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I EDITORIAL

Make the Most of Your State Public Health Journal
Sheryl L. Chatfield

Kent State University, College of Public Health, Kent, OH
Published July 31, 2023 https://doi.org/10.18061/0jph.v5i2.9569

Back in 2016, the journal Nature published an article entitled “Scientific Literature: Information Overload.”!
In this article, the author described the increasing challenge for researchers who aim to stay current with regard
to trends and findings in their areas of specialization, as a result of the continual growth in the number of
potential resources. One example provided in this article is that PubMed indexes more than 1 million new papers
per year.

Recommended strategies which scholars might use to stay current in their knowledge include development of
team and self-curation processes, reliance on high quality blogs, or use of researcher-developed aggregators that
identify and sort new publications. The creator of one such aggregation system noted it required daily
commitment of 2 to 3 hours of review time to scan newly published papers of interest.! In the years since the
Nature article was published, the number of scienti”ic publications has continued to increase on an annual basis,? so
it might reasonably be assumed that staying current with published research in a given field has become
progressively more time-consuming. More recently, scholars have explored use of machine learning3 to identify
and organize newly published research. Undoubtedly, many scholars are also exploring use of generative
artificial intelligence models to help them rapidly gain, identify, and learn from new publications in their
respective areas of interest.

My aim with this editorial is not to dissuade publications or discourage scholars but rather to encourage
all of Ohio Journal of Public Health’s (OJPH) public health-engaged readers to consider developing and submitting
publishable papers to OJPH. Because many things that impact the range of Ohioan’s health opportunities and
outcomes are influenced by local and regional contexts, OJPH presents a unique opportunity for the community
of Ohio-based public health scholars and practitioners to develop our own state-specific curated research
resource. At present, OJPH is a reliable, current, open access source for information about programs, trends, and
other information related to a variety of interests related to public health research, practice, and education in
Ohio. With increasing author support, the range of information available in OJPH can continue to expand.

As described in the Op-Ed contributed by editorial assistant Michael Anguilano, which is also the final paper
included in Volume 5, Issue 2 of OJPH, local health departments in Ohio have a mandate to earn accreditation,
and accreditation standards include the requirement to “use and contribute to developing research.”4(r238)
Clearly, some local health departments in Ohio have a history of participating in and publishing research;
examples are readily available for readers who search the archives of this journal. However, an increase in
submissions from local health departments, and other nonacademic organizations, would be a welcome trend for
OJPH.

In closing, I challenge you all to make the most of the potential of your state public health journal to improve
public health in this state, by sharing the benefits of your knowledge, successes, and lessons learned with the
community of public health professionals in Ohio.

© 2023 Sheryl L. Chatfield. Originally published in the Ohio Journal of Public Health (http://ojph.org). This article is published under a Creative Commons Attribution 4.0 International
BY License (http://creativecommons.org/licenses/by/4.0/).
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In 2013, the 130th Ohio General Assembly codified the require-
ment for all local health departments (LHDs) in the state to apply
for and become accredited by the Public Health Accreditation
Board (PHAB).! This standardization is meant to improve quality
and efficiency of all LHDs in the state of Ohio, which ranks 47th in
the United States in health value according to the Health Policy
Institute of Ohio.2 While Ohio is the only state to have such a
mandate, hundreds of health departments across the country are
striving toward or have been accredited. One factor to achieving
accreditation is the use of public health research, which is often
overlooked by health agencies as a component of program imple-
mentation or policy advocacy. Despite PHAB pushing health
departments to use and participate in public health research,3
there continues to be reluctance at the state and local level.

Evidence-based public health backed by research has the potential
to have numerous direct and indirect benefits, such as higher qual-
ity information on best practices, a higher likelihood of successful
programming and policy implementation, greater workforce
productivity, and better allocated resources.* Health departments
pursuing either initial or reaccreditation through PHAB are
required to demonstrate the use of public health research in the
development of policies or programs.3 The purpose of this is to
ensure that LHDs are aware of practices that have been found to
be effective and incorporate them in their jurisdictions.

The reality is, unfortunately, that LHDs still have a way to go in
utilizing public health research on a more consistent basis. Accord-
ing to a survey conducted by the National Association of County
and City Health Officials (NAACHO), only 8% of all LHDs in the
country have agreements with academic institutions to provide
them with scientific and professional journals, down from 11% as
recorded in 2016, and 62% did not participate in any research
activities at all in the last year. The prospect of conducting re-
search is low as well, with only 9% of all LHDs saying that they
are establishing or revising policies or procedures to embark on

research activities.> Only 54% of Ohio LHDs responded to the
2019 NAACHO survey, down from 74% in the 2016 survey, so data
are disappointingly limited.

State health agencies, which are supposed to be drivers for the
LHDs, are only marginally better at conducting and using public
health research than the local agencies they oversee. According to
the 2016 Association of State and Territorial Health Officials
(ASTHO) profile of activities, state health agencies reported using
public research 52 times in a 2-year span, up from 42 recorded in
2012.6 That is modest growth, although it is not translating down
to the LHDs that are served by the state agency.

There are steps that can be taken at all levels of public health to
help increase the utilization and creation of public health research.
Creating partnerships with universities, neighboring health de-
partments, or state, regional, or national public health journals and
conference organizers to ensure consistent 2-way communication
would be an excellent first step. Local health departments should
also prioritize training or hiring of staff with a background in
research and formalize procedures pertaining to the utilization or
creation of research. Academic health departments (AHDs) should
also be explored, as they can enhance public health education,
training, research, and services. State health agencies must also
encourage greater use of public health research at the local level.
This can come through incorporating the use of research in grants
and other funding opportunities, partnering with public health
journals to create a listserv of LHDs, or holding training opportuni-
ties for LHD directors and commissioners on how to use public
health research effectively.

Despite public health accreditation mandating the use of research,
data demonstrate that there is still work to do in establishing a
culture of evidence-based practices and using public health re-
search in LHDs. Ohio, as the only state mandating public health

accreditation, is no exception.

© 2023 Michael Anguilano. Originally published in the Ohio Journal of Public Health (http://ojph.org). This article is published under a Creative Commons Attribution 4.0 International
BY License (http://creativecommons.org/licenses/by/4.0/).
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ABSTRACT

Background: Suicide is the second leading cause of death among youth aged 10 to 14 years and third for those
aged 15 to 24 years in the United States and in Ohio. Suicidal thoughts and behaviors disparately affect youth with
oppressed identities, including those with oppressed racial, ethnic, gender, and sexual minority identities. The purpose
of this study was to examine the relationship between self-reports of suicidal thoughts and behaviors among Ohio youth
with oppressed identities. This research also contextualizes relationships between these indicators through the context of

intersectionality.

Methods: This cross-sectional descriptive study used responses from the 2019 Ohio Youth Risk Behavior Survey (YRBS;
n = 1263) to examine the relationships between identity variables and suicidal thoughts and behaviors through a series of

logistic regression models.

Results: Female youth have higher odds of reporting persistent feelings of sadness and hopelessness and seriously
considering suicide than male youth. Lesbian, gay, or bisexual (LGB) youth have higher odds of reporting all outcome
measures of suicidal thoughts and behaviors (STBs), and youth with oppressed racial and ethnic identities were in general
more likely to report higher odds of STBs when compared to White youth.

Conclusion: Suicidal thoughts and behaviors disparately affect youth with these oppressed identities. Our findings
suggest further examination of these youth nationally may influence public health suicide prevention strategies. Implica-
tions also suggest that researchers, practitioners, and organizations across the spectrum of youth suicide prevention in
Ohio should understand the increased risk that youth with multiple, intersectional oppressed identities face for suicide.

Keywords: Suicide; Youth Risk Behavior Survey; YRBS; Intersectionality; Ohio youth; Oppressed identities

INTRODUCTION

In 2020, over 45000 people died by suicide in the United States.!
Suicide is largely considered to be a public health crisis,
especially among those with oppressed gender, sexual, or racial
identities2-5>—identities that have been minoritized and historical-
ly excluded.6 Suicide has emerged as the second leading cause of
death for those aged 10 to 14 years and the third leading cause of
death for those aged 15 to 24 years; between 2011 and 2020, the
number and rate of suicide deaths among youth increased overall.”?
Researchers and practitioners in the field of suicidology have

acknowledged that, despite strides in identifying risk and predic-
tive factors related to suicide, the increase in these deaths is cause
for alarm: suicide research receives far less funding than other
leading preventable causes of death.1? Less attention has been paid
to the social and cultural contexts that may influence suicide risk
at the population level, as well as the influence of the confluence of
these factors for communities holding oppressed gender, sexual,
and racial identities.10-15 The historical emphasis on identifying
individuals at risk of suicide through assessment and screening
leads to a shift toward investigation opportunities into public
health and population-based approaches to understanding suicide

© 2023 C. Rosie Bauder; Austin G. Starkey. Originally published in the Ohio Journal of Public Health (http://ojph.org). This article is published under a Creative Commons Attribution 4.0
BY

International License (http://creativecommons.org/licenses/by/4.0/).
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risk and protective factors.12 Additionally, suicide presents as an
increasingly more prevalent phenomenon among those with
oppressed gender, sexual, and racial identities, and, as such,
unique consideration and continued research are needed to exam-
ine the intersection of these identities as it pertains to suicide risk,
particularly from a social justice, intersectional, or critical lens.11.14-17

Ohio’s suicide rate among youth and adults is commensurate with
the national average.”.18 It is important to note that among both
youth and adults, suicidal thoughts, attempts, and deaths are rare-
ly caused by any single factor, yet the confluence of environmental,
systemic, and contextual factors that elevate one’s risk of suicide
disparately impact those with oppressed racial, ethnic, gender, and
sexual identities.1519-23 There are unique differences in the
prevalence of suicidal thoughts and behaviors (STBs) between
youth and adults; suicidal behaviors, such as a suicide attempt,
commonly develop over time, whereas the prevalence of thoughts
of suicide are more common at the beginning of adolescence, with
researchers identifying the ages of 12 to 17 years as critical
periods.2426 In the United States, youth with oppressed identities,
including those who identify as lesbian, gay, or bisexual
(LGB),152327 youth with oppressed racial and ethnic identities,19.28
and girls,227are found to be at an increased risk for suicidal
thoughts and behaviors (STBs).

Adolescence is a stage of life marked by a combination of psycho-
logical development and, at times, increased impulsivity and risk-
taking behaviors.2529 As such, adolescence is associated with
higher age-adjusted rates of mental health concerns and suicide,
especially for youth who are predisposed to multiple risk fac-
tors.3031 Engaging in risky health behaviors ultimately shapes the
morbidity and mortality of the country’s youth across racial, eth-
nic, and other oppressed identity groups.3233 Yet, these risk behav-
iors and potential protective factors do not affect all cultural and
identity groups in the same manner. Oppressed identity groups,
including those with shared racial, ethnic, gender, or sexual identi-
ties, are disparately affected by poorer health outcomes.34

Significant gender differences in both suicidal thoughts and
suicidal behaviors have been noted between male and female-
identifying youth, as well as gender nonbinary and gender noncon-
forming youth; these variations also exist around diagnosis of
psychiatric disorders.1335 Girls are more likely than boys to have
developed plans for suicide (18.1% and 15%, respectively) and
tend to develop suicidal ideation earlier than their male peers.36
Researchers have posited that the disparity in deaths may be
attributed to the lethality of means used in suicide attempts, such
as firearms or intentional overdose for male and female youth,

respectively.25

Much of the research that does exist on youth suicide has predomi-
nantly involved White youth with sparse examination among other
cultural groups.!> Nearly 3000 Black Americans die by suicide
each year, and suicide is the third leading cause of death for Black
adolescents and young adults aged 15 to 24 years.” Black and Afri-
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can American youth are more likely to face racial discrimination,
especially multigenerational discrimination which has been found
to play a factor in the development of STBs.37.38 Among Hispanic
youth, attempts and behaviors are more common among females;
responses from the 2013 national YRBS indicated that Hispanic
female youth, as well as Black and White female youth, were more
likely to consider suicide than their male counterparts, respective-
ly. Of Hispanic female youth who responded, 26% had seriously
considered attempting suicide in the last 12 months. Hispanic fe-
male youth were also more likely to make a suicide plan and at-
tempt suicide than Black and White female youth, and all male
youth who responded.2”

Mueller and colleagues!> found that sexual minority youth were
much more likely to report suicidal ideation regardless of their
race, ethnicity, gender, or whether or not they had been bullied.
Moreover, the prevalence of endorsed suicidal ideation varied
among heterosexual and LGB youth at the intersection of race and
ethnicity; they found that White and Hispanic gay and bisexual
male youth among others were more likely to be bullied than
White heterosexual adolescents.15 Despite these alarming findings,
our understanding of suicidal thoughts and behaviors in LGB
youth is limited.39

The purpose of this study was to examine race, sexual orientation,
and sex as predictors of STBs among Ohio youth using responses
to the 2019 Ohio YRBS. We discuss our findings through an inter-
sectional lens to contextualize the implications for public health
practice and to inform subsequent research. It is less common to
contextualize epidemiological research, including STBs among
youth with oppressed racial, gender, and sexual identities, through
a critical or intersectional lens. Given the consistent loss of lives to
suicide in the United States, it is essential to understand the
nuances of suicide risk and related mental health concerns and the
impact of living within intersecting structures of oppression and
discrimination.

Intersectionality Theory

Intersectionality theory is the deliberate focus on multiple identi-
ties of privilege and oppression a person may experience through-
out their lifetime.#04! Intersectionality theory appreciates that
unique historical, social, cultural, and political factors inform the
intersections of gender, race, sexual identity, as well as other iden-
tities, and therefore differentially influence life experiences, in-
cluding health.42 Each identity jointly contributes to consequences
of systemic and social oppression that place those with intersec-
tional oppressed identities at a greater risk of negative health out-
comes, including death by suicide.131643 Intersectionality can be
used to contextualize methodology in health behavior and social
science research as well as the interpretation of quantitative anal-
yses, especially in supporting that the integration of 2 or more
unique, often oppressed, identities is not generalizable; there may
be the common association of increased discrimination and nega-

tive health outcomes, but beliefs, values, and behaviors vary as
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widely within identity groups as between identity groups.*4 Inter-
sectionality theory provides promising opportunities for those
involved in population health research, particularly with a quanti-
tative focus, to challenge notions of additive effects when examin-
ing race, ethnicity, sex, gender identity, sexual orientation, and
disability.44-47 [t is with tenets of intersectional theory that popula-
tion health and similar researchers may communicate the vitality
and nuance of the contexts in which these people live.*s

METHODS

Participants and Procedures

The current study employed responses to the 2019 Ohio Youth
Risk Behavior Survey (YRBS). The YRBS monitors health-risk be-
haviors and environmental factors that impact youth health and
safety in the United States.® The YRBS employs a 2-stage, cluster
sample design to reflect a representative sample of students in the
9th through 12th grades.*® The first sampling stage identifies
schools in the state of Ohio with probability proportional to school
enrollment size, and the second sampling stage selects required
classes at random. Surveys with response rates over 70% are
weighted based on characteristics of other students in the juris-
diction, such as grade, race, and gender identity. These data were
provided by the Ohio Department of Health. The Ohio Department
of Health specifically disclaims responsibility for any analyses,
interpretations, or conclusions. This secondary data analysis was
exempt from institutional review board approval due to the use of
publicly available, deidentified data.

Measures

Students responded to 4 demographic questions relating to sex,
sexual orientation, race, and ethnicity which were used as predic-
tors in examining the 4 STB outcome items. The sample was
50.6% (n=635) male and 49.4% (n =620) female. Most partici-
pants were between 14 and 18 years of age (86.9%). Most partici-

Ohio Journal of Public Health, Vol. 5, Issue 2 ISSN: 2578-6180 U

pants identified as heterosexual or straight (n=1017; 86%) with
approximately 8% identifying as bisexual (n = 94). Approximately
3% of students identified as either gay or lesbian (2.7%; n = 32),
or not sure (3.3%, n = 39). Most participants identified as White,
non-Hispanic (56%; n = 690) with nearly a quarter of youth iden-
tifying as Black or African American, non-Hispanic (24%; n = 291)
and 10% (n = 124) identifying as Hispanic. Descriptive statistics of
the sample can be found in Table 1.

Suicidal Thoughts and Behaviors.

Three items directly address STBs within the past 12 months in-
cluding “Did you ever seriously consider attempting suicide?,”
“Did you make a suicide plan?,” and “How many times did you
actually attempt suicide?” Additionally, participants were asked if,
during the last 12 months, “did you ever feel so sad or hopeless
almost every day for two weeks or more in a row that you stopped
doing some usual activities?” Participants were asked to indicate
either “yes” or “no” for each question or to indicate the number of
times they attempted suicide from 5 potential options. For this
study, and as consistent with previous research on STBs items
from the YRBS,2! youth who reported at least 1 suicide attempt
were coded as “yes” and those without a history of suicide at-
tempts were coded as “no.”

Statistical Analysis

Our statistical analyses accounted for both the sample and survey
design, including the parameters used for weighted sampling tech-
niques by the Centers for Disease Control and Prevention (CDC)
and the Ohio Department of Health. All analyses were conducted
using Stata IC 16.0.5° Data edits to responses that were logically
inconsistent with other items were conducted with such conflict-
ing responses set to blank. We first examined our predictor and
outcome variables using descriptive statistics, including frequen-
cies and proportions. Next, we used bivariate logistic regression
analyses to examine odds ratios for youth with oppressed racial

- 1. Unweighted Frequencies and Weighted Proportions of Participant Demographics

N =1263

Sexual orientation
Heterosexual/straight
Lesbian, gay, or bisexual (LGB)
Not sure

Sex
Male
Female

Race/Ethnicity
White, non-Hispanic
Black, non-Hispanic
Hispanic
Other

Felt sad or hopeless

Suicidal thoughts and behaviors (STBs)
Considered suicide
Made a suicide plan
Attempted suicide

Frequency (n)® Proportion
1017 0.88
165 0.12
635 0.51
620 0.49
690 0.73
291 0.15
124 0.05
122 0.07
430 0.33
216 0.16
150 0.11
86 0.07

“Frequencies will not total to the entire sample size due to missing item responses.

ojph.org
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and sexual identities in reporting STBs. Lastly, we ran several step-
wise multivariate logistic regression analyses to examine potential
moderating characteristics for STBs, however, these were not in-
cluded. Goodness of fit of the final bivariate models was assessed
using the Archer-Lemeshow statistic, which is used to estimate the
F-adjusted mean residual test to ensure the fit of logistic regres-
sion models using survey data.5! Logistic regression analyses yield
odds ratios, with which we used 95% confidence intervals, which
demonstrate the odds of youth experiencing the outcome variable
of interest while controlling for predictor variables.52

RESULTS

Each model was examined using the Archer-Lemeshow (2006)
goodness of fit test statistic to assess for model fit, which yielded
an F-adjusted test statistic, all of which yielded P values greater
than our critical alpha of .05. Our results indicate that each model
met our assumptions of logistic regression models using survey
data. Goodness of fit statistics are available upon request from the
corresponding author.

Felt Sad or Hopeless

Results for each of our regression analyses examining STBs as an
outcome are reported in Table 2. There were differences between
male and female youth, with female youth twice as likely to report
feeling so sad or hopeless almost every day for 2 weeks or more in
a row that they stopped doing some usual activities as compared
to male youth (OR =2.70; 95% CI, 1.99-2.66). The results of our
bivariate logistic regression revealed that LGB youth, as compared
to their heterosexual/straight counterparts, had more than 7 times
the odds of feeling sad or hopeless (OR =7.33; 95% CI, 4.47- 12.1),
and youth who reported “not sure” had about 2.5 higher odds of

Ohio Journal of Public Health, Vol. 5, Issue 2 ISSN: 2578-6180 U

reporting feeling sad or hopeless (OR =2.47; 95% CI, 0.99- 6.13).
Hispanic youth had twice the odds of reporting feeling sad or
hopeless (OR =2.07; 95% CI, 1.33-3.22) and those who were con-
sidered “other,” all of whom reported an oppressed racial identity,
had 1.6 higher odds of feeling sad or hopeless when compared to
White youth (OR = 1.60; 95% CI, 1.12-2.28). In our bivariate model
examining sadness/hopelessness as an outcome variable, we did
not find a statistically significant difference among Black youth
when compared to White youth (OR = 1.36; 95% CI, 0.82-2.26).

Considering Suicide

The results of our logistic regression analyses for seriously consid-
ering suicide are presented in Table 2. There were differences
between male and female youth in reporting seriously considering
suicide within the past 12 months, with female youth almost twice
as likely to report as compared to male youth (OR = 1.87; 95% CI,
1.36-2.58). The results of our multinomial logistic regression re-
vealed that LGB youth, as compared to their heterosexual/straight
counterparts, had more than 8 times the odds of reporting strong-
ly considering suicide (OR=8.49; 95% CI, 5.18-13.9) and youth
who reported “not sure” regarding their sexual orientation had
about 5.5 times higher odds of reporting seriously considering
suicide (OR = 5.54; 95% CI, 2.88-10.6). Hispanic youth had more
than twice the odds of reporting seriously considering suicide
(OR =2.70; 95% CI, 1.76-4.14) and Black youth had approximately
1.6 higher odds of seriously considering suicide, compared to
White youth, respectively (OR=1.55; 95% CI, 1.04-2.30). In our
bivariate model examining considering suicide as an outcome vari-
able, we did not find a statistically significant difference among
youth categorized as “other” when compared to White youth (OR =
1.12; 95% CI, 0.66-1.90).

ITabIe 2. Bivariate Logistic Regression Analyses of Identity Characteristics Associated with Hopelessness and Suicidal Thoughts and

Behaviors Among Ohio Youth, Weighted

Feeling sad/hopeless

Identity characteristics n, (%) OR n, (%)
[95% Cl]
Sex
Male 154 (36.1)  -- 78 (36.3)
Female 273 (63.9) 2.70 137 (63.7)
[1.99-2.66]***
Race/Ethnicity
White 216 (51.2) -- 101 (47.9)
Black, non-Hispanic 102 (24.2) 1.36 54 (25.6)
[0.82-2.26]
Hispanic 54 (12.8) 2.07 31(14.7)
[1.33-3.22]**
Other 50 (11.9) 1.60 25(11.9)
[1.12-2.28]*
Sexual orientation
Heterosexual/straight 315 (754) -- 127 (62.9)
Lesbian, gay, or bisexual 86 (20.6) 733 61(30.2)
[4.47-12.1]
Not sure 17 (4.1) 2.47 14 (6.9)
[0.99-6.13]*

Considered suicide

Made a suicide plan Attempted suicide

OR n, (%) OR n, (%) OR

[95% Cl] [95% CI] [95% CI]

- 68 (45.6) -- 42 (488) -

1.87 81(544) 1.8 44(512) 083
[1.36-2.58]*** [0.82-1.97] [0.45-1.51]

- 6142.1) -- 26(329) -

1.55 42.(29.0) 1.99 26(32.9) 440
[1.04-2.30]* [1.30-3.05]** [1.5-10.5]**
2.70 23(15.9) 3.09 15(19.0)  5.03
[1.76-4.14]%* [2.18-4.38]*** [2.72-9.33]%+
1.12 19(13.1) 146 12(15.2)  2.09
[0.66-1.90] [0.80-2.65] [0.70-6.24]

-- 94 (63.1) - 57 (68.7)

8.49 49 (32.9) 8.8 23Q7.7) 519
[5.18-13.9]%* [4.50-14.5] % [2.71-9.97]*
5.54 - - - -

[2.88-10.6]***

Notes: Statistically significant associations are notated as * <0.05, ** is <.01, *** is <0.001.

ojph.org

Ry

Ohio Public Health Association




I RESEARCH ARTICLE

Making a Suicide Plan

The logistic regression results for making a suicide plan are pre-
sented in Table 2. There was no statistically significant difference
between male and female youth in making a suicide plan within
the past 12 months (OR = 1.28; 95% CI, 0.82-1.97). The results of
our multinomial logistic regression revealed that LGB youth, as
compared to their heterosexual/straight counterparts, had ap-
proximately 8 times the odds of making a suicide plan (OR =8.08;
95% CI, 4.50-14.5). We did not report our results when including
youth who reported “not sure” to the question asking to report
sexual orientation given the small number of respondents in this
category.

Hispanic youth had more than 3 times the odds of reporting mak-
ing a suicide plan (OR =3.09; 95% CI, 2.18-4.38) and Black youth
had approximately twice the odds of making a suicide plan, com-
pared to White youth, respectively (OR = 1.99; 95% CI, 1.30-3.05).
In this bivariate model examining making a suicide plan as an out-
come variable, we did not find a statistically significant difference
among youth categorized as “other” when compared to White
youth (OR =1.46; 95% CI, 0.80-2.65).

Attempted Suicide

The results of our logistic regression analyses for attempting sui-
cide are presented in Table 2. There was no statistically significant
difference between male and female youth in reporting attempting
suicide within the past 12 months (OR =0.83; 95% CI, 0.45-1.51).
The results of our multinomial logistic regression revealed that
LGB youth, as compared to their heterosexual/straight counter-
parts, had approximately 5 times the odds of reporting a suicide
attempt (OR =5.19; 95% CI, 2.71-9.97). Again, we did not report
our results when including youth who reported “not sure” to the
question asking to report sexual orientation given the small num-
ber of respondents in this category.

Hispanic youth had more than 5 times the odds of reporting a sui-
cide attempt within the past 12 months (OR =5.03; 95% CI, 2.72-
9.33). Black youth had approximately 4.5 times the odds of report-
ing a suicide attempt compared to White youth, respectively (OR =
4.40; 95% CI, 1.50-10.5). In this multinomial model examining
suicide attempts as an outcome variable, we did not find a statisti-
cally significant difference among youth categorized as “other”
when compared to White youth (OR = 2.09; 95% CI, 0.70-6.24).

DISCUSSION

The purpose of this study was to examine race, sexual orientation,
and sex as predictors of STBs among Ohio youth using responses
to the 2019 Ohio YRBS. We discuss our findings through an inter-
sectional lens to contextualize the implications for public health
practice and to inform subsequent research. The results of our
analyses predominantly supported our first hypothesis for this
study; identifying as LGB, holding an oppressed or minoritized
racial or ethnic identity, as compared to White youth, being female,
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would present with increased odds of reporting STBs, specifically,
feeling sad or hopeless, considering suicide, making a suicide plan,
and attempting suicide, with few exceptions.

Many of the findings from both the descriptive and univariate
analyses of the 2019 Ohio YRBS were consistent with national
profiles.1920 First, the odds of reporting persistent feelings of sad-
ness and hopelessness and considering suicide were significantly
higher among female youth as compared to male youth, however,
there was no difference between male and female youth in reports
of making a suicide plan or attempting suicide. Results from the
national YRBS?? also demonstrated a significant difference be-
tween male and female youth for all STBs, including making a sui-
cide plan or attempting suicide. It was not anticipated that suicide
attempts would be similar among female and male youth in Ohio.
Of those youth sampled, the number who attempted suicide at
least once in the past 12 months was nearly identical and propor-
tionate between male (7.8%) and female (8.3%) youth. This con-
trasts with findings from the national 2019 YRBS, where male
youth (6%) were less likely to attempt suicide than their female
counterparts.1?

Second, prevalence rates of persistent feelings of sadness or hope-
lessness were somewhat similar among Ohio LGB youth and youth
nationally; as we examined LGB and youth who reported “not
sure” when reporting sexual orientation, there are differences in
the elevated reported odds among both samples.l® Youth who
indicated “not sure” were significantly more likely to report per-
sistent sadness and hopelessness. As this group is comprised of a
heterogeneous sample of youth, these elevated odds may be ex-
plained similarly to those among LGB youth and gender and sexual
minority youth. The odds of seriously considering suicide for LGB
youth and those who reported “not sure” were both significantly
higher than heterosexual/straight youth. Elevated odds of report-
ing STBs was consistent when examining odds of making a suicide
plan or attempting suicide between LGB youth and heterosexual/
straight youth, which was similar to the national sample.2? Howev-
er, given the exclusion of youth who reported “not sure” in our
reported results leads to limits in the generalizability of our find-
ings in examining this group of youth.

Finally, Black and Hispanic youth and those with other oppressed
racial identities had generally higher odds of persistent feelings of
sadness or hopelessness, considering suicide, making a suicide
plan, and attempting suicide; there were no significant differences
among Black youth and those considered as “other” when com-
pared to White youth reporting persistent feelings of sadness or
hopelessness.

PUBLIC HEALTH IMPLICATIONS

The identification of youth with higher odds of experiencing and
reporting STBs is fundamental in formulating appropriate preven-
tion, assessment, and management of these behaviors. Public
health strategies for robust suicide prevention must acknowledge
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structures that disparately impact youth with oppressed identities
through an intersectional lens, including social determinants of
health, access to health care, and health literacy around help-
seeking for mental health concerns and suicide. Such examples
include empowering schools and administrators to take an active
role in engaging youth on supporting the social and emotional
needs of students, especially among youth with single and multi-
ple oppressed identities.>3

There are significant implications for public health and the evalua-
tion and implementation of effective systemic strategies across
the spectrum of primary, secondary, and tertiary prevention. First,
primary prevention across systems can improve the manifestation
of mental health concerns through education and addressing risk
factors that moderate STBs, including discrimination and other
social determinants of health. Secondary prevention may present
opportunities for improved screening and identification of youth
who are already experiencing mental health concerns and other
risk factors. Tertiary prevention may serve to identify crucial
strategies in preventing both suicide attempts and deaths, such as
those through crisis support services and through lethal means
counseling.

Limitations

There are several limitations to the YRBS and this study. Notably,
the first is the absence of youth with transgender and gender-
expansive identities within the sample. The Ohio YRBS offers lim-
ited items related to gender and sexual orientation, and as such
those with minority gender and sexual identities may not be accu-
rately captured in this dataset. This reduces generalizability to an
otherwise at-risk population. However, given our findings, it may
be that STBs among Ohio youth with minority gender identities
share similar prevalence rates as youth nationally.

Second, the YRBS is administered once every 2 years and cannot
lend information as to causal factors related to suicidal thoughts
and behaviors. However, the YRBS and cross-sectional data, when
examined carefully, can provide crucial information around health
behaviors such as suicidal thoughts and behaviors. Third, the
YRBS relies upon students to self-report the health behaviors of
interest. Responses may be impacted by recall bias or response
fatigue, as the YRBS in Ohio has historically been administered by
“pen and paper.” The 2021 Ohio YRBS will be distributed electron-
ically. The YRBS requests responses regarding sensitive behaviors,
including substance use, suicide, and sexual health practices.
There is the risk that students’ responses may be impacted by
social desirability, which may cause students to under- or over-
report behaviors. Given this limitation, however, the survey ques-
tions have demonstrated good test-retest reliability. Lastly, it
should be noted that limitations in specificity and generalizability
do not sacrifice the significance of findings based on population-
based survey data. As the CDC and the Ohio Department of Health
both employ stratified sampling methods to increase the meaning-
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fulness of findings, we can more confidently report that these re-
sults are intended to be from a representative sample.

Conclusion

Suicide, especially youth suicide, is a devastating loss for families,
friends, and communities. The findings of our research reiterate
the disparate impact of STBs among youth with oppressed sexual,
racial, and ethnic identities. The magnitude of these differences
impacts all Ohioans; it is incumbent upon researchers and practi-
tioners to share such findings to improve outcomes for all Ohio
youth.
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ABSTRACT

Background: In 2017, the Substance Abuse and Mental Health Services Administration awarded State Targeted
Response (STR) grants through the 21st Century Cures Act to help states address the opioid crisis. While there are
publications that discuss how each state allocated their STR grant awards, there is a paucity of evaluations illustrating the
impact of STR grant activities on clients of opioid use disorder (OUD) treatment, family members of persons living with
OUD, community professionals whose work involves addressing OUD, as well as impacts on local communities. This
longitudinal qualitative study assessed the impact of STR grant-funded projects on communities in Ohio particularly hard

hit by the opioid epidemic.

Methods: Data were collected through a mixed research methodology from November 2017 through April 2019.
Epidemiologists conducted focus groups and administered surveys in 4 geographically different areas of the state. Study
objectives included assessments of community messaging related to opioids, level of perceived stigma for OUD,
knowledge of available services and processes for accessing them, and perception of community treatment service needs.

Results: A total of 940 respondents participated in 3 cycles (6 months each) of focus groups. Key findings
included increased naloxone knowledge and experience, increased proportion of persons living with OUD receiving
medication-assisted treatment (MAT), and a 2.5 time increase in the number of reported positive observations of
community change. While the level of perceived stigma for OUD remained consistent (moderate) throughout the study,
respondents throughout cycles observed an increasing number of community approaches, such as public awareness
campaigns and recovery rallies, to impart knowledge, change attitudes, and reduce stigma.

Conclusion: Evaluations of STR funded activities and programs could help illustrate the value that additional
funding might have over time in reducing stigma related to OUD and increasing knowledge of available treatment

services in communities.

Keywords: Cures Act; Medication-assisted treatment; MAT; Naloxone; Opioids; SUD treatment; Mixed methods

INTRODUCTION

Nationally, Ohio is one of the states that has been most adversely
affected by the opioid epidemic.1-3 According to data from the Na-
tional Survey on Drug Use and Health (NSDUH), approximately
7.8% of Ohio’s population 12 years of age and over (747 000 of
9 561 700 Ohioans) reported a substance use disorder (SUD) with-
in the past year.4 Additionally, an estimated 1.1%, or 103 000 Ohi-
oans, demonstrated an opioid use disorder (OUD) within the last
year, which is higher than the national OUD prevalence of 0.6%.*

Since 2007, unintentional drug overdose has been the state’s lead-
ing cause of injury death, surpassing motor vehicle crashes.5> Ohio’s
most recent data show that the unintentional drug overdose death
rate increased 6.4% from a rate of 34.2 deaths per 100 000 popu-
lation in 2018 to a rate of 36.4 deaths per 100 000 population in
20195

In 2016, the US Congress passed into law the 21st Century Cures
Act to accelerate the discovery, development, and delivery of new
cures and treatment.t In 2017, the Substance Abuse and Mental
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Health Services Administration (SAMHSA) awarded Ohio a State
Targeted Response (STR) to the Opioid Crisis Grant. The STR
grants were funding to help states address the opioid crisis by
providing support for increasing access to treatment, reducing
unmet treatment need, and reducing opioid-related overdose
deaths.”

As part of the evaluation of Ohio’s STR projects, the Ohio Sub-
stance Abuse Monitoring (OSAM) Network designed a targeted
response initiative to determine the impact of STR project activi-
ties on individuals, families, and local communities in targeted
areas of the state over the 2-year STR grant period. The 0SAM
Network is a well-established mixed methods epidemiological
research initiative that tracks drug trends in Ohio and produces
biannual descriptions of regional substance use, using data collect-
ed through focus groups with persons engaged in SUD treatment
and with community professionals whose work is impacted by
substance use.8

In March 2020, the Office of Inspector General within the US De-
partment of Health and Human Services released a report in brief
outlining findings from a review of states’ use of STR funds. The
report outlined information that suggested that STR grants were
likely successful in expanding access to general OUD treatment
and recovery support services.? There are many publications that
discuss how each state allocated their STR grant awards, yet very
few recipients have published individual studies evaluating the
impact of STR funded programs on targeted communities. Of the
states that have published, most reported on preliminary data or
data from pilot studies, rather than data collected over the entire
2-year grant program.l01l Additionally, the outcomes reported
within these evaluations almost entirely focused on lessons
learned to improve navigating bureaucracy and creating effective
partnerships to successfully implement STR funded programs.10.11
Evaluations illustrating the impact of STR grant activities on cli-
ents of OUD treatment, family members of persons living with
0UD, community professionals whose work involves addressing
0OUD, as well as impacts on local communities, were nonexistent at
the time of this present study.

Evaluating STR funded activities and programs could help illus-
trate the value that additional funding might have over time on
reducing stigma related to OUD and increasing knowledge of avail-
able treatment services in communities. This paper seeks to assess
the impact of STR funded activities on communities in diverse
regions across Ohio. It was hypothesized that STR grant funding
would have a positive effect over time on reducing stigma related
to OUD, increasing knowledge of available treatment services in
communities, and in identifying treatment needs.

METHODS

Data were collected through a mixed research methodology, utiliz-
ing quantitative and qualitative instrumentation from November
2017 through April 2019. There were 3 data collection cycles, each
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spanning 6 months: months 1 to 6 (cycle 1), months 7 to 12 (cycle
2), and months 13 to 18 (cycle 3). During each cross-sectional as-
sessment period, 4 regional epidemiologists (REPIs), each as-
signed to 1 of the study’s 4 designated county behavioral health
board areas, conducted focus groups and administered surveys.
Ohio has 50 county behavioral health boards that are the local
planning authorities for services to communities in the areas of
mental health and substance use and may encompass more than 1
county. The REPIs were professionals with at least a master’s de-
gree in a social science with relevant research experience in mixed
methods data collection.

The study’s 4 designated board areas represented communities
particularly hard hit by the opioid epidemic. A participating board
area either had the highest overdose death counts, the highest
overdose death rates (particularly fentanyl deaths), or the highest
overdose death rates and a high need for illicit drug treatment.!2
To ensure a diverse and representative sample of Ohio communi-
ties, researchers purposefully selected 4 highly impacted board
areas, representing a total of 12 of the state’s 88 counties, from 4
geographically different regions of the state: Appalachia, North
Central, Northeast, and South.

Our sampling plan was based on strategies for mixed purposeful
sampling. Purposeful sampling is selecting information-rich cases
for in-depth study with sample size and specific cases dependent
on the study's purpose.!3 The purpose of this research initiative
was to gain a statewide perspective of communities particularly
hard hit by the opioid epidemic. Our sampling combined the strat-
egies of maximum variation sampling and convenience sampling.
Maximum variation sampling picks a wide range in variation
among persons of interest. Our sample size was determined based
on time allotted and resources available for the study.

Participants were persons receiving treatment for OUD (clients),
family members of persons living with OUD, and community pro-
fessionals whose work involved addressing OUD (treatment pro-
viders and law enforcement). The REPIs aimed to conduct focus
groups with a minimum of 50 clients, 20 family members, and 20
community professionals per board area every 6 months. Thus,
the study’s target sample size across the 3 data collection cycles
was 1080: 600 clients, 240 family members, and 240 community
professionals.

Data Collection

Clients were recruited to participate in the study through SUD
treatment programs, usually an intensive outpatient program
(IOP). The REPIs and the study coordinator contacted SUD treat-
ment agencies by phone or email within designated board areas to
invite study participation of agency staff, treatment clients, and
family members of persons living with OUD who participated in
agency family programming. Physicians, nurses, law enforcement
officers, and other professionals whose work involved addressing
OUD within designated board areas were contacted by phone or
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email and solicited for study participation. Due to difficulty in ob-
taining parental consent for minor participants, only individuals
aged 18 years or over were invited to participate in this study. The
REPIs obtained participant informed consent, administered brief
surveys, and conducted focus groups following scripted protocols.
All focus group proceedings were conducted in person and audio
recorded with participant full knowledge and informed consent.
Each focus group consisted of no more than 12 participants and
lasted approximately 1 to 2 hours. Clients and family members
received a $20 retail gift card for focus group participation. An
applicable institutional review board approved this study.

Study participation was voluntary. Participants were assured that
all information shared/gathered was strictly confidential and they
agreed not to reshare information provided by other participants
in the focus group. All focus groups with clients and with family
members were conducted at the location of an OUD treatment
program. Potential participants were informed about the nature of
the questions to be asked before consent for participation in the
study was secured. All participants were provided with contact
information for the study’s principal investigator and study coor-
dinator.

Prior to focus group start, all participants across participant types
completed a brief pencil and paper demographic survey. The re-
searchers wrote these surveys to capture the following infor-
mation: sex, ethnicity, race, as well as additional characteristics by
participant type. The client survey also captured age, level of
education, household income, employment status, mental health
diagnosis, illicit opioid use during the past 6 months, current med-
ication-assisted treatment (MAT) status, and history of intrave-
nous drug use. The family member survey also captured number
of family members living with OUD and relationship to family
member(s). The community professional survey also captured
type of care provided, current profession, and length of time
working with persons with OUD. In addition, all participant types
were surveyed on their knowledge and experience with naloxone
(medication to reverse an opioid overdose).

Client perceived stigma of addiction was measured using the Per-
ceived Stigma of Addiction Scale (PSAS) prior to focus group start.
The PSAS is a validated, 8-item, self-report pencil and paper ques-
tionnaire that measures the level of perceived stigma toward peo-
ple who misuse substances.14 Each item is measured on a 4-point
Likert scale of 1 (strongly disagree), 2 (disagree), 3 (agree), and 4
(strongly agree). The PSAS scoring scale is 8 to 32. The closer the
score is to 32, the greater the perceived stigma.

In focus groups, all participant types were asked open-ended
questions to assess community messaging related to opioids in
examination of perceived stigma around OUD. Clients and family
members were asked a series of open-ended and Likert-scale
questions to assess their knowledge of available community treat-
ment services, as well as their knowledge of how to access needed
services. Community professionals were asked open-ended and
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Likert-scale questions to assess their perceptions of community
treatment service needs. All open-ended and Likert-scale respons-
es were collected via round-robin method, meaning REPIs record-
ed an individual response from each participant during the focus
group. For focus group questions (scripted protocols), see Appendix.

Data Analysis

All analyses of quantitative data were conducted using the Statisti-
cal Package for the Social Sciences (SPSS) and consisted of counts,
frequencies, comparisons of means (one-way ANOVA), chi-square
tests, and Fisher exact tests of independence. An alpha level of
0.05 was used for all statistical tests. All percentages provided in
the Results section are valid percentages reflecting the number of
participants that provided answers.

Qualitative data were analyzed using grounded theory, with re-
sponse categories generated and abstracted to reflect the view-
points of participants. Grounded theory is an inductive, systematic
methodological process used in social science research. Through
an iterative, nonlinear process of discovery, response categories
are identified and defined.!> A professional transcription service
was used to transcribe focus group audio recordings for cycle 1.
The REPIs and the study’s authors independently analyzed tran-
scripts, coded for participant responses per study question, and
identified recurrent responses to generate question response cat-
egories. Authors reviewed and discussed the initial response cate-
gories, then independently analyzed category discrepancies, and
further discussed additional discrepancies to establish full consen-
sus on response categories. They reviewed and discussed this final
coding until full consensus was reached on categories. The REPIs
transcribed and coded for cycles 2 and 3 using question response
categories established in cycle 1. Authors then reviewed REPI
transcript coding to confirm response categories and to identify
additional response categories not given in the previous cycle(s).

RESULTS

A total of 940 unique participants enrolled in 157 focus groups
during the 3 data collection cycles, meeting 87.0% of the study’s
target enrollment goal (940/1080). All participant data were
collected in focus groups stratified by participant type. The partic-
ipant breakdown was: 554/600 consumers (92.3%), 156/240
family members (65.0%), and 230/240 professionals (95.8%). For
number of focus groups and participants stratified by participant
type for each data collection cycle, see Table 1.

Of 554 participating clients, most were female (55.2%), White
(94.3%), and non-Hispanic (96.3%). The mean age was 33.9 years.
In terms of employment, 46.9% of clients reported employment
during the past 6 months. For additional client (study participant)
demographic information and descriptive information for Ohio
and designated board areas (study areas), see Table 2. In terms of
drug use, 78.3% of clients indicated opioids as their primary drug
of choice, while 71.6% reported having ever used needles to inject
drugs. Of 394 clients that reported having used needles, 80.3%

@ Ohio Public Health Association


https://defined.15
https://substances.14

I RESEARCH ARTICLE

Ohio Journal of Public Health, Vol. 5, Issue 2 ISSN: 2578-6180 U

lle 1. Number of Focus Groups and Participants by Participant Type per Cycle

Participant Cycle Number of Number of Participant
Type Groups Participants Group Mean
Client 1 24 183 7.6
2 26 199 7.7
3 28 172 6.1
Total 78 554 7.1
Family 1 8 54 6.8
2 15 54 36
3 10 48 4.8
Total 33 156 47
Professional 1 19 97 5.1
2 13 65 5.0
3 14 68 4.9
Total 46 230 5.0
.Ie 2. Demographic Profiles for Ohio, Study Areas, and Study Participants
Indicator® Ohio Study Areas Study Participants
Total population, 2019 11689 100 1036831 554
Gender (female), 2019 51.0% 55.2% 55.2%
White, 2019 81.7% 85.9% 94.3%
African American, 2019 13.1% 9.2% 7.7%
Hispanic or Latino origin, 2019 4.0% 1.9% 3.7%
High school graduation rate, 2015-19 90.4% 89.2% 78.6%
Median household income, 2019 $56 602 $46 195 $16 000-19 999°
Persons below poverty level, 2019 13.1% 15.2% 64.8%

Ohio and study areas’ statistics were obtained from the 2019 estimates of the US Census.
PParticipants reported income by selecting a category that best represented their household's approximate income for the previous year.

reported having shared needles with other persons. Nearly two-
thirds (65.3%) of all clients reported ever having a mental health
diagnosis.

Of 156 participating family members, 66.0% reported having 1
family member currently in treatment for OUD, reporting their
relationship to their family member living with OUD most often as
parent (35.9%), followed by sibling (17.9%). Community profes-
sionals described their current workplace as providing the follow-
ing types of care/services: outpatient SUD treatment (66.4%),
services for persons living with dual diagnosis (33.6%), inpatient
SUD treatment (26.6 %), and community-based mental health
(24.0%). Of the 230 professionals, 52.9% reported their current
profession as therapist/counselor or social worker and 35.5%
reported having worked with individuals with OUD for more than
10 years.

Stigma

In focus groups, all participant types reported that messaging
about the opioid epidemic was overwhelmingly negative. Partici-
pants discussed persons living with OUD as often assigned stigma-
tizing labels. A client shared, “When [the opioid epidemic] is talked
about, it is putting that person [living with OUD]| down.... It is the
social norm nowadays to put the ‘addict’ in this disgusting category
below any human being and it makes you not want to talk about
[addiction].” For a complete list of preferred messaging, see Table 3.
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The mean overall Perceived Stigma of Addiction Scale (PSAS)
score for all clients throughout the study was 23.10 (=543,
R=21, $D=3.65). There were no statistically significant differ-
ences between cycle means as determined by one-way ANOVA
(F(2,540) = 2.53, p=0.08). Thus, PSAS mean scores did not dif-
fer significantly by cycle, suggesting that clients perceived a mod-
erate level of stigma toward persons living with OUD and that
these perceptions did not significantly differ throughout the study.
For a comparison of client PSAS mean scores by cycle, see Table 4.

Community Approaches

Participants discussed many approaches employed in their com-
munities to combat the opioid crisis. In focus groups, clients, along
with family members and community professionals in all commu-
nities, discussed MAT as a common approach and critical strategy.

Iable 3. Preferred Community Messaging Related to Opioids

Addiction affects the entire family/community
Addiction does not define a person
Addiction does not discriminate
Addiction is a disease

Do not use drugs/opioids

Family support is important

If you are going to use, be safe
People are dying/opioids kill
Recovery is a process

Stop stigma

Treatment/help is available
Treatment works

Ohio Public Health Association
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95% Confidence Interval for Mean
Cycle N Mean Std. Deviation  Std. Error Lower Bound Upper Bound Minimum  Maximum
1 179 23.60 3.82 0.29 23.03 24.16 11 32
2 197 22.81 3.61 0.26 22.31 23.32 13 32
3 167 22.90 3.50 0.27 22.37 23.44 15 32
Total 543° 23.10 3.65 0.16 22.79 2341 1 32
“Eleven cases were excluded due to missing or invalid responses.
Analysis of survey data found that, of 413 clients who reported Community Response

opioids as a primary drug of choice, 58.6% reported receiving
MAT. They reported Suboxone® (buprenorphine and naloxone)
and Vivitrol® (naltrexone, a monthly injectable suspension) as the
most common forms of MAT received. In terms of differences be-
tween cycles, there was a significant increase in the proportion of
clients reporting current MAT from cycle 1 (50.3%) to cycle 2
(62.7%) to cycle 3 (63.6%) (n=413,x2=6.29, df =2, p=0.04).

In focus groups, quick response teams (QRTs) were discussed as
an important mode of outreach that has been successful in linking
persons living with OUD to treatment. Quick response teams typi-
cally consist of a law enforcement officer, a paramedic, and a
counselor/social worker that provide community outreach to
those who have suffered an overdose, offering resources to per-
sons who have overdosed and their families with the goal to con-
nect them to treatment. There were a few additional approaches
identified in cycle 3 that were not identified in previous cycles.
Family members, along with clients, discussed the staffing of peer
recovery coaches in emergency departments as a new approach to
linking persons who have overdosed to treatment services. Anoth-
er approach first reported in cycle 3 was wraparound services in
which community-based services and supports wrap around a
person with OUD to facilitate recovery. For a complete list of com-
munity approaches, see Table 5.

Analysis of survey data found that, of all clients across cycles
(N=554), 93.1% reported having heard of naloxone. In focus
groups, clients discussed naloxone as an important community
response to the opioid epidemic. A client commented, “Since every-
one is finding out about Narcan® (naloxone), there have been less
deaths.” Another client said, “There are kids today who know how
to use Narcan® ... [to prevent] losing their parents to OD (opioid
overdose).” While cycle 3 community professionals observed an
increase in access to naloxone from the previous 2 cycles, in focus
groups, they continued to report pushback within their communi-
ties to the provision of naloxone, citing that some community
members believed that too many resources were being consumed
by those who “choose” to use opioids and that naloxone provides a
safeguard to overdose, thus enabling continued opioid use. For
changes in affirmative responses to naloxone survey questions
across participant types, see Table 6.
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When cycle 3 participants were asked in focus groups to rate how
well their community was responding to the identified approaches
for combating the opioid crisis, clients most often reported 4,
while family members and community professionals most often
reported 4 to 5 on a scale of 1 (not well at all) to 7 (extremely
well); for cycle 2 the most common scores were 3 to 4 and 3,
respectively. Moderate response scores reflected the perception
that the opioid epidemic, particularly in terms of overdose, had
remained consistent throughout the study period. However, par-

Eable 5. Participant Identified Community Approaches per
ycle®

Cycle1l Cycle2 Cycle3

Community Approaches
12-step programs

Anti-drug coalitions/task forces

Child Protective Services (CPS)
interventions

Community awareness campaigns
Counseling
Detoxification

+ + + + + + +

Drug courts

+ + 4+ + + + + +

Drug take-back events

Educating medical staff on addiction
Faith-based initiatives
Family drug courts

1
+ + + +

Family support groups (eg, Al-Anon)
Helplines

Incarceration
Medication-assisted treatment (MAT)
Naloxone

+ + 4+ + 4+ + +

Needle exchange programs
Peer-to-peer supports

Quick response teams (QRTs)
School-based prevention

+ + + +

Sober living/housing

Staffing EDs with peer recovery
coaches

Treatment programs +
Warm hand-offs -
Wraparound services - -

+
+ + 4+ + 4+ + 4+ + + ++

+
+

+

?A '+ indicates an approach discussed by participants in that cycle; a ‘-’ indicates
an approach not/infrequently discussed by participants in that cycle.
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-6. Proportional Change in Naloxone Knowledge and Experience Cycle 1 to Cycle 3

Survey Question

Have you heard of naloxone?
Clients (n = 183; n = 172)
Family (n = 54; n = 48)
Professionals (n = 97; n = 68)
Do you know where to obtain naloxone?
Clients (n = 157, n = 166)
Family (n = 40; n = 48)
Professionals (n = 97; n = 68)
Have you ever obtained naloxone?
Clients (n = 157, n = 167)
Family (n = 40; n = 48)
Professionals (n = 97; n = 68)
Do you currently possess naloxone?
Clients (n = 157, n = 166)
Family (n = 40; n = 48)
Professionals (n = 97; n = 68)

Clients (n = 155; n = 166)
Family (n = 40; n = 48)
Professionals (n = 97; n = 68)

Clients (n = 154, n = 166)

Have you ever used naloxone to save someone from an overdose?

Has naloxone ever been used on you to reverse an opioid overdose?

% Yes Response

Cycle 1 Cycle 3 % Change
85.8 97.1 +11.3°
741 100.0 +25.9%
100.0 100.0 0.0
72.6 72.9 +0.3
57.5 83.3 +25.8°
93.8 100.0 +6.2°
414 419 +0.5
27.5 458 +18.3
69.1 75.0 +5.9
17.8 20.5 +2.7
15.0 354 +20.4°
56.7 63.2 +6.5
14.8 25.9 +11.1°
0.0 4.2 +4.2
20.6 19.1 -1.5
422 34.3 -7.9

*Significant change at p < 0.05.

ticipants generally acknowledged that community efforts had in-
creased. When participants were asked in focus groups to share
observations of community changes that have occurred during the
study’s time frame, the number of positive observations increased
2.5 times from cycle 1 to cycle 3. Moreover, there were half as
many negative observations discussed in cycle 3 compared to
cycle 2. For reported observations of community change per cycle,
see Table 7.

Treatment Needs

All participant types reported in focus groups that additional ser-
vices were needed a great deal. Most agreed that demand contin-
ued to outpace the availability of services. They spoke of needing
more capacity across the treatment spectrum. Clients in rural
communities continued to report that a person with OUD typically
had no option but to leave their community to receive needed
services, often traveling considerable distances from home. Com-
munity professionals pointed to continued wait times for services
as an indication that more services were needed. Family members
emphasized that while there were more treatment options than
previously, there were not enough professionals/staff to expand
treatment services.

In focus groups throughout cycles, when asked, ‘did you receive
the kind of services you needed’ and ‘were the services you
received the right approach for helping you,” clients in all commu-
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nities overwhelmingly responded ‘yes’ to both questions. Most
clients felt that they had received the services they needed from
the program in which they were currently enrolled and that they
would recommend the same services to a friend or loved one who
needed similar help. When asked, ‘is there any type of service that
you felt you needed but had not received,” the most frequent re-
sponse for cycles 2 and 3 was ‘no;’ ‘yes’ was the most frequent
response given in cycle 1. However, while clients overwhelmingly
said that they had received all needed services, they discussed a
lack of certain services in their communities. For a list of services
needed, as well as a list of barriers to treatment services, see Table 8.

In general, participants throughout cycles reported that it was
relatively easy to access treatment services if one were arrested,
pregnant, had overdosed, or had insurance. When asked in focus
groups how easy or difficult it was for people to access treatment
services in the community on a scale from 1 (very difficult/cannot
access treatment) to 7 (very easy/no trouble accessing treatment
at all), accessibility rating scores varied between communities.
Throughout cycles, 1 community consistently reported low acces-
sibility scores of 1 to 3, while 2 communities reported moderate to
high scores of 4 to 6, and the other community reported high
scores of 6 to 7. Clients in the community reporting low accessibil-
ity to treatment assigned their scores based on wait times for in-
patient treatment and detox services. Community professionals
throughout cycles most often reported accessibility to treatment
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.ble 7. Observed Changes of Community Approaches per Cycle
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Positive observations Cycle(s)”
Naloxone is saving lives 1,23
Increase in awareness/understanding of opioid addiction (stigma reduction) 1,23
Increase in number of people seeking help/entering treatment 1,23
Increase in needle exchanges 1,-3
Increase in treatment as an alternative to incarceration 1,23
Increase in resources/treatment/MAT programs (eg, naltrexone) 1,23
Increase in people in recovery 1,2, 3
Increase in younger people entering treatment -2 3
Decrease in stigma/less shame in seeking treatment - 2.3
Increase in support/support groups - 2,3
Decrease in overdoses - 2.3
Increase in policing (drug interdiction) - 2,3
Increase in coordination among community partners - 23
Increase in community involvement/volunteerism - 2,3
Decrease in treatment wait times -3
Access/distribution of fentanyl test strips -3
Decrease in crime rate - -3
Quick response teams linking overdose victims to treatment - -3
Negative observations

Increase in methamphetamine use 1,2, 3
Resistance to treatment centers in the community 1,2, -
Treatment programs only reaching a small proportion of people who need services 1,2 -
Community pushback/people not caring (compassion fatigue) 1,23
More attention directed to policing/increased incarceration 1,2, 3
Lack of coordination among community partners 1,23
Opioid epidemic is worsening - 23
Limited prevention work -2, -
Denial of epidemic/opioid problem -2, -

A '-"in place of a cycle number indicates a theme not/infrequently discussed in that cycle.

as 4 on the above scale, while family members most often
reported 4 (cycle 3), 3 (cycle 2), and 1 to 3 (cycle 1). Community
professionals discussed programs/agencies not reaching some
populations at risk (eg, older adults, LGBTQ+ populations, and
people with serious mental illness).

DISCUSSION

This study presented observations of community change as re-
ported by 940 participants from communities particularly hard hit
by the opioid epidemic. Study assessment objectives were met.
Study findings support the hypotheses that STR grant funding
would have a positive effect over time on increasing knowledge of
available treatment services in communities and in identifying
treatment needs; findings did not support the hypothesis that
STR grant funding would have a positive effect over time on re-
ducing stigma.

Participants throughout communities reported misconceptions or
general lack of understanding regarding addiction in community
messaging. They shared frequently hearing that addiction is a
choice and a moral issue. All participant types indicated wanting
people in the community to hear and understand that addiction is
a disease, and since addiction is a disease and a chronic condition,
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it should be treated as other chronic diseases. Education on addic-
tion may be helpful in combating stigma in communities. Training
and educational programs targeting counselors/therapists,
medical professionals, and police officers have demonstrated
effectiveness in reducing stigma-related outcomes.!¢17 Moreover,
acknowledging the far-reaching impact of addiction when
addressing stigma would raise awareness of the many ways that
addiction negatively impacts family members of persons living
with OUD as well as entire communities. Other research has found
that addressing the effects of drug use on familial relationships
and other related social problems is beneficial to long-term recov-
ery.18 Community members should also be made aware of the
many people in recovery who are productive members of society.
The sharing of recovery stories with those not in recovery is likely
to decrease stigma.19.20

Positive messaging pertaining to treatment and recovery would
likely aid stigma reduction. Research has found that portraying
persons with SUD as successfully treated and in recovery, as well
as sharing their personal stories that highlight structural barriers
to treatment, are effective strategies for reducing stigma and dis-
crimination and increasing the public’s willingness to invest in
SUD resources.1920 Messages such as change is possible and that
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there is hope for persons with OUD to get needed treatment and to
recover and that recovery takes time and is a challenging, yet re-
warding process, would likely improve community attitudes. In
addition, efforts to increase empathy among community members
is needed to increase understanding that people with addiction
are people like everyone else. Anyone is susceptible to addiction
and the opioid crisis is a public health issue. Family members and
community professionals agreed that stigmatization is equally as
harmful as addiction itself. While consistent PSAS scoring did not
indicate a reduction in perceived stigma toward persons living
with OUD during the study time frame, participants throughout
cycles observed an increasing number of community approaches,
such as public awareness campaigns and recovery rallies, to im-
part knowledge, change attitudes, and reduce stigma.

Participants identified and discussed many approaches employed
in their communities to combat the opioid crisis, demonstrating
knowledge of available treatment services. When cycle 3 partici-
pants were asked to rate their community’s response to approach-
es to combat the opioid crisis, they assigned slightly higher rating
scores across the board from cycle 2 to cycle 3, indicating perhaps
that communities had become more responsive to addressing
OUD. Participants generally acknowledged that community efforts
to address the opioid epidemic had increased and that progress
had been made. Cycle 3 treatment providers noted that wait times
for services had gotten shorter since cycle 1, and family members
reported increased service accessibility from cycles 2 and 1. How-
ever, most participants spoke of needing more capacity across the
treatment spectrum.

Service expansion is needed, both in terms of additional services
and a higher volume of existing services. Communities need to
address the unmet needs and barriers to treatment identified in
this study to combat the opioid epidemic more effectively. For
instance, MAT is a critical strategy to assisting those addicted to
opioids to recover; however, only approximately half of all clients
reported currently receiving MAT. Additional MAT prescribers
and more MAT choices are needed. Clients of 1 county behavioral
health board area noted needle exchanges (also known as syringe
exchanges) operating in their communities when 71.6% of all cli-
ents reported past intravenous drug use and 80.3% of these cli-
ents reported having shared needles while injecting drugs: 42.1%
of all clients reported having tested positive for hepatitis C. Needle
exchanges provide more than just clean needles to people who use
opioids, oftentimes these programs provide information on availa-
ble community resources. Further expansion of needle exchanges
should be evaluated. In addition, recovery support services are
needed. The consensus among clients was that they did not re-
ceive all the services they felt they needed from their treatment
programs; most often cited as lacking or missing were housing
and job placement services and transitional support/aftercare
programming when exiting treatment.
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Limitations

This study has limitations. Our sampling plan might have created
selection bias due to the exclusive recruitment of persons living
with OUD from treatment programs. The experiences of persons
receiving treatment for OUD might have differed from persons
living with OUD who were not in treatment or from those who had
never accessed OUD treatment. To minimize this bias, client data
were corroborated with data collected from family members of
persons living with OUD, many of whom shared experiences of
loved ones not in treatment or of loved ones who had never ac-
cessed OUD treatment. Also, although study epidemiologists were
assigned to 4 geographically different county behavioral health
board areas, findings of this study may not be wholly generaliza-
ble to all county behavioral health board areas within the state.
Moreover, since the proportion of clients who identified as White
was considerably higher than the Ohio general population, the
limited racial diversity of the sample may not fully capture the
experiences, feelings, and beliefs of the state’s diverse popula-
tions. Lastly, due to the nature of focus groups, it was possible that
some participants may have selectively reported attitudes and
beliefs that were perceived as socially desirable. To reduce social
desirability bias, all participants were assured that all information
shared/gathered was strictly confidential. Moreover, during re-
cruitment, and again during the consent process, all potential par-

able 8. Identified Types of Services Needed and Barriers to
UD Treatment

Services needed

Detox in jail

Detox in the community
Employment services

GED classes

Housing assistance

Inpatient treatment

Life skills training

Medical services

Mental health services
Parenting classes

Transitional housing/sober living
Transitional support/aftercare
Transportation
Trauma-informed care
Wraparound services

Barriers to OUD treatment

Fear of going to jail due to outstanding warrants

Lack of awareness of treatment options

Lack of family support/family enabling drug use

Lack of financial support/insurance

Lack of readiness (person with OUD not ready for treatment/to give up
drug use)

Lack of transportation/no public transportation

No detox in the community

Not enough staff to deliver/expand treatment services

Poor attitudes of some providers/past negative experiences with treat-
ment

Shortage of doctors who specialize in addiction/MAT

Stigma

Strict guidelines/cumbersome processes to enrolling in treatment

Strict program rules (no absence policy)

Treatment is time consuming (difficult to manage with work/childcare
responsibilities)

Wait lists/too few treatment facilities/beds (no treatment on demand)
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ticipants and those who decided to decline participation, as well
as participating and nonparticipating programs/agencies/
organizations, were assured that they, as well as the locations
where focus groups were conducted, would not be named in any
report or publication.

PUBLIC HEALTH IMPLICATIONS

While study findings did not support the hypothesis that
STR grant funding would have a positive effect over time in reduc-
ing stigma, we support additional research of community efforts
to reduce stigma as public health policymakers need to better
understand how local and regional efforts should be modified to
best provide prevention, treatment, and recovery supports to per-
sons affected by OUD. Specifically, a better understanding of how
STR funding has impacted stigma related to OUD could provide
evidence that further funds in this area would likely yield addi-
tional benefits. This is especially important since states often cited
stigma related to MAT as a barrier to spending their STR grant
dollars.13 Furthermore, since all participant types reported that
messaging about the opioid epidemic is overwhelmingly negative
and often assigns stigmatizing labels to persons living with OUD,
public health practitioners should utilize the preferred community
messaging discussed in this study to positively influence social
norms related to opioid addiction and recovery. Stigma related to
SUD has been previously cited as a reason for why there is not
more available funding for addiction issues broadly.2! Therefore,
amending messaging about the opioid epidemic to express hope
might make it more feasible to either initiate or expand access to
the needed services identified in this study.

Conclusion

This targeted response initiative met its objectives of generating
data to aid in assessing Ohio’s response to the 21st Century Cures
Act to address the opioid crisis. Since the disbursement of STR
grant dollars to communities to the conclusion of this study, many
observations were recorded to indicate that STR grant-funded
services had a positive effect. Although a direct causal relationship
between STR grant-funded services and improved community
responses to the opioid crisis cannot be stated, it can be reasona-
bly inferred from this study’s key findings, which were based on
the perceptions of several hundred community stakeholders, that
these services likely made a positive impact. And, while the dura-
tion of this study was perhaps too short to realistically change
stigma related to OUD, the data generated through this study have
the potential to inform/refine public health strategies to reduce
stigma and enhance treatment services.
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APPENDIX.

Client Focus Group Questions
Opioid Messaging
1.  What is the most consistent message you hear about opioids/heroin?
2. What messaging about opioids/heroin would you want people in your community to hear? (If you were to reframe the messages, what would they say?)

Current Community Approaches

3. What are your community’s approaches to combating the opioid crisis?
a.  How well is your community responding to these approaches on a scale from 1 to 7, where 1 is ‘not well at all’ and 7 is ‘extremely well?’ Please explain.
b.  What changes have you noticed in your community as a result of these approaches?

Treatment Needs

4.  How great do you think the need is for additional treatment services in your community on a scale from 1 to 7, where 1 is ‘not needed at all’ and 7 is ‘needed a
great deal?’ Please explain.

5.  How well do you think current treatment services address the needs of populations at risk on a scale from 1 to 7, where 1 is ‘not well at all’ and 7 is ‘extremely
well?’ Please explain.

Your Community’s Treatment System

6. How satisfied are you with the information that is available on the range of treatment services in your community on a scale from 1 to 7, where 1 is
‘completely dissatisfied’ and 7 is ‘completely satisfied?’ Please explain.

How did you hear about this program/agency/organization?
Who first suggested that you come here?
Why did you come to this program/agency/organization as opposed to somewhere else?
10. Are you under any pressure to come to this program/agency/organization, for example, from the courts, your employer, school, or family?
a. Ifyes, please identify source(es) of pressure and why you are being pressured?

11. How satisfied were you with the recommendations for treatment services given the options that were presented to you on a scale of 1 to 7, where 1 is
‘completely dissatisfied’ to 7 ‘completely satisfied?’ Please explain.

12. What is the ease in which people access treatment services on a scale from 1 to 7, where 1 is ‘very difficult/felt | could not access treatment’ and 7 is ‘very
easy/| had no trouble accessing treatment at all?’ Please explain.

13. Inyour opinion, what can be done to make accessing treatment services easier?
14. Please describe the way in which you accessed treatment services. What, if any, were the barriers you encountered when trying to access services?
15. Did you receive the kind of services you needed? Please explain.
16. Were the services you received the right approach for helping you? Please explain.
17. Was there any type of service that you felt you needed from the program/agency/ organization but had not received?
a. Ifyes, what?
18. If afriend or loved one were in need of similar help, would you recommend the same services? Please explain.

19. Please describe your level of satisfaction with the services/care you have received on a scale from 1 to 7, where 1 is ‘completely dissatisfied’ and 7 is
‘extremely satisfied.” Please explain.

Coordination of Care

20. If you received treatment services from more than one program/agency/organization (eg, assessment at one agency with treatment referral to another
agency), how satisfied are you with the way that different programs/agencies/organizations exchanged treatment information about you on a scale of
1 (completely dissatisfied) and 10 (completely satisfied)? Please explain.

If participant received treatment services from more than one program/agency/organization, please ask the following two questions (numbers 21 and 22). If not,
skip to number 23.

21. How satisfied are you with the information that each program/agency/organization provided to you about the other’s treatment services on a scale of
1 (completely dissatisfied) and 7 (completely satisfied)? Please explain.

22. How satisfied are you with the way the treatment staff of the different programs/agencies/organizations worked together to help you with your problems on a
scale of 1 (completely dissatisfied) and 7 (completely satisfied)? Please explain.

23. Inyour opinion, how well do treatment programs/agencies/organizations in your community work together, on a scale from 1 to 7, where 1 is ‘they don’t
seem to work together at all’ and 7 is ‘they work together completely?’ Please explain.

24. Inyour opinion, why do some people drop out of treatment?

25. How smoothly do medical services (eg, family doctor, MAT prescriber) and addiction treatment services (eg, this program) work together on a scale from 1 to
7, where 1 is ‘they don’t seem to work together at all’ and 7 is ‘they work together completely?’ Please explain.

26. What roles do family members play in a person’s treatment?
27. What roles have your family members played in your treatment?

Closing Question

28. Are there any other thoughts or ideas that you would like to share?
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Family Member Focus Group Questions
Opioid Messaging
1.  Whatis the most consistent message you hear about opioids/heroin?
2. What messaging about opioids/heroin would you want people in your community to hear? (If you were to reframe the messages, what would they say?)

Current Community Approaches

3. What are your community’s approaches to combating the opioid crisis?

a.  How well is your community responding to these approaches, on a scale from 1 to 7, where 1 is ‘not well at all’ and 7’ is ‘extremely well?’
Please explain.

b.  What changes have you noticed in your community as a result of these approaches?
Treatment Needs

4.  How great do you think the need is for additional treatment services in your community on a scale from 1 to 7, where 1 is ‘not needed at all’ and 7 is ‘needed a
great deal?’ Please explain.

5.  How well do you think current treatment services address the needs of populations at risk on a scale from 1 to 7, where 1 is ‘not well at all’ and 7 is ‘extremely
well?’ Please explain.

6. What is the ease in which people access treatment services in your community on a scale from 1 to 7, where 1 is ‘very difficult/cannot access treatment’ and 7
is ‘very easy/no trouble accessing treatment at all?’ Please explain.

a. Inyour opinion, what can be done to make accessing treatment services easier?

Your Community’s Treatment System

7.  Did your loved one receive the kind of services you think he/she needed? Please explain.
8.  Were the services your loved one received the right approach for helping him/her? Please explain.
9. If afriend or another loved one were in need of similar help, would you recommend the same services? Please explain.

10. Please describe your level of satisfaction with the treatment services your loved one has received on a scale of 1 to 7, where 1 is ‘completely dissatisfied’ to 7
is ‘completely satisfied.” Please explain.

Coordination of Care

11. Inyour opinion, how well do treatment programs/agencies/organizations in your community work together on a scale from 1 to 7, where 1 is ‘they don’t seem
to work together at all’ and 7 is ‘they work together completely?’ Please explain.

12. What is the relationship between medical services (eg, family doctor, MAT prescriber) and addiction treatment services (eg, this program)?
13. What roles do family members play in a loved one’s treatment?
14. What role do you play in your loved one’s treatment?
Closing Questions
15. Have you participated in any trainings/classes/conferences related to treating/preventing opioid use disorder?
a. Ifyes, what, when and where? Please describe.

16. Are there any other thoughts or ideas that you would like to share?

Community Professional Focus Group Questions
Opiate Messaging
1.  What is the most consistent message you hear about opiates/heroin?
2. What messaging about opiates/heroin would you want people in your community to hear? (If you were to reframe the messages, what would they say?)

Current Community Approaches

3. What are your community’s approaches to combating the opiate crisis?
a.  How well is your community responding to these approaches on a scale from 1 to 7, where 1 is ‘not well at all’ and 7 is ‘extremely well?’ Please explain.
b.  What changes have you noticed in your community as a result of these approaches?

Treatment Needs

4.  How great do you think the need is for additional treatment services in your community on a scale from 1 to 7, where 1 is ‘not needed at all’ and 7 is ‘needed a
great deal?’ Please explain.

5.  How well do you think current treatment services address the needs of populations at risk on a scale from 1 to 7, where 1 is ‘not well at all’ and 7 is ‘extremely
well?” Please explain.

6. How easy or difficult do you think it is for people to access treatment services in your community on a scale from 1 to 7, where 1 is ‘very difficult/cannot
access treatment’ and 7 is ‘very easy/no trouble accessing treatment at all?’ Please explain.

a. Inyour opinion, what can be done to make accessing treatment services easier?
7.  Inyour opinion, why do some people drop out of treatment?
Your Community’s Treatment System

8. Do you view your program/agency/organization as part of a community treatment system?

a. Ifyes, how would you describe your program/agency/organization’s role in your community’s current treatment system?
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9.  Please identify other stakeholders and their roles in your community’s treatment system.
10. By your estimate, how many treatment programs/agencies/organizations exist in your community?
11. Are there differences in the types of clients seen at each program/agency/organization? Please explain.
12. Are different treatment programs/agencies/organizations aware of one another?
a. Ifyes, please describe the extent of cooperation among participating service providers.

13. Inyour opinion, how well would you say treatment programs/agencies/organizations in your community work together on a scale from 1 to 7, where 1 is ‘they
don’t seem to work together at all’ and 7 is ‘they work together completely?’ Please explain.

14. How well do you think these stakeholders communicate with each other about clients’ needs on a scale from 1 to 7, where 1 is ‘not well at all’ and 7 is
‘extremely well?’ Please explain.

15. Is there clarity in boundaries with other health and social services systems? Please explain.

16. How efficiently do you think people move into, through and out of the various help systems, on a scale from 1 to 7, where 1 is ‘completely inefficiently’ and 7
is ‘completely efficiently?’ Please explain.

17. Please describe your community treatment system’s capacity to respond to change.
18. What are the gaps that you perceive in your community treatment system?

a. Inyour opinion, what could be done to fill these gaps?
Coordination of Care

19. Has your program/agency/organization been successful in linking people with needed treatment services? Please explain answer, describing success(es) and to
what/whom do you attribute success(es)?

20. Have you referred clients in the past?
a. If yes, why, and where?
b.  If no, why not?
21. Do you intend to refer clients in the future? Please explain.
22. What criteria are used to determine appropriate client referral?

23. How satisfied are you with the way the treatment staff of different programs/agencies/organizations work together to ensure that persons with opioid use
disorder get the help they need on a scale of 1 (completely dissatisfied) and 7 (completely satisfied)? Please explain.

24. How smoothly do medical services (eg, family doctor, MAT prescriber) and addiction treatment services (eg, this program) work together on a scale from 1 to
7, where 1 is ‘they don’t seem to work together at all’ and 7 is ‘they work together completely’? Please explain.

25. What roles do family members play in a person’s treatment?
Ask questions 26-29 of treatment professionals. Skip to the closing questions for all other community professionals (Question 30).
26. If your program/agency/organization were to close, where would your clients go to receive treatment services?
27. s your program/agency/organization reaching all those for whom it was intended?
a. If no, why not?
28. Do the services your program/agency/organization deliver meet the expressed needs of your clients?
a. Ifno, why not?
29. Inyour opinion, are the services offered by your program/agency/organization of good quality? Please explain.

Closing Questions (Ask all professionals)

30. Have you participated in any trainings/classes/conferences related to treating/preventing opioid use disorder?
a. If yes, what, when and where? Please describe.

31. Are there any other thoughts or ideas that you would like to share?
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ABSTRACT

Background: Vaccination is a critical strategy for controlling the transmission of COVID-19 and for returning to
normalcy on college campuses; however, vaccine hesitancy and resistance persist as a significant barrier. This study
utilized the integrated behavior model (IBM) and the precaution adoption process model (PAPM) to identify factors
predictive of COVID-19 vaccine willingness (receptive, hesitant, and resistant) among college students.

Methods: A sample of 1248 students at 2 universities in northwest Ohio were surveyed online in 2021. Stata/SE,
version 17 (StataCorp) software was used to conduct stepwise logistic regression to investigate the association of
theoretical constructs with vaccine willingness, after controlling for COVID-19 related factors and sociodemographic

factors.

Results: Most students (82.5%) were vaccine receptive, 6.9% were vaccine hesitant, and 10.6% were vaccine
resistant. Vaccine hesitancy was higher among students aged 18 to 22 years (9.3%), undergraduates (16.5%), and students
who identified as Black (13%) or Middle Eastern (14.3%). Lower vaccine hesitance was significantly predicted by IBM
constructs of positive attitudes, high self-efficacy, and high salience. Not getting an influenza vaccine in the past 3 years
and viewing vaccination as a personal choice were significantly associated with higher vaccine hesitancy. Lower odds of
vaccine resistance were predicted by higher subjective norms. Descriptive norms, not getting an influenza vaccine in the
past 3 years, agreeing with conspiracies, and viewing vaccination as a personal choice were strongly predictive of higher

vaccine resistance.

Conclusion: Identifying the factors that predict vaccine hesitancy and resistance among college students is critical
for college administrators, and for those who are designing health communication campaigns, to increase vaccination

among this priority population.

Keywords: COVID-19 vaccine; Vaccine hesitancy; Integrated behavior model; College students

INTRODUCTION

Today in the United States (US), there are more COVID-19 vaccines
than people willing to receive one.! Across the US, mass vaccina-
tion sites are closing,?2 a somber acknowledgment that future
vaccination efforts will require an individualized and customized
approach.3 As of May 2022, nearly 83% of the total US popula-
tion had received at least 1 dose of a COVID-19 vaccine.* Among

adults aged 18 years and over, those in the age range of 18 to 24
years have the lowest vaccination rates with 78.2% receiving at
least 1 dose of vaccine, and only 63.6% completing the vaccine

series.*

Since fall of 2020, the highest incidence of COVID-19 cases are
consistently reported among young adults aged 20 to 29 years,
accounting for > 20% of all confirmed cases.*7 Even though young
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adults have a lower risk of developing severe symptoms and
complications due to COVID-19, they can be super spreaders to
their families and social networks, especially among those who are
unvaccinated.89 Almost 20 million students are enrolled in institu-
tions of higher education annually, comprising 40% of the US
population aged 18 to 24 years.1011 College campuses across the
nation reported an increased incidence of COVID-19 infection
rates throughout the 2020-2021 academic year.12 During August
2020, counties with colleges and universities offering remote-
instruction reported a 17.9% decline in mean COVID-19 incidence
versus those counties with institutions offering in-person instruc-
tion, which reported a 56.2% increase in COVID-19 incidence.!3

Variants of SARS-CoV-2, the virus that causes COVID-19, are ex-
pected to continue to emerge, and vaccination is a critical strategy
for controlling the transmission of COVID-19.14 Vaccination is also
an important approach for returning to normalcy on college
campuses, yet estimates show that 25% to 40% of American
adults remain hesitant to get vaccinated or have decided not to do
s0.15-18 The World Health Organization (WHO) defines vaccine
hesitancy as a “delay in acceptance or refusal of vaccination de-
spite the availability of vaccination services.”19 Reasons for vaccine
hesitancy include the novelty of COVID-19, rapid speed of vaccine
development and approval that instilled concerns about safety and
efficacy, beliefs in conspiracy theories and misconceptions, reli-
gious beliefs, and political dogmas.17.18:20

Theoretical Framework

We utilized the integrated behavioral model (IBM) and precaution
adoption process model (PAPM) as the primary framework for our
study. The IBM draws on the concepts from several pertinent theo-
ries, which have been combined in the literature to obtain a holis-
tic perspective about beliefs and intentions of individuals toward a
health behavior, including COVID-19 vaccine hesitancy.21-24

According to the IBM, a person’s behavioral intention to perform a
specific behavior is the primary determinant of behavior.25 Behav-
ioral intention is shaped by 3 main construct categories: attitude
(experiential and instrumental), perceived norm (subjective and
descriptive), and personal agency (perceived behavioral control
and self-efficacy). There are also 4 factors outside the model that
influence behavior directly: knowledge and skills to perform the
behavior, salience of the behavior, environmental constraints, and
habit.

The PAPM explains how people decide to take preventive ac-
tion.2627 The PAPM identifies 7 stages of readiness to adopt a new
preventive or precautionary behavior: (1) being unaware of the
issue, (2) unengaged by the issue, (3) undecided, (4) thought about
it and decided not to act, (5) decided to act, (6) acting, and
(7) maintenance.?8 These stages were used to assess the primary
construct of “behavioral intention” within the IBM model. The
PAPM model has been used in the literature to understand vaccine
intentions, specifically human papillomavirus (HPV) vaccines. 2930
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The aim of the current study was to assess the role of theoretical
constructs and other relevant factors that best predicted college
students’ decision-making regarding receiving COVID-19 vaccina-
tion.

METHODS

Study Design, Participants, and Sampling

During the spring semester of 2021, a nonexperimental, cross-
sectional study was conducted among college students aged 18
years and over who were enrolled at 2 relatively similar sized pub-
lic universities in northwest Ohio. Sample size estimates were
calculated separately for each institution for adequate external
validity (95% confidence interval, 5% margin of error, 50%
response distribution, and projected response rate of 20%);
N =7190. Despite the random selection of 7190 students, the low
expected and actual response rates reflected a convenience sample
included in the study.

Survey Instrument and Pilot Testing

A newer survey instrument (Appendix) was developed because, at
the time of data collection, there was a paucity of IBM-based vali-
dated tools that elucidated the decision-making process of college
students regarding COVID-19 vaccination. Furthermore, the exist-
ing tools did not capture the additional COVID-19 related variables
which appear in our instrument. The survey instrument was built
using Qualtrics online survey software. Face validity of the instru-
ment was established via a comprehensive review of the published
literature, and content validity was established by having the sur-
vey reviewed by 4 external experts. To establish stability reliabil-
ity, the survey instrument was pilot-tested prior to its launch with
a convenience sample of 11 matched-pair responses, each survey
taken 10 days apart. The intraclass correlation coefficients ranged
from .57-.92 for all scales. Using the final results of the survey, the
Cronbach o values ranged from .49-.92 for the scales. Construct
validity of the theoretical subscales was assessed by conducting
post hoc exploratory factor analysis using a maximum likelihood
estimation method with a varimax rotation.

Measures

The survey instrument included variables based on the IBM con-
structs, PAPM stages of readiness, COVID-19 related variables, and
sociodemographic factors.

Dependent Variable

The dependent variable was “vaccination willingness.” We used
the responses of the PAPM item to create this categorical variable
with 3 groups: (1) Vaccine receptive—those who already got the
vaccine, decided to get the vaccine as soon as it was available to
them, or were in the process of making their vaccination appoint-
ment. (2) Vaccine hesitant—those who were undecided about
getting the vaccine. (3) Vaccine resistant—those who had decided
not to get the COVID-19 vaccine. At the time of data collection,
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vaccines were made available free of cost to all adults above 18
years of age, and no vaccine mandates were in place. Hence, the
likelihood of respondents who obtained vaccines due to work-
place or school mandates was very unlikely, thereby minimizing
the chances of misclassification bias.

Integrated Behavior Model Independent Variables
Attitudes

Seven items assessed how favorable or unfavorable students’ in-
strumental and experiential attitudes were toward the COVID-19
vaccine. The responses ranged on a 5-point Likert scale from
“least favorable” to “most favorable.”

Perceived Social Norms

Descriptive norms were assessed in 2 ways. First, a single item
measured if most people would approve/disapprove of the re-
spondent getting vaccinated. Responses ranged on a 5-point Likert
scale from “strongly agree” to “strongly disagree.” Second, an
8-item scale measured the likelihood of individuals in the stu-
dent’s social network getting the COVID-19 vaccine. The responses
ranged on a 5-point Likert scale from “very unlikely” to “very like-
ly,” in addition to “not applicable.” Subjective norm was measured
with an 8-item scale that assessed the perceived influence of oth-
ers regarding obtaining the vaccine. The 4-point Likert scale
ranged from “not influential at all” to “very influential,” in addition
to “not applicable.”

Personal Agency

This 8-item scale assessed students’ level of confidence to perform
actions related to getting a COVID-19 vaccine. Responses ranged
on a 4-point Likert scale from “not confident at all” to “very confi-
dent.” Perceived behavioral control was a single item that as-
sessed students’ perceived control of getting a COVID-19 vaccine.
The 5-point Likert scale ranged from “not under my control” to
“completely under my control.”

Independent Variables Outside the Integrated Behavioral Model
Salience

Three items measured students’ perceived importance of getting
the COVID-19 vaccine with a 4-point Likert scale ranging from
“not important at all” to “very important.”

Knowledge

Three items assessed knowledge related to COVID-19 infection.
Five items assessed knowledge pertaining to COVID-19 vaccines.
Items were marked as true/false.

Environmental Constraints

Twelve items measured potential environmental conditions that
made it easier or more difficult to getting vaccinated. Responses
ranged on a 5-point Likert scale from “very easy” to “very diffi-
cult.”

ojph.org
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Habit of Getting Influenza Vaccine

This item assessed influenza vaccination in the past 3 years with

» o«

response options as “once every year,” “2 times in the past 3

» o«

years,” “1 time in the past 3 years,” “did not get the influenza vac-
cine at all in the past 3 years,” and “unsure.”

Other Independent Variables
COVID-19 Related Variables

These items included COVID-19 infection history (history of test-
ing positive, getting hospitalized, or know someone who died);
COVID-19 related health behaviors (6 items assessing adherence
to Centers for Disease Control and Prevention [CDC] recommen-
dations); conspiracy thinking (9 items such as media is creating
unnecessary fear, the US government is trying to control the popu-
lation, pharmaceutical companies hid information about vaccines,
etc); political affiliation (political leaning as “Republican,”

» o«

“Democrat,” “Independent,” “don’t know,” or “no preference”);
perceptions about COVID-19 pandemic (worst of the pandemic
was “behind us,” “happening currently,” or “still to come”); and
perceptions about COVID-19 vaccination (it is “a personal choice,”

“everyone’s responsibility,” “both,” “neither,” or “unsure”).
Sociodemographic Factors and Health Status

These items included age, gender, race, ethnicity, rank in college,
international student status (domestic versus international), living
arrangements (residing alone versus with others), physical and
mental health, (ranging on a 5-point Likert scale from “excellent”
to “very poor”) and health care utilization in the past 12 months
(response options were yes/no/unsure).

Data Collection

Following institutional review board approval of a reciprocal
application (#300897) between the 2 institutions, data collection
was completed between March and April 2021 using an anony-
mous Qualtrics survey link sent to student emails. Electronic in-
formed consent was obtained from students prior to accessing the
survey. At the end of the survey, students were offered an oppor-
tunity to enter a random drawing for 1 of 50 Amazon gift cards.

Data Analysis

Data analyses were performed using Stata/SE, version 17
(StataCorp). Descriptive statistics were used to characterize the
survey respondents using frequencies and percentages for cate-
gorical variables. Chi-square tests were used to determine if there
were statistically significant differences in the proportions of re-
spondents in the 3 outcome groups (vaccine resistant, vaccine
hesitant, and vaccine receptive) across the independent variables.

First, we used a multivariable, logistic regression model to identify
the factors predictive of vaccine hesitancy compared to those who
were vaccine receptive. The initial step of developing this model
included a stepwise logistic regression model using the theoretical
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constructs, with a cutoff p value of <.05 for retention. The
retained variables were included in the final multivariable logistic
regression model that compared vaccine hesitant to vaccine
receptive students while controlling for variables related to con-
spiracy type thinking, influenza vaccination habit, political party,
COVID-19 health behaviors, and perceptions about the COVID-19
pandemic and vaccination. Finally, using the same method, we
developed another multivariable logistic regression model to
identify the factors predictive of vaccine resistance compared to
students in the other 2 groups (ie, vaccine hesitant and vaccine
receptive).

RESULTS

A total of 7190 students were invited to complete the survey, re-
sulting in 1471 responses. Survey responses were eliminated
when they were partially complete (n = 211), from students medi-
cally ineligible to receive the COVID-19 vaccine (n = 10), and from
students less than 18 years of age (n =2). The final data set con-
sisted of 1248 completed surveys and a final response rate of
18%.

Participants were predominantly non-Hispanic (95.4%), White
(82.4%), and female (69.0%). Table 1 displays additional demo-
graphic characteristics broken down by the 3 levels of willingness
to obtain the COVID-19 vaccine (ie, resistant, hesitant, or recep-
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tive). In our sample, 10.6% of respondents were classified as vac-
cine resistant, 6.9% as vaccine hesitant, and 82.5% as vaccine
receptive. Students aged 18 to 22 years were statistically signifi-
cantly more vaccine resistant and vaccine hesitant than other stu-
dents. Undergraduate students reported more than twice as much
vaccine resistance (16.5% versus 5.9%) and vaccine hesitancy
(9.6% versus 4.8%) than graduate students. Among all racial
groups, Black (13%) and Middle Eastern (14.3%) students report-
ed higher vaccine hesitancy. Vaccine resistance was almost twice
as high among those living with others when compared with stu-
dents living alone (11.6% versus 6.4%).

The proportion of vaccine receptive students was reported to be
higher among those who had COVID-19 infection (73.7%), knew
someone who tested positive (83.9%), and knew someone who
was hospitalized (84.6%). Moreover, 1 in 5 students reported
knowing someone who had died of COVID-19, and those who did
not know someone who died of COVID-19 were almost 2 times
more likely to be vaccine resistant than those students who did
(11.4% versus 6.9%).

Students who received at least 1 influenza vaccine in the past 3
years were significantly more vaccine receptive than those who
reported not getting an influenza vaccine in the past 3 years
(87.8% versus 63.8%; y2=140.07, df=8, p<.01). In addition,

.ble 1. Participant Demographic Characteristics by COVID-19 Vaccination Willingness

COVID-19 Vaccination Willingness

Characteristic Resistant n (%) Hesitant n (%) Receptive n (%) Total n (%)
Sex

Female 87 (10.1 54 (6.3 717 (83.6) 858 (69.0)

Male 44 (11.5) 3283 308 (80.2) 384 (31.0)
Race**

White 118 (11.5) 67 (6.5) 843 (82.0) 1028 (82.4)

Asian 3(2.9) 8 (7.6) 94 (89.5) 105 (8.4)

Black 2 (4.4) 6 (13.0) 38 (82.6) 46 (3.7)

Multiracial 3(10.0) 13.3) 26 (86.7) 30 (2.4

Middle Eastern/North African 0(0.0) 3(14.3) 18 (85.7) 21(1.7)

Other 6 (33.3) 1(5.6) 11(61.1) 18 (1.4)
Ethnicity

Non-Hispanic 125 (10.5) 83 (7.0) 983 (82.5) 1191 (95.4)

Hispanic 7(12.3) 3(5.3) 47 (82.5) 57 (4.6)
Age in years***

18-22 79 (15.0) 49 (9.3) 400 (75.8) 528 (44.9)

23-27 19 (5.4) 24 (6.8) 308 (87.8) 351 (29.2)

28+ 29 (9.0) 12 (3.7) 283 (87.4) 324 (26.9)
College level***

Undergraduate 91 (16.5) 53 (9.6 408 (73.9) 552 (44.7)

Graduate 40 (5.9) 33 (4.8 611 (89.3) 684 (55.3)
International student status**

Domestic 130 (11.5) 6 (6.7) 929 (81.9) 1135 (90.9)

International 2(1.8) 10 (8.6 101 (89.4) 113 (9.1)
Living arrangement*

Living with others 116 (11.6) 73 (7.3 809 (81.1) 998 (80.0)

Living alone 16 (6.4) 13 (5.2 221 (88.4) 250 (20.0)

Values may not equal 100% due to rounding or missing responses.
x° tests were not run on any cells with 0 as frequencies or if less than 80% of cells had frequencies > 5.

*p < .05, **p < .01, ***p < 001
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students who followed CDC recommended COVID-19 guidelines
such as avoiding contact with COVID-19 positive people
(x2=152.17, df=8, p<.01), avoiding indoor shared spaces
(y2=225.65, df =8, p<.01), and utilizing frequent hand wash-
ing/hand sanitizers (x2=44.41, df=8, p<.01) reported statisti-
cally significantly greater vaccine receptiveness than those who
did not.
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Table 2 reports political affiliation, perceptions about the
COVID-19 pandemic and vaccination, and conspiracy-type think-
ing across the 3 levels of willingness (ie, resistant, hesitant, or
receptive). Students who self-identified politically as Democrats
were more likely to be receptive to vaccination (96.3%) compared
with Republicans (53.4%) and Independents (78.7%). Vaccine
resistance was markedly higher among students who identified as

le;ble 2. Political Affiliation, Perception about COVID-19 Pandemic and Vaccination, Conspiracy Thinking by COVID-19 Vaccination

COVID-19 Vaccination Willingness
Resistant n (%) Hesitant n (%) Receptive n (%)
Political affiliation***
Republican 65 (31.9) 30 (14.7) 109 (53.4)
Democrat 10 (1.6) 13 (2.1) 591 (96.3)
Independent 24 (13.8) 13 (7.5) 137 (78.7)
Don't know 33(12.9) 30 (11.7) 193 (75.4)
Perception about COVID-19 pandemic***
Behind us 93 (13.7) 48 (7.1) 539 (79.3)
Happening currently 15 (4.5) 18 (5.4) 302 (90.2)
Still to come 24 (10.3) 20 (8.6) 189 (81.1)
Perception about COVID-19 vaccination***
Personal choice 120 (39.3) 53 (17.4) 132 (43.3)
Everyone's responsibility 2(0.4) 4(0.8) 520 (98.9)
Both 5(1.3) 24 (6.1) 362 (92.6)
Neither 3 (60.0) 1(20.0) 1(20.0)
Conspiracy thinking about COVID-19
Media created fear ***
Disagree 11 (2.8) 10 (2.6) 366 (93.4)
Neither disagree nor agree 16 (5.8) 23 (8.3) 239 (86.0)
Agree 105 (18.2) 53(9.2) 420 (72.7)
Almost all people who get the disease recover from it***
Disagree 46 (4.4) 46 (4.4) 943 (91.1)
Neither disagree nor agree 43 (32.6) 27 (20.5) 62 (47.0)
Agree 43 (53.1) 13 (16.0) 25 (30.9)
Harm from the disease has been exaggerated***
Disagree 27 (3.3) 25 (3.0) 776 (93.7)
Neither disagree nor agree 19 (9.7) 32 (16.4) 144 (73.9)
Agree 86 (38.2) 29 (12.9) 110 (48.9)
More people die from influenza than from COVID-19***
Disagree 33(5.2) 21(3.3) 575 (91.4)
Neither disagree nor agree 33 (8.8) 40 (10.6) 304 (80.6)
Agree 66 (27.5) 25 (10.4) 151 (62.9)
Vaccine is more dangerous than getting the disease
Disagree 37 (3.6) 50 (4.8) 945 (91.6)
Neither disagree nor agree 62 (39.7) 32 (20.5) 62 (39.7)
Agree 33 (55.0) 4(6.7) 23 (38.3)
Pharmaceutical companies withheld information on vaccine side effects***
Disagree 27 (3.0) 29 (3.3) 834 (93.7)
Neither disagree nor agree 57 (21.9) 40 (15.4) 163 (62.7)
Agree 48 (49.0) 17 (17.3) 33 (33.7)
Higher power determines my health outcomes***
Disagree 52 (5.0) 51(4.9) 944 (90.2)
Neither disagree nor agree 31(27.2) 26 (22.8) 57 (50.0)
Agree 49 (56.3) 9(10.3) 29 (33.3)
Vaccination is an attempt to take away my personal freedom***
Disagree 36 (3.5) 49 (4.8) 940 (91.7)
Neither disagree nor agree 25 (22.9) 29 (26.6) 55 (50.5)
Agree 71 (62.3) 8(7.0) 35 (30.7)
Government will control the population through vaccination***
Disagree 34 (3.4) 41 (4.1) 921 (92.5)
Neither disagree nor agree 26 (21.0) 31 (25.0) 67 (54.0)
Agree 72 (56.3) 14 (10.9) 42 (32.8)

*p <.05, **p < .01, ***p < .001
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Republican (31.9%) than as Democrat (1.6%) or Independent
(13.8%). Students who believed that the worst of the pandemic
was behind us were more resistant to vaccination (13.7%) than
those who believed the worst of the pandemic is happening cur-
rently (4.5%). Those students who believed that getting vaccinat-
ed is a social responsibility to others were more than twice as
receptive to vaccination (98.9%) than students who believed get-
ting vaccinated is a personal choice (43.3%). Approximately 40%
of students who viewed COVID-19 vaccination as a personal
choice were vaccine resistant.

Vaccine resistance was also more common among those who be-
lieved in misinformation and conspiracy theories. Those who
agreed that the potential health risks of COVID-19 had been great-
ly exaggerated by the media were more likely to be vaccine
resistant than students who disagreed with that sentiment (18.2%
versus 2.8%). Furthermore, students who believed that the
pharmaceutical companies that manufactured the vaccines hid
information from the public’s view were more likely to be vaccine
hesitant than those who disagreed (17.3% versus 3.3%). Students
who agreed that the government telling everyone to get vaccinat-
ed is a method to control the population were significantly more
resistant to vaccination than those who disagreed with that belief
(56.3% versus 3.4%). Vaccine resistance was significantly higher
among students who agreed that the vaccine is an attempt to take
away personal freedom (62.3% versus 3.5%).

Table 3 reports 2 logistic regression models that were conducted
to identify and assess independent variables that were predictive
of vaccine hesitance and vaccine resistance. Model 1 identified
factors that were significantly associated with vaccine hesitancy
versus vaccine receptiveness, while adjusting for covariates. As
per the IBM, positive instrumental and experiential attitudes
(OR 0.79; 95% CI, 0.72-0.86), high self-efficacy to get vaccinated
(OR 0.90; 95% CI, 0.84-0.96), and high salience (OR 0.80;
95% CI, 0.68-0.94) predicted lower odds of vaccine hesitancy. Not
receiving the influenza vaccine within the past 3 years (OR 4.0;
95% CI, 1.75-9.13) or being unsure (OR 5.22; 95% CI, 1.40-19.43)
about receiving it significantly predicted increased COVID-19
vaccine hesitance compared to those who got yearly influenza
vaccination. Viewing the COVID-19 vaccine as a personal choice
compared to those who saw it as a social responsibility (OR 6.50;
95% CI, 1.81-23.22) was significantly associated with vaccine hes-
itance. Model 1 discriminated well between vaccine hesitance and
vaccine receptiveness with a C statistic of 0.96.

Model 2 predicted factors associated with vaccine resistance ver-
sus all other vaccine willingness categories, while adjusting for
covariates. As per IBM, subjective norms were significantly predic-
tive of resistance to getting the COVID-19 vaccine. Students who
were not influenced by people in their social network regarding
the decision to get the COVID-19 vaccine had significantly higher
odds of vaccine resistance (OR 0.91; 95% CI, 0.86-0.95). Descrip-
tive norms were also significantly predictive of resistance to get-
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ting the COVID-19 vaccine. Students who strongly disagreed with
the idea that most people they know approve of them getting a
COVID-19 vaccine were almost 5 times as resistant compared with
students who strongly agreed with that sentiment (OR 4.69;
95% CI, 1.12-19.74). Students who disagreed or were ambivalent
(neither disagree nor agree) that most people approve of them
getting a COVID-19 vaccine were 4 times as resistant compared
with students who strongly agreed with that view (OR 4.18;
95% CI, 1.40-12.43 and OR 4.52; 95% CI, 1.95-10.50, respectively).

Not obtaining the influenza vaccine for the past 3 years also
increased vaccine resistance when compared to those who got
yearly influenza vaccination (OR 3.44; 95% CI, 1.67-7.11). Higher
conspiracy-type thinking predicted increased resistance to vac-
cination (OR 1.09; 95% CI, 1.04-1.14). Believing that COVID-19
vaccination is a personal choice and not a social responsibility to
others strongly predicted increased resistance to the vaccine (OR
16.12; 95% CI, 3.53-73.57). Overall, model 2 was highly predictive
of vaccine resistance with a C statistic of 0.97.

DISCUSSION

Nearly 83% of students in the current study were vaccine recep-
tive, meaning that they had already received the vaccine, were in
the process of making an appointment to get it, or were planning
to get it as soon as it was available. Only 6.9% were vaccine hesi-
tant and 10.6% were vaccine resistant. Our results were similar to
a spring 2021 survey of 1032 college students across the US con-
ducted by College Finance which reported that 87.6% of college
students were planning on getting the vaccine, 8.4% were unsure,
and 4% were not planning to get it.31

As we hypothesized, the IBM constructs of instrumental and expe-
riential attitudes and self-efficacy predicted lower odds of vaccine
hesitancy. Conversely, perceived social norms were highly predic-
tive of vaccine resistance. According to IBM instrumental attitudes
(cognitive beliefs about the outcomes of getting vaccinated) and
experiential attitudes (emotional responses to the thought of get-
ting vaccinated) play a significant role in behavioral intentions.32
In this situation, students who did not believe in beneficial out-
comes of getting vaccinated and/or those who had strong nega-
tive, emotional responses to the idea of getting vaccinated (eg, fear
of needles or side effects) were more vaccine hesitant and
resistant. Prochaska33 recommends that for a person to move
toward action, the advantages of changing must increase about
twice as much as the disadvantages/cons decrease. Therefore,
those who design health communication campaigns for the vac-
cine hesitant should put twice as much emphasis on the benefits of
getting vaccinated as on reducing the disadvantages or barriers.

We also found that higher levels of self-efficacy predicted lower
vaccine hesitancy. Students with a strong sense of efficacy are
more likely to be intrinsically motivated and will exert a high de-
gree of effort to accomplish a goal, even in the midst of resistance
or barriers. According to Bandura,3* all 4 sources of self-efficacy
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. 3. Integrated Behavior Model Constructs and other Key Variables that Predict COVID-19 Vaccine Hesitance and Resistance

Model 1: Vaccine Hesitance”
IBM constructs

Key independent constructs

Other constructs

Model 2 -Vaccine Resistance®

IBM constructs

Key independent constructs

Other constructs

Instrumental and experiential attitudes
Personal agency—self-efficacy

Salience

OR (95% Cl)

J9%** (72-.86)
.90*** (.84-.96)

.80** (.68-.94)

Habit of getting influenza vaccine in the last 3 years

Once every year
1 time

2 times

Did not get it
Unsure

COVID-19 related health behaviors
Conspiracy thinking
Perceptions about COVID-19 pandemic
Behind us
Happening currently
Still to come
Perceptions about COVID-19 vaccination
Everyone's responsibility
Personal choice
Both
Neither
Unsure
Political affiliation
Democrat
Republican
Independent
No preference
Don't know

Perceived norms—subjective
Perceived norms—descriptive
Strongly agree
Agree
Neither agree nor disagree
Disagree
Strongly disagree

Knowledge
Regarding COVID-19 infection
Regarding COVID-19 vaccine

Reference

.89 (.27-2.94)
1.72 (.55-5.36)
4** (1,74-9.13)
5.22* (1.40-19.43)

1.12 (1-1.26)
.97 (91-1.04)

Reference
.73 (.32-1.66)
.83 (.36-1.89)

Reference

6.50** (1.81-23.22)
3.06 (.91-10.26)
.96 (.00-187.90)
2.82 (.43-18.30)

Reference
2.87 (.95-8.69)
1.62 (.56-4.68)
1.53 (.55-4.24)
2.60 (.82-8.28)
OR (95% CI)

91%** (.86-.95)

Reference

1.23 (.53-2.88)
4.52*** (1.95-10.50)
4.18%* (1.40-12.43)
4.69* (1.12-19.74)

.79 (.56-1.14)
77 (59-1.01)

Habit of getting influenza vaccine in the last 3 years

Once every year
1 time

2 times

Did not get it
Unsure

COVID-19 related health behaviors
Conspiracy thinking
Perceptions about COVID-19 pandemic
Behind us
Happening currently
Still to come

Reference

2.05 (.81-5.21)
44 (.09-2.06)
3.44* (1.67-7.11)
1.87 (.53-6.58)

.96 (.89-1.04)
1.09%* (1.04-1.14)

Reference
.91 (.40-2.07)
.86 (.41-1.80)

Perceptions about COVID-19 vaccine responsibility

Everyone's responsibility
Personal choice
Both
Neither
Unsure

Political affiliation
Democrat
Republican
Independent
No preference
Don't know

Reference

16.13*** (3.53-73.57)
1.15 (.20-6.75)

5.88 (.35-99.97)

3.80 (44-32.78)

Reference
1.40 (49-4)
1.31 (43-3.97)
1.57 (.57-4.36)
.96 (.25-3.73)

OR = Odds Ratio, CI = confidence interval *p < .05, **p < .01, ***p < .001
“Model 1 compares vaccine hesitant students with vaccine resistant students, number of observations = 1073, df = 19, log likelihood = -140.40, R?=0.50.
®Model 2 compares vaccine resistant students with all other students, number of observations = 1243, df = 23, log likelihood = -169.37, R?=0.59.
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should be considered when designing an intervention: (1) mastery
experiences (give many opportunities to achieve success), (2)
vicarious experience (see peers and hear from peers who were
vaccinated), (3) verbal persuasion (give credible, valid infor-
mation and positive feedback to guide them through the behavior
and/or to motivate them to make their best effort), and (4) emo-
tional state (alleviate their fears and reduce anxiety surrounding
vaccination).35

Considering that we surveyed young adults, who are more typical-
ly concerned than older adults about what others think about
them, the influence of perceived social norms was not surprising.
Students who believed that most people they know would not
approve or be ambivalent of them getting a vaccine were much
more resistant to getting vaccinated than students with the oppo-
site perceptions of the social norm. In general, people have a
greater tendency to behave in accordance with their attitudes
when their attitudes are supported by in-group norms.36 Such
results point to the importance of connecting the vaccine hesitant
with others who are familiar, well-respected, and who recom-
mend obtaining the vaccine (eg, their primary care providers.) For
example, 67% of participants in a recent study reported they
would accept a COVID-19 vaccine if it is recommended for them.37

Our findings regarding political party affiliation corroborate our
results that students are influenced by perceived social norms. For
example, students who self-identified as Democrat were much
more likely to be receptive to getting vaccinated than Republicans
or Independents. Likewise, vaccine resistance was much higher
among Republican students than students who identified as Dem-
ocrat or Independent. Our findings regarding the deep partisan
divide in vaccine receptivity are supported by multiple studies. A
Monmouth University poll of American adults in April 2021 re-
ported that only 36% of Republicans had received at least 1 shot
of the vaccine compared with 67% of Democrats and 47% of Inde-
pendents. In that same study, 43% of Republicans said they would
likely never get the vaccine.38

Similar partisan divide exists for vaccine mandates. As of August
2021, a total of 572 colleges and universities required a COVID-19
vaccine of at least some students and/or employees.3? In a survey
of 2000 college students conducted by Inside Higher Ed and Col-
lege Pulse, 90% of students who self-identified as Democrat sup-
ported a vaccine mandate for colleges versus only 37% of students
who self-identified as Republican.40

Furthermore, students who believed in conspiracies and misinfor-
mation and that getting a vaccination is a personal choice instead
of a social responsibility to others were more likely to be vaccine
hesitant and resistant. Given the widespread exposure to conspir-
acy theories via social media and the internet, it is an emerging
research domain within social psychology.4t There is a growing
need to better understand these beliefs through research, cau-
tiously mitigating the unintended risk of exposure to conspiracy
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theories translating into beliefs for a small group of research par-
ticipants.+2

The results of our study should be interpreted with potential limi-
tations in mind. First, we tested the stability-reliability of the sur-
vey with undergraduate college students in a health-related class.
This may have biased our pilot-test results due to the shared ca-
reer interests of the cohort. Second, our return rate was 18%, that
has resulted in a convenience sample, diluting the effect of ran-
domization. The extent to which the return rate is less than 100%
threatens the external validity of our findings, limiting the ability
to make generalizations beyond the responding students. Third,
students were from only 2 public universities in northern Ohio.
Thus, the generalizability of our results to all US college students
may be limited. Fourth, due to the cross-sectional nature of our
study, we cannot infer any causality and we lack the ability to de-
termine whether those who intended to get a vaccine actually
received it. Fifth, social desirability bias may have influenced some
of the respondents’ answers. If that is the case, the percentage of
those who are vaccine receptive may have been overstated. How-
ever, the strength of our study is the utilization of well-accepted
theoretical models as the framework of our research to increase
its validity.2> Lastly, the classification of vaccine willingness is
much more complex today than that used in our study because of
vaccines mandates and multiple boosters. However, it is a
strength of this study that our vaccine willingness groups re-
mained unbiased by these factors, thereby enabling fair prediction
of receptiveness, hesitancy, and resistance.

PUBLIC HEALTH IMPLICATIONS

Vaccine hesitancy is an ongoing and constantly evolving concern.
Our data were collected before the outbreak of the Delta and Omi-
cron variant, full US Food and Drug Administration (FDA) approv-
al of Pfizer vaccine, and conversations pertaining to booster doses.
The methodology described in our study, identifying the key theo-
retical constructs predictive of vaccine hesitancy, could inform
valuable lessons for anticipated emerging and re-emerging infec-
tious diseases. Approaches to prioritize and target such constructs
could inform timely interventions to protect campus communities
against them.

As college students return to campus, the emergence of the newer
COVID-19 variants has become a great concern to college adminis-
trators. Continued campaigns on college campuses are necessary
to communicate the doubled risk of hospitalization and attend-
ance to emergency care due to the emerging variants among
unvaccinated individuals.43 Emphasis should be placed on vaccina-
tion as one of the best methods that protect against existing vari-
ants and slows the emergence of newer variants by reducing the
spread of infection.1* The Pfizer vaccine was approved by the FDA
on August 23, 2021, and contributed to decreasing vaccine hesi-
tancy as well as improving vaccination rates.** According to a
survey published in June 2021 by the Kaiser Family Foundation,
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30% of the unvaccinated respondents expressed willingness to get
the COVID-19 vaccine after it received full FDA approval.2® Howev-
er, a subsequent study in 2022 has shown that the increase was
moderate and very short-term post approval.45 This observation
has been potentially attributed to the fact that those awaiting ap-
proval may have provided a socially desirable response and did
not act on their intentions after FDA approval. On the other hand,
subsequent multiple vaccine approvals by the FDA resulted in
educational and worksite vaccine mandates, even though opposi-
tion among the unvaccinated persists, with 92% of them opposed
to such mandates.*¢ Furthermore, conflicting and uncoordinated
announcements from the US White House COVID-19 Response
Team, CDC, and WHO before the FDA’s approval of the booster
doses generated confusion and doubt regarding the benefits and
effectiveness of the primary and booster vaccines for COVID-19.47
Thus, future studies should continually re-examine vaccine hesi-
tancy among college students with the changing scope of the
COVID-19 pandemic, vaccine mandates at educational institutions,
and the evidence pertaining to long-term efficacy and safety of
vaccines.
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APPENDIX.

The College Student COVID-19 Vaccination Survey

The Rocket Student Pandemic Health Survey
The University of Toledo

+ Thank you for participating in the pilot test for this important health study.
+ The survey will only require about 10-12 minutes of your time.

+ Noone can connect your answers to your identity.

+ Your answers to this survey are confidential.

Please read carefully: By clicking “I agree” below, you are indicating that you:
+ Areatleast 18 years old.
+ Have read the informed consent letter that was attached to the email invitation.

+ Have had all your questions answered.
+ Have decided to take part in this research.

1 AGREE

Display: Only for those who decided to NOT get the vaccine

1. Decision about not getting the COVID-19 vaccine is....

under my control

Not under my control [
a5

2. For each item below, please rate their impact on your decision not to take the COVID-19 vaccine.

Moderate
Impact

AlLittle
Impact

Significant

Impact

No Impact

a. Not knowing exactly where to get the vaccine.

b. Not being able to drive somewhere within 10-15
‘minutes to get the vaccine.

c. Having to wait more than a week to get an
i to get the vaccine.

d. Not being given time off from school or work without

penalty to get the vaccine.

. Havinga bad experience/bad reaction to vaccines in
the past.

=)

Not getting a recommendation to get the vaccine from
a health care provider.

Not trusting the healthcare system.

Not trusting the vaccine is safe.

Not trusting in the US government

=[=[=]=

Having to pay for part or all the cost of getting the
vaccine.

=

Observing others have negative side effects from the
vaccine.

Hearing from or reading the writings of others who
are di ing others from getting the vaccine.

3. Please specify if you have any other factor(s) (not mentioned above) that has impacted your decision not to get

the COVID-19 vaccine.
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Section A: Your Status, Intentions and History [Behavioral Intentions]

Instructions: For each item below, please select the answer that best describes your history and views.

Which of the following statements best describes your current status regarding getting the COVID-19 vaccine?
(Please select only one response) (PAPM)

a.  Ihave not heard much about a COVID-19 vaccine.

b. Thave not thought much about getting vaccinated with the COVID-19 vaccine.

c. lam undecided about getting the COVID-19 vaccine.

d. Tthought about it and decided not to get the COVID-19 vaccine. (skip to question #3 below)

e. Thave decided to get the COVID-19 vaccine as soon as it is available to me.

. Tam in the process of making an appointment to gt vaccinated with a COVID-19 vaccine.

g Iwas advised by a medical provider not to receive it. (End of Survey)

h. Thavealready received the vaccine. (skip to question #3 below)

When the COVID-19 vaccine is available to you, which of the following best describes your intentions?
[Behavioral Intentions]

a. Iwill get the vaccine as soon as | am able.

b. Iwill wait a while and see how the vaccine is working for others who received it.

c.  Twill get the vaccine but only if it is required of me to work or do other activities that I want to do.

d. Tam not sure what I am going to do.

e. I will not be getting the vaccine.

Thinking about the impact COVID-19 is having on the US, I would say that the worst of the problems are:
a. Behind us (in the past)
b, Happening currently
¢ Still to come (in the future)

Which statement below best describes your view regarding getting vaccinated against COVID-19?
a  Getting vaccinated is a personal choice.
Getting vaccinated is part of everyone’s responsibility to protect the health of others.
¢ Both
d. Neither
e Unsure/Don’t know

For each question below, please select the answer that applies to you.

[[Question [ Yes No Don't know |

I
| a. Have you had a COVID-19 infection? | |
|_b._Have you been tested for COVID-197 | |

Skipto 6 Skipto 6

. Was the test positive for having COVID-19?

a. Yes
b. No (Skip to 6)
c.  Don’t know (Skip to 6)

5b. Were you hospitalized due to your illness?

a. Yes
b. No

Do you know someone in your social circle (example: friends, family, neighbors, co- | Yes No Don't know
ho

worker, wi

a. tested positive for COVID-197

b. _were hospitalized due to COVID-19?

c.__died from COVID-19?

Section B: Your Thoughts

SKIP: for those who decided to NOT get the vaccine

1

3.

How §
that best matches your views [Salience]

ing to you regarding getting the COVID-19 vaccine? Select the answer

Not Important | Somewhat Tonortant lVery
mportant

How important is/was it to you to . Stall T

a.  Get the COVID-19 vaccine.

b, Decrease your odds of having serious health
effects from COVID-19.

c._Decrease your odds of dying from COVID-19.

Which of the words below best describes your feelings and thoughts as you think about getting a COVID-19
vaccine in the future OR describe your past feelings or thoughts prior to when you went to get a COVID-19
vaccine?

Select the placement on the line that best describes your feelings/thoughts.
[Instrumental and Experiential Attitude]

Scary Comfortin
1 | 2 | 3 [ 4 5
Painful No Pain
[ 2 [ 3 [ C I 5
Difficult Easy
1 [ 2 I 3 [ 4 I 5 J

In agreement with my views
4 5

Effective at reducing serious illness

Opposed to my views
1 2 | 3 [

Ineffective at reducing serious illness
1 2

3 [ 4 [ 5 ]
Unsafe Safe
[ 2 [ 3 [ 4 [ 5
Harmful Beneficial
I 2 I 3 I 4 5

For each statement below select “True” if the statement is true and “False” if the statement is false. [Knowledge]

Please mark “True” or “False for each item below. True | False

a. The vaccines available to Americans are less than 50% effective at preventing serious illness
and /or death from COVID-19.

&

The absolute best way to avoid getting COVID-19 is to not breathe the same air as other people
who live outside your
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Most COVID-19 infection occurs when people touch a contaminated surface and then touch their
eyes, nose, or mouth.

“Almost all people who spread the virus to others have a fever and other symptoms (eg, cough).

The companies that developed the vaccines did not test the safety of their vaccines.

The Piizer and Moderna vaccines use a new technology that changes the DNA of your cells,

wfmlefe

The technique used by Johnson and Johnson to develop their vaccine is much safer than the
techniques used by Pfizer and Moderna.

L

In the US, the Pfizer and Moderna vaccines have caused serious side effects in more than 50%
who have received it.

Section C: Your P i

1. Please indicate yourlevel of i with the
[EPPM: Perceived Susceptibility, Severity, responce efficacy, response costs]

Neither
Disagree | Disagree nor | Agree
Agree

Strongly

Strongly
Agree or Disagree? Disagree Agree

a. My chances are high of getting severe
health outcomes from COVID-19.

b. IfI were to get a COVID-19 infectionor a
reinfection, the health outcomes would be
very serious.

c. Itwould be/was a real hassle for me to get
a COVID-19 vaccine.

d. The COVID-19 vaccine that willbe/was
available to me is effective at reducing my
risks of severe disease from COVID-19.

2. Please rate your level of confidence to do each action below? [Self-Efficacy]
SKIP: for those who decided to NOT get the vaccine

Not Confident | Somewhat

atall Confident (e itants

How confident are / were you regarding COVID-19

Very
Confident
vaccineto.. . s

a. Find an casily accessible location that
provides/provided the vaccine to you.

=

Make an appointment to get the vaccine.

. Get toa location that provides/provided the vaccine.

&

. Pay the cost of the vaccination.

®

Get one or more v.u:uuc shots as recommended by
health

=)

Fill out and complete all the paperwork that is
with getting the vaccine.

Handle fear of needles that you may have.

®

| &

Handle any side effects of the vaccine.

[Subjective Norm and Descriptive Norm]

Instructions: For the statement below, please select the answer that best describes your views

Strongly Disagree | Neither Disagree Strongly
Disagree BT | nor Agree Agree | Agree

1. Most people that | know would approve of
me getting a COVID-19 vaccine.
[Descriptive Norm]

: For each question below, please select the answer that best describes your views. Select
“Not Applicable” if those specific people are not in your life.

2. How likely is it that the individuals listed below have already received or will get the COVID-19 vaccine, when

available? Select “Not Applicable” if those specific people are not in your life. [Descriptive Norm]
" t
Very 7 Likely Very &
Unlikel Unlikely Likel Applicable

a. Health care providers

b. Immediate family (parents/
siblings)

c.Other family members

d. Spouse/Partners/Significant
others

e.Friends

f. Roommates

g. Professors/ Academic advisors

h. Your boss

3. How influential are the opinions of the people listed below regarding your decision to get the COVID-19vaccine?
[Subjective Norm]

Not Somewhat Very Not

a Health care providers

b. Immediate ﬁmlly

c. Other family Seribers

d Sponse/Parmers/
others
e. Friends

f. Roommates
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[Environmental Constraints, Perceived Control, Response Efficacy & Response Costs]
SKIP: for those who decided to NOT get the vaccine

Instructions: For each item below, please select the answer that best describes your thoughts.

1. Decision about getting or not getting the COVID-19 vaccine would be/was...

Not Under My Control Completely Under My Control
1 T 2 [ 3 [ 4 5

Please rate whether each factor listed below would /did make it DIFFICULT or EASY for you to obtain the vaccine.

N

Very difficult | Somewhat | Neither | Somewhat | Very easy
difficult ea

®

Knowing exactly where to get the vaccine.

&

Be able to drive somewhere within 30

minutes to get the vaccine.

Having to wait more than a week to get an
to get the vaccine.

. Having to pay more than $20 for the

vaccine.

Being given time off from school or work

without penalty to get the vaccine.

Having a bad experience/bad reaction to

vaccines in the past.

Obtaining a recommendation to get the

vaccine from a health care provider.

Trusting the vaccine is safe.

Not trusting in the US government.

Receiving a free vaccine (no cost to you).

Seeing others get the vaccine and not having

any health problems from the vaccine.

A Heanng/readmgihmgs from others that

people from getting the vaccine.

o

[

)

=]

®

=T [=

w

Please specify if you have any other factor(s) (not mentioned above) that would make/made it DIFFICULT for you
to get the COVID-19 vaccine.

4. Please specify if you have any other factor(s) (not mentioned above) that would make/made it EASIER for you to
get the COVID-19 vaccine.

g Professors/Academic
advisors
h. Yourboss

Section F: Your Opini

1. How much do you agree or disagree with the following statements?

[Conspiracy Type Thinking]
m Neither

Rate your level of disagreement/agreement | Strongly | . Strongly

with each statement below. Disagree Disagree :sag"eee Agree Agree

a. The mainstream media has been creating
unnecessary fear by constantly talking and
writing about COVID-19.

b. A COVID-19 vaccine is not needed since
almostall people who get the disease
recover from it.

c. The potential harm of being infected by
COVID-19has been greatly exaggerated.

d. Inthe US, millions more per year die
from the flu thanfrom COVID-19.

e. The vaccine for COVID-19 is more
dangerous than getting the disease itself.

. Pharmaceutical companies who made the
vaccines have hidden information from the
public that these vaccines cause bad health
conditions.

g. Itreally makes no sense for me to get the
COVID-19 vaccine since a higher power
determines my health outcomes anyway.

h. The COVID-19 vaccine is an attempt to take
awaymy personal freedom.

i. The government telling everyone to get
vaccinatedis a method to control the

Where do you get most of your information about COVID-19 topics? (select all that apply below).
Friends

Family

Health care providers

Religious leaders

Social media (eg, Facebook, Instagram, Tik Tok)

YouTube

Television

Government websites (eg, CDC)

Medical related websites (eg, Mayo Clinic)

Peer reviewed research papers in medical/scientific journals (eg, New England Journal of Medicine)
My professors

Other (please specify)

e L S N
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2. How many times in the past three years did you get the flu vaccine? [Habit]
a. Once every year (3 times)
b. 2times
c. 1time
d. Didnot get the flu vaccine at all in the past 3 years
e, Unsure/ do not remember

3. Inthe past month, how often did you do each of the following? (Health behavior)

Allor Most
the Time

Hardly Some of

In the past 30 days how often did you....2 Never T o

Do Not

a. Wear a face covering/mask when in contact
with others who live outside your household.

&

Maintain at least 6ft distance between
yourselfand those who live outside your
household.

o

Wash your hands thoroughly with soap and
water or hand sanitizer after touching objects
frequently touched by others.

B

"Avoid indoor spaces where you would be
breathing the same air as others who live
outside your

®

. Avoid close contact with people who tested
positive for COVID-19.

ot go by of
increased risk of COVID-19 infection.

4. Currently, which political party do you lean more towards?
a. Republican
b. Democrat
c. Independent
d. None/No preference
e. Don’t know

5. Select the answer below that best describes your current overall health status in each area.

Health Areas Excellent Good Fair Poor
‘a. Physical health?

b. Mental health?

Very Poor

6. Foreach of the health areas listed below, have you seen a healthcare provider (in person or using
telehealth) in the past 12 months? (Note: A healthcare provider means a physician, physician assistant,

nurse practitioner, or a psychiatrist).

Health Areas Yes No

a. For your physical health needs?

Unsure

b. For your mental health needs?

15. Do you identify as Hispanic or Latino?

a Yes
b. No
16. What is your race? (Select all that apply below)
a. White
b. Black
c. Asian

d.  American Indian or Alaskan Native
e. Native Hawaiian/Pacific Islander
. Middle Eastern or North African
g Other/Multiracial (pl ify)

17.  Isthere anything else that you would like to say about the topic of COVID-19, and COVID-19 vaccines?

Any final thoughts?

Thank you for completing the survey!

7.

8.

9.

Ohio Journal of Public Health, Vol. 5, Issue 2 ISSN: 2578-6180

‘What is your current age (in years)? (dropdown menu)
Less than 18 24

18 25
19 26
20 27
21 28
22 29
23 30 years old or more

What is your rank in college? (Select only one below)
a.  Freshman

b.  Sophomore
. Junior
d Senior
. Graduate Student

f. Unclassified
g Other (please specify):

Which of the following best describes the college in which your current academic major is housed?
(Select only one below)

a. College of Arts and Letters

b. College of Business

c. College of Education

d. College of Engineering

e. Health and Human Services

f. Collegeof Law

g College of Medicine

h. College of Music

i, Other (p pecify):

. Which of the following best describes who you are currently living with?

a. Ilive alone (skip to question 13)
b. 1live with other people

In which age categorie(s) are those with whom you live? (Select all that apply to capture
everyone)
a. 0-12
13-18

66 years and older

Do any of the people that you live with have a medical condition that puts them at risk of having

serious healt from a COVID-19
a. Yes
b. No
c. Unsure
. Are you an international student at UT?
a. Yes
b. No

. What s your gender? (Select only one below)
a. Male

b. Female
c. Other, please specify.
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ABSTRACT

Background: This study seeks to measure the impact of COVID-19 on health care jobs in Ohio. We examine whether
health care sector workers were similarly affected compared to workers in other industries in Ohio and if there were any
significant differences in job categories within the health care sector.

Methods: Using a rich dataset provided by the Ohio Department of Job and Family Services (ODJFS), we study the
employment levels for different health care subsectors in Ohio by calculating job creation, destruction, and reallocation
rates and analyze the disruption in labor markets caused by COVID-19.

Results: Certain health care subsectors such as ambulatory health care services and hospitals recovered almost
immediately after the lockdown but are still below their pre-COVID-19 employment levels. The social assistance subsector
eventually recovered but also has not reached its pre-COVID-19 employment level. The nursing and residential care
subsector has experienced a continuous decline in jobs. Although both job creation and destruction rates reached their
relative peaks for all health care subcategories, the gap between pre-COVID-19 and post-COVID-19 levels was higher for

job destruction rate.

Conclusion: Ohio’s health care sector has not yet fully recovered from the COVID-19 lockdown imposed in 2020.

Keywords: COVID-19; Health care; Labor economics; Secondary analysis

INTRODUCTION

The Centers for Disease Control and Prevention (CDC) confirmed
the first case of coronavirus disease 2019 (COVID-19) on January
28, 2020.1 Since then, there have been more than 82 million cases
and 995 000 deaths in the United States (US) due to COVID-19 as
of May 2022.2 To contain the deadly virus in the US, states imple-
mented various safety measures such as stay-at-home orders and
mask mandates. These events led to a nationwide shock as people
struggled to accept this new reality.

Along with being a global health crisis, COVID-19 has also been an
economic crisis.3 The US gross domestic product (GDP) declined
by a record 32.9% in the second quarter of 20204 and unemploy-
ment rate reached 15%.> The federal government passed the
CARES Act with an aim to provide economic support to US citizens.

On March 22, 2020, Governor DeWine issued a stay-at-home order
for all Ohioans. This required closure of all nonessential business-
es and ensured a statewide lockdown to curb the spread of the
virus.6 Health care workers were uniquely affected by the
COVID-19 lockdown as it comprised of services that provided es-
sential care (ie, the sector was not under complete lockdown).
Because health care workers form 14% of the total workforce in
Ohio,” which is one of the highest in the nation, it is important to
identify the overall effect of the COVID-19 lockdown on people
employed by this sector.

Furthermore, even within the health care sector, the impact may
be quite different for different groups. For instance, clinics provid-
ing outpatient services such as general practitioners, optometrists,
and dentists may experience a more sudden decrease when it
comes to in-person interaction as compared to hospitals, which
contrastingly may experience a surge in patients admitted due to

© 2023 Saannidhya Rawat. Originally published in the Ohio Journal of Public Health (http://ojph.org). This article is published under a Creative Commons Attribution 4.0 International
BY License (http://creativecommons.org/licenses/by/4.0/).
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coronavirus. In this paper, we analyze the rich dataset provided by
the Ohio Department of Job and Family Services (ODJFS) to study
the dynamics of such labor markets. A complete definition of loca-
tions covered and the associated health care sector and its subsec-
tors is shown in the Methods section.

The COVID-19 recession in this study starts at the time when the
lockdown was announced in Ohio. The Great Recession (also
known as the Financial Crisis), as defined by National Bureau of
Economic Research (NBER), was from the last quarter of 2007 to
the second quarter of 2009.8 There were significant differences
between the health care sector and the rest of the sectors (referred
as non-health care) in Ohio during the Great Recession. However,
these differences were not evident during the economic recession
caused by COVID-19. These results are consistent with rest of the
country.?

Figure 1 shows year-over-year percentage change in the number
of employed workers in health care and non-health care sectors in
Ohio. The health care sector employment levels did not fall greatly
during the Great Recession, even though other sectors saw a sig-
nificant reduction in job levels. Contrastingly, COVID-19 recession
led to a sharp reduction in health care workforce and this decline
mimicked the reduction in non-health care sectors, although the
decline in health care was not as steep.

The unit-level data in this study allows us to look further than just
observing aggregate employment patterns and observe more
deeply how people may be affected by the changing state of the

Ohio Journal of Public Health, Vol. 5, Issue 2 ISSN: 2578-6180 U

economy. Whenever a representative unit hires a new person and
adds them to their payroll, a new job is created and whenever a
person is removed from the payroll, a job is destroyed. Even with-
in Ohio, thousands of jobs are added and destroyed every day.
These new jobs can either be created by existing firms which are
expanding their workforce or by new firms entering the market.
Analyzing the number of jobs created by new and existing firms in
Ohio can tell us how likely is a person to get a job. Similarly, when
firms downsize their workforce or exit the market, they destroy
jobs. Analyzing the number of jobs destroyed by surviving and
exiting firms in Ohio can tell us how likely a person is to lose a job.
Together, these variables can tell us about the ongoing shifts in the
labor markets.

METHODS

Data

The data for this study comes from the ODJFS and range from Jan-
uary 2006 to June 2021. Ohio Revised Code (ORC) Section 4141.13
(G) requires the ODJFS to collect information from all Ohio
employers to determine if they are subject to the state’s
unemployment insurance laws. According to the ODJFS website,
unemployment benefits are financed by taxes paid by employers
to the federal and state governments.1® The federal taxes cover
most of the program’s administrative costs, and the state taxes
fund the actual benefits. Unemployment benefits provide short-
term income to workers who lose their jobs through no fault of
their own and who are actively seeking work. The ODJFS collects
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this data via their State of Ohio Unemployment Resource for
Claimants and Employers (SOURCE) application. The employers
report to ODJFS the number of employees on their payroll and the
wages paid to these employees. Each employer has a unique em-
ployer identification number (EIN) and is classified as per North
American Industry Classification System (NAICS). Data on the
number of employees are available at a monthly level, and data on
wages is available at a quarterly level. For this study, we use data
on number of employees.

We define the NAICS category and major health care subcatego-
ries considered for this study. The NAICS records category 62 as
health care and social assistance.l! One important thing to note is
that NAICS does not distinguish between health care and social
assistance services, citing difficulties in identifying the boundaries
of these activities. We follow the same delineation and consider
the 4 highest categories under this sector: ambulatory health care
(621), hospitals (622), nursing and residential care (623), and
social assistance (624).

Ambulatory health care subsector serves patients who do not re-
quire inpatient services and are generally associated with outpa-
tient services (ie, they do not require the patient to be admitted
overnight). Offices of physicians, dentists, optometrists, mental
health practitioners, occupational and speech therapists, and out-
patient care centers fall under this category.

Hospitals form the majority of the health care sector and mainly
provide medical, diagnostic, and treatment services to inpatients
but can also have small-scale outpatient services. These health
care institutions are generally much larger in size than units un-
der other sectors and provide specialized facilities that are essen-
tial for the region.

The nursing and residential care subsector provides nursing, su-
pervisory, residential, or any other type of care required by its
patients, who are sometimes referred as residents. The social as-
sistance subsector provides a wide variety of social assistance
services directly to their clients which include, but are not limited
to, individual and family services, childcare services, community
food services, and temporary shelters and housing services.

Variables

1. Number of employed persons is the variable of interest and
is defined as the number of workers that were reported to
OD]JFS by a unit and were part of its payroll.

2.  The NAICS code variable identifies the specific industrial
category of a unit as per NAICS.

3. Subcategories variable uses NAICS code and separates sec-
tors into health care and non-health care.

4. Unique location identifier, known as “unit” throughout this
paper, was used to identify a particular location or address
related to health care sector.
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Measures

In order to truly understand the jobs related to Ohio’s health care
sector, we need to study the dynamics of Ohio’s health care labor
market. In this paper, we do this by analyzing job flows, that is, the
creation and destruction of jobs within the health care sector and
its subsectors. Job creation rate represents the sum of job gains
measured at a unit over 1 month due to either opening of new
units or expansion of jobs within an existing unit. Job destruction
rate represents the sum of job losses resulting from either closing
of a production unit or contraction in the number of jobs by an
existing unit. Job reallocation rate is equal to the sum of job crea-
tion rate and job destruction rate. Net employment rate is equal to
the difference between job creation rate and job destruction rate.
All the rates were based on monthly data and were calculated on
an annual or year-over-year basis. Below, we mathematically de-
fine each of these measures.

Let Eicbe defined as the number of people on it company's payroll
during t*h time period, where i € {1,2, ..., N} for some N € N and
t € {1,2, ..., T} for some T € N, where N is the set of natural num-
bers.

Then,
Let monthly job creation be JC; = —11\7 Z?’zleit, where

Ey —Ejr4,

ifEy—E;_1 =20
]Cit={0 f it it—1

if Ey —Eyp 1 <0

1
Let monthly job destruction be /Dy = = YN .JDit, where

Dy, = {0 ) if Byt = Ejp1 20

¢ —(Eit — Eit-1) ifEqx—Epx 1 <0

JC JC-12
SN By BB

Let annual job creation rate be ]CRt =

D Dy—
Let annual job destruction rate be JDR; = 1\{ L~ ,{ f12
Zi=1Eit Ei=1 Ejt—12

Let reallocation rate be RR, = JCR, + JDR,
Let net employment rate be NER, = JCR, — JDR,

Further, let T be the period when lockdown was announced in
Ohio.

Let average job creation rate before and after COVID-19 be ]CRO

——— — - T
and JCR,where JCR,* Mﬁ and JCR= Ze—7JCRe

-1 T-T+1
Similarly, let average job destruction rate before and after COVID-19
4 TR T _ SIciDRe e IhpJDRe
be and , whert ==2t=1J""tand z&=r 1
JDRqand JDR wher  JDR, = =22 and JDR, = ==

Then, our job loss measure (JL) is defined as

JL=(JDR, —JDR,) — (JCR, — JCR,)
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RESULTS

We first share the results related to jobs generated by each sub-
sector within health care before and after COVID-19. Post-
COVID-19 period begins April 2020, after the announcement of
the stay-at-home order by the Ohio Department of Health (ODH).

Figure 2 shows monthly number of employed persons within Ohio
by each major NAICS subsector under health care. All subsectors
experienced a decline due to lockdown imposed by COVID-19, but
the sharpest decline was experienced by ambulatory health care
services and social assistance sectors. Both these sectors recov-
ered after the shock but have, so far, failed to reach the pre-
COVID-19 levels. Hospitals experienced a temporary decline but
also recovered promptly. The nursing subsector has experienced a
constant decline since the advent of the COVID-19 crisis.

Table 1 shows average pre-COVID-19 and post-COVID-19 lock-
down levels for job creation, destruction, reallocation, and net
employment rates for health care and its subsectors. Pre-COVID-
19 period is up to March 2020 and post-COVID-19 period begins
April 2020 (ie, once the stay-at-home order was announced). Each
subsector had a positive net employment rate before COVID-19
but had a negative net employment rate after COVID-19. For ex-
ample, the ambulatory health care subsector had a net employ-
ment rate of 0.15% before COVID-19 but had a net employment
rate of -0.27% after COVID-19.

Ohio Journal of Public Health, Vol. 5, Issue 2 ISSN: 2578-6180 U

All sectors had a higher job creation rate post-COVID-19 than pre-
COVID-19. Similarly, all sectors had a higher job destruction rate
post-COVID-19 than pre-COVID-19. However, the difference be-
tween job destruction rate before and after COVID-19 was much
higher than the difference between job creation rate before and
after COVID-19. For instance, the social assistance subsector had a
pre-COVID-19 job creation rate of 3.45% and a post-COVID-19 job
creation rate of 4.19% which led to an increase of 0.74 percentage
points (pp). Similarly, it had a pre-COVID-19 job destruction rate
of 3.17% and a post-COVID-19 job destruction rate of 4.84% re-
sulting in an increase of 1.67 pp. Note that job destruction rate
between the 2 periods is more than double the job creation rate.
In other words, the difference between 1.67 pp and 0.74 pp is
0.93, and this number is our measure of jobs lost in Social Assis-
tance subsector between the pre-COVID-19 and post-COVID-19
periods. This difference measure reveals that newer jobs created
after the advent of COVID-19-imposed restrictions were not able
to fully compensate for the jobs destroyed by these restrictions. In
this way, when we compute difference measures for all the health
care subsectors provided in Table 1, we find that none of the sec-
tors have been able to recover from the high job destruction rates
during the post-COVID-19 period.

All sectors also had a higher job reallocation rate post-COVID-19
than pre-COVID-19, which suggests that health care workers were
more likely to switch their jobs after Ohio declared a state of
emergency in late March 2020.
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.ble 1. Job Creation and Destruction Flows as a Percentage of Total Employment

Category Period Job
Creation
Ambulatory health care Pre-COVID-19 3.26%
Ambulatory health care Post-COVID-19 3.88%
0.61
Hospitals Pre-COVID-19 1.09%
Hospitals Post-COVID-19 1.13%
0.04
Nursing and residential care Pre-COVID-19 2.53%
Nursing and residential care Post-COVID-19 2.84%
0.31
Social assistance Pre-COVID-19 3.45%
Social assistance Post-COVID-19 4.19%
0.74
Health care sector Pre-COVID-19 2.39%
Health care sector Post-COVID-19 2.77%
0.39

Job Job Net Measure
Destruction Reallocation Employment

3.11% 6.38% 0.15%

4.15% 8.02% (0.27%)

1.04 0.42
1.01% 2.11% 0.08%

1.19% 2.33% (0.06%)

0.18 0.14
2.52% 5.05% 0.01%

3.68% 6.52% (0.83%)

1.15 0.84
3.17% 6.62% 0.28%

4.84% 9.03% (0.64%)

1.67 0.93
2.27% 4.66% 0.12%

3.10% 5.87% (0.33%)

0.83 0.44

DISCUSSION

COVID-19 recession was different from the Great Recession in
terms of its impact on the health care sector. While other sectors
in Ohio experienced a decrease in workforce during the Great Re-
cession, the health care sector experienced no such decline. How-
ever, COVID-19 had a very similar impact on both these sectors as
all employees were forced to take safety measures. COVID-19 also
had a dissimilar impact on different health care subsectors. The
ambulatory health care subsector experienced the sharpest de-
cline due to lockdown imposed by COVID-19. This seems reasona-
ble given that all outpatient services were temporarily halted by
the stay-at-home order imposed by ODH. Soon after the stay-at-
home order was lifted, the subsector recovered from the
temporary shock as units in this subsector were allowed to reo-
pen, albeit with COVID-19 restrictions and policies in place. Hospi-
tals were the most stable and were least impacted, at least in
terms of payroll jobs, out of all health care subcategories as they
were allowed to operate during the lockdown. The relatively small
decline in this subsector can possibly be attributed to closure of
certain nonessential services or increased COVID-19 spread forc-
ing the workers to stay at home and, as a result, out of the payroll
system. On the other hand, one would imagine that hospitals
should have experienced a surge in new workforce as there were
cases of extreme labor market tightening during the pandemic.
However, even when they were the most important institutions
during the pandemic, hospitals experienced a moderate decline in
net employment rate. The social assistance subsector had an aver-
age post-COVID-19 job reallocation rate of 9% and was the highest
among the health care subsectors, along with the highest gap be-
tween job destruction and job creation rates. This suggests a lot of
movement of health care workers away from this subsector as a
number of people in this subsector were laid off during lockdown
and had to find other jobs. Nursing subsector had the lowest post-
COVID-19 net employment rate and is experiencing a continuous
decline in workforce. This suggests a deeper problem than a one-
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time shock. One possible explanation is the decline in demand of
such services due to shift in demographics caused by COVID-19.
Because the elderly and the disabled were disproportionately
affected by COVID-19, this possibly resulted in a higher death rate
among these groups and ultimately led to a lower demand for
nursing and residential care facilities.

PUBLIC HEALTH IMPLICATIONS

The health care sector in Ohio experienced a tremendous increase
in labor market activity due to the effects of COVID-19 and the
stay-at-home order issued in March 2020. New jobs were created
throughout the health care industry as demand for telehealth,
telemedicine, and COVID-19-related health care services increased
employment levels. However, this demand was more than offset
by the decrease in jobs at some of the existing health care institu-
tions, as they were forced to cut costs by eliminating nonessential
services from their payrolls. Contrary to the common misconcep-
tion that the health care sector is expanding due to increased de-
mand for health care workers caused by COVID-19, the payroll
data from ODJFS shows us a decrease in overall health care em-
ployment as of June 2021. In the future, some sectors such as hos-
pitals may create new jobs as they seem to have relatively stable
job creation and destruction rates. Since this subsector generally
comprises of large institutions, doctors and nurses working for
large health care-related establishments may experience greater
job security than those working for smaller establishments. Fur-
thermore, other subsectors such as nursing and residential care
may be on their way towards permanent decline in job opportuni-
ties. As a result, nurses and other health care workers in this sub-
sector may start moving toward other health care subsectors such
as hospitals or ambulatory health care subsectors in hopes of find-
ing better job opportunities. The recent surge in travel nurses may
also continue as a result of limited job alternatives. If these trends
continue in the future at the aggregate health care sector level,
then we could also see a permanent movement of individuals out
of the labor force for the health care sector in Ohio.
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ABSTRACT

Background: Drug overdoses have had a devastating impact on public health in Ohio. Improving our understand-
ing of the relationships between factors that are associated with drug overdose deaths can enhance the quality of public
policy and health care reach in Ohio.

Methods: Utilizing data from the Centers for Disease Control and Prevention (CDC) and University of Wisconsin
Population Health Institute, this research seeks to quantify the associations between the drug overdose rate for counties
in Ohio with various factors via statistical regressions.

Results: The overwhelming majority of drug/alcohol overdose deaths during the years 2017-2019 were uninten-
tional. Drug overdose deaths and life expectancy are strongly associated. Communities with higher overdose rates have
lower life expectancies. Socioeconomic status and health care factors, such as mental distress and physical inactivity, are
significantly correlated with increased drug overdose deaths. Household income is significantly correlated with increased
access to health care, implying that communities of lower socioeconomic status may lack adequate access to quality care
and suffer from increased overdose deaths.

Conclusion: The data indicate the importance of access to health care and health care providers in response to
drug overdoses in Ohio. Health care access is currently proportional to income; higher income households have a greater
proportion of insured, as well as a greater number of primary care physicians. Thus, implementing policies that support
health care infrastructure should be prioritized to increase the capacity of treatment in under-resourced (low-income and

low socioeconomic status) communities.

Keywords: Regression; Drug overdose; Health care; Social determinants; Opioids

INTRODUCTION

The prevalence of drug overdose deaths has been devastating to
Ohio public health. In 2017, the drug overdose deaths rate for Ohio
was 46.3 compared to 21.7 for the national average.! This extraor-
dinarily high difference makes it critical to further study the fac-
tors associated with drug overdose deaths in Ohio.

From 2017-2019, there have been 13 342 Ohioans who have died
as a result of a drug overdose. This equates to an average of 4447
Ohioans per year over this timespan. The average number of Ohio-
ans who died by a drug overdose was 3461 during 2014-2016 (the
preceding 3-year period).2 Thus, Ohio experienced an increase of
nearly 1000 more deaths due to drug overdose over these time
periods.

The number of drug overdose deaths has had an immense impact
on public health. Authors of 1 study described the burden of
opioid-related deaths, stating 1 in 65 deaths was opioid related in
the United States.3 This represents an enormous toll in years of
lost life. The years of lost life from just opioid-related deaths ex-
ceed those attributable to hypertension, HIV/AIDS, and pneumo-
nia.3

Presently, the prevalence of drug overdoses has grown immensely.
Since the start of the COVID-19 pandemic, every state, including
Ohio, has experienced an increase in the number of overdose
deaths.* Specifically, more Ohioans died of an opioid overdose
during a 3-month period in 2020 than at any time since the opioid
epidemic began.s

© 2023 Samuel Borgemenke. Originally published in the Ohio Journal of Public Health (http://ojph.org). This article is published under a Creative Commons Attribution 4.0 International
BY
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Considering this increase in drug overdose deaths, Ohio currently
only has the capacity to treat 20% to 40% of residents abusing or
addicted to opioids.¢ The need for treatment in combination with
high costs of treatment, estimated at $8.8 billion per year, demon-
strates the amount of stress placed on the Ohio health care system
by opioid addiction.6 This is exacerbated by the enduring nature of
the issues; it was during October of 2017 that the US Department
of Health and Human Services declared the opioid crisis a public
health emergency.” Thus, the necessity to research and find crea-
tive solutions to mitigate this epidemic is crucial.

Previous researchers have performed temporal analysis on opioid
and drug overdose deaths in Ohio.8 Other studies have shown that
opioid overdose death rates were associated with certain census
tract level and socioeconomic characteristics in Ohio.? However,
there has yet to be research that expands upon the relationship
between social determinants of health and the drug overdose rate.
Social determinants of health are factors, including economic sta-
bility, health care access and quality, and living environment, that
affect health and quality-of-life outcomes.

This report seeks to satisfy the need for increased research on the
social determinants of health as it pertains to the drug overdose
rate in Ohio. Therefore, this research aims to quantify the associa-
tions between the drug overdose rate for counties in Ohio with
various health and health care factors. The hypothesis for this pro-
ject was that underserved and under-resourced areas would have
higher rates of drug overdose deaths. By better understanding the
relationship between these factors, public policy and health care
systems in Ohio can enhance the quality and reach of desperately
needed care.

METHODS

Data

The data were compiled from the University of Wisconsin Popula-
tion Health Institute’s program County Health Rankings and
Roadmaps, which obtained original data from various governmen-
tal and health institutions.10 Specific data sources are:

e The Comprehensive Housing Affordability Strategy (CHAS) is
a subset of American Community Survey (ACS) data from the
US Census Bureau sent to the US Department of Housing and
Urban Development (HUD). These data depict the extent of
housing problems and housing needs, particularly for low-
income households.

e  The Behavioral Risk Factor Surveillance System (BRFSS) is a
collection of telephone surveys that collect state data about
US residents regarding their health-related risk behaviors,
chronic health conditions, and use of preventive services.

e National Center for Health Statistics (NCHS) is the nation’s
principal health statistics agency, providing data to identify
and address health issues. The NCHS compiles statistical in-
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formation collected from public and private health partners to
help guide public health policy.

e National Vital Statistics System (NVSS) obtains information on
deaths from the registration offices of each state. Federal law
mandates the collection and publication of death registration
statistics, which includes the cause of death when drug use is
suspected.

e (CDC WONDER (Wide-ranging ONline Data for Epidemiologic
Research), a national database that collects public health in-
formation, was utilized to access the National Vital Statistics
System (NVSS).!1 Data on drug overdose causes were ana-
lyzed via the dataset produced by CDC WONDER.

The desired variables were broken down by county across the
entire United States. Thus, in order to prepare for analysis, the
obtained variables and data were merged utilizing R-Studio, version
2022.12.0+353 (R Program for Statistical Computing) to create a
singular dataset and trimmed to only include the 88 counties in Ohio.

Variables

Select variables that had statistics on the 88 counties in Ohio were
chosen from the County Health Rankings and Roadmaps. The com-
plete list of the variables and how they were defined are:

e  Drug overdose rate. The number of deaths due to drug poi-
soning per 100 000 people. The drug overdose rate originated
from the CDC and NCHS and were produced from the NVSS
over the years 2017-2019.

e Life expectancy. The average number of years a person is
expected to live. Life expectancy was calculated using data
provided by NCHS and drawn from the NVSS over the years
2017-20109.

e Median household income. The 50th percentile for household
income in a county. Household income was calculated from
small area income and poverty estimates for the year 2019.

e  Child poverty rate. The percentage of people under age 18
years who live in poverty. Child poverty rate was calculated
from small area income and poverty estimates for 2019.

e  Unemployment rate. The percentage of county population age
16 years and over who are not currently employed but seek-
ing work. Unemployment rate was calculated from the Bureau
of Labor Statistics for 2019.

e  Severe housing problems. The percentage of households with
at least 1 of 4 housing problems: overcrowding, high housing
costs, lack of kitchen facilities, or lack of plumbing facilities.
Severe housing problems was calculated using CHAS data
from 2017.

e Mental distress frequency. The percentage of adults reporting
14 or more days of poor mental health per month. Frequent
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Mental distress was calculated from BRFSS, which is a ran-
dom telephone survey from the year 2018.

e  Physical inactivity. The percentage of adults age 20 years and
over who report having no leisure-time physical activity.
Physical inactivity was calculated by the United States Diabe-
tes Surveillance System for the year 2017.

e  Primary care physician ratio. The ratio of primary care pro-
viders per 100 000 people. The number of primary care
providers was provided by the American Medical Association
(AMA). The AMA maintains the AMA Physician Masterfile
which contains information on doctors of medicine and doc-
tors of osteopathic medicine for the year 2018.

e  Percentage of uninsured. The percentage of population under
age 65 years without health insurance. Percentage of unin-
sured was calculated from small area health insurance esti-
mates for the year 2018.

e  Preventable hospitalizations. The rate of hospital stays for
ambulatory-care sensitive conditions per 100 000 Medicare
enrollees. Preventable hospitalizations was calculated from
the Mapping Medicare Disparities tool for the year 2018.

e Percent rural. The percentage of population that live in a rural
area. Percent rural was calculated using Census population
estimates from 2010.

Ohio Journal of Public Health, Vol. 5, Issue 2 ISSN: 2578-6180 [j
Statistical Analysis

The CDC WONDER dataset was used to illustrate the proportion of
drug poisonings for each respective cause of death. This compari-
son, shown in Figure 1, denoted the drug/alcohol induced cause
and the percentage of total deaths associated with each cause. The
possible causes of death were unintentional, undetermined, sui-
cide, homicide, and all others.

The local medical examiner or coroner established the cause and
manner of death, as these deaths generally fall under their juris-
diction. The cause of death was determined in accordance with
NVSS guidance and submitted by completing the death certifi-
cate.12 Specifically, the NVSS and National Association of Medical
Examiners state that the best classification for manner of death in
deaths due to the misuse or abuse of drugs/alcohol without any
apparent intent of self-harm is ‘accident.’

An initial linear regression was conducted in order to establish
purpose and analyze the relationship between drug overdose rate
and life expectancy for Ohio counties. The linear regression was
performed via the Pearson correlation test. This relationship is
depicted in Figure 2.

For all tests performed in this study, a Bonferroni adjusted signifi-
cance level was set at a=0.01 in order to take into account the
number of variables being tested, as increasing the number of vari-
ables may incorrectly trigger a significant test result.

Proportion of Drug/Alcohol Induced Cause

Unintentional (X40-X44) 1

Undetermined (Y10-Y14) 1

Suicide (X60-X64)

Drug/Alcchel Induced Cause

All other drug-induced causes {

Homicide (X&85) 1 ‘
0

25

SIU ?IS
% of Total Deaths

Figure 1. Proportion of Deaths Attributed to Drug/Alcohol Induced Cause for Residents in Ohio
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Impact of Drug Overdose on Life Expectancy for Ohio Counties
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Figure 2. Relationship Between Life Expectancy and Drug Overdose Rate for Ohio Counties

A Pearson correlation test was performed between drug overdose
rate and each of the following predictors: median household in-
come, child poverty rate, unemployment rate, severe housing
problems, mental distress frequency, and physical inactivity
(Table 1). The median household income was transformed utiliz-
ing the log to properly scale the data. The correlation coefficient
and corresponding P value from the Pearson correlation test was
used to analyze the relationship between drug overdose rate and
the examined variables.

A more in-depth analysis was conducted to determine the
relationship between different health care factors (percentage of
uninsured, primary care physician ratio, and preventable hospital-
izations) and the log transformation of median household income
for Ohio counties utilizing Pearson correlation tests (Figure 3).

A Pearson correlation test was performed between percent rural
and the log transformation of median household income (Figure 4).

RESULTS

The percentage of total deaths associated with each drug/alcohol
induced cause was plotted on a bar chart [Figure 1]. The vast ma-
jority of overdose deaths in Ohio from 2017-2019 are attributed
to unintentional drug/alcohol overdoses (91%).

The Pearson correlation test for drug overdose rate and life expec-
tancy was plotted [Figure 2]. The correlation test for life expectan-
cy demonstrates a significant negative relationship (P =5.3e-14,
a=0.01).

The Pearson correlation tests between drug overdose rate and
median household income, child poverty rate, unemployment rate,
severe housing problems, mental distress frequency, and physical
inactivity were conducted; results are shown in Table 1. The
relationships between drug overdose rate and each of the
health-related and socioeconomic factors were significant
(a=0.01). There was a significant negative relationship between
drug overdose rate and median household income. There was a
significant positive relationship between drug overdose rate and
child poverty rate, unemployment rate, severe housing problems,
mental distress frequency, and physical inactivity.

The Pearson correlation test for the log transformation of median
household income and percentage of uninsured, primary care
physician ratio, and preventable hospitalizations were also plotted
and are shown in Figure 3. The plots demonstrate a significant
negative relationship between median household income and the
variables: percentage of uninsured (R =-0.65, P=1e-11, a=0.01)
and preventable hospitalizations (R=-0.4, P=0.00012, a=0.01).
There is also a significant positive relationship between median
household income and primary care physician ratio (R =0.34,
P=0.0013, a=0.01).

The Pearson correlation test for log transformed median house-
hold income and percent rural was plotted and is shown in Figure
4. The plot depicts a significant negative relationship between
median household income and percent rural (R=-0.29,

P=0.0057,a=0.01).
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Table 1. Relationship Between Social Determinants of Health and Drug Overdose Death Rate for Ohio Counties

Ohio Journal of Public Health, Vol. 5, Issue 2 ISSN: 2578-6180 [ﬂ

Pearson Correlation Coefficient with the Variable: ‘Drug Overdose Rate’
Median household  Child poverty Unemployment  Severe housing  Mental distress ~ Physical
income rate rate problems (%) frequency inactivity
Drug overdose rate -0.39 0.57 0.39 0.38 0.32 0.34
Significance level P value < 0.001 Pvalue < 0.001  Pvalue < 0.001 Pvalue <0.001 P value < 0.01 P value < 0.01

Median household income underwent log transformation to satisfy normality condition.

Prevalence of Primary Care Physicians as Household Percentage of People Without Health Insurance as

Income Changes Household Income Changes

R=0.34, p=0.0013

=)

w

o

Number of Primary Care Physicians (per 100 000)
Percentage of Uninsured County Population

R=-065,p=1e-11

10.8 11.0 1.2 1.4 116 10.8 11.0

1.4 116

log(Median Household Income) of Ohio Counties log(Median Household Income) of Ohio Counties

Prevalence of Preventable Hospitalizations as Household
Income Changes

8000

R=-04, p=0.00012
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4000 1
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2000 1

Number of Preventable Hospital Stays (per 100 000)

10.8 11.0 1.2 114 116
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Figure 3. Relationship Between Health Care Factors and Log Transformation of Median Household Income for Ohio Counties
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Impact of Rural Population Density on Household Income
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Figure 4. Relationship Between Percent Rural and Log Transformation of Median Household Income for Ohio Counties

DISCUSSION

This project sought to quantify relationships between social deter-
minants of health and the drug overdose death rate in Ohio, with
particular focus on health care as a social determinate of health. In
Figure 1, it is evident that the preponderance of drug overdose
deaths are attributed to unintentional causes.

Overdose deaths have a destructive effect on communities. Drug
overdose deaths result in an average of 3.2 years of lost life for
people in Ohio. As shown in Figure 2, the overall life expectancy
for counties in Ohio is strongly correlated to the drug overdose
rate. Each unit increase in the drug overdose rate (ie, an increase
from a drug overdose rate of 40 to 41) is associated with -0.09564
years in life expectancy. Hence, an Ohio county with a drug over-
dose rate of 10 is associated with a population life expectancy of
approximately 1 year lower than a county with a drug overdose
rate of 0. Delaware County, for example, had the highest life expec-
tancy rate of 82.3 years and had a drug overdose rate of 15. On the
other hand, Scioto County had the lowest life expectancy of 72
years and a drug overdose rate of 80, which is 8 years of lost life
associated with overdose deaths. This illustrates the profound
impact of drug overdose deaths in Ohio and suggests the urgency
and necessity of identifying strategies to minimize the number of
accidental overdose deaths.

The hypothesis tested in this research was that underserved and
under-resourced areas, indicated by selected social determinants

of health, would have higher rates of drug overdose deaths. Vari-
ous socioeconomic and health care factors (median household
income, child poverty rate, unemployment rate, severe housing
problems, mental distress frequency, and physical inactivity) sup-
ported the hypothesis and had statistically significant relation-
ships with the drug overdose death rate, as shown in Table 1.

These data illustrate a clear relationship between increased men-
tal distress and higher rates of overdose deaths. This also speaks
to the complex relationships among social determinants of health
and mental health including substance use; exposure to adverse
social determinants of health factors can elevate the level of stress
experienced by individuals which can then increase their risk of
substance use problems.13

Similarly, these data highlight the important relationship between
the drug overdose death rate and socioeconomic status. Lower
socioeconomic status, lower median household incomes and high-
er rates of child poverty, unemployment, and severe housing prob-
lems, was strongly correlated with higher rates of drug overdose
deaths. This aligns with previous research using Census data that
found socioeconomic status correlated with opioid overdoses.®

Thus, equitable access to quality and consistent health care could
be another factor that corresponds with decreased rates of
overdose deaths in Ohio. Figure 3 shows that household income is
significantly correlated with access to health care. Lower socioeco-
nomic status is associated with higher proportions of uninsured
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population and lower ratios of primary care physicians. Lower
socioeconomic status is also associated with higher rates of pre-
ventable hospital stays. For example, the average median house-
hold income is $58 037.75 for Ohio counties. Delaware County has
a median household income of $110 252 and Scioto County has a
median household income of $45410. Delaware County
consistently places in the top quartile for factors indicating access
to quality health care. However, Scioto County places in the bot-
tom quartile for these same factors. Hence, the disparities in
household income imply that communities of lower socioeconomic
status may lack adequate access to quality care and suffer from
increased drug overdose deaths.

Enhancing the coverage and quality of health care may help miti-
gate these inequities and ultimately help stop the overdose epi-
demic. As depicted in Figure 4, a higher rural population density is
correlated to lower median household income for Ohio counties.
Therefore, these data emphasize the need to implement policies
that direct aid and support to under-resourced communities, espe-
cially in rural and low-income areas.

One limitation of this analysis was that the selected variables were
compiled from existing data. Further research studies that better
select variables, including newly developed variables which focus
on individuals’ identified barriers to health and wellness, can en-
hance understanding on this topic. One potential way to identify
these factors is by interviewing patients to determine what factors
they perceive to be the greatest barriers to receiving quality health
care.

PUBLIC HEALTH IMPLICATIONS

These results suggest the value of both specific strategies to focus
on drug overdose rates and behaviors and broader strategies to
address some of the contextual circumstances which exacerbate
opioid use. These data established that areas that have lower soci-
oeconomic status are more susceptible to higher rates of drug
overdose deaths. Furthermore, it is known that minority and low-
er socioeconomic communities face many barriers that inhibit
them from receiving consistent and quality health care.14 Increas-
ing funding to mobile care units and preexisting organizations
such as Project DAWN,5 which is an organization that distributes
naloxone and provides training to prevent opioid overdose, could
help remove some barriers to receiving lifesaving care and re-

sources.

One proposed solution to specifically target the drug overdose rate
is to implement supervised injection services. Studies have shown
that supervised injection services promote safer injection condi-
tions, enhance access to primary health care, and reducing the
overdose frequency.'¢ Moreover, the data do not suggest that su-
pervised injection services increase drug injecting, drug traffick-
ing, or crime in the surrounding community.8 Hence, supervised

injection services may provide a safe environment in which people

Ohio Journal of Public Health, Vol. 5, Issue 2 ISSN: 2578-6180 [ﬂ

most susceptible to drug overdoses can receive the help and care
they need and deserve.

From a broader view, the data exemplify the importance of access
to quality health care professionals in response to the drug
overdose epidemic for the entire state of Ohio. Thus, enhancing
services in these areas by hiring and allocating more health care
professionals and resources could help in this fight against the
drug overdose epidemic. Having incentive programs for physicians
to practice in rural areas, such as loan forgiveness programs, may
increase accessibility of care and help decrease the drug overdose
rate.

The correlation between mental distress and overdose rates
should urge policymakers to advocate for increased support sys-
tems, such as crisis help lines, and quality mental health providers.
In conclusion, having a targeted response to lower socioeconomic
and rural communities in Ohio should be a top priority for policy-
makers and public health officials.
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ABSTRACT

health care worker well-being.

Background: The COVID-19 pandemic brought unparalleled strain to the United States’ already overburdened health
care workforce, and research is just beginning to shed light on its effects. This study sought to document health care pro-
vider stressors during the pandemic to inform prevention and intervention strategies to better support their well-being.

Methods: A one-time online survey was completed in July and August 2021 by Ohio health care professionals
employed during the COVID-19 pandemic. We assessed for work and employment status changes and measured the
severity of various work and home stressors among respondents who worked during the COVID-19 pandemic (N = 12 807).

Results: Over a quarter of respondents had a change in work setting, and 59% had an increase in their workload;
20% of respondents were furloughed, laid off, or unemployed at some point during the COVID-19 pandemic. Over 37%
reported a negative financial impact. The work stressors causing the greatest concern were spreading the virus and insuf-
ficient communication from leadership. The primary home stressors were a lack of quality time with family and friends,
being too tired when home from work to cook, do chores, etc, and being a supportive, present parent. At least half of the
sample scored each of these as moderate, significant, or extreme stressors.

Conclusion: The COVID-19 pandemic caused unrelenting stress affecting Ohio health care professionals at work and at
home. Prevention and early intervention programs and public policies are required to prevent burnout and better support

Keywords: Health personnel; Occupational stress; Psychological stress; Psychological burnout; COVID-19

INTRODUCTION

The COVID-19 pandemic caused severe and unforeseen strain to
populations and health care systems across the globe. Health care
professionals have unique experiences and stressors given their
varying degrees of proximity to caring for patients infected by the
virus. While there have been innumerous anecdotes about the
negative effects and stressors caused by COVID-19 on health care
professionals, research is just beginning to determine the extent
on a broader scale.

Health care professionals have reported high levels of stress relat-
ed to concerns about infecting others with COVID-19 while also
managing limited supplies of personal protective equipment (PPE)
and inadequate staffing.! Additional documented stressors includ-

ed emotional exhaustion and fatigue, staff shortages, and the un-
certainty surrounding how long it would take to get the pandemic
under control.2 Further, stress and anxiety surrounding the pan-
demic, how to care for patients, and how to keep healthy were
widespread among health care workers, whether doing direct
patient care or not. Interestingly, while some research shows that
frontline health care workers had more stress and negative out-
comes during the pandemic, other studies found that they fared
better.3 This may be explained by potentially greater preparation
among frontline staff (in terms of emotional and cognitive process-
es as well as concrete preparation in terms of possessing needed
supplies and previously established training, policies, and proce-
dures) for other health care crises.

© 2023 Rebecca J. McCloskey; Lily Goldberg; Robert Santucci; Justin Koralewski; Michael J. Kocinski Il; Gretchen Clark Hammond. Originally published in the Ohio Journal of Public
BY Health (http://ojph.org). This article is published under a Creative Commons Attribution 4.0 International License (http://creativecommons.org/licenses/by/4.0/).
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Recent research local to Ohio includes a study of 785 Indiana-
based physicians and administrators, 76% of whom reported sig-
nificantly higher levels of stress during the pandemic.# Primary
stressors included fear of spreading the virus to their family mem-
bers (82%), meeting productivity goals (65%), and potential sala-
ry reductions or furloughs (59%), while more than half reported
having sufficient PPE. When assessing some symptoms of stress,
researchers documented significant increases in participants’ re-
ports of exhaustion, sleep problems, and anxiety.

In contrast, Northeast Ohio health care workers reported moder-
ately high levels of well-being during the pandemic—perhaps
higher than expected.5 A closer look at the data showed significant
gender differences whereby males reported higher overall well-
being, more hours of exercise, and decreased emotional concerns
and tobacco use compared to females; but males also reported less
positive thinking, more physical concerns, less social support, and
more alcohol consumption than females.

In a similar approach, we surveyed Ohio health care professionals
in July and August 2021 (N = 13 532) to gain a better understand-
ing of the impact of the COVID-19 pandemic on their employment,
finances, well-being, and stressors in the workplace and the home.
Prior to this survey there had not been an examination of these
factors across a broad range of health care related disciplines in
Ohio. Whereas much previous research has focused on the experi-
ences of nurses and physicians, this study expanded its reach to
collect data from other licensed health care professionals as well,
including but not limited to social workers, counselors, pharma-
cists, chiropractors, physical therapists, and chemical dependency
professionals.

Three research questions guided the current study: (1) how were
Ohio health care professionals’ employment and financial status
affected by the COVID-19 pandemic, (2) what were the work-
related experiences and stressors of Ohio health care professionals
during the COVID-19 pandemic, and (3) what were the home-
related experiences and stressors of Ohio health care professionals
during the COVID-19 pandemic.

METHODS

Setting

In 2021, the Ohio Physicians Health Program, Inc. (OhioPHP), a
nonprofit organization focused on advancing the health and well-
being of health care professionals to improve patient care and
safety,6 received a grant from the Federation of State Medical
Boards Foundation to facilitate increased understanding of the
influence of the pandemic on Ohio health care workers’ stress to
improve health care providers’ well-being and patient outcomes.
The OhioPHP commissioned a Central Ohio-based professional
services firm with research and evaluation expertise in the areas
of public health and human services to conduct an online survey
and analyze the results.

Ohio Journal of Public Health, Vol. 5, Issue 2 ISSN: 2578-6180 U
Design

The OhioPHP and the evaluation firm co-created the COVID-19
survey for health care professionals. The survey, shown in the
Appendix, consisted of 61 questions (56 multiple choice; 5 open-
ended) developed after completing a literature review on health
care specific workplace stressors, symptoms of burnout, and relat-
ed tools. Questions specific to the COVID-19 pandemic were also
added (eg, stressors related to spreading the virus, availability of
personal protective equipment (PPE), and concerns about home-
schooling). OhioPHP’s senior staff;, its full board of directors, and
medical director served as expert reviewers and beta tested and
approved the survey before launch. The board consists of physi-
cians, counselors, veterinarians, lawyers, and other health care
professionals. Survey modifications were based on their recom-
mendations. In addition to the focus on content, instrument length
(as to not overburden respondents), ordering of items, and item
clarity were also considered to increase survey validity.” The sur-
vey was administered through an online survey platform.

Participants

The population of interest for the survey included Ohio health care
professionals who belonged to the 13 OhioPHP licensing boards
(Appendix, question 2), representing a wide range of license types
and including chiropractors, psychologists, physical and occupa-
tional therapists, and various types of dental, veterinary, vision,
medical, nursing, social work, counseling, and chemical dependen-
cy professionals. The State Board of Emergency Medical, Fire, and
Transportation Services was the only board to not participate as
members’ contact information are not publicly available as with
other licenses. Some participants were dually licensed across more
than one board. These individuals were instructed to complete the
survey just once, using their primary license and identifying as a
member of the corresponding board.

Due to differences and limitations in record keeping across the
licensing boards, the exact population size of the Ohio health care
professionals licensed by OhioPHP affiliated boards is unknown.
However, OhioPHP records show that 490 707 emails were deliv-
ered to licensees inviting them to participate in the survey. Using
this value as a proxy for the population, the survey response rate
was 2.76%.

Procedures

The OhioPHP completed a public records request to obtain health
care professionals’ emails from each licensing board and distribut-
ed the survey link via email. Additionally, many membership asso-
ciations promoted the survey to their members. The email linked
interested participants to an informed consent screen. Acknowl-
edgment of participant rights, risks, benefits, and commencement
of the survey served as confirmation of consent. The survey was
conducted between July and August 2021, and 2 email reminders
were sent after the initial invitation. The survey took approximate-
ly 15 minutes to complete.
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Measures/Outcomes

For the purposes of this study, outcomes of interest relative to the
experience of working during the COVID-19 pandemic were orga-
nized under the following categories: (1) work changes and em-
ployment and financial impact; (2) work experiences and
stressors; and (3) home stressors. Employment status was estab-
lished using the number of participants who reported being fur-
loughed (temporary, unpaid time off, but still employed), laid off
(temporary or permanent time off, no longer employed), and/or
unemployed for any reason during the pandemic or not. Financial
impact was determined by the number of participants who said
they were negatively impacted financially because of furlough,
forced time off, pay reduction, or other reason. Respondents were
able to choose multiple responses. Work experiences included
changes in work setting and workload. Participants were asked to
rate all stressors on an ordinal scale: 0 (not a stressor); 1 (minimal
stressor); 2 (moderate stressor); 3 (significant stressor); 4 (extreme
stressor). Not applicable (NA) was also a response option.

The 10 work stressors included concern of spreading COVID-19;
insufficient communication from leadership; insufficient PPE;
working too many hours; job security/employment status; insuffi-
cient training; distress about how to effectively treat COVID-19
patients; inappropriate role designation; working at a new
location; and witnessing a high number of deaths. The 9 home
stressors were being too tired when home to cook, do chores, etc;
loneliness; financial stress; worry and/or guilt about infecting
household members; taking stress out on family/friends; lack of
quality time with family/friends; family/friends not understand-
ing the stress participants were under; inconsistent work hours/
coordinating schedules; and other family members having to take
over responsibilities. An additional 4 stressors were asked of par-
ticipants who said they had children living at home: being able to
support children/being a present parent; lacking quality time with
children; homeschooling; and childcare. Additionally, basic demo-
graphic data were collected categorically: licensing board affilia-
tion, gender, age, race and ethnicity; annual household income;
and whether individuals provided direct COVID-19 patient care.

Statistical Analysis

Data were cleaned and analyzed using IBM SPSS Statistics
(Version 28).8 Duplicate surveys were identified where responses
matched on every demographic variable, starting with the com-
puter’s IP address. Cases were then reviewed manually to confirm.
In total, 66 cases were removed from the dataset (less than 0.4%
of cases). A final sample of 12 807, inclusive of those who reported
working at some point during the pandemic, was used for analysis
in this study.

Missing data ranged from 0.38% to 5.63% on variables of interest.
Univariate descriptive statistics (eg, frequencies, percentages,
median values) and tables were used to communicate highlights
and trends in the data and allow for visual comparison across var-

Ohio Journal of Public Health, Vol. 5, Issue 2 ISSN: 2578-6180 U

iables. Median values were reported instead of the mean as the
ordinal responses were not normally distributed, stood alone, and
were not part of a scale.’

RESULTS

Participants’ demographic data are provided in Table 1. Most
identified as female (76.69%) and White (89.99%). Over two-
thirds (69.71%) were between the ages of 35 and 64 years. Nearly
half (47.72%) reported having children who lived with them at
home. The largest number of participants were from the Ohio
Board of Nursing, followed by the State Medical Board of Ohio.
Respondents averaged 18.67 years of work experience (SD =
12.49) and just less than half (46.90%) reported being directly
involved in COVID-19 patient care.

Changes in work, employment status, and financial status are de-
tailed in Table 2. Over a quarter reported a change in work setting
(eg, from in-person to remote work, partially remote, or relocation
from department). Over three-quarters had a change in workload.
While 17.56% reported a decrease in workload, 58.98% had an
increase or significant increase in workload. Nearly one-fifth of
the sample (19.97%) lost a job and over one-third (37.24%) were
negatively impacted financially during the pandemic. In addition
to those who reported financial strain via furlough, forced time off,
and/or a reduction in pay, another 7.06% submitted “other” rea-
sons including partners’ loss of income, having to care for family
members who were unable to work, and leaving employment due
to stress or fear of becoming ill.

Table 3 provides the median values for the top work and home
stressors and the percentage of the sample who identified the
stressor as significant or extreme. Among work stressors, con-
cerns of spreading COVID-19 caused the highest levels of stress
followed by insufficient communication from leadership (both had
a median score of 2 (moderate stressor). Concerns about spread-
ing the virus were a significant or extreme stressor for 41.23% of
the sample and insufficient communication was a significant or
extreme stressor for 28.64%. Insufficient PPE and working too
many hours were the next highest reported work stressors. Over
25% of individuals also reported that insufficient PPE and work-
ing too many hours were significant or extreme stressors. The 2
work stressors causing the lowest levels of stress were inappro-
priate role designation and working at a new location. Lack of
quality time with family and friends (38.71%), being too tired
when home from work to cook, do chores, etc (33.71%), and fami-
ly and friends not understanding the stress individuals were expe-
riencing represented the most frequently reported significant and
extreme home stressors; they all had a median of 2. The 2 top
stressors among respondents with children were being able to
support children/being a present parent (32.36%) and lack of
quality time with children (30.98%). Other significant and ex-
treme home and child-related stressors accounting for more than
25% of the sample included worry and/or guilt about infecting
household members, taking stress out on family and friends, and
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Table 1. Sample Demographics (N = 12 807)

Characteristic
Age category in years
18-24
25-34
35-44
45-54
55-64
65 and older
Prefer not to answer
Missing
Gender
Female
Male
Other
Prefer not to answer
Missing
Race and ethnicity®
American Indian or Alaskan Native
Asian
Black or African American
Hispanic or Latino
Native Hawaiian or Pacific Islander
White
Other
Annual household income
Below $20 000
$20 000-$40 000
$40001-$80 000
$80001-$120 000
Above $120 000
Prefer not to answer
Missing
Professional board
Ohio State Chiropractic Board
Ohio State Dental Board
Ohio Veterinary Medical Licensing Board
Ohio Vision Professionals Board
State Medical Board of Ohio
Ohio Board of Nursing
Ohio Board of Pharmacy

Ohio Counselor, Social Worker, and Marriage
and Family Therapist Board

Ohio Occupational Therapy, Physical Therapy,
and Athletic Trainers Board

Ohio State Board of Psychology
Ohio Speech and Hearing Professionals Board
Ohio Chemical Dependency Professionals Board
Other
Missing
Years of experience
0-5
6-10
11-15
16-20
21-25
26-30
31 or more
Missing

n (%)

161 (1.26)

2038 (15.91)
2933 (22.90)

2952 (23.05)

3043 (23.76)
1412 (11.03)

158 (1.23)
110 (0.86)

9822 (76.69)
2572 (20.08)
21(0.16)
180 (1.41)
212 (1.66)

182 (1.42
190 (2.26
696 (5.43
231(1.80
41(0.32)
11525 (89.99)
140 (1.09)

—_ = =

230 (1.80)
1226 (9.57)
3407 (26.60)
2899 (22.64)
3858 (30.12)
1078 (8.42)
109 (0.85)

61 (0.48)
452 (3.53)
582 (4.54)
150 (1.17)
2661 (20.78)
3982 (31.09)
1417 (11.06)
1234 (9.64)

1099 (8.58)

126 (0.98)
242 (1.89)
552 (4.31)
27 (0.21)

222 (1.73)

2068 (16.15)
2287 (17.86)
1788 (13.96)
1518 (11.85)
1373 (10.72)
1284 (10.03)
2440 (19.05)
49 (0.38)

2 Participants could choose multiple responses.
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homeschooling. The 2 home stressors causing the lowest levels of
stress were needing other family members to take over one’s re-
sponsibilities and financial stress. When summarizing work and
home stressors together, over 50% of the sample ranked spread-
ing the virus; insufficient communication from leadership; a lack
of quality time with family and friends; being too tired when home
from work to cook, do chores, etc; and being a supportive, present
parent as a moderate, significant, or extreme stressor.

DISCUSSION

In this study, we examined Ohio health care professionals’ em-
ployment and financial status, and work and home-related stress-
ors during the COVID-19 pandemic. More than half of Ohio’s
health care professionals maintained employment and reported
no negative financial impact. However, experiencing numerous
work and home stressors simultaneously were very common. This
is especially noteworthy as half the sample reported not providing
direct COVID-19 patient care.

Study results point to a contrast between a smaller group of health
care professionals who reported job loss or insecurity (ie, de-
creased hours, furlough) and a larger group who reported sub-
stantial increases in their workloads. Generally speaking, health
care layoffs were common during the pandemic as revenue was
dramatically reduced when nonemergency health care was placed
on hold and patients were hesitant to seek care even when it was
available.l0 Additionally, a recent scoping review documented
financial insecurity related to pandemic salary reductions, fur-
loughs, and unemployment among health care providers as a ma-
jor stressor.1! Contradicting much of the literature, furloughs, pay
reductions, and financial insecurity were not commonly experi-
enced by our sample. On the other hand, heavy workloads during
the pandemic have been identified as a common cause of stress,
burnout symptoms, and feeling generally overwhelmed for many
providers worldwide.!2 This finding was validated by our sample
as workload increases were widespread and working too many
hours was identified a top stressor. In preparing for future public
health emergencies, strategies for offering unemployed or fur-
loughed health care workers reassignment from nonessential ser-
vices to areas in increased demand for providers should be con-
sidered.

In this study, the top work-related stressors were related to issues
of basic safety. Concern about spreading the virus, insufficient
PPE, and insufficient communication from leadership relate to
protecting oneself and others and feeling supported by those in
positions of power. Similar safety concerns (eg, resource
adequacy and getting/spreading COVID-19) have been document-
ed in the literature and may be particularly important to women
in health care.!3 Other research has shown that steady communi-
cation from leadership, in terms of providing acknowledgement of
challenges, gratitude, support, and/or sharing good quality organ-
izational information and updates on safety protocols, is funda-
mental to reduce workers’ stress and anxiety.!*15 Basic safety and
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Table 2. Work Changes, Employment Status, Financial Status
(N =12 807)

n (%)
3531 (27.76)
9802 (76.54)
4052 (31.64)

Work changes®

Change in work setting

Change in workload
Significant increase

Increase 3502 (27.34)
Neutral 2855 (22.29)
Decrease 1521 (11.88)
Significant decrease 727 (5.68)
Not applicable 77 (0.60)
Missing 73 (0.57)

Employment status

Lost job during pandemic® 2557 (19.97)

Furloughed 1165 (9.10)

Laid off 498 (3.89)

Unemployed 1222 (9.54)
None of the above 10210 (79.72)
Missing 40 (0.31)

Financial status

Negative financial impact® 4769 (37.24)
849 (6.63)
1897 (14.81)

1846 (14.41)

Furloughed
Forced time off
Pay reduction

Other 904 (7.06)
None of the above 7702 (60.14)
Missing 336 (2.62)

? Participants could choose multiple responses.

clear communication are, first and foremost, required for health
care provider well-being and, secondarily, are needed to ensure
good patient care.

Home stressors were also present for most respondents during
the pandemic, and some were considered more severe than those
specific to work. There was an inherent conflict between the de-
sire to keep family and friends safe (ie, by not spreading the virus)

Table 3. Top COVID-19 Pandemic Work and Home Stressors

Ohio Journal of Public Health, Vol. 5, Issue 2 ISSN: 2578-6180 U
and wanting to spend quality time with loved ones. Similarly,
other researchers have also documented health care providers’
struggles related to work-life balance, the fear of exposing family,
feeling emotionally exhausted, and neglecting personal and family
needs.216.17 n our study, health care workers wanted more quality
time with family and friends, yet were tired and also felt that fami-
ly and friends misunderstood the stress they were under at work.
In an extension of these findings, a scoping review of health care
workers’ pandemic experiences summarized that for some, social
and emotional connectedness to others served as a support, re-
duced anxiety, and provided encouragement for their work; for
others; it was potentially harmful when family and friends reject-
ed or stigmatized them out of fear that they would transmit the
virus due to their increased exposure.18 It is important not to
overlook the effect of home stressors on health care providers at
work and how home and work stressors can exacerbate one an-
other, particularly during an unrelenting pandemic.

Furthermore, study results show that health care professionals
who were also parents carried additional psychological and logis-
tical burdens. Respondents were concerned about not spending
enough quality time with their children and challenged by navi-
gating their learning needs. In a study of health care workers in
Turkey who were also parents, parenting stress during COVID-19
was highest for those who had a school-aged child and for those
with multiple children.1® Similarly, Canadian health care workers
were strained by trying to work while having school-aged children
whose education moved back and forth between in-person and
virtual learning, and/or when children had to unexpectedly stay
home because of exposure or required testing to rule out infec-
tion.20

Limitations

Limitations of the study include the use of a convenience sample
and a very low response rate which precluded the generalization
of the findings to the larger population of health care providers in
Ohio. However, respondents were fairly representative of what we

Stressor n Median® Significant or Extreme %
Work
Spreading COVID-19 12715 2 41.23%
Insufficient communication 12571 2 28.65%
Insufficient personal protective equipment (PPE) 12551 1 28.01%
Too many hours 12420 1 27.28%
Home
Lack of quality time with family/friends 12496 2 38.71%
Too tired 12724 2 33.17%
Family/friends don't understand the stress 12 446 2 31.81%
Children
Being a supportive/present parent 6078 2 32.36%
Lack of quality time with children 6049 2 30.98%

?Scored on a 0 (not a stressor) to 4 (extreme stressor) scale.
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know about the health care professional demographic in Ohio,
which is heavily White and female.2122 Additionally, the survey
was cross-sectional and represents just one snapshot of experi-
ences in time. It is likely that health care professionals may have
rated the severity of stressors differently at other points during
the pandemic. While the work and home stressors of interest in
the study were compiled based on a literature search, it is possible
that other stressors that were not included in our survey impacted
individuals.

PUBLIC HEALTH IMPLICATIONS

This research study adds to the growing knowledge base about
the impact of the COVID-19 pandemic on health care professionals
and provides a glimpse into stressors affecting those in Ohio. Nu-
merous preexisting stressors worsened, and others were brought
to light. An application of the findings about work and home expe-
riences and stressors has implications for individual health care
workers, workplaces, professional organizations, and public poli-
cy. By preventing and ameliorating stressors and bolstering the
mental health and well-being of health care workers, we can pre-
vent burnout and improve patient safety and quality of care.

The literature is rich with individual-focused, self-care practices
for health care workers to reduce stress and improve overall well-
being. Good sleep, hygiene, exercise, mindfulness meditation, and
cognitive behavioral therapy have shown effectiveness in reducing
stress and burnout and improving psychological wellness for di-
verse populations, including health care professionals.23-25 The
problem, however, is that many health care professionals do not
utilize self-care activities because of lack of time and fatigue (both
identified as prominent workplace stressors through our survey)
and a lack of institutional support during work hours for these
practices.2627 Health care leadership and professional organiza-
tions need to model these behaviors, facilitate cultures that en-
courage self-care, and integrate regular opportunities for self-care
during the workday.28

In situations where burnout and mental health symptoms are
severe, intervention beyond self-care may be required. In Ohio, a
new tool has been introduced by the Ohio State Medical Associa-
tion in partnership with OhioPHP to provide licensed health care
professionals and students in the state with a free, fast, and confi-
dential way to be screened and referred for emotional support.
Through the Well-Being CARE (WellBeingCARE.org) service,
health care professionals can anonymously complete a brief online
screening and receive personalized recommendations from
licensed mental health providers for local resources, including
online and telehealth options.2?

While individual-level interventions are crucial, they remain inad-
equate to address the widespread stress affecting health care
workers in general and, particularly, during a pandemic. Various
intraorganizational changes are also needed. As insufficient com-
munication at the workplace was a noteworthy stressor in our
study, facilitating effective internal communication is important to
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decrease stress among workers, in addition to improving efficien-
cy and effectiveness.1530 Additionally, an easy to implement activi-
ty such as having hospital leaders provide daily COVID-19 updates
can reduce workers’ stress.2 Health care workers desire rationales
for protocol changes and inclusion in decision-making processes,
and a lack of clear communication and collaboration between
clinical and administrative staff can contribute to stress and
burnout.!8

Other research-based recommendations for improving intraor-
ganizational support and reducing stress for health care workers
includes making time for camaraderie, developing a culture of
teamwork, and providing recognition in terms of personal
acknowledgement and financial remuneration.216 Building social
support resources in the workplace via interprofessional health
care teams, the creation of shared spaces and opportunities to
discuss stressful issues, and the development of an inclusive,
organizational culture can combat feelings of isolation and symp-
toms of stress and burnout.3! Such activities may have also provid-
ed validation to the many study respondents who reported that
their stress was misunderstood by family and friends. Further-
more, research suggests that social integration and support are
stress buffering and bolster the immune system, reducing the sus-
ceptivity to viruses like COVID-19.3233

Developing peer-driven support networks within organizations
may also be helpful in reducing stress and supporting health care
worker well-being.34 One program originating from Johns Hopkins
University, Resilience in Stressful Events (RISE), emerged from
staff requests and trains employees to give confidential support to
each other surrounding stressful events to decrease the risk of
burnout, self-doubt, and negative thoughts affecting health care
workers.35> The RISE program, which has been replicated by over
30 hospitals in the United States, has shown promising effects.
Nurses who used RISE reported being more resilient than those
who had not used the program, 65% felt better after utilizing it,
and 80% of nurse leaders found that it created a safe and nonjudg-
mental space to discuss job concerns.3¢ A similar program called
YOU Matter has been employed at Nationwide Children’s Hospital
(NCH) in Columbus, Ohio. Since 2013, NCH has been training staff
peers and offering individual and group support which is now
available 24 hours a day.3” Moreover, NCH has provided guidance
to over 35 hospitals to initiate their own programs.38 These strate-
gies and others may be further supported by the appointment of
leadership whose sole purpose is to promote a healthy workplace
culture and ensure staff well-being. In 2011, The Ohio State Uni-
versity was the first university in the United States to hire a chief
wellness officer and has since shown positive returns on the in-
vestment in terms of health care spending, morale, and job and
patient satisfaction.39

Lastly, there is a weighty role for public policy in increasing sup-
port for health care worker well-being. This would require a shift
from chiefly focusing on treatment and intervention post-
exposure to an emphasis on public health and prevention. Policies
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should incorporate flexible schedules to support workers’ person-
al needs and ensure that individuals who must stay home when
they are sick do not have to fear job loss or loss of income.*? Since
the COVID-19 pandemic, health care workers have been advocat-
ing for clear and strengthened policies regarding evidence-based
guidelines for staff testing, infection prevention, illness and return
to work protocols, and protected time for breaks at work and time
away from work.#l Pandemic-related policy changes should also
consider placing limitations on hours worked, allowing for
additional paid time off, hazard pay, safeguarding adequate staff-
ing and patient-clinician ratios, and funding best practices and
clearinghouses focused on health care worker well-being.42 Such
policies may help reduce or remove the primary stressors of
spreading illness, inadequate PPE, insufficient communication
from leadership, and working too many hours as identified by
workers in the current study.

Conclusion

As the peak period of the COVID-19 pandemic appears to be
behind us, time has come to examine its longer-term sequela
which include the psychological burden of Ohio’s health care
professionals. As expected, Ohio health care workers’ stress was
magnified at work and at home during the pandemic. These
stressors are important to monitor as they can lead to burnout
and physical and mental health problems. Furthermore, if left un-
addressed they can negatively impact patient care and result in
resignation from the health care workforce. Supporting health
care professionals’ well-being through interventions at all levels
(eg, individual, interpersonal, community, organizational) is vital
for individual and population health now as well as for preparing
for the next pandemic.
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Ohio Physicians Health Program COVID-19 Response and Supports Survey
Welcome Screen

Welcome to the Ohio Physicians Health Program COVID-19 Response and Supports Survey. This survey will
ask you about your well-being during COVID-19 and your experience with accessing supports for wellness,
mental health, and substance use as a health care professional during the pandemic. The purpose of this study is
to gather the perspectives of professionals working across disciplines on the types of supports needed and the
type of infrastructure that needs to be in place so that these supports can be easily accessed. Your insights will
not only benefit the current system of support for health care professionals, but also better equip Ohio for future
crises

The Ohio Physicians Health Program (OPHP) provides a compassionate, supportive, and safe environment for
health care professionals to receive confidential services to improve their health and well-being. Our goal is to
inspire physicians and other health care professionals to seek treatment and monitoring for their illnesses in
order to ensure patient care and safety. To meet this goal, we need an equitable and reliable system for
providing supports across workplace settings and professional discipli Und ding the current status of
stress, burnout, compassion fatigue, and physical exhaustion for health care professionals is one part of this
important puzzle. The other piece is gaining a better understanding of what types of supports are most desired
and how to help those supports be more accessible and less stigmatized. The OPHP has partnered with the
evaluation team at Mighty Crow to design this survey and analyze the results. This survey is being funded
through a grant from the Federation of State Medical Boards.

Your input is greatly appreciated. Your answers will help inform OPHP and its partners as we work to improve
supports and services for health care professionals.

Consent

Purpose of the survey: The Ohio Physicians Health Program is conducting a survey across health professions on
supports needed during the COVID-19 pandemic as well as prior to the pandemic. This survey will ask you
about your experience with accessing supports for wellness, mental health, and substance use as a health care
professional during the pandemic, as well as prior to the pandemic. The purpose of this study is to gather the
perspectives of professionals working across disciplines on the types of supports needed and the type of
infrastructure that needs to be in place so that these supports can be accessed without stigma.

What you will be asked to do: You'll be asked to complete an online survey about what supports you may have
wanted or needed and types of supports you may have accessed. You will also be asked about the infrastructure
in place to gain access to those supports and the stigma you may have experienced.

Total time required: Approximately 15 minutes.

Incentives: This survey does not include a paid incentive. Your participation is voluntary and without
compensation from OPHP.

Confidentiality: All efforts will be made to keep the information provided confidential. The survey will not ask
you for your name at any time. Any report of this survey that is made available to the public will not include
your name, your organization's name, or any other information by which you or your organization could be
identified. We will work to make sure that no one sees your survey responses outside of OPHP or the evaluation
team at Mighty Crow.

15. Gender Identification:
a. Male
b. Female
c. Prefer not to say
d. Other:

16. Race/Ethnicity (choose as many as you like)
a. American Indian or Alaskan Native
b. Asian
c. Black or African American
d. Hispanic or Latino
e. Native Hawaiian or Pacific Islander
f. White
g Other:

3

. Which of the following best describes your household income last year (before taxes and deduction)?
a. Below $20,000
b. $20,000-$40,000
c. $40,001-$80,000
d. $80,001-$120,000
e. Above $120,000
f. Prefer not to answer

18. Please select your age group

a. 18-24

b. 25-34

c. 35-44

d. 45-54

e 55-64

f. 65+

g Prefer not to answer

This first set of questions asks about your employment status during the pandemic and prior to the pandemic.

19. Were you employed at any point during the pandemic?
a. Yes
b. No

20. If yes, did you experience times when you were (choose as many as you like):
a. Unemployed
b. Furloughed
c. Laid off
d. None of the above

Yes

21. Were you employed prior to the pandemic?
a
b. No

w
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Voluntary Participation: Y our participation in this survey is completely voluntary. There is no penalty or loss
of benefits to which you are otherwise entitled for not participating.

Risks and Benefits: The benefits to participation in this survey include providing your perspective to OPHP
about the supports and services needed by health care professionals. Your participation informs OPHP's efforts
to better advocate for the needs of health care professionals. We do not antici any adverse consequences to
you for participating. If, however, you begin to feel a sense of stress or a change in your well-being, we
encourage you to utilize OPHP’s confidential services by emailing them at info@OPHP .org or calling
614.841.9690. You can also access the Crisis Text Line at 741741. Again, your personal information will be
confidential, and answers will be aggregated. The risks associated with an information breach via the internet
are minimal and unlikely.

Contact with Questions: If you have any questions about your participation, please contact Gretchen Clark
Hammond, PhD, MSW, LSW, LCDCIII, TTS at Gretchen@mightycrow.com.
Clicking "I accept" below indicates your consent to participate in this survey.

Demographics

We are collecting basic demographic data to track our response rate to the survey. While we ask you to provide
this information, all results will be kept confidential and will be aggregated in reports. This means that the
answers you provide will never be tied directly to you, your organization, or your position, but rather will be
presented as general categories and themes we have observed through completion of this survey.

Note: At any point in the survey you can use the arrows at the bottom right of your screen to move forward or
scroll backward with you cursor to return to a previous question and adjust your answer.

2. Which health care licensing board certifies your license? (choose from dropdown)
Ohio State Chiropractic Board
. Ohio State Dental Board
Ohio Veterinary Medical Licensing Board
. Ohio Vision Professionals Board
State Medical Board of Ohio
Ohio Board of Nursing
Ohio Board of Pharmacy
Ohio Counselor, Social Worker, and Marriage and Family Therapist Board
Ohio Occupational Therapy, Physical Therapy, and Athletic Trainers Board
Ohio State Board of Psychology
. Ohio Speech and Hearing Professionals Board
Ohio Chemical Dependency Professionals Board
. Ohio Department of Mental Health and Addiction Services (for Peer Support Specialists)
Other

s r-FT DR Mmoo o

3. You indicated you are certified by the XXX Board. What is your license type? (choose as many as you
like)
- List of license types
Q3-12 recur for each license type. Respondent only answers the one relevant to their selection in Q2.

13. Position/Title in the Organization:

14. Years of Experience in the field:

22. If you were employed prior to the pandemic but not during the pandemic, was that situation of your own
choosing? (Only asked if people say “no” to 19 and “yes” to 21)
a. Yes
b. No

The following set of questions asks about burnout from work during and prior to the pandemic.

23. During the pandemic, how often have you felt emotionally drained from your work?
a. Never

b. A few times a year or less

c. Once amonth or less

d. A few times a month

e. Once a week

f. A few times a week

g Every day

h. NA (I did not work during the pandemic)

24. Prior to the pandemic, how often did you feel emotionally drained from your work?
a. Never

b. A few times a year or less

c. Once amonth or less

d. A few times a month

e. Once a week

f. A few times a week

g Every day

h. NA (I did not work prior to the pandemic)

25. During the pandemic, how often have you felt that you don’t really care what happens to some patients?
a. Never

b. A few times a year or less

c. Once a month or less

d. A few times a month

e. Once a week

f. A few times a week

g Every day

h. NA (I did not work during the pandemic)

26. Prior to the pandemic, how often did you feel that you didn’t really care what happens to some patients?
a. Never

b. A few times a year or less

c. Once a month or less

d. A few times a month

e. Once a week

f. A few times a week

g. Every day

h. NA (I did not work prior to the pandemic)
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27. During the pandemic, how often have you felt you have accomplished many worthwhile things in your
job?

Never

A few times a year or less

Once a month or less

A few times a month

Once a week

A few times a week

Every day

NA (I did not work during the pandemic)

e me a0 os

28. Prior to the pandemic, how often did you feel you accomplished many worthwhile things in your job?
a. Never

b. A few times a year or less

c. Once amonth or less

d. A few times a month

e. Once a week

f. A few times a week

g Every day

h. NA (I did not work prior to the pandemic)

The following set of questions ask about your well-being during and prior to the pandemic.

29. During the pandemic, how often have you felt down, depressed, or hopeless? (Note: no NA option)
a. Notat all
b. Several days
c. More than half the days
d. Nearly every day

30. Prior to the pandemic, how often have you felt down, depressed, or hopeless? (Note: no NA option)
a. Notat all
b. Several days
c. More than half the days
d. Nearly every day

31. During the pandemic, have you had any thoughts of suicide? (Note: no NA option)
a. Never
b. Some thoughts of death
c. Some thoughts of suicide
d. Some attempt at suicide

32. Prior to the pandemic, did you ever have thoughts of suicide? (Note: no NA option)
a. Never
b. Some thoughts of death
c. Some thoughts of suicide
d. Some attempt at suicide

40. How affected were you by the following work-related stressors PRIOR to COVID-19 Pandemic?
(Each rated on a scale from: Not a Stressor, Minimal Stressor, Moderate Stressor, Significant Stressor,
Extreme Stressor, NA (I did not work prior to the pandemic.)).

a. Insufficient communication from leadership

. Working too many hours

Job security/employment status

Insufficient training

Inappropriate role designation

Working at a new location

. Witnessing high number of deaths

© ™o oo o
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. How affected were you by the following work-related stressors DURING the COVID-19 Pandemic?
(Each rated on a scale from: Not a stressor, Minimal Stressor, Moderate Stressor, Significant Stressor,
Extreme Stressor, NA (I did not work during the pandemic.)).

Concern of spreading COVID-19

Insufficient communication from leadership

Insufficient PPE

. Working too many hours

Job security/employment status

Insufficient training

. Distress about how to effectively treat COVID-19 patients

Inappropriate role designation

Working at a new location

Witnessing high number of deaths

SRR me e oW
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. During the pandemic how CONCERNED have you been about exposing the people you live with to
COVID-19? (Each rated on a scale from: Not a Concern, Minimal Concern, Moderate Concern,
Significant Concern, Extreme Concern, NA)

a. Exposing my child

b. Exposing my older adult family
c. Exposing my spouse or partner
d. Exposing my roommate

43. At home how much have these stressors impacted you during the COVID-19 pandemic?
(Each rated on a scale from: Not a Stressor, Minimal Stressor, Moderate Stressor, Significant Stressor,
Extreme Stressor, NA)

a. Tam too tired when I get home to cook, do chores, etc.

b. Loneliness

c. Financial stress

d. Worry and/or guilt about infecting household members

e. Taking stress out on my family and friends

. Lack of quality time with family and friends

g. My family and friends don’t understand the stress I'm under

h. i work hour dinati hedul

i.  Other family member(s) needing to take over my responsibilities
7

33
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During the pandemic, have you been concerned about your own alcohol consumption or substance
abuse? (Note: no NA option)

a. Yes

b. No

c. Sometimes

Prior to the pandemic, were you concerned about your own alcohol consumption or substance abuse?
(Note: no NA option)

a. Yes

b. No

c. Sometimes

. Have you had changes in alcohol consumption or substance use since the COVID-19 pandemic began?

(Note: no NA option)

a. Significant decrease
b. Decrease

c. No change

d. Increase

e. Significant increase

This next set of questions will ask you about the impact of the COVID-19 pandemic on your work and home life.

36.

37.

38.

39.

44.

45.

Were you negatively impacted financially due to COVID-19? (Choose as many as apply)
a. No

b. Furlough

c. Forced to take time off'

d. Pay reduction

e. Other

How has your workload changed due to COVID-19?
a. Significant decrease

b. Decrease

¢. Neutral

d. Increase

e. Significant increase

f. NA (I did not work during the pandemic)

Were you directly involved in COVID-19 patient care?
a. Yes

b. No

c. No but I have potential exposure (ie, cafeteria, same floor, patient rooms)
d. NA (I did not work during the pandemic)

Has your work setting changed?

No

From onsite to remote

Partially remote

Relocated from primary department
From remote to onsite

NA (I did not work during the pandemic)

mo a0 o

Do you have children living at home?
a. Yes
b. No

How much have these additional home related stressors impacted you during the COVID-19 pandemic.
(Each rated on a scale from: Not a Stressor, Minimal Stressor, Moderate Stressor, Significant Stressor,
Extreme Stressor, NA)

(Only answered by people who said “Yes” to Q44)

a. Being able to support children/being a present parent

b. Lack of quality time with children

c. Homeschooling

d. Childcare

This final set of questions will address what supports if any you accessed during the pandemic.

46,

47

48

49.

50.

At your workplace, did you receive any type of screening, assessment, or monitoring regarding the
stressors you faced specifically due to the pandemic?

a. Yes

b. No

c. NA (Idid not work during the pandemic.)

At your workplace, did you feel personally acknowledged for the challenges you were facing
specifically due to the pandemic?

a. Yes

b. No

c. NA (Idid not work during the pandemic.)

At your workplace, did you receive adequate rest from the job specifically due to the pandemic?
a. Yes

b. No

c. NA (I did not work during the pandemic.)

Did you seek emotional services for any mental health concerns such as stress, burnout, substance abuse,
depression or unstable mood (eg, from family, friends, therapists, etc)?

a. Yes

b. No

c. NA (I did not experience mental health issues during the pandemic.)

Please rate your level of satisfaction with the type of emotional support you received. (Each rated on a
scale from: Dissatisfied, Somewhat Dissatisfied, Neutral, Somewhat Satisfied, Very Satisfied, NA)
(Only answered by people who said “Yes” to 049)

From coworkers

. From supervisor or boss

In general from the work setting

From family and friends

From my Employee Assistance Program (EAP)

From other support groups

From a therapist

From faith community

Other:

mER M a0 o
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51,

o
Y

5.

<

54.

55.

56.

5

3

If you did not seek assistance, please indicate how much each of the following was an obstacle to
seeking assistance. (Each rated on a scale from: Not an Obstacle, Minimal Obstacle, Moderate
Obstacle, Moderate Obstacle, Significant Obstacle, Extreme Obstacle) (Note: no NA option)
(Only answered by people who said “no” to Q49).

Cost of counseling or treatment

Did not know where to turn for support

Time commitment

. Fear of being committed/ taking medicine

Confidentiality concerns

Insufficient health insurance coverage

Negative opinion from family, friends, community

. Faith in effectiveness of counseling or treatment

Negative impacts to my job position

Fear of regulatory board taking/restricting license

e sEmeaoos

. What type of support do you wish you had? (Choose as many as apply) (Note: no NA option)

(Only answered by those who said “no” to Q49).

a. Emotional support from coworkers

b. Emotional support from my supervisor or boss

c. Emotional support in general from the work setting
d. Emotional support from family and/or friends

e. Other types of emotional support.

. Does your workplace offer a program to address mental health concerns (ie, changes to mood, anxiety,

burnout, depression, and/or substance abuse)? This is typically referred to as an Employee Assistance
Program (EAP). (Note: no NA option)

a. Yes

b. No

c. Not sure

How likely are you to participate in such a program? (Note: no NA option)
(Only answered by those who say “Yes” to 053).

a. Very unlikely

b. Neither unlikely or likely

c. Very likely

Please indicate what might be improved or needed in order for you to access this program. (open text
response) (Only answered by people who say “Very unlikely” to Q54).

Does your state professional organization offer a program to address mental health concerns (ie, changes
to mood, anxiety, burnout, depression and/or substance abuse)? This is typically referred to as a
Professional Health Program. (Note: no NA option)

a. Yes

b. No

c. Not sure

. How likely are you to participate in such a program? (Note: no NA option)

(Only answered by those who say “Yes” to 056).
a. Very unlikely

b. Neither unlikely or likely

c. Very likely
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58. Please indicate what might be improved or needed in order for you to access this program. (open text
response) (Only answered by people who say “Very unlikely” to Q57).

59. If you could request one thing to help you in your job during the next pandemic, what would you
request? (open text response)

60. What is one change that could be made at a policy level that could benefit professionals as it relates to
issues of burnout, stress, and dealing with a pandemic? (open text response)

61. During the pandemic, what is something that made you resilient? (open text response)

Thank you for your participation!
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ABSTRACT

Background: Infant and maternal outcomes in Montgomery County, Ohio, are among the worst in the state

and rival that of many low-income nations. This study compares maternal and infant outcomes across 3 zip codes in
Montgomery County to discern factors that are influencing health outcomes for their residents. The zip codes represent
3 distinct communities with unique racial and socioeconomic makeups.

Methods: A cohort of mother-infant dyads (n=5098) who delivered at Miami Valley Hospital and Good Samaritan
Hospital from January 1, 2009, to January 1, 2019, was analyzed via retrospective chart review. Maternal health outcome
composite score (MCS) and infant health outcome composite score (ICS) from Trotwood, Ohio, (zip code 45426) were
compared to those of 2 nearby zip codes (45415 and 45424), which were chosen for their lower infant mortality rates and
proximity to Trotwood. Continuous variables were compared by ANOVA followed by post hoc Tukey tests. Categorical
variables were compared via chi-square analysis.

Results: The MCS and ICS were stratified by zip code and maternal age, race, and BMI. There was a statistically
significant difference in MCS for race and BMI across all zip codes, but no statistically significant difference for maternal
age. There was no statistically significant difference in ICS across maternal age, race, and BMI.

Conclusion: Maternal outcomes for Black women were consistently worse across communities while outcomes
for other races varied. Our study shows that maternal outcomes did not correlate with infant outcomes, indicating
that interventions focusing on improving maternal outcomes may be inadequate at addressing infant outcomes.
Investigations surrounding race-specific interventions in all populations are needed.

Keywords: Race-based disparities; Montgomery County; Maternal morbidity and mortality; Infant morbidity and mortality

INTRODUCTION highest IMR (16.8) in the state. These statistics demonstrate the

need for significant efforts to improve infant outcomes within

Recent state and county public health energy has been focused on

Mont; C d Dayton, Ohio.
improving maternal and infant health outcomes in Ohio. The infant ontgomery tounty and Dayton, Ohio

mortality rate (IMR), the number of live born infants who die in The overall IMR in Ohio declined from 2015 to 2019, however the

the first year of life per 1000 live births, is a strong indicator of the
health and well-being of a community.! While the IMR in the Unit-
ed States in 2019 was 5.6, the IMR in Ohio during the same year
was 6.9 and was even worse in Montgomery County at 9.0.23 Data
from Dayton and Montgomery County Public Health in 2019
showed that Trotwood, Ohio, (zip code 45426) had one of the

IMR in Montgomery County increased.* In 2019, a total of 58 in-
fants in Montgomery County died before their first birthday, re-
sulting in an increased IMR for 2019 compared to prior years. Of
these deaths, 69% were neonatal deaths and were more common
among Black infants.# Unfortunately, racial disparities in infant
mortality continue to persist, and in 2019 Black infants in Mont-
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gomery County died at a rate nearly double that of White infants,
with IMRs of 13.1 and 7.1, respectively.4

Maternal morbidity and mortality are other significant indicators
of community health. Similar to nationwide trends, Black-
identifying mothers in Ohio, from 2016 to 2019, experienced se-
vere maternal morbidity at more than twice the rate of White
mothers, with similar trends for pregnancy-related mortality ratio
(PRMR) at 29.5 for Black-identifying women and 11.5 for White
women from 2008 to 2016.5 The Ohio Department of Health
identified 610 maternal deaths in Ohio, from 2008 to 2018, as tem-
porally related to pregnancy, with 186 (31%) of these deaths
determined to be pregnancy-related.6 The most common causes of
pregnancy-related death were cardiovascular and coronary condi-
tions, infection, hemorrhage, preeclampsia and eclampsia, and
cardiomyopathy.5 In Montgomery County, 48 deaths were preg-
nancy-associated and 12 were pregnancy-related.5 Of the 4 Ohio
counties with 10 or more pregnancy-related maternal deaths,
Montgomery County had the highest PRMR at 19.7 deaths per
100 000 live births over the 9-year period.>

All neighborhoods are not equally impacted by the ongoing mater-
nal and infant mortality crises. Significant racial differences in
outcomes in Montgomery County are consistent with previous
literature that has shown Black infants have at least twice the in-
fant mortality rate of White infants.” Much of this literature, how-
ever, focuses on poor infant and maternal outcomes on the state
and national level and may overlook nuances that exist at the com-
munity level. This study compares maternal and infant outcomes
across 3 zip codes in Montgomery County that represent 3 distinct
communities with unique racial and socioeconomic makeups in
order to better understand the factors influencing health outcomes
for their residents.

METHODS

A retrospective chart review was performed to examine maternal
and infant birth outcomes to explore differences within these com-
munities. We evaluated a cohort of women who delivered at Miami
Valley Hospital (MVH) and Good Samaritan Hospital (GSH) from
January 1, 2009, to January 1, 2019. This period was chosen for
convenience as it overlaps with electronic record keeping at these
institutions.

Data were extracted from the medical records for mother-infant
dyads from Trotwood, Ohio, (zip code 45426) and mother-infant
dyads from the 2 comparison zip codes. The comparison zip codes
were chosen because they have lower infant mortality rates than
Trotwood and, yet, are in close geographic proximity. Zip code
45426 (Trotwood) was chosen given its extremely high IMR of up
to 16.8 from 2015-2019. Zip code 45415 (Northview) was chosen
given its similar racial composition and geographic location to
Trotwood (mostly Black-identifying residents) and had a lower
IMR. Zip code 45424 (Huber Heights) was chosen given its differ-
ent racial composition (mostly White), yet similar socioeconomic
composition to zip code 45415 and had a lower IMR.
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All pregnancies for each mother during the period of interest were
included in the analysis if the mother resided in the zip codes of
interest at the time of delivery. Mother-infant dyads were identi-
fied by searching for patients by the zip codes of interest and hav-
ing procedure codes for vaginal delivery or cesarean delivery. Of
note, reported race is based on patients’ self-selected identity. The
authors reviewed the data set to ensure that inclusion/exclusion
criteria were met. Inclusion criteria included delivery at MVH or
GSH (including transports from outside facilities) and women with
a pregnancy resulting in live birth or fetal demise at greater than
20 weeks gestation. Cases were excluded if mother and infants
could not be paired. This study was submitted to the institutional
review board of Wright State University and determined to be
exempt.

An infant health outcome composite score (ICS) was calculated
based on the top causes of infant death per the 2019 Ohio Infant
Mortality Report which included prematurity, congenital malfor-
mations, external injuries, obstetric conditions, and sudden infant
death syndrome/perinatal infections.3 A maternal health outcome
composite score (MCS) was calculated based on the US Centers for
Disease Control and Prevention definition of severe maternal mor-
bidity and included myocardial infarction, cerebrovascular dis-
ease, renal disease, eclampsia, congestive heart failure, pulmonary
disease, anesthesia complications, and embolus.8 Composite scores
were calculated by coding each of the above conditions as yes
(1, present) or no (0, not present) and summing the number of
conditions for each mother and infant. The composite scores (MCS
and ICS) were then converted to represent 1 (at least 1 condition
present) or 0 (no conditions present) for each mother and each
infant, respectively. Adequacy of prenatal care was estimated us-
ing the Kotelchuck Index.?

Data analysis was performed using SPSS version 27 (IBM,
Armonk, NY). For continuous variables, ANOVA was performed
followed by post hoc Tukey tests. Categorical variables were com-
pared via chi-square analysis. A p value of <.05 was considered
statistically significant.

RESULTS

A total of 5098 mother-infant dyads were eligible and were includ-
ed in the analysis. Maternal demographic and clinical characteris-
tics by zip code are included in Table 1.

Table 2 shows MCS stratified by zip code and maternal age, race,
and BMI. There were no differences in rates of MCS or ICS across
zip codes when stratified for maternal age (p=.61 and
p =.06, respectively). Rates of MCS were significantly different
across zip codes when stratified by race with higher rates of MCS
for White women living in Trotwood and Northridge than for
White women living in Huber Heights, although Black women had
similar rates of MCS regardless of zip code (p =<.001). This pat-
tern was not evident for rates of ICS across the zip codes when
stratified by race (p = .43).
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Iable 1. Maternal Demographic and Clinical Characteristics
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Age at delivery (mean + SD)
Gravida

Para

BMI

Race
Black
White
Hispanic/Latino
Non-Black people of color

Insurance
Private
Public
Other

Delivery facility
Miami Valley Hospital
Good Samaritan Hospital

Adequacy of prenatal care
Adequate
Intermediate
Inadequate
Unable to determine

45426
(Trotwood zip code)
n=1473

25.42 £ 5.50
3.08+2.16
146 £ 1.61
3395+7.72

83.4% (1228)
13.2% (194)
0.5% (7)
2.2% (44)

23.5% (343)
75.6% (1103)
0.9% (13)

66.3% (977)
33.7% (496)

46.6% (686)
12.4% (182)
36.0% (530)
5.1% (75)

45415 45424
(Northview zip code) (Huber Heights zip code)
n=719 n = 2906
27.56 + 6.06 27.26 + 5.51 <.001
2.81+197 276+ 174 <.001
1.20+1.31 1.27 +1.32 <.001
33.18 + 6.88 3293 +7.06 <.001
<.001
52.3% (376) 18.2% (529)
43.7% (314) 73.9% (2148)
0.4% (3) 1.5% (44)
3.2% (23) 6.0% (174)
<.001
43.1% (304) 48.3% (1334)
56.3% (397) 51.1% (1528)
0.6% (4) 0.6% (34)
<.001
63.8% (459) 76.8% (2233)
36.2% (260) 23.2% (673)
<.001
53.3% (383) 44.1% (1281)
10.6% (76) 13.5% (392)
28.2% (203) 35.1% (1020)
7.9% (57) 7.3% (213)

Rates of MCS were significantly different across zip codes when
stratified by BMI category (p =< 0.001). Within zip codes, Trot-
wood had its lowest rate of MCS among women in the normal BMI
category (4.5%; p =.004) and Huber Heights had its highest rate
of MCS among women in the class III obesity category (12.7%;
p <.001). There were no differences across zip codes for rates of
ICS when stratified by BMI category (p =.07), and the only differ-
ence within a zip code occurred in Trotwood where the highest
rate of ICS (12.0%) occurred among infants born to women in the
normal BMI category (p =.004). Rates of MCS did not correlate
with rates of ICS (r=.01, p = .48).

DISCUSSION

We found that Black women had the highest rates of MCS regard-
less of zip code of residence. White women exhibited high rates of
MCS only in Trotwood and Northridge, and the highest rate of MCS
among White women was still lower than the lowest rate of MCS
among Black women. We also found that higher rates of MCS were
evident in higher BMI categories. However, higher rates of ICS
were seen in women with normal BMI. The MCS among all zip
codes, when stratified by race and BMI, was significantly different
while ICS stratified by race and BMI was not. Rates of MCS were
not associated with rates of ICS.

Although the 3 zip codes differed on socioeconomic level as indi-
cated by higher graduation rates (high school and college), higher
median income, and lower unemployment rate (see Appendix for
a breakdown of population level demographic information for the
individuals residing in these zip codes), Black mothers had con-
sistently poor outcomes in all zip codes, while White women had
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poor outcomes only in the zip codes with lower socioeconomic
level. Socioeconomic factors such as unemployment rate and food
insecurity negatively affect maternal mortality while other socio-
economic factors such as percentage of college educated adults
and percentage of owner-occupied homes are protective, although
the impact of these varies by race and ethnicity.10 Our results
showed little positive impact on maternal health for Black women
living in the higher socioeconomic neighborhoods. Even with a
higher percentage of women having private insurance in Huber
Heights and no differences in adequacy of prenatal care across the
zip codes, outcomes for Black women in Huber Heights did not
differ from outcomes for Black women in other neighborhoods.
Infant outcomes in Huber Heights were worse for Black infants
than any other neighborhood.

These results strongly suggest the influence of other factors, such
as experiences of racism or racial isolation occurring in mostly
White neighborhoods, that may have a stronger influence on
health outcomes than the impact of poverty on health. There is
sparse literature exploring the experiences of Black women in
predominantly White communities, although what is available
suggests that Black women often feel socially and culturally isolat-
ed due to differences in race, gender, and difficulty connecting
with the local Black community.11

It has been well demonstrated in the literature that Black popula-
tions are more likely to face poverty, live in violent neighbor-
hoods, have fewer financial resources, and have higher mortality
rates from disease.!? In our study, Trotwood had higher rates of
poverty, lower median income, and higher rates of poor maternal
outcomes than the 2 comparison neighborhoods similar to the
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Iable 2. Composite Scores Stratified by Maternal Age, Race, and BMI
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Maternal health outcome composite score Infant health outcome composite score
(MCS) (ICs)
45426 45415 45424 Pvalue 45426 45415 45424 P value
zip code zip code zip code zip code zip code zip code
Age
< 35 years 11.5% 10.8% 6.6% 61 5.1% 3.7% 5.0% .06
> 35 years 10.7% 8.1% 6.8% 4.9% 7.1% 7.4%
P value within zip code 1.00 48 91 1.00 A7 .08
Race
Black 11.9% 11.2% 10.6% <.001 4.9% 4.8% 6.2% 43
White 10.3% 9.9% 5.8% 7.2% 3.8% 4.8%
Hispanic/Latino 0.0% 0.0% 2.3% 0.0% 0.0% 11.4%
Non-Black people of color  3.0% 4.3% 5.7% 3.0% 0.0% 6.9%
Unreported 9.1% 33.3% 9.1% 0.0% 0.0% 0.0%
P value within zip code 44 .52 .002 .53 .79 15
BMI
<185 - 0.0% -- <.001 -- 0.0% -- .07
18.5-24.9 4.5% 6.1% 4.8% 12.0% 4.1% 7.0%
25-29.9 11.6% 8.3% 4.9% 4.6% 4.9% 5.0%
30-34.9 11.3% 10.1% 6.1% 4.8% 3.5% 5.0%
35-359 9.5% 16.0% 6.3% 3.7% 3.1% 5.6%
> 40 17.0% 10.9% 12.7% 4.1% 5.9% 4.8%
P value within zip code .004 .26 <.001 .004 .88 .69

Table values represent the percentage of mothers and of infants who had at least 1 condition present.

findings reported in the literature. Of note, infant outcomes were
minimally better for Black infants compared to White infants in
Trotwood, though both rates remain significantly higher than na-
tional and state averages. While clear explanations for this would
be beyond the scope of this study, these results may suggest that
maternal and/or community resiliency may provide mild blunting
or be a protective factor for Black infant health compared to Black
maternal health, particularly in regions that are majority
Black.1314 Additionally, the differential impact of maternal BMI on
infant outcomes suggests that higher BMI may also be protective
for infant health which is consistent with the 2020 National Vital
Statistics report on infant mortality.12 Nonetheless, this study en-
courages public health and medical professionals to use caution in
assuming that factors impacting Black maternal and infant out-
comes are similar/connected, when in fact they are likely complex
and require separate attention, research, and resources.

This study is limited by the lack of demographic information such
as income and education level for the women included in this
study. This information was added from publicly available statis-
tics to summarize the socioeconomic level of each neighborhood
to provide context (Appendix). Another limitation of this study
was the disproportionate sample size within each zip code. Huber
Heights was selected because of the racial diversity of the neigh-
borhood although the larger sample size could have influenced
our overall results.

This study demonstrates that poor maternal outcomes for Black
women are consistent across neighborhoods that differ by socio-
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economic level and racial diversity and that poor infant outcomes
differed by race and neighborhood. These findings suggest that
interventions directed toward improving infant health may not
translate into improved maternal health. While efforts to impact
racism through the lens of poverty and through the lens of infant
outcomes may serve a role in improving maternal health out-
comes, this study suggests that experiences of women of color in
mostly White communities, regardless of wealth, still result in
poor outcomes. Race specific maternal interventions in all popula-
tions, regardless of wealth, are needed.

PUBLIC HEALTH IMPLICATIONS

Future research and public health interventions in this region
should focus on several key gaps that remain poorly understood in
these populations. First, it remains unclear why the infant mortali-
ty rates in Trotwood remain higher for White infants than Black
infants, though both rates remain unacceptably high. Community-
based participatory research that focuses on the outcomes of
these groups is needed to do a deeper dive into this phenomenon.
Second, ongoing maternal specific interventions are necessary in
Ohio to address the ongoing maternal mortality crisis that is being
disproportionately experienced by Black women. Third, more
investigation and attention are needed on community specific
outcomes for non-Black communities of color in Montgomery
County. These findings likely highlight the consequences of public
health programming that is infant focused with secondary goals of
impacting maternal outcomes, a strategy that has been widely
used to date to address maternal health outcomes in Ohio.
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APPENDIX.

Descriptive Facts and Figures for the Selected Zip Codes

Zip code 45426 45415 45424
(Trotwood) (Northview) (Huber Heights)
Total population® 15315 12653 51344

Black 73.7% 40.0% 14.2%

White 18.6% 54.9% 74.6%

Hispanic 0.9% 1.6% 3.1%

Two or more races 5.0% 3.2% 4.2%
Female® 57.5% 48.7% 51.4%
Median age (years)® 39.8 449 39.1
Median education level (for population 25 years and over)®

High school or higher 90.3% 93.5% 92.7%

Bachelor's degree or higher 16.0% 33.6% 28.2%

Graduate or professional degree 6.4% 12.3% 11.5%
Median income?® $35637 $62772 $69 452
Living in poverty 26.4% 10.0% 5.8%
Employment status”

Unemployed 7.6% 4.7% 4.7%
Renters® 55% 34% 26%
Marital status®

Married 31.5% 43.2% 52.3%

Never married 39.7% 31.8% 29.4%
Infant mortality rate [number of infant deaths per 1000 live births] (2014-2016)°

Black 16.0 6.5 13.8

White 19.0 0.0 34

®Information collected from https://www.ohio-demographics.com/zip_codes_by_population (Cubit Planning, Inc., 2021).
®Information collected from https://www.city-data.com/2000-2020 (Advameg Inc, 2021).
‘Information collected from https://www.phdmc.org/services/epidemiology (Dayton Montgomery County Public Health, 2021).
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ABSTRACT

Public hospitals have long been a cornerstone of the American health care system, providing an increased share of care
to indigent and historically marginalized populations. Public hospitals have provided an increased share of their revenues
as community benefit spending, often taking on added roles of community service and civic consequence. The number
of public hospitals has decreased nationally over recent decades, with the forces of hospital system consolidation and
increasing technological and medical complexity being contributory. As the architecture of public hospital structure
governance differs by state or even municipality, public hospitals have become sensitive to political currents in their
respective localities. This article serves as an analysis and commentary on the current state of the public hospital network
in Ohio. While Ohio has both state-operated and city or county-operated hospital systems, special attention is given here
to the latter, which have been decreasing in number at an alarming rate over recent years. Despite recent challenges, the
system harbors substantial potential to both rural and urban communities alike. A call to action, inclusive of civic support
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and new investment, should be made to bolster Ohio’s public hospital system for the benefit of its communities.

Keywords: Public hospitals; Ohio; Community benefit

INTRODUCTION

Public hospitals, administered at the city, county, and state level,
exist in many states in the United States (US) and have historically
provided an essential cornerstone of the health care and social
safety net apparatus within their respective regions.! As of 2018,
approximately 18.5% of acute care hospitals in the US were oper-
ated by state and local governments,? and 56% of the 50 largest US
metropolitan areas had at least 1 such hospital.3 Public hospitals
have historically faced challenges ranging from political interfer-
ence and cronyism, financial mismanagement and underfunding,
and social stigmatization,*5 with the US losing over a quarter of its
public hospitals since the 1980s.2 In Ohio, these challenges have
combined to contract the network of such institutions. Ohio’s
state-operated hospitals have remained relatively stable, but the
state’s city or county-operated hospitals have been particularly
vulnerable, decreasing by 38% over the past 14 years.®” Funding
and staffing cuts to state and local government operations have

diminished the resources being afforded to local governments,
reducing capabilities for public institutions and services at the
local level .8 Increased competitive pressures driven by health care
consolidation® have combined with difficulties serving indigent
populations in the state’s rural and urban areas to place public
health care institutions in a difficult position often necessitating
closure or transition away from public ownership in the form of
privatization or sale.10-12

Present Situation

As of 2020, approximately 9.5% of acute care hospitals in Ohio
were operated by local and state governments,” compared with
21% nationally as of 2018.2 Most of Ohio’s network of public hos-
pitals have historically been governed at the city or county level as
independent functionaries of those respective bodies of local gov-
ernment. Such hospitals are generally governed by boards of ap-
pointees designated by elected city or county government officials,
and the scope of hospital governance and powers is generally dic-
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tated rather strictly by state law.13 Organization as an agency of
county government is more common than city government, though
several of the state’s public hospital systems are organized as spe-
cial joint township hospital districts, with the districts comprised
of several communities within a county. Funding mechanisms for
these hospitals have proven contentious, with subsidies from city
and county general funds often proving politically difficult for leg-
islative and public appetite. Most have also proven slower to ex-
pand services or grow across metropolitan areas or regions due to
constraints, in part, by state law prohibiting county-operated
hospitals from expanding beyond county borders.14 According to
hospital registration data obtained from the Ohio Department of
Health, in 2008 (the earliest year on file) there were 18 city or
county-operated hospitals in Ohio, with 2 being city-operated and
16 being county-operated.t In 2022, the total number was 11, with
1 being city-operated and 10 being county-operated.”12 Over that
14-year interval, 2 were transitioned away from public ownership
toward not-for-profit status that continued to be governed locally,
3 were transferred to regional not-for-profit health systems, and 2
were transferred to private for-profit operators (with 1 of these
eventually closing). All but 1 of the 7 hospitals losing public own-
ership were located in counties with populations of less than
50 000 residents. Restrictiveness of state laws governing county-
operated hospitals was cited in at least 2 of the cases where the
transition from public to private ownership occurred.1516

Most of Ohio’s public hospitals have historically been operated by
county or special joint township governments, with many serving
as the primary health care provider in many of the state’s rural
and exurban counties. Of the state’s 25 largest cities, only 1 an-
chors a city or county-operated hospital system; The MetroHealth
System in Cleveland, Ohio. MetroHealth operates as an independ-
ent agency of the Cuyahoga County government and receives less
than 5% of its revenues as subsidies from taxpayer funds.!? Its
main campus, with 702 registered beds, is situated in Cleveland,
though it operates satellite hospital campuses in the suburbs of
Cleveland Heights and Parma.” As of 2016, MetroHealth provided
community benefits equal to 22% of its total revenues, a higher
share than its private not-for-profit counterparts in Cleveland, the
Cleveland Clinic Foundation (10%) and University Hospitals
(9%).18 As of 2014, MetroHealth’s Medicaid and low-income inpa-
tient utilization rates were 56% and 35%, respectively, compared
to 21% and 11%, respectively, for hospitals within the Cleveland,
Ohio, hospital referral region.1® Though not without its challenges,
MetroHealth serves as a comparison to large urban public hospi-
tals in other states which serve as health care anchor institutions
and social safety net hospitals.

In contrast to hospitals operated by city and county governments,
Ohio’s state-operated acute care hospitals have fared better and
grown appreciably over time. Several large academic medical cen-
ters are operated as state agencies, answerable to the boards of
trustees of their affiliated universities. These include the Ohio
State University Wexner Medical Center in Columbus, the Universi-
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ty of Cincinnati Medical Center in Cincinnati, and the University of
Toledo Medical Center (UTMC) in Toledo. The Ohio State Universi-
ty Wexner Medical Center is the third largest health system head-
quartered in Ohio by revenue, and its main campus is the state’s
second largest hospital facility by total registered beds.” Ohio’s
state-operated medical centers have performed better than their
counterparts at the county level, likely due in large part to size,
academic reputation, and niche status as referral centers. The
UTMC serves as an exception to this, having been troubled in re-
cent years by private competition and the transfer of its academic
and training programs to a competing private hospital.20

Opportunities and Future

It appears that distinctions are often not drawn between public
and private hospitals, either as pertains to the actions of govern-
ment entities or in the perception of the general public and body of
health care consumers. This has contributed to a general apathy
toward the scope and importance of public hospitals, eventually
contributing to their transfer away from public ownership. Legal
and financial structures of governance and taxation have granted
private not-for-profit hospitals a nebulous status as community
institutions that are privileged above most other forms of private
corporate enterprise.2! In addition to tax-exempt status, private
not-for-profit hospitals are afforded measures of public financing
which, in Ohio, include the ability to issue tax-exempt bonds to
fund capital projects as local governments would22 as well as some
government subsidies for the construction of facilities and opera-
tion of programs.23

The future of public hospitals, therefore, rests on getting the public
and government to see their merit, as a fundamental precondition
to giving them the resources to succeed. Public hospitals are in-
deed worthy of this respect. They have historically provided a
level of care to indigent and underserved patients that exceeds
their private counterparts. Public hospitals also provide levels of
community benefit as a share of revenue that exceeds the level
of their private counterparts.2¢ As governmental agencies, public
hospitals are subject to levels of accountability and transparency
that private hospitals are not, with most aspects of public hospital
operations being subject to the transparency provisions of the
Ohio Public Records Act, and meetings of governing bodies being
publicly accessible under the Ohio Open Meetings Act.25

If the public hospital system in Ohio is to endure, and reverse its
decline for the benefit of the public, such will have to come with
the assertion of the inherent value of public hospital systems. This
will necessitate the recognition that public hospitals are uniquely
positioned and motivated to provide public benefit and to care for
the underserved. They will need to invoke a sense of civic pride
and communal purpose by cementing the perception of public
hospitals as institutions that are owned by communities, for the
benefit of communities. Also of benefit will be to stress that public
hospitals can be governed by the public in ways uniquely open and
accessible to the public. While traditionally localized to the state’s
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rural counties, the public ownership model of hospitals has the
potential to improve health care in the state’s urban and metro-
politan areas as well, not only in providing care to underserved
populations, but also to serve as economic engines. In the 21st
century, health care is the largest sector of US gross domestic
product.2é Hospitals are often the largest employers and economic
engines in postindustrial cities,?? especially so for many of Ohio’s
communities. In certain circumstances, public ownership and con-
trol of urban hospitals could prove transformative toward staving
off decline and building a sustainable and inclusive economic or-
der at the local level.

Buy-in from the public and communities will only be half of the
metaphorical battle. Local governments will need to muster the
political and financial will and resources to keep public hospitals
funded. State government will need to think seriously about com-
mitting more resources to funding and improving these institu-
tions through state operating and capital expenditures. Ohio’s
public hospitals can reverse decades of decline and become an-
chors of healthier, more vibrant communities. But this will not
happen unless Ohioans as a collective recognize their value and
commit to making them better.
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ABSTRACT

Naegleria fowleri (N fowleri), the freshwater amoeba known to cause primary amoebic meningoencephalitis (PAM), is
historically found in the southern United States and Central America. Increased incidence of this rare, deadly, and often
misdiagnosed illness in northern states causes concern that N fowleri is expanding northward due to climate change,
posing a greater threat to human health in new regions where PAM has not yet been documented. This case study
provides an example of public health nurses incorporating environmental health data into communicable disease
investigations, demonstrating how public health professionals, health care providers, and individuals living in northern
climates can work together to prevent, detect, and treat N fowleri infection.

INTRODUCTION

Communicable Disease Investigation Case Study

During a recent summer, a public health nurse (PHN) working at a
local public health department in the northern midwest United
States received notice from the infection control nurse (ICN) at the
local hospital of a suspected bacterial meningitis case. A female in
her mid-30s, and mother of a young child, was unconscious upon
arrival to the local emergency department via emergency medical
services transport, having recently developed neurological symp-
toms including severe headache, photosensitivity, nausea, and
confusion. Her long-term personal medical history included a bicy-
cle accident 10 years prior that caused facial trauma and septum
deviation.

The PHN immediately opened a communicable disease investiga-
tion under the case classification suspect bacterial meningitis. The
PHN interviewed the patient’s spouse via phone regarding poten-
tial sources of exposure. Responses to investigative questions
(including close contact with other symptomatic individuals prior
to and since symptom onset and contact tracing based upon bacte-
rial meningitis communicability guidelines) were unremarkable.

However, the spouse and child had experienced confirmed or po-
tential direct contact with the mother’s oral secretions that would
merit medication to prevent the development of illness. As the
PHN broadened questions to capture other activities occurring in
the 2 weeks prior to symptoms, the spouse stated that 4 days ago
the family had traveled to a public-access beach at a freshwater
lake in a neighboring county where the patient swam and sub-
merged her head. The PHN coordinated the prescription of post-
exposure medication to prevent the development of illness in
household contacts via their primary care providers, educated the
family to watch for signs and symptoms of bacterial meningitis,
and instructed them to report symptoms immediately for rapid
treatment should they occur.

Diagnostic Test Results

Cerebrospinal fluid (CSF) cultures yielded no bacterial growth, and
CSF findings were also inconsistent with bacterial infection. No
viral infection was detected in CSF; however, conventional labora-
tory techniques may fail to detect infectious agents, leaving up to
60% of presumed viral encephalitis cases unexplained.! The case
classification in the communicable disease reporting system was
then updated to suspect viral (aseptic) meningitis (Table 1). The
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Table 1. Epidemiological Comparison of Primary Amoebic Meningoencephalitis, Bacterial Meningitis, and Viral (Aseptic) Meningitis

Organism

Source/ Reservoir

Mode of
transmission

Incubation period

Period of
communicability

Primary amoebic meningoencephalitis

N fowleri amoeba (protozoan)

Warm, untreated freshwater/soil

Contact of contaminated water to nasal
membrane; not infectious via ingestion

Range 1-9 days (median 5 days) after
exposure

Not contagious from person to person

nosis

2,3,4

Signs/Symptoms Stage 1: Severe frontal headache, fever,
nausea/vomiting
Stage 2: Stiff neck, seizures, altered mental
status, hallucinations, coma

Prognosis Usually fatal (94.6-97%); postmortem diag-

Bacterial meningitis®®

Most common:

Neisseria meningitidis, Streptococcus
pneumoniae, and Haemophilus influenza
Group B

Humans

Spread by respiratory droplet or direct
contact with respiratory secretions; shar-
ing cups or utensils, kissing, coughing

Range 1-10 days (median 3-4 days) after
exposure

Immediately following symptom onset
until at least 24 hours after treatment
with appropriate antibiotics

Fever, headache, and stiff neck in
meningococcal meningitis cases,
(sepsis and rash in meningococcemia)

10-15% mortality; up to 20% of survivors
experience long-term disability including
loss of limb(s), deafness, nervous system

Viral (aseptic) meningitis’®

Most common:

Non-polio enteroviruses; may also
be caused by measles, mumps,
varicella-zoster, Epstein-Barr,
influenza, and other viruses

Humans

Transmission varies by virus;
infection may occur in contacts
but is unlikely to cause meningitis.

Varies by virus

Varies by virus

Fever, headache, stiff neck,
photophobia, somnolence,
nausea, irritability, vomiting,
anorexia, lethargy

Usually resolves spontaneously in
7-10 days

problems, or brain damage

ICN reported to the PHN that the patient’s condition was
worsening, increasingly inconsistent with viral meningitis, and the
infectious disease team used the working diagnosis of meningoen-
cephalitis, but diagnostic testing remained inconclusive.

Public Health Nursing Actions

As the infectious disease team manages aspects of direct patient
care and treatment of communicable disease, the public health
department is responsible for considerations of disease transmis-
sibility and outbreak prevention. In this case, given the absence of
detectable pathogens, the patient’s deteriorating condition, no
known symptomatic contacts, and the continued search for nonin-
fectious causes, the PHN has a set of expected interventions. These
include prophylaxis coordination for close contacts, symptom
education for the family, preparations for rapid close-contact
treatment response and outbreak case management, community
surveillance of other potential cases, and follow-up with the ICN
for confirmatory updates as details emerge.

The PHN was faced with 3 possible outcomes impacting case re-
porting and management. If symptoms resolve spontaneously,
leading the infectious disease team to conclude the cause was like-
ly viral, the patient will recover and the case may be closed under
the classification confirmed viral (aseptic) meningitis. If a nonin-
fectious cause is identified, the case may be closed under the
classification viral (aseptic) meningitis—not a case regardless of
patient outcome. However, if the PHN were to leverage the inter-
disciplinary nature of public health practice to pursue the patient’s
environmental exposure as a potential cause of meningoencephali-
tis, an effective treatment method may be found for the patient.
With support from the medical director, the PHN chose to consult
the Bureau of Infectious Diseases at the state department of health

for expertise related to potential meningoencephalitis cases of
unknown etiology in humans related to exposure to fresh water.

Possible Cause

The state department of health contacted the Centers for Disease
Control and Prevention (CDC). The CDC offered the state depart-
ment of health a small number of collected case reports from the
southern United States and Central America describing patients
with similar neurological symptoms who had a recent history of
swimming in warm freshwater ecosystems. Case reports indicated
the cause of infection was the amoeba Naegleria fowleri
(N fowleri).

Naegleria fowleri and Primary Amoebic Meningoencephalitis

N fowleri is a thermophilic amoeba occurring in warm, untreated
freshwater, soil, and dust that is known to cause primary amoebic
meningoencephalitis (PAM) in humans. Primary amoebic menin-
goencephalitis is a necrotizing, hemorrhagic, and often fatal me-
ningoencephalitis occurring most frequently in healthy children
and young adults with a history of recent contact with untreated
fresh water.%

Not infectious through oral ingestion, water vapor, or human-to-
human transmission,!® N fowleri infects by entering the nose via
contaminated water, crossing the nasal membrane, and following
the olfactory nerve through the cribriform plate to the brain.11
The incubation period typically ranges from 1 to 9 days (median
5 days) after exposure.2 The rapid onset of neurological symptoms
may be categorized as early (flu-like symptoms including head-
ache, fever, nausea, and vomiting) or late (central nervous system
signs including stiff neck, seizures, altered mental status, halluci-
nations, and coma).23 Cerebrospinal fluid analysis may resemble
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bacterial meningitis (high opening pressures, elevated white
blood cell counts, and elevated protein levels). Abnormal imaging
results are present in most cases but are not diagnostic for amoe-
bic infection.2 Disease progression is often too rapid for pre-
mortem diagnosis and intervention, leading to case fatality in 1 to
18 days (median 5 days) after symptom onset.2 While a treatment
regimen including the current gold standard medication for free-
living amoeba infections, miltefosine, and therapeutic hypother-
mia have been successful in some cases, PAM is usually fatal
(94.6% to 97%) and often diagnosed postmortem.911-13

Naegleria fowleri Life Cycle and Transmission
N fowleri has 3 stages: cyst, trophozoite, and ameboflagellate.

The thermophilic N fowleriis most prolific in water temperatures
up to 115 °F (46 °C) but is tolerant of even higher temperatures

ODPDx

Amebae penetrate
the nasal mucosa

Water-related activities
such as swimming
underwater, diving,
or other water sports
can result in water
entering the nose.

o7 :

Promitosis

Flagellated form

Figure 1. Transmission of Naegleria fowleri to a Human Host

Trophozoite
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for short periods, making it able to easily withstand human fever.
If environmental conditions become cold, nutrient depleted, or
dry, the trophozoite can revert to a non-feeding form for protec-
tion from freezing water temperatures.14

Because N fowleri infects via the nasal membrane, activities that
push contaminated water into the nasal cavity are epidemiologi-
cally associated with infection. This includes swimming, splashing,
and submersion in naturally occurring bodies of freshwater, such
as lakes, ponds, hot springs, and reservoirs!s (Figure 1). In addi-
tion to geographical changes in recent years, novel routes of trans-
mission have been documented, including warm hose water,
lawn water slide and splash pad use, and exposure of the nasal
membrane to tap water from private well systems, which has been
known to occur when using a nasal irrigation device at home.16.17

Naegleria fowleri

o

Amebae migrate to the brain via

the olfactory nerves causing

primary amebic meningoencephalitis
(PAM) in healthy individuals

Trophozoites in CSF and
brain tissue; flagellated
forms occasionally in CSF

’Q\ Infective stage

d Diagnostic stage
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Naegleria fowleri Incidence and Climate Change

Historically, N fowleri cases in the US have been known to occur in
southern states, but recent data indicate an increased incidence
since 2010 in northern states such as Minnesota, Indiana, and
Missouri.2161920 The incidence of N fowleri infections is historical-
ly rare; 138 PAM cases were reported in the US from 1962 to 2015
with a range of 0 to 8 cases annually.16 Patients have been pre-
dominantly male (76%) and less than or equal to 18 years of age
(83%, N =142).2

Climate change data indicate consistent increases in surface water
temperatures, increasing the likelihood that N fowleri will pose a
greater threat to human health in regions with a history of occur-
rence and new regions where PAM has not yet been document-
ed.1319-22 Despite its rarity, the severity of illness and poor patient
outcomes make the increased incidence of PAM in northern cli-
mates an emerging health concern. Combined with increased inci-
dence in northern climates, untrained and unaware public health
professionals and health care providers may exacerbate pro-
longed diagnostic periods and delay time-sensitive treatment in
what is ultimately a quick decline for PAM patients.

Case Study Outcome

Acting in the role of liaison between direct care personnel and
state/national public health entities, the PHN obtained and
relayed evidence pertinent to the case for health care provider
review. Information regarding miltefosine availability and dosage
were communicated from the CDC team (this product has since
become commercially available). The patient responded favorably
to the medication. Two weeks after symptom onset, she recovered
with minimal neurological damage and was able to resume a high
quality of life with her family.

Primary Amoebic Meningoencephalitis Prevention

Effective treatment is essential when confronting PAM, but
tertiary prevention is only one aspect of proactive care. When
confronting any condition of public health importance, be it a re-
portable communicable disease, rare illness of environmental
etiology, or chronic disease impacting a substantial portion of the
population, interventions focused on secondary and primary pre-
vention are crucial. Below are recommendations for public health
professionals, health care providers, and individuals to take re-
garding N fowleri in northern regions.

Public health professionals: In northern climates, consider moni-
toring warm, freshwater recreational sites for presence of
N fowleri amoebae.? As repeated cases have been documented in
the same freshwater lake over years, perform public education
and outreach to inform visitors to freshwater recreational sites.16
Integrate environmental exposure screening into meningitis case
investigation protocols; if PAM is suspected, immediately contact
the Centers for Disease Control and Prevention at (800) 232-4636
in concert with the health care provider.
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Health care providers: Incorporate environmental exposure
screening into initial patient assessment for suspect meningitis
cases. Regardless of geography, consider PAM in the differential
diagnosis for meningitis!¢ and, if suspected, immediately contact
the public health department.

Individuals: When swimming in freshwater, do not splash or sub-
merge your head. Maintain adequate chlorine concentrations in
water distribution systems, especially those with elevated
temperatures, to inactivate N fowleri cysts and trophozoites.1¢ If
neurological symptoms occur, seek care quickly and report envi-
ronmental exposures if applicable.

PUBLIC HEALTH IMPLICATIONS

Within the last century, Ohio temperatures have increased ap-
proximately 1 °F and up to 2.35 °F in the northeastern portion of
the state.23The popularity of Ohio’s state parks, of which 71%
offer freshwater swimming access and 97% allow fishing,24 in-
creased due to the COVID-19 pandemic. Ohio public health profes-
sionals should take note of the incidence of N fowleri infections in
northern states including Indiana, lowa, and Minnesota, as well as
common vacation destinations for Ohioans where N fowleri infec-
tion has been reported, such as Virginia, North Carolina, South
Carolina, Georgia, and Florida.10

Increased incidence of N fowleri in northern climates is but one of
many ways climate change threatens human health and merits
novel education of health care providers. Health care providers,
especially those working in northern climates, should be prepared
for increases in waterborne and vector-borne diseases, air quality
issues, extreme weather events, impacts on food production, and
temperature-related death and illness.25 It is crucial for nurses in
public health and direct care settings to seamlessly collaborate
when providing patient care for those with reportable communi-
cable diseases and their contacts, especially those with suspected
environmental exposures.
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ABSTRACT

period.

Background: The prevention of severe outcomes due to SARS-CoV-2 infection among vulnerable populations is an
important public health goal. The purpose of our study was to report on the implementation and evaluation of an
innovative public health prevention program. This program aimed to reduce the projected gap in COVID-19 vaccine
uptake between more and less vulnerable neighborhoods by addressing issues around access and trust among
communities at high risk for COVID-19 positive cases, hospitalization, and death.

Methods: Columbus Public Health implemented the Vax Cash program in Columbus, Ohio, from July 6, 2021, to
August 22, 2021, based on regular community feedback and using a data-driven approach. The program provided a

financial incentive to eligible individuals upon receiving their first dose of a COVID-19 vaccine. A time-series model was
used to create short-term forecasts for COVID-19 vaccine uptake for neighborhoods in and around the 10 clinics in the
program. These projections were compared with the observed uptake as the program was implemented over a 6-week

Results: Seven out of ten sites showed an increase in the observed COVID-19 vaccine uptake in and around the sites
compared to projected uptake values. We observed a rapid increase in uptake among Black residents and a reduction in
the Black-White vaccine uptake gap in and around the Vax Cash sites.

Conclusion: Vaccination rates increased in areas of high social vulnerability through the Vax Cash program.
Similarly designed programs could be applied to achieve other public health prevention goals.

Keywords: COVID-19; Vaccination; Vulnerable populations; Financial incentive

INTRODUCTION

An important public health goal is to reduce the incidence of se-
vere outcomes among vulnerable populations. The COVID-19 vac-
cines protect against severe outcomes, such as hospitalization and
death, due to SARS-CoV-2 infection. Vulnerable populations face
multiple barriers to getting the COVID-19 vaccine, including lim-
ited access to vaccine providers, which can manifest in terms of
time to make an appointment, navigating appointment scheduling
systems, travel time to vaccine provider, and paid time off to get
vaccinated and/or recover from side effects. Additionally, gaps in

COVID-19 vaccine uptake between more and less vulnerable popu-
lations may be associated with hesitancy among historically mar-
ginalized populations such as people of color and populations who
continuously face discrimination in their interactions with public
health and health care systems.!3 During a pandemic, it is
essential that public health programs innovate to close this gap in
vaccine uptake, especially when vaccines are widely available alt-
hough not always accessible.

A preliminary analysis by 1 of the authors (Hyder) in May 2021
suggested that at the current levels of vaccine uptake more vulner-

© 2023 Ayaz Hyder; Cheryl Graffagnino; Gavin French; John A. Maloney; Ben Delesus; Kathleen Cowen; Jane Iversen; Suellen Bennett. Originally published in the Ohio Journal of Public
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able neighborhoods in Franklin County, Ohio, which includes the
city of Columbus, may lag by approximately 7 months compared to
less vulnerable neighborhoods in order to achieve 70% COVID-19
vaccine uptake as a county. The preliminary analysis was based on
a review of the trends in vaccine uptake among vulnerable neigh-
borhoods and simulations using a mathematical model that took
into account differences in access to vaccines and delays in vaccine
supply. This preliminary analysis motivated Columbus Public
Health to design and implement the Vax Cash program* for eligible
individuals. This public health practice report describes the imple-
mentation and evaluation of this innovative public health preven-
tion program.

METHODS

Setting

The Vax Cash program was implemented starting on July 6, 2021,
at 10 satellite neighborhood clinics (Figure 1) in Columbus, Ohio,
which is the capital city of Ohio.

Community, Participant Characteristics, Recruitment

The program was designed and implemented based on regular
community feedback and a data-driven approach. Local focus
groups conducted by Columbus Public Health highlighted barriers
to vaccination that residents faced living in high vulnerability are-

Ohio Journal of Public Health, Vol. 5, Issue 2 ISSN: 2578-6180 [ﬂ

as (based on the Centers for Disease Control’s Social Vulnerability
Index®). Reasons why people did not get vaccinated included the
financial cost of unpaid time off work to get the vaccine or to re-
cover from potential side effects, lack of trust, historical injustices,
and discriminatory experiences in public health and health care
settings.6 The Vax Cash program added a financial incentive and
was implemented only at trusted community sites. The monetary
amount was calculated assuming a pay rate of $12 to $13 per hour
for an 8-hour work day. Thus, the $100 gift card would cover wag-
es for 1 day. Additionally, data from previous and ongoing immun-
ization incentive programs in Ohio indicated that cash rewards of
$50 or less were ineffective.

The Vax Cash program at Columbus Public Health differed from
previous incentive programs?- in significant ways. Columbus Pub-
lich health selected Visa gift cards so that program participants
could use the money where they most needed it instead of being
limited to a specific store. The gift cards were on-site and given to
residents immediately after their first dose (the first dose of the
2-dose Pfizer/BioNTech for individuals aged 12 years and up or
the single dose of the 1-dose Johnson & Johnson vaccine for indi-
viduals aged 18 years and up was offered at the clinics) so as not
to bias choice of the vaccine by individuals. Interpreters were pre-
sent to ensure all clients at the clinics understood the program and
received the gift card.
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Observed (grey bar) uptake is a point value and expected (black dot) uptake is an estimate based on time-series forecast model with 95% confi-
dence intervals. Grey bars that do not include the black dot and confidence intervals indicated that the observed vaccine uptake by the end of
the Vax Cash program was higher than the expected vaccine uptake in and around those Vax Cash clinic sites.

Figure 1. Observed and Expected Vaccine Uptake in and Around Each Vax Cash Clinic Site
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Each clinic site had a preexisting relationship with Columbus Pub-
lic Health and was trusted by community members living near the
site. The Social Vulnerability Index (SVI) is a numerical value
(range: 0=low vulnerability to 1=high vulnerability) based on 16
variables from the US Census.5 Clinic sites were chosen based on
social vulnerability (using the SVIS), census-tract level vaccine
uptake, and a spatial accessibility analysis to identify areas with
limited access by car or public transit to permanent or mobile
vaccination sites. It is widely used for public health planning to
identify vulnerable communities in need of support before, during,
and after disasters. Eligible individuals had to be a resident of
Franklin County, Ohio, and not have previously received the
COVID-19 vaccine. Clinics were open 1 day a week (same day for
each week of the program) at each location and individuals were
able to walk in during opening hours (eg, clinics were open until
7:00PM). Columbus Public Health used several strategies to make
eligible individuals aware of the Vax Cash program including me-
dia interviews, social media, flyers, community navigators, and
outreach to community leaders and community-based organizations.

Measures/Outcomes

Data on vaccine uptake stratified by race at the census-tract level
were provided to Columbus Public Health by the Ohio Department
of Health as part of a larger project called the Equity Mapping Tool
project.1® Columbus Public Health reported the data from each
clinic to the Ohio Department of Health via the Ohio Impact
Statewide Immunization Information System (ImpactSIIS) web
application. An exponential smoothing time-series model based on
simple exponential smoothing!! was used to create short-term
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forecasts for COVID-19 vaccine uptake for neighborhoods in and
around the 10 clinics in the Vax Cash program. These projections
or expected uptake were compared each week in real time with
the observed uptake over a 6-week period. Ultimately, the pro-
gram was extended for additional weeks and changes were made
to the location of sites offering the program. Therefore, to avoid
bias in assessing the impact of the program due to these changes,
we only included data from the first 6 weeks of the program,
which is how long it was originally intended to run. We also com-
pared trends in vaccine uptake among White residents and Black
residents of census tracts where Vax Cash clinic sites were located
and surrounding census tracts.

RESULTS

The observed vaccine uptake was above the upper 95% confi-
dence levels of the expected uptake estimates based on the time-
series model in 7 sites: Barack Community Center, Bhutanese
Community of Central Ohio, Ethiopian Tewahedo Services, Linden
Community Center, Somali Community Association of Ohio, St
Stephen the Martyr Church, and Westgate Community Center
(Figure 1). Three sites: Far East Community Center, Sullivant Gar-
dens Community Center, and William H Adams Community Center
had observed uptake values increase over time but were within
the 95% confidence levels of the expected vaccine uptake esti-
mates (Figure 2). We observed a rapid increase in vaccine uptake
among Black residents in and around the Vax Cash sites that oc-
curred during the same time that the intervention was ongoing
(Figure 3). These trends have continued similarly beyond the ini-
tial 6-week period of the Vax Cash program.
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Figure 2. Temporal Trends in Vaccine Uptake Where Vax Cash Clinic Sites Were Located and Surrounding Census Tracts
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Temporal trends in vaccine uptake among White (orange dotted line) residents, Black (blue dotted line) residents, and all (black dotted line) residents of census
tracts where Vax Cash clinic sites were located and surrounding census tracts. In several sites, the gap in uptake between Black residents and White residents
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Figure 3. Temporal Trends in Vaccine Uptake by Population

DISCUSSION

Innovative strategies have been applied to increase vaccine up-
take, but there is limited information on their impact and descrip-
tions of their implementation in the literature. We report on an
innovative public health program that identified new mobile vac-
cination sites and provided financial incentive to eligible individu-
als for getting vaccinated. The Vax Cash program was designed to
focus on individuals who were hesitant about the COVID-19 vac-
cine for reasons including concerns about the side effects and had
limited access to vaccination sites in terms of travel time and
hours of operation. Sustaining the program is important for reach-
ing this latter group of individuals and new strategies may be
needed that go beyond offering a financial incentive. Also, burnout
among public health professionals who were staffing multiple
community clinics will need to be addressed through changes to
the program to ensure that it remains effective and responsive to

the changing dynamics of the pandemic, such as new variants.
New variants and the need for boosters will require changes in
public health messaging, too. Motivating individuals to get their
first shot by giving a financial incentive may result in those indi-
viduals getting motivated to continue getting subsequent series of
vaccinations beyond the initial vaccine dose. Financial incentives
for getting vaccinated pose ethical concerns as well, such as ex-
ploitation and autonomy, when one person’s vulnerability is used
to achieve the goals of another person. On the other hand, argu-
ments for offering financial incentives include utility and equity
where lives could be saved, hospitalizations could possibly be
averted, and disease transmission could possibly be reduced
among vulnerable populations. We did not measure these out-
comes in our study. Additional research is needed to measure
these possible impacts of the Vax Cash program.
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One may argue that 2 separate interventions were implemented at
the same time; new sites as well as a financial incentive. There-
fore, a limitation of our findings is that they may not be completely
attributable to the financial incentive alone. Comparing vaccina-
tion rates of other providers in the same neighborhoods as the Vax
Cash sites before and after the intervention would allow us to
better measure the impact of the Vax Cash program. A preliminary
analysis for such a comparison was done by epidemiologists at
Columbus Public Health and indicated that Columbus Public
Health was the provider for most vaccines administered in and
around the Vax Cash clinic sites over the course of the program.
Other potential sources of bias may be the rise of the COVID-19
Delta variant as well as school reopening and resumption of in-
person learning, both of which occurred near the end of the evalu-
ation period of the Vax Cash program.

The Vax Cash program further helps build a bridge between local
health departments and the community. A higher uptake rate
among the high SVI populations may also help build trust in the
vaccine as residents see their neighbors get vaccinated and, in the
community overall, people in general start feeling safer about
getting the COVID-19 vaccine. Given what we as public health re-
searchers know about the likelihood of hospitalization due to
COVID-19 infection among unvaccinated and vaccinated individu-
als,!2 it is more important than ever for public health efforts to
continue to increase uptake within socially vulnerable communi-
ties and, consequently, increase the overall uptake in the city/
county and bring the community at large closer to achieving de-
sired levels of herd immunity.

PUBLIC HEALTH IMPLICATIONS

This public health practice report provides details on the design,
implementation, and evaluation of a COVID-19 vaccination effort
in an urban setting. Our findings imply that financial incentives
may be effective under certain circumstance even though the liter-
ature is mixed on the impact of such incentives as part of public
health prevention strategies. Also, real-time monitoring of pro-
gram impact through the Equity Mapping Tool10 offers a new way
for public health departments to use local data for local decision-
making to close gaps in immunization rates among vulnerable
populations.
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