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Family Physicians’ Perception of the New mRNA

COVID-19 Vaccines

Samuel Ofei-Dodoo, PhD, MPA, MA, Rick Kellerman, MD, and Taylor Russell, MD

Introduction: This study was conducted to assess family physicians’ perception of the US Food and Drug
Administration-approved mRNA Coronavirus disease 2019 (COVID-19) vaccines, their plans to be vaccinated
with an approved mRNA COVID-19 vaccine, and their support for vaccination of patients and family members.

Methods: The authors conducted a cross-sectional survey of 307 practicing family physicians, full-
time faculty physicians, and resident physicians in Kansas from December 14, 2020, to December 31,
2020. The study participants completed an anonymous, 20-item survey assessing family physicians’ con-
cerns about exposure to COVID-19 and their perceptions of the mRNA COVID-19 vaccines to control
SARS-CoV-2. A mixed-method approach was used to collect, analyze, and interpret the data.

Results: There was a 51.1% response rate. The proportion of family physicians who reported their
intentions to be vaccinated for COVID-19 was significantly higher than those who were hesitant to
receive the mRNA vaccines (90.6% vs 9.4%; x* [1, n = 307] = 201.9.1; P < .0001). Among those who
were willing to be vaccinated with an approved mRNA COVID-19 vaccine, the main reasons were to pre-
vent COVID-19 infection; protect self, family, and community; contribute to herd immunity; inspire con-
fidence that the vaccines are safe and end the pandemic and bring life back to normal.

Conclusion: Our findings suggest a significantly positive association between a physician’s concerns
and their willingness to be vaccinated with an approved mRNA COVID-19 vaccine. With the authoriza-
tion of 2 new mRNA COVID-19 vaccines, future studies should investigate the number of physicians in
our study who received the vaccine. (J Am Board Fam Med 2021;34:898-906.)
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Introduction

Since its introduction into the human population in
late 2019, the novel severe acute respiratory syn-
drome coronavirus 2 (SARS-CoV-2) has spread rap-
idly with vast global implications. By January 9, 2021,
over 87 million total confirmed cases of Coronavirus
disease 2019 (COVID-19) and over 1.9 million con-
firmed deaths had been reported globally, with the
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United States alone accounting for 22,102,069 con-
firmed cases and 371,084 deaths."” The number of
cases began to rise sharply in Midwestern states dur-
ing November 2020, affecting cities and small towns,
with daily case rates surpassing 4,600 per 100,000
people in the state of Kansas, compared with just over
2,000 per 100,000 at the beginning of October
2020.” Health care professionals, including those in
primary care specialties such as family medicine, are
among those working on the frontlines in response to
the COVID-19 pandemic.’*

As the world struggles with the widespread
infection, the scientific community has raced to
find answers to control the spread and devastating
consequences of the SARS-CoV-2. On December
11, 2020, and December 18, 2020, the US Food
and Drug Administration (FDA) issued emergency
use authorization (EUA) for Pfizer-BioNTech and
Moderna mRNA COVID-19 vaccines, respectively
for the prevention of severe symptoms of COVID-
19 in individuals 16years and older.”® The EUA
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allowed the vaccines to be distributed and used in
the United States. Despite the unprecedented
efforts by the scientific community to ensure that
the vaccines were safe and efficacious, the wide-
spread uptake of the COVID-19 vaccination had
been undermined by vaccine hesitancy, similar to
prior studies about vaccines where there was vari-
able and inconsistent compliance.”"? Successful
immunizatdon programs require widespread public
education campaigns by trusted stakeholders, such
as primary care physicians. Prior studies have
shown that physicians are the most trusted source
15 suggesting that
physicians are a valuable source of knowledge to
drive acceptance of the approved mRNA COVID-
19 vaccines. In addition to educating patients about
the safety and efficacy of the approved mRNA
COVID-19 vaccines, vaccination of health care
providers is important in controlling the spread of
the virus and role-modeling vaccine acceptance.
Given that physicians are a trusted source of in-
formation about vaccine acceptance, the purposes
of this study were to assess family physicians’ per-
ception of the FDA approved mRNA COVID-19
vaccines, their plans to be vaccinated with an
approved mRINA COVID-19 vaccine, and their
support for vaccination of patients and family mem-
bers. We evaluated the concerns family physicians
have about themselves, family, and patients becom-
ing infected with COVID-19. We hypothesized
that the family physicians’ concerns about their per-
sonal risk of acquiring COVID-19 infections would
directly relate to their compliance with personally
receiving an approved mRNA COVID-19 vaccine.

. . . . . 1
of immunization information,

Methods

Study Design and Participants

"This study was a cross-sectional survey of practicing
family physicians, full-time faculty physicians, and
resident physicians of the 3 family medicine residen-
cies sponsored by the University of Kansas School of
Medicine-Wichita (KUSM-W) Department of
Family and Community Medicine (DFCM). The
questionnaire focused on physician perceptions of
the FDA-authorized COVID-19 vaccines used to
prevent severe symptoms of SARS-CoV-2 infection.
The study used a mixed-method approach to collect,
analyze, and interpret the data.'® The quantitative
approach allowed the authors to obtain value-
free and objective insights into the respondents’

opinions about the mRNA COVID-19 vaccines. In
contrast, the qualitative approach allowed for an in-
depth understanding of those insights. The KUSM
Institutional Review Board approved the study.

Study Instrument and Data Collection Process

We used a 20-item questionnaire (Appendix) to
assess family physicians’ concerns about exposure to
COVID-19 and their perceptions of the FDA
authorized mRNA COVID-19 vaccines to control
SARS-CoV-2. Several information sources were
used to generate and select the questions. First, the
questions were created based on study goals. The
generated questions were reviewed by a family phy-
sician and a research scientist to ensure that the
questions had face validity. The questionnaire was
hosted on SurveyMonkey® (SVMK Inc., San
Mateo, CA), a secure web-based survey system. A
generated link to the 20-item survey was sent via e-
mail to 601 potential participants. We utilized an e-
mail system called FM-RADIO (Family Medicine
Research And Data, Information, and Outcomes
Practice-Based Research Network) as a survey col-
lection tool. The FM-RADIO is an electronic prac-
tice-based research network comprised of actively
practicing family physicians throughout the state of
Kansas who are KUSM-W family medicine resi-
dency program graduates, family physician non-
KUSM-W graduates, faculty physicians, and resi-
dent physicians. The potential participants were on
the FM-RADIO list.

As a standard practice, the physicians who
opened 1 of 3 e-mail invitations were considered to
have received the invitation to participate in the
study.'”"'? Overall, 375 physicians opened at least 1
of the e-mail invitations and were considered to have
received the invitation to participate. Participation
was voluntary, and responses were anonymous. Data
collection occurred from December 14, 2020, to
December 31, 2020. No compensation was provided
to participants.

Statistical Analyses

Quantitative Data

Standard descriptive statistics were used to create a de-
mographic profile of the respondents. Associations
between the wvariables were evaluated using a
Likelihood-Ratio (or Fisher exact test when cell sizes
were <5). For statistical analysis purposes, the
respondents’ perceived concerns about becoming
infected with COVID-19 were clustered into 3 groups
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(extreme concern, moderate concern, and slight con-
cern [combination of somewhat, slightly, and not at all
concerned]). Then the Likelihood-Ratio test was used
to evaluate the relationship between the clustered con-
cern groups and family physicians’ decisions to receive
an approved mRNA COVID-19 vaccine (yes/no
[combination of maybe and no responses]). A sample
size of 100 was calculated as necessary for adequate
power (>0.85) to detect significant relationships
among the variables with 2 degrees of freedom,
P < .05, and 0.3 effect size.”**" All quantitative analy-
ses were 2-sided with « of 0.05. The IBM SPSS
(Statistical Package for the Social Sciences), version
26, was used for these analyses.

Open-Ended Responses

The study team used an immersion-crystallization
approach'®*?* to analyze the content of open-
ended responses individually and in a group meet-
ing. The immersion-crystallization approach offers
researchers the opportunity to examine collected
data in detail and periodically suspend the immer-
sion process to reflect on emerging findings until
consistent themes are identified.'®** This multidis-
ciplinary team was composed of a health psycholo-
gist (SO-D), a family physician (RK), and a family
medicine resident (TR).

Results

Respondent Characteristics

Of the 375 family physicians who opened the e-mail
invitation, 307 completed all or most of the survey
for a participation rate of 69.2%. Of the 601 potential
participants, 307 responded to the survey for a
response rate of 51.1%. Table 1 represents the demo-
graphic information of the respondents. The average
age of respondents was 46.6 years (standard devia-
tion, 13.1), 54.9% were male, 76.4% were practicing
physicians, and 46.5% practiced primarily in
Sedgwick County; all others practiced in a total of 51
counties in Kansas. Slightly over 11% reported that
they had either received a positive COVID-19 test or
were diagnosed with COVID-19. Just over 90% of
the respondents expressed their intentions to be vac-
cinated for COVID-19. There was a = 4.69% mar-
gin of error ata 95% confidence level between the
study sample and the population of all family
physicians in Kansas, demonstrating that our sam-
ple generally represented the population of family
physicians in Kansas.”®

Table 1. Respondent Characteristics (N = 307)

All
Characteristics Respondents
Biological sex at birth, n (%) (n =286)
Male 157 (54.9)
Female 129 45.1)
Age (n = 280)
Mean *+ SD, y 46.6 + 13.1
Median 44
Minimum 26
Maximum 85
Career status, n (%) (n=292)
Practicing family physician 223 (76.4)
Full-time faculty 31 (10.6)
Resident-physicians 38 (13.0)
Practicing physician/full-time faculty years in clinical (n=252)
practice
Mean = SD, y 17.0 = 12.1
Median 15
Minimum <1
Maximum 57
Medical trainees, n (%) (n=37)
First-year residents 14 (37.8)
Second-year residents 10 (27.0)
Third-year residents 13 (35.1)
Kansas county where the physicians primarily practiced, (n=284)
n (%)
Butler 14 (4.9)
Douglas 6(2.1)
Ford 5(1.8)
Harvey 10 (3.5)
McPherson 11(3.9)
Riley 6(2.1)
Saline 14 (4.9)
Sedgwick 132 (46.5)
Other 86 (30.3)
Received a positive COVID-19 test or diagnosed with ~ (n = 306)
COVID-19, n (%)
Yes 35(11.4)
No 270 (88.2)
I don’t know 1(0.4)
Intend to be vaccinated with an approved mRNA
COVID-19 vaccine, n (%)
Yes 278 (90.6)
No 5(1.6)
Maybe 24(7.8)
Recommend an approved mRNA COVID-19 vaccine  (n = 296)
to family, no (%)
Yes 268 (90.5)
No 6(2.0)
Maybe 22(7.4)
Recommend an approved mRNA COVID-19 vaccine  (n =293)
to patients, no (%)
Yes 278 (94.9)
No 0(0)
Maybe 15(5.1)

SD, standard deviation.
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Table 2. Respondents’ Concerns About the COVID-19
Infection (N = 307)

All
Level of Concern Respondents
Physicians’ concern about personally becoming
infected with COVID-19, n (%)
Extremely concerned 77 (25.1)
Moderately concerned 147 (47.9)
Somewhat concerned 0 (0)
Slightly concerned 59 (19.2)
Not at all concerned 24 (7.8)
Physicians’ concern about family becoming (n=296)
infected with COVID-19, n (%)
Extremely concerned 98 (33.1)
Moderately concerned 118 (39.9)
Somewhat concerned 40 (13.5)
Slightly concerned 30 (10.1)
Not at all concerned 10 3.4)
Physicians’ concern about patients becoming (n=293)
infected with COVID-19, n (%)
Extremely concerned 151 (51.5)
Moderately concerned 116 (39.6)
Somewhat concerned 20 (6.8)
Slightly concerned 5(L.7)
Not at all concerned 1(0.3)

Quantitative Results

The proportion of family physicians who reported
their intentions to be vaccinated for COVID-19
was significantly higher than those who were hesi-
tant to receive the mRNA vaccines (90.6% vs 9.4%;
x* [1, n = 307]=201.9.1; P<.0001). Respondents
listed several reasons for their decisions. In addi-
tion, the proportion of family physicians who would
recommend an approved COVID-19 vaccine to
patients was significantly higher than those who
were hesitant to recommend the vaccine (94.9% vs
5.1%; x* [1,n=293]=237.1; P<.0001).

As Table 2 shows, 73% of the respondents
reported extreme/moderate concern that they
would personally become infected with COVID-
19. Fisher exact test showed a significant association
between respondents’ perceived concerns about
personally becoming infected with COVID-19 and
their decision to be vaccinated with an approved
mRNA COVID-19 vaccine (y* [2, n = 307]=13.35;
P < .01; Cramer’s I7=0.21; Table 3a). As shown in
Table 3b, follow-up pairwise comparisons showed
significant pairwise differences between the clus-
tered extreme concern group and the slight concern
group and between the moderate concern group
and the slight concern group. The greater the level
of concern about personal exposure to COVID-19,

the more likely a family physician’s intention to be
vaccinated for COVID-19.

Qualitative Results

Family Physicians Who Intend to Be Vaccinated
with an Approved COVID-19 Vaccine

Nearly 91% of 307 respondents reported their
intention to be vaccinated with an approved
mRNA COVID-19 vaccine. Seven themes about
support for the COVID-19 vaccination emerged
from the qualitative analyses: prevent COVID-19
infection; protect self, family, community; con-
tribute to herd immunity; inspire confidence that
the vaccines are safe; end the pandemic and bring
life to normal; belief in science and vaccine safety;
and the vaccine is less risky than contracting
COVID (Table 4a).

Family Physicians Who Were Resistant to Be
Vaccinated with an Approved mRNA COVID-
19 Vaccine

Nearly 8% of 307 respondents indicated their hesi-
tancy to receive the approved mRNA COVID-19

Table 3a. Relationship Between Respondents’ Perceived Concerns About Becoming Infected with COVID-19 and
Decision To Be Vaccinated with an Approved mRNA COVID-19 Vaccine

Intention To Be Vaccinated with an
Approved mRNA COVID-19

Measures Yes No Total Pearson z° P value Cramer’s
Level of concern, n (%) 13.35 <0.001 0.21
Extreme concern 74 (96.1) 3.9 77 (100)
Moderate concern 137 (93.2) 10 (6.8) 147 (100)
Slight concern 67 (80.7) 16 (19.3) 83 (100)
Total 278 (90.6) 29 (9.4) 307 (100)
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Table 3b. Results for Pairwise Comparison Using the Holm Sequential Bonferroni Method

Comparisons Pearson z° P value («) Cramer’s
Moderate concern vs slight concern 8.23* .004 (0.017) 0.189
Extreme concern vs slight concern 9.03* .031 (0.025) 0.238
Extreme concern vs moderate concern 0.78 .55(0.050) 0.059

*Pvalue < a.

Table 4a. Open-Ended Comments on Reasons Family Physicians’ Intend to Receive an Approved mRNA COVID-19

Vaccine

Themes

Quotes from Participants

Prevent COVID-19 infection

“Vaccination is our best defense against the pandemic.”

“I have seen the horrors of COVID-19 firsthand and believe it is critically important to do all we
can as a community to focus on prevention.”

Protect self, family, community

“Because it is an important part of protecting those around me.”

“I want to protect myself, my family, and my patients.”

Contribute to herd immunity

“I think the vaccination is the socially responsible thing to work towards herd immunity.”

“Herd immunity is important for public health and is our way to loosened restrictions but
cannot be accomplished without vaccinations.”

Inspire confidence that the
vaccines are safe

“To set a good example for family, friends, patients, and coworkers that the vaccine is safe.”

“It is safe and the right thing to do to end the pandemic. Medical personnel need to set the

example.”

End the pandemic and bring life
to normal

“Widespread vaccination is the only way we end the pandemic.”

“I'm excited that my action may help us return to something that looks more normal in the

world.”

Belief in science and vaccine

safety

[I] “feel appropriate research as even one at this point to prove the vaccine’s safety.”

“I'm going to look into the science of the vaccine. But the high efficacy reported makes it

enticing.”

Vaccine is less risky than
contracting COVID

“Risk of vaccine side effects lower than potential complications of COVID.”
“I feel the risk of the vaccine is less than the risk of getting COVID.”

vaccines. Four themes emerged from the qualitative
analyses: concerns about safety and adverse side
effects, previous COVID-19 infection, low risk,
and other reasons (Table 4b).

Only 5 of 307 (1.6%) respondents indicated their
outright refusal of the approved mRINA COVID-

19 vaccines because they just “do not want it.”

Discussion

Our study has demonstrated that family physicians
in Kansas have a positive perception of the approved
mRNA COVID-19 vaccines as safe and efficacious
against COVID-19 infections. A significantly high
proportion (90.6%) of the physicians expressed their
intention to receive an approved mRNA COVID-
19 vaccination. Among those who were willing to be
vaccinated with an approved mRNA COVID-19
vaccine, the main reasons were to prevent spread of

the infection; protect self, family, and others against
COVID-19; contribute to herd immunity; and end
the pandemic. Interestingly, several physicians indi-
cated that they intended to be vaccinated with the
mRNA COVID-19 vaccine to inspire confidence
that the vaccine is safe, a reason consistent with rec-
ommended strategies to drive vaccine acceptance.'?
Only 1.6% of physicians expressed their outright
rejection of the vaccines because they simply did not
want the vaccination. The reasons for objection to
COVID-19 vaccination by family physicians were
consistent with prior studies documenting vaccina-
tion hesitancy among different populations.'?7-2
Nearly 8% of physicians indicated their hesitancy
to receive the vaccine for various reasons, including
concerns about safety and adverse side effects, existing
immunity due to prior COVID-19 infections, preg-
nancy, and breastfeeding. While concerns are
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Table 4b. Open-Ended Comments on Reasons Family Physicians Are Resistant to Receiving an Approved mRNA

COVID-19 Vaccine

Themes

Quotes from Participants

Concerns about safety and adverse side effects

Previous COVID-19 infection

Low-risk group

Other reasons

“Concerns for detrimental long-term side effects.”

“Don’t have enough information about the adverse effects of the
vaccination.”

“Just had COVID. I most likely immune. May consider in the
fall.”

“I must getting over COVID myself. I would wait at least 90 days
to consider getting it for myself.”

“I feel that ’'m still young and healthy and statistically have a good
chance of not having significant disease.”

“Low risk of getting infected with COVID, waiting to see
firsthand how people do with the vaccination.”

“Hesitation due to breastfeeding.”
“Pregnancy.”
“Previous significant reaction to MMR vaccine.”

understandable, the FDA, the Centers for Disease
Control and Prevention (CDC), and the Advisory
Committee on Immunization Practices have reviewed
data on the two mRNA COVID-19 vaccines and
determined them to be safe and effective in reducing
potential infection with COVID-19 among individu-
als 16 years of age and older.””~** Subsequent studies
have shown that the approved mRNA COVID-19
vaccines are safe and effective in preventing severe
COVID-19 illness among individuals 16 years and
older.**7¢

Regarding hesitancy due to pregnancy and breast-
feeding, the CDC, the American College of Obstetrics
and Gynecology, and the Society for Maternal-Fetal
Medicine recommend that the approved mRNA
COVID-19 vaccines should be offered to pregnant
and breastfeeding individuals, even though there are
limited data about the safety of the vaccines for this
population subset.?”?’*? Some physicians who were
hesitant to receive the approved mRNA COVID-19
vaccines assumed they have natural immunity to the
infection due to a prior COVID-19 infection. There is
a lack of complete data on the duration of immunity
provided by natural infection or vaccination.’®!
While more data are being collected; the CDC advises
that both natural and vaccine-induced immunity are
important to control the spread of COVID-19 infec-
tion.”® More efforts to overcome perceived barriers to
the approved mRINA COVID-19 vaccines are needed.

Physician perception of the positive benefits and
safety of the approved mRNA COVID-19 vaccines
may improve the general public’s confidence in the
vaccine, especially for those who are unsure about

safety and effectiveness and may encourage the public
to be vaccinated against COVID-19.27*® This is
especially relevant given that physicians are regarded
as a trusted source of vaccination information.'*~!>#

We hypothesized that the family physicians’ con-
cerns about their personal risk of exposure to COVID-
19 infections would encourage compliance with per-
sonally receiving the approved mRINA COVID-19 vac-
cines. Our findings showed that a high proportion of
the physicians were extremely/moderately concerned
about becoming infected and subsequently infecting
patients and family members. These concerns have
been expressed by other frontline health care providers
battling the pandemic.”**~* Our findings suggest a
significantly positive association between a physician’s
concerns and their willingness to be vaccinated with an
approved COVID-19 vaccine. This finding makes
sense given that family physicians are working on the
frontline of the pandemic, have a high risk of contract-
ing COVID-19, and witness the devastating conse-
quences of COVID-19.3*7*# Vaccinations prevent
both viral infections and illnesses.**** One way to slow
down the spread of COVID-19 infections and return to
some sense of normalcy is through the COVID-19 vac-
cinations. Family physicians’ positive perception of the
mRNA COVID-19 vaccines, their intention to receive,
and their advocacy for the vaccines should be reassuring
to the public.

Study Limitations

Our study has limitations. The survey presents a
snapshot of the physicians’ subjective responses. The
survey instrument was not previously validated, but
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measures were taken to ensure that it has face valid-
ity. In addition, the study relied on self-reported data
collected in the form of an online survey and may
have been influenced by recall and selection biases.
As this is a cross-sectional study, we could not estab-
lish a causal relationship between concerns about
personally contracting COVID-19 and respondent
intention for COVID-19 vaccination; nor can we
know whether one preceded the other. Additional
research is warranted. Finally, the study population
was limited to a specific geographic area, though, for
the purposes of this study, family physicians in
Kansas were the target population.

As the world continues to grapple with the pan-
demic, COVID-19 vaccination is the next and nec-
essary step to protect Americans, reduce the impact
of the pandemic, and return life to normal. The
high proportion of surveyed physicians willing to
be vaccinated against COVID-19 is encouraging
and should be reassuring to the public regarding
the safety and efficacy of the vaccines. Public health
efforts to encourage COVID-19 vaccination could
use this information to encourage vaccination and
overcome vaccine hesitancy. With the authoriza-
tion of 2 new mRNA COVID-19 vaccines, future
studies should investigate the number of physicians
in our study who went on to receive the vaccine.

To see this article online, please go to: bttp://jabfm.org/content/
34/5/898.full.
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Appendix. Survey of Family Physicians and mRNA COVID-19 Vaccines

Have you ever had a positive COVID-19 test or had a physician diagnose you with COVID-19?
a. Yes
b. No
c. Idon’t know
How concerned are you about becoming infected with COVID-19?
Extremely concerned
Moderately concerned
Somewhat concerned
Slightly concerned
e. Not at all concerned
Do you intend to be vaccinated with a United States Food and Drug Administration (FDA)
approved COVID-19 vaccine?
i. Yes
ii. Maybe
iii. No
a. Please explain why you intend to be vaccinated with the FDA approved COVID-19
vaccine

a0 o

b. Please explain why you may not receive the FDA approved COVID-19 vaccine

c. Please explain why you will not receive the FDA approved COVID-19 vaccine
How concerned are you about your family becoming infected with COVID-19?

a. Extremely concerned

b. Moderately concerned

c. Somewhat concerned

d. Slightly concerned

e. Not at all concerned
Will you recommend an FDA approved vaccine to your family?

i. Yes
ii. Maybe
iii. No

a. Please explain why you may not recommend the FDA approved COVID-19 vaccine to
your family
b. Please explain why you will not recommend the FDA approved COVID-19 vaccine to
your family
How concerned are you about your patients becoming infected with COVID-19?
a. Extremely concerned
moderately concerned
Somewhat concerned
Slightly concerned
Not at all concerned
Will you recommend an FDA approved COVID-19 vaccine to your patients?
i. Yes
ii. Maybe
iii. No
a. Please explain why you may not recommend the FDA approved COVID-19 vaccine to
your patients

b
c.
d
e

b. Please explain why you will not recommend the FDA approved COVID-19 vaccine to
your patients
I'ma...
i. faculty physician
ii. practicing physician
iii. resident physician
a. I'ma...
i.  PGY 1 resident
ii.  PGY 1 resident
iii.  PGY 1 resident
b. How many years have you been in practice since residency?

9. What year were you born?
10. What is your biological sex at birth?
a. Male
b. Female
11. In which Kansas county do you primarily practice?
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