture. The patient’s 
PCP is available to answer questions. Care provided 
through the ECHO model is potentially superior to 
referral to specialists, because each specialist would 
only have access to a reductive snapshot of the patient’s 
problems, and the PCP would need to integrate 
recommendations from different specialists.

We examine three patient cases that illustrate 
Show-Me ECHO’s impact on improved patient 
outcomes in Missouri. 

methods
Three cases were selected from Show-Me ECHO 

archives for autism, dermatology, and hepatitis C.  The 
PCPs presented the cases to help the individual patient 
and foster learning among all ECHO participants. 
Cases highlight disparate diseases, patient populations 
(children, inhabitants of rural areas, and older adults), 
and ECHO goals (empowering pediatricians to 
diagnose autism, educating PCPs to address complex 
skin problems, and bringing cure to patients who 
would not get treated otherwise).

We used: 1) transcripts of the recorded case 
presentations, 2) PCP submitted summaries of patient’s 
demographics, medical history, and current complaint 
(“case forms”) and 3) hub team case recommendation 
forms, highlighting the diagnosis and next steps. 
All cases were de-identified prior to presentation. 
The project was reviewed and acknowledged by the 
University of Missouri Institutional Review Board 
(IRB).

results
Case 1: ECHO Autism

Autism Spectrum Disorder affects 1 in 59 
children in the U.S. and is an early childhood 

neurodevelopmental disorder.2,3  It can be reliably 
identified by age 24 months, however, age of diagnosis 
for the United States is four years seven months.2,3  

This delay significantly impacts outcomes as early 
intervention is critical for optimal improvement.4,5,6  

Missouri’s Show-Me ECHO Autism is empowering 
primary care providers to diagnosis young children 
with obvious symptoms of autism.5, 7

A two-year nine-month-old boy is referred to a 
primary care clinic for autism evaluation by his First 
Steps support specialist who had convinced foster 
parents to seek care due to concerns for delayed speech, 
excessive emotional meltdowns, restrictive eating, and 
poor interaction with peers. Missouri First Steps is 
“an early intervention system that provides services to 
families with children, birth to three years of age, with 
disabilities or developmental delays.”8 With the support 
of ECHO Autism, a local pediatrician had been 
providing comprehensive Autism evaluation for four 
years and routinely received referrals from community 
agencies, local school districts, and other medical 
practices.  

The pediatrician noted that the boy had been 
saying a few single words and was using sign language 
by nine months of age, but had regressed to no words 
or use of sign.  He had multiple foster placements 
intermixed with biological parents as caregivers. At 
the time of presentation he was in emergency foster 
care with a relative who had consistently been in his 
life. His foster parents had noted the regression in 
his speech and changes in his behavior. The boy had 
a complete two-part Autism evaluation within four 
weeks.

He had considerable symptoms across diagnostic 
categories based on the Diagnostic and Statistical 
Manual of Mental Disorders (DSM) 5 parent 
interview. He did not respond to his name when called, 
had minimal to no engagement with caregivers and 
did not seek to engage others in activities or share 
emotions. He was noted to give forceful hugs and 
kisses. His play skills were limited and he showed 
minimal interest in peers. Additionally, he made no eye 
contact, vocalizations, or gestures to communicate his 
wants and needs. His preferred method was to place his 
hand on another person’s and move it to the item he 
wanted. All of these behaviors are noted as significant 
for deficits in social communication, social pragmatics, 
and interaction with peers. He had restricted interests 
in his toy cars, which he liked to line up. He sorted 
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his objects in color and followed patterns when lining 
them. He exhibited repetitive hand flapping or running 
in circles. He liked to put his head on the floor, and 
showed extreme distress in changes in routine or 
transitions, which manifested as excessive crying, 
screaming, spitting, and putting fingers down his 
throat to gag himself. His insistence on sameness was 
highlighted in his restrictive eating pattern, limited to 
ramen noodles, spaghetti sauce and noodles, crackers or 
chips from a bag. He was obsessed with mirrors, water, 
and rocks. He liked to carry his sippy cup and blanket, 
and it was challenging for him to transition away from 
these items. Additionally, he visually inspected items 
like the floor and other objects. 

His physical exam was negative for dysmorphic 
features. Consistent with foster parent reporting, he 
demonstrated very limited eye contact, difficulty with 
transitions, significant emotional distress, no words, 
hand flapping, running in circles, and gagging himself. 
With these restrictive repetitive behaviors and deficits 
in social communication, there was enough concern for 
Autism Spectrum Disorder (ASD) and further testing 
using Screening Tool for Autism in Toddlers and Young 
children (STAT). With foster parent consent, his First 
Step records were reviewed, which showed significant 
delays in communication and social-emotional 
development, and behavior concerns exhibited in the 
home setting. He had no formal hearing evaluation 
completed and no other testing for his developmental 
delays. He was also having staring spells, which both 
First Steps provider and foster parents had noted, 
concerning for a seizure. General developmental 
screening using Ages and Stages Questionnaire (ASQ) 
showed global developmental delay in the areas of 
social communication, fine motor skill development, 
social skills and problem solving. Modified Checklist 
for Autism in Toddlers-Revised (MCHAT-R) was 
at risk for autism. With ASD as a possible diagnosis 
for his behavior and delays, STAT testing was 
done showing significant risk for ASD. Given the 
complexity, the pediatrician presented the case at 
ECHO Autism, for further guidance and mentoring 
from the hub team. 

Together with clinical history, records reviewed 
from First Steps, at risk STAT testing and other 
developmental tools such as MCHAT-R, ASQ, the 
boy met the criteria for ASD, which was confirmed at 
ECHO Autism. Autism resources, including Autism 

Speaks, were given to the foster parents. While awaiting 
testing, the patient was referred to audiology for 
hearing evaluation and blood tests for micronutrient 
deficiency completed. Neurology was consulted to rule 
out a seizure disorder with staring episodes; and later he 
was sent to genetics due to family history of ASD, his 
behaviors, and global developmental delays.

Together with clinical history, records reviewed 
from First Steps, at risk STAT testing and other 
developmental tools such as MCHAT-R, ASQ, the 
boy met the criteria for ASD, which was confirmed at 
ECHO Autism. His foster parents were relieved they 
were able to get the diagnosis in their community, and 
without travel. They received an information packet on 
ASD and tools to help with communication. He was 
enrolled in services and guidance for early childhood 
with local school system special education to begin at 
the age of three years. An Individual Education Plan 
(IEP) and Applied Behavior Analysis (ABA) therapy 
services were requested.  Every four months follows up 
with the pediatrician were scheduled.

Case 2: Dermatology ECHO 
Dermatomyositis (DM) is a complex skin 

condition characterized by an inflammatory skin 
rash, muscle inflammation, and the potential for 
involvement of other organs. DM can be difficult to 
diagnose due to variability in severity of clinical and 
histologic features.9 Classic clinical features include 
muscle weakness, fever, fatigue, and gastrointestinal 
symptoms (reflux and diarrhea); which vary 
significantly from patient to patient.9 With a prevalence 
of 1-9 per 100,000 patients, DM is rare and often 
misdiagnosed.10,11 Delayed diagnosis of DM may cause 
significant damage to muscles and other organs, as well 
as a potential association with internal malignancy. 
Failure to diagnose DM can lead to prolonged patient 
suffering and poor patient outcomes, including 
significant morbidity and mortality.11

In 2018, a 66-year-old woman was referred to 
a Dermatology ECHO-participating PCP with a 
rash on her hands, upper arm, and lateral proximal 
thighs that had started a 1.5 months, after a trip out 
of state (Figures 1-3). The patient reported chronic 
lower extremity muscle weakness that she blamed on 
the statins she had taken for a short while in 2005. 
However, there were no concerns related to proximal 
muscle weakness, which the PCP confirmed by 
observing the patient during her visit.
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A first provider made a working diagnosis of 
contact dermatitis and prescribed prednisone, after 
triamcinolone 0.1% cream proved ineffective.  After 12 
days on prednisone with no improvement, the patient 
was referred to a local primary care dermatology expert 
who had participated in Dermatology ECHO for four 
years, and the patient remained under her care until 
her issues were resolved. The appearance of the skin 
rash, including exam findings of ragged cuticles and 
dilated capillaries, suggested Dermatomyositis. The 
PCP performed a skin biopsy (Figure 1) which revealed 
changes consistent with lupus or Dermatomyositis, 

Both aldolase and antinuclear antibody panel (ANA) 
levels were elevated, but cancer antigen 125 (CA-
125) levels were normal. A routine mammogram and 
colonoscopy performed three to four months prior 
were also normal (Table 1).

The Dermatology ECHO hub team focused 
mentoring discussion on: a) yearly evaluation  for 
lung disease using appropriate pulmonary function 
tests, and  b) screening for malignancy by repeat 
(6-12 month) computerized tomography (CT) scans 
of the chest, pelvis, and abdomen, for the first three 
years after diagnosis. Muscle strength evaluation 
was recommended to establish a baseline should 
her existing weakness progress. The diagnosis and 
recommendations were shared with the patient and 
the patient was referred to rheumatology for further 
treatment.

The PCP presented a follow-up case a year later. 
The CT scan showed ovarian cancer in both ovaries, 
which had been successfully treated by a hysterectomy 
nine months after the first case presentation. The rash 
and Dermatomyositis immediately resolved without 
need for further treatment. The Dermatology ECHO 
recommendation for continued CT monitoring 
resulted in timely treatment and may have saved this 
patient’s life.

Table 1 - Summary of Healthcare Visits for Case 2

Figures 1, 2, 3. A Patient Presented with These Rashes to 
a Dermatology ECHO-Participating PCP
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Case 3: Hepatitis C 
Hepatitis C is a viral liver infection that 

becomes chronic in 70-85% of patients. 12 

Untreated Hepatitis C may result in liver 
cirrhosis, liver cancer, and death.6 Hepatitis 
C infection is often asymptomatic and 
many people are unaware of it. The virus 
spreads easily though contact with blood 
or body fluids and is a major public health 
concern. Estimates are about 3.5 million 
people are living with Hepatitis C virus 
(HCV) in the US.13 Hepatitis C is curable 
with appropriate, timely treatment.14 
Studies show that newer medications yield 
sustained virologic response (SVR) rates in 
excess of 95% after eight to twelve weeks 
of treatment.15 In 2017, a 61-year-old, 
woman presented to her PCP, a family 
nurse practitioner, for a well-woman exam 
with a complaint of fatigue. Routine HCV 
screening, as recommended by the CDC 
for baby boomers, yielded a diagnosis of 
hepatitis C. The route of transmission was 
believed to have been a 30-year-old tattoo.

The patient had a medical history of 
diabetes, hypertension, anxiety, and depression, the 
latter two exacerbated by her Hepatitis C diagnosis. 
She reported smoking one pack of cigarettes per 
week and drinking one small glass of wine daily, and 
denied getting drunk or binge drinking. She also had 
a history of marijuana use. Smokers have increased 
risk of liver damage, and smoking has been shown to 
negatively impact hepatitis C anti-viral therapies.16 
During her initial visit, the PCP ordered Hepatitis 
B serology screen and suggested a Fibrosure test for 
liver damage (Table 2). Results showed a METAVIR 
score of F3 (bridging fibrosis). An abdominal 
ultrasound results were not available at the time. 
As of her initial visit, patient medications included 
losartan (50 mg daily), glimepiride (1 mg daily), 
cinnamon tablets (two 500 mg capsules daily), and 
acetaminophen, naproxen, or ibuprofen taken as 
needed. 

The case was presented to the Hepatitis C 
ECHO in May, 2017. The PCP’s main questions 
were: “Is eight weeks of Harvoni the optimal 
treatment choice for this patient? Does the patient 
have inactive Hepatitis B?” The PCP was assured 

of continual support in treating her patient until a 
cure of Hepatitis C was achieved. The team would 
come back to this patient’s case two additional times 
before a cure was achieved, about 20 months later.

The first ECHO discussion focused on 
validating the provider’s proposed course of 
treatment. While the hepatitis C hub team 
specialists suggested several medications to consider, 
they ultimately agreed with the proposed eight 
weeks of Harvoni.

While Hepatitis C RNA was negative at the end 
of treatment, it was positive again at her next visit, 
indicating relapse, although lab tests showed some 
improvement (Table 2). The PCP brought the case 
ECHO follow-up. A severe nosebleed necessitated 
a blood transfusion. An abdominal ultrasound 
indicated that the patient’s liver was normal. The 
patient reported that she still smoked one pack 
of cigarettes a week but denied drinking or using 
marijuana. After discussion, the PCP was advised to 
treat with Vosevi, another Hepatitis C medication 
indicated for treatment following failure or relapse. 

Table 2 - Summary of Healthcare Visits for the Patient in Case 3
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The patient committed to using Vosevi as 
a treatment and arrived for follow-up after her 
first month on the medication at which time the 
PCP palpated a large mass on abdominal exam. 
The PCP shared her concerns of ovarian cancer 
with the patient and recommended a CT scan, 
which revealed a tumor of about 13 centimeters. 
This PCP returned to ECHO with a concern of 
continuing treatment while the patient underwent 
surgery. At this point, the patient was in the 
normal range for ALT and AST (20 and 35 
respectively) and liver inflammation was resolved. 
The PCP was encouraged to continue treatment 
despite the ovarian cancer surgery, and to make 
sure that the patient did not miss a dose. 

The final follow up was presented ten months 
later, 23 months after the case was first discussed. 
The PCP reported the patient, having followed all 
treatment plans, had tested positive for a sustained 
virologic response (SVR) three months after the 
end of treatment, and had been declared cured. 
The entire ECHO team celebrated this victory 
with the PCP.

discussion
These three cases highlight the profound 

effects that ECHO has on both providers 
and patients. Show-Me ECHO discusses 
approximately 400 cases annually. Because they 
have access to a learning community for education 
and support, providers gain the knowledge and 
confidence to treat complex patient cases that they 
might feel compelled to otherwise refer to far-
away specialists. Patients gain the ability to access 
state-of-the-art care in a familiar, local, primary 
care setting.

In two of the cases, the patient went to see a 
particular primary care provider because of her 
expertise in their condition: both the pediatrician 
from Case 1 and the family practitioner from 
Case 2 have become known as the regional expert 
in Autism and Dermatology respectively. These 
patients’ stories provide evidence of the increased 
care capacity that is the main goal of Show-
Me ECHO. To review available ECHO topics 
please consult Appendix 1. We invite you to join 
an ECHO: observe, participate, and consider 
presenting a case of your own. We’re excited for 
you to join our community of learners and start 

benefitting yourself, your patients, and your 
community.
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abstract
Show Me ECHO has 

introduced a ‘lived experience’ 
role by including patients and 
caregivers into some of its ECHO 
Hub Teams. Grounded in the 
patient-centered care model, 
this role provides insights into 
the lived experience of patients 
and caregivers experiencing 
chronic conditions. The 
goals are to improve patient 
outcomes, strengthen authentic 
communication and partnership 
between providers, patients, and 
patients’ support systems, and 
to enhance local communities’ 
ability to support its members 
dealing with chronic conditions. 
 
introduction

Alicia listened carefully to a 
team of health care providers as they 
discussed the behaviors of a 10-year-
old boy with autism. The boy’s 
primary care provider described his 
condition and behaviors, and the 
team puzzled together as to why 
the boy arrived at school each day 
without his shoes. Was this neglect? 
Did the team need to engage a child 
welfare representative or the school 
district? As a parent of a child 
with autism, Alicia had a different 
perspective, a lived experience 
perspective. Perhaps the boy was 
simply exercising his autonomy and 
getting rid of his discomfort with 
shoes by tossing them and his socks 
out of the school bus window. 

Key to providing the right care 
in the right place at the right time 

is understanding what works for 
the patient and their family within 
their own community. Show Me 
ECHO (Extension for Community 
Healthcare Outcomes) has used 
this fundamental principle while 
providing education and mentoring 
to primary care providers 
who work with underserved 
populations. They have done this 
by including in their panel of 
experts (the Hub Team) a person 
or family member of a person with 
the condition being studied. In 
this lived-experience role, Alicia 
Curran shares insights, practical 
examples, potential unintended 
consequences, and strategies as 
ECHO teams discuss patients. 
This paper describes how a family 
member with lived experience was 
integrated into Show Me ECHO’s 
Autism ECHO and highlights the 
benefits of incorporating the lived 
experience voice into ECHO.  

Background
The Show Me ECHO model 

is based on the University of New 
Mexico’s technology-enabled 
collaborative learning and capacity 
building model developed by Dr. 
Sanjeev Arora to address Hepatitis 
C in rural New Mexico.1 Show 
Me ECHO utilizes a standard 
format to provide mentoring to 
participants which includes: 1) 
regularly scheduled sessions via 
teleconferencing technology, 2) 
focused didactic presentations by a 
member of the multi-disciplinary 
content expert team (Hub Team), 

the show me echo 
‘lived experience’ role 
is intended to lift up the 
patient perspective, 
foster engagement of 
patients and families 
and help address 
power imbalances.
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and 3) providers presenting patients from their own 
practice for consideration, advice, and mentoring 
from the Hub Team and other session participants.2 
Incorporating an individual with the condition being 
studied is not a standard part of the ECHO model. 
ECHO Autism piloted the lived experience role in 
2015.3,4 Now routine, Show Me ECHO Autism 
serves as a model for other ECHOs that are working 
to incorporate the lived experience of patients and 
caregivers. In order to illustrate the benefits of this role, 
we provide perspectives from Alicia Curran, other Hub 
team members, and from participants. This information 
was obtained through interviews and ECHO evaluation 
forms. 

the lived experience Perspective improves 
Patient-centered care

As a chronic condition impacting development 
in a pediatric population, autism treatments require 
close collaboration with caregivers. Parents of children 
with autism have emerged and matured as an engaged 
and activated community of advocates for the clinical 
and educational needs of their children. Programs and 
initiatives have been co-created that integrate the goals 
and work of parents and clinicians. 

The Lived Experience Role Operationalized
Alicia Curran is an exemplar of this co-creation 

both for her own child, and many other children with 
autism. Alicia works for the University of Missouri as 
the ECHO Autism Director of Operations, Family 
Faculty for the Missouri Leadership Education in 
Neurodevelopmental and Related Disabilities (LEND) 
program.5 Additionally, she is a Missouri ambassador 
for the CDC’s Learn the Signs. Act Early program.6 

Although her experience as a parent of a child with 
autism is valuable, Alicia explains why her other work 
with autism related organizations is so helpful to 
ECHO learning:

“There are a couple of key components that are 
really important to this position being effective. First, 
your story is really important, but having access to 
many stories is even better. Meaning someone who 
is active in the ‘lived experience’ role and autism 
community is really important because they have 
interactions with multiple other families and are able 
to have a broader perspective, when sharing about the 
family dynamic.” (Alicia Curran)

As a Hub team member, Ms. Curran contributes 
a unique form of expertise to the ECHO team. One 

way that Curran contributes the parent/caregiver 
perspective is during case discussions. Evidence of how 
the ‘lived experience’ role changes learning for ECHO 
participants is highlighted in Curran’s description of an 
ECHO discussion: 

“A physician said, ‘A family had filled out an 
autism-specific screener (negatively), and right in front 
of me this kid is doing exactly that behavior, and I’m 
thinking, why are you lying about what’s on that form?’ 
When he got finished, I said, ‘Hold on for a second, I 
want you to think about this a different way. Sometimes 
when a family is grieving, that totally blinds them. A 
family not reporting a behavior doesn’t mean they’re 
lying – they may be in denial, they may be grieving, or 
they may see the behavior as perfectly normal because 
that’s all they know.’” (Alicia Curran)

As an ECHO Hub team member, Alicia also uses 
her expertise to present didactics that help providers 
support families and encourage effective coordination of 
care. The ‘Supporting Families’ didactic focuses on the 
socio-emotional impact of autism on individual family 
members, the child with autism, and on the family as a 
unit. 7 It explores issues like living with grief, ambiguity, 
and the ongoing adjustment to developmental change. 
It also identifies short and long-term stressors, and 
concludes with discussion of the productive tools, 
techniques, interventions and attitudes that clinicians 
and clinical practices might engage in supporting 
children with autism and their families. 

Similarly, Curran’s ‘Coordination of Care’ didactic 
identifies common clinical and non-clinical systems 
and supports that families with a child with autism 
may utilize.8 She identifies: 1) the benefits and risks 
to families of these engagements, 2) strategies for 
coordination that maximize family and child wellbeing, 
and 3) gaps or overlaps that have the potential to 
increase stress on both children with autism as well as 
their family and caregivers. 

Reactions to the Lived Experience Role
Other members of the ECHO Autism Hub Team 

also identify benefits of including the lived experience 
role in routine ECHO discussions:

“Having Alicia as part of the Hub Team definitely 
makes a difference. One of the things that sometimes 
happens, particularly for kids with disabilities and 
families of kids with disabilities, is health care providers 
find it difficult to deal with the issues and as somewhat 
of a defense mechanism the providers may sometimes 
take actions to de-personalize the patient and the family. 
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It is not intentional but may 
happen. Having Alicia there and 
contributing to the conversation, 
if depersonalizing ever starts it is 
quickly interrupted. Everyone’s 
humanity is reinforced by having 
her present. She has significant and 
challenging real-life experiences 
and sharing those keeps [the 
team] patient centered and family 
centered. Alicia is a full member 
of the Hub team. She has tons of 
knowledge, and has also done a lot 
of professional work in this area. 
She brings both a professional 
perspective and personal expertise 
to the Hub Team.” (Rachel Brown, 
Child Psychiatrist and Hub Team 
member)

ECHO session evaluations reflect the positive 
impact of the lived experience role on participants’ 
learning. Table 1 provides illustrative comments 
showing the value of having multiple perspectives 
available in the ECHO learning environment.

One primary care physician and long-time ECHO 
Autism participant put it this way: 

“It’s a whole other viewpoint as far as what’s 
going on and gives you a much-needed sense of what 
actually goes through the mind of someone who has 
a child that’s on the spectrum, things that they deal 
with, concerns that they have. I think a lot of times as 
providers of care, we get so specialized and we get so 
concentrated on what we’re doing, that a lot of times it’s 
hard to empathize maybe with what patients are going 
through.” (Dr. Bill Wright, participant)

Clearly, the lived-experience role adds to the 
expertise available in the ECHO team by: 1) advocating 
for the patient, 2) focusing on the ‘whole person’, 
3) sharing examples of community-based resources 
and activities, and 4) identifying support systems for 
patients and families. 

discussion
Including the lived experience role is reflective 

of the patient-centered healthcare reform agenda 
that has emerged over the past few decades. Patient-
centered health reforms seek to better engage both 
patients, and the public in defining and shaping the 
organization and delivery of health care. The Institute of 
Medicine (IOM) 2001 seminal work, conducted by the 

Committee on Quality of Health Care in American and 
Institute of Medicine, articulated six domains of health 
care quality: 1) safe, 2) effective, 3) patient-centered, 4) 
timely, 5) efficient, and 6) equitable. In the IOM model 
patient-centered care is characterized by “providing 
care that is respectful of, and responsive to, individual 
patient preferences, needs and values, and ensuring that 
patient values guide all clinical decisions.”9

The benefits of patient engagement, well 
documented in the patient-centered reform literature, 
result from: 1) capitalizing on the expertise of patients 
and their networks, 2) allowing for more service choices 
for patients, 3) enhancing responsiveness to changing 
user needs, and 4) reducing cost and waste.10, 11 

Meaningful patient engagement fosters 
involvement of patients and their families, integrated 
alongside health professionals, to improve health and 
healthcare services. However, health care providers, 
health professions educators, and continuing medical 
education have been challenged to meaningfully 
integrate the patient perspective into the initial and 
continued learning of health professionals in part due to 
power imbalances between patient, providers and policy 
makers.10

Current literature cautions about practices that 
nullify or minimize the ‘lived experience’ contribution. 
For example, tokenism or “making only a perfunctory 
or symbolic effort to do a particular thing, especially 
by recruiting a small number of people from 
underrepresented groups in order to give the appearance 
of sexual or racial equality within a workforce” is also 

Table 1. Representative Comments from ECHO Evaluations 2015-19
• “I appreciate the invaluable input from Alicia as a parent who has a child 

with autism. She has very good insight and helps us all think about his from 
both sides.”

• “I think it was good to learn the parent perspective of the grieving process. 
Every day may be different in the cycle.”

• “Having the parent perspective as part of the hub team brings all of the 
professional recommendations back to reality.”

• “She reminds that my patients have families and I have a responsibility to 
them as well as to the patient. And she puts it all into perspective-that it’s 
tough at time and sometimes sad and she does it without self-pity.”

• “She is candid about the realities of raising a son that is significantly 
impacted by autism. The perspective and insight that a family member 
brings to clinic is not able to be replicated by any other team member.”
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a potential risk to successfully integrating the lived 
experience role into health professions education.12 

Conversely, current literature also provides guidance 
on how to effectively and authentically engage patients. 
Successful strategies include: 1) ensuring clarity about 
the patient role as health team partner, 2) supporting 
shared and personalized decision making, 3) enhancing 
communication among care team partners, 4) 
having patients and team members each contribute 
information to guide care decision and then explore 
information to achieve mutual understanding, and 5) 
recognizing providers and patients as partners that both 
make vital contributions to produce good health and 
to improve quality of life for patients, caregivers and 
family.11, 13, 14

Current and Potential Contributions of the Lived 
Experience Role

Patient-centered approaches to care have been 
central to the ECHO model from its inception. Dr. 
Arora described the ECHO model as: “Community 
providers, particularly community-based health centers, 
provide coordinated, patient-centered care in facilities 
proximal to their patients,” and “patients are likely 
to have greater trust in local providers, who tend to 
be culturally competent with respect to their specific 
communities. This may enhance patients’ adherence to 
treatment and allow for greater direct contact with the 
clinician, including more frequent visits.”15

Incorporating the ‘lived experience’ role into Show 
Me ECHO promotes a quality healthcare system that 
is “coproduced by patients, families, and healthcare 
professionals working interdependently to co-create and 
co-deliver care.”16 Show Me ECHO seeks to include the 
lived experience to support care plans that are culturally 
relevant for a given conditions  and are better able to 
achieve the IOM’s vision of patient-centered care.11

The Show Me ECHO ‘lived experience’ role 
is intended to lift up the patient perspective, foster 
engagement of patients and families and help address 
power imbalances. Building on the patient-centered 
care model, Show Me ECHO is incorporating the 
‘lived experience’ role in more ECHOs. Beginning 
with the Opioid Use Disorder ECHO (2017) and the 
Rural Veterans Behavioral Health ECHO (2018), a 
person contributing a ‘lived experience’ perspective 
as a caregiver or in a dual role as a clinical provider 
with personal experience with the condition was 
included as part of the Show Me ECHO Hub Team. 
More recently, Show Me ECHO has integrated a 

‘lived experience’ Hub team member into ECHOs 
addressing developmental disabilities (2019) and 
diabetes management (2019). Show Me ECHO’s long-
term strategy is to develop, study, and to continuously 
improve the ‘lived experience’ role into the ECHO 
model.

To join an ECHO and see the influence of the 
lived experience role first hand, go to showmeecho.org.
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abstract
Show Me ECHO is a 

model for interprofessional 
collaboration that utilizes 
telehealth technologies to 
share evidence-based medical 
knowledge to improve patient 
outcomes and minimize 
variation in care for underserved 
populations.  To measure ECHO 
outcomes, Show Me ECHO 
develops both an evaluation of 
clinical outcomes for patients 
as well as assessing learner 
outcomes on the Kirkpatrick 
Typology of Evaluation. This 
paper describes evaluation 
models for Dermatology and 
Childhood Asthma ECHOs.  

introduction
In 2017, Missouri ranked 

as one of the unhealthiest states 
in the union: Health Rankings 
Report positioned Missouri 
40th out of 50 states.1- 2 Lack 
of access to timely and quality 
care significantly contributes to 
this ranking.1 Further, Missouri 
declined by 16 slots since 1990, 
which is one of the largest 
observed declines.2 This report 
uses behaviors, community and 
environment, policy, and clinical 
care as determinants to evaluate 
health outcomes.2 Missouri ranks 
in the bottom 31 to 40 states 
in premature, cancer, and drug 

deaths, and at the 43rd place in 
self-reported smoking rates (22 
percent of adults in Missouri are 
smokers, compared to 17 percent 
nationally). 2

Preventable hospitalizations, 
with estimated costs of over $30 
billion annually, are one of the 
largest financial burdens on health 
care systems. 2 Average discharge 
per 1,000 Medicare enrollees 
is 49.4, however, Missouri has 
one of the highest numbers 
of preventable hospitalization 
of all states, 56.6 per 1,000 
enrollees.2 Studies show that lack 
of accessible and effective primary 
care services, as well as inadequate 
preventative and routine 
outpatient care, are key drivers 
of preventable hospitalizations. 

2- 3 Further, patients who live in 
physician shortage areas are 70% 
more likely to have preventable 
hospitalizations and poorer 
outcomes than patients with 
adequate access to healthcare 
services. 3- 4

The Missouri Telehealth 
Network (MTN) leads a 
Show-Me ECHO (Extension 
for Community Healthcare 
Outcomes) Project, with the 
primary goal of capacity building 
and telementoring for primary 
care providers (PCPs) practicing 
in rural and underserved areas 
in order to improve healthcare 

What started as a pilot 
in 2014 has grown into 
22 show-me echo 
offerings providing 
multiple opportunities 
for missouri providers.
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outcomes and reduce costs. Providers from isolated 
areas often have large patient panels, with complex 
and difficult to manage conditions. Management 
is further complicated by the geographic distance 
from specialists and large medical centers. Project 
ECHO bridges this gap and broadens access 
by utilizing telehealth technologies, case-based 
learning, and collaborative communities of 
practice.5

Project ECHO is an innovative model for 
interprofessional collaboration, which supports the 
diagnostic management team approach.6 It utilizes 
telehealth technologies to share and democratize 
evidence-based medical knowledge and best 
practices with the aim of reducing variation in care. 

6 Project ECHO literature demonstrate increased 
competence and improved practice of participating 
PCPs, as well as greater work satisfaction due to 
collaboration and networking with the ECHO 
specialty hub team. 6 

Since the first pilot in 2014, Show-Me ECHO 
has experienced significant and sustained growth 
and now supports 22 unique ECHOs with both 
medical and non-medical topics (Appendix 1). The 
number and diversity of ECHO programs uniquely 
positions Show-Me ECHO to explore different 
approaches to help us understand the impact of 
Show-Me ECHO on Missouri. We are committed 
to systematically collecting and analyzing data to 
understand the Show-Me ECHO programs’ impact 
on the health of Missourians. This paper highlights 
two approaches: 1) the first demonstrates an 
increase in the number of dermatologic diagnoses 
and claims after participation in the Dermatology 
ECHO, and 2) the second shows improvement 
in asthma outcomes for patients in counties 
served by providers that participated in Asthma 
ECHO. By looking at chronic conditions and 
an acute, high mortality condition, we achieve a 
clearer understanding of one of Show-Me ECHOs 

goals, to have a positive impact on Missouri’s 
underserved populations.

dermatology example
A recent Show-Me ECHO pilot study showed 

that providers participating in Dermatology 
ECHO on average see patients with skin 
conditions between 2.9 (pediatric) and 3.3 
(adult) years before the primary care provider 
presented the patient’s case in a Dermatology 
ECHO session. 7 However, almost half of the 
cases were incorrectly diagnosed, and in over 80 
percent of adult and 70 percent of pediatric cases, 
the treatment was either modified or changed as 
recommended by the Dermatology ECHO hub 
team. 7 This earlier study showed that participation 
in Dermatology ECHO raised the diagnostic 
concordance of participating participants with the 
expert hub team from 49% at the beginning of 
participation to 69% after robust participation. 7- 8

To build on the pilot work we explored 
the impact of continuous participation in 
Dermatology ECHO on participating providers’ 
skin disease diagnostic management efforts. 
Available literature suggests that improved 
diagnostic ability of providers reduces medical 
errors and improves patient outcomes. 9

materials and methods
We wished to better understand the impact 

of Dermatology ECHO on participating 
providers’ diagnostic accuracy using Medicaid 
(MO HealthNet) claims data. Here, aggregate 
participation data and claims data provide an 
avenue to go beyond the current literature 
focused on comparing non-dermatologists and 
dermatologists. 10- 11 Our approach to combine 
ECHO participation and claims data allowed us to 
assess the influence of continuous telementoring 
on improvement in diagnostic accuracy.

Table 1. Inclusion and Exclusion Criteria

Cost-Effectiveness  5 
 

Table 1: Inclusion and exclusion criteria 

Inclusion criteria Exclusion criteria 
• Active participant of Dermatology ECHO (registered with 

ECHO to present and discuss cases) 
• Primary care provider (MD, DO, PA, APRN, ACCN, FNP) 
• Licensed (if applicable), certified and practicing in 

Missouri 
 

• Not signed up as participant of Dermatology ECHO 
• Medical specialist (dermatologist) 
• Dermatology ECHO hub team member 
• Student or resident 
• Not licensed/certified in Missouri and/or not practicing in 

Missouri 
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Participants
Participants were 47 clinicians who joined 

Dermatology ECHO sessions from November 
2015 – June 2017. After applying our inclusion 
and exclusion criteria (Table 1), a total of 41 
Dermatology ECHO participants’ data were 
analyzed. Baseline data were collected for 12 
months prior (November 2014 – October 
2015) and 12 months after participating in 
Dermatology ECHO. All participants had 
unique start dates, and we adjusted the pre- and 
post-timeframe for each participant to include 
the relevant 12-month participation period.

Materials
We used online Show-Me ECHO 

registration data to collect the number of 
ECHO sessions, number of CME didactics, 
number of CME credits, and number of 
attendees in Dermatology ECHO. Through the 
University of Missouri (MU) MO HealthNet 
Data Project, we obtained de-identified claims 
data. We used a total of 20 dermatologic 
diagnoses (Table 2): ICD 9 codes were used for 
claims submitted prior to October 1, 2015, and 
ICD 10 codes were used for claims submitted 
after that date.

results
Total attendance and Participation 

Dermatology ECHO started in November 
2015 and has had a total of 133 sessions to 

date (December 2019), and 234 individual 
participants. Individual participants included 
primary care physicians, advanced practice 
nurses, medical, nursing, and physician assistant 
students, medical residents, specialists as well 
as other learners interested in skin conditions 
– providers from other states, school nurses, 
educators, etc. Sessions are offered twice 
monthly, during a one-hour meeting. Each 
session consists of: 1) a 15 minute Continuing 
Medical Education approved didactic and, 2) 
a number of real-life case presentations and 3) 
discussions and mentoring from ECHO Hub 
Team members.

Over 414 CME credits have been awarded, 
and all participants attended an average of 10 
sessions.

Claims with Dermatologic Diagnoses 
The 47 providers included in this study 

diagnosed 50 patients with one of the 20 
diagnoses included in this study 12 months prior 
to their participation in Dermatology ECHO 
(Table 3). We observed an increase of 584 
percent, and a total of 342 patients diagnosed 
during the 12 months after participating 
in Dermatology ECHO. In addition, a 
total number of claims submitted prior to 
participation in Dermatology ECHO was 59. 
We observed a 666 percent increase, and a total 
of 452 claims submitted 12 months after joining 
Dermatology ECHO.

Table 2. Dermatology Diagnoses Used in the Analysis

 

 

Table 2: Dermatology diagnoses used in the analysis 

Most common dermatologic diagnoses Less common, but important to recognize in primary care 

• Acne vulgaris  

• Pruritus  

• Benign neoplasms  

• Skin infections  

• Melanoma  

• Warts/Molluscum  

• Psoriasis  

• Eczema/dermatitis  

• Rosacea  

• Skin cancer 

• Brown recluse spider bite 

• Granuloma annulare 

• Necrobiosis lipoidica diabeticorum 

• Pigmented purpura (capillaritis) 

• Bullous pemphigoid 

• Morphea/lichen sclerosis 

• Alopecia areata 

• Tinea versicolor 

• Neurodermatitis/lichen simplex chronicus 

• Subacute lupus erythematosus 
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dermatology conclusion
Significant increases in the number of 

dermatologic diagnoses and claims during the 
post-ECHO period is suggestive of improved 
diagnostic accuracy of participating providers. 
Current literature shows that lack of adequate 
dermatological training for primacy care 
practitioners often results in low self-efficacy 
and knowledge of diagnosis and management 
of skin conditions. 12 Together with our earlier 
study on diagnostic concordance, this pilot 
study of diagnostic claims strongly suggests that 
the ECHO model is effective in increasing the 
diagnostic accuracy of participating providers. 

asthma example
The childhood Asthma ECHO is an 

endeavor of the University of Missouri (MU) 
Asthma Ready Communities® (ARC) in 
collaboration with Show Me ECHO and the 
Missouri Asthma Prevention and Control 
Program (Missouri Department of Health 
and Senior Service and the Center for Disease 
Control and Prevention- MAPCP). MAPCP/
ARC work to reduce childhood asthma burden 
in Missouri. The Show Me ECHO framework, 
through its use of telehealth technology, extends 
the reach of the MAPCP/ARC to patients 
and providers in Missouri’s rural and other 
underserved areas. Established in 2015, the 
Asthma Show-Me ECHO meets weekly for four-
week sessions that occur annually in January, 
February, May, June, September, and October. 
Similar to the Dermatology ECHO, Asthma 
ECHO includes Continuing Medical Education 
didactic sessions and providers’ presentations 
of their patients for mentoring and discussion 
by the ECHO Hub Team and participants. 
Childhood Asthma ECHOs are grounded in 

well-validated standards of care and measurement 
of patient outcomes. Use of Medicaid 
administrative claims supports interesting 
opportunities to assess the effectiveness of 
specific elements of ECHO sessions for more 
than 50,000 Missouri children. 

In 2018 the “Asthma Best Practices” study 
began to assess the impact of Asthma ECHO 
on provider adoption of best practices and 
subsequent changes in health outcomes for 
patient panels using a quality improvement 
model. The specific aim of this program is to 
reduce the rate of uncontrolled asthma for 
patients of participating pediatricians and 
family physicians. An asthma best practices item 
inventory survey was developed and completed 
by 55 participating Asthma ECHO providers. 
Results showed that only 33.6% of asthma best 
practices were described as routine in day-to-day 
asthma care by clinicians during the baseline 
year. After participation in the QI Asthma 
ECHO the number of best practices reported 
as routine doubled. These newly adopted 
best practices included standardized asthma 
education delivery, consistent coaching for better 
inhalation technique, routinely confirming 
ICS medication adherence, dispatching home 
and school preventative asthma services for 
high risk patients. Medicaid health service 
utilization analysis including change in patterns 
of dispensed asthma medications such as inhaled 
corticosteroids (ICS), short acting beta agonists 
(SABA), systemic oral steroids (SOS), acute care 
visits, and total costs of health care are compared 
from baseline year (2017) to impact year (2019) 
as well as randomized comparative provider 
panels in similar urban sites. Results are pending 
over the summer 2020. 

of 452 claims submitted 12 months after joining Dermatology ECHO. 

 

Table 3: Claims with dermatologic diagnosis 

Pre- ECHO Post-ECHO 
Number of patients with 
dermatologic diagnosis 

Number of Mo HealthNet claims 
(total visits) with dermatologic 

diagnosis 

Number of patients with 
dermatologic diagnosis 

Number of Mo HealthNet claims 
(total visits) with dermatologic 

diagnosis 
 

50 
 

 
59 

 
342 

 
452 
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This article is the first phase of assessment 
on the impact of the Childhood Asthma 
ECHO model, describing outcomes for patients 
residing in counties of Asthma ECHO provider 
participants. The next phase is to identify the 
patient population of ECHO provider participants 
to assess changes in practice patterns and patient 
outcomes through a pre/post ECHO participation 
analysis. 

materials and methods
Participants

From August 2015 and November 2019, 
680 providers representing multiple health care 
professions participated in Show Me Asthma 
ECHOs. Providers participated in at least one 
of 144 sessions. During these sessions, 191 cases 
were reviewed. Of the 191 cases, 185 were new 

and six were follow up 
cases. During this time, 
755.75 Continuing 
Medical Education units 
were awarded to 178 
individuals. To consider 
the outcomes for patients, 
Medicaid patients from 
Missouri counties with 
providers that participated 
in ECHO were analyzed 
using MO HealthNet 
administrative claims 
data.
 
Materials

Asthma is a chronic 
condition with: 1) 
established diagnostic 
criteria 2) evidenced-
based best practice 
guidelines for treatment, 
and 3) medications 
based on disease state. 
Evaluation criteria have 
been established as norms 
for understanding both 
the effectiveness and cost 
effectiveness of treatment. 
Asthma ECHO uses 

evaluation criteria from prior MU Childhood Asthma 
Initiative field projects that have been modified 
to address the use of telehealth technology. The 
indicators used to track patient outcomes are aligned 
with Center for Disease Control (CDC) HEDIS 
measures including hospitalizations, ER visits, 
and office visits as well as utilization of classes of 
maintenance and rescue drugs.

In state fiscal year 2018, MO HealthNet covered 
approximately 45% 13 of Missouri’s child population, 
or about 620,000 children, which is typical of the 
past several years. The MO HealthNet population 
is particularly well aligned with the underserved 
geographies targeted by the Show Me ECHO 
program. Via MO HealthNet claims, the following 
outcomes were obtained for patients with a primary 
or secondary diagnosis of asthma: prescribing and 
pick-up patterns for systemic oral steroids (SOS), 

Cost-Effectiveness  14 
 

 

Table 4: Asthma ECHO Outcomes 

Outcome Measures FY15 FY18 

Number of Asthma Cases/DCN* 41,587 39,793 

Rescue Drugs     

Number SOS** 31,360 26,847 

SOS/DCN 0.85 - .75 

Number SABA*** 94,630 87,555 

SABA/DCN 2.26 2.19 
Maintenance Drugs     

Number ICS**** 46,358 50,735 

ICS/DCN 1.13 1.27 

Rescue Visits     

Hospital Days 2,390 1,726 

Hospital Days/DCN 0.06 0.04 

Emergency Department Visits 8,138 6,638 

Emergency Department Visits/DCN 0.14 0.17 

Maintenance Visits     

Office Visits 17,562 21,741 

Office Visits/DCN 0.46 0.55 
* DCN = Document Control Number/Patient ID assigned by MO HealthNet 
** SOS = Systemic Oral Steroids 
*** SABA = Short-acting Bronchodilator Inhalers 
**** ICS = Inhaled Corticosteroids 
 
Conclusion 

A growing body of literature suggests that childhood asthma is most successfully managed through a 

multi-disciplinary approach.14 The Missouri Asthma Prevention and Control Program, MU ARC® and 

Show Me Asthma ECHO are grounded in this approach, including clinicians and educators from multiple 

fields (such as physicians, advanced practice nurses, school nurses, and asthma educators) to educate and 

train community-based providers and family members in chronic disease management. This approach has 

produced the desired results of decreasing emergency department visits and hospitalizations. 15 Missouri.  

 

Table 4. Asthma ECHO Outcomes
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short-acting bronchodilator inhalers (SABA), 
and inhaled corticosteroids (ICS), office 
visits, emergency department visits, days of 
hospitalization. 

Data evaluation included Missouri state 
fiscal years 2015 – 2018 and Missouri counties 
from which ECHO participants practice. The 
MU Childhood Asthma ECHO evaluator 
determined the assignment of counties to the 
ECHO/Non-ECHO categories.

results
Asthma Cases Reviewed by ECHO Provider
Participant Counties

Asthma ECHO has served 680 providers in 
29 Missouri counties during fiscal years 2015-
2018. Approximately 40,000 cases of childhood 
asthma per year were identified by Missouri 
Department of Social Services, MO HealthNet 
Division, ‘DCN’ case number. ‘Childhood’ cases 
are defined as 18 years of age and younger.

Outcomes for Asthma Cases from ECHO 
Provider Participant Counties

Asthma management protocols seek to avoid 
exacerbations requiring ‘rescue’ interventions 
through appropriate maintenance medications 
and medical management. Table 4 illustrates 
data from ECHO provider participant counties. 
Between FY15 and FY18, the average number 
of hospital days and the average number 
of prescriptions for ‘rescue’ (SOS/SABA) 
medications both declined as anticipated. 
Additionally, ICS prescriptions on average have 
increased as desired, as have billable office visits. 
Conversely, the average number of emergency 
department visits ticked up slightly, though in 
the context of the positive outcomes realized 
in types of prescriptions used, the decrease in 
hospitalizations, and the increase in office visits, 
the increase in emergency department usage is 
likely explained by increased awareness of risk 
by ECHO participant providers, families, and 
patients.

asthma conclusion
A growing body of literature suggests 

that childhood asthma is most successfully 

managed through a multi-disciplinary 
approach.14 The Missouri Asthma Prevention 
and Control Program, MU ARC® and Show 
Me Asthma ECHO are grounded in this 
approach, including clinicians and educators 
from multiple fields (such as physicians, 
advanced practice nurses, school nurses, 
and asthma educators) to educate and train 
community-based providers and family 
members in chronic disease management. This 
approach has produced the desired results of 
decreasing emergency department visits and 
hospitalizations.15 Missouri. 

Additional work is needed to specifically 
understand Asthma ECHO’s selective impact. 
A county-based analysis to date shows positive 
changes, but does not assess the selective 
impact of either MAPCP/ARC or Show Me 
Asthma ECHO interventions. Next steps 
include identifying Asthma ECHO provider 
participants by cohort, intervention inputs, 
patterns of participation, and geography, as well 
as indications of adoption of best practices. 
Additionally, because it is possible to tie ECHO 
provider participants to their patients, there 
is opportunity to measure the influence of the 
ECHO model not just on individual providers 
but on their practice setting and local provider 
communities. 

Figure 1. Kirkpatrick’s Typology of Evaluation
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discussion
A 2019 Health and Human Services Report 

to Congress describes widespread use of ECHO 
and ECHO-like programs consistently show 
positive effects. Further, the report concluded 
“existing empirical evidence for their impact 
on patient and provider outcomes remains 
modest”. 16p3 Since inception Show-Me 
ECHO had 3,330 unique Missouri attendees 
across ECHOs, hosted 863 ECHO sessions 
and provided 21,215 instructional hours 
to participants17 Beyond these substantial 
contributions to enhance the knowledge 
of Missouri providers, Show-Me ECHO is 
committed to systematically collecting and 
analyzing data that will help us to better 
understand how participation in Show-Me 
ECHO impacts the health of Missourians. 
Given the number and variety of Show-Me 
ECHOs, the team is uniquely positioned to 
explore different approaches that will help us 
understand what works for whom and under 
what conditions. The Dermatology and Asthma 
ECHO examples take different approaches 
but both illuminate the positive influence of 
ECHO on the health of Missourians. Assessing 
the effectiveness of ECHO models on health is 
a complex task, requiring both qualitative and 
quantitative approaches. Kirkpatrick’s typology 
of evaluation is a helpful model to evaluate 
the effectiveness of educational programs and 
educational innovations.18

First modified to be applicable in business, 
the five levels range from satisfaction with the 
training program to return on investment and 
results for the business (Figure 1). Kirkpatrick’s 
model has also been adapted for use in health 
education and continuing education programs. 
Here the hierarchical model moves from learner 
satisfaction with the educational program to 
demonstrated benefits to patients.19- 20 As one 
moves toward the tip of the triangle gathering 
evidence becomes more challenging and 
requires more robust data collection. The first 
levels focus on learners while level four and 
above seek to analyze changes to organizations 
and improvements in patient outcomes. Show-
Me ECHO’s collaboration with the University 

of Missouri (MU) MO HealthNet Data 
Project assists Show-Me ECHO in accessing 
data needed to analyze impact on patients. 
Kirkpatrick’s model is limited in that it aims 
to measure anticipated outcomes. It does 
not ask the questions more broadly, such as 
what outcomes (positive, negative, intended, 
unintended) did we observe and why did we 
achieve the outcomes?21

Since its inception, Show-Me ECHO has 
routinely collected data on learner reaction 
and learner perceptions’ of learning consistent 
with Kirkpatrick’s first levels. The 2018 Show-
Me Project ECHO Evaluation Report is one 
example.22 Data collected from Show-Me 
ECHO inception to summer 2019 indicate 
strong satisfaction with ECHO participation. 
Show-Me ECHO also collects self-efficacy 
survey data and these data are consistent with 
the literature on the four stages of competence. 
Here leaners move from: a) being unaware 
they lack proficiency to b) an awareness 
but not yet proficient, to c) able to use new 
knowledge and skills with effort and finally 
to d) performing the new skill is automatic.23 

Six-month post Show-Me ECHO participation 
surveys demonstrate decreased self-efficacy 
as compared to pre participation surveys. 
Importantly, this trend reverses with continued 
ECHO participation and respondents report 
improved self-efficacy over baseline data. Show-
Me ECHO survey respondents recognize the 
impact participation in ECHO has on the care 
they provide to their patients. For example, 
of the 39 unique individuals participating 
in over 125 sessions of Dermatology ECHO 
Continuing Medical Education (CME) 
surveys, 99% of respondents agreed or strongly 
agreed with the statement “After attending 
the Dermatology ECHO, I am better able 
to care for patients in my practice with skin 
conditions”. In the future, these self-reported 
data will be supplemented by analysis of 
changes in practice. However, the participant’s 
self-reported responses suggest changes in 
behavior and help to inform Kirkpatrick’s third 
level. 
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To ultimately change knowledge, 
behavior, and improve the health of 
Missourians, providers must be willing to 
participate. Show-Me ECHO has successfully 
improved provider participation and their 
knowledge of disease identification and 
management across Show-Me ECHOs. 
For example, 1,840 unique healthcare 
providers joined Show-Me ECHO by 2017, 
250 patients were cured of hepatitis C, 60 
melanomas diagnosed, and 100% of families 
in Missouri now live within 60 miles from an 
ECHO autism provider. 17  

overall conclusion
What started as a pilot in 2014 has 

grown into 22 Show-Me ECHO offerings 
(Appendix 1) providing multiple opportunities 
for Missouri providers to enhance their 
knowledge, to receive mentoring from 
specialists, and to “give their patients the right 
care, in the right place, at the right time.”23 
With this growth comes a responsibility to 
assess the effectiveness of these programs 
and to collect evidence about the impact on 
patients and providers. The dermatology and 
asthma studies described here illustrate Show-
Me ECHO’s movement toward the higher 
levels of Kirkpatrick’s model and toward a 
better understanding of the ECHO models 
impact on the health of Missourians. We 
invite you to join an ECHO and engage in 
our learning communities. To join visit www.
showmeeho.org.
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appendix 1

shoW-me echo 

• Uses videoconferencing 
to create learning 
collaboratives of primary 
care physicians and 
specialists.

• Uses the principals of 
adult learning theory: 
after a short didactic, 
case-based learning is 
employed.

• Primary care physicians 
(PCPs) can present 
their own patient cases 
to gain insights and 
recommendations on 
care delivery.

• Hub teaching teams 
include multi-disciplinary 
specialists from across 
the state.

• Primary care physicians 
participate using their 
tablet, laptop, or 
desktop.

• Most are twice monthly 
over lunch.

• No-cost CME is granted 
for participation.

• All ECHOs are shame-
free, collegial, and fun 
and we all learn from 
each other.

• Show-Me ECHO offers 
ample support for PCPs 
that want to participate.

• Simply go to 
showmeecho.org to get 
started.

Show-Me ECHO 
Project Expertise Available To Participants Session Schedule Time To Learn More Contact 

Autism 

Developmental Pediatrician, Child Psychologist, 
Child/Adolescent Psychiatrist, Dietitian, Resource 

Coordinator, Health Literacy Expert, Parent 
Advocate/Educator  

First and Third 
Wednesday of the 

Month, Year-Round 
Noon-1 pm Shelly Gooding: (573) 884-5935; 

goodings@health.missouri.edu 

Asthma 
Clinicians in Pediatrics, Allergy and Environmental 
Assessment, Health Literacy Expert, Nursing and 

Asthma Education Specialists  

Each Tuesday in January, 
February, May, June, 
September, October.  

Noon-1pm  Shelly Gooding: (573) 884-5935; 
goodings@health.missouri.edu 

Child Psychiatry 
Child Psychiatrist, Pharmacist, Psychologists, Social 

Worker, Developmental Pediatrician, Health Literacy 
Expert 

Second and Fourth 
Fridays May-October and 

November-April 
Noon-1pm  Lauren Dahm: (573) 882-8240; 

dahml@health.missouri.edu 

Community Health 
Worker 

Community Health Workers, Educators, Community 
Resource Specialists, Behavioral Health Specialist, 

Nurse Care Manager, Health Literacy Expert 

First and Third Tuesdays 
of the month  2pm-3pm  Shelly Gooding: (573) 884-5935; 

goodings@health.missouri.edu 

Dermatology 
General Dermatologists, Pediatric Dermatologists, 
Dermatopathologist, Nurse Practitioner, Clinical 

Psychologist 

First and Third Fridays 
and Second Wednesday 

Every Month 
Noon-1pm Lauren Dahm: (573) 882-8240; 

dahml@health.missouri.edu 

Hepatitis C Hepatologist Clinical Psychologist Nurse Resource 
Specialist, Pharmacist, Health Literacy Expert 

First and Third Fridays of 
the Month, Year-Round Noon-1pm  Beth Monson: (573) 884-3847; 

monsonb@health.misssouri.edu 

HIV 
Physician, Clinical Pharmacist, HIV Nurse, HIV Medical 

Case Management Expert, Treatment Adherence 
Expert, Behavioral Health Expert 

Second and Fourth 
Thursday of the month 

Year-Round 
Noon-1pm Wendy Hough: (573)884-3048; 

houghw@health.missouri.edu 

Opioid Use Disorder  Psychiatrist, Psychologist, Social worker, 
Addictionologist, Pharmacist, Health Literacy Expert 

Second and Fourth 
Fridays, Year-Round 11:45-1pm  Beth Monson: (573) 884-3847; 

monsonb@health.misssouri.edu 

Pain Management 

Chronic Pain Management Specialist, Clinical 
Psychologist, Pharmacist, Physical Therapist, Social 
Worker, Sleep and Pain Specialist, Health Literacy 

Expert 

Second and Fourth 
Thursday From January -

June and September -
December 

Noon-1pm Beth Monson: (573) 884-3847; 
monsonb@health.misssouri.edu 

Maternal Health 
OB-Gyn, Maternal-Fetal Medicine, Labor and Delivery 
Nurse, Neonatologist, Psychiatrist, Pharmacist, Social 

Worker 
TBD Noon-1pm  Wendy Hough: (573)884-3048; 

houghw@health.missouri.edu 

Neonatal 
Abstinence 

Syndrome (NAS) 

Neonatologist, Pediatrician, Neonatal Outreach 
Educator, Lactation Consultant, Pharmacist, Social 

Worker 

First and Third Thursday 
of the month Year-Round Noon-1pm  Lauren Dahm: (573) 882-8240; 

dahml@health.missouri.edu 

Oral Health 
Dentist, Periodontist, Endodontist, Dental Hygienist, 

Pathologist, Pediatric Dentist, Oral Surgeon, 
Pharmacist 

Second Wednesday of 
the Month Noon-1pm  Wendy Hough: (573)884-3048; 

houghw@health.missouri.edu 

Diabetes  

Endocrinologist, Primary Care Physician, Behavioral 
Health Specialist, Nephrologist, Pharmacist, 

Community Health Worker, Diabetes Educator, 
Dietician 

First and Third Tuesday 
of the month Year-Round Noon-1pm  Beth Monson: (573) 884-3847; 

monsonb@health.misssouri.edu 

Kidney Disease 
Nephrologist, Social Worker, Dietician, Pharmacist, 

Diabetes Educator, Transplant Nurse, Patient 
Advocate 

First and Third Thursday 
of the month Year-Round Noon-1pm Shelly Gooding: (573) 884-5935; 

goodings@health.missouri.edu 

Developmental 
Disabilities 

Behavior Analyst, Psychiatrist, Patient Advocate, 
Caseworker, Pharmacist 

Second and Fourth 
Thursday of the month 

Year-Round 
Noon-1pm  Lauren Dahm: (573) 882-8240; 

dahml@health.missouri.edu 

Hypertension 
Cardiologist, Internist, Nephrologist, Psychologist, 
Exercise Kinesiologist, Pharmacist, Dietician, Social 

Worker 

Second and Fourth 
Monday of the month 

Year-Round 
Noon-1pm Wendy Hough: (573)884-3048; 

houghw@health.missouri.edu 

Trauma Informed 
Schools 

Principal, Program Training, School Counselor, Social 
Worker, District Administrator 

First and Third Tuesday 
of the Month Year-Round 1:30-2:30pm  Wendy Hough: (573)884-3048; 

houghw@health.missouri.edu 
Autism: Behavior 

Solutions 
Behavior Analyst, Pediatric Psychologist, Child Life 

Specialist, Child Neurologist, Parent Advocate 
First and Third Monday 

of the Month Year-Round 11:45am-1pm Lauren Dahm: (573) 882-8240; 
dahml@health.missouri.edu 

Head Start 

MO Head Start Director, Developmental Disabilities 
Expert, Child Psychologist, Trauma Informed Care 

Specialist, Early Head Start Director, Developmental 
Pediatrician, School Administrator, DHSS System 

Expert, Parent Advocate 

Third Wednesday of the 
Month Year-Round 11am-Noon  Wendy Hough: (573)884-3048; 

houghw@health.missouri.edu 

Certified Peer 
Specialist 

Mental Health Manager, Credentialing and Training 
Expert, Peer Support Training Specialist, Recovery 

Specialist, Homeless and Probation Specialist, Trauma 
Informed Care Specialist, Director of Transitional 

Operations 

First and Third 
Wednesday of the Month 

Year-Round 
11am-Noon Beth Monson: (573) 884-3847; 

monsonb@health.misssouri.edu 

COVID-19 
Department of Health and Senior Services Director, 

Clinical Quality Improvement, Infectious Disease, 
Emergency Medicine, Health Ethics 

Every Monday Noon-1pm Beth Monson: (573) 884-3847; 
monsonb@health.misssouri.edu 

Telemedicine 
(General) 

Telehealth Resource Center Directors, Telemedicine 
Manager, Program Manager, Medical Director, 

Telebehavioral Health 
Every Tuesday 9am-10am Lauren Dahm: (573) 882-8240; 

dahml@health.missouri.edu 
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abstract
Colon and rectal disorders 

can be functional and 
inflammatory. This is the second 
paper of a three-part series14 and 
will focus on the diagnosis and 
treatment of rectal prolapse, fecal 
incontinence and inflammatory 
bowel disease.

rectal Prolapse
Rectal prolapse is a disorder 

of the pelvic floor that leads 
to severe dysfunction during 
defecation.1  Patients complain 
of bleeding, mucous drainage, 
pelvic pressure, tenesmus, rectal 
bulge, constipation, and fecal 
incontinence.  This may lead 
to isolation and depression 
due to these serious functional 
difficulties.  Risk factors 
include advanced age, female 
gender, multi-parity, other 
pelvic organ prolapse, chronic 
bowel dysfunction including 
constipation, chronic straining, 
vaginal deliveries, chronic 
diarrhea, developmental delays, 
psychiatric comorbidities, 
cystic fibrosis, dementia and 
stroke.1  Women are six times 
more likely to develop rectal 
prolapse than men.  The peak 
incidence is in the seventh decade 
of life.

Diagnosis of rectal prolapse 
is through visual inspection with 
confirmation of a prolapsing 
rectum with circumferential 
rings.  Severe hemorrhoidal 

prolapse may be misdiagnosed as 
rectal prolapse

The radial groves separating 
different hemorrhoid locations 
distinguish hemorrhoid prolapse 
from the circumferential “bee-
hive” appearance of rectal 
prolapse.1  

Straining on the commode 
during office evaluation usually 
confirms the diagnosis.  Patients 
may provide their own pictures 
of the reported prolapse, which 
can be helpful with intermittent 
prolapse.  Further workup of 
can include defacography (helps 
identify other pathology or 
internal prolapse), colonoscopy 
(to exclude other pathology 
and “clear” the proximal colon 
prior to repair), urodynamic 
and gynecologic evaluation 
(to assess for additional pelvic 
abnormalities), and barium 
enema (colonoscopy frequently 
incomplete due to redundant 
colon).2  

Severity of disease ranges from 
early internal prolapse (only seen 
on defecography) and mucosal 
prolapse, which does not involve 
complete external intussusception 
of the rectum, to full-thickness 
rectal intussusception.

Rectal prolapse will not resolve 
with medical treatment.  However, 
dietary manipulation, fiber 
supplementation, laxatives, 
intermittent manual reduction and 
pelvic floor physical therapy serve 

colorectal surgery review
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complex problems.
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an adjunct role.
There are many named operations for the 

treatment of rectal prolapse.  The basic surgical 
decision depends on an assessment of the patient’s 
operative risk.3  High-risk patients generally undergo 
a trans perineal operative approach, either a Delorme 
(usually for mucosal prolapse only) or Altmeier 
perineal proctectomy.4  These operations can be done 
under spinal or general anesthesia.  They carry low 
operative risk but a higher recurrence rate.

Low to moderate risk patients are candidates 
for trans-abdominal repairs.  This involves fixation 
of the rectum to the sacrum with suture material or 
mesh.  Sigmoid resection can be added, especially 
in patients with more significant constipation.  The 
transabdominal operations can performed through 
an open, laparoscopic or robotic approach.5  Bowel 
resection carries additional risks but recurrence does 
not change recurrence rates. 

Fecal incontinence
Fecal incontinence is defined in a consensus 

conference report in 2001 as recurrent uncontrolled 
passage of fecal material for at least one month, in 
an individual with a developmental age of at least 4 
years. Incontinence to flatus may cause substantial 
impairment of quality of life is in the spectrum 
of disease. Incidence is reported between 1.4 to 
18%6. Higher rates in nursing home residents, 
parous women, elderly, patients with neurologic and 
cognitive impairments.

Anal sphincter injury during vaginal delivery 
is a common cause of fecal incontinence.  Pelvic 

nerve injury related to a traction 
injury may also contribute.  Risk 
factors include forceps delivery, 
occipitoposterior position, 
previous anorectal surgery, 
prolonged labor and episiotomy/
lacerations.7  Obstetrical injuries 
can be occult or under-reported.  

A detailed history frequently 
elicits exacerbating factors such 
as gastrointestinal or neurologic 
disorders.  Inspection of the 
perineum may show anal scarring 
or a patulous anus.  Digital exam 

can help gauge splinter strength.  The majority 
of patients will require colonoscopy to exclude 
associated colorectal disorders such as tumor or 
ileitis/colitis.  Anorectal manometry (to quantify 
strength, tolerance to rectal stretch and anal reflexes), 
pudendal nerve testing (to assess for nerve injury/
function), anal sphincter ultrasound (to assess for 
injury) and defecography can be considered.8

Correcting loose or frequent stools resolves many 
incontinence episodes.  Stool bulking agents and 
dietary manipulation can help with stool consistency.  
Antidiarrheal agents to decrease stool frequency and 
firm up the stool is necessary.  Over the counter 
loperamide, in titrated doses aiming for one bowel 
movement daily or every other day, typically has 
excellent results.  Fewer bowel movements with better 
control of solid stool will typically eliminate a need 
for a formal workup.  Pelvic floor physical therapy 
can aid in strengthening the pelvic floor.

Operative intervention is reserved for life-style 
limiting incontinence refractory to non-operative 
measures and is not needed often.  Overlapping 
sphincteroplasty, only an option if a sphincter 
defect is confirmed, is historically the procedure of 
choice but has fallen out of favor due to moderate 
rate of long-term recurrent incontinence and 
significant wound complications.  However, it 
remains the procedure of choice for incontinence 
with concomitant rectovaginal fistula.7  Sacral 
nerve stimulator implantation is a promising newer 
treatment option.  It is expensive and requires 
device maintenance.  Long-term data is lacking but 
is currently the procedure of choice for refractory 
incontinence.  These advanced procedures are not 
indicated unless the patient is highly motivated 

Figure 1. Rectal Prolapse. Concentric folds of rectal prolapse 
on left, radial folds of prolapsed hemorrhoids, right.
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and has refractory incontinence despite 
an extensive trial of antidiarrheals and 
nonoperative intervention.  Again, most 
patients will have good results with 
constipating medications and surgical 
intervention with implanted devices is not 
often a consideration.  

Inflammatory Bowel Disease
Crohn’s disease and ulcerative colitis 

are the two most common inflammatory 
bowel diseases (IBD).  IBD is characterized 
by periods of symptomatic relapse and 
remission. The cause of IBD is believed 
to be a combination of environmental, 
genetic, microbiologic, and immunologic 
factors.  The immune response causes varying 
degrees and locations of inflammation with resulting 
symptoms.9  Medical treatment continues to improve 
with the introduction of biologic agents.  Failure 
of medical management or concern for malignancy 
indicate benefit from surgical evaluation.

crohn’s disease
Crohn’s disease (CD) is a chronic inflammatory 

condition that can affect any area of the 
gastrointestinal tract from the mouth to the anus.  
The terminal ileum and colon are most commonly 
involved.  The inflammation tends to be focal 
and transmural.  Inflammation results in fistulae, 
perforation and strictures. Associated symptoms 
including pain, bleeding, obstruction, weight loss, 
diarrhea, and fever, among others.  A multitude of 
extra-intestinal manifestations can affect the eyes, 
skin, mouth and joints.

Evaluation of CD frequently requires endoscopy 
with confirmatory histology, CT/MR enterography 
and laboratory analysis including hemogram and 
inflammatory markers such as CRP9 and fecal 
calprotectin.  The medical treatment include 
various combinations of anti-inflammatories such 
as sulfasalazine preparations or steroids (systemic or 
topical such as suppositories), immunomodulators 
such as methotrexate or azathioprine, and biologic 
agents such as Humira.12

It is important to remember that no operation 

can “cure” CD and surgical intervention is reserved 
for the medically refractory complications of CD.  
These include hemorrhage, intestinal obstruction, 
perforation, malignancy and fistula.  There is 
increasing understanding regarding the risk of 
malignancy in CD.  Risk is directly related to the 
severity and duration of the inflammation- regardless 
of location.  Therefore, severely inflamed bowel must 
be regularly surveyed endoscopically.

Emergent surgical intervention is rarely indicated 
unless fulminant peritonitis exists.  Concerning 
exam findings may be absent or blunted by steroid 
or biologic therapy.  TPN should be considered 
peri-operatively for the severely catabolic patient.  At 
operation, sites of refractory disease are resected.10 
Primary anastomosis or ostomy can created.  
Stricturoplasty can help preserve bowel length if 
addressing short foci of stricturing disease.  Diffuse 
jejunoileal disease benefiting from stricturoplasty 
is rarely the case, with terminal ileocolic disease 
amenable only to resection being far more common.  
Intestinal stomas, temporary or permanent, are 
commonly used for distal colorectal disease or 
severe ileal disease when operating under austere 
circumstances like malnutrition.  Crohn’s colitis 
frequently requires total colectomy, but if the rectum 
and anus are healthy, an ileorectal anastomosis can 
provide good function without the need for an 
ileostomy.  Perianal CD can lead to severe pain, 
fissures, fistulae and abscesses.  Perirectal abscesses 

Figure 2. Crohn’s Disease of Small Bowel with Stricture
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require drainage.  Fistulae are best treated initially 
with seton drainage.9  Systemic CD medication can 
improve anorectal disease but the patient with severe 
fistulizing perianal disease may require fecal diversion 
due to persistent infections, inflammation, poor bowel 
control, and a refractory poor quality of life.

ulcerative colitis
Ulcerative colitis (UC) is a chronic inflammatory 

condition resulting in ulceration of the rectal and 
colonic mucosa.  It starts in the distal most rectum and 
progresses proximally.  Common symptoms in UC 
are bloody bowel movements, diarrhea, urgency and 
tenesmus.  Similar to Crohn’s, the etiology of UC is 
multifactorial.

Initial treatment of UC involves anti-
inflammatories, sometimes including steroids, 
immunomodulators, and biologic agents.11 Monitoring 
for the development of dysplasia requires periodic 
colonoscopy with biopsies.  Progression to malignancy 
is possible and also depends on severity and duration of 
inflammation. 

Medically refractory disease requires operation.  
Dysplasia and malignancy are also indications for 
surgery.  Contrary to Crohn’s, UC is cured with 
total proctocolectomy.  Healthy patients without 
continence issues can be candidates for ileal-pouch anal 
anastomosis (IPAA or J-pouch) to prevent permanent 
ileostomy.  

Increasingly, patients and gastroenterologists 
are delaying surgical evaluation due to the hope 
that more aggressive biologic therapy, which has 
its own risks and expense, will delay operation 
indefinitely.  Unfortunately, these patients present for 
surgical evaluation in subtle extremis with profound 
malnutrition, severe colitis with occult sepsis, DVT, 
and a severely compromised immune system, which 
blunts their physical findings.  They require up to three 
operations including upfront urgent subtotal colectomy 
and ileostomy.13  Once normal physiology is restored, 
completion proctectomy is performed with either end 
ileostomy or J-pouch creation.  Many J-pouch patients 
require protective ileostomy that will eventually require 
a “reversal” operation.  Early surgical consultation, 
many times to merely to establish a relationship, should 
be strongly considered. 

conclusion 
Inflammatory and functional colorectal 

conditions are complex problems.  This requires 
specialized evaluation and treatment.  A high degree 

of suspicion with prompt referral to colorectal 
surgery could achieve a desirable result.
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abstract
In this retrospective analysis 

of patients with diabetes in 
an academic primary care 
clinic in St. Louis, attendance 
at ophthalmic screening 
appointments was recorded 
over a two-year observation 
window. Factors associated 
with adherence were analyzed 
by multivariable regression. 
Among 974 total patients 
included, only 330 (33.9%) 
were adherent within a two-year 
period. Multivariate analyses 
identified older age, female 
gender, primary language other 
than English, and attendance at 
ancillary diabetes clinic visits as 
factors associated with improved 
diabetic retinopathy screening 
adherence. Factors not associated 
with adherence included race and 
insurance status.

introduction
Diabetic retinopathy is one of 

the leading causes of preventable 
new-onset vision loss in adults 
worldwide.1 Because the disease 
is clinically silent until very late 
stages, it is estimated that up 
to 90% of vision loss may be 
prevented by regular screening 
examinations.2 Guidelines issues 

by the American Academy of 
Ophthalmology (AAO) and the 
American Diabetes Association 
(ADA) recommend annual dilated 
eye examinations in adult patients 
with diabetes. Recently, these 
guidelines were amended such that 
if an initial retinal exam is normal, 
and glucose control is good, the 
interval between dilated retinal 
exams could be extended to two 
years.3 Even so, only 50%-60% of 
patients with diabetes in the U.S. 
adhere to these recommended 
guidelines.4-6 In populations with 
poor access to resources, which 
tend to be at greatest risk for 
vision loss from advanced stages 
of diabetic retinopathy (Figure 1), 
rates of eye examinations are even 
lower.7-11 Patients cite multiple 
barriers preventing them from 
attending eye exams, including 
transportation difficulties, cost, 
and long wait times.12-14  Better 
quantification and qualification 
of the prevailing factors associated 
with poor adherence is essential to 
implementing strategies to mitigate 
key barriers to retinal examination 
among patients with diabetes, and 
improve their rates of adherence to 
screening guidelines. 

Referral to an eye care specialist 
for in-person retinal examination 

adhering to diabetes 
eye screening 
recommendations 
continues to be a 
challenging task, 
particularly in a patient 
population that is 
socioeconomically 
disadvantaged. 
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remains the standard for diabetic retinopathy screening 
in the U.S. Such practice patterns are currently 
in place at the Washington University School of 
Medicine-Barnes Jewish Hospital healthcare network, 
which serves as a “safety net” for many medically-
vulnerable patients in the St. Louis City and County 
area. Rates of adherence to eye examinations have 
historically been low in this population, highlighting 
a need for improvement in health care delivery. In 
this retrospective study, we sought to 1) determine 
the rate of adherence to recommended eye screenings; 
and 2) identify factors associated with adherence to 
recommended eye care guidelines in a primary care 
medicine clinic serving predominantly high-risk, low-
income patients with diabetes. 

Patients, methods, and materials
Subjects

Consecutive patients with type 1 or type 2 diabetes 
mellitus over the age of 18 who completed a non-
emergent appointment at the Primary Care Medicine 
Clinic (PCMC) at Barnes Jewish Hospital between 
July 2016 and March 2017 were included in the study. 
Participants were excluded if they lived outside of a 
50-mile radius from the PCMC in order to exclude 
traveling distance as a factor contributing to adherence. 
Every patient with diabetes was encouraged to follow 

up with their previous ophthalmologist if 
established, or referred to the Washington 
University Eye Clinic for an annual diabetic 
eye exam in accordance with the screening 
recommendations delineated by the AAO 
and the ADA.  

Patient data – including demographic 
information, insurance status (classified 
as either private, public [Medicaid or 
Medicare], or self-pay), pertinent laboratory 
values, and ancillary diabetes clinic visits 
(foot exams and diabetes education visits) – 
were extracted from the electronic medical 
record system and de-identified for analysis. 
Each patient record was manually reviewed 
to document instances of eye care clinic 
attendance within a two-year window, 
beginning one-year interval before and 
ending one-year after the reference visit at 
the PCMC. Patients who had at least one 
documented eye care visit within this two-
year window were denoted adherent with 

annual eye screening. 

Statistical Analyses
Descriptive statistics (mean, standard deviation 

and percent) were reported for demographics and 
laboratory data. Various factors were analyzed for 
their association with patient adherence using SAS 
9.4 software (SAS Institute, Cary, NC). To adjust 
for confounding effects, variables with univariate 
logistic p-values <0.05 were entered simultaneously 
into a multivariable regression model. Factors with an 
adjusted p-value <0.05 were retained. Odds ratios were 
used to describe the relationship between factors and 
adherence.

 
results
Patient Demographics

Included in this study were 981 unique adult 
patients with diabetes who visited PCMC during the 
specified time period. After excluding seven patients 
because their primary residence was greater than 50 
miles from the PCMC, 974 patients were included 
in the final analysis. The study population was 
predominantly female (58.0%), African-American 
(76.6%), and with an average age of 56 years (Table 
1). The majority of patients (70.6%) were covered by 
public insurance (Medicare or Medicaid). 

Figure 1. High-risk Proliferative Diabetic Retinopathy. Although diabetes 
is a leading cause of impaired vision and blindness, regular screening 
examinations can prevent up to 90% of vision loss from advanced 
stages of disease as show in this patient with vitreous hemorrhage from 
proliferative diabetic retinopathy.    
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Predictors of Adherence by Univariate 
Chi-Square Analysis 

Of the 974 patients included, 330 distinct 
patients were adherent with ophthalmic examination. 
Characteristics associated with higher adherence in 
univariate analysis included older age, female sex, 
public insurance, and attendance to at least one other 
diabetes care visits (p<0.05; Table 1). The odds of 
women being adherent were 1.48 the odds of men 
being adherent at the time of their visit to the primary 
care clinic. Patients with public insurance had 1.75 
times the odds of those without insurance coverage to 
have a screening diabetes eye exam. However, there was 
no statistically significant difference between adherence 
rates in patients with private insurance versus any other 
insurance subgroup. Patients who attended at least one 
associated diabetes care visit (foot care visit or diabetes 
education visit) had about 2.3 times the odds of having 
attended a screening eye exam as those who did not 
(OR 2.33 [95% CI, 1.57-3.46]). Unexpectedly, English 
speakers were about half as likely as non-English 
speakers to complete recommended retinal screening. 

Predictors of Adherence by Multivariable 
Analysis

Factors including insurance type, age per decade, 
female gender, attendance at ancillary diabetes visits, 
and primary language other than English were entered 
into the multivariable analysis. Insurance type was no 
longer a significant factor after adjusting for the effects 
of age (aOR 1.17 [95% CI, 1.06-1.29]), female sex 
(aOR 1.48 [95% CI, 1.11-1.96]), ancillary diabetes 
education visits (aOR 2.41 [95% CI, 1.61-3.61]), and 
primary language (aOR 0.55 [95% CI, 0.33-0.91]). 
All remaining variables were significantly associated 
with increased adherence with diabetes eye exams 
(Table 2). The Hosmer-Lemeshow Goodness-of-Fit 
test demonstrated good fit in our multivariable model 
(p=0.75). 

Race was not noted to be a significant predictor of 
adherence under univariate analysis and was therefore 
excluded from multivariate analysis. Similarly, factors 
such as last serum glycated hemoglobin index (HbA1c) 
values and last LDL values did not demonstrate a 
statistically significant difference between the adherent 

16 
 

Tables/Figures: 

 

Table 1: Patient Demographics with Chi-square Analysis 

 

Demographics  Patients  
n = 974 (% of total) 

Adherence†  
n = 330 (% adherent) 

p-value OR 95% CI†† 

Age      
Mean  56; SD = 13.8 58.4; SD = 13.6 0.0022§ 1.49 (1.12, 1.98)§ 

Sex  
   Male  
   Female  

 
409 (42) 
565 (58) 

 
118 (28.9) 
212 (37.5) 

 
 

0.005 

 
 

1.48 (1.13, 1.95) 
Race  
   White  
   Black or Afr Am  
   Other†  

 
161 (16.5) 
746 (76.6) 
65 (6.7) 

 
55 (34.2) 
246 (33.0) 
28 (43.1) 

 
 

0.259 
 

 
 

0.95 (0.66, 1.36) 
1.46 (0.81, 2.63) 

   Unknown  2 (0.2) 1 (50.0)   
Insurance Type‡  
   Public  
   Private  
   Self-pay  

 
688 (70.6) 
110 (11.3) 
159 (16.3) 

 
248 (36.1) 
35 (31.8) 
39 (24.5) 

 
0.0208 

 
1.73 (1.17, 2.57) 
1.44 (0.84, 2.46) 

   Unknown  17 (1.7)    
Primary Language  
   English  
   Not English  

 
904 (92.8) 
70 (7.2) 

 
296 (32.7) 
34 (48.6) 

 
0.0079 

 
0.52 (0.32, 0.84) 

Ancillary Visits#   
   No visit 
   ≥1 visit 

        
        860 (88.3) 

114 (11.7) 

 
271 (31.5) 
59 (51.8) 

 
 

<0.0001 

 
 

2.33 (1.57, 3.46) 

*Asian, Hispanic, and of Middle Eastern descent  
†Adherence defined as at least one ophthalmology office visit within two-year time period. Percentages of each  
subgroup within a demographic recorded as adherent  
†† CI calculated as odd ratio of adherence to nonadherence within subgroups, excluding the unknown values.  
‡Public insurance included Medicare and Medicaid and Private included all PPO and HMO. N=17 patients excluded  
because insurance type listed as “miscellaneous” or “commercial.” 
§ p-value and OR from chi-square analysis reflects age per decade comparison between adherent and nonadherent  
groups  
#Ancillary diabetes visits are calculated as the sum of diabetes education visits and foot care visits  
Bolded = significant CI.  
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and non-adherent groups (HbA1c: n=313 7.93% ± 
1.78 SD vs. n=570 7.95% ± 2.15 SD, respectively; 
OR 0.996 [95% CI, 0.93-1.07]; LDL: n=279 94.28 
mg/dL ± 42.8 SD vs n=468 99.46 mg/dL ± 42.5 SD, 
respectively; OR 0.997 [95% CI, 0.994-1.00]). 

discussion
Adhering to diabetes eye screening 

recommendations continues to be a challenging 
task, particularly in a patient population that is 
socioeconomically disadvantaged. We sought to 
highlight this difficulty by quantifying the rate of 
adherence within a primary care clinic serving low-
income urban patients. Previous papers have cited 
adherence rates in the 50-60% range for patients 
with diabetes, but populations in these studies tended 
to contain more affluent and education patients.6, 9 
Our study demonstrates a far smaller rate of 33.9% 
adherence, comparable to recent studies based on 
similar demographic population of predominantly low-
income African-American patients with diabetes.4, 8, 10

We chose to utilize a two-year window based on 
recent evidence that promotes screening diabetes eye 
examinations every two years, instead of annually.15 
By allowing a two-year window to fulfill the screening 
diabetes eye examination, we may have overestimated 
the true adherence rate in our population. When 
evaluating adherence during the one-year interval 
following the reference PCP visit, we found that 
only 18.7% of patients with diabetes fulfilled their 
recommended screening eye examination. Sub-analysis 
of this group showed that patients who demonstrated 
adherence in the past were more than three times 
as likely to be adherent in the one-year following 
the reference PCP visit (39.9% vs. 11.5%). These 
findings highlight the difficulty of changing patterns 
of nonadherence but suggest that measures to increase 

adherence to even one eye care visit may produce 
durable adherent behavior.

Additionally, we found that in our cohort of 
patients, older age, female gender, attendance at 
diabetes-related care visits were all associated with 
greater adherence to diabetic retinopathy screening. 
In our multivariate logistic regression for adherence, 
female patients were 1.48 times as likely to be adherent 
with screening. Likewise, older individuals were more 
likely to comply with recommended screening eye 
exams, with our model showing that each additional 
decade of life increased odds of adherence by 17%. 

Among the factors identified in this study 
linked to increased adherence to annual retinal 
screening examinations, attendance to ancillary 
diabetes care visits (diabetes education sessions and 
foot care visits) was the strongest predictor (OR 
2.41). One explanation for these findings is that 
eye care, education, and foot care visits all have 
similar barriers preventing patients from attending 
them. Those able and/or willing to overcome those 
barriers in one setting are self-selecting to comply 
with screening guidelines. However, an alternate 
explanation is that increasing patient self-awareness 
through educational measures may have the largest 
impact in determining future adherence to health 
screening recommendations. In support of the latter 
view, the beneficial effects of educational programs on 
multiple aspects of diabetes care, including weight loss, 
glycemic control, self-monitoring, and adherence to 
health screening (including retinopathy surveillance) 
are well-established.16-20 Furthermore, attendance at 
diabetes education sessions has previously correlated 
with increased rates of adherence to screening 
recommendations.21-23 One of the health systems with 
the highest rates of diabetic retinopathy screening 
adherence – the Veteran’s Health Network, which 

 
 
Adherence to Diabetic Retinopathy Screening 

18 
 

Table 2: Multivariate logistic regression  

*aOR = adjusted odds ratios calculated from multivariable regression after excluding insurance type.  
Bolded = significant CI.  
 

 

 

  

Predictor  Univariate 
p-value 

Adjusted p-value p-value; excluding 
insurance 

aOR 95% CI* 

Insurance 0.0208 0.0931 --  -- 
Age per decade  0.0022 0.01 0.002 1.17 (1.06, 1.29) 
Sex (Female vs Male) 
≥1 Ancillary Visit 

0.0049 
<0.0001 

0.0132 
<0.0001 

0.007 
<0.0001 

1.48 (1.11, 1.96) 
2.41 (1.61, 3.61) 

Primary Language  
(English vs Not English) 

0.0079 0.0088 0.0189 0.55 (0.33, 0.91)  
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consistently reports 90% adherence rates for annual 
dilated retinal examination – utilizes a multipronged 
educational approach to ensure that patients with 
diabetes are meeting several metrics of appropriate 
diabetes care, such as glycated hemoglobin goals, 
foot examinations, setting blood pressure goals and 
receiving retinal examinations.24

In other study populations, African-American race, 
younger age, male sex, and lower household income 
are associated with lower adherence.4, 8, 25, 26 We found 
no such association with race or income, likely because 
our population was predominantly poor, African-
American (76.6%), and supported by publicly-funded 
healthcare (70.6%). Our findings are similar to a 
recent analysis of factors associated with retinopathy 
screening adherence in a population with comparable 
demographics.8 Unexpectedly, English speakers were 
nearly two times less likely than non-English speakers 
to complete recommended retinal screening. Though 
language barriers and difficulty obtaining interpreter 
services are potential obstacles to health care access 
and diabetic retinopathy screening, these factors may 
have been mitigated in our study population by the 
provision of these services free of charge through 
Barnes Jewish Hospital. The interpreter available at 
PCMC may also serve as a healthcare advocate who 
can help the patient navigate the referral system. 

A major limitation in our retrospective review was 

the inability to account for screening eye 
examinations that occurred outside the 
Barnes Jewish Washington University 
network. In our study design, patients 
who underwent eye examination outside 
of our healthcare network would 
have been incorrectly categorized as 
noncompliant, resulting in a falsely-
low observed adherence rate. However, 
based on prior referral patterns within 
our tertiary care center, shared electronic 
medical record systems, and identical 
insurance provider policies, nearly 
all patients receiving primary care at 
PCMC also receive ophthalmic care 
within the Washington University 
healthcare network, suggesting the 
number of outside screening exams to 
be minimal. Furthermore, the utilization 
of a two-year window to allow for 
adherence was meant to compensate 

for any underestimation from non-recorded eye 
examinations elsewhere. 

The results of our study suggest that certain patient 
characteristics – male gender, younger age, private 
insurance policy holders or self-pay patients, patients 
who do not attend other diabetes clinic visits – may 
correlate with lower adherence with recommended 
diabetes eye examinations. This knowledge may be 
helpful in identifying more at-risk patients who may 
need additional counseling in order to motivate them 
to adhere to recommended screening eye exams. The 
results of this analysis highlight the complex network 
of influences that affect patient adherence as well as 
the difficulty in overcoming the numerous barriers 
that patients face in adhering to recommended 
health care exams. Many of those barriers may be 
circumvented if screening is conducted during the 
primary care encounter as a point-of-service test, 
instead of during a separate clinic visit. These tests 
could be provided during wait times, or other similar 
periods of currently underutilized clinic time. In a 
study of healthcare claims data of Medicaid patients, 
completion rates of diabetic retinopathy screening 
examinations were more likely when a non-mydriatic 
retina camera was available in the primary care 
setting.27 Automated image analysis coupled to non-
mydriatic fundus photography may provide this 

Figure 2. Non-mydriatic Retinal Photography as a Point-of-Care Service. 
To improve screening rates among patients with diabetes, ophthalmic 
photography can be performed in physicians’ office and clinics by 
easily-trained technicians using retina cameras not requiring drops to 
dilate pupil.
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opportunity, allowing for quick, affordable, and 
accurate automated screening as a point of care test 
(Figure 2). Furthermore, point-of-care retinal testing 
introduces an opportunity for individualized patient 
education, tailored to severity of retinal disease. Based 
on our findings, such educational interventions may 
be most effective in improving retinal surveillance in 
our healthcare network and in other networks serving 
low-income patients. Finally, our results suggest that 
implementation of services to help patients navigate 
along various facets of medical landscapes, in addition 
to improving education and point-of-care services, 
could improve retinopathy screening and perhaps 
other aspects of comprehensive diabetes care.

conclusion
Low screening rates for diabetic retinopathy in this 

low-income urban population were associated with 
younger age, male gender, and lack of attendance at 
other ancillary health screens or diabetes education 
sessions.  Our findings suggest that efforts to improve 
diabetes education could have the largest impact to 
improve adherence rate to retinopathy screening in this 
population, and other patient populations with similar 
characteristics. In light of recent efforts to incorporate 
point-of-care services such as non-mydriatic retinal 
photography in primary care clinics, our results argue 
that integrating diabetes education and medical 
advocacy into such systems would be valuable.  

epilogue: covid-19 Pandemic
Society and medicine now faces an unprecedented 

and ongoing crisis caused by the severe acute 
respiratory syndrome-coronavirus-2 (SARS-CoV2), 
a pathogen that has claimed over 200,000 lives at the 
time of this writing. The pandemic caused by SARS-
CoV2 highlights an imperative need for a paradigm 
shift in practice patterns across medical specialties. 
Such a dire need is now at the forefront of discussion 
because of the immediate health threat posed by 
a novel pathogen, but the concerns for preventing 
nosocomial or iatrogenic transmission of diseases are 
long-standing. 

Hospital and health care visits have always 
posed potential dangers for contagion (e.g. MRSA, 
hospital-acquired pneumonia, viral infections), 
especially among vulnerable and indigent populations. 
Such concerns for preventing transmissible disease 
add to other needs for paradigm shifts in medicine 

– including increase access to medical care in 
populations that typically lack resources, as 
discussed above and as highlighted by the results of 
our study. Therefore, changes in medical practice 
that permit remote provision of care, when 
appropriate, or those that allow for fewer physical 
patient encounters could be of great help. 

One such shift, embraced by many of our 
colleagues in light of the SARS-CoV2 pandemic, 
involves the use of telemedicine. Though 
telemedicine has inherent limitations in fields such 
as ophthalmology that rely heavily on physical 
examination, technical advances in imaging could 
provide innovative solutions. As an example, the 
development of facile and reliable non-mydriatic 
cameras, capable of being operated by unskilled 
or non-ophthalmic personnel, would allow retinal 
imaging in patients across a wide variety of settings 
such as primary-care offices or remote-screening 
centers. Digital transfer of the images captured by 
such cameras to reading centers, physicians-on-
call, or even artificial intelligence platforms would 
allow for rapid access to care, and could increase 
such access to much larger patient populations. 
Pre-screening in this manner could also allow 
care providers to identify high-risk patients who 
require physical care, thereby minimizing the 
spread of contagious disease among other low-risk 
individuals. 

The SARS-CoV2 pandemic has upended life 
and society, but perhaps a silver lining to such 
disaster is that people across sectors are pioneering 
ways to solve the various new problems we now 
face. Some of these novel solutions might mitigate 
other long-standing problems, just as telemedicine 
might do for improving poor access to care among 
those suffering from common diseases that were 
pandemic long-before SARS-CoV2, such as 
diabetes.  
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abstract
Purpose of study

EVALI has reached epidemic 
proportions. With the increasing 
prevalence, new information 
has come to light regarding the 
safety of electronic cigarettes. 
We investigate the impact of the 
recent EVALI epidemic on patient 
perception surrounding vaping.

methods
An anonymous survey was 

developed to evaluate patient 
perception regarding vaping. 
The survey was administered to 
adult patients at various clinics 
at University of Missouri. A total 
of 287 survey responses were 
analyzed. 

results
In all, 81.5% of respondents 

reported that e-cigarettes are 
unsafe, 73.2% did not feel 
that the absence of THC oils 
or vitamin E acetate made 
e-cigarettes safer, and 55.1% felt 
that e-cigarettes are less safe than 
traditional cigarettes. A majority 
(76%) felt that e-cigarettes/
vaping products should be more 
regulated and pose a public 
health concern. Most surprising, 
67.6% of participants answered 
that they knew somebody who 
was negatively affected by EVALI. 

conclusion
The survey responses 

suggest that the current EVALI 
epidemic is changing the public’s 
perception and the narrative 
surrounding safety of e-cigarettes 
and vaping products.

introduction
Electronic cigarettes 

(e-cigarettes) were introduced into 
the marketplace in 2003.1 Since 
then the e-cigarette has undergone 
many iterations, evolving into 
hundreds of brands, designs, and 
flavors.1,2 It is now well established 
that e-cigarette use (vaping) can 
cause a myriad of lung injury 
patterns, including but not limited 
to acute eosinophilic pneumonia, 
diffuse alveolar hemorrhage, 
organizing pneumonia, 
hypersensitivity pneumonitis, and 
lipoid pneumonia.3-5 Collectively 
these patterns of lung injury are 
referred to as electronic cigarette 
or vaping product associated lung 
injury (EVALI).3 As of January 
2020, there have been over 2,600 
reported cases of EVALI requiring 
hospitalization.6

Despite the reported health 
risks and widespread media 
coverage regarding EVALI, 
e-cigarette popularity and use have 
increased significantly in the past 

although the younger 
respondents and 
e-cigarette users 
continue to view these 
products as safe, the 
overall consensus among 
respondents remains that 
they are unsafe, require 
additional regulation, 
and should not be 
recommended as a 
smoking cessation aid.
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five years amongst people of all ages. Most concerning 
is the incidence of e-cigarette use among the youth, 
which has more than doubled from 2017 to 2019.7,8 
Several factors have contributed to the widespread use 
and adoption of e-cigarettes by the youth. These include 
the introduction of newer, sleeker, easily hidden vaping 
devices, unrestricted marketing techniques, and creation 
of flavors that are targeted to be appealing to a younger 
demographic.9,10 

In our review of the current literature, there has 
been no assessment of public perceptions surrounding 
e-cigarette use since the emergence of the EVALI 
epidemic. We set out to investigate various patient 
populations’ understanding and perception surrounding 
vaping. A survey was developed to elucidate the 
reason vaping continues to remain popular despite 
the emergence of significant health risks over the past 
six months. Hypothesizing that perception regarding 
the safety of e-cigarettes, the necessity for e-cigarette 
regulation, and their role in smoking cessation would 
vary significantly based on age and prior e-cigarette use.

materials and methods
An anonymous survey was developed to evaluate 

perception regarding e-cigarettes and vaping among 
various patient populations. The aim of our study was 
to develop a concise survey tool that could provide 
demographic data, unbiased insight into opinions 
surrounding e-cigarettes, and perception surrounding 
the use of e-cigarettes as a smoking cessation tool.    

The survey tool was comprised of 15 multiple 
choice questions. The first five questions captured 
demographic data (age group, gender, education, 
familiarity with vaping products, and history of vaping 
product use). The subsequent six questions used a 
Likert scale to evaluate the participant’s perception 
surrounding the safety and need for regulation of 
e-cigarette/vaping products. The survey tool concluded 
with a final four set of yes/no questions which assessed 
experience with vaping and opinions regarding the role 
of e-cigarettes as a smoking cessation tool.

Approval was obtained from the University of 
Missouri Institutional Review Board (IRB); the survey 
tool was created using QualtricsTM, and underwent 
validation using Collingridge’s survey validation 
method. This included establishment of face validation 
with the use of a combination of eight board certified 
Internal Medicine physicians and board certified 
Pulmonary and Critical Care Medicine physicians. After 

undergoing face validation, the survey tool was pilot 
tested with 30 participants (10% of the anticipated 
sample population) at the internal medicine clinic site. 
The collected pilot data was reviewed to assess proper 
understanding of the survey questions by the pilot test 
group. Pilot data was not used in the final analysis. 

After validation, the survey was administered to 
adults (age > 18 years). Prior to survey administration, 
study participants were notified that the survey was 
completely anonymous, voluntary, and no incentive 
would be provided for participation. Administration 
of the survey occurred over the course of two weeks 
between 1/27/2020 and 2/7/2020. During this time, 
the survey was administered by the study group for 
three one-half days at each clinic location. Three 
separate clinic locations (general internal medicine 
clinic, medicine specialty clinic, and student health 
clinic) were chosen for the purposes of achieving a 
broad range of study participants. Subjects were given 
the option of taking the survey on their mobile device 
via use of a QR code or by filling out a printed (pen 
and paper) version of the same survey questions. At the 
conclusion of data collection, statistical analysis was 
performed using Fisher’s exact test.

results
A total of 308 participants were asked to complete 

the survey, of which 296 completed the survey. Nine 
surveys were excluded from the analysis as they were 
incomplete. A total of 287 completed surveys were used 
for the final analysis. The basic demographic data of the 
study participants is outlined in Table 1. Those surveyed 
were asked to quantify their familiarity with e-cigarettes 
and whether they had used e-cigarettes/vaping products. 
Among respondents, 26.5% (76/287) reported being 
very familiar, 53.7% (154/287) somewhat familiar, and 
19.9% (57/287) unfamiliar with vaping products. In 
regard to prior e-cigarettes/vaping product use, 4.5% 
(13/287) endorsed daily use, 30% (89/287) endorsed 
prior use, and 64.5% (185/287) reported no prior use. 

Additionally, a Likert scale was used to gauge public 
perception of e-cigarette/vaping products. A majority, 
81.5% (234/287) of respondents disagreed with the 
statement that e-cigarettes/vaping products are safe. 
Furthermore, 73.2% (210/287) did not feel that the 
absence of tetrahydrocannabinol (THC) oils or vitamin 
E acetate made e-cigarettes safer. This closely resembled 
the group’s opinion on the safety of post-purchase 
modifications (modding) of e-cigarettes with 85.4% 
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(245/287) considering this to be an unsafe practice. 
The remaining three Likert scale-based questions were 
designed to assess the safety of e-cigarettes compared 
to traditional cigarettes and participants views on the 
necessity for further regulation of e-cigarettes. Here, 
55.1% (158/287) felt that e-cigarettes were less safe 
when compared to traditional cigarettes. Whereas, 
25.1% (72/287) felt that e-cigarettes were safer than 
traditional cigarettes, and 19.9% (57/287) were neutral 
on the issue. Although, the majority (76%) still felt 

that e-cigarettes/vaping products 
pose a public health concern and 
should be more regulated (Figure 1).

The final set of questions in the 
survey study were a series of yes/
no questions to evaluate provider 
screening of e-cigarette use in 
the ambulatory setting, to assess 
perception related to the use of 
e-cigarettes to assist with smoking 
cessation, and to quantify the scope 
of the EVALI epidemic in the mid-
Missouri region. Surprisingly, 56.8% 
(163/287) of respondents reported 
no screening by their providers 

regarding e-cigarette use. Furthermore, in regard to 
the role of e-cigarettes as a smoking cessation tool, 
only 10.1% (29/287) reported use of e-cigarettes to 
quit smoking, while 76.7% (220/287) recommended 
against the use of e-cigarettes as a smoking cessation 
aid. The scope of the EVALI epidemic was highlighted 
by the final question of the survey. Of the 287 
participants, 194 (67.6%) answered that they knew 
somebody who was negatively affected by EVALI 
(Figure 2. Patient Perceptions). 

Table 1. Patient Demographics

Figure 1. Likert Scale Answers. Responses from participants to each Likert scale question.
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discussion
To understand the mounting popularity of vaping, 

one needs to look no further than our youth. Since 
2014, e-cigarettes have replaced traditional cigarettes 
and tobacco chew as the most commonly used forms of 
nicotine.11 Even more concerning is that the prevalence 
of vaping among youth has more than doubled between 
2017-2019.7 There have been many proposed reasons 
behind this, many of which revolve around the targeted 
marketing of youth, the wide variety of flavors, and the 
ability to customize the device.9 There also appears to be 
a discrepancy in respect to age and the safety of vaping. 
Analysis of our survey responses illustrated that those 
between the ages of 18-35 tend to view e-cigarettes 
as safer than traditional cigarettes when compared to 
the responses of those over the age of 50 (p<0.001). 
Furthermore, those over the age of 50 were more 
inclined to feel that e-cigarettes should be more tightly 
regulated versus their younger counterparts (p<0.001). 
This data indicates that age plays a significant role in 
regard to perception of vaping, which we suspect is one 
of the driving factors of the vaping epidemic. 

The increasing popularity in the use of e-cigarettes 
among youth, and the general population, is alarming 
as it represents a major set-back in the decades long 
fight to curtail the use of tobacco products among 
Americans. It appears that e-cigarettes have captured 
popularity by propagating the unsubstantiated 

notion of a safer alternative to traditional cigarette 
products.12,13 In the United States, electronic cigarettes 
were first introduced to the public as a safer alternative 
to traditional cigarettes in 2008.9 However, studies 
evaluating e-cigarettes as a smoking cessation tool 
compared to FDA approved medications have been 
inconclusive at best.14-17 Furthermore, the combination 
of nicotine replacement therapy with pharmacologic 
smoking cessation aids (varenicline or bupropion) 
may be superior to e-cigarettes in continued smoking 
abstinence.18 Particularly as, many of those that used 
e-cigarettes as a smoking cessation tool subsequently 
maintain dependence on vaping products for more 
than a year after smoking cessation.18,19 The findings of 
these studies call to question if e-cigarettes truly play 
any role in smoking cessation. In fact, only 10.1% 
(29/287) of respondents in our survey reported using 
e-cigarettes as a smoking cessation tool and 76.7% 
(220/287) recommended against the use of e-cigarettes 
as a smoking cessation aid. 

Since the initial reports were published regarding 
EVALI, it was clear that THC containing e-cigarette 
products played a role in the propagation of EVALI. In 
an epidemiologic study of the initial 53 patients affected 
by EVALI, 80% were noted to have used THC oils 
when vaping.3,20 THC oils and vitamin E acetate were 
not the only compounds implicated in EVALI, in fact 

Figure 2. Patient Perceptions of Electronic Cigarettes/Vaping Products and responses from participants to each Yes/No 
question.
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14% of the reported cases of EVALI were the result of 
e-cigarettes containing only nicotine.6 These findings 
suggest that additional factors, unique to e-cigarettes, 
may also play a role in EVALI. One such factor is that 
the heat produced by e-cigarette vapor may results in 
direct thermal injury to the airways.21 Additionally, 
e-cigarette cartridges contain propylene glycol and 
vegetable glycerin, both of which have been implicated 
in causing epithelial compromise and aberrant airway 
remodeling.13,21-23 Within our survey participants, 
67.6% (194/287) indicated that they know someone 
who has been negatively affected by EVALI. This 
unique subset felt strongly that e-cigarettes are not safe 
(p=0.012), pose a public health concern (p=0.085), and 
should be more closely regulated (p=0.023). Whereas, 
those who did not know someone affected by EVALI 
remained neutral. These findings echo the conclusions 
found in the literature, which note lower rates of EVALI 
in nations (United Kingdom) where e-cigarettes and 
vaping products are more strictly regulated.22 

Survey responses were analyzed to assess if there 
were any significant differences in opinions regarding 
the role of THC oils and vitamin E acetate in the 
safety of e-cigarettes. It revealed significant differences 
in opinions regarding overall safety of e-cigarettes 
(p<0.001), the role of THC oils and vitamin E acetate 
on e-cigarette safety (p=0.001), and the safety of 
e-cigarettes compared to traditional cigarettes (p<0.001) 
between those who endorsed prior e-cigarette use 
versus those who had never used e-cigarettes. As a 
group, prior e-cigarettes users viewed e-cigarettes and 
THC oils or vitamin E acetate containing e-cigarettes 
as safer than traditional cigarettes. These results 
demonstrate that perceptions of e-cigarettes vary 
widely between prior users and those who have never 
used e-cigarettes. In fact, 75% of current and prior 
e-cigarette users responded that e-cigarettes are safe and 
66.7% responded that they were safer than traditional 
cigarettes. These findings are in line with prior surveys 
of e-cigarette users that show >90% of respondents 
reporting e-cigarettes as safer than traditional 
cigarettes.24 The results suggest that novel information 
regarding the role of THC oils, vitamin E acetate, and 
e-cigarette specific factors in EVALI are not significantly 
changing the perceptions surrounding e-cigarettes 
safety in current and prior users. Although the overall 
perception among survey respondents has clearly been 
impacted by the EVALI epidemic.

Despite our best efforts to distribute the survey 
to a large number of participants, we only received 
287 complete responses. Additionally, our survey only 
evaluated participants at a single academic teaching 
hospital within the United States. This may limit the 
external validity of our findings outside of the mid-
Missouri region. Although, the authors attempted 
to design the survey questions to succinctly assess 
perceptions surrounding EVALI and e-cigarettes 
more questions would have been helpful in providing 
additional insight. However, we feel that additional 
questions would have adversely impacted response rates 
by increasing complexity and time needed to complete 
the survey. Lastly, we cannot say with certainty 
that perceptions surrounding EVALI, e-cigarettes, 
and vaping products are directly the result of new 
information brought to light in the literature. This may 
be an area that warrants further evaluation in the future. 

conclusion
The responses clearly indicate a shift in opinion 

regarding the safety of e-cigarettes and vaping related 
products among patients. Although the younger 
respondents and e-cigarette users continue to view 
these products as safe, the overall consensus among 
respondents remains that they are unsafe, require 
additional regulation, and should not be recommended 
as a smoking cessation aid. It appears that increased 
media attention and public education have been 
contributing to a change in perception. Although our 
results show that knowing someone or being personally 
affected by EVALI has the most significant impact on 
perceptions. 

While the long-term effect of EVALI is yet to 
be fully understood, it is clear that this national 
epidemic has led to a fundamental paradigm shift 
regarding the safety of electronic cigarettes. A plethora 
of international experts and national societies have 
provided input regarding proposed mechanisms of 
EVALI, calls for nationwide action to limit the sales 
and marketing of e-cigarettes, and to define the 
part e-cigarettes play in smoking cessation. It is the 
combination of widespread media coverage, multiple 
public service announcements, and the availability of 
new information regarding the significant health risks 
surrounding e-cigarettes which has molded public 
perception of vaping as a generally unsafe practice and 
to be in dire need for further regulation.  
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epilogue
Patient understanding surrounding the dangers of 

vaping has become even more important during the 
COVID-19 pandemic caused by the novel coronavirus 
(SARS-CoV-2). Analysis of patients who have been 
infected by SARS-CoV-2 in China showed a case 
fatality rate of 6.3% in those with chronic respiratory 
illnesses compared to 2.3% amongst the overall 
infected group.25 Moreover, prior studies have shown 
chronic smokers and those with substance abuse 
disorders have a worsened prognosis when infected 
with other strains of coronaviruses, specifically SARS-
CoV-1 and Middle Eastern Respiratory Syndrome 
(MERS).26 One proposed mechanism for the worsened 
outcomes in chronic smokers with SARS-CoV-1 and 
SARS-CoV-2 is that both of these coronavirus strains 
utilize angiotensin-converting enzyme 2 (ACE-2) 
receptors to gain cellular entry.27,28 ACE-2 utilizing 
coronaviruses may have higher infectivity in chronic 
smokers as ACE-2 receptors are upregulated in the 
lungs in response to smoking.29 It is plausible that a 
similar upregulation of ACE-2 receptors is seen among 
users of vaping products; a topic that would certainly 
merit more robust formal studies to establish a causal 
relationship. 

While the role of vaping in regard to infectivity 
and outcomes with SARS-CoV-2 has not been 
specifically studied, some postulate that the aerosols 
generated by vaping nicotine, THC, or flavorings 
downregulate the lungs’ immune response to infections 
making vaping use a potential risk factor for SARS-
CoV-2 infection.26,30,31 Furthermore, though it has not 
yet been established, we need to consider the possibility 
that vaping by patients already infected with SARS-
CoV-2 could lead to aerosolization of the virus and act 
as a vector for transmission. While additional clinical 
trials will need to be conducted in order to assess 
the role of vaping in SARS-CoV-2, it is reassuring 
that public perception towards vaping is changing. 
Although we have made significant progress over the 
past year, the need for continued patient education 
regarding the health hazards of vaping and further 
regulation of vaping related products remains of 
outmost importance in light of the current COVID-19 
pandemic.
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George J. Hruza, MD, MBA, FAAD, FACMS, 
Diplomate of the American Board of Dermatology, 
from St. Louis, Missouri, will serve as President of the 
Missouri State Medical Association in 2020-2021. He 
was formally installed April 4, 2020, during MSMA’s 
162nd Annual Convention.

Dr. Hruza was born and raised in Prague, Czech 
Republic. In 1966, he escaped from the communist 
Czechoslovakia with his parents and older sister, 
initially to Sweden and ultimately to New York 
City where he learned English and graduated from 
Stuyvesant High school, a math and science focused 
school. He earned his Bachelor of Arts in Physics 
Summa Cum Laude and Phi Beta Kappa at New 
York University School of Arts and Science in 1978. 
From there he attended New York University School 
of Medicine to earn his MD in 1982 at the top of his 
class and joined Alpha Omega Alpha medical honor 
society.

Dr. Hruza did his internal medicine internship at 
New York Hospital-Cornell University, Sloan Kettering 
Memorial Hospital and Hospital for Special Surgery 
in New York City taking care of some of the earliest 
patients with AIDS, the cause of which was unknown 
at the time. He became very interested in the visual 
and hands-on aspects of dermatology and received his 
dermatology training at New York University Medical 
Center, Bellevue Hospital, and Manhattan Veterans 
Administration Hospital getting a broad exposure to 
all dermatologic conditions including infrequently seen 
conditions such as leprosy, cutaneous T-cell lymphoma, 
and blistering disorders.

His physics background led to an interest in the 
use of lasers in dermatology that were in their infancy 

in 1986. He was one of the first laser surgery fellows 
at the Wellman Laboratory at Massachusetts General 
Hospital-Harvard University under the tutelage of 
Dr. R. Rox Anderson, the inventor of the theory of 
selective photothermolysis and inventor/developer 
of most laser and energy-based applications in 
dermatology and several other specialties.

Dr. Hruza’s interest in skin cancer led to his 
going to University of Wisconsin-Madison to do 
a fellowship in Mohs micrographic surgery for 
the treatment of challenging skin cancers under 
the tutelage of Dr. Fred Mohs, the inventor of 
the technique and Drs. Snow and Larson. After 
completion of his fellowship he was recruited to 
run the dermatologic surgery section at Washington 
University School of Medicine in St. Louis where he 
rose to the position of Associate Professor of internal 
medicine (dermatology), otolaryngology and surgery 
(plastic surgery).

Dr. Hruza found that the business aspects of 
practice were growing more complex and important. 
With that in mind, he obtained an MBA from 
Washington University and shortly thereafter, went 
into solo private practice focusing on skin cancer 
treatment and laser and energy-based dermatologic 
procedures moving into a state of the art medical 
building with a certified ambulatory surgery center 
he built with his dermatology partner in Chesterfield, 
Missouri, 10 years ago. With the accelerating 
consolidation in healthcare by insurers, hospitals, labs, 
and physician practices Dr. Hruza partnered with 
United Skin Specialists three years ago.

Dr. Hruza has trained 21 Mohs micrographic 
surgery fellows, and continues to teach dermatology 
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residents as an adjunct professor of dermatology at 
Saint Louis University and rotating fellows from 
University of Missouri-Columbia, and Saint Louis 
University at his Laser and Dermatologic Surgery 
Center in Chesterfield, Missouri.

 Dr. Hruza has had a career-long interest 
in laser and energy-based technology and has 
contributed more than 150 publications to 
the medical literature including four textbooks 
on laser surgery and has lectured on laser and 
dermatologic surgery on five continents. He also 
serves on four dermatology journal editorial boards 
and as assistant editor of Dermatologic Surgery 
and formerly as assistant editor of the Journal of 
American Academy of Dermatology and section 
editor of the Archives of Dermatology. He has 
been the editor of the dermatologic surgery section 
of Bologna Dermatology, the main dermatology 
textbook, for the last three editions.

The rapid encroachment on the practice of 
medicine and the doctor-patient relationship by 
insurers, regulators, and legislators and healthcare 
entity administrators has led Dr. Hruza to become 
very involved with organized medicine throughout 
his career having served on the Association of 
Academic Dermatologic Surgeons, American 

Academy of Dermatology (AAD), American College 
of Mohs Surgery, AAAHC and American Society for 
Dermatologic Surgery (ASDS) Boards of Directors, 
and the Missouri State Medical Association 
(MSMA) and St. Louis Metropolitan Medical 
Society Council, as Treasurer of the American 
Society for Laser Medicine and Surgery (ASLMS) 
and MSMA, and as President of ASDS, ASLMS 
and St. Louis Metropolitan Medical Society. He 
currently serves as the 2019-20 President of the 
American Academy of Dermatology.

When not traveling on behalf of organized 
medicine or on innumerable conference calls, Dr. 
Hruza is a passionate snow skier going to British 
Columbia every year with his wife, Carrie, to go 
helicopter skiing. Closer to home, they love to go 
on long distance bicycle rides, hikes, and to practice 
yoga. With his daughter Stephanie, he enjoys scuba-
diving in the Caribbean. The whole family, Carrie, 
Stephanie, Paul, Hope and Rose, love traveling 
together far and wide.

As Missouri State Medical Association 
President, Dr. Hruza will continue to advocate 
for our patients, strengthening the doctor-patient 
relationship, and keep the physician central in the 
delivery of healthcare.

Credentials & Appointments
The 162nd Annual Convention of the Missouri 

State Medical Association was held via conference 
call on Saturday morning, April 4, 2020, at 8:00 a.m.  
The convention, scheduled to have been held April 
3-5, 2020, at the Renaissance St. Louis Airport Hotel, 
was cancelled due to concerns over the COVID-19 
pandemic.  Sam Page, MD, St. Louis, Missouri, 
presided as Speaker of the House of Delegates.  
Parliamentarian was Jo-Ellyn Ryall, MD, St. Louis.

The Committee on Credentials reported that 
10 Officers, 23 Councilors, and 111 Delegates were 
credentialed for the House of Delegates.

This report and the minutes of the 161st Annual 
Convention as published in the May/June 2019 issue 
of Missouri Medicine were approved. 

The MSMA Nominating Committee members 
were: Organized Medical Staff Section – James 

Conant, MD, St. Joseph, Chair; 1st District – Tom 
Weigand, MD, St. Joseph; 2nd District – Sandra 
Ahlum, MD, Hannibal; 3rd District – Edmond 
Cabbabe, MD, St. Louis; 4th District – Keith Ratcliff, 
MD, Washington; 5th District – Alan Hillard, MD, 
Columbia; 6th District – Amanda Turner, MD, 
Nevada; 7th District – Michael O’Dell, MD, Kansas 
City; 8th District – Brian Curtis, MD, Joplin; 9th 
District – David Barbe, MD, Mountain Grove; 10th 
District – Gordon Jones, MD, Sikeston; International 
Medical Graduate Section – Louis DelCampo, MD, 
Springfield; Young Physician Section – Sarah Florio, 
MD, Lee’s Summit; Women Physicians Section – 
Lauren Umstattd, MD, Columbia; Resident and 
Fellow Section – Jared Lammert, MD, Columbia; 
Medical Student Section – Alex Shimony, Washington 
University.

MM
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msma elects leadership: 2020-2021
msma Officers
President
George Hruza, MD, Chesterfield

President Elect
Alexander Hover, MD, Ozark

Secretary
Brian Biggers, MD, Springfield

Treasurer
David Pohl, MD, St. Louis

1st Vice President 
Laurin Council, MD, St. Louis

Honorary Vice President
David Chalk, MD, Washington

Honorary Vice President
Ted Groshong, MD, Columbia

Immediate Past President
James DiRenna, Jr., DO, Kansas City

Speaker
Sam Page, MD, St. Louis

Vice Speaker
Timothy Swearengin, DO, Springfield

councilors
Chair, MSMA Council
George Hubbell, MD, Lake Ozark (5th District)

Vice Chair, MSMA Council
Lancer Gates, DO, Kansas City (7th District)

1st District
Robert Corder, MD, St. Joseph

2nd District
John Memken, MD, Hannibal

3rd District
Elie Azrak, MD, St. Louis
Robert Brennan, MD, St. Louis
Inderjit Singh, MD, St. Louis
Christopher Swingle, DO, St. Louis

4th District
Kevin Weikart, MD, Lake St. Louis

5th District
Lisa Thomas, MD, Columbia

6th District
David Kuhlmann, MD, Sedalia

7th District
Betty Drees, MD, Kansas City
Michael O’Dell, MD, Kansas City

8th District
Matthew Stinson, MD, Lee’s Summit
Ellen Nichols, MD, Joplin

9th District
Lirong Zhu, MD, Clayton

10th District
Sharon Wallace, MD, Cape Girardeau

Organized Medical Staff Section
Peggy Barjenbruch, MD, Mexico

International Medical Graduate Section
Sri Kolli, MD, Fenton

Young Physician Section
Sarah Florio, MD, Lee’s Summit

Women Physicians Section
Joanne Loethen, MD, Kansas City

Resident & Fellow Section
Jared Lammert, MD, Columbia

Medical Student Section
Priya Jain, UMKC

vice councilors
1st District
Robert T. Weigand, MD, St. Joseph

2nd District
Sandra Ahlum, MD, Hannibal

3rd District
Ramona Behshad, MD, St. Louis

4th District
Keith Ratcliff, MD, Washington

5th District
Amy Zguta, MD, Columbia

6th District
Amanda Turner, MD, Nevada

7th District
Fariha Shafi, MD, Kansas City

8th District
Tim Swearengin, DO, Springfield

9th District
David Barbe, MD, Mountain Grove

10th District
Douglas Wallace, MD, Cape Girardeau

Organized Medical Staff Section
Hossein Behniaye, MD, Hannibal

International Medical Graduate Section
Louis DelCampo, MD, Springfield

Young Physician Section
Sara Hawatmeh, MD, St. Louis

Women Physicians Section
Frances Mei Hardin, MD, Columbia

Resident & Fellow Section
Brette Harding, MD, Columbia

Medical Student Section
Sree Lanka, UMKC

ama delegates 
& alternate delegates*
Elie Azrak, MD, St. Louis 
Edmond Cabbabe, MD, St. Louis
James Conant, MD, St. Joseph
Joseph Corrado, MD, Mexico
Warren Lovinger, MD, Nevada
Charles Van Way, III, MD, Kansas City

*Peggy Barjenbruch, MD, Mexico
*Betty Drees, MD, Kansas City
*Alexander Hover, MD, Ozark
*Ravi Johar, MD, Chesterfield 
*Joanne Loethen, MD, Kansas City
*Samantha Lund, St. Louis

AMA Past President
David Barbe, MD, Mountain Grove

AMA Regional Student Delegate
Manna Varghese, UMKC

Alliance
President
Diana Corzine, St. Joseph

President Elect
Barbara Hover, Ozark
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summary of council actions: 2019-2020
meeting of april 7, 2019 – Kansas city

James DiRenna, DO, Gladstone, President, presided.  
George Hruza, MD, St. Louis, was elected President 
Elect. Alexander Hover, MD Springfield, was elected 
Chair, George Hubbell, MD, was elected Vice Chair. 
Brian Biggers, MD, Springfield, was elected Secretary. 
David Pohl, MD, St. Louis, was elected Treasurer.

Meeting of July 14, 2019 – Osage Beach
During the July 2019 Council Meeting in Osage 

Beach, Missouri, MSMA voted to support a campaign for 
the November 2020 ballot initiative regarding Medicaid 

expansion.  Currently, a proposed statute and a proposed 
Constitutional amendment, both with the same 
language, have been filed with the Secretary of State.  
MSMA support would be given to whichever option 
emerges as viable. The Council also approved supporting 
Missouri Hospital Association’s subcontract with Iowa 
Healthcare Collaborative for the CMS Clinician Quality 
Improvement Collaboration.

Advocacy
The Council heard a review of legislative issues, 

including prior authorization reform, medication-
assisted treatment, APRN, Physical Therapy, and other 

The Journal of the Missouri State Medical Association   www.msma.org/missouri-medicine  

Missouri Medicine

Distinguished
Editorial
Service

Presented with Appreciation to 

Arthur H. Gale, MD
for distinguished and outstanding 

editorial service to the readers 
of Missouri Medicine, the Journal of the 

Missouri State Medical Association

April 3, 2020

Over the last 20 years one 
of our greatest assets and most 
prolific writers at Missouri 
Medicine has been Arthur H. 
Gale, MD, of St. Louis.  The 
award “presented” to him on 
April 3  is the highest honor 
the Journal can bestow: 
the Distinguished Editorial 
Service Award.  Dr. Gale 
has had a brilliant career in 
internal medicine and has been 
extremely generous in teaching 

and mentoring students and residents. He is a long-time member 
of MSMA and was first chosen to the Missouri Medicine editorial 
board in October 1991 for his exceptional skills and reputation in 
Internal Medicine. 

Dr. Gale is an accomplished writer and has expertise on a 
wide range of medical, social, and political matters. He was soon 
promoted to Contributing Editor.  During my tenure as Editor, 
Dr. Gale has authored more manuscripts and articles than any 
other physician. His articles are often requested for reprint in 
other state journals. He has written several thoughtful books. 
Dr. Gale has served a skilled and talented peer-reviewer, and by his editing and emending of submitted works has 
greatly raised the quality of our content.  He has been a trusted advisor to me on many matters of considerable 
importance for Missouri Medicine. Thank you so much, Art. I regret that we were not able to give this to you in 
person at the Annual Convention.  

I ask you all to join in congratulating Arthur Gale, MD, for a brilliant and distinguished career. He is the 
epitome of the compassionate, accomplished, and articulate physician. 
-
John C. Hagan III, MD, Editor, Missouri Medicine, The Journal of the Missouri State Medical Association

Arthur H. Gale, MD, MSMA member since 1976, 
is a Missouri Medicine Contributing Editor and 
published author. Above, at past MSMA Annual 
Conventions, funds raised from the sale of his 
books were donated to the Missouri Physicians 
Health Foundation. He is now a retired Internist 
in St. Louis. He would have received the Missouri 
Medicine Distinguished Editorial Service Award 
at the 2020 Annual Convention in St. Louis, April 
3, but it was cancelled due to the COVID-19 
Pandemic. Congratulations Dr. Gale!

arthur gale receives distinguished editorial service award

MM
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scope of practice issues, as well as public health issues such 
as homelessness and anti-vaccination.

Two resolutions were referred to the Committee on 
Legislative Affairs.  Discussion on Resolution 1 regarding 
Chronic Traumatic Encephalopathy was tabled until 
October so staff can gather more information; Resolution 
7 - Supporting Environmental Health Legislation, was 
adopted: 

RESOLVED, that the Missouri State Medical 
Association support legislation that addresses the harm 
presented by environmental pollution, and seeks to 
improve air and water quality as it affects the health of 
Missouri patients.

Other actions from the Annual Convention 
resolutions can be found at www.msma.org/resolution-
actions.

Participation in the 2019 Physician of the Day 
program was very much appreciated; the sign-up form 
and available dates for 2020 are now on the website. 
Physicians may also agree to have a student shadow them.  
MSMA encourages volunteers to bring along a non-
member colleague to the Capitol. White Coat Day for 
2020 will be held on March 3.  A sign-up form is also on 
the website.

MSMA has hosted several advocacy events, one in 
St. Louis and one in Kansas City, co-sponsored by St. 
Louis Metropolitan Medical Society and Kansas Medical 
Society. MSMA staff is happy to bring an advocacy event 
to you at your local medical society, medical staff, or 
at your home.  MSMA can arrange to have your local 
state representative stop by. Contact MSMA for more 
information. 

In addition to the weekly legislative updates that are 
provided during the legislative session, MSMA will now 
provide updates on the second and fourth Thursdays 
of the months outside of session.  Please share this 
information with non-members.

A new communication tool, Phone2Action, will 
allow members to send a one-time text to sign up to be 
linked with their legislators, and will receive notifications 
when important issues are being addressed.  They will 
then be able to provide input directly to their elected 
officials.  

SHINE
There are changes in the ownership of KAMMCO 

Healthcare Solutions (KHS).  KAMMCO is the 
professional liability insurance company sponsored 
by Kansas Medical Society.  The insurance company 
has divested, and has sold KHS to Kansas Health 

Information Network, a 501c(3).  The contractual 
relationships with KHS are unchanged, although they 
now have a new parent company.  Department of Social 
Services budget includes $1 million, and SHINE (Show-
Me Health Information Network) hopes to leverage 
that for the federal 90% match.  It has already received 
$83,000 as the share of the Physicians Foundation grant, 
and hopes to use those funds to defray some of the up-
front connection costs.  The SHINE HIE connection fee 
is about $3,500, and EHR connection costs to HIEs are 
between $3,000 and $20,000.  
CME

Identified topics for the 2020 Annual Convention, 
based on evaluation summaries and practice gaps, 
include state and national advocacy efforts, science 
of medical marijuana, e-cigarettes and vaping, and 
medicine/artificial intelligence.  An ad hoc committee, 
chaired by Betty Drees, MD, will study the MSMA 
Annual Convention to find ways to streamline the 
programming, identify savings, increase efficiency, and 
find alternative means that maintain its purpose of 
governance, education, and camaraderie.  

Missouri Physicians Health Program
Lisa Thomas, MD, Medical Director for MPHP, 

praised the success rate of the program. The rate of 
return to successful practice is high because the MPHP 
program is longer and more comprehensive than other 
programs of similar nature.

AMA Report
Edmond Cabbabe, MD, reported that the AMA 

delegation, including Drs. Jim DiRenna and George 
Hruza, as well as the student and resident representatives, 
attended the AMA Annual Meeting in Chicago in June.  
Dr. Cabbabe has completed his second year on the 
Council of Long-Range Planning and Development and 
encouraged application to the AMA Community Health 
Grants through the AMA Foundation.  David Barbe, 
MD, has completed his leadership role with the AMA, 
and as Past President he will have a seat in the House 
of Delegates.  He is now in line to be President-Elect 
of the World Medical Association. MSMA presented 
a resolution at the AMA meeting regarding the care of 
children of incarcerated parents.  It was combined with a 
similar resolution, and was adopted. 

Alliance
Gill Waltman reported that she and Diana Corzine 

have been installed for a second term in their roles as 
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President and President-Elect.  The Alliance executive 
board met on May 29, with Fall Conference scheduled 
for October, Winter Board Meeting and Day at the 
Legislature to be held in conjunction with White Coat 
Day, and the Annual Meeting planned for April 3.  The 
AMA Alliance Annual Meeting was held in Chicago in 
June, and Missouri had the largest representation.  The 
AMA Alliance will be adding “vaping” to the list of issues 
to be addressed through their programs. The SLMMS 
Alliance received the 2019 AMA Alliance Health 
Awareness Promotion Award for its opioid awareness 
program at Loyola Academy in St. Louis.

Announcements
Council Chair Alexander Hover, MD, welcomed 

new Council members:  Christopher Swingle, DO, 
District 3 Councilor; Michael Weaver, MD, First Vice 
President; Samantha Lund, AMA Student Delegate 
from Washington University; and Priya Jain, Medical 
Student Section Vice Councilor from UMKC. Councilor 
Advisors were appointed:  David Kuhlmann, MD – 
Commission on Medical Economics; Peggy Barjenbruch, 
MD – Commission on Continuing Education; George 
Hubbell, MD – Commission on Public Affairs; Lisa 
Thomas, MD – Physicians Health Committee.

Councilor District Reports (Selected) 
District 1

Robert Corder, MD, reported that Buchanan 
County Medical Society is focusing on issues that 
affect the health of the community, specifically human 
trafficking and the opioid epidemic. Dr. Corder 
participates in the Missouri ECHO program, which 
offers teleconference CME for free during the semi-
monthly Opioid Use Disorder program offered by 
ECHO.

District 3
Christopher Swingle, DO, reported the 17th Annual 

Hippocrates Lecture will take place on September 17 
at Spazio’s Westport in St. Louis. More information is 
available on the SLMMS website.

District 6
Warren Lovinger, MD, reported that Nevada 

Regional Medical Center, which is owned by the 
community, has been very close to being liquidated 
several times.  The Sole Community Hospital program, 
along with a half-cent sales tax, will help NRMC to meet 
its required bond payments.

District 7
Lancer Gates, DO, announced that Marc Taormina, 

MD, has been appointed by Governor Parson to serve 
on the Missouri Board of Healing Arts.  The Kansas City 
Medical Society Annual Meeting will be on Sept. 26. The 
guest speaker is Vanila Singh, MD, the Chief Medical 
Officer for the office of the Assistant Secretary of Health 
for the U.S. Dept. of Health and Human Services.

District 8
Matthew Stinson, MD, reported that Greene County 

Medical Society has been involved in the Tobacco 21 
measure locally, and hopes that the measure will pass.  
Brian Curtis, MD, reported that the Joplin Medical 
School is in its third year; there should be nearly 120 
students coming into the two hospitals, Freeman and 
Mercy, next year.

Organized Medical Staff Section
Peggy Barjenbruch, MD, reported that 

approximately 100 physicians attended the AMA 
OMSS in June in Chicago.  Out of 12 business items, 
three prompted robust discussion:  accountable care 
organizations, restrictive covenants, and limitations on 
physician access to hospital services based on case and 
monetary volumetrics.  The section sent six resolutions 
to the House of Delegates, including one on ergonomic 
injuries.

Medical Student Section
Scott Berndt encouraged members to reach out 

to students to attend their meetings.  He thanked the 
Council for its help with the resolution that the MSS 
put forth and got passed at the AMA Annual Meeting 
regarding care of children of incarcerated parents.  MU 
is working on a Homeless Connect project.  UMKC is 
continuing to work on advocacy and getting students 
signed up to vote.  Washington University recently hosted 
a Pints and Policy event.  KCUMB and SLU both have 
upcoming meetings.

meeting of october 13, 2019 – Jefferson city
Demonstrating the value of membership through 

its upcoming advocacy efforts, MSMA announced its 
top priorities for medicine at the October Meeting in 
Jefferson City:  making the credentialing process less of 
a headache, curbing vapor product usage by minors, and 
fighting the anti-vaccination movement.
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Advocacy
Working on those three issues and many more 

begins with the 2020 legislative session on Wednesday, 
January 8. MSMA has held numerous statewide meetings 
to increase communication and advocacy this summer 
and fall, and has been meeting with lobbyists, discussing 
both old and new issues and anticipating an interesting 
year for public health.  The October Legislative Report 
highlighted the importance of building relationships with 
elected officials before the legislative session convenes. 
Identify your state legislators and make contact with 
them.  Phone2Action is a new tool to connect members 
to MSMA’s legislative text alert network. Visit www.
msma.org/action to sign up.

An FAQ flyer on medical marijuana is being 
developed by MSMA, and physicians are encouraged to 
submit any questions they or their patients have to Jeff 
Howell at jhowell@msma.org so that those issues can be 
incorporated.

The Missouri Health Insurance Innovation Task 
Force has been established to look into a Section 1332 
waiver in the ACA and will put in legislation to launch 
a re-insurance program similar to what other states have 
done.  MSMA member Rep. Jonathan Patterson, MD, is 
on the committee. 

Five MSMA members on the state’s Opioid 
Prescriber Advisory Committee give MSMA great input 
into Medicaid opioid policies.  An effort to expand the 
12-month drawback period for HMO payments to 
physicians was turned back in the Governor’s Medicaid 
Fraud Task Force.  

The Council discussed the possibility of creating 
a Missouri Healthcare Collaborative to jointly pursue 
shared interests, as Iowa and Kansas hospital and medical 
associations have done.  

Events to sign up for: 
Physician of the Day program www.msma.org/

physician-of-the-day
March 3, 2020 - White Coat Day www.msma.org/

white-coat-day

Annual Convention/CME
Programming is underway for the 162nd Annual 

Convention, April 3-5, 2020, Renaissance St. Louis 
Airport Hotel, reported Peggy Barjenbruch, MD. She 
said the CME Commission accredited Hannibal Regional 
Hospital for four years, and approved progress reports 
for North Kansas City and Lake Regional.  The MSMA 
annual maintenance fee will increase due to an ACCME 

fee increase, and beginning in 2021, providers will pay 
the maintenance fee directly to the ACCME. 

An ad hoc committee on the Annual Convention 
is reviewing possibilities for cost savings and ways to 
increase attendance among younger physicians. Other 
improvements include changes to the exhibit hall, CME, 
and registration fees. By 2022, the delegate handbook 
will be only available via MSMA’s website.

SHINE
SHINE is continuing with its existing policies 

and structures, and is working with MO HealthNet 
to determine how to distribute $10 million in federal 
matching funds, which are intended to assist clinics 
with connection fees to HIEs; these fees remain the 
largest challenge to signing up. SHINE is now owned 
by the Kansas Health Information Network, rather than 
KAMMCO.

MSMA Insurance Agency
Ronnie Staggs, Director, discussed the current 

market analysis, which showed that for the first time 
in many years, insurance companies are filing for rate 
increases across the board.  Progress continues on the 
Association Health Plan.  It was delayed due to a new 
ACA format allowing individual states to make more 
decisions on what they will allow for groups under 50.  

Services Update
MSMA will continue administration services 

in 2020 for Boone County Medical Society, and the 
Missouri organizations of the American College of OB-
GYN, American College of Emergency Physicians, and 
American College of Physicians.

 
Missouri Physicians Health

Lisa Thomas, MD, Medical Director for the 
Missouri Physicians Health Program, reported that 
educational presentations will continue in 2020, and 
asked all physicians to support their physicians’ health 
program in their respective hospitals and practice 
settings. She reviewed the participation figures, which are 
mostly internal medicine and family practice physicians. 
Dr. Thomas also announced her candidacy for State 
Representative of House District 124 comprised of 
portions of Camden and Miller counties. She is a 
resident of Lake Ozark and has been involved in MSMA 
leadership since 2005. She is currently MSMA’s District 
5 Councilor.  



                                         Missouri Medicine | May/June 2020 | 117:3 | 279  

162ND ANNUAL CONVENTION

Actions and Recommendations 
Resolution actions of the 2019 House of Delegates 

were approved and can be found at www.msma.org/
resolution-actions. 

Constitution and Bylaws
Two areas of the MSMA Constitution and Bylaws 

are to be updated through resolutions introduced at 
the January 2020 Council Meeting. First, the Women 
Physicians Section, established in April 2019, is crafting 
bylaws to amend MSMA’s Constitution and Bylaws. 
Secondly, the bylaws that address the allocation of 
councilor positions based on membership will be updated 
to keep the allocations unchanged.

Councilor District Reports (selected)
District 2

Councilor John Memken, MD, Hannibal, reported 
that Patricia Herner, MD, presented the American 
College of Surgeons “Stop the Bleed” program at a recent 
society meeting.

District 3
Councilor Inderjit Singh, MD, St. Louis, reported 

the annual Hippocrates lecture topic was “Healthcare 
in Crisis,” presented by Dr. Ed Weisbart in September.  
Following the lecture, participants discussed the pros and 
cons of a “Medicare for All” single-payer program. The 
partnership with the Midwest Health Initiative (MHI) 
and the St. Louis Business Health Coalition (BHC) 
continues to provide physician input for the Choosing 
Wisely initiative.  A sub-group of four SLMMS physician 
members have joined with physicians from the MHI 
board to analyze areas of high cost and potential waste 
reduction in healthcare.  Using payer-provided data, the 
physicians are identifying opportunities in the St. Louis 
market and will publish findings in 2020.

District 4
Councilor Kevin Weikart, MD, St. Charles, reported 

that St. Charles Lincoln County Medical Society will be 
awarding $7,500 for their medical student scholarship.

District 5
Councilor George Hubbell, MD, Lake Ozark, 

reported that Boone Hospital in Columbia will no longer 
be a subsidiary of BJC, but instead will be managed 
by itself as a county hospital, led by long-time MSMA 
member Jerry Kennett, MD. The University of Missouri 
is in the process of buying out SSM-St. Mary’s in 

Jefferson City and Mexico. MU is expanding its family 
practice residency to include Bothwell Hospital in 
Sedalia. Amy Zguta, MD, Columbia, will become the 
District 5 Vice Councilor, due to the relocation of Clark 
Andelin, MD, Mexico. Boone County Medical Society 
held two events: a residency forum for directors and 
third-year medical students and an educational forum on 
medical marijuana.

District 6
Vice Councilor Amanda Turner, MD, Nevada, 

expressed her appreciation for Dr. Lovinger’s efforts to 
effect the passing of a sales tax to keep the Nevada, Mo., 
hospital from closing.  Dr. Turner thanked MSMA for 
its presentation on advocacy and communication at the 
West Central Society’s meeting in August.  

District 8
Vice Councilor Brian Curtis, MD, Joplin, reported 

the medical school in Joplin is now in its third year, 
so the original students are now in their third-year 
rotations.

District 9
Vice Councilor Omofolarin Fasuyi, MD, Rolla, 

thanked MSMA for its advocacy presentation and 
expressed his appreciation for the opportunity to serve 
on the MSMA Council as he will be moving to Georgia 
to continue his practice. 

District 10
Councilor Sharon Wallace, MD, Cape Girardeau, 

has reached out to St. Francis Medical Center to address 
credentialing and contracting issues. St. Francis, along 
with Southeast Hospital, is the ACO for 16,000 people. 

Sections
Medical Student Priya Jain, UMKC, encouraged 

members to reach out to the medical schools and be 
involved in their meetings.  Mizzou and Washington U 
have had Pints and Policy meetings.  KCU and UMKC 
had a combined meeting in which the AMA government 
relations staff addressed the students.

The Council accepted Jared Lammert, MD, to fill 
a vacancy for the Resident and Fellows Section Vice 
Councilor position, and accepted Joanne Loethen, MD, 
as Councilor, and Frances Mei Hardin, MD, as Vice 
Councilor, for the Women Physicians Section.  Dr. 
Loethen reported the WPS has held two organizational 
meetings to create vision and goals. 
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AMA Report
Elie Azrak, MD, reported the AMA delegation is 

preparing for the 2019 AMA Interim meeting in San 
Diego, November 15-19.  Resolutions and reports are 
on the website and can be viewed and commented 
upon ahead of the meeting.   Dr. Loethen is running 
for an open delegate seat in the AMA Resident 
and Fellows Section, and Dr. Azrak has submitted 
his name for appointment to an open seat on the 
AMPAC board.  The delegation chair, Edmond 
Cabbabe, MD, continues to serve on the AMA’s 
Council for Long-Range Planning and Development.

Dr. Cabbabe reminded members that the AMA 
has many monetary awards. There is also the annual 
grant from the Missouri Honor Fund for a free, 
physician-led clinic. Go to the AMA Foundation 
website to nominate or apply.

Missouri for many years was part of the four-state 
Heart of America caucus at the AMA.  Oklahoma 
and Arkansas decided to join the Southeast Caucus. 
Missouri remains aligned with Kansas.

Alliance
Diana Corzine, MSMAA President-elect, 

encouraged participation in the Alliance’s Holiday 
Sharing card campaign.  The deadline to contribute 
is November 22.  She announced the Foundation 
Fundraiser, the “Alliance Celebrates 50 Years of James 
Bond,” is scheduled for Friday, April 3.

meeting of January 11, 2020 – Jefferson 
city

The MSMA Council met via conference call 
for its January 11, 2020, Meeting due to inclement 
weather. Below are the highlights.

Advocacy
Ravi Johar, MD, reported that MSMA staff have 

read 1,500 bills and are following 400 bills that affect 
healthcare.  He encouraged members to sign up for 
Physician of the Day, and to consider allowing a 
medical student to shadow.  White Coat Day at the 
Capitol will be March 3, 2020.  Phone2Action is a 
good tool for physicians to connect with legislators. 
Currently, there are 120 physicians signed up.

The Council approved that Resolution #1, 
which addresses the issue of tackle football below 
high school age, not be adopted.  Members were also 

updated on the E/M coding revision and Texas v. 
Azar challenge to the ACA.  

Other updates included marketing efforts, 
membership outreach, Medicaid expansion, and 
a healthcare collaboration with Missouri Hospital 
Association.

James DiRenna, Jr., DO, MSMA President, 
reported on his travels throughout the state, as well 
as other states.  He encouraged members to keep 
in touch with their legislators.  MSMA’s Annual 
Legislative Award be presented to Representative 
Robert Ross and Senator Bill White. The MSMA 
Constitution and Bylaws will be changed to reflect 
the addition of the Women Physicians Section, which 
was added at the 2019 Annual Convention.  

Annual Convention and CME
The Actions and Resolutions from the 2019 

Annual Convention can be found online at msma.
org/annual-convention. Peggy Barjenbruch, MD, 
outlined general session topics for the upcoming 
Annual Convention including Vaping, Science of 
CBD, Stop the Bleed, Artificial Intelligence, and 
Missouri Medicaid. The report also reviewed recent 
accreditation decisions.  Betty Drees, MD, reported 
on the restructuring of the Annual Convention. A 
proposal will be presented at the July MSMA Council 
meeting.  

MSMA Insurance Agency
George Hubbell, MD, reported that the agency 

continues to meet member needs, urged them to 
utilize the agency for any insurance coverage, and 
encourage their colleagues to do likewise.  The 
Council also discussed the status of MPM-PPIA/
Physician Standard Insurance Company.

Physicians Health Program
Bill Woods, MD, offered the report as Chair 

of the Physicians Health Committee. Due to the 
resignation of Executive Director Bob Bondurant as 
of December 31, 2019, Acting Executive Director 
Mary Fahey has been named Bob’s replacement. 
The organization chart has been changed so that 
the Physicians Health Committee will oversee 
the operations of the MPHP; the finances will be 
overseen by the MSMA EVP, both will report to the 
Physicians Health Foundation board.  

Dr. Woods outlined the Safe Haven system 
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that is used in some states, which would allow 
those seeking voluntary help from MPHP from 
reporting this to the Board of Healing Arts, as 
long as they are actively involved in the program.  
MPHP staff will research the issue and come up 
with recommendations to be presented at the next 
Council and the Physicians Health Foundation 
board.

Membership 
Joseph Corrado, MD, reported that the 

Committee had met on January 7 via conference 
call.  He reviewed current membership numbers, 
the results of the Councilor-signed recruitment 
letters, recent advocacy events, and other marketing 
strategies.  Staff will be connecting with hospital 
Chief Medical Officers.  He encouraged everyone to 
sign up for the Advocacy App Phone2Action.

Publications
The Council gave its approval of Missouri 

Medicine’s 52-member Editorial Board to serve in 
2020. The Editorial Board provides peer-review and 
submits articles to the Journal. 

Alliance
Gill Waltman reported on the fall conference 

in Hannibal in October.  She thanked all who 
contributed to the 2019 Alliance Holiday Sharing 
Card, which raised over $3,200.  Sue Ann Greco, St. 
Louis, will be installed as AMA Alliance President 
next June.

AMA Report
Elie Azrak, MD, reported that the delegation 

represented Missouri at the AMA interim meeting 
in San Diego in November.  A resolution put forth 
at the 2018 MSMA Annual Convention resulted 
in a change in AMA policy, which addressed the 
inclusion of health system science subjects in medical 
curricula and LCME accreditation.  AMA members 
are encouraged to read and comment on resolutions, 
which can be accessed online.

Councilor District Reports – Selected
District 3 

I.J. Singh, MD, reported that the St. Louis 
Metropolitan Medical Society will install Jason 
Skyles, MD, as the 2020 SLMMS President. Four 
physicians were presented with awards, including 

Sam Page, MD, who received the Schlueter Award 
and Bill Huffaker, MD, who received the President’s 
Award.  Dr. Singh also offered an update on the 
Choosing Wisely program.

District 5
Lisa Thomas, MD, reported that the Boone 

County Medical Society had a successful residency 
forum in October.  They will be offering a second 
session on financial, legal and insurance issues for 
medical students and residents.  BCMS held its 
annual installation of officers and gala on February 1. 
The BCMS Alliance has been reorganized under the 
direction of Mary Katherine Heimburger and Donna 
Corrado, and will be renamed as Central Missouri 
Medical Alliance.  The BCMS board approved a 
contribution to the MPHP in 2019.

District 8
Matt Stinson, MD, reported that the Greene 

County Medical Society held a medical marijuana 
discussion led by Lyndall Fraker of DHSS.  Kayce 
Morton, DO, will be taking over the GCMS 
presidency.  Dr. Hover expressed his appreciation 
for the social and recruiting events hosted by the 
Alliance.  

District 9
Lirong Zhu, MD, reported that David Barbe, 

MD, had been named the President-Elect of the 
World Medical Association.  She stated that new 
members had joined at Mercy Clinic-Rolla and 
Phelps Health, and they anticipate more new 
members in the coming months.  They are seeking to 
fill the vacancy of Vice Councilor-District 9.

Women Physicians Section
Joanne Loethen, MD, reported that they have 

had three conference call meetings since inception of 
the new section.  They will have an information mixer 
on Friday, April 3, in St. Louis during the Annual 
Convention.  They are looking at having networking 
events across the state in 2020.

Medical Student Section
Scott Berndt reported that two legislative bills 

are proceeding in support of the resolution that the 
MSMA Council passed at AC 2019 regarding adverse 
events suffered by children of incarcerated parents, 
which was sponsored by the MSS. MM
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reports of the delegate handbook: 2019-2020
secretary 

The Missouri State Medical Association had 
3,450 members as of December 2019.  This was 
a net loss of 281 members from our membership 
of 3,731 as of December 2018.  Following is a 
breakdown according to classification.

The number of member deaths reported during 
2019 totaled 17.

The Committee on Nominations, which 
is appointed by the President, from the House 
of Delegates, must submit nominations for the 
following offices:

Three Vice Presidents to fill the expired terms of 
Michael Weaver, MD, Kansas City; Sandra Ahlum, 
MD, Hannibal; and Rebecca Hierholzer, MD, 
Leawood, KS.

Speaker and Vice Speaker to fill the expired 
terms of Sam Page, MD, Creve Coeur, and Tim 
Swearengin, DO, Springfield.

Two Delegates and five Alternate Delegates 
to the AMA to fill the vacancies created by the 
expiration at the conclusion of the 2020 Annual 
Convention of the terms of Delegates: Edmond 
Cabbabe, MD, St. Louis; Warren Lovinger, Jr., MD, 
Nevada;  and Alternate Delegates:  Ravi Johar, MD, 
Chesterfield; Michael O’Dell, MD, Kansas City; 
George Hruza, MD, Chesterfield; Joseph Corrado, 
MD, Mexico; and Samantha Lund, St. Louis (one-
year term).  The new two-year terms will begin at the 
conclusion of the 2020 MSMA Annual Convention 
and end at the conclusion of the 2022 MSMA 
Annual Convention.

The terms of the following Councilors will 
expire in 2020:   3rd District – Elie Azrak, MD, St. 
Louis; Chris Swingle, DO, St. Louis; 5th District 
– George Hubbell, MD, Lake Ozark; Lisa Thomas, 
MD, Lake Ozark; Lancer Gates, DO, Kansas City; 
Marc Taormina, MD, Kansas City; 8th District – 
Matthew Stinson, MD, Springfield; 9th District 
– Lirong Zhu, MD, Rolla; Organized Medical 

Year  Students Residents Active  Honor Total
2018     835    112       2,381    403      3,731
2019     740    115       2,226    369      3,450

Staff Section – Peggy Barjenbruch, MD, Mexico; 
International Medical Graduate Section – Sri Kolli, 
MD, Fenton; Women Physicians Section – Joanne 
Loethen, MD, Prairie Village, KS; Resident and Fellow 
Section – Daniel Young, MD, St. Louis; Medical 
Student Section – Scott Berndt, Kansas City.

alliance 
The 2019-2020 Alliance year began in April 

during the MSMA convention in Kansas City when 
the Alliance officers were installed. Millie Bever, Kansas 
City, installed Gill Waltman, who was re-installed as 
president, and Diana Corzine as president-elect, both 
for second terms. Also installed were Vice presidents 
Kelly O’Leary (Health), Kirk Doan (Legislation), 
Jennifer Gast (Membership), Sana Saleh (Recording 
Secretary) and Debora Snyder (Treasurer.)

Looking through Rose-Colored Glasses was the 
theme selected by Mrs. Waltman as a carry-on from 
her Look on the Bright Side Monty Python-inspired 
theme from the previous year. This was an optimistic 
approach to reflect changes in the world around us 
with many natural disasters, economic problems, the 
political climate, and health-related issues including 
the opioid crisis and now the new electronic cigarette 
or vaping epidemic affecting our youth. Burnout wears 
down the medical profession from all sides with the 
need to defend medicine and patients from public 
opinion, invasive hospital and insurance influences, 
and scope-of-practice usurpers.

Mrs. Waltman presided over an Alliance Executive 
Board Meeting on May 29 in Columbia. Additional 
officers were appointed to the board and all members 
presented their plans for the year. The dates and 
venue for Fall Conference in Hannibal was circulated 
and plans for Day at the Legislature to be combined 
with the MSMA White Coat Day on March 3 were 
discussed.

At the AMA Alliance Annual Meeting in Chicago 
in June 2019, MSMA Alliance Past President Sue Ann 
Greco was sworn in for a second term as the national 
AMA Alliance Board Secretary. Missouri had excellent 
representation at the meeting.  Due to the resignation 
of the AMA Alliance President Elect, Sue Ann will 
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be installed as the AMA Alliance President at the 
annual meeting in Chicago in June 2020. The 
installation will take place on Tuesday morning at 
the Hyatt Centric Magnificent Mile Hotel. Sue Ann 
is only the 6th Missourian to be installed as AMA 
Alliance President.  The Missouri contingent will be 
honoring her with a suitable celebration event and 
those MSMA members who will be in Chicago are 
invited to attend in support.

The Alliance Fall Conference was held October 
29-30 in Hannibal. Sandra Murdock, conference 
coordinator set the venue at the Holiday Inn 
Express opposite the Medical Center. The program 
on Tuesday afternoon included invited speakers 
from the Hannibal Clinic recommended by 
Sandra Ahlum, MD.  Eric Meidl, MD, an internist 
specializing in obesity working closely with the 
bariatric surgical team, spoke on the current 
management of obesity and discussed the pros and 
cons of various weight loss therapies and current 
trends, including intermittent fasting.  Patricia 
Hirner, MD, a general surgeon, presented the 
American College of Surgeons’ new initiative called 
Stop the Bleed. This was a hands-on course aimed 
at the general public on how to stop hemorrhage 
at a trauma site, such as a road traffic accident 
or a shooting. Michael Bukstein, MD, a vascular 
surgeon at the Hannibal Clinic, assisted in the 
demonstration which included the correct methods 
of applying compression to a bleeding wound, 
packing the wound with clean cloth or hemostatic 
gauze, and the use of tourniquets. Dr. Hirner 
recommended that everyone carry a trauma kit with 
these contents (can be purchased online) in the 
glove compartment of their vehicles.

The Tuesday evening event was held at the 
Hannibal Country Club courtesy of members 
Sherry and Michael Bukstein. Henry H. Sweets, 
III, the Curator and Executive Director of the Mark 
Twain Boyhood Home and Museum spoke to the 
group on Medicine and Pharmacy in the time of 
Mark Twain. 

The Alliance Board meeting continued on 
Wednesday morning. Pertinent board issues 
discussed were the transfer of the Alliance 
Scholarship funds to the MSMF which will handle 
future distribution to the Missouri medical schools. 
Kathy Weigand announced that the (also British) 
theme for the Friday night Foundations event would 

revolve around James Bond.
In December, the Alliance Holiday Sharing 

Card was published with donor names in Show 
Me Alliance News, Missouri Medicine, and on 
the MSMA website. Proceeds from donations 
amounted to more than $3,300 to benefit the 
MSM and AMA Foundations. Thanks to all who 
participated. The Alliance hosted many charity 
and fundraising events over the holidays to provide 
support for local food banks, a mobile food drive, 
shelters, school programs and local charities.

This year, the Alliance has moved its 
traditional Winter Board meeting and Day at the 
Legislature to coincide with the MSMA White 
Coat Rally to be held on Tuesday March 3 in 
Jefferson City. Legislative Vice President Kirk 
Doan has arranged for members to stay in a 
Holiday Inn & Suites and coordinated his efforts 
on behalf of the Alliance with the staff at MSMA. 
Alliance members will attend the winter board 
meeting the previous day and meet for dinner the 
night before for a briefing by the MSMA lobbyists.

The MSMA Alliance Annual Meeting 
will be held in conjunction with the MSMA 
convention in St. Louis April 2-4. For the business 
sessions, there were two topics of interest: the 
St. Louis Society for the Blind and Visually 
Impaired – an extraordinary organization that 
gives many opportunities to teach skills to 
individuals to empower them at home and at 
work; and the neurophysiologic, neuroanatomic, 
and neurocognitive changes from vaping on 
the teenage brain, which will be heard as part 
of MSMA’s General Session on vaping by 
Washington University Associate Professor of 
Psychiatry Donald Bohnenkamp, MD.

The Alliance Foundation Fundraiser Dinner 
will be held on Friday April 3 at the Renaissance 
Airport Hotel. Kathy Weigand chose The British 
Invasion last year in keeping with Mrs. Waltman’s 
heritage and this year the theme is The Alliance 
Celebrates James Bond- 007. 

Current Alliance Issues: Pertinent issues and 
challenges discussed at board meetings this year 
continue to include maintaining membership 
numbers and identifying current members to 
take on leadership positions. The Nominating 
Committee did a good job finding some new faces 
to join the leadership. The Alliance worked hard 
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to increase membership, round up former members 
and recruit new ones. The former Boone County 
Medical Association Alliance is in the process of being 
resurrected and will take on a new name of Central 
Missouri Alliance.

continuing medical education
The Commission reviewed and approved the 

following accreditation actions:
•	 Institute for International Medicine-Kansas 

City, MO
•	 Mercy Hospital St. Louis-St. Louis, MO
•	 Hannibal Regional Hospital-Hannibal, MO
•	 St. Louis STD/HIV Prevention Training 

Center-St. Louis, MO
•	 Missouri Baptist Medical Center-St. Louis, 

MO
•	 Mercy Hospital Springfield-Springfield, MO
The following entities submitted Progress Reports 

that were approved by the Commission:
•	 North Kansas City Hospital-Kansas City, MO
•	 Lake Regional Health System-Osage Beach, 

MO
•	 Cape Girardeau County Area Medical Society-

Cape Girardeau, MO
The Commission planned and approved the 2019 

Annual Convention CME Program approved for 
10.00 hours of AMA PRA Category 1 CreditsTM.  
Additionally, the program was approved for 7.5 
American Board of Internal Medicine Maintenance of 
Certification Points.

Following the Annual Convention, attendees 
were able to participate in an online survey that 
measured outcomes based on questions designed by the 
Commission.

In 2019, SSM St. Mary’s Hospital of Jefferson 
City chose to not seek reaccreditation as an accredited 
provider. The Missouri State Medical Association 
currently accredits twenty-three entities statewide. 
MSMA staff conducted a spring and fall new staff 
training at MSMA headquarters.

The Missouri State Medical Association and Kansas 
Medical Society hosted a provider training in Lenexa, 
KS.  Staff from the ACCME and the AMA provided 
attendees with an update of information as it related to 
the updated commendation criteria and the revisions to 
the AMA PRA handbook. Benita Stennis, MSMA staff,  

attended the state medical society meeting sponsored 
by the ACCME April 29-May 2, 2019 in Chicago, 
ACCME’s Annual Conference where attendees 
discussed issues and trends relevant to CME.  Benita 
Stennis, MSMA staff, also attended the 2019 ACCME 
State Medical Societies Meeting in Chicago, IL 
December 11-12, 2019.  Additionally, staff participated 
in the ACCME’s monthly noon conference calls.

executive vice President report
You should be proud that your Missouri State 

Medical Association is widely recognized as the voice 
of medicine in Missouri.  Be it the Missouri General 
Assembly, the state government departments and 
divisions, the business community, the insurance 
industry, hospitals, advocacy groups, or the media, 
MSMA is considered the leading advocate for your 
profession and your patients.  Following is just a 
sample of the many things your MSMA did for you in 
2019.       

State Advocacy Activities
Your MSMA lobbyist team enjoyed a very good 

year in the state Capitol in 2019.  They are quick to 
credit you and your MSMA colleagues with much 
of that success, not only for your active involvement 
in the political process, but also for the respect you 
command in your community.  MSMA is involved 
in more legislative issues (>400) than any other 
organization in the state; everything from prior 
authorization to medication assisted treatment (MAT) 
to scope of practice and PDMP. Your two lobbyists 
are among the first to arrive at the Capitol and among 
the last to leave – every day.  Their diligence and 
effectiveness are unsurpassed.  Rather than overwhelm 
you with details here, I’ll refer you to our Legislative 
Report, which members receive weekly during the 
legislative session and twice monthly August through 
December.  If you are not reading this publication, 
you’re missing out. If you are reading it, please reach 
out to your local senator and representative to ensure 
they know which issues matter to you. Your personal 
contact amplifies your lobbyists’ efforts. MSMA 
initiated local advocacy outreach in 2019 with 29 
meetings in various parts of the state. This is designed 
to promote a better understanding of issues impacting 
members and non-members. Your lobbyist team 
received great input and will expand this activity in 
2020.
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Federal Activities
MSMA’s advocacy work is not limited to 

Missouri’s borders.  We are involved in a wide 
range of federal government issues, year in and 
year out, both alone and with other organizations 
within the house of medicine.  We lobbied federal 
authorities on such issues as opioids, surprise 
billing, and drug prices last year. Those efforts 
weren’t limited to letters, e-mails, and telephone 
calls to Washington, DC.  Your MSMA leadership 
and staff traveled to Capitol Hill to lobby in person 
in the halls of Congress. 

      
Other Notable Activities

Despite having the resources and numbers of 
a medium-sized state medical association, your 
MSMA is one of the most diverse and active state 
organizations in the nation.  Here are just a few of 
the activities undertaken on your behalf over the 
last year.

Your President and MSMA staff attended 
a number of local component society meetings 
across the state in addition to the aforementioned 
advocacy meetings. Your medical association staff 
and leadership are available to all parts of the state, 
no matter how large or small. 

MSMA boasts an outstanding group of 
member physicians who, twice a year, give the 
better part of a week to represent you and your 
patients in the AMA House of Delegates.  It is 
significant and sometimes thankless work, but this 
is a valuable service they perform.  Please thank 
them.

In addition to its regular duties, your MSMA 
staff also provides top-rate administrative services 
for one local medical society, several statewide 
medical specialty societies, and serves on or 
maintains liaison with many external governmental 
and private-sector committees, task forces, boards 
and commissions. 

Membership Services and Benefits
Your MSMA staff and leadership are constantly 

striving to bring even more value to your 
membership.  One constant priority is to improve 
communications with our members and respond 
more quickly to answer questions and resolve 
issues.  In recent years, MSMA has increased 
its email communications to provide additional 

content without increased costs. The website and 
social media are two additional areas of electronic 
communication which receive frequent updates.

Missouri Medicine, MSMA’s outstanding 
scientific journal, is included with your membership.  
It has won seven prestigious Ranly Awards, and is 
published in digital format in addition to the print 
copy you receive.  The journal’s scientific content is 
accessible in the renowned PubMed database, and 
it enjoys a unique partnership with MedHelp, the 
world’s largest online health community, joining 
such other notable partners as Johns Hopkins, the 
Cleveland Clinic, and Cornell University.  You can 
find current and archived electronic editions on our 
website.

Progress Notes, our monthly newsletter (free to 
members), is full of timely news items, tips, and 
information. We began a monthly e-Progress Notes 
in 2018 to provide more specifics about your medical 
association’s activities in the capital city.

MSMA also offers you free CME credits at 
the Annual Convention, and numerous other 
opportunities to earn CME through our statewide 
CME recognition program.  MSMA accredits 23 
entities to offer CME, many of which participate 
in joint providerships across the state. Yet another 
membership benefit.

We know everyone struggles with providing 
health insurance for employees. Your Association 
staff and the staff of the MSMA Insurance Agency 
invested significant hours in 2019 working with 
other state medical associations in researching an 
Association Health Plan (AHP). This AHP will 
harness the combined numbers of many state 
medical associations on behalf of MSMA member 
physicians. We expect this Association Health Plan 
to be an important member and employee benefit. 
Ask Agency staff for additional information. 

I would ask you to also be mindful of other 
direct benefits your MSMA membership offers. 
For example, we are partners with Moneta, an 
outstanding financial services firm that provides 
MSMA members with expert financial planning and 
investment services. SHINE is a health information 
exchange (HIE) which facilitates electronic medical 
records software sharing clinical information with 
other EMRs in addition to providing assistance 
with Medicare MIPS compliance.  We also have 
a relationship with the Resolve Physician Agency, 
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which offers a wide range of career services, 
including job placement, contract review and 
negotiation, practice evaluation, benefits analysis, 
debt management, and a lot more, all at a discount 
to MSMA members. We are partnered with the 
CCPA Purchasing Partners to give you access to 
up-front discounts on a variety of medical and 
office supplies, including some vaccines. We have 
an exclusive arrangement with DocbookMD, 
which offers you a secure, HIPAA-compliant tool 
to send messages, patient information, images, 
and more to your MSMA colleagues through an 
application on your smart phone or other hand-
held device (free to MSMA members).  Medical 
Waste Services offers MSMA members significant 
savings on medical and biohazard waste removal 
and treatment services. Other partners include 
Officite, a medical practice website development 
and internet marketing provider and MedJet 
Assist, a medical transport service. All of these 
offer MSMA members a nice discount on their 
services.  Other great offers include the Missouri 
Drug Card, coding and billing resources, and 
Go Next for your travel arrangements, all with 
special rates and savings for MSMA members. 
When put to good use, these benefits save 
MSMA members far more than the cost of 
membership dues.  

   
MSMA’s Affiliate Organizations

Your Missouri State Medical Foundation 
has loaned more than $11.8 million to Missouri 
medical students since its inception more than 
fifty years ago. The Foundation board made the 
decision in 2017 to cease its loan program due to 
the significant number of private lenders already 
in the market. The focus is now on scholarships 
for Missouri medical school students. The 
Foundation is currently funding ten $4,000 
MSMA Scholarships at each of the six Missouri 
medical schools ($240,000 in total). The 
Foundation also offers $5,000 in matching funds 
to component medical societies to create their 
own medical student scholarship funds.  

Your Missouri Physicians Health Program is 
widely considered one of the most successful of 
its kind in the nation.  Last year, the program 
served 94 medical students, residents, and 

practicing physicians who were dealing with 
chemical, emotional, or behavioral issues.  You 
can assist your colleagues by asking your hospital 
medical staff and administration to contribute 
funds to assist this exceptional and vitally 
important program. 

Your Missouri Medical Political Action 
Committee is one of the most respected and 
effective PACs in the state.  In the last election 
cycle, MMPAC contributed close to $120,000 to 
support physician-friendly candidates across the 
state.  Membership begins at the $100 Sustaining 
Member level, but you can demonstrate your 
political savvy by upgrading to Silver ($250), 
Gold ($500), or Diamond ($1,000) level. 
Your participation is essential to our political 
effectiveness.

Your MSMA Insurance Agency was formed by 
MSMA and is directed by physicians to serve you 
and your practice.  This independent insurance 
agency is a trusted source for all lines of insurance 
and provides financial support for MSMA.  
Please visit with the Agency’s staff during the 
Convention.

The MSMA Alliance has dedicated and 
enthusiastic physician spouses who work tirelessly 
to promote health education and support health-
related charitable activities, all toward improving 
the health and welfare of all Missourians.  And 
they are a force to be reckoned with when they 
march on the Capitol every year to advance 
medicine’s legislative causes.   

The Center for Patient Safety is a private, 
not-for-profit organization originally founded 
by MSMA, the Missouri Hospital Association, 
and Primaris.  It is dedicated to being the leader 
in providing solutions and resources to reduce 
medical errors and improve patient safety, and was 
among the very first organizations in the nation 
to win federal designation as a Patient Safety 
Organization.  We are very proud of the Center’s 
work.

Your Organization
It is nearly impossible to list all of the duties 

and services MSMA provides for the physicians 
of Missouri.  The advocacy and representation, 
the publications, the CME, the Foundation, the 
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MSMA Insurance Agency, the Physicians Health 
Program, the Alliance, and your AMA Delegation 
all create an organization deeply rooted in service 
to its members and the patients they serve.  The 
MSMA is YOUR organization, and your officers 
and staff welcome your thoughts on how best to 
serve you and your fellow members.  Feel free to 
seek them out – at this convention or at any time 
– and share your ideas.  

Staff
On behalf of the staff and the entire MSMA 

membership, I want to express gratitude for your 
officers, councilors, committee members, and 
other leaders who give so much of their time and 
resources for the betterment of the Association, 
the profession, and patient care in Missouri.  

I also want to express my appreciation 
for allowing me to work with talented and 
dedicated MSMA employees whose creativity 
and diligence are unmatched anywhere. Liz 
Fleenor, the Director of Communications, is 
the Managing Editor of your award-winning 
Missouri Medicine and Progress Notes, designs 
all the MSMA pamphlets and logos you see, 
and oversees MSMA’s website. Benita Stennis, 
the Director of Scientific Affairs, does all of 
our meeting planning – including the Annual 
Convention – and also directs CME credentialing 
and programming.  Jeff Howell is General 
Counsel and Director of Governmental Relations.  
In addition to handling legal affairs, he heads 
your extremely effective lobbying team and writes 
the Legislative Report.  Heidi Geisbuhler is your 
Director of Legislative Affairs and contributes to 
Progress Notes and the Legislative Report. Haley 
Wansing, the Director of Membership, works 
tirelessly to maintain and grow the membership 
base, and travels widely to liaison with the local 
societies, residents, and students.  Stephen 
Foutes, your Director of Marketing, has boosted 
our social media presence, travels the state to 
personally interact with local societies and staffs 
Boone County Medical Society. Sarah Luebbert, 
the Director of Specialty Society Services, staffs 
ACP, ACOG, and MO ACEP and staffs internal 
and external committees. Cheri Martin, the 
Office Manager, keeps the office running like a 

well-oiled machine, day in and day out.  She 
also manages MMPAC’s day-to-day activities. 
Kelli Clemens, the Finance Manager, is new 
to our staff and keeps the books and controls 
cash inflow and outflow.  Cassie Williams, 
the Membership Data Manager, tends to our 
complicated member database and coordinates 
all the membership billing and mailing for 
MSMA, and most of our local component 
societies.  Carol Meyer, the Administrative 
Assistant, is an invaluable team member who 
helps a great deal with CME and convention 
details. 

And finally, please allow me to thank you, 
the physicians of Missouri, for the opportunity 
to serve you in this outstanding organization. 

membership
The 2019 MSMA membership year closed 

with 2,226 active members, 115 residents, 
740 students and 369 retired members. 173 
physicians joined as new members in 2019. 
In addition to traditional recruiting methods, 
MSMA has had a positive response to MSMA 
Councilors sending hand-signed letters to non-
members. Peer-to-peer outreach is very beneficial 
to maintaining and growing membership.

MSMA initiated 29 advocacy updates 
by MSMA lobbyists in 2019 at component 
society meetings, medical resident and student 
events, specialty groups and hospital leadership. 
MSMA will host similar meetings after the 2020 
legislative session concludes, as well as district 
meetings and meetings with hospital CMOs. 

All physicians, not just MSMA members, 
are encouraged to sign up for legislative 
text alerts through MSMA’s Phone2Action 
program. Physicians communicating directly 
with legislators is very persuasive. Text 
MOMEDICAL to 52886 for enrollment.

MSMA has launched an awareness-building 
campaign, aimed at non-members and lapsed 
members. Phase 1 has emailed non-member 
Missouri physicians to introduce/re-introduce 
them to MSMA through a four-part series 
focused on vaccinations. 

On social media, Facebook was the most 
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successful platform for connecting with physicians 
in 2019. MSMA placed ads and promoted posts 
on Facebook reaching more than 44,000 people. 

On MSMA’s other social media channels:
Impressions on Twitter increased 19%;
MSMA shared 111 posts on Instagram and 

added more than 30 new followers;
Twenty-two videos were posted to YouTube 

and Facebook, generating more than 18,000 video 
views across the two platforms.

We encourage all members to follow us on 
social media and to share our posts with member 
and non-member colleagues.

missouri Physicians health Foundation
This has been a busy year as indicated by the 

number of referrals and the numerous Missouri 
physicians that were assisted. The MPHP 
provides a variety of services. This includes 
consultation, intervention, referral for treatment, 
monitoring and advocacy. The consultive service 
is especially active. Hospital administrators, 
physicians, colleagues and family members call 
the Program Coordinator or Clinical Coordinator 
to make a referral, discuss a potential referral 
or brainstorm about the necessity of making a 
referral. Information is often requested about 
how to identify problems, what services are 
available and how to handle issues of impairment 
should they occur. Many hours are required to 
meet their needs. The MPHP provides a safe and 
knowledgeable venue for any question or concern 
about physician health. 

missouri state medical Foundation
The Foundation made more than 3,000 

medical school student loans over 50 years, 
totaling almost $12 million. The loan program 
has been closed and the Foundation funds the 
MSMA Scholarships awarded over the past 15 
years. 

In 2019, the Foundation awarded $4,000 
MSMA Scholarships to ten Missouri medical 
students at each of the six medical schools. 

Last year, 60 Missouri medical school students 
received $240,000 in MSMA Scholarships.  This 

gives us a cumulative scholarship total of $1.2m 
awarded to Missouri natives who are attending a 
Missouri medical school.

The Foundation has also matched funding 
up to $5,000 for local medical societies and the 
MSMA Alliance which have initiated their own 
scholarship funds. 

The MSMA Alliance has been an important 
partner to the Foundation through generous 
fund-raising activities. The Alliance closed their 
scholarship fund in 2019 and donated the entire 
$74,000+ to the Foundation.

msma insurance agency
Your MSMA Insurance Agency is an 

independent insurance agency that offers 
professional insurance consultation to all 
Missouri physicians.  The Agency offers policies 
primarily for professional liability and health, but 
also covers workers compensation, business office 
coverage, disability, and life.

Agency staff have been exploring with 
other state medical associations the formation 
of an Association Health Plan. Due to a highly 
regulated environment this has moved very 
slowly, but it remains a worthwhile pursuit.

The board is supportive of the Agency and 
encourages all MSMA members to contact the 
Agency for a competitive health insurance or 
professional liability insurance bid. 

commission on medical economics
The MSMA Medical Economics Commission 

addressed MSMA Resolution #5 (2018) which 
was referred to the MSMA Council by the House 
of Delegates. The commission submitted a 
motion to the MSMA Council that was approved 
at the July 2018 meeting: 

Motion: the MSMA work with the 
Missouri Pharmacy Association (MPA) to 
identify measures to promote speedy and 
safe communication between physicians and 
pharmacies in the State of Missouri, including, 
but not limited to, seeking to have a physician 
access number placed very early in the automated 
queues of as many pharmacies as possible.
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MSMA staff has developed a workgroup 
with the MPA staff to identify ways to work 
together toward a better communication system 
for both groups of medical professionals.

committee on Publications
Volume Number 116 of Missouri Medicine 

showcased national authors and featured state of 
the art scientific articles. This volume published 
four issues featuring “theme” articles and two 
issues featuring a variety of scientific topics and 
micro-series. It contained 508 pages and 52 
scientific articles.  

The Journal received a satisfactory number 
of unsolicited articles; acceptance rate is about 
75%. We continue to have an outstanding 
publication queue of high-quality papers. Papers 
published this past year were reprinted in two 
state medical Journals.  Our theme issues are 
fully subscribed through November/December 
2021. Two first literature reports appeared this 
past year in our Journal.  

“The Science of Near-Death Experiences” 
(University of Missouri Press 2017) continues to 
do extremely well in sales, is now available as an 
audiobook, and was the Fall 2019 cover featured 
article by Proto the magazine of Massachusetts 
General Hospital.

In September 2018 Missouri Medicine 
announced that after a thorough review, 
PubMed, the indexing service of the National 
Library of Medicine (NLM), would continue 
to index our Journal.  PubMed has indexed 
Missouri Medicine  since 1966.  After a separate 
review, PubMed Central, a free full-text archive 
of biomedical and life sciences journal literature 
at the NLM/NIH also approved Missouri 
Medicine  for inclusion.  Missouri Medicine 
has now completed the upload of all previous 
(digital-only) issues dating from 2010.  These 
new and updated services are critical to our 
Journal to remain one of the foremost state 
medical journals in the United States, and to 
be certain all content is available at all world 
data bases and literature electronic literature 
searches.  In January 2020, modifications were 
made to the masthead page for greater clarity. 

Our thanks to the Contributing Editors 
and Publications Committee for their good 
work: Drs. David Fleming, Art Gale, William 
Reynolds, Charles Van Way, III, Justin Albani, 
Jeffrey G. Copeland, Betty Drees and Jessica 
Bauerle.  Added experts in 2019 to the Editorial 
Board are:  Stephanie L. Graff, MD, FACP, 
Hematology/Oncology; Michael S. Clarke, 
MD, Military Medicine; Laine M. Young-
Walker, MD, Psychiatry; Gary A. Salzman, 
MD, Pulmonary Medicine; Patricia I. Dickson, 
MD, Genetics and Genomic Medicine; 
and Jacqueline L. Reiss, MD, Allergy and 
Immunology. We wish Kan N. Huang, MD, 
Gary S. Gottesman, MD, and Susan Berdy, 
MD, the best for the future and thank them 
for their service on the Editorial Board. A 
new board position for Women Physicians 
Section was created and now Chaired by Joanne 
Loethen, MD.  Elizabeth J. Plogsted James, 
MD, a former Missouri Medicine Editorial 
Board member for Neonatology, passed away 
January 2, 2019, at her home in Columbia, 
Missouri. The founder of MU’s neonatal-
perinatal medicine program, she served as 
medical director of the neonatal intensive care 
unit for 36 years until her retirement. 

Missouri Medicine would like to publicly 
thank the following non-Editorial Board 
experts who have done peer-review of submitted 
manuscripts in 2019: Angel Baldan, PhD, Doug 
Bogart, MD, Stephen Braddock, MD, J. Patrick 
Brooks, MD, Sophia M. Chung, MD, Joel 
Eissenberg, PhD, Muhammad Ishaq Farhan, 
MD, Sean Gratton, MD, Richard Hellman, 
MD, Charles M. Lederer, MD, Lenard Politte, 
MD, and Stephen Reintjes, Jr., MD.

Missouri Medicine provides reprinted 
papers for several prestigious medical specialty 
magazines and journals, and also selectively 
reprints articles from the medical component 
societies in Missouri and from national 
publications appropriate for our audience. 

The Publication Committee Chair and 
Editor, John C. Hagan, III, MD, and Managing 
Editor, Lizabeth Fleenor, appreciate the many 
contributions of the MSMA, Alliance members, 
and others who have contributed to Missouri 
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Medicine. The Committee appreciates the 
Association’s continued support of the Journal. 
By any objective criteria Missouri Medicine 
is among the top three state medical society 
journals in the United States.

sections - young Physician section
MSMA’s YPS elected its governing council 

members for 2020. They are: 
Chair – Marc Mendelsohn, MD, assistant 

professor of Emergency Medicine at Washington 
University School of Medicine.

Vice-chair – Kunj Patel, MD, director 
of oncology at Encompass/Barnes Jewish 
Rehabilitation Hospitals.

Secretary – Sara Hawatmeh, MD, internal 
medicine specialist in private practice at Sam 
Hawatmeh, MD PC, in St. Louis.

Treasurer – Ramona Behshad, MD, 
dermatologist and Mohs surgery specialist at SLU 
Care and assistant professor of Dermatology at 
Saint Louis University.

Daniel Lovinger, MD, an internal medicine 
specialist at University Hospital in Columbia, 
was selected to serve as the section’s Alternate 
Delegate to the MSMA House of Delegates for 
Annual Convention.

Sarah Florio, MD, an internal medicine 
specialist at St. Luke’s Health System in Lee’s 
Summit, will serve as the section’s Delegate for 
2020, having been voted to the position at the 
2019 MSMA Annual Convention.

sections - resident & Fellow section
The Resident and Fellow Section (RFS) 

primary objectives are increasing MSMA 
awareness among non-member colleagues, 
increasing RFS membership, and implementing 
strategies and events for ongoing membership 
recruitment. The RFS continues to network and 
collaborate with the Medical Student Section 
(MSS) and Young Physician’s Section (YPS), both 
at local institutions and at national meetings. 

RFS members continue to participate in 
the Resident Ambassador Program, Physician 
of the Day opportunities in Jefferson City, 

and the MSMA White Coat Rally. New 
membership enrollment and advertisement for 
these opportunities has targeted new fellows and 
residents (interns), many of whom have recently 
moved to Missouri.

The RFS governing council meets quarterly 
with representation at the AMA Annual and 
Interim meetings, as well as the MSMA annual 
meeting. 

Please contact Frances Mei Hardin, MD, at 
hardinf@health.missouri.edu with any thoughts, 
questions, or concerns regarding the MSMA RFS.

sections - medical student section
The Medical Student Section had a productive 

year statewide. Individual medical schools hosted 
a wide variety of events throughout the year 
including events that focused on advocating for 
our patients. Medical school chapters hosted 
naloxone workshops where students learned more 
about the opioid epidemic and were trained to 
teach their patients about the importance of 
recognizing the signs of opioid overdose and how 
to obtain and administer naloxone. Other medical 
schools hosted our MSMA lobbyists to learn more 
about important issues affecting our patients in 
Missouri. 

Students participated in resolution writing 
workshops to learn how to write resolutions, 
effectively support them, and enact change through 
policy. Additionally, many students represented 
our Missouri medical schools at the AMA Annual 
and Interim meetings, where they authored and 
passed resolutions at both the MSS and AMA 
HOD on trauma-informed care, incorporating gun 
violence education into medical school curricula, 
and addressing the healthcare needs of children 
with incarcerated parents. 

The Medical Student Section Board 
implemented a new quarterly newsletter for all 
medical student members with updates from each 
medical school about events they have hosted or 
projects they have been working on, information 
about upcoming MSMA and AMA programs, 
recaps about important policies passed at MSMA 
and AMA meetings, and information about bills 
affecting healthcare in the Missouri legislature. MM
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missouri state medical association
Statement of Financial Position
December 31, 2019

missouri state medical Foundation
Statement of Financial Position
December 31, 2019

missouri Physicians health Program
Statement of Financial Position
December 31, 2019
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Ticket prices are $10 for
members and $20 for non-

members. Become a
member today by

signing up online at
www.reallygreatsite.com!

  

MSMA is your state
government specialist with
two full-time employees
addressing physician issues
all day, every day.
Communication with state
government is our specialty.
 

 Email: Jhowell@msma.org



When one number  
connects you to the region’s  
best pediatric specialists,
Anything can be.

Education • Research • Advocacy • Care

1.855.850.KIDS (5437) is your 24-hour link to pediatric specialists for 
physician-to-physician consults, referrals, admissions and transport.



MSMA Insurance cares for physicians and 
covers their personal and professional needs.
Contact Ronnie Staggs | 866-676-2467  |  www.msma.biz | rstaggs@msma.biz

Coverage for Affl uent Homes
Experience the peace of mind that comes from working 

with an insurance professional who understands your unique needs.


