
Vol. 6, Issue 1 
May 2024 



Ohio Journal of Public Health, Vol. 6, Issue 1   ISSN: 2578-6180 

TABLE OF CONTENTS 

ojph.org Ohio Public Health Association 
i 

  

Editorial 

Aging in Ohio: Trends and Preparation 
Sheryl L. Chatfield 
 

Research Brief Reports 

A Survey of Behaviors, Beliefs, and Perceptions of COVID-19 in Rural Appalachian Ohio  
Sanjay K. A. Jinka, Jay P. Natarajan, Matthew Kubina, Jennifer A. Glover, Julie Nam, Sanaa Mansoor, Charles Leahy, 

Troy Kotsch, Rebecca Fischbein, Mike Appleman  
 

Commentary or Policy 

Reducing Overdoses Among African American Individuals in Ohio: An Emerging Public Health 

Crisis 

Abby Beausir, Keith A. King 
 

Research Articles 

Bridging the Gaps in Women's Primary Care for Those Treated at a Residential Drug Treatment 

Facility in Southwest Ohio  

Anna Squibb, Bradley Subler, Tongfan Wu, Vijay K. Rings, Khadijah C. Collins 
 

The Role of Comorbid Conditions and Socioeconomic Factors in Mortality for Patients  

Hospitalized with COVID-19  

Roberta E. Redfern, Camelia Arsene, Lance Dworkin, Shipra Singh, Amala Reddy Ambati, Lukken Imel, Alexandria A. 

Williamson, Sadik Khuder 
 

Impact of the 2022 Mpox Outbreak on Future Public Health Initiatives in Ohio 
Gayathri Kumar Plakkot, Sanjay Satya-Akunuri Koka, Rohith Suba Koka, Coral D. Matus 
 

Opiate Use Disorder and Exercise: A Systematic Review 
Joseph R. Mandato, Rei Kola, Kevin Mailland, Robert W. Bales  
 

Additional Chronic Conditions as Barriers to Depression Management Among Adults Living  

with HIV 
Steven A. Lewis, Lynette Phillips, Ann K. Avery 
 

COVID-19 Vaccine Hesitancy by Smoking Status Among Ohio Adults   
Prashant Bhandari, Andreas A. Teferra, Michael Nau, Leyla Tosun, Timothy R. Sahr, Naomi Freedner, Amy K. Ferketich 
 

COVID-19 and Mental Health in Ohio: Trends from 2017 to 2021  

Megan E. Roberts, Dushka Crane, Lauren Elliott-Dorans, Townsand Price-Spratlen, Thomas Albani, Timothy R. Sahr,  

Jill M. Singer, Kraig Knudsen, Michael Nau, Leyla Tosun, Mary Applegate        
 

It’s the Small Things: An Intersectional Approach to African American Women on Medicaid  

Receiving Prenatal Care  

Na’Tasha M. Evans, Kamesha Spates, Danette Conklin, Yu-Lin Hsu 
 

 

Exposure Experiences of Area Residents Near a Chronic Environmental Contamination Site 

Sara Burcham, Daniella Saul, Rachael Nolan, Susan M. Pinney  

COVER PHOTO CREDIT:  Sheryl L. Chatfield FORMAT/COPY EDITING: Darlene Bowers 



Ohio Journal of Public Health, Vol. 6, Issue 1   ISSN: 2578-6180 

EDITORIAL 

ojph.org Ohio Public Health Association 
1 

  

Aging in Ohio: Trends and Preparation 
Sheryl L. Chatfield  
Kent State University, College of Public Health, Kent, OH  

Published May 9, 2024   https://doi.org/10.18061/ojph.v6i1.9803  

There are multiple public health challenges faced by Ohioans although many impact some subgroups more than 

others. In this editorial, I want to consider an issue that is highly likely to impact many Ohioans in a variety of 

ways, perhaps at different points in their lives. 

I am referring to challenges associated with aging—our own and the aging of people around us. Although much 

has been written about the aging US population, I offer a few projected trends to provide a basic view. First, one 

in five individuals in the United States will be of retirement age in 2030. Additionally, by 2034—roughly a decade 

from now—the number of older individuals is expected to be larger than the proportion of children in the United 

States for the first time ever in the history of the nation.1 Along with this, chronic conditions associated with age 

are projected to increase at a concerning rate. Authors of a study where trends from the last 20 years were used 

to estimate future health outcomes projected a 99.5% increase in the number of individuals aged 50 and older 

with one chronic condition in the United States between 2020 and 2050, and an increase of 91% of individuals 

with more than one chronic condition during the same period.2  

Myriad concerns and costs arise from age-associated declines that impact physical, cognitive, emotional, social, 

and spiritual aspects of health. Regardless of your own age or health status, where you may find yourself caught 

up in these issues is in caring for aging family members including parents, grandparents, siblings, partners, or 

others. Any change in circumstances, such as illness or injury, financial challenges, or loss of a life partner, might 

severely disrupt what was a comfortable or at least routine lifestyle. I have been impacted regularly by issues 

associated with the aging of family members for roughly the past 15 years. Based on casual conversations, I often 

hear others’ stories about the need to focus time, energy, and sometimes their personal financial resources to 

provide, assist with, or coordinate care for an aging relative. Some people are simultaneously dealing with care 

for their parents and their children.  

Some of the specific support tasks for aging family members include identifying and making arrangements for 

relocation to a smaller residence, senior community, or assisted living facility; helping individuals sort and redi-

rect years of accumulated possessions to allow settling in a smaller space; setting up and transporting individuals 

to appointments; picking up prescriptions; assisting with self-care; and, in some instances, moving in with a fami-

ly member or moving a family member into one’s own family home. These tasks, based on my own experiences, 

can be physically and emotionally draining for both the aging individual and the caregivers. 

Things are further complicated when aging friends, partners, or other relatives are exhibiting signs of cognitive 

decline. Medical advances including bypass surgeries, stroke recovery protocols, cancer treatments, and others 

often extend lifespan and functional abilities. However, declining mental health and cognitive functioning remain 

profound challenges to quality of life and independent living, despite promising diagnostic and treatment alter-

natives for some dementias. Additionally, when chronic pain is a consequence of one or more health conditions, 

quality of life and mental health may be greatly diminished regardless of functional ability in physical and cogni-

tive terms. 

© 2024 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 

License (http://creativecommons.org/licenses/by/4.0/). 
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Many things impact the ability of Ohioans to retain good health into older age. These include individual factors 

which may or may not be within an individual’s ability to control. While genetics is a typical example of a factor 

beyond an individual’s control, any given person’s ability to manage other influential factors, such as stress, sleep 

hygiene, access to a high-quality diet, or physical activity resources, is highly variable and may be a matter of 

choices made over time, external factors, luck—good or bad, or a combination of these.  

Availability of public or private insurance to finance solutions is often limited and dependent on formal and sta-

ble diagnoses. Financially viable facilities or resources are not necessarily sensitive to the unique needs of indi-

viduals based on preferences, including spiritual and cultural beliefs. Not all aging individuals are well prepared 

financially for loss of income, and even those who followed recommendations for retirement savings may find 

healthcare and support needs exhaust their savings at a far greater rate than experiencing average to good health 

in retirement. 

For some who are financially able, senior communities which offer levels of residence options, ranging from fully 

independent living to fully supported living, may offer a viable alternative. There are also instances of older 

adults or multigenerational groups developing their own communal living arrangements.3,4 Disadvantages of the 

latter include that planning to develop or reside in one needs to begin early—well before the emergence of need. 

I also suspect these communal arrangements, like independent living, only work well for people until a greater 

level of care than typically provided by neighbor support, is needed. Multigenerational households, which I have 

myself participated in, might offer a mutually beneficial alternative. However, this alternative does not work for 

everyone, and might be only a temporary solution for others, depending on the makeup of the extended family 

and the ability and availability of younger or fitter family members to provide essential care. 

My concern is that neither Ohio, nor the United States overall, are adequately prepared to manage the extensive 

care needs required by the middle of this century, should projected trends be accurate.  An in-depth analysis of 

relevant policies is beyond the scope of this editorial, but I want to offer 3 recommendations that might be con-

sidered by any OJPH readers, regarding their own context or those of others. 

First, regardless of your age and health status, I suggest you familiarize yourself with viable aging care options, 

including private pay alternatives for assisted living and memory care and investigate costs for services. Retire-

ment savings recommendations may be driven by a target based on proportion of annual earnings at retirement,5 

with the assumption that you will need slightly less income due to not having work related expenses. However, a 

recommendation that you be able to provide 85% of your working income in retirement may not be nearly 

enough to secure a space in an attractive facility, even when supplemented by government benefits. Data from 

the US Federal Reserve6 suggests an average of 25% of Americans have no retirement savings, and only about 

40% believe their savings are adequate. You may want to change your retirement savings strategy or purchase a 

specific long-term care insurance policy.  Although many individuals work hard to remain healthy and fit, there is 

also a chance many will experience physical and/or cognitive decline. I recommend you strive to be an active 

agent in your aging planning, and plan for the possibility you or a life partner may at some point require profes-

sional care on a regular basis. At the very least I suggest you discuss preferences with those who will be most 

likely to assist should your health decline including partners, children, or friends. 

Second, assuming you prefer to live independently as long as possible, I recommend you take a critical look at the 

community where you intend to reside after formal retirement, whether in Ohio or elsewhere, and assess its suit-

ability for you as you continue to age. Many in cooler climates, like Ohio, dream of moving south as they age, in 

part to minimize weather-related challenges. The tradeoff may be increased demand for and delays receiving 

aging-associated services; this is something you would want to be aware of before deciding to settle somewhere 

else. If you want to be around similarly aged peers, are there programs or services made available for older 

adults? Are facilities accessible? One thing that has often remained since the COVID-19 pandemic is availability of 

home and parking lot delivery options for products including food or groceries—do you have these options near 

you? If so, you may want to be aware of costs and restrictions such as minimum purchase requirements. If you 

think your community could improve resources for older adults, I suggest you engage in communications or ad-
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vocacy with the appropriate local government offices or the local health department. If you live in a rural area, I 

recommend you consider the viability of aspects of this—including dependence on retaining the ability to drive, 

relative distance to services, etc— and factor this into your retirement planning.  

Third, I have a specific recommendation for those whose parents, grandparents, or other friends or family mem-

bers may be approaching the point in their lives when they are beginning to experience challenges in independ-

ent living, especially those who have lived in the same home for many years. Based on my experiences and anec-

dotal evidence from others, the burden of possessions and the anticipated challenge of condensing the household 

can be so stressful that it deters decision-making or action. I suggest instead of giving nonessential holiday or 

birthday gifts, the best present you may be able to offer is your willingness to help an aging individual sort 

through and clean out things. If this can be done over time—one room a year seems like an ideal standard—it can 

be reasonably enjoyable and not nearly as physically or emotionally stressful as when clean out must be done 

quickly. I’ve found in a couple of instances that older relatives who initially resisted discarding things (whether 

giving to charity or giving to family members) quickly found the process of cleaning out refreshing and took to it 

with enthusiasm. I do not think this challenge is unusual—the volume of possessions that can be fit in an  

average–sized home, especially one with a basement—is amazing. This is just one more thing that complicates a 

sudden need to respond to a health or other life crisis, and I think everyone benefits if things are cleaned out be-

fore there is an urgent need to do so. 

There is often social benefit derived from the lives of the oldest old, when these are happy individuals who are 

self-determined in their choices, are able to engage in positive leisure and occupational pursuits, and can, some-

times with minimal adaptations, carry out daily activities. But even those who experience some challenges in 

physical, cognitive, mental, or other aspects of health can continue to experience enjoyment and make positive 

contributions to the lives of others. I encourage all Ohioans to consider not only how aging might impact them on 

a personal or family level but also to be aware of and advocate for policies that ensure all Ohioans can experience 

high quality experiences as they age. Also, for those who are interested, I suggest you review The Ohio Depart-

ment of Aging “State Plan on Aging, 2023-2026”7 to become aware of current priorities. 
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ABSTRACT 

Background: Preventing the spread of COVID-19 comes with many challenges. Considering the sociobehavioral effects 

of social distancing in rural communities specifically is incredibly important. No previous studies have been published 

about adherence to COVID-19 preventative measures and viewpoints on vaccination/other prevention measures in the 

rural Appalachian region of Ohio specifically. This present study will describe the results of a survey regarding perceptions 

of COVID-19 in rural communities.  

Methods: A 20-question cross-sectional survey was administered over a 6-week period from February to April 2021.  

Survey distribution was completed via flyers with QR codes hung at 4 medical offices in Columbiana and Tuscarawas 

counties. The survey was adapted from the standardized FluTEST survey. Descriptive statistics and bivariate analyses were 

used for comparison.  

Results: We had 23 respondents after removing incomplete/nonconsenting responses. Our data showed that  

contracting COVID-19 was associated with vaccine distrust. Females and those with health risk factors were found to be 

more cautious when compared to males and those without risk factors, respectively. Respondents under age 65 years 

were more likely to trust government health agencies. Those with emotional distress were more likely to take precautions 

in relation to the COVID-19 pandemic.  

Conclusion: To prevent widening health inequalities in the particularly vulnerable population of Appalachia,  

further study with larger sample size should be conducted. This information can be used by health care providers to tailor 

patient education regarding COVID-19 vaccine administration, treatment, and prevention measures.  

Keywords: COVID-19; Survey; FluTEST; Appalachia; Vaccine 

sjinka@neomed.edu 
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published in the Ohio Journal of Public Health (http://ojph.org). This article is published under a Creative Commons Attribution 4.0 International License (http://creativecommons.org/
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INTRODUCTION  

SARS-CoV-2, or as it is most known, COVID-19, presents itself on a 

wide spectrum from patients being asymptomatic to having pneu-

monia, acute respiratory distress syndrome, and more.1 These life-

threatening complications necessitate an aggressive containment 

strategy. Community-wide containment and an emphasis on social 

distancing are proven to reduce asymptomatic and presymptomat-

ic spread.2 However, compliance with social distancing comes with 

challenges including cooperation, alteration to individuals' rou-

tine, mental health and/or financial burden, and passive monitor-

ing.3  

 These sociobehavioral effects of social distancing in rural commu-

nities specifically are important to consider. Generally speaking, 

rural communities face unique barriers to health care compared to 

that of metropolitan areas. For example, rural communities may 

have inadequate access to health care due to physician shortages, 

increased travel distance to hospitals, and decreased access to 

public transportation.4 Physician shortages are also seen due to 

limited subspecialist availability.4  

This brief report will describe the results of a survey (Appendix) 

regarding perceptions of COVID-19 in rural communities. To date, 

no previous studies have been published about adherence to 

mailto:sjinka@neomed.edu
https://doi.org/10.18061/ojph.v6i1.9054
http://ojph.org
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
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COVID-19 preventative measures and viewpoints on vaccination/

other COVID-19 prevention measures in the rural Appalachian 

region of Ohio specifically.   

METHODS  

Setting and Design  

A 20-question cross-sectional survey employing Likert-scale style 

questions regarding preventative measures taken against COVID-

19 adapted from the Flu TElephone Survey Template (FluTEST) 

was created.5 This was administered over a 6-week period from 

February to April 2021. The survey was distributed to patients of 4 

medical offices located in the rural Appalachian Ohio counties of 

Columbiana and Tuscarawas.  

Participant Recruitment Process  

Physician offices were recruited via emails sent to physicians on a 

preceptor list provided by the Northeast Ohio Medical University 

Rural Medicine Education Program. A flyer with a QR code was 

hung in each office waiting room. The QR code linked to an online 

survey, which each participant was able to complete on their per-

sonal electronic device.  

Procedures  

Only adults with capacity to take the survey were included in the 

survey and this was screened for with an introductory question 

along with a certification of informed consent. Following initial 

flyer placement, reminder emails were sent to participating offices 

every 3 weeks (twice in the 6-week period overall) to verify ongo-

ing placement. After the 6-week period was completed, the survey 

flyers were removed from each location and the survey was 

closed.  

Measures/Outcomes  

Anonymous respondent demographics including residing county, 

age, gender identity, level of education, ethnicity, race, chosen risk 

factors, and COVID-19 infection status were gathered in the sur-

vey. Health risk factors were defined as having a history of diabe-

tes, heart disease, cancer, COPD, asthma, rheumatoid arthritis, 

tobacco use, or alcohol abuse. In addition, the Likert-scale style 

questions were adapted from the FluTEST template. Scoring in the 

Likert scale consisted of answers ranging from definitely, proba-

bly, and neither nor, followed by a conditional term and its oppo-

site (ie, true and false or agree and disagree). 

Statistical Analysis  

Descriptive statistics including frequencies and means were  

conducted. Bivariate analyses between variables of interest and 

demographic factors were examined with chi-square tests. Anal-

yses were performed using Stata MP 13 software.6  

Institutional Review Board   

This study was approved by the Northeast Ohio Medical University 

institutional review board  (#20-019).   

RESULTS  

Demographics  

Twenty-three respondents were included in the analysis after 

removing incomplete responses and nonconsenting responses (16 

respondents). Incomplete responses were defined as those that 

did not respond to all 20 of the questions that were provided in 

the survey. Respondents were majority female (74%), under age 

65 years (83%), college educated (74%), without health risk fac-

tors (61%), and without prior COVID-19 infection (83%) (Table 1).  

Perception on Vaccines  

Those who had not contracted COVID-19 previously were signifi-

cantly (p < 0.05) more likely to get vaccinated (76% vs 33%) and 

believe the vaccine was safe (84% vs 0%) when compared to those 

who had contracted the illness. 

Table 1. Demographics of Survey Respondents 

Demographic (n=23) 

Sex  

 Male 6 (26%) 

 Female 17 (74%) 

Age  

 <65 years 19 (83%) 

 ≥65 years 4 (17%) 

Education  

 Up to high school education 6 (26%) 

 Post-high school education 17 (74%) 

Health risk factors  

 No health risk factors 14 (61%) 

 1 or more health risk factors 9 (39%) 

Prior COVID-19 infection  

 

 

Yes 4 (17%) 

No 19 (83%) 
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Perceptions by Sex  

Compared to males, female respondents were significantly (p < 

0.05) more likely to keep away from crowded places (87.5% vs 

33%), strongly agree that “catching COVID-19 would cause diffi-

culties for the people important to [them]” (50% vs 0%), and 

strongly believe everyone should thoroughly and regularly wash 

their hands when compared to males (87.5% vs 40%) (Figure 1).  

Perceptions of Those with Health Risk Factors  

Compared to those without health risk factors, those with risk 

factors were significantly (p < 0.05) more likely to strongly agree 

“people who are important to you think you should thoroughly 

and regularly wash your hands” (75% vs 8.3%). These individuals 

were also significantly (p < 0.05) less likely to report feeling in 

control of contracting the virus compared to those with no risk 

factors (50% vs 14%).  

Trust in Public Agencies  

Those who were under the age of 65 years were significantly  

(p < 0.05) more likely to trust government health agencies to pro-

vide accurate information compared to those who were age 65  

years and over (76% vs 50%).  

Mental Health  

When thinking about the pandemic in the past month 81.8%, 

76.2%, 81.8%, and 100% of respondents reported feeling tense, 

upset, worried, or annoyed, respectively. Feeling worried or tense 

was significantly (p < 0.05) associated with not having enough 

prescription medication at home to last 7 days.   

Respondents that reported feeling tense, upset, or worried were 

significantly (p < 0.05) more likely to cancel or postpone a social 

event than those who did not report these feelings. The majority 

of tense/worried respondents reported canceling/postponing 

events (55.6%, 55.6%, and 62.5%, respectively) compared to 0% 

of those who did not report these feelings.  

Respondents that reported feeling tense, upset, or worried were 

significantly (p < 0.05) more likely to keep away from crowded 

places, with 88.9% of tense/worried respondents reporting this 

behavior compared to 0% of those who did not report these feel-

ings.  

Respondents that reported feeling tense, upset, or worried, were 

significantly (p < 0.05) more likely to believe in thoroughly and 

regularly washing hands, with 88.2% of tense/worried respond-

ents reporting this behavior compared to 0% of respondents with-

out these feelings.  

Respondents that reported feeling tense, upset, or worried were 

significantly (p < 0.05) more likely to use hand sanitizer more of-

ten than before the COVID-19 pandemic, with 94.4% of tense/

worried respondents reporting this behavior compared to 50% of 

respondents without these feelings.  

DISCUSSION  

Our survey is the first to investigate perceptions of COVID-19 in a 

rural Appalachian Ohio community. Despite low sample size, we 

uncovered important information to be examined in future  

research.   

Figure 1. Differences in Beliefs by Sex 
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Our study found respondents who already contracted COVID-19 

were significantly (p < 0.05) less likely to get vaccinated (76% vs 

33%) or believe the vaccine was safe (0% vs 84%). This finding 

suggests those who contracted and survived COVID-19 doubt the 

need for the vaccine, but further study is necessary to understand 

if this relationship still exists now that the vaccine is more widely 

available.  

We found that women were significantly more likely than men to 

take precautionary measures (hand washing and keeping away 

from crowded places). This could be explained by our finding that 

women were significantly more likely to believe contracting 

COVID-19 would cause difficulties to people important to them. 

This may suggest women are more empathetic than men to the 

needs of their family and therefore might take the pandemic more 

seriously. This has been supported in previous studies that find 

women more empathetic than men as a result of contextual  

factors and traditional gender roles, but further study regarding 

differences in COVID-19 related practices between sex is neces-

sary.7,8  

Our study also identified feeling stressed or tense was significant-

ly associated with not having enough prescription medications at 

home to last 7 days. Further, those with health risk factors were 

significantly more likely than their counterparts to feel people 

close to them should wash their hands and that they were not in 

control of contracting the virus. This suggests rural residents, par-

ticularly those with health risk factors, are mindful about their 

unique challenges regarding COVID-19. Given limited access to 

health care in rural communities this caution and desire to plan is 

encouraging.9   

We further discovered that patients under the age of 65 years 

were significantly more likely to trust government health agencies 

when compared to older respondents. This age-related distrust 

has been reported previously and may be due to older individuals 

having more health care contact and potentially more negative 

experiences from now outdated government medical advice.10  

Social isolation has been associated with poor outcomes in terms 

of mental and physical health.11 Our study revealed individuals 

who voluntarily engage in precautionary social isolation practices, 

like canceling an event or keeping away from crowded places, may 

experience emotional distress. In an isolated and already vulnera-

ble rural community this may exacerbate underlying mental 

health problems.  

Our study is not without multiple limitations. The main limitation 

is the small sample size and convenience sampling which reduces 

generalizability and therefore limits generalizability. The small 

sample size is likely due to the low number of doctors’ offices (4) 

that agreed to distribute our survey. Additionally, the administra-

tion of the survey was primarily digital, potentially alienating  

respondents without a phone or those with limited technical com-

fort/experience. Future study will be conducted using updated 

distribution methods to replicate and expand upon our findings.  

PUBLIC HEALTH IMPLICATIONS  

Little has been published on the perceptions of COVID-19 in Appa-

lachian Ohio. This present survey identifies key differences in this 

population’s perceptions when stratified by sex, age, presence of 

health risk factors, previous COVID-19 infection status, and mental 

health status. Namely, women, those with health risk factors, and 

those with emotional distress related to the pandemic were found 

to be more cautious than their counterparts.   

 The importance of this investigation lies in the predominance of 

rural communities within Ohio. Out of 88 total counties in Ohio, 65 

counties have over 90% of their area classified as rural.12 The Ru-

ral Health Information Hub estimates that around 2.3 million citi-

zens live in rural Ohio, a region characterized by lower physician 

to patient ratios compared to more metropolitan areas.13,14 Given 

that all our responses were recorded electronically, there is a high 

level of suspicion that we were unable to evaluate the perspective 

of Amish populations who are heavily concentrated in rural areas. 

Due to the lack of technology and media consumption in this pop-

ulation, we believe that their perceptions of the pandemic may 

differ from other Ohioans. This study has elucidated the im-

portance of physicians acting as liaisons between governmental 

agencies such as the CDC and the patients whom they serve. Since 

our results suggest that elderly rural Ohioans continue to main-

tain a distrust in the government’s pandemic protocols, further 

studies must delve deeper into the physician patient relationship 

to determine potential methods of reassuring patients of their 

safety. The resulting information can be used by health care pro-

viders to tailor patient education regarding COVID-19.  
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APPENDIX COVID-19 Rural Survey 

 

Q1  Which Ohio county do you currently reside in? 
 (Selections were provided for each of Ohio’s 88 counties) 
 

Q2  How old are you? 

 18-24 years 

 25-34 years 

  35-44 years 

  45-54 years 

  55-64 years 

  65 years or above 

 
Q3  What is your gender identity? 

 Male 

  Female 

  Transgender Male/Female-to-Male 

  Transgender Female/Male-to-Female 

  Other 

  Choose not to say 

 
Q4  What is the highest degree or level of education that you have completed

 Less than a high school diploma 

  High school diploma or GED 

  Some college but no degree 

  Associates degree (AA or AS) 

  Bachelor’s degree (BA, BS, or BBA) 

  Master’s degree (MA, MS, MEng) 

  Professional degree (MD, DDS, JD) 

  Doctorate degree (PhD, EdD) 

? 

 
Q5  What is your ethnicity? 

 Hispanic or Latino 

  NOT Hispanic or Latino 

  Choose not to say 

 
Q6  What is your race? Select all that apply. 

 American Indian/Alaska Native 

  Asian 

  Native Hawaiian 

  Other Pacific Islander 

  Black or African American 

  White 

  Choose not to say 

 
Q7  Do you have any health risk factors? Please click all that apply. 

 Diabetes 

  Heart disease 

  Cancer  

  COPD 

  Asthma 

  Rheumatoid arthritis 

  Tobacco use 

  Alcohol abuse 

  Other 

 
Q8  As far as you know, have you had COVID-19 since February 2020? 

 Definitely yes. I was tested positive. 

  Probably yes. I was not tested. 

  Not sure 

  Probably no 

  Definitely no. I was tested negative. 

Q9  Please indicate how much you agree with the statements below. 
  

 
 
 
 
 
 
 

The health effects of COVID-19 are usually
more severe for people who are 65 years o
or more. 

The health effects of COVID-19 are usually
more severe for people who already have 
serious medical condition. 

 

Disagree 

Neither Disagree 

or Agree 

 

Agree 

 

Not Sure 

 
ld 

 
a 

○ ○ ○ ○ 

○ ○ ○ ○ 

Q10 Because of COVID-19, in the past month how much have you… 
 

 

 
 
 
 
 
 
 
 
 

Red uced or increased the
amount you go to school, 
college, university or work

Reduced or increased use
public transport 

Reduced or increased the
amount you go into shops
such as malls and grocery
stores 

Reduced or increased the
amount of hand washing 

Significantly 

Reduced 

Moderately 

Reduced 

Did Not  

Reduce 

Moderately 

Increased 

Significantly 

Increased 

 

Not Sure 

 
 
 

  

 
 
 

 

○ ○ ○ ○ ○ ○ 

○ ○ ○ ○ ○ ○ 

○ ○ ○ ○ ○ ○ 

○ ○ ○ ○ ○ ○ 

Q11 Because of COVID-19, in the past month have you… 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Canceled or postponed a 
social event such as meeting 
friends, eating out or going to 
a sports event 

Kept away from crowded 
places generally 

Cleaned or disinfected things 
you might touch (such as door 
knobs or hard surfaces), more 
often than usual 

Used sanitizing hand gel to 
clean your hands, more often 
than usual 

Tried to avoid people who 
have COVID-19 

Usually used gloves when out 
and about 

Usually used mask when out 
and about 

Yes No Not Sure 

○ ○ ○ 

○ ○ ○ 

○ ○ ○ 

○ ○ ○ 

○ ○ ○ 

○ ○ ○ 

○ ○ ○ 

Q12  For each of the following statement, please indicate whether you think they are:
 definitely true, probably true, neither true nor false, probably false, or definitely 

 false or if you’re not sure. 

 
 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Should reduce the num
of people you meet 

Should thoroughly and 
regularly wash your han

Should clean or disinfec
things that you might 
touch (such as door kno
or hard surfaces). 

Definitely  

True 

Probably  

True 

Neither True 

nor False 

Probably  

False 

Definitely  

False 

 

Not Sure 

ber 

ds 

t 

bs 

○ ○ ○ ○ ○ ○ 

○ ○ ○ ○ ○ ○ 

○ ○ ○ ○ ○ ○ 

 

Q13 The next questions refer to people who are important to you, such as your  
 family and/or friends. For each of the following statements please indicate  

 whether you think they are: definitely true, probably true, neither true not  

Q  false, probably false, or definitely false or if you’re not sure. 

People who are important
to you think you should 
reduce the number of 
people you meet 

People who are important
to you think you should  
thoroughly and regularly 
wash your hands 

People who are important
to you think you should 
clean or disinfect things 
that you might touch (such
as door knobs or hard 
surfaces). 

Definitely  

True 

Probably  

True 

Neither True 

nor False 

Probably  

False 

Definitely  

False 

 

Not sure 

 

 

 

 

○ ○ ○ ○ ○ ○ 

○ ○ ○ ○ ○ ○ 

○ ○ ○ ○ ○ ○ 

iQ 

iQ 

i

iQ 
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Q14 For each of the following statements, please indicate how true you believe these  
 statements to be. 

If I don’t take any preventativ
action, then I am likely to 
catch COVID-19 in the next 6
months 

I have little control over 
whether I will catch COVID-1

COVID-19 would be a serious
illness for me 

COVID-19 would be a mild 
illness for me 

If I catch COVID-19, it will 
cause difficulties for people 
who are important to me 

 

 

 

Definitely  

True 

Probably  

True 

Neither True 

nor False 

Probably  

False 

Definitely  

False 

 

Not sure 

e 

 

9 

 

○ ○ ○ ○ ○ ○ 

○ ○ ○ ○ ○ ○ 

○ ○ ○ ○ ○ ○ 

○ ○ ○ ○ ○ ○ 

○ ○ ○ ○ ○ ○ 

 

 

 

 

 

 

 

 

 

Q15 The next set of questions is regarding preparatory measures in the event of another  
 potential quarantine. Please answer yes, no, or not sure for each one. 

 

You currently have enough food at home to 
last 14 days. 

You have tried to purposely catch COVID-19 t
“get it over and done with” 

You have discussed with a friend or family 
member what you could do if one of you 
caught COVID-19 

You currently have enough prescription 
medication at home to last 7 days 

 

 

 

Yes 

 

No 

 

Not sure 

 

Not Applicable 

o 

○ ○ ○ ○ 

○ ○ ○ ○ 

○ ○ ○ ○ 

○ ○ ○ ○ 

 

 

 

 

 

 

 

Q16  Please indicate your answer to the question below. 

Do you intend to take a COVID-19 vac
when it comes out? 

 

 

 

 

Definitely yes Probably yes 

Might or might 

not Probably not Definitely not 

cine 
○ ○ ○ ○ ○ 

 

Q17 Select where you have received most of your information about COVID-19 in the  
 last month. 

 People I speak to day to day (ie, family, friends, colleagues) 

  Health care professionals (ie, my doctor, GP, pharmacist, chemist, other health care  

 professionals) 

  Official helplines (ie, CDCINFO, etc) 

  Official websites (ie https://www.cdc.gov, etc) 

  Official departments and agencies (ie, local hospital, Department of Health, World  

 Health Organization, etc) 

  Search Engines (Google, Yahoo, Bing) 

  Social Media (Facebook, Twitter, Instagram) 

  News Websites (ie, Fox News, CNN, ABC, NBC, CBS) 

  Newspapers 

  Television News 

  Radio News 

  Other 

 
Q18  In regards to this source you chose above indicate whether you think the following  

 statements are: definitely true, probably true, neither true nor false, probably false,  

or definitely false or if you’re not sure. 

Can be trusted 

Is accurate 

Tells the whole story 

Is biased or one-sided 

 

 
Definitely  

True 

 

Probably True 

Neither True 

nor False 

Probably  

False 

Definitely  

False 

 

Not sure 

○ ○ ○ ○ ○ ○ 
○ ○ ○ ○ ○ ○ 
○ ○ ○ ○ ○ ○ 
○ ○ ○ ○ ○ ○ 

 

 

 

 

 

 

 

 

 

 

 

Q19 Thinking about the CDC, Department of Health and Human Services, and other  
 government health agencies please indicate if the following statements are  

 definitely true, probably true, neither true nor false, probably false, or definitely  
 false or if you’re not sure. 

Can be trusted 

Is accurate 

Tells the whole story 

Is biased or one-sided 

 Definitely  

True 

 

Probably True 

Neither True 

nor False 

Probably  

False 

Definitely  

False 

 

Not sure 

○ ○ ○ ○ ○ ○ 
○ ○ ○ ○ ○ ○ 
○ ○ ○ ○ ○ ○ 
○ ○ ○ ○ ○ ○ 

 

 

 

 

 

 

  
Q20  For each of the following please indicate whether you’ve felt that way when thinking  

 about the pandemic in the past month. Your options are: Very much, moderately,  
 somewhat, not at all, or if you’re not sure. 

Tense 

Upset 

Relaxed 

Worried 

Annoyed 

 

 

Very Much Moderately Somewhat Not at all Not sure 

○ ○ ○ ○ ○ 
○ ○ ○ ○ ○ 
○ ○ ○ ○ ○ 
○ ○ ○ ○ ○ 
○ ○ ○ ○ ○ 

 

 

 

 

 

 

 

 

 

 

 End of Survey 

 

iQ 

iQ 

iQ 

iQ 

iQ 

iQ 

https://www.cdc.gov
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INTRODUCTION 

The drug overdose death rate is a major public health problem 

throughout the United States as 106 699 lives were lost nationally 

due to drug-involved overdose in 2021, which is the highest rate 

ever recorded to date.1 Among African American individuals, over-

dose death rates increased significantly in 2020 (44%) and contin-

ue to increase at a much higher rate than their White counterparts 

who demonstrated just a 22% increase during the same time peri-

od.2 The drug epidemic within the United States is not homoge-

nously distributed; 6 states experienced statistically significant 

higher drug mortality rates than the national rate.3 These include 

West Virginia (51.5 overdose deaths per 100 000 persons), Dela-

ware (43.8), Maryland (37.2), Pennsylvania (36.1), Ohio (35.9), 

and New Hampshire (35.8).3 Specifically within Ohio, overdose 

death rates doubled every 3 years from 1999-2016 and demon-

strated a 169% increase from 1544 deaths in 2010 to 4157 deaths 

in 2017.3 Furthermore, the overdose death rate in 2019 for African 

American Ohioans (42.9 per 100 000 persons) exceeded the death 

rate for White Ohioans (37.7) and continues to increase substan-

tially.4 The purpose of this commentary is to present detailed in-

formation about the disproportionate impact of opioid overdoses 

on African American individuals, with particular focus on Ohio, 

and to argue for a public health approach to address this crisis. 

This paper is organized as follows: first, current trends and risk 

factors are presented. Following, preventive measures, other strat-

egies, and sources of community support are described. The paper 

closes with a discussion of public health implications in the con-

text of recommendations for future research and enhancements to 

current programming. 

Opioid Use Among African American Individuals 

Research results indicate African American males now experience 

the highest rate of opioid overdose deaths, particularly those aged 

35 to 39 years.3 In fact, in 2017 according to the Substance Abuse 

Mental Health Services Administration (SAMHSA), non-Hispanic 

African American individuals had the highest rates of opioid  

overdose deaths along with total drug-related deaths in regard to 

synthetic opioids in comparison to additional racial and ethnic 

backgrounds among the national population.5 This demographic 

shift can also be observed throughout the nation, as a significantly 
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higher proportion of African American individuals are affected by 

opioid overdoses than are other racial and ethnic groups including 

White individuals.5 

Although many lives have been saved due to distribution of nalox-

one, an opioid antagonist designed to reverse an opioid overdose, 

along with other grassroots prevention and intervention efforts, 

opioid overdoses continue to increase.6 Substantial increases oc-

curred among African American individuals nationally from 2015 

to 2017 with African American individuals living in metropolitan 

neighborhoods experiencing the largest increase compared to 

other racial or ethnic groups.7 According to the Health Policy Insti-

tute of Ohio (HPIO), during 2019 in the state of Ohio, the opioid 

overdose death rate among African American Ohioans surpassed 

the rate among White Ohioans for the first time since 2006, largely 

due to combinations of fentanyl and cocaine becoming more fre-

quent in the drug supply.8  

Fentanyl is a synthetic opioid used to treat pain and is up to 50 

times as strong as heroin and 100 times as strong as morphine. 

Fentanyl is also a significant contributor to nonfatal and fatal 

overdoses across the nation.9 A 2021 research study determined 

that 93% of the difference in unintentional overdose deaths with-

in Ohio between the years of 2009 and 2018 can be accounted for 

the shifts in the lethality of the drug supply.10 Other research re-

sults suggested opioid-related deaths have increased by 60% na-

tionally since 2013 due to synthetic opioids infiltrating the drug 

supply.11  

The COVID-19 pandemic has caused health disparities among vul-

nerable populations to become more prevalent, especially among 

minority populations, most notably African American individu-

als.12 These health disparities have thus contributed to more over-

doses among the African American community. For example,  

between March and June of 2020 when compared to the same 

months in 2019, the number of unintentional opioid overdoses 

among Virginia Commonwealth University African American  

patients who were treated for opioid overdoses in emergency 

departments increased from 64 to 181 while the number of over-

doses treated in emergency departments among White patients 

increased from just 29 to 32.12  

Research also suggests that a sizeable percentage of African Amer-

ican individuals who have used drugs report misusing prescrip-

tion medication to enhance the effects of a combination of other 

drugs.7 Along with this, African American individuals living in 

urban areas are more prone to obtain illegal drugs from drug deal-

ers as compared to African American individuals living in rural 

areas, as drugs are more readily available in urban areas, which 

results in increased risk of the drug supply being laced with fenta-

nyl.7  

Studies show intranasal heroin and other opioid form use along 

with usage of prescription opioids in a pill form are more common 

among the African American population when compared to their 

White counterparts.7 Consistent with this, African American indi-

viduals inject drugs at the lowest level when compared to White 

individuals and members of the Latinx community.7 Lower levels 

of injection may contribute to decreased risk perception and cor-

responding health disparities, which result in lower attention fo-

cused on the opioid epidemic and drug-related problems among 

this population.7  

In comparison, cocaine-related overdoses, especially those involv-

ing fentanyl, have increased rapidly, especially among African 

American individuals.13 African American individuals have the 

highest rates of overall lifetime cocaine consumption, specifically 

crack cocaine, when compared to any other racial and ethnic 

group.13 In addition to cocaine laced with fentanyl, MDMA use has 

greatly increased and, as of 2016, is among the most frequently 

used illicit substance among African American individuals, alt-

hough these individuals have not historically consumed this prod-

uct.14 Although opioids and prescription drugs have been a signifi-

cant focus in intervention strategies across the nation, the Drug 

Enforcement Administration (DEA) has also asserted that MDMA 

is broadly available within numerous inner-city, urban African 

American neighborhoods across the United States, most notably 

Chicago, in which MDMA use was reported in 2014 to be the high-

est among African American individuals.14 

Adverse health outcomes and impacts within social services have 

effected individuals and families, most notably within predomi-

nantly African American communities. First, infections through 

injection drug use, for instance hepatitis C and HIV, have become 

prominent among the drug use community.15 When individuals 

share needles and do not disinfect them before usage, they are at 

elevated risk to contracting infections, which are costly to manage 

and can lead to death.15 Second, the opioid epidemic has enhanced 

the prevalence of neonatal abstinence syndrome succeeding an 

opioid-positive pregnancy, which lasts several days to potentially 

several weeks.15 Third, increased levels of foster care involvement 

have been observed in areas most impacted by the opioid epidem-

ic when compared to areas in which the opioid epidemic impact 

has been less severe.15 Many parents and guardians have been 

incarcerated or have passed away due to the opioid epidemic, 

further impacting the foster care system.13 In addition, grandpar-

ents and other relatives have had to provide primary care for their 

grandchildren because of opioid-related consequences for the 

parents. Several communities have established relatives raising 

relatives or grandparents raising grandchildren support groups as 

a result.  

Risk Factors for Opioid Use and Opioid Overdoses 

The opioid epidemic has been associated with significant  

demographic and geographic trends.  For instance, vulnerable and 

marginalized populations within urban areas have experienced 

increased overdoses.15 Research suggests that new heroin users 

are non-Hispanic White individuals  and increasingly female; his-

torically, more males consumed heroin.15 However, the incidence 
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of opioid overdose deaths among the African American population 

is now increasing  faster than among any other racial and ethnic 

population.15 High-risk use of opioids and negative health out-

comes disproportionately influence urban neighborhoods and 

vulnerable populations (ie, sex workers, those within the criminal 

justice population, and gender minority groups).15  

The majority of African American individuals with an opioid use 

disorder come from low-income families and seldom receive cul-

turally competent addiction treatment and recovery resources.16 

Many African American individuals have limited access to evi-

denced-based treatment and thus this population is seeing more 

people dying from opioid overdoses.16 Treatment and recovery 

providers have been more prevalent in suburban and rural areas 

when compared to urban areas. A sizeable percentage of African 

Americans live in urban areas and thus do not have adequate ac-

cess to treatment and recovery providers.15  

These concerning trends relate to systemic racism transcending to 

impact social determinants of health within African American 

communities. Communities where the majority of the population 

is African American face increased barriers to education, housing, 

high-paying jobs, and health care due to distrust and generations 

of racial discrimination and oppression.5 Possible solutions in-

clude incorporation of culturally competent addiction and treat-

ment providers, rebuild trust with the health care system, and 

increase access to addiction programming for communities of 

color.5 

African American individuals face substantial obstacles that im-

pede them from accessing care, which include residing in racially 

concentrated neighborhoods, absence of insurance, transporta-

tion, childcare, and other barriers, however, the main contributor 

to risks for overdoses    and lower life expectancy is health dispari-

ties.16 African American individuals are disproportionately arrest-

ed for buying, dealing, and using drugs across the United States.15 

In 2017, it was found that the African American population repre-

sented only 12% of the adult population of the United States alt-

hough they made up one-third of the incarcerated population.5 

According to the US Sentencing Commission, African American 

individuals have received longer prison sentences for drug-related 

offenses than other races in the country despite being convicted 

for crimes of similar weight.15 Such statistics indicate that those 

most likely to be arrested for drug use are those residing in low-

income, ethnic and racial minority neighborhoods.15  

African American Ohioans are 5.4 times more prone to be incar-

cerated as compared to White Ohioans, and African American chil-

dren are 1.8 times more prone to experience an adverse childhood 

experience (ACE) as compared to White children.4 Results of the 

ACEs study, led by the Centers for Disease Control (CDC) and Kai-

ser Permanente during the 1990s to determine how traumatic 

events that occur during childhood may adversely affect adult 

mental and/or physical health, revealed direct correlations among 

childhood trauma, adult incarceration, onset of chronic disease, 

and employment challenges. Study results also demonstrated a 

dose-response relationship, the higher the ACE score, the greater 

the risk for negative outcomes in adulthood.17  

Research conducted by SAMHSA additionally found that opioid 

use can be a negative coping strategy within disenfranchised com-

munities affected by trauma from historical poverty, violence, and 

neglect.5 Additionally, there are risk factors (which include  

initiation of drug use at  an early age, exposure to traumatic expe-

riences, mental illness, community and familial norms, housing 

instability, feelings of despair, and lack of social connectedness) at 

the individual, community, and family level that can contribute to 

drug use and addiction.4  

As noted previously, studies have shown that African American 

men are at higher risk for opioid overdose deaths than other racial 

and ethnic groups.3 African American men have historically expe-

rienced adverse health outcomes as compared to other demo-

graphic groups. Research by the Kaiser Family Foundation on 

health disparities found that African American men have experi-

enced worse health outcomes on a range of health indicators as 

compared to White men. Notably, African American men have an 

unemployment rate that is 2.4 times as high when compared to 

White men.18 Research suggests higher rates of opioid overdose 

deaths among this population can be attributed to a high unem-

ployment rate, health accessibility (primary care and mental 

health access), and the availability of prescription versus non-

prescription  opioids.3  

Additional statistically significant predictors of prescription opi-

oid misuse among African American individuals include educa-

tional attainment, housing instability, gender, perceived risk, and 

socioeconomic status.14 In 2019, Ohioans with less than a high 

school education were 15 times more likely to experience an over-

dose as compared to Ohioans with at least a bachelor’s degree.8 

African American individuals in the US are more likely to experi-

ence negative health outcomes and consequences from drug use 

as compared to any other racial and ethnic populations.14  These 

outcomes illustrate the impact of social determinants of health 

and the need for a social-ecological approach to produce systems-

level community change through addressing interpersonal, indi-

vidual, organizational, community, and policy factors to influence 

behaviors and health outcomes.5  

African American men and women have long faced structural bar-

riers that narrowed their access to efficient addiction treatment. 

These included lack of insurance, inadequate transportation, dis-

trust of medical providers, and provider bias. In combination, 

these barriers resulted in decreased rates of medication assisted 

treatment (MAT) or other addiction recovery resources among 

African American individuals with an opioid use disorder.19 Partic-

ipants in the National Survey on Drug Use and Health cited a host 

of reasons, including mental health diagnoses, poverty and em-

ployment concerns, lack of health insurance, and public stigma, for 

not receiving drug treatment.13 As a result, it might be concluded 
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African American males are less likely to seek treatment for their 

drug addiction due to stigma, fear of incarceration, and distrust of 

the health care system.  

With regard to incarceration, African American individuals  

struggling with addiction within the state of Ohio experience dis-

proportionate results. For instance, 17% of those within the treat-

ment court are African American, while African American Ohioans 

occupy 45% of the state’s prison system.8 Strikingly, drug over-

dose is a prominent cause of death among inmates/prisoners re-

turning to their community after being released from prison or 

jail.7 According to Leah Dennis Ellsworth, the CEO of the Cincin-

nati Urban Minority Alcoholism and Drug Abuse Outreach Pro-

gram (UMADAOP), “African American males normally will not go 

into treatment. There are also issues around discrimination or 

how they see African Americans with health care and the access 

for them to even know how to navigate the health care system.”20  

Preventive Measures and Interventions 

Programs and interventions exist at the community, statewide and 

national level to combat the opioid epidemic. For instance, policy-

makers have restricted prescribing practices by limiting the daily 

supply of opiates depending on the patients’ need, disciplining 

doctors who have overprescribed opiates, closing pain clinics also 

known as “pill mills,” and establishing opioid prescription moni-

toring programs at the state level to prevent patients from doctor 

shopping.7 Community-level interventions include syringe ex-

change programs, fentanyl testing strips, naloxone distribution, 

MAT, and promoting treatment and recovery resources (namely 

detox programs and support groups). Stigma reduction campaigns 

have also been successful in reducing the stigma of addiction and 

promoting hope for those in treatment and recovery.15 

Access to MAT and addiction treatment services in general is un-

fortunately not equitable among varying racial and ethnic groups.  

Of 13 million outpatient substance use disorder (SUD)-related 

visits when buprenorphine, an approved opioid use disorder 

(OUD) treatment in an office setting, was prescribed, 12.7 million 

of those visits were from White patients whereas 363 000 were 

from patients of all other race and ethnicities.21 African American 

males are less likely to receive addiction treatment and adequate 

medication for an OUD when compared to others.3 One potential 

reason for these disparities is a lack of providers who accept Med-

icaid and provide treatment for SUD. Persons of color are two 

times as likely to receive Medicaid assistance when compared to 

White individuals, however SUD treatment providers that accept 

Medicaid are far less common in communities with higher rates of 

people of color.21 There are disparities in OUD treatment options 

as well; White individuals are more likely to be distributed bu-

prenorphine, while people of color are likely to be distributed 

methadone.21 This trend is troubling as methadone is the most 

stigmatized form of MAT for an OUD, more deadly if misused, and 

has been a tool historically identified to control crime.21 

Racial disparities also exist in the distribution of naloxone. When  

participants that witnessed an overdose reported whether they 

have heard of naloxone, of the participants that had not heard of 

naloxone, the vast majority (94%) were African American.22 In 

addition, African  American individuals were less likely to engage 

in naloxone training, less likely to know how to access, and less 

likely to understand the use of the product.22 Other findings sug-

gest African American individuals with a fracture and diagnosed 

with chronic pain syndrome were given naloxone at decreased 

rates when compared to other racial and ethnic groups.23 While 

naloxone distribution has been very successful, continued efforts 

should be incorporated, especially focusing on African American 

populations.23 

Recommended Strategies 

Even though progress has been made in providing prevention, 

treatment, and recovery programs and interventions to reduce 

opioid overdoses, currently opioid overdoses are increasing 

among the African American population while other populations 

have seen rates remain steady or even decrease. Enhanced efforts 

are needed which ensure that the social determinants of  health 

are addressed. Improvements are greatly needed within the Afri-

can American community regarding affordable and quality health 

care, housing, and education.15  

First, the issue of African American males being incarcerated at a 

significantly higher rate than White males needs to be addressed. 

The impacts of potential biases within the criminal justice system 

include negative health outcomes for African American men who 

experience extensive barriers to receiving addiction treatment and 

recovery supports once integrated back into the community after 

incarceration.4  

Next, harm reduction efforts can be improved. While naloxone 

distribution is an imperative tool when responding to an apparent 

opioid overdose, it is not the only strategy when addressing the 

opioid epidemic.21 Naloxone distribution might only prevent 6-7% 

of opioid overdose deaths and even increase the possibility of 

nonfatal opioid overdoses since high-risk individuals, as in people 

who inject drugs, remain alive.21 This is evidenced in areas in 

which large quantities of naloxone have been distributed which 

have still experienced increased overdoses due to factors includ-

ing increased access to prescription drugs, markets changing 

among the street opioids, and social isolation, especially among 

older individuals.21  

Since 2015, SAMHSA has recommended that naloxone be  

distributed to patients when they are discharged from recovery or 

detoxification services, however, few recovery and detoxification 

programs provide this service.24 Health care or organization poli-

cies might recommend that naloxone distribution during a dis-

charge from a recovery or detoxification program be a standard of 

practice for opioid users. Programs then might keep track of the 

number of naloxone kits that they distribute. Naloxone can be 
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distributed within opioid overdose hot spot neighborhoods 

through collaborating with local health departments, community 

agencies, and health care and treatment providers. Most health 

departments and statewide departments of health currently moni-

tor opioid overdoses in a collaborative effort with emergency de-

partments, coroners, and other public health and health care pro-

fessionals, and alert the community and respective agencies on 

overdose trends.15 In addition, public health professionals                              can 

become familiar with the demographics of high-risk opioid users 

to tailor their harm reduction outreach objectives and meet the 

target audience accordingly. 

Unfortunately, African American individuals, especially African 

American males, are less likely to access treatment for an OUD. As 

previously noted, research has demonstrated that African Ameri-

can opioid consumers have the lowest treatment completion rate 

when compared to other racial and ethnic groups and cite several 

barriers to MAT including childcare, insurance, and transporta-

tion.7 Additional studies show that African American individuals 

present cultural beliefs and barriers in accessing treatment, which 

include overall mistrust in the usage of methadone as  a form of 

MAT and mistrust of syringe/needle exchange programs.23 In 

some instances, however, the utilization of peer outreach along 

with mobile treatment services has resulted in measured im-

provement in African American individuals gaining access to 

treatment.7 Research has suggested that a potential avenue to 

engage African American individuals who inject drugs is through 

peer educators distributing naloxone and providing training on 

how to use it.22 Peer education is an evidenced-based model that 

is used for all age levels that has been used tremendously in sub-

stance use/misuse prevention along with peer counseling in men-

tal health and addiction treatment and recovery.15  

One additional harm reduction approach is use of fentanyl testing 

strips. These could be more widely used and available for commu-

nities, especially within urban areas in which large amounts of 

overdoses have been occurring. In a study of individuals who in-

jected drugs and their usage of fentanyl testing strips, results indi-

cated that African American individuals were significantly less 

likely than White individuals to use fentanyl testing strips (30% 

compared to 51.1%), and had almost half the chance of using fen-

tanyl testing strips than any other racial or ethnic group.25 African 

Americans individuals who used a fentanyl testing strip were also 

less likely than White individuals to report a positive result 

(63.9% vs. 82.2%).25 Further research is warranted to determine 

the perception of usage of fentanyl testing strips between the ra-

cial or ethnic groups and additional harm reduction outreach ef-

forts can be conducted within African American communities. 

Other Sources of Community Support 

Implementation of social emotional learning programs, especially  

among vulnerable and marginalized populations, has been proven 

effective in reducing the prevalence of substance use and misuse.5 

Since African American children tend to have higher ACE scores, 

public health and health education professionals should incorpo-

rate trauma informed care initiatives to reduce the prevalence of 

substance use and misuse. These programs can be incorporated 

into the education and community sector, for instance adding evi-

denced-based social emotional learning programs within the 

school curriculum at all grade levels and within community set-

tings such as recreation centers, after school programs, and child-

care settings. Some of these programs include Botvin  

 LifeSkills®,26 and Project Towards No Drug Abuse (TND).27 It is 

important to ensure cultural humility is incorporated when these 

programs are implemented and evaluated to make sure diverse 

priority populations feel included and represented.28 

Community settings including barbershops, beauty salons, and 

churches have been considered culturally competent locations in 

connecting African American individuals with health and wellness 

information in overcoming sociocultural and institutional barriers 

in accessing health services.18 These may also present opportuni-

ties to implement social emotional learning programs as described 

above, in nontraditional settings. Findings from research suggest 

that sporting events and barbershops are preferred locations for 

African American men in receiving health information,18 while 

beauty salons serve as accessible locations in all communities and 

are often frequented by African American women.29 As such, 94% 

of licensed cosmetologists have reported discussing health topics 

with their customers, which makes beauty salons an unconven-

tional opportunity to reach certain target audiences and promote 

health messages.29 Public health and health education profession-

als can collaborate with local barber shops and beauty salons in 

African American communities to provide education and infor-

mation on the risks of opioid use/misuse and associated overdose 

risks. These professionals could also provide naloxone training 

and naloxone kits, share prevention, treatment and recovery re-

sources, and other harm reduction efforts to better serve the tar-

get population. Other avenues of community-driven efforts  

include support groups for families affected by addiction including 

the National Alliance on Mental Illness (NAMI) family support 

group,30  which have been effective in providing a sense of com-

munity and belonging for those impacted by addiction.  

Faith leaders within communities of color should be encouraged 

to assist in implementing evidenced-based programs aimed at 

opioid use prevention. For instance, a program was developed, 

implemented, and evaluated through the Faith-Based Network 

Detroit (FBND), primarily focused on alcohol, tobacco, and other 

drug (ATOD) prevention strategies.31 The FBND staff provided 

quarterly ATOD prevention workshops, which were evaluated 

through surveys of participants, case study interviews, focus 

groups, review of program data, and interviews with key inform-

ants.31 In one measure, most of the ATOD prevention program 

participants (77%) indicated that workshops were “very useful” 

and that 93% of those surveyed within FBND confirmed that they 

are conducting ATOD prevention-related programming.31  
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PUBLIC HEALTH IMPLICATIONS 

Drug overdoses have a profound negative impact on public health 

in Ohio, and, among Ohioans, African American individuals are at 

increased risk for drug overdoses, including opioid overdoses. 

This emphasizes the importance of highlighting protective factors 

and mitigating risk factors for African American individuals to 

further reduce the incidence of OUD among this marginalized pop-

ulation through a comprehensive, evidence-based, public health 

approach. It is critical that further research be conducted to inves-

tigate health disparities affecting African American individuals by 

active engagement with the priority population. Additionally, 

there is a need to supplement limited research presently available 

on improving addiction care for African American individuals. 

Incorporating equitable data collection and culturally competent 

programming to best reflect the values and needs of African Amer-

ican individuals can further inform best practices in current and 

newly developed OUD interventions delivered by public health 

professionals. 
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ABSTRACT 

Background: Patients with substance use disorders (SUD) have higher rates of sexually transmitted infections 

(STI) and limited utility of preventive and outpatient primary care. Women with SUD are a particularly vulnerable  

population requiring consistent primary and reproductive health care. This study evaluated the need for providing  

women’s primary health care to patients in a residential SUD treatment facility in rural southwest Ohio.  

Methods: A retrospective chart review was conducted using intakes at a female-only residential SUD treatment  

facility from 2021-2022. Variables recorded in this study were: 1) patient-reported substance use; 2) laboratory screenings 

for hepatitis B, hepatitis C, HIV, and STIs; 3) reproductive history (contraceptive, Papanicolaou (Pap) test, and pregnancy 

history); 4) patient-reported connection with a primary care provider (PCP); and 5) patient-reported mental health  

disorders. The analysis provided descriptive statistics to identify comorbidities and trends in women with SUD.  

Results: All completed intake charts were reviewed (n=159) without exclusions. No current PCP was reported in 

59% of patients. Papanicolaou tests were needed in 50% of patients, and, of those completed, six (21%) had abnormal 

results. Almost 20% of patients were found with a positive STI, with highest prevalence of trichomoniasis (23%). Viral  

infection rate was 42%, the most common being hepatitis C (35% with active infection). Patient-reported comorbid  

psychiatric illness was 90%, the most common being generalized anxiety disorder (GAD) at 67.3%.  

Conclusion: This study supports the need for whole person primary care in residential SUD treatment facilities, 

particularly in respect to viral and sexually transmitted infections, and for overall women's health.  

Keywords: Substance use disorders; Sexually transmitted infections; Contraception; Primary care; Women ’s health 
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INTRODUCTION 

Individuals with substance use disorders (SUD) are an extremely 

vulnerable population. Regular access to quality care is limited due 

to multiple barriers including intersecting risk factors of mental 

health, Medicaid insurance, and geographic limitations 

(specifically areas with less access to primary care and substance 

use disorder treatment).1-7 Often, individuals seeking care for sub-

stance use disorders are at an increased risk for health problems 

and experience higher rates of mental health comorbidities, sex-

ually transmitted infections, hepatitis, lack of preventive care and 

psychosocial risk factors including domestic violence and sexual 

assault.1-8  National addiction medicine and specialty specific 

guidelines address this need and provide recommendations for 

evidence-based care of this population.8,9 Specifically, the Ameri-

can Society of Addiction Medicine (ASAM) provides national prac-

tice guidelines for standards of care based on specific substances 

and for whole person care for patients seeking care for SUDs. 

These guidelines address comorbidities, medical complications 

mailto:anna.squibb@wright.edu
https://doi.org/10.18061/ojph.v6i1.9377
http://ojph.org
http://creativecommons.org/licenses/by/4.0/
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common to persons with SUDs, and the critical importance of coor-

dination of care.10  

The American Academy of Family Physicians (AAFP) provides 

guidelines for primary care providers (PCPs) for best practices in 

treating persons with SUDs, highlighting management of the above 

noted common comorbidities, medical complications, and coordi-

nation of care.8  

Population-based data pertaining to preventive care access, SUDs, 

and mental health disorders are available in Greene County (Ohio), 

Ohio at large, and nationally. In 2018 in the geographic area of this 

study, 80% of persons in Greene County saw a PCP in the last year, 

similar to 81.9% nationally.10 Additionally, in 2020 in Greene 

County, 69% had a Papanicolaou (Pap) test in the last 3 years, ver-

sus 80% nationwide in 2018.10 With regard to rates of self-

disclosed mental health disease, crude prevalence of a depressive 

disorder was 22% in Ohio and 19.6% in the nation.10 However, it is 

difficult to ascertain or assess the rates of primary care access, 

preventive care services, and mental health care in this region for 

the subpopulation of those persons seeking care for SUDs. It is 

presumed, but not easily determined, that this population would 

have less access and worse data measures for these basic health 

care necessities.  

Despite specific population data, the risk of SUDs on overall health 

is a topic that has not been researched extensively. Preventive 

health screening decreases the morbidity associated with  

substance-use related medical complications.2,4,5  Additionally, 

drug use plays a role in the spread of sexually transmitted infec-

tions and viral illnesses, including HIV, by increasing the likelihood 

of high-risk sex with infected partners.1,2,11,12 As this study’s popu-

lation of focus was women seeking care for SUDs, it is important to 

note that women with SUD have associated poorer overall sexual 

and reproductive health, including increased sexually transmitted 

infections, less utilization of contraception, increased rates of un-

planned pregnancy, adverse pregnancy outcomes, and high rates 

of children in out-of-home care than the general population.3,5,13-17 

Yet, too often this population does not receive proper care due to 

lack of access to affordable and accessible health care as well as 

limited trust in the health care system.6  Physicians often are un-

comfortable and uncertain in their approach to treating SUD pa-

tients for multiple reasons including biases and limited training, 

while SUD patients are often concerned that they will be mistreat-

ed and judged by physicians.7   

Given the health risks associated with SUDs, SUD treatment facili-

ties are optimally poised to administer primary health care screen-

ings, including screenings at admission for HIV, cervical cancer, 

hepatitis B, hepatitis C, and various sexually transmitted infections 

(STIs). In the present study, we examined the rate of positive 

screening results for these health conditions through a retrospec-

tive chart review from intakes of women admitted to a female-

only, residential SUD treatment facility in southwest rural Ohio. 

Our goal was to evaluate the need for screening as well as primary 

health care for women with SUD. 

METHODS  

This study applied a single-center retrospective chart review of 

159 women with SUD admitted to a female-specific ASAM 3.5 resi-

dential treatment facility in southwest Ohio from May 2021 to May 

2022. Data derived from patient medical records included demo-

graphic information, patient-reported substance use, mental 

health disorders, results from STI screenings, results from viral 

disease screening, Papanicolaou test history, contraceptive use, 

pregnancy rates, and whether or not patients previously had a 

PCP. Descriptive analysis of the chart review was conducted to 

produce frequency data and rates related to comorbidities and 

patient outcomes.  

Inclusion criteria were all patients admitted May 2021 to May 

2022 who completed intake history. Excluded patients included 

those admitted but left against medical advice prior to completion 

of the intake history. 

RESULTS  

The general patient demographic information is summarized in 

Table 1. The mean age of patients was 37.2 ± 9.6 years (n = 159). 

Most patients were White (91.2%), while Black patients represent-

Table 1. Patient Demographic Data (n = 159) 

Demographics Mean ± STD 

Age, y 37.2 ± 9.6 

Race N (%) 

       White 145 (91.2) 

       Black 9 (5.7) 

       Other 5 (3.1) 

Insurance N (%) 

       Medicaid 135 (84.9) 

       Medicare 5 (3.1) 

       Private 1 (0.6) 

       None 18 (11.3) 

Has a PCP 66 (41.5) 
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ed 5.7% of the study population and the remaining percentage 

identified as neither/other (3.1%).  Most of the residents were 

insured with Medicaid (84.9%), and 11.3% do not have any insur-

ance. Sixty percent of the patient population reported not having a 

PCP. 

The results of self-reported substance use are summarized in Fig-

ure 1. The most common substance used was methamphetamine 

(101), followed by opioids (54), alcohol (13), cocaine (11), and  

marijuana (1).  

Sexually transmitted infection and viral diseases testing results 

are summarized in Figure 2. The STI screening revealed a 20% 

overall positivity rate with trichomoniasis (22.7%) being the most 

common STI, followed by syphilis (5.1%), chlamydia (3.4%), gon-

orrhea (0.1%), and HIV (0.1%). Viral disease screening revealed a 

41.5% positivity rate for any current viral illness, with hepatitis C 

accounting for 35% of the positive rates, followed by hepatitis B 

(5.1%) and one case of HIV (0.1%).  

The results of self-reported mental health are summarized in Fig-

ure 3. Of this patient population, 143 (89.9%) reported some men-

tal health disorder. The most common mental illness by patient’s 

self-report was general anxiety disorder (GAD) (67.3%), followed 

by major depressive disorder (MDD) (46.5%), posttraumatic 

stress disorder (PTSD) (36.5%), bipolar disorder (BPD) (28.9%), 

and schizophrenia (1.9%).  

Patient reproductive health history is summarized in Figure 4. Of 

all patients at the residential treatment facility, 50% needed a 

Papanicolaou test. However, only 40% of those needing a Papani-

colaou test gave permission to receive one. Of those who received 

a Papanicolaou test, 30% were abnormal and needed a col-

poscopy. The use of contraceptives was also evaluated, and 60% 

of patients utilized a method of contraception. However, surgical 

methods such as hysterectomies and tubal ligations comprised the 

majority of the contraceptive method, instead of reversible op-

tions such as short-term and long-acting reversible contraceptives 

(LARC).   

DISCUSSION 

This study highlights the role of substance use treatment settings 

in providing whole person primary care as recommended in the 

Figure 1. Patient Reported Substance Use (n = 159) 

Figure 2. Positive Screenings for STIs and Viral Diseases 

Figure 3. Patient Reported Mental Health Disorders (n = 159) 

Figure 4. Reproductive Health History (n = variable) 
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ASAM and AAFP8-9 guidelines for persons with substance use dis-

orders. The data and metrics recorded in this study began as a 

quality improvement process. Of note, this particular care loca-

tion, prior to May 2021, did not screen for any viral infections, 

sexually transmitted infections, or current access to primary care 

or contraception. However, with significant noted findings and 

limited data on the rates of evidence-based and recommended 

evaluation and preventive care in the residential setting, our study 

highlights the importance of this care, particularly in the rural 

Ohio region. The data from 1 year of screening for these variables 

demonstrates the substantial gaps that can be seen for persons 

accessing residential treatment.  

In regard to viral infections, the rates in this population of active 

hepatitis C in rural southwest Ohio was on par with and slightly 

higher than national data which presumes 8% to 25% infection 

rates.12  Interestingly, this particular cohort had rates of exposure 

to hepatitis C at 53%. This highlights the need for testing and 

treatment of active hepatitis C consistent with ASAM guidelines. 

The guideline recommendation of treatment of active hepatitis C 

without requirement for abstinence from substance use is critical-

ly important to make an impact on community spread and overall 

rates.8,9,12 At this site, we have partnerships with county public 

health, primary care, and community gastroenterology specialists 

for options for treatment for hepatitis C and make those connec-

tions at time of diagnosis in the residential site. A future endeavor 

includes analyzing rates of follow-through with treatment and 

identification of any barriers and outcomes including long-term 

remission. 

With respect to contraceptive care, based on a meta-analysis re-

garding rates of unintended pregnancy in opioid-using women, 

unintentional pregnancy is up to 94% in this population.13 In our 

study, this statistic was not directly assessed. However, the per-

centage of individuals in this study with neither a PCP nor current 

contraception, together with this staggering statistic, highlight the 

critical need to assess contraception needs at any point a woman 

with SUD accesses medical care. Additionally, with the changing 

landscape of elective abortion in the United States and in Ohio, 

this population is at highest risk for unintended pregnancy, with 

potential for lack of prenatal care and poor outcomes. Of note, the 

data from this patient cohort revealed elective sterilization after 

completion of desired fertility or no contraception. There was very 

little LARC or short-term contraception utilized by the women in 

our study. An area of opportunity for many SUD treatment centers 

is contraception, particularly emergency contraception education 

and LARC, for women who use substances to allow for patient 

autonomy in reproductive health.  

In review of the data for STI including trichomoniasis, gonorrhea, 

chlamydia, and syphilis, the rates of trichomoniasis were the most 

intriguing. Currently, there is a lack of clear national CDC guidance 

for the screening of trichomoniasis, but there is a recommenda-

tion to consider screening in high risk populations.14 Trichomonia-

sis is often an asymptomatic condition known to increase rates of 

HIV transmission as well as association with substantial pregnan-

cy-related complications including premature rupture of mem-

branes, preterm birth and low birth weight.14 However, it is an 

easily treated condition at a very low cost.  In this study popula-

tion, routine screening of all persons identified a 22.7% positivity 

rate. With this high rate, low cost of treatment, and population 

health risks, we recommend to improve education in SUD treat-

ment centers and primary care on screening and consider strong-

er language in national guidelines surrounding screening in the 

SUD population.  

As a retrospective cohort study, the study did have a variety of 

limitations and opportunities for future research. Most glaring is 

the lack of data available to determine follow up with primary 

care and completion of treatment for hepatitis C based on our 

referrals. Additionally, although there was a substantial gap in up-

to-date Papanicolaou tests in the study population, many did not 

complete the screening during their stay at the treatment site. 

This is presumed due to a variety of factors including patient fears 

about the exam, no follow up for the testing other than patient-

initiated scheduling during their stay, and some schedule-based 

limitations. Lastly, with no comparison groups and a limited size 

to this study, it is difficult to extrapolate this data to other treat-

ment centers beyond rural Ohio. Of note, this population has a 

high rate of methamphetamine use as the primary substance, 

which may have different health outcomes than treatment centers 

that have a higher proportion of opioids as the primary substance.  

PUBLIC HEALTH IMPLICATIONS  

As discussed above, specifically for public health in Ohio, the high 

rate of hepatitis C exposure and active rates demonstrates a need 

for enhanced screening, treatment options, and monitoring of 

rates and barriers to treatment to impact individual health and 

community spread. Secondly, as highlighted above, the elevated 

rate of trichomoniasis was unanticipated. With the low cost and 

effective treatment, screening and treatment of trichomoniasis has 

the potential to impact HIV spread, associated pregnancy compli-

cations, and community spread in persons with SUDs in Ohio.  

Next, although noted in many guidelines for SUDs, intentional 

discussion and evaluation of the need for contraception in this 

population, especially in the post-Roe era, is essential health care. 

Specifically, public-health-guided education and access to emer-

gency contraception and highly effective LARC is of critical need in 

this population. Lastly, access to supportive primary care with an 

understanding of SUDs and the co-occurring risk factors and ill-

nesses is necessary in all areas of Ohio, but it is particularly neces-

sary in rural areas. In rural areas, access is already limited and the 

health burden for the individuals with co-occurring SUD in the 

community is high. Public-health-based education and training are 

necessary to enhance care for this population.  
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ABSTRACT 

Background: The emergence of COVID-19 as a global pandemic has provided yet another example of how racial and 

social factors can exacerbate health disparities and disproportionately affect minority populations. The goal of the 
current study was to understand how some of these factors impacted survival in patients hospitalized with COVID-19 in 
Northwest Ohio during the first year of the pandemic. 

Methods: This study was a retrospective review of patient data from a single health care system. Electronic 
medical records were queried to obtain information on patients who were admitted to the hospital and had a laboratory-

confirmed COVID-19 infection during their admission. Different predictors were included in the final Cox proportional 

hazard regression model. 

Results: There were 3468 patients included in the analyses with an all -cause mortality rate of 18.5%. On average, 
White patients were older on admission with higher rates of mortality than patients who were Black or of “Other” races 

(19.8% versus 12.5% and 11.0%, respectively, p < .001). Mortality rates varied significantly by insurance status, with 
the highest mortality rates observed in the Medicare and “Other” categories (27.1% and 16.5%, respectively). Cox 
proportional hazard regression model also found race and insurance status to be associated with survival. 

Conclusion: Considering race and preexisting conditions adjusted for age in a cohort of patients with COVID -19 

reveals that insurance payor is significantly associated with mortality. Those who did not have commercial or public 

insurance had significantly increased risk of mortality compared to those with commercial insurance. 

Keywords: All-cause mortality; Medicaid/Medicare; Social determinants of health; Socioeconomic status; Health 
disparities 

INTRODUCTION 

As  of  March  10,  2023,  the  United  States  (US) has  confirmed  over

676  million cases  of  COVID-19  caused  by SARS-CoV-2  and  over

6  million  deaths.1  The  COVID-19  pandemic  has  caused  not  only

physical  suffering  but  other  hardships  as  well.  Since  the  start  of

the  pandemic,  millions of  people  have  lost  jobs,  applied  for  unem-
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ployment assistance,  delayed  medical  care,  and  had  difficulty pay-

ing for  routine  household  expenses.2  Job  loss  caused  by  the  COVID-

19  pandemic  has  disrupted  health  coverage  for  millions of  people.  

Preliminary administrative  data  for the  federal  Medicaid  program  

showed  enrollment increased  by 17  million  people  (23.9%)  be-

tween February  2020  and  April  2022.3  
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Even though  COVID-19  vaccinations are  widely available,  people  

in  the  US continue  to be  affected  by  the  pandemic.  The  COVID-19  

pandemic has  exacerbated  health  disparities  and  affected  minority 

populations disproportionately.4  For example,  the  Centers for  

Disease  Control and  Prevention (CDC)  reported  overrepresenta-

tion of  Black  patients  with  COVID-19,  as  Black  individuals  make  up  

18%  of  the  US population  but  account for  33%  of  COVID-19-

related  hospital admissions.5  It  has  been  suggested  that  the  reason  

for the  disproportionate  impact  of  COVID-19  on  Black  populations  

is socioeconomic disparities  and  higher rates  of  comorbid  condi-

tions such  as  obesity,  diabetes  mellitus,  cardiovascular disease,  

and  hypertension.4  According  to the  US  Census  Bureau’s  House-

hold  Pulse  Survey, Black  and  Hispanic adults  have  fared  worse  

than White adults  in  nearly all  survey measures.  For example,  in  

April  2021,  64%  of  Black  and  70%  of  Hispanic adults  reported  

difficulty paying household  expenses  compared  to 42%  of  White  

adults,  while  14%  of  Black  adults  and  16%  of  Hispanic adults  re-

ported  household  food  insecurity compared  to  5%  of  White  

adults.6  Furthermore,  Black  and  Hispanic individuals  were  almost  

3  times  as  likely  as  White  individuals  to  be  hospitalized  and  2  

times  as  likely to die  due  to COVID-19.7,8  Race,  ethnicity, and  socio-

economic status  are  social  constructs,  often used  as  proxies  for  

racism  that,  along with  other factors such  as  occupational  expo-

sure  to the  SARS-CoV-2  virus  and  access  to  health  care,  influence  

health  outcomes.  9 

People  of  color  are  also  significantly more  likely  to be  uninsured  

compared  to  White individuals,  resulting in  a  group of  people  who 

are  more  likely  to become  ill  but  less  likely to seek  medical  care.10  

While social  determinants  of  health  disparities  existed  before  the  

pandemic,  the  differences  in  COVID-19  outcomes  have  further 

exposed  these  disparities.   

This study examined to what extent demographic factors, health 

status, and health insurance type predicted the survival of patients 

who were hospitalized for any reason and tested positive for 

COVID-19 during the early phases of the pandemic in a single 

health care system serving mainly Northwest Ohio. 

METHODS 

This retrospective cohort study was based on data from patients 

served by a single health care system serving mainly Northwest Ohio. 

Participants 

Eligible  participants  included  all  patients  who were  hospitalized  

between March  2020  and  January  2021  and  underwent  SARS-CoV-2  

polymerase  chain  reaction  (PCR)  testing  during  their  admission  

with  a  positive  result.  Patients  were  included  regardless  of  reason  

for admission;  elective  surgeries  and  other admissions with  inci-

dental findings  of  COVID-19  infection were  included.  

Procedures 

The institutional electronic medical records were queried to 

gather data, as was the institution’s prospectively maintained 

COVID-19  registry.  Patient baseline  characteristics were  collected  

including sex,  age,  race,  ethnicity, BMI,  zip  code  of  residence,  in-

surance  status,  admission and  discharge  date,  and  discharge  dis-

position.  Date  of  admission  and  discharge  were  used  to  calculate  

hospital length  of  stay. Multiple  admissions per  patient were   

observed  during the  period  of  interest  and  were  categorized  as   

all-cause  readmissions.  Insurance  status  was  further  categorized   

as  Commercial  (covered  by employer  or self-purchased),   

Medicaid,  Medicare,  or Other  (self-pay, military/veteran   

insurance,  and  third-party liability payors).  The  prospectively  

maintained  COVID-19  database  included  information regarding 

ventilator use  during  admission and  comorbidities  including  pre-

vious  diagnosis of  atrial  fibrillation,  acute  myocardial  infarction,  

anemia,  asthma,  chronic kidney  disease,  chronic obstructive   

pulmonary disorder,  congestive  heart  failure,  type  2  diabetes,  

dementia,  depression,  hyperlipidemia,  hypertension,  ischemic 

heart  disease,  malnutrition,  obesity,  osteoarthritis,  and  stroke.  

Medical  records  were  manually reviewed  to collect  missing data  

when not  available  in the  initial  data  query.  In cases  where  BMI  at  

admission was  greater  than or  equal  to 30  kg/m2  and  no  diagnosis 

of  obesity was  recorded,  patient obesity status  was  updated.  

Comorbid  conditions  were  used  with  age  to  calculate  a  limited  

Charlson  Comorbidity Index  (CCI)  score.  Since  not  all  conditions  

included  in  that  index  were  available,  the  limited  CCI  included  age,  

acute  myocardial  infarction,  cancer,  cerebrovascular disease,  con-

gestive  heart  failure,  chronic  kidney  disease,  chronic  obstructive  

pulmonary disease,  dementia,  and  type  2  diabetes.  

Measures 

Patient vital  status  was  the  main  outcome  of  interest; all-cause  

mortality was  used  for patient status  and  was  not  limited  to mor-

tality suspected  to  be  related  to COVID-19  infection.  Status  was  

ascertained  by the  electronic  medical  records  and  discharge  dis-

position.  Medical  records  were  examined  manually to  determine  

the  last  date  of  contact  or  known date  of  vital  status.  Patient status  

was  considered  “unknown” and  censored  from  analysis  unless  an  

electronic local  obituary  could  be  located,  matching patient name,  

date  of  birth,  and  city of  residence.  The  percentage  of  patients  

with  “unknown” status  was  approximately 5%.  

Statistical Analysis 

Patient  characteristics were  presented  as  descriptive  statistics 

and  continuous  variables  were  compared  using [Student]  t  test.  

Chi-square  tests  were  used  to compare  categorical  variables.  Sur-

vival  curves  were  drawn using Kaplan–Meier estimates.   A  Cox 

proportional  hazards  regression model  adjusting for patient char-

acteristics,  limited  CCI,  comorbidities  not included  in  the  CCI  

score,  race,  and  insurance  payor type  was  created  to investigate  

predictors of  mortality.  

The model initially included all variables that were not collinear, 

and Akaike information criterion (AIC) in stepwise regression was 

used to create a model that included the best-fitting variables. The 
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final  model  included  limited  CCI  score,  race,  sex,  hyperlipidemia,  

obesity,  ventilator use,  and  insurance  payor.  The  variables  were  

analyzed  against  the  Black  race  and  commercial  insurance  catego-

ries  as  references.   Age  has  been excluded  from  the  final  model  in  

order  to avoid  the  effect  of  collinearity because  the  limited  CCI  

includes  age.  

SAS (Version 9.2, SAS Institute Inc., Cary, NC, USA) and R (Version 

4.1.0, The R Foundation for Statistical Computing, Vienna, Austria) 

were used for data analysis. In all tests, a 2-tailed p value less than 

.05 was considered statistically significant. 

Institutional review board approval was obtained prior to data 

collection and written informed consent was waived due to the 

retrospective nature of the study. 

RESULTS 

A  total  of  3468  patients  were  admitted  to 1  of  12  hospitals  in  the  

health  care  system  during  the  study period.  Baseline  patient char-

acteristics are  shown  in  Table  1.  The  average  age  of  those  in  the  

cohort was  65  years  and  the  sex  distribution was  even  with  50.9%  

of  the  cohort being male.  The  majority of  the  patient population  

was  White and  not  Hispanic/Latino. Most  of  the  cohort had  public 

insurance  (Medicaid  or Medicare).  

The  distribution of  payor status  was  investigated  by age  group 

and  race  in a  stratified  chi-square  test  (Table  2).  In  the  youngest  

category  of  patients,  the  “Other” race  category  had  the  highest  

proportion  of  both  commercial  and  other  insurance  status,  while 

Black  patients  had  the  highest  percentage  of  Medicaid  insurance.  

In the  35-49  years  age  group,  the  White population  had  the  high-

est  proportion of  commercial  insurance,  while the  Black  popula-

tion had  the  highest  proportion of  both  Medicaid  and  Medicare.  

Similarly,  in  the  50-64  years  age  group,  the  White population had  

the highest rate of commercial insurance, while the “Other” race 

category had the highest percent of commercial insurance in the 

65-79 years age group. Unsurprisingly, nearly all individuals in the

80+ years age group, regardless of race, had Medicare.

The  prevalence  of  comorbid  conditions  on  admission was  also  

investigated  by insurance  payor status,  all  of  which  varied  signifi-

cantly by  payor.  Most  comorbidities  were  more  common  in those  

with  Medicare  insurance; of  the  17  comorbidities  investigated,  

only asthma,  depression,  hyperlipidemia,  hypertension,  and   

obesity were  more  common  in  another insurance  payor  type.  De-

pression and  obesity were  least  prevalent in  those  with  “Other” 

insurance,  while  hypertension and  hyperlipidemia  were  least  

prevalent  in  those  with  Medicaid  (Table  3).   

On chi-square  analysis,  those  with  Medicare  (27.1%)  and  “Other” 

insurance  (16.5%)  experienced  higher rates  of  mortality than  

those  with  commercial  or  Medicaid  insurance  (p  <  .001)  (Figure  

1).  The  log rank test  result  for the  Kaplan-Meier survival  curve  

had  a  p  value  of  less  than .0001  (Appendix).  White patients  had  

higher rates  of  all-cause  mortality (19.8%)  than Black  patients  

(12.5%)  or  those  whose  race  was  categorized  as  “Other” (11.0%,  p 

 <  .001)  (Figure  1).  The  log rank  test  result  for the  Kaplan-Meier  

survival  curve  had  a  p  value  of  less  than  .0001  (Appendix).   

All-cause mortality occurred more frequently in males (p = .002) 

and those over 65 years of age (p < .001) (Figure 1). 

In the  final  Cox  proportional  hazard  regression model  limited  CCI,  

White race,  ventilator  use,  Medicare  insurance,  and  “Other” insur-

ance  were  significantly  associated  with  survival  (Table  4).  The  

unadjusted  models  are  presented  in  the  Appendix.  The  need  for a  

ventilator was  the  strongest  predictor of  all-cause  mortality,  HR  

4.25  (95%  CI  3.61-5.0,  p  <  .001).  Compared  to commercial  insur-

Table  1. Patient Demographic Information  and  Clinical Characteristics  
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Patient Characteristic  Mean  ±  Standard  Deviation  
Age (years)  65.0 ± 17.1  
     Black  58.7 ± 17.6  
     White  66.6 ± 16.6  
     Other  59.6 ±18.5  
BMI (kg/m2)  32.7 ± 9.2  
Length of stay  (days)  8.3 ± 8.1  
Limited  Charlson Comorbidity  Index  (CCI)  4.74  ± 2.59  
Sex  Frequency  (%)  
      Female  1702  (49.1)  
      Male  1766  (50.9)  
Race   

      Black  489 (14.1)  
      White  2879  (83.0)  
      Other  100 (2.9)  
Ethnicity   

      Hispanic/Latino  282 (8.1)  
      Not  Hispanic/Latino  3160  (91.1)  
      Unknown  26  (0.75)  
Insurance payor  status   

      Commercial  965 (27.9)  
      Medicaid  362 (10.5)  
      Medicare  2022  (58.5)  
      Other  119 (3.1)  
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Table  2. Descriptive  statistics  (chi-square  test)  Investigating  Distribution  of  Insurance  Payor  by Race, Stratified  by Age  Group  
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Black 
White 
Other 

Black 
White 
Other 

Black 
White 
Other 

Black 
White 
Other 

Black 
White 
Other 

33.9 
57.7 
68.8 

41.8 
63.5 
46.2 

42.4 
62.0 
47.4 

9.2 
6.8 
17.9 

0.0 
1.3 
0.0 

59.7 
35.5 
18.8 

40.7 
26.0 
38.5 

26.7 
11.8 
21.1 

5.7 
1.0 
10.7 

1.5 
0.0 
0.0 

4.8 
3.7 
0.0 

13.2 
7.4 
7.7 

25.0 
21.6 
26.3 

81.6 
90.0 
60.7 

98.6 
97.6 
100.0 

1.6 
3.2 
12.5 

4.4 
3.2 
7.7 

5.8 
4.7 
5.3 

3.6 
2.3 
10.7 

0.0 
1.1 
0.0 

.003
a

.020a

< .001a

< .001a

.040a

           Age Group/Race Commercial (%) Medicaid (%) Medicare (%) Other (%) P Value 
       

           
            

           
   

           
            

           
   

           
              

           
   

           
              

           
  

           
            

           

80+ years 

65-79 years

50-64 years

35-49 years

18-34 years

a denotes a statistically significant result  

ance  as  the  reference  group,  those  with  Medicare  had  higher odds  

of  all-cause  mortality, HR  2.32  (95%  CI  1.71-3.13,  p  <  .001)  when  

controlling for age  and  comorbid  conditions  included  in  the  lim-

ited  CCI  score.  Additionally, those  with  “Other” insurance  were  

more  likely to  experience  mortality,  HR  1.93  (95%  CI  1.13-3.29,   

p  =  .020).  

DISCUSSION 

By  May  11,  2023,  the  end  of  the  COVID-19  Public Health  Emergen-

cy in  the  US,  in  the  state  of  Ohio  3  445  294  cases  of  COVID-19  were  

reported  along 140  611  hospitalizations  and  42  239  deaths.  11  This  

study’s  findings  add  to  the  past  3  years  of  data  and  evidence-based  

literature  regarding the  impact  of  comorbid  conditions  and  social  

factors on  survival  in  patients  hospitalized  with  COVID-19  in  

Northwest  Ohio.  The  results  showed  that  White patients  had  high-

er rates  of  mortality than Black  patients  or those  of  “Other” races.  

It  was  also observed  that  mortality rates  were  significantly differ-

ent by  payor  status,  and  that  the  highest  mortality rates  were  seen  

in  the  Medicare  and  “Other” categories,  whereas  the  lowest  mor-

tality rates  were  seen in the  Medicaid  category.  The  age  groups  

including individuals  aged  65  years  and  older  had  higher  mortality  

than the  younger than 65  years  age  groups.  Importantly, Cox re-

gression demonstrated  that  those  who did  not have  commercial  or  

public insurance  had  a  significantly increased  risk  of  mortality  

compared  to  those  with  commercial  insurance  when  controlling 

for age  and  comorbidity index  score.  

A  previously published  study investigating social  determinants  of  

health  and  COVID-19  mortality rates  at  the  county level  found  that  

after considering age,  percentage  of  the  population  that  is unin-

sured  in  the  county,  number  of  days  since  the  county reported  10  

Table  3. Descriptive  Statistics  (chi-square  test)  Investigating  Distribution  of  Comorbid  Conditions  by Insurance  Payor  

Atrial fibrillation 

Anemia 

Chronic kidney disease 

Type 2 Diabetes 

Depression 

Hyperlipidemia 

Ischemic heart disease 

Obesity 

Stroke 

60 (6.2) 

142 (15.2) 

249 (25.5) 

329 (33.7) 

131 (13.4) 

391 (40.1) 

126 (12.9) 

467 (47.9) 

17 (1.7) 

26 (7.3) 

82 (23.0) 

98 (27.5) 

134 (37.5) 

70 (19.6) 

124 (34.7) 

45 (12.6) 

140 (39.2) 

8 (2.2) 

494 (23.6) 

627 (29.9) 

1121 (53.5) 

986 (47.1) 

356 (17.0) 

1419 (40.1) 

788 (37.6) 

651 (31.1) 

112 (5.4) 

6 (5.5) 

21 (19.3) 

42 (38.5) 

48 (44.0) 

10 (9.2) 

59 (54.1) 

29 (26.6) 

29 (26.6) 

5 (4.6) 

< .001a

< .001a

< .001a

< .001a

.004a 

< .001a

< .001a

< .001a

< .001a

          

           

           

          

         

            

           

         

          

        

            

          

         

           

          

         
        

         

Comorbidity Commercial(%) Medicaid (%) Medicare (%) Other (%) P value 

Acute myocardial infarction 

Asthma 

Chronic obstructive pulmonary disease 

Dementia 

Congestive heart failure 

Hypertension 

Malnutrition 

Osteoarthritis 

27 (2.8) 

148 (15.2) 

106 (10.9) 

10 (1.0) 

62 (6.4) 

458 (47.0) 

37 (3.8) 

9 (0.9) 

13 (3.6) 

60 (16.8) 

63 (17.7) 

11 (3.1) 

54 (15.1) 

113 (31.7) 

10 (2.8) 

4 (1.1) 

146 (7.0) 

161 (7.7) 

665 (31.8) 

406 (19.4) 

634 (30.3) 

853 (40.7) 

161 (7.7) 

152 (7.3) 

7 (6.4) 

8 (7.3) 

13 (11.9) 

8 (7.3) 

13 (11.9) 

52 (47.7) 

7 (6.4) 

1 (0.9) 

< .001a

< .001a

< .001a

< .001a

< .001a

< .001a

< .001a

< .001a

a denotes a statistically significant result  
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positive  cases,  percentage  of  individuals  who  use  tobacco  prod-

ucts  in  the  county,  overcrowding,  percentage  of  people  living  in  

rural  areas  of  the  county,  percentage  of  child poverty  in  the  coun-

ty, and  percentage  of  Black  individuals  in  the  county,  the  only vari-

ables  that  were  significantly associated  with  COVID-19  mortality 

after a  stepwise  regression were  percentage  of  uninsured  individ-

uals  and  percentage  of  Black  individuals.12  However,  the  individu-

al  linear models  of  the  study also suggested  that  the  percentage  of  

people  living  in  rural  areas  of  the  county and  the  percentage  of  

individuals  over  the  age  of  65  years  were  key  factors. 12  While  the  

current study corroborates  the  importance  of  health  insurance  

status  and  age  as  contributing factors  to COVID-19  mortality, it  

was  not  concluded  that  Black  individuals  had  the  highest  mortality  

rate  as  the  previously mentioned  study that  looked  at  county data  

and  was  perhaps  susceptible  to ecological  fallacy.  12  This  was  an  

unexpected  finding,  as  racial  and  ethnic minorities  are  overrepre-

sented  in  the  essential  workforce,  tend  to  have  lower  access  to  

health  care,  and  typically have  higher rates  of  uninsured  status.12  

However,  it is possible that  non-White individuals  with  COVID-19  

symptoms  were  less  likely to seek  medical  care  due  to other fac-

tors,  such  as  lack  of  trust  in  the  health  care  system,  during the  

initial  stages  of  the  pandemic.  

Another study investigated  the  association of  social  determinants  

of  health  with  COVID-19  mortality in  rural  and  urban counties  and  

found  that  COVID-19  mortality rates  per  100  000  people  were  

higher in  urban  counties  than in  rural  counties  (65.43  versus  

50.78).13  For  both  rural  and  urban counties,  percentage  of  the  

Black  population,  DM  rates,  and  HIV  rates  were  significantly asso-

ciated  with  higher mortality. In urban counties,  unemployment  

rate  and  residential  segregation were  associated  with  increased  

mortality. The  results  determined  that  social  determinants  of  

health  play an important  role  in explaining  differences  in  COVID-

19  mortality rates  and  support  the  results  of  the  current study 

that comorbid conditions affect COVID-19 mortality. Though the 

current study did not investigate employment status, employment 

itself is an important social determinant of health that warrants 

further investigation. 

Chronic conditions  have  been linked  to patients  with  severe  

COVID-19  infection,  and  the  Hispanic population is more  likely to 

have  multiple  chronic conditions  compared  to  non-Hispanic White  

population that  may put  them  at  a  greater risk  of  mortality.14  The  

Hispanic population also has  the  lowest  rate  of  health  insurance  

coverage  of  all  ethnic groups  in the  US,  with  a  19.8%  uninsured  

rate.15  Lack  of  insurance  can  reduce  access  to COVID-19  testing  

and  treatment.  Language  barriers  also pose  a  problem,  with  72%  

of  Hispanic  individuals  speaking a  language  other than English  at  

home  and  almost  30%  stating they are  not  fluent in  English.16 

These  barriers  can  reduce  access  to care  and  preventive  health  

measures.  

Other research  investigating  racial  and  ethnic disparities  in   

COVID-19  outcomes  found  that  outcomes  between  Black,  Native  

American,  White, and  Hispanic populations exist  despite compara-

ble  Elixhauser comorbidity indices.  Compared  to Whites,  Black  

patients  have  longer  hospital stays,  higher rates  of  ventilator de-

pendence,  and  a  higher mortality rate.17  Also compared  to White  

patients,  Native  American  populations have  higher odds  of  venti-

lator dependence.  In the  current study, several  chronic conditions  

were  found  to be  associated  with  increased  mortality, particularly:   

acute  myocardial  infarction,  cancer,  cerebrovascular disease,  con-

gestive  heart  failure,  chronic  kidney  disease,  chronic  obstructive  

pulmonary disease,  dementia,  type  2  diabetes,  and  obesity  

(included  in  the  limited  CCI  score).  The  rates  of  these  chronic  con-

ditions  also varied  across  insurance  status,  where  the  majority  

were  unsurprisingly highest  in  the  Medicare  population.  However,  

several  chronic conditions  previously shown  to be  associated  with  

poorer COVID-19  outcomes  such  as  type  2  diabetes,  hypertension,  
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Figure  1. Mortality by Patient Characteristics  
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Limited CCI 

Sex – Female 
Sex – Male 

Obesity – No 
Obesity – Yes 

Insurance Payor – Commercial 
Insurance Payor – Medicaid 
Insurance Payor – Medicare 
Insurance Payor – Other 

1.32 

ref 
1.06 

ref 
0.72 

ref 
1.16 
2.32 
1.93 

1.26 – 1.38 

0.90 – 1.24 

0.61 – 0.84 

0.69 – 1.96 
1.71 – 3.13 
1.13 – 3.29 

< .001a 

.480 

< .001a 

.580 
< .001a 

.020a 

       
          

      
        
        

         
         

        
        

         
           

         
            

         
         
           
         

Ventilator Use – No 
Ventilator Use – Yes 

Hyperlipidemia – No 
Hyperlipidemia – Yes 

Race – White 

Race – Black 
Race – Other 

Variable Hazard Ratio Estimate 95% Confidence Interval P Value 

ref 

1.54 
1.05 

ref 
0.88 

4.25 
ref 

1.18 – 2.01 
0.55 – 2.00 

0.74 – 1.05 

3.61 – 5.0 < .001a 

.170 

.880 

.002a 

a denotes a statistically significant result  

and  ischemic heart  disease  were  higher in  patients  without  com-

mercial  or public insurance  coverage,  particularly compared  to  

those  with  commercial  insurance.  

Past  research  has  also demonstrated  that  higher COVID-19  

all-cause  mortality rates  are  seen  in  counties  with  a  higher  

proportion  of  Black  residents  and  greater levels  of  adverse  social  

determinants  of  health  indicators.18  The  results  also suggested  

that  the  percentage  of  uninsured  adults,  incarceration rate,  per-

centage  of  adults  without  a  high  school  diploma,  and  percentage  of  

households  without  internet  are  also linked  to increased  COVID-

19  mortality, further stressing the  influence  of  social  determinants  

of  health.   

The  sample  included  in  these  analyses  is more  representative  of  

the  Northwest  Ohio  population,  and  therefore  this could  be  anoth-

er explanation  of  why the  research  findings  are  different  in  regard  

to mortality as  compared  to another study that  looked  at  popula-

tions from  surrounding  communities  with  a  different  demograph-

ic distribution,  such  as  Michigan,  and  found  that  the  rates  of   

disease  incidence  and  mortality due  to COVID-19  were  twice  as  

high  than for Whites for  all  groups  except  Native  Americans.  19   

An important  finding  refers  to  the  protective  effect  of  obesity  ob-

served  in this study. Since  the  authors adjusted  in  the  analyses  for  

ventilator use  and  severe  disease,  younger  and  healthier obese  

patients  might  be  the  ones  who were  discharged  alive  after the  

COVID-19  hospitalization.  

The  study used  the  limited  age-adjusted  CCI  that  has  been shown  

to be  the  best  predictor for  severe  clinical  outcome  in  hospitalized  

patients  with  COVID-19  infection  20  as  compared  to  CCI  which  is  

calculated  by considering 19  different comorbidities  and  was  de-

veloped  in  1987.21  

The  current study  is  subject  to  a  number  of  weaknesses,  including  

all  of  those  that  are  applicable  to retrospective  studies.  An  im-

portant  limitation  of  this study is the  fact  that  other covariates  

with  a  potential  confounding or mediator  effect  such  as  having a  

primary care  physician,  area-level  access  to health  care  facilities,  

social  history  data  or  other factors were  not  collected,  and   

therefore  not  included  in  the  analyses.  Stepwise  regression  has  

limitations  and  may  lead  to model  overfitting.  However,  due  to  the  

limited  availability  of  these  potential  confounder  and  mediator  

variables,  other  methodological  approaches  such  as  a  directed  

acyclic graph  (DAG)  using the  minimal  adjustment set  for con-

founding variables  were  not  used.  

The  study also did  not  assess  the  effect  on  mortality of  other clini-

cal  variables  such  as  inflammatory  markers,  in-hospital manage-

ment,  or prehospitalization  medication.   

PUBLIC HEALTH IMPLICATIONS 

While the  current study identified  social  determinants  of  health  

associated  with  COVID-19  mortality that  have  already been estab-

lished  in  published  literature,  an interesting finding was  that,  

overall,  insurance  status  was  significantly associated  with  mortali-

ty in  the  cohort  of  patients.  Particularly, those  without  public  or  

commercial  insurance  had  higher odds  of  mortality within  the  

study period,  even  after  adjusting for preexisting conditions,  age,  

and  race.  Additional  research  into these  associations is warranted.  

Another finding warranting additional  research  is that  White indi-

viduals  had  a  higher mortality rate  than those  of  “Other” races,  as  

this finding was  unexpected.  Potential  explanations for this  

finding,  considering the  composition  of  the  cohort,  include  White  

individuals  being  older  upon  hospital admission  and  White indi-

viduals  being  more  likely to have  access  to and  seek  medical  care  

compared  to those  of  “Other” races.  
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APPENDIX 

Figure. Kaplan-Meier survival curve by type of insurance 

 

Figure. Kaplan-Meier survival curve by race 

Table. Unadjusted  Cox proportional hazard regression models investigating characteristics associated with  survival in patients  with  
confirmed COVID-19 infection  

Variable Hazard Ratio Estimate 95% Confidence Interval P Value 
Race – Black ref 
Race – Other 0.70 0.32 – 1.56 .385 
Race – White 1.41 1.05 – 1.90 .024* 
Sex – Female ref 
Sex – Male 1.23 1.02 – 1.48 .032* 
Hyperlipidemia – No ref 
Hyperlipidemia – Yes 1.09 0.91 – 1.32 .349 
Obesity – No ref 
Obesity – Yes 1.19 0.99 – 1.44 .065 
Ventilator Use – No ref 
Ventilator Use – Yes 0.68 0.53 – 0.87 .002* 
Insurance Payor – Commercial ref 
Insurance Payor – Medicaid 1.01 0.52 – 1.96 .969 
Insurance Payor – Medicare 6.14 4.30 – 8.75 < .001* 
Insurance Payor – Other 4.64 2.55 – 8.42 < .001* 
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ABSTRACT 

The 2019 coronavirus disease (COVID-19) created a global public health emergency costing the lives of millions, but the 
advent of COVID-19 vaccination allowed our society to contain infection and morbidity. As global health began to slowly 
recover in 2022, the emergence of mpox (monkeypox) in the Western world led to fear that global health would soon 
be under threat by another viral infection. Mpox is known as a viral zoonosis, or a virus transmitted from animals to 

humans, which presents with symptoms similar to those of smallpox. Mpox and smallpox belong to the orthopoxvirus 

genus in the Poxvirdae family, however, mpox is less clinically severe than smallpox, the latter being fully eradicated. 
Transmission occurs when an individual has direct contact with an infected rash, bodily fluids, respiratory droplets, or via 
fomites. From July 2022 to May 2023, the World Health Organization (WHO) declared the mpox outbreak as a Public 
Health Emergency of International Concern (PHEIC). Therefore, the establishment of treatment guidelines and medication 
has been widely distributed which include vaccinations based on smallpox and supportive treatments. Most importantly, 
there are apparent health care disparities in vaccine distribution and treatment which disadvantage Black and Latinx 
populations, in addition to LGBTQIA+ youth. This review characterizes the human mpox infection and analyzes the impact 
of mpox in the state of Ohio, with a special focus on tackling the disparities that are disproportionately affecting certain 
groups. 

Keywords: Mpox; Sexual and gender minorities; Vulnerable populations; Socioeconomic disparities in health, 
World Health Organization 

INTRODUCTION 

Public health  officials  in  Ohio  are  concerned  about  the  threat  level  

of  the  recent mpox (monkeypox)  outbreak,  especially as  the  world 

continues  to overcome  the  2019  Coronavirus  pandemic.  Initially, 

mpox was  discovered  in a  colony  of  monkeys in 1958,  while the  

first  human case  of  the  virus  occurred  in  1970.1  The  spread  of  

mpox is not  a  foreign  concept  in the  US;  in  fact,  it was  disseminat-

ed  across  several  states,  including Ohio,  in  2003.  In July 2003,  the  

CDC  reported  a  total  of  87  cases  of  mpox.  It  is  important  to note  

that  the  transmission routes  and  affected  populations of  the  2003  

outbreak  differed  in  comparison  to  the  2022  outbreak.2  In 2003,  

mpox was  spread  through  contact  with  an infected  animal,  and  

there  was  no  proven  infection  through  sexual  contact.2  This out-

break  led  to an influx  of  research  studies  focused  on  the  character-

ization  of  mpox  virus  to  identify  clinical  markers  and  led  to  poten-

tial  treatment and  prevention  education.  

The  mpox virus  is part  of  the  genus  orthopoxviruses,  which  also 

include  cowpox,  horsepox,  camelpox,  and  variola  (smallpox)  virus-

es.3,4  Although  the  mpox virus  is similar to the  smallpox virus,  

which  was  eradicated  in  1980,  both  genetically  and  in  its  clinical  

presentation,  mpox has  lower  rates  of  contact  transmission  and  

mortality rate  than smallpox.3  The  2  ways mpox is  transmitted  are  

through  animal-to-human transmission and  from  human-to-

human transmission through  direct  contact,  indirect  contact,  res-

piratory  droplets,  and  vertical  transmission.3  The  mpox virus  is a  

double-stranded  DNA virus; it is clinically present in   2  types:  

http://ojph.org
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clade  I  and  clade  II.1,5 The  recent  2022  outbreak  shows  infections  

are  from  clade  IIb,  which  is a  milder form  of  the  virus  with  a  fatali-

ty rate  of  around  1%;  this form  of  the  virus  exhibits  flu-like  symp-

toms  in  most  patients  including fever,  headache,  muscle  aches,  

chills,  and  fatigue.  Patients  with  clade  IIb also present with  rashes,  

bumps,  and  blisters  on  their hands,  chest,  face,  and  genital  areas.  

The  incubation period  is 3  to 17  days,  in  which  the  patient suffers  

no  symptoms.  The  symptoms  are  likely  to last  anywhere  from  2  to  

4  weeks.6  Patients  who are  immunocompromised,  pregnant,  or  

breastfeeding,  have  a  history  of  eczema,  or  are  under  the  age  of  1  

year  are  at  higher  risk  for  serious  and  possibly fatal  complica-

tions.1  Mpox  can  spread  through  direct  physical  contact  with  in-

fected  rashes  or sores,  prolonged  exposure  to respiratory  droplets  

or oral  fluids  from  an infected  individual,  or  infected  fomites.  Pa-

tients  remain  classified  as  infectious  from  the  inception of  their 

rash  until  all  their scabs  heal.6 Definitive  diagnosis  of  mpox  is  

made  through  viral  DNA taken  from  the  crusts  of  vesicles  or ul-

cers.5  Currently, there  are  no  treatments  specifically for mpox  

patients.  However,  there  are  numerous  drugs  used  to treat  small-

pox that  may  be  advised  for  use  in  certain  mpox  patients,  for  both  

prevention and  treatment methods.7  In the  ongoing 2022  out-

break  in  Ohio,  men who have  sex  with  men (MSM)  have  been  dis-

proportionately  affected  at  high  rates.5,8  It  should  be  noted  that  

the  2022  mpox  outbreak  shows unique  features  of  interest  in  the  

disease's contagion,  spread,  progression,  and  clinical  presenta-

tion.3  

Transmission, Prevention, and Treatment 

At  the  time  of  writing,  there  are  no  FDA-approved  treatments  spe-

cifically developed  for the  mpox virus  infection,  however,  there  

are  multiple  preventive  measures  that  an individual  can  take  de-

pending upon  the  transmission route.  Any  individual  who has  

been  in  close  personal  contact  with  an  infected  individual  is  at  risk  

of  developing mpox.  Individuals  who may be  at  higher risk  of  in-

fection include  health  care  personnel,  veterinarians,  and  those  

living with  an infected  individual.7  Additionally, there  is  a  risk  of  

vertical  transmission occurring when a  fetus  is exposed  to  the  

virus  through  their infected  mother during pregnancy  or via  close  

contact  after birth.3,8-10  

It  is important  to avoid  direct  skin-to-skin  contact  with  individuals  

who exhibit  a  rash  that  may be  from  mpox.  This rash  may present  

on  the  genitals,  hands,  feet,  chest,  or mouth  areas.3,8  In  the  2022  

outbreak,  cases  have  uniquely exhibited  rashes  beginning in  the  

genital  or perianal  areas.  The  rash  may or may not  spread  to other  

parts  of  the  body.5  The  Centers  for Disease  Control (CDC)  also  

advises  individuals  to  avoid  contact  with  materials  that  have  been  

used  by  someone  with  mpox,  which  could  transmit the  infection  

through  indirect  contact  or respiratory  droplets  from  sneezing or  

coughing.3,8  Similar to lessons  learned  from  the  COVID-19  pan-

demic,  it  is  important  for  individuals  to continue  to  wash  and  ap-

ply sanitizer to their  hands  to prevent all  types  of  transmission.8  

In addition  to  these  preventive  measures,  vaccination  may be  an  

option to lower the  spread  of  the  virus,  especially in  high-risk  indi-

viduals.  

Historically, the  smallpox vaccine  has  been administered  to pre-

vent mpox infection due  to the  similarities  between the  2  virus-

es.11  The  improvement  of  clinical  symptoms  and  prevention  of  

mpox has  been  seen  with  the  usage  of  the  following smallpox   

vaccines:  JYNNEOSTM  and  ACAM200®.12  JYNNEOSTM is a  live-

attenuated,  nonreplicating  orthopoxvirus  vaccine  that  was  li-

censed  in  2019  by  the  US Food  and  Drug Administration (FDA).  It  

is currently the  primary  vaccine  utilized  for the  prevention  of  

smallpox and  mpox.13  ACAM200® is  used  primarily  for  active  im-

munization for smallpox for  patients  with  a  high  risk  of  infection;  

ACAM200® was  licensed  by  the  FDA  in  2007  as  a  replacement  for  

a  previous  orthopoxvirus  vaccine  (Dryvax®)  which  was  removed  

from  circulation.14  Usage  of  the  vaccines  is  dependent on  the  pa-

tient and  their  previous  health  profiles.  Importantly, vaccinia  im-

mune  globulin  (VIG)  can be  administered  to patients  suffering  

from  adverse  reactions  to orthopoxvirus  vaccinations.15   

Measures  taken  to  prevent  disease  can  be  categorized  into  either  

pre-exposure  prophylaxis or  post-exposure  prophylaxis.  In   

accordance  with  normal  protocol,  any  person  in  contact  with   

orthopoxviruses  such  as  laboratory  personnel  or  health  care  pro-

viders  should  be  vaccinated  as  per the  Advisory  Committee  and  

Immunization Practices  (ACIP).16  The  prevalence  and  contact  with  

orthopoxviruses  or orthopoxvirus-infected  patients  is variable;  

consequently, vaccination recommendation is on  a  case-to-case  

basis.  In contrast,  post-exposure  prophylaxis is  far  more  complex  

as  mpox transmission requires  sustained  exposure  with  an infect-

ed  patient.  The  CDC  has  published  a  detailed  guidance  protocol  to  

calculate  the  risk  of  exposure  and  to  organize  a  vaccination sched-

ule.  As  per  the  CDC,  the  first  vaccination  dose  should  be  given  

within  4  days of  first  exposure  to prevent infectivity.  Additionally, 

there  is a  window period  of  14  days in which  a  patient can  be  in-

oculated  to reduce  the  severity of  symptoms  of  mpox.17  

Not  only are  there  preventive  measures  taken  to reduce  the  

chances  of  mpox transmission,  but  there  are  also several  options  

relating to the  treatment of  infection  as  well.  Vaccinia  immune  

globulin  was  created  in  the  1960s  to  alleviate  side  effects  of  small-

pox vaccination such  as  eczema  vaccinatum  and  progressive  vac-

cinia.  Supportive  care  is most  effective  to treat  patients  with  mild  

to moderate  illness.15  Furthermore,  the  common  medical  treat-

ment these  patients  require  is  due  to associated  symptoms  relat-

ing to the  gastrointestinal  system  in  which  patients  are  given oral  

rehydration through  IV  to minimize  water loss.18  Antivirals  may  

be  indicated  for patients  with  severe  illness; more  specifically, 

Tecovirimat  is the  most  common  antiviral  prescribed  to  treat  

smallpox.  The  mechanism  of  action of  this antiviral  works  to stop  

the  spread  of  the  virus  inside  the  host.19,20  

The treatment and prevention of mpox is consistent in accordance 

with national health organizations such as the CDC and WHO. The 

University of Toledo Medical Center published an Infection Con-
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trol Precautions protocol on September 6, 2022, in which mpox 

was designated as both Class A (Airborne) and Class C (Contact) 

precaution for medical professionals in an inpatient setting. 

Class  A  precaution was  maintained  until  mpox diagnosis was  con-

firmed,  and  smallpox diagnosis  was  ruled  out.  Table  1  shows  an  

abbreviated  version  of  the  protocol  for Class  A.21  

Class  C  precaution was  maintained  until  lesions  were  crusted  

over.  Table  2  shows an abbreviated  version  of  protocol  for  Class  

C.21  

Disparities 

In the  recent  global  outbreak,  the  majority  of  cases  are  found  to  

affect  men who have  sex  with  men (MSM)  and  younger people  

under the  age  of  35  years.8,22  There  is much  hesitation  and  con-

cern about  the  increased  stigma  and  discrimination  that  may  arise  

by labeling this outbreak  as  primarily found  in  MSM.  However,  the  

concern of  misinformation  reaching those  that  are  at  higher risk  

may be  more  harmful  than withholding information concerning  

the  realities  of  whom  this 2022  outbreak  is  primarily  affecting.8  A 

recent modeling study  exhibits  the  possible impact  that  personal  

decisions  and  public health  interventions  related  to reducing one-

time  sexual  partnerships,  which  account for approximately 50%  of  

the  mpox virus  daily  transmissions,  have  in  the  potential  to delay  

the  spread  of  the  virus.  The  same  model  estimates  that  a  40%  

reduction in  one-time  partnerships  may  yield  a  31%  decrease  in  

the  number of  infected  patients.23  Therefore,  increasing aware-

ness  of  risks  and  symptoms  of  mpox among both  health  profes-

sionals  and  individuals  within  these  social  groups  through  meth-

ods  such  as  advocacy  and  education may alter contact  patterns.8  

Other possible factors contributing to high  infectivity  in  certain  

populations include  mutations which  could  lead  to higher trans-

mission rates,  coupled  with  the  declining  rate  of  individuals  who 

have  received  the  smallpox vaccine.3,8,24  Additionally, socioeco-

nomic factors such  as  the  wealth  of  a  nation influence  both  disease  

emergence  and  impact,  when comparing low-income  and  high-

income  countries.25  As  the  world  grapples  with  2  major  public  

health  issues  back  to back,  factors such  as  the  disease  testing ca-

pacity of  a  nation,  as  well  as  the  currently enforced  COVID-19  re-

lated  restrictions,  or  lack  of,  have  a  direct  impact  on  the  spread  of  

mpox.26   

The  topic of  racial  disparities  plays a  significant  role  in  the  study  

of  the  recent 2022  mpox outbreak  and  is of  importance  looking 

toward  the  future  of  the  mpox  virus  in  the  Western world. At  the  

time  of  writing  in  February  2023,  there  are  currently 30  123  cases  

of  mpox reported  in  the  US and  85  536  global  cases  reported  by  

the  CDC.27  A  major issue  in  targeting racial  disparities  is the  lack  of  

sufficient data  assessing the  demographics in  the  early stages  of  

the  US  mpox outbreak.22  In September 2022,  less  than 50%  of  the  

total  cases  provided  by the  CDC  had  information regarding race  or  

ethnicity.22,27  As  of  February  2023,  this number has  risen to  

93.3%,  exhibiting significant improvement and  providing  useful  

insight  on  potential  racial  disparities  within  the  US.27  Further-

Table  1. Class  A Protocol (abbreviated)  
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Room Use of a private airborne infection isolation room (AIIR) with usage of negative 
pressure ventilation. 
In case of lack of AIIR, contact Infection Prevention immediately 

Monitoring of AIIR If the room is not functioning properly in accordance with negative pressure, 
keep the door closed and contact the facilities management department 
immediately. 
Inspect the negative pressure room daily by using the airborne isolation room 
daily monitor checklist 

All personnel entering the room must wear either a controlled air purifying 
respirator (CAPR) or the National Institute for Occupational Safety and Health 
(NIOSH)-approved N-95 respirator 

Personal protective equipment (PPE) All personnel entering room must wear gown and gloves when required. 

Patients must remain in the AIIR unless they require essential diagnostic or 
therapeutic procedures which must be scheduled for the last shift of the day. 
When the patient is out of the room, they must wear a surgical mask. 

Patient equipment Use a disposable thermometer 

Routine cleaning must be completed by staff wearing the proper respiratory 
protection (as outlined above). 
If a patient is being discharged, the door must be closed for a minimum of 30 
minutes before personnel can enter without respiratory protection. 

Visitors Limit visitors and offer surgical masks to all visitors. Proper handwashing must 
be followed when entering and exiting the room. 
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Table  2. Class  C Protocol (abbreviated)  

Room Use a private room, the door does not need to be closed. 
If a private room is unavailable, the patient should be placed in a room with a 
patient with the same microorganism and resistance pattern, with no addition-
al microorganisms. 

Personal protective equipment (PPE) All personnel entering the room must wear a gown and gloves, the gown and 
gloves must be discarded after usage. 

Disposable thermometers, blood pressure cuffs, and stethoscopes must be 
used and kept in the room with the patient. 
No patient care equipment can be shared with another patient without proper 
disinfectant. 

Transport and procedures Patients must remain in the room unless they require essential diagnostic or 
therapeutic procedures which must be scheduled for the last shift of the day. 
When transport is needed, the infected or colonized areas of the 
patient’s body must be covered. 
Before transport, all personnel must engage in hand hygiene and dispose of all 
contaminated PPE; personnel should wear clean PPE to handle the patient 
during transport. 

Reusable instruments should be cleaned with appropriate, hospital-approved 
disinfectant wipes before being used on another patient or exiting the room. 
Cleaning must be completed with a gown and gloves. 

Visitors Visitors should wear a gown and gloves when they participate in patient care. 
Proper handwashing must be followed when entering and exiting the room. 

more,  the  states  that  were  initially reporting this demographic 

information,  such  as  New York,  California,  and  Georgia,  were  more  

likely to represent racially diverse  populations.22  As  we  learned  

from  the  early stages  of  the  COVID-19  pandemic,  a  lack  of  suffi-

cient comprehensive  data  on  race  and  ethnicity  early  on  may  lead  

to a  misunderstanding of  the  disease  disproportionately affecting  

certain  racial  groups  more  than others.  This could  have  a  direct  

impact  on  resource  allocation  and  lead  to  an  inequitable  distribu-

tion of  resources  such  as  vaccinations to  communities  and  people  

most  affected.  Looking at  the  cases  in  late  August  2022  in Georgia,  

79%  of  mpox  cases  were  reported  in Black  residents,  while  only 

45%  of  those  patients  received  the  JYNNEOSTM  vaccine.  Without  

data  considering how certain  racial  groups  may be  disproportion-

ately affected,  poor  vaccine  distribution may result  in  worse out-

comes  for  these  patients  most  impacted  by the  virus.22  Data  from  

the  CDC  show that  Black  and  Latinx  patients  comprise  the  majori-

ty of  cases  since  July 2022.  Additionally, the  rate  of  Black  patients  

affected  has  shown  an overall  decrease  over time,  while the  rates  

of  Latinx  patients  have  increased.27  An  emphasis on  educating  

physicians,  patients,  and  staff  on collecting data  with  standardized  

inclusive  race  and  ethnicity reporting over the  entire  US will  high-

light  communities  disproportionately affected.22  

In the context of disparities, it is also important to consider where 

this virus may be spreading with high transmission rates that also 

may be disproportionately affecting a specific racial group. One 

such place is prisons across the Western world, such as in Europe 

and  the  US,  with  the  highest  incarceration  rate  in  the  world.28,29  

Factors such  as  overcrowding,  exchange  of  clothing and  personal  

items,  and  poor health  care  awareness  result  in  prison  systems  at  

large  contributing to the  spread  of  mpox.  In European  prisons,  

there  is a  significant presence  of  individuals  from  mpox endemic 

countries.28  Furthermore,  compared  to  the  general  population,  

incarceration  is higher  among  sexual  and  gender  minority  (SGM)  

persons.29 This includes  transgender  individuals  who  are  at  high  

risk  for  both  incarceration  and  victimization.28,29  In the  US,  Black  

individuals  make  up  37.7%  of  the  incarcerated  population.  Within  

the  population of  incarcerated  sexual  minority men,  27%  are  

Black  gay or bisexual,  and  34%  are  MSM.29  Black  MSM are  at  much  

greater  risk  than  White MSM  for HIV/AIDS infection,  yet  they  are  

less  likely to  identify  as  gay  or  disclose  their  sexual  identity  com-

pared  to  White MSM.29  Phenomenons such  as  race-conscious  med-

ical  distrust  may  also  negatively  impact  Black  SGM  individuals,  

which  could  lead  to hesitance  to seek  timely  treatment.29,30  Placing  

more  attention  on  institutions such  as  prisons where  mpox may 

spread  at  high  rates  can aid  in  lowering transmission rates  of  the  

disease  while targeting  medical  disparities.   

In the state of Ohio, where the University of Toledo College of 

Medicine and Life Sciences is located, the first case of mpox was 

reported in June 2022. According to the Ohio Department of 

Health, the process of reporting an mpox diagnosis involves 2 

steps. First. all health care providers or any individuals with 

knowledge of a person diagnosed with mpox must report to the 
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health  district  in  the  area  in which  the  patient  resides  by  the  end  

of  the  next  business  day.  From  there,  the  health  district  must  re-

port confirmed  or suspected  infections to the  Ohio  Department  of  

Health.  Since  the  first  diagnosis of  mpox  in  Ohio,  there  have  been  

393  total  cases  reported  as  of  February 28,  2023.  Of  these  cases,  

the  percentage  of  Black  patients  accounts  for 43.8%,  which  is the  

most  predominant  race  afflicted  with  the  mpox virus  in  Ohio.  Lu-

cas  County accounts  for 15  cases  which  is far fewer  than reported  

in  the  county of  Cuyahoga  in  which  156  patients  have  been  rec-

orded.31 The  Toledo-Lucas  County Health  Department  published  

an mpox information  pamphlet  on  July  26,  2022,  which  included  

transmission,  symptoms,  and  a  concrete  description  of  what  mpox  

is to ease  the  fears  of  the  public.  Importantly, the  health  depart-

ment provided  additional  information such  as  a  recovery  timeline  

which  states  that  illness  resolves  within  2  to  4  weeks  without  spe-

cific treatment for mild to  moderate  cases.32   

Within  the  state  of  Ohio,  racial  and  socioeconomic disparities  con-

tribute  to the  phenomenon  of  Cuyahoga  County’s  large  number of  

cases.  This is illustrated  as  approximately 61%  of  the  cases  within  

Cuyahoga  County are  found  within  the  city  of  Cleveland,  a  city  

which  has  a  population of  60%  African  American  residents.  In  fact,  

many  of  those  being  diagnosed  with  mpox in  this county are  Black  

and  from  underrepresented  backgrounds.  Many  of  these  cases  

consist  of  people  coinfected  with  HIV.  To address  this,  public 

health  officials  in  Cuyahoga  County are  prioritizing  equity in  their 

vaccine  distribution by focusing their attention  on  reaching under-

served  and  less  affluent community members.33  

It  has  been  evident that  a  limited  vaccine  and  resource  supply  has  

hindered  Cuyahoga  County citizens from  being vaccinated  in  com-

parison  to other  parts  of  Ohio,  such  as  Columbus,  where  mpox  

rates  are  lower.33,34  For  example,  nearly 2000  more  vaccinations  

have  occurred  in  Franklin  County,  which  includes  the  city of   

Columbus,  than in  Cuyahoga  County, despite  Cuyahoga  County 

having the  overwhelming majority of  the  mpox  cases  in  Ohio.  In  

Columbus,  the  demographics within  the  gay community show a  

larger White  and  affluent population,  where  responses  to  vaccine  

rollout  programs  may be  completely different than  in  a  city  like  

Cleveland,  where  more  vaccine  education  and  outreach  must  be  

done  to  reach  gay Black  men who are  primarily affected.34  In an  

analysis performed  by  Kaiser  Family  Foundation,  it was  found  

that,  nationwide,  mpox case  rates  are  over 5  times  greater among  

Black  individuals  than White individuals.  Other populations par-

ticularly vulnerable  also include  Latinx  people  and  Native  Hawai-

ian and  Other Pacific Islanders  (NHOPI).35  In addition,  medically 

uninsured  people  should  be  of  particular focus  as  vaccine  out-

reach  initiatives  ensue.  In the  state  of  Ohio,  15%  of  the  African  

American population and  30%  of  the  Hispanic  population are  un-

insured.36  These  minority  populations already  face  barriers  to  

health  care  education,  but  the  inability for  access  to health  will  

lead  to negative  lifestyle  choices  and  health  care  through  genera-

tions.   

Such  disparities  found  within  the  state  of  Ohio  illustrate  the  com-

plexities  involved  in vaccine  distribution and  addressing stigma  

within  the  LGBTQIA+  population embedded  within  certain  racial  

groups.  Currently, plans to  distribute  vaccines  in Cuyahoga  County 

aim  to  target  health  care  settings,  and  community-based   

entertainment venues  such  as  gay bars.33  To further improve   

accessibility,  the  Cleveland  Department of  Public Health  has  

scheduled  several  vaccine  clinics that  do not  require  appoint-

ments  or preregistration.33  

Numerous  actions and  methods  exist  to help  target  disparities  in  

the  identification  and  treatment  of  mpox.  First,  similar strategies  

utilized  during the  COVID-19  pandemic should  be  leveraged  such  

as  isolation procedures  when  sick,  contact  tracing,  and  the  use  of  

personal  protective  equipment  (PPE) such  as  face  masks.28  Since  

the  COVID-19  pandemic,  many countries  have  increased  their  

breadth  of  molecular testing,  trained  health  care  personnel,  ge-

nomic surveillance,  quality of  health  care  interventions,  and  have  

enhanced  both  sanitary  infrastructure  and  evidence-based  guide-

lines.25  All  of  this has  aided  in the  prevention  of  the  spread  of  the  

mpox virus.  Prioritizing  data  integration  and  collaboration   

between fields  including public health,  medicine,  and  scientific  

research  will  continue  to aid  in tackling misinformation and  pro-

moting efficient  risk  communication.25  In  addition,  boosting the  

number of  immunization campaigns  may  help  lower  spread  of  the  

virus  in  at-risk  populations.8  Increasing funding in  public health  

and  epidemiology  sectors,  as  well  as  improving  electronic report-

ing technologies,  will  aid  in  data  transparency  and  collaboration.22  

With  the  tools  and  data  readily  available,  our  collective  responsi-

bility is to protect  the  most  vulnerable  populations,  who have  his-

torically suffered  from  structural  inequities,  from  these  

reemergent  outbreaks.  We  have  seen the  damaging effects  of  ra-

cial  and  socioeconomic disparities  in  the  contexts  of  the  HIV/AIDS 

epidemic and  the  COVID-19  pandemic.  Furthermore,  to prevent  

future  outbreaks  from  spreading globally, greater attention  must  

be  placed  on  epidemiology  and  health  care  in  the  non-Western  

world  where  diseases  may first  develop.  The  initial  neglect  that  

the  Western world  exhibited  toward  mpox as  it increasingly de-

veloped  in  Africa  was  eerily similar to the  neglect  exhibited  when  

outbreaks  such  as  Ebola  and  COVID-19  were  developing in  the  

non-Western world.24  Increasing advocacy,  resources,  public 

health  planning,  research  funding,  attention,  and  support  for  the  

scientific community will  help  countries  have  a  response  system  

readily  available  when  future  outbreaks  arise.  It  is of  utmost  im-

portance  that  we  employ  the  lessons  learned  from  past  public  

health  emergencies  to  continuously inform  decisions  regarding  

both  mpox and  future  outbreaks  to come.   

It  remains  as  crucial  as  ever for health  care  professionals,  public  

health  officials,  and  Ohioans  to remain  informed  on  disparities  

affecting our  state  and  nation.  The  mpox virus  has  been signifi-

cantly unexplored  in  terms  of  long-term  health  consequences  that  

may negatively and  disproportionately affect  certain  racial  
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groups.37  Increasing advocacy  and  education across  vulnerable  

communities  through  public health  initiatives  will  help  avoid  mis-

information or confusion in the  long  term.  As  citizens  and  public  

health  officials  continue  to collaborate  to lessen  medical  dispari-

ties,  Ohio  will  remain  a  strong example  to states  across  the  nation 

to limit the  spread  of  mpox and  future  infectious  diseases.  

PUBLIC HEALTH IMPLICATIONS 

The  rise  of  mpox infections in  2022  was  unexpected  for public  

health  officials  and  health  care  personnel  who were  still  recover-

ing from  the  COVID-19  pandemic.  Mpox  is an  orthopoxvirus  that  is  

less  clinically severe  than  smallpox and  was  first  discovered  in  the  

1950s.  Originating  first  in  Western and  Central  Africa,  mpox  has  

recently spread  to non-endemic countries  including the  US in  

2022,  although  this is not  the  first  instance  of  mpox spread  into  

the  Western  world.2  Mpox is  spread  from  either animal  to  humans  

or humans to humans.  Human-to-human transmission occurs  

when an  individual  has  direct  contact  with  an  infected  individual  

via  bodily or respiratory  fluids,  rash,  or fomites.  Unfortunately, 

there  is no approved  treatment  specified  for  mpox virus,  but  or-

ganizations such  as  the  CDC  quickly deployed  public health  guide-

lines  to demonstrate  preventive  methods  and  treatments  based  

upon  smallpox.7  Prevention  guidelines  for  healthy adults,  immun-

ocompromised,  and  adolescents  were  established  to  reduce  the  

risk  of  disease  or complications  because  of  the  unique  characteris-

tics of  the  2022  outbreak.5,38  Most  importantly, people  with  a  high  

risk  of  illness  were  given smallpox vaccines  which  included:  

JYNNEOSTM  and  ACAM200®.8  In the  2022  outbreak,  the  majority of  

cases  affected  MSM and  adults  under the  age  of  35years.  Although  

there  is no  one  definitive  reason why, possible explanations  lie  in  

the  complex  sexual  network  and  patterns within  this population  

that  make  it easier for the  virus  to spread  quickly. Employing  all  

resources  available  to eliminate  stigma  and  discrimination toward  

the  MSM community is an absolutely necessary action to limit the  

spread  of  the  virus.  Transmission  is likely to increase  if  individuals  

within  the  MSM community feel  alienated  or ashamed  to discuss  

this disease  with  their health  care  providers.  There  remains  a  dire  

need  for  comprehensive  demographic mpox  disease  data  as  there  

are  numerous  racial  and  socioeconomic factors at  play.The  lack  of  

sufficient data  to  characterize  the  disease's  impact  has  allowed  for  

gaps  in  public health  efforts  causing insufficient prevention,  edu-

cation,  and  lack  of  vaccination  in  Latinx  and  Black  communities.  

The  damaging effect  of  racial  and  socioeconomic health  care  dis-

parities  is clear in  the  transmission of  mpox in prisons,  institu-

tions that  contain  a  strikingly higher number of  sexual  and  gender  

minority persons.  Poor  health  care  awareness  has  been  a  key  fac-

tor in  the  spread  of  mpox.  To create  long-term  change  and  build  a  

proper  system  to manage  mpox  outbreaks,  it is necessary for  pub-

lic health  initiatives  to focus  on  providing  strict  guidelines  that  

encompass  practices  common  to the  COVID-19  pandemic such  as  

isolation,  contact  tracing,  and  the  use  of  PPE.  In the  current digital  

age,  the  process  of  data  integration and  validation between  health  

care  workers  such  as  family medicine  practitioners,  public health  

experts,  and  research  scientists  needs  to be  established  to pro-

mote  efficient communication regarding misinformation,  public 

health  initiatives,  and  preventive  methodology.  
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INTRODUCTION  

The opiate epidemic continues to cause hardship to American 

communities and, too often, takes the lives of family members, 

friends, and neighbors. Due to this rising trend coupled with the 

COVID-19 pandemic, more than 100 000 Americans died from 

drug overdoses in 2021, which was  the highest rate of overdose 

deaths on record.1 Individuals with opiate use disorder (OUD) 

have difficulty being able to complete everyday tasks, struggle 

with malnutrition, and often battle with other physical and mental 

illnesses.  

Ohio is considered by some as an epicenter of the opiate epidemic. 

In 2020, Ohio had more than 500 deaths, which translates into 

45.6 deaths per 100 000 people. At the county level, Cuyahoga 

County, one of the largest Ohio counties, had more than 489 

deaths in 2020, equating to 37.8 deaths per 100 000 people. In 

contrast, Vinton County, the smallest county in Ohio, recorded 12 

overdose deaths in 2020, which equates to the highest per capita 

death rate in Ohio of 80 deaths per 100 000 people.2 

To combat the opioid epidemic at the national, state, and local 

level, OUD rehabilitation is warranted. Opioid use disorder reha-

bilitation can be viewed as a multifactorial long-term process that 
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involves numerous modalities to reduce the likelihood of relapse. 

Of these modalities, medication assisted treatment (MAT) is  

among the most studied interventions for treatment of OUD. Clini-

cal trials have demonstrated that long-term opioid agonist therapy 

with methadone or buprenorphine has great efficacy for OUD 

treatment.3 Although MAT is commonly used to reduce relapse, 

studies have shown that the retention rate is 50% or less at 6 

months after initiating treatment.4 This suggests the need for com-

plementary or adjunctive interventions.  

Research has suggested that drug-dependent patients commonly 

show deterioration in their physical health, either due to direct 

drug consumption, loss of healthy habits, or these things in combi-

nation.5 Of particular concern are negative effects on the cardio-

vascular system in individuals who have achieved recovery, as 

studies have shown participants in recovery have higher rates of 

overweight and obesity.6 It has also been observed that partici-

pants with substance use disorders (SUD) develop dysfunctional 

eating patterns, also contributing to excessive weight gain and 

increasing risk for cardiovascular disease.7 

Between 2008 and 2018, a total of 67 137 individuals with OUD 

were diagnosed with heart failure out of the 11 692 995 heart 

failure admissions identified in the general population.8 A study 

on OUD and myocardial infarction (MI) showed that the preva-

lence of individuals with OUD experiencing MI doubled from 2006 

to 2015, increasing from 163 to 326 cases per 100 000.9 In terms 

of general cardiovascular mortality, research with participants 

aged 40 to 75 years found long-term opiate use was associated 

with increased cardiovascular mortality, independent of the tradi-

tional risk factors.10 The American Heart Association (AHA) presi-

dential advisory has concluded that there is a lack of knowledge 

provided in the existing research with respect to opiates and car-

diovascular disease and has called for nonopioid therapies, includ-

ing multifaceted and community-based interventions to treat 

OUD, further emphasizing the need for research on other modali-

ties outside of MAT.11  

Prior researchers have found brief bouts of exercise to be effective 

for short term relief from alcohol cravings.12 Additionally, litera-

ture on participants in methamphetamine recovery concluded 

aerobic exercise in combination with a strength training program 

increased dopamine levels in the subjects, which potentially im-

proves the mental health of participants and reduces their drug 

cravings.13 Although these research results suggest exercise has 

potential to be effective as an adjunct treatment for SUDs, there is 

insufficient evidence to suggest that exercise is a benefit for peo-

ple with OUD specifically.  

Our interest is specific to the role of exercise as adjunctive treat-

ment for OUD. Opioid use disorder differs from other SUDs in 

terms of its heightened morbidity and mortality. Although there is 

abundant evidence that current pharmacological interventions are 

safe and effective, rates of opiate overdose have continued to in-

crease, stressing the need for additional evidence-based research 

to augment current OUD therapy. Hence, nonpharmacological 

modalities warrant further investigation. To this end, it is of the 

utmost importance to systematically analyze the current literature 

on the topic of exercise in the context of OUD.  

METHODS  

A literature search was conducted with the assistance of a re-

search librarian on exercise in the context of SUD. Databases 

searched included PubMed, CINHAL, and PsychInfo which re-

turned a total of 458 abstracts. The first set of exclusion criteria 

removed articles unrelated to exercise and SUD. The second set of 

exclusion criteria removed systematic reviews and meta-analysis, 

animal studies, studies not in English, studies with the protocol 

only, duplicate studies from the 3 databases, professional train-

ings articles, outdated studies (1995 or earlier), studies involving 

adolescents, and studies that were inaccessible either by the li-

brarian or the study team. The third set of exclusion criteria fo-

cused on yoga being the sole exercise, as mind body exercise is a 

separate topic for investigation. A subtotal of 163 articles  

remained. The last exclusion set criteria focused on the types of 

substances being used by participants. The studies had a mix of 

various substances being used by their participants: alcohol, 

methamphetamine, cannabis, and tobacco. With all the exclusion 

criteria, 26 articles remained to systematically review. 

These 26 articles were sorted by either “mixed substances with 

opiates'' or “opiate only.” The authors reviewed the papers. Au-

thor 1 was the primary reviewer and reviewed all 26 articles. Af-

ter review by author 1, authors 2 and 3 split the articles for  

second review. Author 2 reviewed 14 articles while author 3  

reviewed 12 articles. The following criteria were used to system-

atically review all 26 articles: (1) author, journal, title, (2) alcohol, 

tobacco, cocaine, amphetamine, cannabis, opiates, other sub-

stance, (3) review paper (yes/no), retrospective (yes/no),  

(4) (cardio, strength, both) exercise type, exercise duration  

(5) control type, number of control, number of subjects, number of 

men, number of women, (6) recovery outcomes, included recovery 

endpoints (yes/no), (7) study limitations, (8) comments. The  

results were then compared to reviewer 1 comments. Discrepan-

cies were resolved by consensus of the 3 authors. After review,  

6 papers were excluded due to systematic reviews and/or meta-

analysis in the study design. Two other additional articles were 

excluded due to discrepancies within the study designs, leaving 18 

articles (Figure 1)  for full review.14-31 

RESULTS  

Results of the exclusion criteria are as follows: 125 unrelated to 

SUD in clinical practice, 54 nonrelated exercise/sport modality, 6 

duplicates, 26 outdated (earlier than 1995),  10 adolescents, 15 

unrelated nonhuman trials, 6 professional trainings/review, 7 

inaccessible, 6 non-English, 3 study protocol only, 38 yoga exclu-

sion, 47 methamphetamine only, 63 alcohol only, 22 tobacco only, 

4 other substances,  and  6 systematic reviews/meta-analysis. Two 

additional articles were removed after author review (Figure 1). 
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Those 18 articles were systematically reviewed (Appendix) and all  

included individuals with OUD. Nine articles were published in the 

United States, 3 published in China, and 1 published each in Tai-

wan, Australia, India, Spain, Norway, and Ireland. Of the 18 arti-

cles, 17 of the studies focused on participants with various SUDs, 9 

included alcohol use disorder, 2 included tobacco use disorder, 13 

included cocaine use disorder, 7 included amphetamines, and 9 

included cannabis. Other substances were also included in these 

research designs, including ecstasy, sedatives, inhalants, tranquil-

izers, and benzodiazepines. Only 2 articles exclusively focused on 

participants with OUD. 

Of the 18 articles, 6 included cardiovascular exercise only, 1 in-

cluded strength exercise, and 10 included both cardiovascular 

Figure 1. Preferred Reporting Items for Systematic Reviews and Meta-analyses (PRISMA) Methodology 

458 abstracts received 

 Unrelated to substance use disorder in clinical
practice

 Unrelated to exercise

 Systematic reviews/Meta-analysis
 Animal studies
 Not in English
 Study protocol only
 Duplicate studies
 Professional trainings articles
 Outdated studies (before 1995)
 Adolescent studies
 Inaccessible

179 articles excluded 

79 articles excluded 

 Yoga only studies 38 articles excluded 

 Substance use disorder only focusing on:
 methamphetamines
 alcohol
 smoking
 other (tranquilizers, inhalants, cocaine)

136 articles excluded 

18 opiate use disorder and exercise articles 

 Excluded by consensus 2 articles excluded 

 Systematic review/ Meta-analysis 6 articles excluded 
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exercise and strength exercise. Nine of the studies were retrospec-

tive in nature. Of the studies that were prospective, exercise dura-

tion ranged from 5 days to 14 weeks, with 12 weeks being the 

mean duration for protocol design. The studies that included con-

trol groups varied and included OUD versus no OUD, exercise ver-

sus no exercise, and stimulants versus depressants. Eleven articles 

did not include either a control group for an intervention or a 

comparison group for a retrospective or recall study. In all, there 

were 2326 participants; 1154 male and 1172 female. Fourteen of 

the studies included recovery endpoints.  The full table is shown 

in the Appendix. 

DISCUSSION  

Regular physical activity is beneficial for many physical and men-

tal health conditions. The reviewed articles illustrate continuing 

interest in the role exercise plays in recovery from addiction in 

general. Our specific interest is in the specific effect exercise has in 

the recovery for OUD. While studies have been conducted that 

include OUD patients, most studies in our review were conducted 

with subjects recovering from various SUDs. Only 2 studies18,24 

solely examined the role of exercise in an OUD recovery group. 

Cocaine was the most common substance included in the studies, 

identified in 13 of 18 articles, with alcohol use next most common, 

identified in 9 of 18 articles. This suggests a lack of research with 

OUD participants at the focus of the study.  

Among reviewed studies there was great variation in the type of 

exercise, intensity, and duration. Studies ranged in duration from 

days to months. The lack of consistent exercise durations used by 

different researchers demonstrates a lack of protocol standardiza-

tion oriented with respect to exercise and SUD. There was also no 

standard type of exercise used across these studies. The exercise 

heterogeneity among the studies regarding type and duration 

makes it difficult to conclude what mode or modes of physical 

activity is most beneficial for OUD participants.  

The lack of control groups is important to note. Only 7 articles 

were of an experimental design that had control groups. Without a 

control or comparison group, it is difficult to know to what extent 

results are similar to or different from non-substance users, and 

this weakens credibility of results. Of the studies that had a con-

trol group, exercise versus no exercise was the most common, 

with other types of controls also being utilized. The studies with 

the controls generally generated more concrete results. As an ex-

ample, a study with 142 control subjects showed that those who 

completed an exercise-related activity had significantly longer 

durations of abstinence compared to participants who did not 

complete an exercise.14 Another study with a control population of 

42 participants showed that a 12-week yoga intervention did not 

appear to be significantly more effective than the 12-week physi-

cal exercise program.15 The most supporting study with a control 

group for OUD and exercise came from Gimenez-Meseguer et al, 

which demonstrated improved fitness, reduced injuries, increased 

vitality, improved mood, increased self-esteem, and reduced crav-

 

ings.16 The variety of findings with the small population of control 

groups supports the need for experimental studies when re-

searching exercise and OUD. 

To evaluate the effectiveness of exercise as an adjunct to treat-

ment for OUD, randomized control trials are needed to accurately 

assess this potential treatment. The review papers mostly consist-

ed of meta-analysis, focusing on numerous papers. It is important 

to note that these reviews did not solely focus on opiates, and opi-

ates were only a small subsection of the included studies. It seems 

that there is a greater focus on studying exercise as an adjunct to 

treatment for alcohol and methamphetamine use disorders. For 

example, according to the authors of 1 study, their results were 

encouraging with respect to exercise as an adjunct for individuals 

diagnosed with various drug and alcohol dependencies,23 but this 

study did not provide explicit evidence to support exercise among 

opiate dependent individuals specifically. 

Of the 18 articles, only 2 studies included participants solely with 

OUD. Opiate use disorder should be studied independently to en-

sure that the benefits of exercises are applicable to this specific 

patient population undergoing MAT. Furthermore, within the 

mixed substance use studies, participants with OUD made up a 

small fraction of the total study population. Generally speaking, 

there is a greater proportion of literature to support exercise for 

other SUDs such as alcohol, tobacco, and methamphetamine, but 

little to no evidence to support using exercise as an adjunctive 

treatment specifically for OUD. 

Limitations to this research associated with the reviewed sources 

include limited ability to draw conclusions due to lack of standard-

ization of design and lack of consistency in participants. Variations 

in interventions and design were described previously. Addition-

ally, 3 studies only involved men while 1 study included only 

women participants. Participant eligibility with respect to  

substances varied with alcohol, tobacco, cocaine, amphetamines, 

cannabis, and others being included as well as opioids. These vari-

abilities limit our ability to draw conclusions regarding the nature 

of exercise specifically to OUD treatment. 

Other potential limitations include that, despite a persistent 

search, the authors might have overlooked 1 or more eligible arti-

cles. Additionally, our sources only included published articles 

available in English. Other studies may exist which would 

strengthen this evidence or offer contradictory findings. 

Incorporating exercise into a recovery program for people with 

addiction in general and opiate addiction specifically has been 

promoted as a promising modality.  Based on the findings from 

this review, participants in the studies generally derived benefit 

from physical activity participation with respect to physical and 

mental health. However, because of the limitations of the  

literature, including the fact that two-thirds of the studies lacked a 

control group, it is difficult to draw any conclusions regarding 

benefits to individuals with OUD. Aside from the benefits that ex-
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ercise has for general cardiovascular health, it is unclear from the 

literature if physical activity improves OUD recovery outcomes.   

PUBLIC HEALTH IMPLICATIONS  

Exercise as an adjunct to treatment for OUD is an area of addiction 

treatment that warrants further investigation. Specific future are-

as of focus include use of standardized exercise protocols of long 

enough duration to demonstrate benefit. Preferably, studies 

should be designed to compare different modalities of physical 

activity. Excess cardiovascular morbidity and mortality in this 

population should also be a research priority. Furthermore, future 

studies should focus on exercise in respect to recovery outcomes 

and endpoints. Finally, there needs to be more investigation in a 

prospective manner to fill the voids that exist in the current litera-

ture on exercise as an adjunct to treatment for OUD. 
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APPENDIX  Articles Fully Reviewed 

First author Publish 
date 

Country Substance* Exercise 
category 

Activity 
type 

Duration of 
intervention 

# men/ 
women 
participants 
  

# in control/ 
comparison 
  

Reported outcomes Recovery 
endpoints 
included 

Lee 2004 Taiwan C,AM,O Cardio Hiking 25 days 26/0 17 Decreased BMI, decreased hyperinsulemia N 

Zhu 2020 China C, AM, O, 
OT 

Strength Mind-body 
exercise 

12 weeks 100/0 50 Showed better effects on BMI, SBP, pulse, and 
PACER test 

N 

Wang 2019 China C,AM,O,OT Cardio, 
strength 

General 
physical 
activity 

N/A (single 
measure of 
VO 2 max) 

0/465 0 Physical activity negatively correlated with drug 
craving, positive for internal inhibition 

Y 

Dai 2020 US A,C,O,OT Cardio Walking/
running 

14 weeks 50/59 0 Study evidenced the influence of utilizing exercise 
as an adjunct treatment on SUD recovery via 
participants’ perceptions and provided implica-
tions for SUD treatment services 

Y 

Alessi 2020 US C, M,O Cardio, 
strength 

Aerobic, 
strength 

Varied 91/29 58 Study did not find benefits of exercise on sub-
stance use outcomes 

Y 

Tremain 2017 Australia A,C,O Cardio Moderate 
intensity 
physical 
activity 

N/A (30 day 
recall) 

253/133 0 More than 50% of substance use clients reported 
that they were seriously considering quitting 
smoking, increasing physical activity levels and 
consuming more fruit and vegetables, higher 
levels of exercise reported than general popula-
tion 

Y 

Brown 2010 US A,C,M,O,OT Cardio Walking/
running 

12 weeks 11/5 0 Significant increases in percent days abstinence of  
alcohol and drug use at follow-up timepoints and 
participants who attended at least 75% of the 
exercise sessions had significantly better sub-
stance use outcomes than those who did not 

Y 

Rutherford 2021 Ireland A,C,AM,M, 
O,OT 
  

Cardio, 
strength 

Aerobic, 
resistance 

6 weeks 5/1 0 Clinically important reductions in depression and 
anxiety symptoms after the intervention; 
positive qualitative feedback was provided by 
participants 

Y 

Cutter 2014 China C,O Cardio, 
strength 

Wii Fit 
videogame 

8 weeks 12/17 14 Results showed a significant reduction in self-
reported levels of illicit opioid or cocaine use over 
time 

Y 

Wang 2021 US AM,M,O,OT Cardio, 
strength 

Power bike, 
walking, 
strength 
assessment 

5 days 30/0 15 VO2 max of chemically synthesized drug addicts 
was significantly higher than that of natural plant-
derived drug addicts (heroin), heroin was more 
damaging than other types of drugs to immune/
organ systems 

N 

Abrantes 2019 US O Cardio General 
physical 
activity 

12 weeks 26/7 0 Participants reported high levels of satisfaction; 
tracking showed low adherence and low compli-
ance with fitbit use 

Y 

Powers 1999 US A,C,M,O Cardio, 
strength 

Sports N/A (non-
specific 
recall) 

32/13 0 Sports provides an escape for people using intra-
venous drugs, reduce stress 
Participants observed that sports participation and 
substance use are incompatible behaviors  

Y 

Caviness 2013 US T,O Cardio, 
strength 

General 
physical 
activity 

7 days 79/108 0 Findings highlight that methadone programs are 
treating persons who are at very high risk for 
cardiovascular disease and other chronic health 
concerns and may benefit from increased physical 
activity, participants expressed desire for benefits 
of exercise   

Y 

Weinstock 2008 US A,C,O Cardio, 
strength 

Sports, 
aerobic 
exercises 

12 weeks 265/304 0 Those who completed an exercise-related activity 
had significantly longer durations of abstinence 
compared to participants who did not complete 
an exercise-related activity  

Y 

Pieper 2010 US O Cardio Occupa-
tional, 
sports, 
walking 

N/A (5 year 
recall) 

96/0 0 Chronic venous disease was identified in 92.4% of 
participants and PAD in 18.5%. Advanced chronic 
venous disease was highly correlated with inject-
ing in the legs. The high occurrences of chronic 
venous disease and PAD observed in this study 
were associated with low level of physical activity  

Y 

Gaihre 2021 India A,C,AM,M, 
O,OT 

Cardio, 
strength 

Yoga, 
aerobic, 
body-
weight 

12 weeks 26/11 48 The 12-week yoga intervention did not appear to 
be  significantly more effective than the 12-week 
physical exercise program on psychological well-
being in male participants with substance use 
disorder, although the  12-week physical exercise 
program had a positive impact on anxiety, depres-
sion, and sleep  

Y 

Gimenez-
Meseguer 

2015 Spain A,C,M,O Cardio, 
strength 

Aerobic, 
muscular 
endurance 

12 weeks 26/11 22 Improved fitness, reduced injuries and muscle 
pain,  increased vitality, improved mood, increased 
self esteem, reduced cravings 

Y 

Muller 2015 Norway A,C,AM,M, 
O, OT 

Cardio, 
strength 

Group 
exercise 

10 weeks 26/9 0 Increased peer support for fitness, decrease in 
anxiety, decrease in use (from 63% to 26%) 

N 

TOTAL:             1154/1172 224     

*A = alcohol, T = tobacco, C = cocaine, AM = amphetamine, M = cannabis, O = opioids, OT = others (MDMA; inhalants, etc.) 
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ABSTRACT  

Introduction: An estimated 20% to 30% of people living with HIV (PLHIV) suffer from depression. While the 
collaborative care model (CCM) is an evidence-based intervention designed to reduce depression, little is known of 
the impact of additional chronic conditions (ACC) on depression management and CCM response among PLHIV. 

Methods: A retrospective cohort study was conducted among 412 PLHIV enrolled in CCM at a large urban 
community hospital in Cuyahoga County, Ohio, between July 1, 2015, and June 30, 3017. Study participants were 
identified as clinically depressed at enrollment with at least two PHQ-9 measurements within a year of enrollment. 
Additional chronic conditions were studied to assess their association with depression treatment response or remission 
during the study period. Multivariable logistic regression was used to model response and remission considering ACC 
while adjusting for demographic, program-related, and clinical measures. 

Results: Depression outcomes were no different based on the presence or number of ACC. Study participants 
age 50 years or over with obesity (aOR: 0.15; 95% CI: 0.04-0.64) or heart disease (aOR: 0.15; 95% CI: 0.03-0.84) were less 
likely to achieve remission. Participants irrespective of age with musculoskeletal disease (MSD) were less likely to achieve 

remission compared to others without MSD (aOR: 0.48; 95% CI: 0.25-0.93). 

Conclusion: Strategies that address obesity may be necessary adjuncts to successfully treating depression among 
older adults with HIV, while barriers posed by heart disease or MSD should be further investigated. 

Keywords: HIV; Depression; Chronic conditions; Obesity; Retrospective cohort study 

INTRODUCTION  

In 2020, there were over 25 000 persons currently living with 

diagnosed HIV (PLHIV) in the state of Ohio. Among Ohio counties, 

Cuyahoga—deemed a priority county for HIV intervention by the 

Ending the HIV Epidemic: A Plan for America (EHE) initiative— 

has the highest rate of PLHIV at 421.9 per 100 000 persons.1 Alt-

hough HIV infection was largely considered a death sentence in 

the early days of the epidemic (circa 1980s), today PLHIV who are 

adherent to HIV antiretroviral therapy (ART) can significantly 

improve their life expectancy and quality of life.2–6 However, an 

estimated 20% to 30% of PLHIV suffer from depression, a condi-

tion which is largely undertreated and known to complicate the 

management of HIV.7–10 Several studies have linked depression in 

PLHIV to low adherence to ART and missed medical appointments 

as well as to lower rates of viral suppression and higher rates of 

HIV-specific mortality.11–14 Moreover, a cohort study of US veter-

ans showed that the relationship between depressive symptoms 

and mortality was modified by HIV status where, in stratified anal-

yses, depression was associated with significantly higher rates of 
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mortality among the HIV-infected but not among the HIV-

uninfected.15 

Collaborative care models (CCM) for depression have been initiat-

ed to address depression and mental health issues in HIV clinics.16 

Key components of CCM include routine screening for depression, 

measurement based care, care coordination, and case consultation 

of the care coordinator with psychiatry. The aim of these efforts is 

to improve HIV treatment adherence and HIV-related outcomes. 

Unfortunately, depression often is not the only health condition 

faced by PLHIV, as they are at an increased risk of developing oth-

er noninfectious chronic conditions such as dyslipidemia, hyper-

tension, obesity, diabetes, and cardiovascular disease.17,18 Addi-

tionally, depression among PLHIV is often linked with substance 

abuse.19,20 Therefore, achieving the desired effect via treatment for 

depression may be hampered when individuals are comanaging 

HIV and depression while dealing with other health challenges. A 

cross-sectional study showed that an increased number of chronic 

conditions among older adults living with HIV was correlated with 

higher rates of depression. However, the authors were unable to 

show how rates of depressive symptoms were impacted by the 

number or presence of specific chronic conditions over time.21 A 

similar study examined chronic conditions among PLHIV focusing 

exclusively on prevalence among those who are at least 50 years 

of age.22 To date, no other study has examined the impact of addi-

tional chronic conditions (ACC) on depressive symptoms over 

time for PLHIV across the adult age spectrum. This study attempts 

to investigate the impact of the presence, number, and/or type of 

ACC on depression treatment outcomes over time among adult 

PLHIV diagnosed with depression. 

METHODS  

In July of 2015, a large urban community hospital in Cuyahoga 

County, Ohio, implemented CCM to improve the identification and 

treatment of depression within its HIV clinic. The current study 

was developed to retrospectively examine changes in depression 

among patients enrolled in the first year of the intervention who 

had at least 12 months of follow-up and at least 2 clinic visits doc-

umented within the electronic health record (EHR) where depres-

sion was assessed. During the 2-year observation period of July 1, 

2015, to June 30, 2017, a total of 594 HIV patients screened posi-

tive for depression. Of these patients, 416 met criteria for partici-

pation with 4 missing either chart review data or program data. 

For the remaining 412 patients, we evaluated depression out-

comes for their first year of enrollment. 

The Patient Health Questionnaire (PHQ-9), a 9-item scale (range 

0-27), was used to screen for the presence and severity of depres-

sion. Individuals who score below 10 on the PHQ-9 are identified 

as having either minimum/normal (0-4) or mild (5-9) depression; 

while individuals who score 10 or above are identified as screen-

ing positive for either moderate (10-14), moderately severe 

(15-19), or severe (20-27) depression. Study inclusion requires a 

positive screen for depression at baseline (ie, a PHQ-9 score ≥ 10 

indicative of either moderate, moderately severe, or severe de-

pression). Suggested treatment for study participants, who 

screened positive for depression, include counseling and/or anti-

depressant medication to address depressive symptoms. At 1-year 

follow-up, study participants were identified as achieving a treat-

ment response (50% reduction in PHQ-9 score); remission in de-

pressive symptoms (PHQ-9 score < 5), which assumes a treatment 

response; or neither remission nor a treatment response. 

The study exposure variables consist of 9 specific ACC: diabetes 

(type 1 or type 2), obesity (body mass index >30), liver disease, 

cancer, heart disease, hypertension, chronic obstructive pulmo-

nary disease (COPD), musculoskeletal disease (MSD), and kidney 

disease. A tenth variable (“other ACC”) consisting of other 

conditions such as hyperlipidemia, asthma, Crohn disease, and/or 

arthritis was also examined. The presence or absence of each 

condition was manually verified in the medical record. These 10 

dichotomous variables represent the presence or absence of spe-

cific chronic condition(s). Additionally, an “any ACC” variable was 

created to determine the presence or absence of at least 1 ACC, 

and an “ACC Count” variable was created to capture the total num-

ber of additional chronic conditions for a patient. 

Potential confounders and effect modifiers include baseline age 

(adults age 18 and over); gender (Male, Female); race/ethnicity 

(White/non-Hispanic, Black/non-Hispanic, and Other) where 

“Other” largely consists of Hispanic ethnicity; and substance abuse 

history (Yes, No) reflecting a history of marijuana, crack cocaine, 

opiates, methamphetamine, or alcohol abuse. Information was 

also available on mental health medication use and prescription 

adherence (Yes, adherent; Yes, non-adherent; or No) as well as the 

presence or absence of psychiatric disorders including posttrau-

matic stress, generalized anxiety disorder, panic disorder, and/or 

personality disorder as psychiatric disorders (Yes, No). Addition-

ally, assessments were made regarding a participant’s engage-

ment in CCM using an engagement measure defined as the number 

of appointments kept plus the number of phone calls completed 

minus the number of appointments missed within a 12-month 

period. Participants with expressed disinterest in program en-

gagement and/or engagement scores within the range 0 to 2 were 

identified as being “Not Engaged” in care; whereas participants 

with scores within the 3 to 6 range or the 7 and higher range were 

identified as being “Somewhat Engaged” or “Very Engaged” in 

care, respectively. Furthermore, baseline HIV viral load (measured 

as either “Detected” or “Not Detected or less than 200”) and base-

line PHQ-9 depression score were captured. 

The prevalence of at least 1 ACC and specific ACC was determined 

across the entire sample and by participant characteristics at 

baseline with significant differences identified using Fisher exact 

tests. Characteristics that were shown to be statistically significant 

at the 0.10 level for at least 1 ACC were included in multivariate 

models. Ordinal logistic regression was subsequently employed to 

initially conduct multivariate analyses modeling improvement in 
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depressive symptoms using 3 mutually exclusive ordinal catego-

ries (remission > response but not remission > neither remission 

nor a response). However, after it was determined that our pro-

posed model violated the assumption of proportional odds, an 

assumption that the effects of independent variables are constant 

for each increase in the level of the outcome,23 we chose to per-

form 2 binary logistic regression analyses by modeling response 

(PHQ-9 reduction ≥ 50%) and remission (PHQ-9 < 5) separately. 

Each of the 10 ACC variables were included in models adjusted for 

age, gender, ethnicity, substance abuse history, psychiatric disor-

ders, mental health medication use, engagement in care, baseline 

viral load, and baseline PHQ-9 depression score. In addition, 

models substituting the 10 ACC variables with either the pres-

ence/absence of ACC or the number of ACC were developed to 

determine their potential impact on depressive symptoms. These 

alternative models used the same set of control variables. While 

age was operationalized as a continuous variable within models 

across all patients, an age cut-point of 50 years was used in age-

stratified models to assess the adjusted effect on response and 

remission for younger (age 18-49) and older (age 50+) adults 

separately. The proposed, revised and final statistical models are 

displayed in Figure 1. 

With respect to missingness, complete data were available on all 

variables except race/ethnicity for which a value was missing for 

just 1 patient. Consequently, case-wise deletion was chosen as our 

strategy for handling missing data in multivariable models. Statis-

tical significance in models was determined based on a P value 

cutoff of 0.05, and SAS Software version 9.4 was used to conduct 

all statistical analyses for the study. 

RESULTS  

The mean age of CCM participants at baseline was 43 years with 

31.3% age 50 and over. Overall, 72.6% of participants were male, 

and 89.3% were either Black or White race/ethnicity. Additional-

ly, 42.2% of participants had a prior history of substance abuse or 

a psychiatric disorder, while 69.4% were prescribed mental 

health medication. At baseline, 24.0% of study participants were 

diagnosed with severe depression and 76.9% had an undetectable 

HIV viral load. Moreover, the number of specific ACC ranged from 

0 to 7 for participants with 28.4% having 3 or more documented 

ACC. The set of CCM characteristics examined across study partici-

pants is shown in Table 1. 

Overall, 73.8% of participants had at least 1 ACC. Individuals who 

are age 50 or over, female, and/or prescribed mental health medi-

cation were more likely to have at least 1 ACC. Additionally, indi-

viduals with an undetectable HIV viral load at baseline were more 

likely to have at least 1 ACC. 

With regard to specific ACC, prevalence varied with MSD being the 

most prevalent (28.9%) and kidney disease being the least preva-

lent (4.4%). In most instances the prevalence of each condition 

was significantly higher for individuals age 50 or over. Overall, the 

prevalence of MSD was nearly twice as high among females com-

pared to males (43.4% vs 23.4%) and higher for participants with 

documented psychiatric disorders versus participants without 

disorders (35.5% vs 23.5%). The prevalence of obesity was 3 

times higher for females compared to males (43.4% vs 14.0%) and 

significantly higher for participants prescribed mental health 

medication and/or with an undetectable HIV viral load at baseline. 

The prevalence of liver disease was twice as high for participants 

with either severe or moderately severe depression compared to 

participants with moderate depression (14.5% and 15.2% vs 

7.1%), and the prevalence of heart disease was significantly high-

er for individuals prescribed mental health medication compared 

to others not prescribed medication. For both COPD and cancer, 

prevalence varied significantly by race/ethnicity with a lower 

prevalence of COPD for participants of Black race compared to 

others of non-Black race. Additionally, a total of 187 participants 

(45.3%) who were identified as having other ACC exhibited signif-

icant variation in prevalence by gender and baseline HIV viral load 

Proposed Ordinal Logistic Regression Models a

1. Logit [P(Y ≥ REM or Y ≥ RSP | ACC, CHAR)] = β0 + ∑βACC + ∑βCHAR 

2. Logit [P(Y ≥ REM or Y ≥ RSP | ACC, CHAR)] = β0 + βACC_YN + ∑βCHAR 

3. Logit [P(Y ≥ REM or Y ≥ RSP | ACC, CHAR)] = β0 + βACC_CNT + ∑βCHAR 

Revised and Final b Binary Logistic Regression Models 

1. Logit [P(Y = REM | ACC, CHAR)] = β0 + ∑βACC + ∑βCHAR 

2. Logit [P(Y = REM | ACC, CHAR)] = β0 + βACC_YN + ∑βCHAR 

3. Logit [P(Y = REM | ACC, CHAR)] = β0 + βACC_CNT + ∑βCHAR 

4. Logit [P(Y = RSP | ACC, CHAR)] = β0 + ∑βACC + ∑βCHAR 

5. Logit [P(Y = RSP | ACC, CHAR)] = β0 + βACC_YN + ∑βCHAR 

6. Logit [P(Y = RSP | ACC, CHAR)] = β0 + βACC_CNT + ∑βCHAR 

REM: remission; RSP response; ACC: additional chronic conditions; CHAR: participant characteristics; Logit: natural logarithm of odds; P: conditional probability; Y: study out-
come; β0: model intercept; ∑βACC: parameter estimates for the set of chronic conditions; βACC_YN: parameter estimate for the presence of at least 1 additional chronic condition; 
βACC_CNT: parameter estimate for the count of additional chronic conditions; ∑βCHAR: parameter estimates for the set of participant characteristics. 
a In ordinal logistic regression, the proportional odds assumption requires that the effects (or odds ratios) derived from modeling “REM” versus “not REM” and “REM or RESP” 

versus “neither” are the same. 
b Final models include both overall and age-stratified models. 
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Table 1. CCM Participant Characteristics (N = 412) 

Characteristic n (%) 

Age:  Mean (SD) 42.7 (11.92) 
Age category 

18-49 283 (68.7) 
50+ 129 (31.3) 

Gender 
Male 299 (72.6) 
Female 113 (27.4) 

Race/Ethnicity 
White (non-Hispanic) 170 (41.4) 
Black (non-Hispanic) 197 (47.9) 
Other 44 (10.7) 

Substance abuse history 
Yes 174 (42.2) 
No 238 (57.8) 

Psychiatric disorder a 
Yes 186 (45.1) 
No 226 (54.9) 

Mental health medication use 
Yes, adherent 219 (53.1) 
Yes, non-adherent 67 (16.3) 
No 126 (30.6) 

Engagement in care coordination 
Not engaged 194 (47.1) 
Somewhat engaged 133 (32.3) 
Very engaged 85 (20.6) 

Baseline HIV viral load 
Detected 95 (23.1) 
Not detected or less than 200 317 (76.9) 

Baseline PHQ-9 score:  mean (SD) 15.9 (4.60) 
Baseline PHQ-9 severity 

Moderate [10-14] 196 (47.6) 
Moderately severe [15-19] 117 (28.4) 
Severe [20-27] 99 (24.0) 

Additional chronic conditions (ACC) 
None 108 (26.2) 
1 108 (26.2) 
2 79 (19.2) 
3+ 117 (28.4) 

PHQ-9 = Patient Health Questionnaire (9-Item). 
a Psychiatric disorders include posttraumatic stress, generalized anxiety, panic, 
and/or personality disorders. 

status. The prevalence of any or specific ACC by CCM participant 

characteristics is shown in Table 2.   

After 1 year of follow-up, 168 participants (40.8%) responded to 

treatment as noted by at least a 50% reduction in their follow-up 

PHQ-9 score. Of these, 91 (22.1%) achieved remission as noted by 

a PHQ-9 score below 5. The remaining 244 participants (59.2%) 

neither achieved response nor remission for depression. Overall, 

rates of follow-up depression status were not significantly differ-

ent for participants based on the presence or absence of ACC nor 

were they significantly different based on ACC burden (ie, the total 

number of specific ACC). 

In multivariable analyses modeling a treatment response versus 

nonresponse, there were no significant differences between indi-

viduals with or without specific ACC after adjusting for age, gen-

der, ethnicity, substance abuse history, psychiatric disorders, 

mental health medication use, engagement in care, baseline HIV 

viral load, baseline PHQ-9 score, and the remaining specific ACC.   

In similar analyses modeling remission versus nonremission 

across all participants, differences were identified for individuals 

with MSD or obesity where individuals with MSD were one-half as 

likely of achieving remission compared to others without MSD 

(aOR: 0.48; 95% CI: 0.25-0.93), and individuals with obesity were 

one-third as likely of achieving remission compared to others 

without obesity (aOR: 0.37; 95% CI: 0.17-0.83). In age-stratified 

models of remission, differences were only apparent among indi-

viduals within the 50 or over age group. Specifically, participants 

with obesity were significantly less likely of achieving remission 

compared to other participants without obesity (aOR: 0.15; 95% 

CI: 0.04-0.64), and individuals with heart disease were significant-

ly less likely of achieving remission compared to others without 

heart disease (aOR: 0.15; 95% CI: 0.03-0.84). In effect, older adults 

without obesity or without heart disease were at least 6 times 

more likely of achieving remission compared to older adults with 

obesity or heart disease. The impact of ACC on treatment response 

and remission overall and by age group is shown in Table 3.   

DISCUSSION 

For CCM participants, the burden of specific ACC had no signifi-

cant impact on rates of treatment response during the 1-year fol-

low-up period. However, for CCM participants with specific ACC 

such as obesity, heart disease and/or MSD, we found significantly 

lower rates of remission (the more stringent outcome) during 

follow-up. Among these findings, lower rates of remission were 

not realized within the 18 through 49 age group. This study is 

unique in that it investigates the impact of ACC on depressive 

symptoms among CCM enrollees jointly diagnosed with HIV and 

depression. In contrast to a cross-sectional study, which revealed 

a positive correlation between the number of chronic conditions 

and depression, our longitudinal study did not find such an associ-

ation.21 Moreover, our finding that obesity reduces the likelihood 

of remission during the 1-year follow-up period, differs from that 

of a CCM study of depression management, which found no associ-

ations between patient BMI and 6-month depression treatment 

outcomes.24 Perhaps the findings of the 2 studies would have been 

more in parallel had the follow-up been the same and both investi-

gations restricted to the study of PLHIV. Unfortunately, we can 

only speculate about this possibility.   

Our finding of significantly lower rates of remission among adults 

with MSD is unique in that no other studies of depression manage-

ment among PLHIV have alluded to this relationship in the past. 

Although one might surmise such an outcome for MSD considering 

the positive association between obesity and MSD,25–27 our results 

indicate that MSD significantly reduces the likelihood of remission 

even after adjusting for other ACC, including obesity. Similar to 

MSD, our finding of significantly lower remission rates among 

adults age 50 or over with heart disease is unique and may be an 

artifact of this study as heart disease among younger adults ap-

pears to have an opposite, albeit insignificant, effect on remission. 
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Table 2. Prevalence of Additional Chronic Conditions (ACC) by CCM Participant Characteristics (N = 412) 

 Any ACC MSD Hypertension Obesity Liver disease Diabetes Heart 

disease 

COPD Cancer Kidney 

disease 

Other b 

 n (%) n (%) n (%) n (%) n (%) n (%) n (%) n (%) n (%) n (%) n (%) 

Overall 304 (73.8) 119 (28.9) 118 (28.6) 91 (22.1) 46 (11.2) 43 (10.4) 39 (9.5) 26 (6.3) 25 (6.1) 18 (4.4) 187 (45.4) 

Characteristic 

Age category 

18-49 years 188 (66.4) * 67 (23.7) * 67 (23.7) * 58 (20.5) 24 (8.5) * 19 (6.7) * 17 (6.0) * 6 (2.1) * 11 (3.9) * 8 (2.8) * 116 (41.0) *

50+ years 116 (89.9) 52 (40.3) 51 (39.5) 33 (25.6) 22 (17.1) 24 (18.6)   22 (17.1) 20 (15.5) 14 (10.9) 10 (7.8) 71 (55.0)

Gender 

Male 209 (69.9) * 70 (23.4) * 78 (26.1) # 42 (14.0) * 32 (10.7) 27 (9.0) 27 (9.0) 18 (6.0) 21 (7.0) 13 (4.3) 124 (41.5) * 

Female 95 (84.1) 49 (43.4) 40 (35.4) 49 (43.4) 14 (12.4) 16 (14.2) 12 (10.6) 8 (7.1) 4 (3.5) 5 (4.4) 63 (55.8) 

Race/Ethnicity 
White 

(non-Hispanic) 
129 (75.9) 49 (28.4) 44 (25.9) 33 (19.4) 22 (12.9) 10 (5.9) * 14 (8.2) 17 (10.0) * 15 (8.8) * 8 (4.7) 84 (49.4) 

Black  

(non-Hispanic) 
145 (73.6) 56 (28.8) 65 (33.0) 50 (25.4) 19 (9.6) 27 (13.6) 21 (10.7) 6 (3.1) 5 (2.5) 10 (5.1) 85 (43.2) 

Other 30 (68.8) 14 (31.8) 9 (20.9) 8 (18.2) 5 (11.4) 6 (13.7) 4 (9.1) 3 (6.8) 5 (11.4) 0 (0.0) 18 (40.9) 

Substance abuse history  

Yes 128 (73.6) 54 (31.0) 52 (29.9) 31 (17.8) # 23 (13.2) 12 (6.9) # 16 (9.2) 10 (5.7) 14 (8.0) 6 (3.4) 78 (44.8) 

No 176 (73.9) 65 (27.3) 66 (27.7) 60 (25.2) 23 (9.7) 31 (13.0) 23 (9.7) 16 (6.7) 11 (4.6) 12 (5.0) 109 (45.8) 

Psychiatric disorder a  

Yes 141 (75.8) 66 (35.5) * 56 (30.1) 48 (25.8) 24 (12.9) 20 (10.8) 19 (10.2) 9 (4.8) 14 (7.5) 8 (4.3) 85 (45.7) 

No 163 (72.1) 53 (23.5) 62 (27.4) 43 (19.0) 22 (9.7) 23 (10.2) 20 (8.9) 17 (7.5) 11 (4.9) 10 (4.4) 102 (45.1) 

Mental health medication use  

Yes, adherent 172 (78.5) * 71 (32.4) 65 (29.7) 58 (26.5) * 28 (12.8) 25 (11.4) 23 (10.5) * 14 (6.4) 16 (7.3) 9 (4.1) 111 (50.7) # 

Yes, non-

adherent 
51 (76.1) 20 (29.9) 23 (34.3) 15 (22.4) 8 (11.9) 6 (9.0) 10 (14.9) 4 (6.0) 4 (6.0) 4 (6.0) 26 (38.8) 

No 81 (64.3) 28 (22.2) 30 (23.8) 18 (14.3) 10 (7.9) 12 (9.5) 6 (4.8) 8 (6.3) 5 (4.0) 5 (4.0) 50 (39.7) 

Engagement in care coordination   

Not engaged 142 (73.2) 59 (30.4) 57 (29.4) 47 (24.2) 19 (9.8) 20 (10.3) 18 (9.3) 15 (7.7) 15 (7.7) 9 (4.6) 92 (47.4) 

Somewhat 

engaged 
99 (74.4) 35 (26.3) 34 (25.6) 27 (20.3) 16 (12.0) 17 (12.8) 13 (9.8) 6 (4.5) 6 (4.5) 5 (3.8) 61 (45.9) 

Very engaged 63 (74.1) 25 (29.4) 27 (31.8) 17 (20.0) 11 (12.9) 6 (7.1) 8 (9.4) 5 (5.9) 4 (4.7) 4 (4.7) 34 (40.0) 

Baseline HIV viral load   

Detected 61 (64.2) * 22 (23.2) 20 (21.1) # 14 (14.7) * 10 (10.5) 9 (9.5) 9 (9.5) 3 (3.2) 4 (4.2) 3 (3.2) 34 (35.8) * 

Not Detected or 

Less than 200 
243 (76.7) 97 (30.6) 98 (30.9) 77 (24.3) 36 (11.4) 34 (10.7) 30 (9.5) 23 (7.3) 21 (6.6) 15 (4.7) 153 (48.3) 

Baseline PHQ-9 severity   
Moderate 

[10-14] 
150 (76.5) 52 (26.5) 56 (28.6) 39 (19.9) 14 (7.1) * 23 (11.7) 17 (8.7) 10 (5.1) 15 (7.7) 10 (5.1) 91 (46.4) 

Moderately 

severe [15-19] 
85 (72.6) 38 (32.5) 34 (29.1) 28 (23.9) 17 (14.5) 12 (10.3) 15 (12.8) 10 (8.5) 4 (3.4) 5 (4.3) 53 (45.3) 

Severe [20-27] 69 (69.7) 29 (29.3) 28 (28.3) 24 (24.2) 15 (15.2) 8 (8.1) 7 (7.1) 6 (6.1) 6 (6.1) 3 (3.0) 43 (43.4) 

MSD: musculoskeletal disease; COPD: chronic obstructive pulmonary disease; PHQ-9: patient health questionnaire (9-Item) 
Fisher exact tests were used to compare prevalence rates.   
P Values: p < 0.05 (*), p < 0.10 (#). 
a Psychiatric disorders include posttraumatic stress, generalized anxiety, panic, and/or personality disorders. 
b Other ACC include hypercholesterolemia, asthma, arthritis, and/or Crohn disease.  

Although our study has important findings, we recognize that it 

also has some limitations. Detail beyond the presence or absence 

of ACC, such as length of time with illness at baseline or illness 

severity, was not available for all patients and thus not factored 

into analyses to assess their impact on outcomes. Additionally, 

patients varied in the timing and number of PHQ-9 scores provid-

ed during follow-up with a minimum of 1 additional measurement 

required post-baseline to calculate a change in status. To offset 

this variation, we added engagement in care, which considers the 

number of planned visits kept and measurements taken, as a con-

trol variable in multivariable models. Due to the complications 

involved in testing and interpreting a massive number of combi-

nations of chronic disease presentations, the impact of joint illness 

(eg, diabetes and cancer) on response and remission was not con-

sidered in multivariable models. Thus, we were limited to consid-

ering the impact of each ACC individually on outcomes in light of 

other potential confounding factors, which included the presence 

or absence of other specific ACC. Instead, we used the number of 

ACC as a general assessment of the impact of joint illness or 

comorbidity on depression management.   

Although we chose to stratify our analyses by age group, based on 

a desire to compare results in the older age group to other studies 

that exclusively studied individuals age 50 or over, stratification 

based on gender and/or ethnicity was not carried out. This was 

primarily due to concerns of sample size and over testing, thus 

prohibiting us from evaluating differences in response and remis-
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Table  3. The  Impact of  Additional Chronic Conditions  (ACC)  on  Depression  Outcomes  

bResponse   Remissionc  

  Overall  Ages  18-49  Ages  50+    Overall  Ages  18-49  Ages  50+  
a  ACC   aOR  95% CI  aOR  95% CI  aOR  95% CI    aOR  95% CI  aOR  95% CI  aOR  95% CI  

 MSD  0.69  (0.42-1.16)  0.83  (0.43-1.61)  0.74  (0.30-1.81)    0.48  (0.25-0.93)  0.46  (0.18-1.19)  0.69  (0.24-1.99)  

 Hypertension  1.18  (0.71-1.98)  1.48  (0.76-2.87)  0.85  (0.33-2.22)    1.34  (0.72-2.51)  1.80  (0.77-4.21)  1.50  (0.51-4.39)  

 Obesity  0.63  (0.35-1.13)  0.88  (0.42-1.84)  0.38  (0.13-1.14)    0.37  (0.17-0.83)  0.62  (0.22-1.76)  0.15  (0.04-0.64)  

 Liver  disease  0.94  (0.48-1.87)  1.21  (0.48-3.04)  0.74  (0.23-2.39)    1.26  (0.55-2.90)  1.64  (0.52-5.12)  0.71  (0.17-2.99)  

 Diabetes  1.30  (0.62-2.74)  0.72  (0.24-2.22)  2.81  (0.74-9.46)    1.35  (0.55-3.33)  0.84  (0.20-3.45)  1.68  (0.42-6.66)  

 Heart  disease  0.81  (0.38-1.76)  1.30  (0.42-4.04)  0.57  (0.18-1.86)    0.53  (0.19-1.47)  1.64  (0.41-6.57)  0.15  (0.03-0.84)  

 COPD  0.44  (0.17-1.14)  0.28  (0.02-3.56)  0.54  (0.16-1.79)    1.18  (0.41-3.41)  1.00  (0.06-16.13)  1.52  (0.41-5.63)  

 Cancer  1.17  (0.46-2.96)  1.71  (0.43-6.76)  0.72  (0.18-2.92)    2.07  (0.75-5.73)  4.56  (0.88-23.52)  1.26  (0.26-6.00)  

 Kidney  disease  0.92  (0.33-2.60)  0.45  (0.08-2.45)  1.60  (0.34-7.51)    0.95  (0.29-3.18)  0.36  (0.04-3.36)  1.53  (0.28-8.23)  
d  Other   0.92  (0.59-1.44)  0.74  (0.42-1.31)  1.95  (0.80-4.80)    0.84  (0.48-1.46)  0.57  (0.27-1.21)  1.37  (0.51-3.68)  

MSD: musculoskeletal disease, COPD: chronic obstructive pulmonary disease; aOR: adjusted odds ratio; CI: confidence interval. 
All models adjust for gender, ethnicity, substance abuse history, psychiatric disorder, mental health medication use, engagement in care, baseline HIV viral load, baseline 
PHQ-9 score, and other ACC. Overall models also adjust for age. 
a The reference category for each aOR estimate and 95% CI is the absence of the corresponding condition. 
b Response refers to a PHQ-9 score reduction ≥50% (Reference = “No response”). 
c Remission refers to a PHQ-9 score <5, which implies Response (Reference = “No remission”). 
d Other ACC include hypercholesterolemia, asthma, arthritis, and/or Crohn disease. 

sion for subgroups of individuals based on these characteristics 

alone or jointly with age. Lastly, the results of our study are lim-

ited to individuals enrolled in evidence-based CCM programs 

where proactive efforts are made to manage depression for the 

purposes of reducing morbidity and premature mortality. Conse-

quently, the results of this study may not be generalizable to de-

pressed PLHIV with additional chronic conditions who are not 

enrolled in these programs. 

Despite these limitations, our findings clearly suggest that obese 

individuals within our CCM program face challenges managing 

depression as participants with obesity were less likely to achieve 

remission. Unfortunately, recent studies have linked weight gain 

to ART.28–30 This poses a dilemma to PLHIV who must adhere to 

ART regimens to sustain life but struggle with health issues such 

as depression resulting from their ART-related weight gain. Be-

havioral activation interventions, which have been shown to suc-

cessfully address issues of depression and obesity may be useful 

for obese PLHIV in CCM programs.31,32 

Similar to obesity, MSD affects physical mobility, a factor which 

might partially explain lower rates of remission among adults 

diagnosed with MSD. Nevertheless, the significance of these lower 

rates, as well as those among adults age 50 or over with heart 

disease, will require further investigation. Overall, it is evident 

that management of multiple chronic conditions can become 

extremely complex given their combined impact on a person’s 

physical and mental wellbeing and on the various therapies and 

interventions required to control each condition. This is of partic-

ular importance for PLHIV suffering from depression and other 

chronic conditions who, at the least, must remain adherent to ART 

to extend their length of life. To that end, barriers to ART adher-

ence among PLHIV that involve comanaging depression and other 

chronic conditions must be fully investigated in areas such as 

Cuyahoga County, Ohio, that have been severely burdened with 

the HIV/AIDS epidemic. 

PUBLIC HEALTH IMPLICATIONS  

Drastic decreases in HIV/AIDS-related mortality and correspond-

ing increases in life expectancy have been realized among PLHIV 

since the advent of ART. More people today are living with the HIV 

virus than ever before. Nevertheless, quality and duration of life 

remain an issue, as PLHIV have a higher prevalence of comorbidi-

ty compared to HIV-naï ve persons, comorbidity increases with 

age, and comorbidity burden is associated with increased mortali-

ty. This is of relevance considering that 50% of PLHIV today are 

over the age of 50, and 70% of PLHIV are expected to be over the 

age of 50 by year 2030.33 Given these realities, public health is 

faced with the challenge of ensuring that members of this growing, 

older PLHIV population remain in care and remain virally sup-

pressed. 

Treat, 1 of the 4 pillars of the EHE, involves establishing support 

for retention in care and adherence to HIV medication to prevent 

AIDS-related mortality among PLHIV and transmission of the HIV 

virus to others. The findings of this study, conducted in 1 of EHE’s 

high-priority counties, suggest it is harder for older adult PLHIV 

with chronic conditions such obesity or heart disease to experi-

ence remission of depressive symptoms. The generalizability of 

these results should be investigated in studies of other EHE high-

priority areas; and if validated, public health programs that target 

PLHIV should seek to identify these subpopulations for the pur-

pose of assessing their mental health as it relates to retention in 

HIV care and ART adherence. 

ojph.org Ohio Public Health Association 
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ABSTRACT 

Background: Research in other countries and limited findings in the United States suggest that adults who smoke 
are less likely to get COVID-19 vaccines. The objective of this study was to examine vaccine hesitancy by smoking status 
in Ohio. 

Methods: We performed a secondary analysis of multiple 8-week waves of the Ohio COVID-19 Survey (OCS) from 
March 2021 to July 2022. The OCS participants comprised a subsample from the 2019 Ohio Medicaid Assessment Survey, 
a statewide health survey. After the COVID-19 vaccine was available, participants were asked about vaccination status 
and, among those not vaccinated, vaccine intentions. To compare vaccine hesitancy by smoking status, multivariable 
survey-weighted logistic regression models were fit, adjusted for potential confounders. Reason for vaccine hesitancy 
was asked using an open-ended question; data were coded and analyzed descriptively. 

Results: Adults who smoked, compared to those who never smoked, had significantly higher odds of being 
vaccine hesitant between March and April 2021, June and August 2021, October and November 2021, and May and July 
2022, with odds ratios ranging from 1.60 to 2.44. Reasons for vaccine hesitancy were not different by smoking status. 

Conclusion: Although the difference in hesitancy by smoking status was attenuated after December 2021, coincid- 
ing with an increase in cases, evidence from summer 2022 indicates that adults who smoked continued to display vaccine 
hesitancy. These results have implications for COVID-19-related outcomes and more research is needed to understand 
reasons for vaccine hesitancy, which could also serve to educate adults who smoke about vaccination for other diseases. 

Keywords: COVID-19; Vaccine hesitancy; Smoking; Survey research 

INTRODUCTION 

The COVID-19 pandemic has brought unprecedented changes in 
the daily lives of people across the world due to loss of lives, dete- 
riorating physical and mental health, an economic downturn, lack 
of mobility, and restricted social activities. Amidst the crisis, the 
development of efficacious vaccines has given the hope of return- 
ing to normalcy. Yet, vaccines are most effective in protecting pop- 
ulations when a sufficient number of people are vaccinated.1,2 In 

addition, vaccinating high-risk individuals is an important goal.3 

One such high-risk group is tobacco users. 

Smoking and COVID-19 

The associations between tobacco use and COVID-19 infection and 
severity have been examined in several studies, with mixed re- 
sults. For example, in the largest study to date, with over 2 million 
individuals, Young-Wolff and colleagues reported that current 
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smoking was associated with lower adjusted rates of COVID-19 

infection, hospitalization, ICU admission, and death.4 Additionally, 

Simons et al found that individuals who smoked, compared to 

those who never smoked, had a 26% reduced risk of COVID-19 

infection.5  

Prior literature, however, suggests that there are associations 

between smoking and risks for symptomatic and severe  

COVID-19. In a meta-analysis of studies examining smoking and 

COVID-19 risk, Gu lsen and colleagues estimated a 1.5-fold  

increased risk of symptoms, ICU admission, and mortality among 

adults who smoked compared to those who never smoked.6 For-

mer smokers also appear to be at risk for severe COVID-19. In 1 

study, veterans who formerly smoked had an increased 30-day 

mortality risk following COVID-19 infection compared with those 

who currently smoked and those who never smoked.7 

The intensity of tobacco use, measured by frequency of use or dual 

use, appears to increase the risk for symptomatic COVID-19.8 In a 

study of adolescent and young adults, dual cigarette and  

e-cigarette users were 6.8 times as likely to be diagnosed with 

COVID-19 and 4.7 times as likely to experience COVID-19 symp-

toms compared to nonusers.9 In another study of college students, 

use of multiple tobacco products was associated with 2-fold to 3-

fold increased odds of COVID-19 symptoms and diagnosis.10,11  

Smoking and Vaccine Hesitancy 

Because of risks for COVID-19 illness, smokers should be encour-

aged to get vaccinated to prevent severe COVID-19. However, 

compared to those who never smoked, those who currently smoke 

have been found in the past to be vaccine hesitant in general.12,13 

Studies examining hesitancy toward the COVID-19 vaccine are 

beginning to emerge.14-17 Jackson et al reported that in the United 

Kingdom, those who currently smoked were 1.5 to 2 times more 

hesitant to get the COVID-19 vaccine than those who formerly 

smoked or never smoked, respectively, with lack of trust and be-

liefs about corporate profiteering from vaccines being major rea-

sons for vaccine hesitancy.15 Vaccine hesitancy was also 1.8 times 

as high among those who smoked in Hong Kong.16 In Israel, adults 

who currently smoked had a 10% lower odds of receiving the 

COVID-19 vaccine compared to nonsmokers.17 Data from the Unit-

ed States (US) are limited. During the initial rollout of the COVID-

19 vaccine in the US (December 2020 – January 2021), Yang and 

colleagues found no difference in hesitancy between people who 

smoked or vaped versus nonsmokers or vapers.14  

Current Study 

Vaccine hesitancy is a threat to public health in the US, particular-

ly with the variants that started surging during summer of 2021 

and the concern about future variants.18,19 Vaccine uptake is a 

critical component of an infectious disease control plan for popu-

lations. At the individual level, vaccines are key to preventing se-

vere COVID-19, as unvaccinated individuals are more likely to be 

hospitalized and die from COVID-19.20,21 People who smoke are at 

higher risk for chronic respiratory conditions, such as asthma, 

chronic obstructive pulmonary disease, and lung cancer.22 Be-

cause their lungs are already vulnerable to disease, adults who 

smoke should be targeted with additional rigor through public 

health initiatives, like vaccine drives, or their health care provid-

ers to promote vaccine uptake.  

To examine trends in vaccine hesitancy among smokers versus 

nonsmokers in Ohio, we examined data from the Ohio COVID-19 

Survey (OCS). The OCS was an ongoing surveillance survey, fielded 

in biweekly samples, that was representative of adults aged 19 

years and over in Ohio and ran from April 2020 through Decem-

ber 2022. The OCS monitored COVID-19 infection and testing, 

vaccination behavior, and social distancing, as well as employment 

and insurance status, financial security, and other important phys-

ical and mental health outcomes. This study focused on trends in 

vaccine hesitancy by smoking status in Ohio. We hypothesize that 

adults who smoke would be more vaccine-hesitant than adults 

who never smoked. A second objective is to identify reasons for 

vaccine hesitancy overall and by smoking status.  

METHODS 

Participants 

This study is a secondary data analysis of multiple waves of the 

OCS. The OCS participants comprise a subsample from the 2019 

Ohio Medicaid Assessment Survey (OMAS), a state-level periodic 

survey that assesses health care access and the health status of 

Ohio’s population, and is weighted to be representative at the 

statewide and Ohio regional levels.23 While the survey name in-

cludes “Medicaid,” respondents were not limited to those enrolled 

in Medicaid. The 2019 OMAS was designed as a stratified random 

digit dial telephone (landlines and cell phones) survey which in-

terviewed approximately 32 000 Ohio adults from July to Decem-

ber 2019. The 26 660 OMAS participants who had agreed to be 

recontacted comprised the sampling frame for the OCS. The OCS 

targeted 650 interviews for each biweekly sample.  

Procedures 

The OCS was designed as a rotational panel with weekly samples 

starting on April 20, 2020. Beginning on September 8, 2020, bi-

weekly samples were fielded. After releasing a rotational sample 

every other Monday, sample members were sent a series of text 

messages and emails (if available) with a link to complete the sur-

vey by web. If there was no response from the sample member, 

text/email reminders were followed by calls made by interview-

ers to complete the survey by phone. The survey took approxi-

mately 10 minutes to complete. Survey weights were adjusted to 

correct for potential panel selection bias so that the design-based 

weight for each OCS participant fully represents the state popula-

tion and subpopulations within the state. These weights were 

recalibrated to the CDC’s COVID-19 administrative data vaccine 

totals for Ohio to further correct for survey nonresponse. The in-
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stitutional review board at The Ohio State University determined 

the secondary use of OCS data to be exempt. 

Measures 

The primary dependent variable for this analysis was vaccine hes-

itancy. Beginning in January 2021, after the US Food and Drug 

Administration (FDA) had approved the Pfizer vaccine for  

emergency use, the OCS included the following question about 

COVID-19 vaccine uptake, “Have you ever received a COVID-19 

vaccine?” For those who had not yet received the vaccine, there 

was a follow-up question, “When a COVID-19 vaccine is available 

to you, how likely are you to get it?” A 4-point response scale of 

“not likely at all,” “not too likely,” “somewhat likely,” and “very 

likely” was given. Those who responded ‘somewhat likely’ or ‘very 

likely’ were categorized as nonhesitant whereas those responding 

‘not too likely’ or ‘not likely at all’ were categorized as vaccine 

hesitant.  

The secondary dependent variable for this analysis was the rea-

son/reasons for vaccine hesitancy. If a participant indicated they 

were ‘not too likely’ or ‘not likely at all’ to receive the COVID-19 

vaccine, they were then asked, “In one sentence please explain 

why you would not get the COVID-19 vaccine.” Prior to independ-

ent coding, research assistants were trained on how to code the 

open-ended responses. Several practice rounds were completed. 

After the coders reached good reliability (Krippendorff’s  

alpha > 0.80), two trained research assistants independently cod-

ed each open-ended response for as many themes that were pre-

sent in the quote. After that, they met and compared responses 

and discussed any disagreements. Following the discussion, final 

codes were assigned. The following themes were coded: safety 

concerns, anti-vaccination feelings in general, lack of trust in the 

government, concerns about other comorbidities, belief that vac-

cine is not needed because COVID-19 is not severe or that a prior 

infection means one does not need the vaccine, vaccine shot may 

be painful, concerns about access, or other response that does not 

fit into any of the predetermined themes. 

The main independent variable of interest was smoking status of 

the participants. To identify whether participants were smokers, 

we relied on their responses to questions about smoking on the 

2019 OMAS. We classified the participants as current smokers 

(smoked at least 100 cigarettes in their lifetime and currently 

smoked every day or some days), former smokers (smoked at 

least 100 cigarettes in their lifetime and currently smoked no days 

at all), and never smokers (did not smoke at least 100 cigarettes in 

their lifetime).  

The other independent variables included in the models were 

county type (rural Appalachian, rural non-Appalachian, metropoli-

tan, and suburban), age (in years), gender, education status 

(dichotomized as no college degree and college or above), race 

and ethnicity (non-Hispanic White, non-Hispanic Black, other), 

and poverty level (dichotomized as below and at-or-above 138% 

of the federal poverty level (FPL)).  

Analysis 

For the primary analysis, data from March 08, 2021, to July 26, 

2022, were analyzed, which comprised 9 waves of data collection. 

For our analysis, we used survey-weighted multivariable logistic 

regression models to estimate odds ratios (ORs) for the associa-

tion between smoking and vaccine hesitancy. Models were adjust-

ed for age, gender, race and ethnicity, county type, educational 

attainment, and poverty level. Confounder identification was con-

ducted using a directed acyclic graph. All analyses accounted for 

the complex sampling design of the OCS and sampling weights 

were adjusted when pooling multiple weeks of data. A 2-sided p-

value less than 0.05 indicated statistical significance. We ran the 

analysis on R (Version 4.1.2).24 

For the secondary analysis of reasons for hesitancy, wave 7, which 

corresponds to August 9, 2021, through October 3, 2021, was se-

lected to examine the reasons for vaccine hesitancy. To examine 

the secondary outcome, we compared the reasons for vaccine 

hesitancy by smoking status using chi-square tests that were cor-

rected for multiple testing using the Bonferroni-Holm method. 

RESULTS 

Demographic characteristics of participants were consistent 

across waves (Table 1). The average age of respondents was ap-

proximately 42 years, about half were male, approximately 70% of 

respondents were non-Hispanic White, nearly 30% had at least 

some college education, between 24% and 29% lived below the 

FPL, and more than 56% lived in metropolitan areas. COVID-19 

vaccination increased from 26.4% in the March 8 to April 18, 

2021, period to 75% in the May 16 to July 26, 2022, period. Vac-

cine hesitancy ranged from approximately 29% to 39%. 

Adults who smoked, compared to those who never smoked, had 

significantly higher odds of being vaccine hesitant in 3 of 6 waves 

between early March 2021 and late November 2021 (Table 2). 

These periods coincided with a generally increasing trend in 

COVID-19 cases in Ohio (Figure 1). December 2021 and January 

2022 were characterized by large increases in COVID-19 cases in 

Ohio, and we did not observe a significant difference in vaccine 

hesitancy between smokers and nonsmokers. We also did not 

observe differences coinciding with the decrease in cases between 

late-January and April 2022. However, adults who smoked had 

significantly higher odds of being vaccine hesitant between May 

and July 2022. We did not find a statistically significant difference 

between adults who formerly smoked and those who never 

smoked in vaccine hesitancy except for the period between May 

and June 2022 (Table 2, Figure 1). 

Reasons for vaccine hesitancy did not differ significantly by smok-

ing status (Figure 2). Among the 394 vaccine hesitant individuals, 

most reported being hesitant because of concerns about the vac-

cine being too new or unsafe, concerns about other comorbidities 

which could interfere with the vaccine, lack of trust in the govern-
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Table 1. Weighted Demographic Characteristics of OCS Sample at Each Wave of Data Collection 

3/8 –
4/18/21 
(n = 1262) 

4/19 - 
6/13/21 
(n = 1687) 

6/14– 
8/8/21 
(n = 1773) 

8/9 – 
10/3/21 
(n = 1792) 

10/4 -
11/28/21 
(n = 1635) 

11/29/21 
-1/23/22
(n = 1726)

1/24 -
3/20/22 
(n = 1668) 

3/21 -
5/15/22 
(n = 1768) 

5/16 -
7/26/22 
(n = 1337) 

Age (mean [SD])a 41.7 [13.5] 41.8 [13.6] 41.8 [13.6] 41.8 [13.6] 41.9 [13.5] 41.9 [13.5] 41.9 [13.7] 41.9 [13.4] 41.9 [13.5] 

Race/Ethnicitya 
  Non-Hispanic White 
  Non-Hispanic Black 
  Other 

78.3% 
13.2% 
8.5% 

78.5% 
12.9% 
8.6% 

78.5% 
13.0% 
8.5% 

77.3% 
14.1% 
8.6% 

78.5% 
12.5% 
9.0% 

78.0% 
13.1% 
8.9% 

78.3% 
12.6% 
9.1% 

78.0% 
12.9% 
9.1% 

78.0% 
12.8% 
9.2% 

Gendera 
  Male 
  Female 

49.2% 
50.8% 

49.1% 
50.9% 

49.2% 
50.8% 

49.1% 
50.9% 

48.7% 
51.3% 

48.9% 
51.1% 

48.6% 
51.4% 

48.9% 
51.1% 

49.0% 
51.0% 

Educationa 
  College or above 
  High school or less 

30.2% 
69.8% 

29.3% 
70.7% 

29.1% 
70.9% 

30.4% 
69.6% 

29.5% 
70.5% 

29.7% 
70.3% 

29.9% 
70.1% 

29.6% 
70.4% 

29.9% 
70.1% 

Federal poverty levela 
  Below 
  At or above 

27.9% 
72.1% 

29.8% 
70.2% 

28.9% 
71.1% 

28.7% 
71.3% 

28.7% 
71.3% 

24.8% 
75.2% 

24.9% 
75.1% 

26.2% 
73.8% 

24.2% 
75.8% 

County typeb 
   Rural Appalachian 
   Rural non-Appalachian 
   Suburban 
   Metropolitan 

14.6% 
11.5% 
16.7% 
57.2% 

15.2% 
11.3% 
16.5% 
57.0% 

15.3% 
12.1% 
15.8% 
56.8% 

13.8% 
12.9% 
16.3% 
57.0% 

15.0% 
12.6% 
16.2% 
56.2% 

14.3% 
12.8% 
16.1% 
56.8% 

14.8% 
12.5% 
15.9% 
56.8% 

14.4% 
13.3% 
15.6% 
56.7% 

14.2% 
12.1% 
15.6% 
58.1% 

Smoking statusa 
  Never 
  Current 
  Former 

54.1% 
24.7% 
21.1% 

56.1% 
23.5% 
20.4% 

54.4% 
25.5% 
20.1% 

53.8% 
26.1% 
20.1% 

53.3% 
27.1% 
19.6% 

55.6% 
22.9% 
21.5% 

55.8% 
24.2% 
20.0% 

57.3% 
22.8% 
20.0% 

56.8% 
22.7% 
20.5% 

Vaccine statusb 
  Yes 
  No 

26.4% 
73.6% 

46.7% 
53.3% 

53.0% 
47.0% 

57.6% 
42.4% 

61.3% 
38.7% 

64.8% 
35.2% 

67.1% 
32.9% 

67.7% 
32.3% 

67.4% 
32.6% 

Vaccine hesitancyb 
   Yes 
   No 

37.5% 
62.5% 

38.9% 
61.1% 

38.5% 
61.5% 

34.4% 
65.6% 

33.7% 
66.3% 

30.1% 
69.9% 

29.0% 
71.0% 

30.8% 
69.2% 

31.2% 
68.8% 

a Source of data: 2019 Ohio Medicaid Assessment Survey.  
b Source of data: Ohio COVID-19 Survey. 

Table 2. Adjusted Odds Ratios (ORs)a and 95% Confidence Intervals for Vaccine Hesitancy Associated with Smoking Status at Each 

Wave of Data Collection  

OCS wave 

Smoking status 

Never (Ref) Former Current 

3/8 – 4/18/21 1.0 1.26 (0.78, 2.04) 1.98 (1.18, 3.31) 

4/19 – 6/13/21 1.0 1.09 (0.69, 1.70) 1.47 (0.91, 2.38) 

6/14 – 8/8/21 1.0 1.00 (0.64, 1.57) 1.60 (1.04, 2.45) 

8/9 – 10/03/21 1.0 1.21 (0.76, 1.95) 1.27 (0.79, 2.04) 

10/04 – 11/28/21 1.0 1.37 (0.85, 2.19) 1.73 (1.06, 2.82) 

11/29/21 – 1/23/22 1.0 1.34 (0.85, 2.12) 1.37 (0.81, 2.32) 

1/24 – 3/20/22 1.0 1.41 (0.85, 2.34) 1.28 (0.74, 2.20) 

3/21 – 5/15/22 1.0 1.55 (0.96, 2.52) 1.46 (0.88, 2.44) 

5/16 – 7/26/22 1.0 2.71 (1.58, 4.62) 2.44 (1.40, 4.26) 

a Boldfaced ORs and Confidence Intervals indicate statistically significant results. 
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The y-axis of the plot is the 7-day average for COVID-19 case counts for Ohio obtained from the CDC (https://www.nytimes.com/
interactive/2023/us/ohio-covid-cases.html).  
Colors indicate each wave of the OCS with annotated odds ratio and confidence intervals for the association between smoking 
and vaccine hesitancy across each wave.  

Figure 1. Odds Ratios and 95% Confidence Intervals Comparing Ohio Smokers to Nonsmokers with Respect to Vaccine Hesitancy Over 

Time, Superimposed Over New Daily COVID-19 Case Counts 

Figure 2. Reported Reasons for Vaccine Hesitancy (8/9/2021 to 10/3/2021) 

https://www.nytimes.com/interactive/2023/us/ohio-covid-cases.html
https://www.nytimes.com/interactive/2023/us/ohio-covid-cases.html
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ment, or a belief that the vaccine was not needed. Sample quotes 

from these codes are the following: 

Vaccine is too new and unsafe: 

Not enough research has been done; still isn’t working for 

should continue to focus vaccination efforts on this group of high-

risk individuals. 

those who have gotten it. I don’t trust the system. 

I don't think they actually know what they're doing it's 
possible they're giving us COVID-19 or other things. 
They've made it way too fast. 

Other comorbidities interfere with the vaccine: 

I have an autoimmune disease and I am also having other 
issues that they think might be due to COVID. 

Not ready yet. I have other health issues, and do not want 
to chance on side effects. 

Lack of trust in the government: 

My trust is in God not the government. 

Don't trust the current government. People with the shot 
are still getting COVID and dying. 

COVID-19 vaccine is not needed: 

I have no need I am healthy and will be fine. 

I don't need to because I work from home. I have already 
had COVID. 

DISCUSSION 

We investigated whether adults who smoked and those who did 

not smoke differed with respect to COVID-19 vaccine hesitancy 

over a period shortly following expanded vaccine rollout in March 

2021 through the summer months of 2022. We found some evi-

dence that in Ohio, adults who smoked were more hesitant to get 

the COVID-19 vaccine during certain points in the pandemic. The 

significant difference in vaccine hesitancy based on smoking sta-

tus mostly coincided with periods of relatively lower COVID-19 

cases in Ohio prior to the peak in infections in December 2021 and 

January 2022.  

Consistent with our findings across periods when the vaccine was 

available to all adults and most children, a study by Shkalim Ze-

mer and colleagues found that Israeli adults who smoked were 

less likely to receive a COVID-19 vaccine17 during the time when it 

was widely available. However, the differences across smoking 

status we saw across the early months following vaccine rollout 

were contrary to a finding by Yang and colleagues who reported 

that at the initial rollout, adults in the US who smoked were not 

significantly more hesitant compared to those who did not 

smoke.14 It is important to note that during the early months of 

2021, the eligibility for receiving the COVID-19 vaccines was lim-

ited to health care workers and a few other groups.25 Thus, 

“hesitancy” was more of a theoretical behavior. It is important to 

highlight the finding that vaccine hesitancy was significantly 

greater among smokers during summer 2022. This finding could 

suggest that COVID-19 vaccine hesitancy is lingering in some 

groups, such as adults who smoke. Public health professionals 

As COVID-19 continues to cause hospitalizations and deaths in the 

US, it is important to track vaccine hesitancy to understand which 

vulnerable groups might need further intervention to promote 

receipt of 1 of the highly effective COVID-19 vaccines. Adults who 

smoke are 1 such vulnerable group, as most (but not all) studies 

have demonstrated that they are at increased risk for severe 

COVID-19 outcomes.4-11 Our novel finding that the reasons for 

being hesitant do not differ by smoking status is important be-

cause it suggests that efforts to target hesitant individuals, in gen-

eral, may not need to be tailored based on smoking status, and 

instead might focus on other demographic characteristics. The 

most prominent concern about the COVID-19 vaccine in the OCS 

was that the vaccine is too new and thus has not been tested 

enough for safety and effectiveness. This finding is generally sup-

ported by other studies which find that concerns about the safety 

of vaccines, anxiety about efficacy, and a desire for more  

information, are some of the primary drivers of COVID-19 vaccine 

hesitancy among adults in China, Portugal, Italy, and the US.26-30 

Another common concern in the OCS was a belief that the vaccine 

is not needed because COVID-19 is not severe or a misunderstand-

ing that the vaccine is not needed if a person has already had 

COVID-19. This latter concern, which appears to be driven by mis-

information and poor health literacy, is also supported by survey 

research in the US that finds that the degree of threat perception 

around the virus is associated with vaccine hesitancy.31 The preva-

lent role of fear and misinformation around the COVID-19 vac-

cines among vaccine hesitant Ohioans indicates the importance of 

targeting public health education campaigns to address these con-

cerns in particular. 

There are many strengths to this study. First, it included data cov-

ering a period of 17 months from March 2021 up until the sum-

mer months of 2022, covering the time from the initial limited 

vaccine rollout to a period where nearly everyone in the US had 

access to vaccines. We were therefore able to capture whether 

COVID-19 vaccine hesitancy has changed over time and examine 

potential variations across smoking status across different phases 

of the pandemic. Second, because of the variants that resulted in 

case surges at different times, we could qualitatively examine as-

sociations between rises and falls in COVID-19 cases and how they 

might have impacted attitudes about vaccination. Third, we col-

lected open-ended responses to understand why individuals may 

be hesitant.  

The main limitation of this study is that smoking status was ob-

tained from the 2019 OMAS. Thus, some participants could have 

changed their smoking status by the time they were selected for 

the OCS. A second limitation is that we could not account for 

smoking intensity, as the 2019 OMAS only gathered information 

about smoking status.  
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PUBLIC HEALTH IMPLICATIONS  

At certain periods during the COVID-19 pandemic, Ohioans who 

smoked appeared to be more hesitant to receive the COVID-19 

vaccine compared to those who never smoked. Across all waves, 

the prevalence of vaccine hesitancy was higher among adults who 

smoked; and across 3 of the 6 initial waves (March 8, 2021 – 

November 28, 2021) adults who smoked were significantly more 

hesitant compared to their nonsmoker counterparts. Although 

these results suggest that vaccine hesitancy could have attenuated 

over time, increases in hesitancy in the summer months of 2022 

indicate a need to further understand and characterize smokers’ 

attitudes toward the vaccine. These results may help public health 

officials and health care providers in Ohio to better educate adults 

who smoke so that they become less hesitant and more likely to 

receive a COVID-19 vaccine. These findings also have implications 

for other vaccines designed to prevent lung infections, such as the 

influenza and pneumococcal vaccines. Future research should 

examine the extent to which people who smoke are hesitant to 

receive these immunizations. Tailored interventions may be need-

ed to promote uptake of these vaccines. 
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ABSTRACT 

Background: Mental health impairment (MHI) refers to a high threshold of mental health diagnosis, whereby 
individuals are unable to participate in work or other usual activities due to a mental health condition or emotional 
problem. This study aimed to estimate COVID-19-related trends and disparities in high MHI for Ohio adults throughout 
the COVID-19 pandemic. An additional goal was to identify modifiable factors associated with high MHI. 

Methods: Analyses were conducted using data from the 2017, 2019, and 2021 Ohio Medicaid Assessment Survey 
(OMAS). This a repeated, cross-sectional random probability survey of noninstitutionalized adults assessing the health 
of residential Ohioans, with a concentration on Ohio’s Medicaid, potentially Medicaid eligible, and non-Medicaid 
populations. 

Results: The prevalence of high MHI among Ohio adults rose between 2017 (6.4%) and 2021 (8.2%). This increase 
was particularly pronounced among Black and Hispanic individuals; 2021 also saw high MHI among young women. In 
adjusted analysis, indicators of low fiscal stability and having unmet health care needs were associated with greater 
prevalence of high MHI. 

Conclusion: Pandemic-related mental health trends and disparities extended to those at the highest levels of mental 
illness severity and treatment need. Several modifiable factors could be targeted to potentially improve mental health 
symptoms and to be better prepared for the next public health crisis. 

Keywords: COVID-19; Mental health; Mental health impairment; Disparities; Survey 

INTRODUCTION 

The COVID-19 pandemic has, thus far, resulted in over 6.8 million 
deaths worldwide, including over 1.1 million deaths in the United 
States1 and over 42 thousand deaths in Ohio.2 In addition to this 
direct impact, the indirect impacts of the pandemic have been 
widespread and serious concern has been directed to the conse- 
quences for mental health.3–6 Indeed, a meta-analysis of 2020 data 
indicates a population-level rise in negative mental health symp- 

toms, particularly in the months immediately following the initial 
outbreak.7 Although these rates declined by the end of the 2020 
calendar year,7 negative mental health symptoms appeared to rise 
again during the upsurge of the Delta variant of COVID-19 in 
2021.8 

Having established that the prevalence of poor mental health in- 
creased during the COVID-19 pandemic, it is important to further 
understand  the  consequences  of  these  pandemic-associated 
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trends. Mental health impairment (MHI) can be defined as the 
inability to participate in work or other usual activities due to a 
mental health condition or emotional problem.9 As a higher 
threshold than mental health diagnosis, this definition helps dis- 
tinguish the highly-impaired from those who meet criteria for a 
mental disorder but who do not exhibit significant impairment; it 
also helps identify individuals with a high treatment need.10–12 

Beyond examining population-level trends in MHI overall, it is 
imperative to also test for subgroup differences across sociodemo- 
graphic characteristics. Several studies have, in fact, documented 
greater mental health concerns among racial and ethnic minority 
groups during the COVID-19 pandemic.8,13,14 Females and young 
adults also appear to be groups who have experienced particularly 
heightened negative mental health outcomes during the pandem- 
ic.8,15 Whether MHI is also heightened among these and other soci- 
odemographic subgroups is, to our knowledge, an unexplored 
question. 

Finally, in order to move toward addressing pandemic-related 
MHI, it is necessary to identify factors that are associated with 
MHI and that could be targeted with health and social services. 
Such modifiable factors may include indicators of fiscal stability 
(eg, employment) and indicators of an unmet health care need 
(eg, reporting an unmet drug treatment need) as both have well- 
documented associations with mental health outcomes and dis- 
parities.16–20 A better understanding of these modifiable factors 
could be used to help guide treatment, interventions, and public 
policy. 

Given the ongoing questions and concerns about pandemic- 
associated MHI, the purpose of this study was to examine trends, 
patterns, and factors associated with high MHI among Ohio adults 
throughout the COVID-19 pandemic. Specifically, we sought to: 
(1) estimate trends in the prevalence of MHI associated with the 
onset of the COVID-19 pandemic, (2) identify populations dispro- 
portionately affected by MHI by examining how pandemic-related 
trends in MHI differed across sociodemographic groups, and 
(3) identify modifiable factors associated with high MHI. 

METHODS  

Data and Participants 

Data came from the 2017, 2019, and 2021 adult Ohio Medicaid 
Assessment Survey (OMAS). This a repeated (recently, biannual) 
cross-sectional random probability survey of noninstitutionalized 
adults (aged 19 and older) in Ohio that provides information 
about the health of residential Ohioans, with a concentration on 
Ohio’s Medicaid, potentially Medicaid eligible, and non-Medicaid 
populations. The OMAS uses a complex, stratified, probability- 
based sampling design and a combination of random-digit-dialing 
to landline telephones, random sampling of cell phone numbers, 
and address-based sampling. A detailed description of survey pro- 
cedures is provided on the OMAS website,21 where deidentified 
OMAS data are also made publicly available. We obtained ethical 

approval for conducting the present analyses from The Ohio State 
University Institutional Review Board (IRB) (#2023B0158). The 
IRB also approved a waiver of the consent process, as this study 
comprised secondary data analysis. 

Measures 

Mental Health Impairment (MHI) 

All participants were asked the number of days in the past 30 days 
prior to being interviewed that a mental health condition or emo- 
tional problem kept them from participating in work or other usu- 
al activities (ie, functional impairment). Those who reported at 
least 14 days of functional impairment due to mental health or 
emotional problems were classified as having high MHI. The 14- 
day threshold aligns with the US Centers for Disease Control and 
Prevention (CDC) recommendations for measurement classifica- 
tion.9 

Fiscal Stability Indicators 

A participant’s health insurance status was categorized as Medi- 
caid, uninsured, and other (the latter included insurance that was 
directly purchased, employer-sponsored insurance, or self- 
reported other insurance plans). The OMAS also assessed employ- 
ment (working vs not working) and increased difficulty paying 
rent in the past 12 months (classified as whether it had gotten 
harder vs gotten easier or stayed the same). Finally, participants 
were classified as whether their income was less than 100% of the 
federal poverty level (FPL); this value was based on annual family 
income and the number of family members in the household. 

Unmet Health Care Need 

To investigate participants’ unmet health care needs, we used 
OMAS items assessing whether, during the past 12 months, there 
was a time when participants needed but could not get (1) mental 
or emotional health care or counseling services and (2) alcohol or 
other drug treatment (both items were classified as yes vs no or 
did not need that type of care). 

Sociodemographic Characteristics 

The OMAS assesses gender (male, female), race and ethnicity 
(non-Hispanic White, non-Hispanic Black, Hispanic, Asian, another 
race or ethnicity), age (years), and educational attainment (high 
school or below, some college or an associate degree, college de- 
gree or higher). Due to unstable estimates from small cell sizes, we 
were ultimately only able to examine 3 racial and ethnic groups in 
our trend analyses: non-Hispanic White (“White”), non-Hispanic 
Black (“Black”) and Hispanic. In addition, we examined county of 
residence, which was classified as metropolitan, rural Appalachi- 
an, rural non-Appalachian, or suburban in accordance with 
guidance from the Appalachian Regional Commission (ARC), US 
Census Bureau, and the Federal Office of Rural Health Policy at the 
Health Resources and Services Administration (HRSA). 
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Data Analysis 

We began with descriptive statistics to identify the prevalence of 
high MHI over time (2017, 2019, and 2021) and among priority 
populations (based on gender, race and ethnicity, age, county of 
residence, and education). Next, to quantify subgroup differences, 
we conducted a series of Pearson’s chi-square tests to compare 
mean prevalence estimates. Finally, in order to identify factors 
associated with high MHI, we conducted logistic regressions in 
which our measures of fiscal stability and health status were the 
independent variables and high MHI in 2021 was the dependent 
variable; in adjusted analyses, we further controlled for gender, 
age, race/ethnicity, county type, and educational status. Due to 
differing financial supports available for elderly adults in the Unit- 
ed States, all analyses were restricted to nonelderly adults 
(ie, aged 19-64). All analyses were adjusted for the complex sam- 
pling design using weights to be representative of Ohio’s noninsti- 
tutionalized working-age adult population. 

RESULTS 

Trends and Descriptive Statistics 

The prevalence of high MHI among Ohio adults aged 19 to 64 grew 
from 6.4% in 2017 and 7.5% in 2019 to a high of 8.2% in 2021 
(Table 1). This represents a 28% proportionate increase in MHI 
across the 4 years. 

Trends in the prevalence of high MHI differed by race and ethnici- 
ty. As illustrated in Figure 1, the prevalence of high MHI showed a 
steep 39% increase among Black adults between 2019 and 2021; 
Hispanic adults experienced notable increases in high MHI be- 
tween 2017 and 2019 as well as between 2019 and 2021 (31% 
between 2017 and 2019; 21% between 2019 and 2021). Consist- 
ently over time, a greater prevalence of high MHI was seen among 
Hispanic and Black adults compared to White adults. Demographic 
differences were also observed by gender and age (Figure 2). In 
particular, in 2021, women aged 19 to 24 experienced the greatest 
prevalence of high MHI. 

Subgroup Comparisons 

High MHI status was significantly associated with all sociodemo- 
graphic factors that were examined (Table 1). Specifically, individ- 
uals with high MHI were disproportionately female, Black, aged 19 
to 24, and with less than a college degree. Conversely, subgroups 
with disproportionately low levels of high-MHI prevalence were 
males, non-Hispanic White adults, those aged 55 to 64, those liv- 
ing in rural non-Appalachian counties, and those with 4-year or 
advanced college degrees. 

Regression Outcomes 

Adjusted logistic regressions indicated that all measures of fiscal 
stability were significantly associated with high MHI (Table 2). 

Characteristic No/Low Mental Distress % 
(90% CI) 

High Mental Distress
% (90% CI) 

Test Statistic for 
Significant Difference 
(P value) 

Gender
Male 50.6 (49.7–51.4) 40.7 (38.1–43.4)

32.32 (0.000) Female 49.4 (48.6–50.3) 59.3 (56.6–61.9) 
Race or Ethnicity 

Black 12.1 (11.6–12.6) 15.2 (13.5–17.0)
Hispanic 3.7 (3.4–4.0) 4.9 (3.9–6.2) 
Non-Hispanic White 79.1 (78.4–79.8) 74.6 (72.3–76.8) 3.86 (0.006) 
Asian 2.9 (2.6–3.2) 2.1 (1.3–3.5) 
Another racial/ethnic group 2.3 (2.1–2.6) 3.2 (2.5–4.0) 

Age 
19-24 12.7 (11.9-13.5) 17.2 (14.9-19.6) 
25-34 22.0 (21.3-22.8) 23.5 (21.3-25.7) 
35-44 20.1 (19.4-20.7) 21.0 (18.9-23.2) 3.64 (0.000) 
45-54 21.4 (20.8-22.1) 21.2 (19.3-23.1) 
55-64 23.8 (23.2-24.4) 17.0 (15.4-18.6) 

County type 
Appalachian 14.6 (14.1-15.1) 17.2 (15.4-18.9) 
Metropolitan 55.4 (54.7-56.1) 58.4 (55.9-60.9) 

2.92 (0.002) Rural non-Appalachian 13.1 (12.7-13.6) 10.1 (8.6-11.6) 
Suburban 16.8 (16.3-17.4) 14.3 (12.3-16.3) 

Education
Less than high school 8.5 (7.9-9.2) 16.7 (14.7-18.7) 
High school or GED 30.5 (29.6-31.4) 39.2 (36.5-41.8) 
Some college 18.0 (17.3-18.6) 22.0 (20.0-24.1) 

4.47 (0.000) Associate degree 12.6 (12.1-13.1) 11.3 (9.9-12.7) 
4-year college graduate 17.5 (16.9-18.0) 7.1 (6.2-8.1) 
Advanced degree 13.0 (12.5-13.4) 3.7 (2.9-4.4) 

Table 1. Prevalence of Sociodemographic Characteristics by High Versus No/Low Mental Health Impairment: 2021 
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Figure 1. Trend in Percentage of Adults (aged 19-64) with High Mental Health Impairment, by Race and Ethnicity: 2021 

Figure 2. Prevalence of Adults (aged 19-64) with High Mental Health Impairment, by Age and Gender: 2021 
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Unadjusted Values Adjusted Values
Indicator OR 95% CI p OR 95% CI p 
Insurance status

Medicaid 0.23 0.20–0.26 <0.001 0.29 0.25–0.33 <0.001
Other insurance 1.10 0.90–1.34 0.370 1.12 0.91–1.37 0.289 
Uninsured 1.60 1.25–2.05 <0.001 1.30 1.01–1.68 0.042 

Unemployed 3.13 2.76–3.54 <0.001 2.59 2.27–2.95 <0.001
Income less than 100% federal poverty level (FPL) 2.99 2.65–3.38 <0.001 2.33 2.05–2.66 <0.001
Harder to pay rent in past 12 months 3.63 3.21–4.12 <0.001 3.21 2.82–3.65 <0.001
Unmet mental health needs 7.62 6.54–8.88 <0.001 7.35 6.24–8.64 <0.001
Unmet drug or alcohol treatment needs 5.60 3.64–8.62 <0.001 5.13 3.21–8.19 <0.001

Adjusted analyses control for gender, age group, race and ethnicity (non-Hispanic White, non-Hispanic Black, Hispanic, Asian, another race or ethnicity), county type, and 
education. 

Accounting for the role of other factors (eg, poverty, education), 
adults with Medicaid insurance (vs adults with other insurance or 
who were uninsured) were less likely to have high MHI. Being 
unemployed, having an income less than 100% FPL, and experi- 
encing increased difficulty paying rent in the past 12 months were 
all associated with high MHI. 

Both measures of unmet health care need (ie, mental or emotional 
health care or counseling services; alcohol or other drug treat- 
ment) were also significant in adjusted logistic regression. After 
adjusting for sociodemographic predictors, adults reporting an 
unmet health need had over 7 times the odds of having high MHI 
than those without an unmet health need; adults reporting an 
unmet drug or alcohol treatment need had over 5 times the odds 
of having high MHI than those without an unmet drug or alcohol 
treatment need. 

DISCUSSION 

Findings from this study demonstrate that the prevalence of MHI 
among Ohio adults rose substantially between 2017 (6.4%) and 
2021 (8.2%). These findings are consistent with previous work 
indicating a population-level rise in mental health symptoms that 
occurred concurrently with the timing of the COVID-19 pandem- 
ic.7,8 Yet, as the majority of work on mental health and COVID-19 
concerns the first several months of 2020, the present findings are 
noteworthy because they indicate a trend that extended (at least) 
through the end of 2021—nearly 2 years after the pandemic’s 
onset. Our focus on MHI (a higher threshold than mental health 
diagnosis) also resulted in the important finding that pandemic- 
related mental health trends include those at the highest levels of 
mental illness severity and treatment need. 

Findings additionally indicated that the increase observed in MHI 
was particularly pronounced among Black and Hispanic individu- 
als (compared to White individuals), and among young women 
(compared to other age and gender groups). These disparities 
align with previous findings indicating that pandemic-related 
mental health concerns have been greater among these sub- 
groups.8,13–15 The reasons for these disparities are likely multifac- 

eted. Suggested factors include the exacerbation of systematic 
differences in socioeconomic hardships,22 the loss of informal 
community support services,14 heightened experiences of struc- 
tural and interpersonal racism,23–25 as well as developmental and 
cohort differences.26 As an example of the latter, some speculate 
that high amounts of time spent on social media could be partly 
responsible for the rise in mental health symptoms among young 
adults during the pandemic.27 

Our findings additionally indicate that, in adjusted analysis that 
accounts for the role of sociodemographic characteristics, individ- 
uals with low fiscal stability and unmet health care needs were 
more likely to have high MHI in 2021. These outcomes provide 
public health practitioners and policymakers with modifiable fac- 
tors (eg, health care access, food and housing insecurity) that 
could be enhanced with health and social services in order to po- 
tentially improve mental health symptoms. 

Implications 

The findings from this study are consistent with longstanding 
historical trends in which the prevalence of negative mental 
health symptoms aligns with changes in the economy (eg, the 
2008 financial crisis) and health policies (eg, Medicaid expansion) 
that influence financial stress and access to health care.28–30 This 
prior research also indicates that individuals with preexisting 
mental health concerns are more vulnerable to negative economic 
and social events.31,32 Accordingly, the COVID-19 pandemic, which 
escalated economic stress and barriers to health care, appears to 
have increased the prevalence and negative impact of MHI. The 
change was also particularly pronounced among members of his- 
torically marginalized groups. Moving forward, it is critical that, as 
the COVID-19 pandemic wanes, health-serving institutions learn 
from this experience in order to be better prepared for the next 
medical or economic crisis. 

Limitations 

It is important to note the limitations to this study. First, although 
our research characterizes trends in MHI over time, the repeated 
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cross-sectional design of the OMAS does not allow the temporal 
ordering of events at an individual level. Causal relationships be- 
tween the pandemic onset, MHI, and other associated factors 
should, therefore, be interpreted with caution. Our analyses were 
also limited to variables available in the OMAS datasets; we were 
thus unable to assess additional sociodemographic factors 
(eg, LGBTQ+ identity) that could signal additional disparities. 
Findings may not be generalizable to other states and should be 
evaluated considering state-by-state variations in COVID-19 re- 
sponse and mental health care treatment and access. Finally, the 
last time point of data available is from 2021; as COVID-19 out- 
breaks persist, continued longitudinal data are needed to charac- 
terize enduring effects of the pandemic into 2022 and beyond. 
Future research will be necessary to understand and address 
long-term pandemic-related mental health outcomes and treat- 
ment (such as the toll on resilience) as well as the complexity of 
dual diagnoses (eg, the overlap between depression, anxiety, and 
substance use disorder). 

PUBLIC HEALTH IMPLICATIONS  

During the early months of the pandemic, there were many strong 
examples of changes in mental health policy and other emergency 
reforms designed to rapidly respond to mental health con- 
cerns.33,34 Yet there is also data indicating that the unmet demand 
for mental health services grew during the pandemic.35 Difficulties 
have also been reported by many states in terms of making quick 
pivots during the pandemic, including issues like delays in imple- 
menting billing code adjustments and approving emergency waiv- 
ers to support telehealth services.36 To be better prepared for the 
future, experts have made several recommendations, including: 
(1) increasing the dollar amount and infrastructure surrounding 
financial aid at the federal, state, and local level so that it can be 
rapidly issued for community-led approaches to mental health 
service delivery and crisis response;23 (2) optimizing crisis-led 
response interventions, including training for law enforcement on 
how to effectively interact with people experiencing a health cri- 
sis;23 (3) continued growth and development of telehealth services 
and infrastructure for mental health;37,38 (4) prioritizing access to 
health care services that go beyond mental health care and that 
are integral to holistic health, such as primary care services;39 

(5) prioritizing access to “upstream” services that are strongly 
related to mental health, including social safety nets, food and 
housing security, eldercare, and care and schooling for chil- 
dren;14,37 and (6) improving care and promoting wellbeing across 
all health and social care systems; this would include greater in- 
vestment in mental health screening and access to care while also 
supplementing existing mental health care with well-being pro- 
motion.37 Investing in these improvements now will help us— 
come the next public health crisis—to address mental health con- 
cerns in a way that is more rapid, effective, and equitable. 
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ABSTRACT 

Background: When examining prenatal care utilization rates, African American women were more likely to receive 
inadequate prenatal care. Yet, research about African American women’s prenatal care experiences fails to account for 
how their experiences may vary by socioeconomic status and insurance type. Therefore, the purpose of this study was to 
provide African American women on Medicaid with the opportunity to speak to what they found to be meaningful during 
their interactions with their prenatal care provider using an intersectionality framework. 

Methods: Individual interviews were conducted with pregnant African American women (n = 20) receiving 
Medicaid who were in their second or third trimester of pregnancy. Participants aged 18 to 45 years were recruited from 
various health care systems located in Ohio. Researchers applied a thematic analysis approach during data collection and 
data analysis. 

Results: Two overarching themes emerged about what these African American women considered meaningful 
when they talked to their prenatal care provider during pregnancy: (1) conversations around my prenatal care and 
(2) equipping me with knowledge.

Conclusion: The results obtained through the application of intersectionality theory allow researchers the 
opportunity to create effective solutions, interventions, and policies that can be implemented to improve infant 
health outcomes and reduce the risk of infant mortality among pregnant African American women receiving Medicaid. 
Implications also suggested that public health practitioners in Ohio should increase their awareness of what is 
important to this population to build patient's trust in provider recommendations and patient’s confidence in shared 
decision-making. 

Keywords: African American; Medicaid; Prenatal care; Qualitative 

INTRODUCTION 

The interaction between prenatal care providers and their pa- 
tients offers a unique opportunity for dialogue with expectant 
mothers about their prenatal care. Access to early and quality pre- 
natal care remains a challenge for African American women.1,2 As 
of 2019, African American women were 2.1 times more likely than 
White women to receive delayed or no prenatal care,3 exposing 

them to a greater risk for infant morbidities and infant mortali- 
ty.1 Specifically, prenatal care reduces preterm birth and infant 
mortality rates, allows prenatal care providers to detect potential 
fetal abnormalities, and decreases stillbirth risks.4,5 Expectant 
mothers who receive prenatal care tend to record better delivery 
outcomes because of the opportunity to engage in frequent moni- 
toring.6 
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Racial and economic disparities persist in prenatal care access and 
utilization rates in the United States.2,4,7 Along these lines, African 
American women, low-income women regardless of racial back- 
ground, and specifically those receiving Medicaid are less likely to 
receive prenatal care during their pregnancy, especially during 
their first trimester.8 Research suggests that income is a vital de- 
terminant in access to prenatal care.4 Low-income women are less 
likely to receive timely and adequate prenatal care and are more 
likely to experience adverse pregnancy outcomes and inequities in 
receiving care.9 Research also suggests that access to prenatal care 
is often impacted by type of insurance coverage, specifically Medi- 
caid.10 Navigating the Medicaid enrollment process, adhering to 
the rigid Medicaid eligibility requirements, and understanding 
eligibility criteria often hinder low-income women from receiving 
prenatal care.10,11 

What’s at Stake? Patient-Provider Communication Among 
Diverse Populations 

Results of 1 study revealed that prenatal care providers were less 
likely to discuss recommended preventive services among low- 
income African American women with Medicaid compared to 
women who were privately insured.12,13 African American prena- 
tal women prefer prenatal care providers to know them as indi- 
viduals opposed to being treated differently based on biases for 
being insured by Medicaid.14 To summarize the literature men- 
tioned above, stigma, implicit bias practices, and inadequate infor- 
mation provided to pregnant low-income African American 
women receiving Medicaid strongly suggests a continued need to 
improve prenatal care for this population. 

When examining patient-provider communication, evidence 
indicates that patient-provider communication and health care 
utilization significantly predict whether pregnant women receive 
prenatal care.15 Therefore, the aim of this study was to conduct 
semi-structured interviews to explore what African American 
women on Medicaid found to be meaningful during their interac- 
tions with their prenatal care provider. 

Theory: Intersectionality 

The term 'intersectionality' was coined by Kimberle Crenshaw to 
present how compounded oppression intersects demographic 
categories such as gender, race, and class.16 Intersectionality as- 
sumes an individual is shaped by their compounding experiences; 
these experiences are affected by their multiple social identities 
and the interaction and interconnection between their identi- 
ties.17,18 Employing intersectionality theory enables researchers to 
conceptualize social inequalities and disparities in health care 
within a structural context and provides further directions in poli- 
cy and intervention development to remedy health disparities.19 

Moreover, applying an intersectional lens in qualitative research 
allows researchers to clarify and analyze the complex and com- 
pound marginalized experiences within the intersectional oppres- 

sion context, fully present experiences, and generate new 
knowledge.20 

METHODS  

Research Design 

The study used a qualitative methodological approach which 
involved conducting semi-structured interviews with African 
American women born in the United States. The semi-structured 
approach allows researchers to ask follow-up questions and gath- 
er more detailed and descriptive data.21 Before the interviews, the 
researchers prepared a script, but they also deviated from it when 
necessary to gain more insightful information regarding the se- 
lected topic.22 Our data analysis approach was guided by thematic 
analysis. Thematic analysis, which involves identifying and inter- 
preting underlying meanings within the data unit, was used for 
coding, analyzing, and presenting themes within data.23 

Participants 

Twenty low-income African American women (aged 18-45 years) 
receiving Medicaid in their second or third trimester of pregnancy 
were recruited. All participants resided in Ohio. Recruitment sites 
included various clinics and health care systems located in Ohio. 
Recruitment strategies included flyers posted at the various re- 
cruitment sites and referrals made by staff. Researchers decided 
to select women in their second or third trimester of pregnancy 
due to recommendations on routine prenatal care visits. For a 
normal pregnancy, it is suggested that pregnant women in weeks 
4 to 28 have 1 prenatal visit a month, 2 visits a month in weeks 28 
through 36, and weekly visits in weeks 36 to birth.24 Low-income 
women receiving Medicaid were selected due to previously re- 
ported findings that low-income Medicaid recipients may be at 
greater risk from inadequate utilization of prenatal care.25 

Procedure 

Institutional review board approval was obtained from the first 
author’s institution. Site approval was received prior to recruiting 
participants. Pregnant women interested in participating in the 
study completed an eligibility screening. Once eligibility to partici- 
pate was determined, interviews were scheduled and conducted 
either face-to-face or by phone based on the participant’s prefer- 
ence. 

The first author conducted all interviews. Prior to the interviews, 
women were provided a copy of the informed consent and demo- 
graphic questionnaire. All participants were given the opportunity 
to ask questions about study procedures, were reminded that 
interviews would be audio-recorded for later transcription, and 
were told that their answers would not be shared with their pro- 
vider or affect their current or future care. Interviews lasted on 
average 20 to 30 minutes. At the end of the interviews, the partici- 
pants were thanked for their time and given a pack of diapers. 
Each interview recording was assigned a number to protect par- 
ticipants’ confidentiality. 
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Measures 

A demographic questionnaire was used to assess age, educational 
attainment, household income, type of prenatal health care pro- RESULTS  
vider, length of prenatal health care provider relationship, gender 
of prenatal health care provider, type of prenatal health care facili- 
ty, type of insurance, trimester status, and current relationship 
status. 

A semi-structured interview guide derived through a literature 
review regarding prenatal care and patient-provider communica- 
tion was used to guide the interview process. The interview guide 
is included in the Appendix. As deemed by the literature, the guide 
covered prenatal care decision-making. 

Data Analysis 

The first and second authors, both of whom are African American 
women, conducted data analysis for this study. The third author 
who is also an African American woman and the fourth author, 
who is Asian American, reviewed data for consistency. We re- 
mained mindful of our positionality. We know that our lived expe- 
riences as African American and Asian American women shape 
our understanding of the data. Combined, the first and second 
authors have over 15 years of first-hand experience collecting and 
analyzing data. 

All interviews were transcribed via Nuance Dragon 15 Software26 

and checked by the first author for validity. In doing so, a multi- 
step process was used to guide us through identifying recurring 
patterns, later classified into themes.23,27 In the first step, we took 
the time to become familiar with the data. Each author separately 
read the interviews at least 2 times prior to beginning the coding 
process. The second step involved generating codes from the tran- 
scripts. To do so, the first and the second authors independently 
conducted line-by-line coding of each transcript and developed 
codebooks. In the third step, we categorized similar codes into 
broader themes. Subsequently, the authors discussed each code to 
reach a consensus. Independent coding enhanced the validity of 
findings by reducing the bias of individual coders and ensuring the 
consistency of thought.28 Data were then compared and catego- 
rized to create a master codebook that represented all interview 
data. Next, in step 4, the first and second authors met to review 
and discuss the themes. Overall, we went through approximately 3 
rounds of coding before reaching a consensus, an empirically vali- 
dated approach.29 As a team, we reached a consensus for all data 
before completing this step. In step 5, we defined each theme and 
extracted sample quotations to exemplify each of the themes30,31 

in preparation to report the findings. 

To ensure data saturation, the first author was mindful to ask in- 
terview questions in the same way with each participant, during 
data collection.32 Second, research suggests that there is a direct 
link between data triangulation and data saturation.33 Therefore, 
we utilized investigator triangulation by developing a codebook 

and acquiring consensus at each stage through the thematic analy- 
sis coding process.32 

Sample Characteristics 

Participant demographics are shown in Table 1. 

Thematic Analysis Findings 

Findings demonstrated what pregnant African American women 
on Medicaid found to be meaningful during their interactions with 
their prenatal care provider. The utilization of the term 
"meaningful" is crucial as it empowers women to take into ac- 
count and implement additional health care practices that are 
nonstandard, which has the potential to impact their own and 
their baby's health, and improve infant health outcomes. 

Findings are based on 2 overarching themes: (1) conversations 
around my prenatal care and (2) equipping me with knowledge. 
The results reported are organized by themes and include sup- 
porting quotes, definitions for each, and the frequencies for each 
theme (Table 2). 

Theme 1: Conversations around my prenatal care 

Ninety percent of participants found “conversations around my 
prenatal care” to be meaningful during their interactions with 
their prenatal care providers. Interview data coded in this 
category indicated words or phrases that highlighted meaningful 
discussions and conversations such as listening, explaining, and 
providing information with prenatal care providers. 

The quotes from the participants in this study demonstrated that 
they received respectful and meaningful care, via communication, 
from their providers. For instance, 1 participant took gummy vita- 
mins due to her provider informing her of that option. Another 
participant felt that communication from her provider helped her 
to decide what she needed to “keep them and their baby safe.” 

A 29-year-old participant explained, “They usually just basically 
discuss it with you while you are there at your appointment with 
them.” 

Some participants noted that based on the conversations about 
their prenatal care, they would decide what was needed through- 
out their pregnancy to keep them and their baby safe. 

A 39-year-old participant mentioned, “Well basically it has just 
been she will tell me protocol. I will tell her my preference, and 
then we will discuss those, and basically it boils down to what is 
really needed.” 

Similarly, a 25-year-old participant said, “I pretty much try to lis- 
ten to the medical side of it. What are the risks? What are my 
risks? What am I looking at?” 
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Characteristics % n 
Hispanic origin (Ethnicity)

No 100.0% 20 
Race

African American 100.0% 20 
Level of education

Some high school 10.0% 2 
High school/general equivalency diploma 50.0% 10 
Some college 40.0% 8 

Annual household income
Less than $10 000 70.0% 14 
$10 000 to less than $15 000 5.0% 1 
$15 000 to less than $20 000 15.0% 3 
$20 000 to less than $25 000 0% 0 
$25 000 to less than $35 000 0% 0 
$35 000 to less than $50 000 5.0% 1 

Length of primary prenatal health care provider relationship
Less than 2 months 25.0% 5 
2-4 months 15.0% 3 
5-7 months 30.0% 6 
8-10 months 20.0% 4 
Was already provider 10.0% 2 

Type of primary prenatal health care provider
Medical doctor 30.0% 6 
Physician assistant 5.0% 1 
Midwife 60.0% 12 
Multiple providers 5.0% 1 

Gender of primary prenatal health care provider
Male 10.0% 2 
Female 90.0% 18 

Location of care received
Hospital 10.0% 2 
Clinic 80.0% 16 
Neighborhood clinic 5.0% 1 
Other 5.0% 1 

Type of insurance
Medicaid/Medicare 100.0% 20 

Trimester status
Second 35.0% 7 
Third 65.0% 13 

Relationship status
Single 90.0% 18 
Married 10.0% 2 

Theme Definition Example quote Frequency of theme 
n (%) 

Conversations around
my prenatal care 

Words or phrases that highlighted
discussions and conversations such as 
listening, explaining, and providing 
information with prenatal care providers 
surrounding prenatal care decision-
making. 

“Really just discussing at and weighing the options 
about what is best and what is not about it and if it 
you know if it is good right off the bat which they 
usually do you go with that decision.” [20-year-old 
participant] 

18 (90.0%)

Equipping me with 
knowledge 

Words or phrases that speak to about 
any written or web-based resources 
(such as handouts, papers, booklets, 
pamphlets) received from their prenatal 
care provider during their visit. 

“I have pamphlets on breastfeeding I have pam- 
phlets on the epidural, on medications, on mental 
health medications while pregnant, you know 
there is like getting the flu shot while pregnant, 
getting the shots they give you while you are 
pregnant, information about those.” [20-year-old 
participant] 

9 (45.0%) 

Table 1. Demographic Characteristics of Participants (n = 20) 

Table 2. Definitions and Examples of Themes (n = 20) 
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Participants also mentioned that their prenatal care provider pro- 
vided alternative options during conversations that would assist 
in their prenatal care. 

A 20-year-old participant stated, “I can’t take the prenatal pills so 
we have discussed the gummies and she has supported me on that 
because I really can’t swallow pills. Especially those big, long nasty 
pills [prenatal pills]. We discussed the gummies and she told me 
that I could take them in and that’s how I have been taking them.” 

Theme 2: Equipping me with knowledge 

Forty five percent of participants found “equipping me with 
knowledge” meaningful during their interactions with their prena- 
tal care provider. Interview data coded in this category indicated 
words or phrases that speak to any written or web-based re- 
sources (such as handouts, papers, booklets, pamphlets) that were 
received that equipped the women with knowledge. Several par- 
ticipants noted the importance of how supplemental resources 
equipped them with knowledge regarding their pregnancy and 
prenatal care. Additionally, the participants spoke about the types 
of supplemental resources they received from their prenatal care 
provider. 

A 21-year-old participant noted, “She gave me a packet of stuff and 
then she had me sign something for information as far as help 
with anything, but so far she gave me a pamphlet and stuff to look 
through as far as breastfeeding and stuff.” 

Likewise, a 25-year-old participant mentioned, “She gave me, like, 
little pamphlets on stuff.” 

A 23-year-old participant said, “I have pamphlets on breastfeed- 
ing, I have pamphlets on the epidural, on medications, on mental 
health medications while pregnant, and the flu shot while preg- 
nant.” 

Participants also noted the importance of being able to go back 
and review the information provided due to the abundance of 
information relayed during prenatal visits. 

A 29-year-old participant stated, “Of course I don’t want to be 
weighed down with papers about this stuff but I think it’s good 
that I can refer back to it if I needed’, they give you a lot of infor- 
mation, statistics, and options.” 

DISCUSSION  

This study provides additional insight into providing low-income 
African American women on Medicaid with the opportunity to 
speak to what they found to be meaningful during their interac- 
tions with their prenatal care provider. Our findings provide a 
unique perspective of an understudied group of pregnant African 
American women receiving Medicaid. This is important because it 
allows health care systems and prenatal care providers to gain a 
better understanding of what this understudied group found to be 
meaningful in order to create programs and initiatives that can 

help reduce the risk of preterm birth and improve infant health 
outcomes. 

The current study participants were exclusively drawn from the 
state of Ohio. Our study findings assume relevance to public health 
professionals, especially those working in areas with a large popu- 
lation of African Americans. In this study, we found the most sali- 
ent theme rests on the importance of participants' conversations 
around their prenatal care. According to participants from this 
study, this was found to be the most meaningful experience during 
their interactions with their prenatal care provider. These findings 
align with previous work indicating that quality and respectful 
care from providers were factors impacting reproductive health 
for women of color.34 Our findings also align with studies indicat- 
ing that conversations with prenatal care providers may improve 
prenatal care by increasing the patient’s knowledge and under- 
standing of available options based on their prenatal care needs.35 

Therefore, prenatal care providers should be cognizant of the im- 
portant role they play when assisting pregnant women with their 
prenatal care. Nevertheless, health care and government systems 
need to continue to work together to find solutions to provide 
equitable prenatal care for pregnant low-income African American 
women receiving Medicaid. 

Lastly, participants considered equipping them with the 
knowledge to be meaningful during interactions with their prena- 
tal care providers. Equipping patients with knowledge included 
any written or web-based resources (such as handouts, papers, 
booklets, and/or pamphlets) received from their prenatal care 
provider during their visit. Educational material can include addi- 
tional resources for added support that may benefit themselves 
and their baby.36 Further, resources may include in-depth infor- 
mation about specific genetic conditions and provide the most 
current testing and screening options.37 Health care institutions 
should ensure that patients are equipped with knowledge that 
addresses the needs of their patients. Information from supple- 
mental resources, together with patient-provider communication, 
may assist patients regarding their prenatal care.23 

Our findings support previous research that suggests that patients 
who receive health care resources tend to speak more positively 
about their experience.38 Along these lines, research suggested 
that providing resources to patients is crucial because it is an op- 
portunity to discuss options with the provider, arrive at decisions 
based on the suitability of circumstances, and weigh the pros and 
cons of treatment approaches.39 Therefore, it is recommended 
that prenatal care providers not only promote and provide supple- 
mental resources to aid pregnant African American women receiv- 
ing Medicaid but also review and highlight information that is 
relevant to the specific needs of each patient. 

A unique contribution of this study is that we employed a thematic 
analysis approach to investigate the experiences of an especially 
medically underserved group of pregnant women: African Ameri- 
can women receiving Medicaid.40 This study is an important step 



RESEARCH ARTICLE 
Ohio Journal of Public Health, Vol. 6, Issue 1 ISSN: 2578-6180 

6 ojph.org Ohio Public Health Association 

 

 

toward helping researchers better understand ways to improve 
patient-provider communication with medically underserved pop- 
ulations. 

This study also expands our theoretical understanding of intersec- 
tionality by applying the tenets to the lives of pregnant African 
American women on Medicaid. Through the use of intersectionali- 
ty, we provide African American women on Medicaid with the 
opportunity to speak to what they found to be meaningful during 
their interactions with their prenatal care provider and help pro- 
mote social equality, address health and social inequality issues, 
and inform actions.20 

Limitations 

First, while our use of in-depth interviews provided an intimate 
look at what pregnant low-income African American women re- 
ceiving Medicaid found to be meaningful during their interactions 
with their prenatal care provider, we acknowledge that our study 
results may not be generalizable to all African American women 
who are pregnant, low-income, and/or receiving Medicaid. Many 
participants responded to the interview questions with short an- 
swers and did not elaborate, limiting the richness of the data. 
There was no long-term follow-up to report if patient-provider 
communication and/or increased knowledge contributed to posi- 
tive health outcomes. 

PUBLIC HEALTH IMPLICATIONS  

The study’s findings have several implications for research and 
clinical practice. This study highlights culturally specific 
knowledge of prenatal care practices among underserved women, 
particularly pregnant African Americans receiving Medicaid. 
These results highlight the need for prenatal care providers to 
continue working on culturally specific ways to develop rapport, 
build trust, and increase cultural knowledge of medically under- 
served communities. This study could enhance the practice of 
public health practitioners in Ohio by increasing their awareness 
of what is important to this population. Being attentive to what 
patients see as important could not only build trust in provider 
recommendations but also build patient’s confidence in their deci- 
sion-making during their pregnancy. 

In many situations, providers have limited time with patients. If 
that is the case, then perhaps reviewing standard prenatal visit 
protocols to determine if it would be fruitful to alter how one fol- 
lows up with patients, such as putting an emphasis on education 
and listening and responding to what is meaningful to the patient. 
This is a tough situation when pressed for time and may need to 
go to health care administrators to work toward policy change for 
sustainable impact, such as increasing the amount of time provid- 
ers spend with patients per visit. Furthermore, this study high- 
lighted the need for researchers who specialize in perinatal health 
care disparities and public health practitioners in Ohio to collabo- 
rate in order to deepen this area of research and to track and im- 
prove longer-term pregnancy health outcomes. 

In the future, researchers should focus on continuing to disaggre- 
gate African American women’s experiences to capture diverse 
perspectives within prenatal care. Future policies and prevention 
programs should assist pregnant low-income African Americans 
receiving Medicaid. 
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APPENDIX 

Semi-Structured Interview Guide 

Opening Statement: Thank you for taking the time to talk with me. My name is Na’Tasha Evans and I am interested in talking to you about your experiences with 
pregnancy and health care in order to improve the health care experiences of pregnant women. The information that you provide is very valuable and will help me 
make important recommendations that will improve health care for pregnant women. The interview will take about 20 to 30 minutes but feel free to let me know if 
you need a break at any time. Everything you say will stay private. I won’t keep any information linking you to the things you tell me. I am going to record the inter- 
view so I can make notes later. The notes won’t have your name on them so nobody will be able to match you to your responses. After I make my notes, I will delete 
all the recordings. Do you have any questions about the recordings? Is it ok for me to record you? If you want to stop the interview at any time, you can. Your partic- 
ipation in this study won’t affect the services that you get. At the end of the interview, you will receive a pack of free diapers for your time. Do you have any ques- 
tions before we start? 

1. I am going to ask you a little bit about certain things that usually happen during your visits. I am interested to hear about how you and your primary prena- 
tal health care provider talk to each other about your health care options. When I say health care options, I mean discussing services and options available 
such as pregnancy classes, delivery-related choices, lab work, etc. 

a. So, first, I want you to tell me about what health care options your primary prenatal health care provider talked about with you. 
2. Tell me about the things that were most important to you when you were weighing your options? 

a. Was there anything specific that was most important? 

3. Now, I am interested to hear about how you and your primary prenatal health care provider make decisions about your care. When I say making decisions, I 
mean providing you with information and support to help you make choices about your health care. Okay, I want you to tell me about how you make deci- 
sions about your prenatal health care. 

a. Tell me about the information that your primary prenatal health care provider gave you that helped you make your decisions? 
b. What kinds of things were most important to you? 
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ABSTRACT 

Background: The study aims to analyze and interpret the exposure experiences of local residents living within 5 

miles of the Fernald Feed Materials Production Center, a former uranium processing site. The goal is to enhance public 

health efforts addressing psychological stress resulting from environmental exposure.  

Methods: Semi-structured interviews were conducted from July 1998 to February 2001 as part of the Fernald Living  

History Project. The study focuses on 4 key phenomenological events: air releases of uranium by-products, Ohio  

Environmental Protection Agency public notifications of water contamination, a citizens' class action lawsuit against the 

US Department of Energy and National Lead of Ohio, Inc, and extensive media coverage. Researchers used descriptive 

inductive coding to analyze data from these events, involving 34 participants.  

Results: The study identified 5 central themes in the residents' exposure experiences: disruptions to life, loss of 

trust, seeking answers, interpreting ambiguous threats, and adaptive responses. Participants recounted how these events 

affected their lives and triggered emotional responses.  

Conclusion: This research provides valuable insights into the experiences of individuals living near environmental-

ly contaminated sites and offers guidance for future prevention and mitigation strategies.  

Keywords: Mental health; Rural health; Qualitative research; Environmental exposure; Chronic contamination  

INTRODUCTION 

Chronic environmental contamination (CEC) is the experience of 

living in a region where toxic substances are known or expected to 

be present in the air, water, and soil at elevated levels for a pro-

longed and unknown period of time.1 Chronic environmental con-

tamination sites are highly prevalent around the world and in the 

United States. Globally, hazardous waste is a public health concern 

as 300 to 500 million tons of hazardous waste are estimated to be 

produced annually, and improper transportation, storage, and 

disposal can lead to biological and environmental harm.2  

In the United States, nearly one-fourth of the general population 

currently resides within 3 miles of a site listed on the US Environ-

mental Protection Agency (EPA) National Priorities List (NPL) of 

Comprehensive Environmental Response, Compensation and Lia-

bility Act (CERCLA) sites, commonly known as “Superfund sites.”3,4 

These sites result from improper hazardous waste management 

and require long-term, costly cleanup efforts aimed at implement-

ing a permanent solution. The “chronic” contamination spans 

years, to even decades, encompassing initial toxic contamination, 

EPA discovery, NPL listing, remedial action, and cleanup comple-

tion.5 Additionally, persistent organic pollutants with long half-

mailto:burchasa@mail.uc.edu
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lives threaten human health, persisting in soils, sediments, and the 

human body over extended periods.6    

A growing body of literature has evaluated associations between 

residential proximity to a CEC site and psychological distress  

in the form of general stress, anxiety, depression, and reduced 

health-related quality of life and has identified that mild-to-

moderate relationships exist.7 Proximity to various sources of 

environmental hazards, such as waste landfills, incinerators, facto-

ries, abandoned gas stations, and crops with excessive pesticide 

use has been shown to increase the risk of adverse health out-

comes.8 Residents living near CEC sites may experience increased 

stress due to reduced safe neighborhood space, increased cost and 

inconveniences related to managing their exposure to environ-

mental pollutants, communication with government health offi-

cials, and the experience of daily hassles such as increased traffic, 

household, and social conflict.9 Individuals living with psychologi-

cal distress over time may be at an increased risk of chronic ill-

nesses such as cardiovascular disease and obesity; they are also at 

an increased risk of taking up smoking tobacco and binge drink-

ing, which can perpetuate chronic illness.10,11 Additional research 

is needed to determine if area residents near a CEC site should be 

considered a vulnerable population at risk to adverse mental and 

physical health outcomes.  

Area residents near the Feed Materials Production Center (FMPC), 

the CEC site of interest in this phenomenological study, were di-

rectly exposed to toxic materials, mainly radon and uranium 

waste and by-products, that were generated and stored at the site 

through surrounding air and water contamination.  The FMPC was 

located in Fernald, Ohio, nearly 20 miles northwest of Cincinnati, 

Ohio. It produced 500 million pounds of pure uranium metal and 

thorium products for the nation’s defense program from 1952 

until its closure in July 1989 in order to refocus resources on envi-

ronmental restoration.12 The FMPC was operated by the site con-

tractor, National Lead Company of Ohio, Inc (NLO), under the 

management of the US Atomic Energy Commission, now known as 

the US Department of Energy (DOE).   

The Fernald Living History Project organization was established in 

1997 with the goal of recording and preserving all aspects of Fer-

nald’s history.13 Participants were recruited using a purposive 

sampling technique by seeking individuals from the community 

who were considered representative based on their exposure to 

the phenomena and who expressed interest in the site. Partici-

pants were ages 18 years and older, resided near the Fernald 

FMPC borders during its operation, were willing to participate in 

on-camera interviews, and voluntarily engaged in an informed 

consent process to participate in the interviews. To document the 

oral history of Fernald, Ohio, residents, in-depth, one-on-one in-

terviews were conducted between July 15, 1998, and February 22, 

2001, at the Fernald visitor’s site private reading room or in par-

ticipants’ homes by trained interviewers and members of the Fer-

nald Community Alliance. Each interview lasted an average of  

90 to 180 minutes and was recorded using a single digital video 

recording system. The interviewers completed the in-person in-

terviews that were recorded on video and then later transcribed 

verbatim by trained graduate students within the University of 

Cincinnati Department of Environmental Sciences. In-depth, semi-

structured interviews were conducted, with the interviewer  

tailoring their questions according to how the interview was pro-

gressing, while also having standard questions prepared for each 

participant. General probes were introduced into the interview 

(eg, “Can you tell me more about that?”). 

The purpose of the present study is to explore the lived exposure 

experiences, the personal, embodied, and unique understanding of 

chronic exposure among nearby residents, using a qualitative phe-

nomenological approach.14 This qualitative phenomenological 

research presents an opportunity to identify themes of exposure 

experiences by local residents of the FMPC. This analysis may help 

explain underlying causes of mental health diagnoses and chronic 

illnesses among the participants presented later in life.15 This 

qualitative study synthesizes and interprets the exposure  

experiences to 4 main phenomena of interest: (1) air releases of 

uranium by-products from various plants within the FMPC first 

detected in 1984, (2) Ohio Environmental Protection Agency pub-

lic notification of potential water contamination in 1985, (3) litiga-

tion between Fernald Citizens versus National Lead of Ohio, Inc 

initiation in 1985 and settlement awarded in 1989, and (4) exces-

sive exposure to local and national media attention. Additionally, 

this study seeks to advance prevention and mitigation strategies 

for environmental stressors by public health officials by raising 

awareness and understanding of contamination from the perspec-

tive of local area residents. A thematic analysis was performed to 

answer the overarching research question, “What were the expo-

sure experiences of local community residents near the FMPC 

between 1984 and 1989?”  

METHODS  

The present study aimed to depict the experiences of residents in 

the area, with the goal of enhancing public health initiatives for 

communities residing near environmental contamination. The 

underpinning philosophy of the study is the direct investigation 

and description of phenomena as consciously experienced.16 The 

philosophical assumption of the study was based upon ontology, 

the nature of reality, described as “reality is subjective and multi-

ple, as seen by participants in the study.”17 The interpretive frame-

work, or worldview, that was used to shape the interpretation of 

themes is social constructivism; as a result, the researchers sought 

to understand the world in which they lived and worked near the 

FMPC. Therefore, the goal was to rely, as much as possible, on the 

participants’ views of the phenomena.17 The descriptive method-

ology and use of inductive coding methods in the study allowed 

for the exploration of the residents’ exposure experiences without 

any pre-assumptions in order to reveal how living near an envi-

ronmental contaminated site affected their lives.18 
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The University of Cincinnati institutional review board deter-

mined the study is not considered human subjects research. All 

transcripts are available publicly online through the Fernald Com-

munity Alliance website. Informed consent was secured from all 

participants.  

Procedure  

The current study conducted secondary descriptive analysis using 

publicly available transcripts from the Fernald Community Alli-

ance website (fernaldcommunityalliance.org).  

The present study’s focus is to understand 4 primary events of 

interest. Discussion topics, such as land acquisition and plant clo-

sure, at the time of the interview that did not pertain to air releas-

es of uranium by-products from various plants within the FMPC, 

the Ohio Environmental Protection Agency’s public notification of 

potential water contamination, class action litigation and settle-

ment, or resident exposure to local and national media were ex-

cluded from the analysis.  

Inductive coding was used where each uniquely coded description 

was carefully read and reread in every transcript by the 2 review-

ers assigned to coding to increase the researchers’ robust familiar-

ity and recognition of subtleties within the text.19 The individual 

codes were assessed for completeness by the primary author. 

Each unique code was compared under each of the 4 phenomena 

of interest and assessed for patterns as part of the thematic clus-

ter analysis methodology.20 Next, the 2 researchers met to discuss 

patterns observed from the data to generate sub-themes. Sub-

themes consisted of 2 or more codes that were similar in topic and 

were used to generate holistic patterns from the list of codes. Fi-

nally, the research team grouped sub-themes to form the final 

overarching themes from the analysis. Discrepancies between the 

researchers’ interpretation of the participant codes and theme 

development were reviewed by an expert in qualitative analysis. 

To support the validity of the study, the themes were triangulated 

with the senior author of the study, a subject-matter expert in the 

events of interest and the Fernald Community Cohort. The expert 

researcher concluded the themes identified were comprehensive 

and congruent with previous studies elicited from the cohort.  

Participant Recruitment and Selection Criteria  

The present study focused exclusively on analyzing the experienc-

es of local area residents, including both current and former  

residents. Consequently, individuals including researchers, jour-

nalists, former FMPC employees, EPA regulators, physicians, and 

trustees were not included in the analysis, despite their participa-

tion in the oral history project interviews available on the Fernald 

Living History Project website. A total of 139 interviews were 

conducted for the project, with 41 of them involving area resi-

dents. Six of these interviews were excluded from the current 

analysis as the participants were both area residents and former 

employees of the FMPC. One resident interview was excluded as it 

focused on a university professor's research role rather than the 

individual's resident experience.  

As the interviews were lengthy and semi-structured in nature, the 

investigators chose to extract data codes from the 34 participants as 

part of the analysis, as each interview provided new insights into the 

events of interest. Each individual contributed to the study uniquely, 

and participant’s direct quotes are included in the findings.  

Reflexivity  

Before commencing the study, the 2 researchers assigned to read 

and code the participants’ transcripts engaged in a phenomeno-

logical reduction exercise known as bracketing. The purpose of 

this exercise was to synthesize the conventional knowledge of the 

phenomena under study and to mitigate any unacknowledged 

preconceptions that could potentially skew the data collection and 

reporting process.21,22 The researchers agreed they had a basic 

understanding of the events that occurred at the FMPC, but nei-

ther fully understood the collective and varied realities of expo-

sure experiences within the local community. The researchers did 

not report conflicts of interest, including reason for bias, and both 

agreed to honest coding and maintaining the integrity of the re-

search as core values in their personal belief system.  

RESULTS  

Participant Characteristics  

A total of 34 Fernald area residents aged 43 to 92 years (M = 61.7, 

SD=13.3, missing data=8) were included in the analysis. There 

were an equal number of males and females in the study (n=17 

each). The majority of residents were participants in the medical 

monitoring program which was created in the aftermath of the 

1989 class action settlement; the program ran for 18 consecutive 

years through 2008 (n=26). All participants were White (N=34), 

which is representative of the source population residing within 5 

miles of the FMPC borders in Butler and Hamilton counties (Table 

1).23 To address the research question of interest, 5 overarching 

themes and 19 sub-themes were developed from 294 unique par-

ticipant codes (Table 2). 

Sample Demographics N=34 

Age (years) at the time of interview                                              Count 

 40 – 50 7 

 51 – 60 6 

 61 – 70 5 

 71 – 80 6 

 81 – 90 1 

 91+ 1 

 Unknown 8 

Sex                                                                                                 Count 

 Female 17 

 Male 17 

Enrollment Characteristics                                                             Count 

 Enrolled in the Fernald medical monitoring program 26 

Table 1. Demographic Characteristics of Study Participants  

fernaldcommunityalliance.org
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Table 2. Thematic Analysis of the Fernald Living History Project Study Participants’ Experiences 

Theme #1: Disruptions to Life 

Participant Descriptions Sub-themes 

“One of the telltale signs as I look back was that we were not getting the repeat campers. We were filling the camp 
and getting the campers every summer but with each new splash of information, we were losing more folks.”     

– Participant #1, male, age 48

“Nobody would buy this property. Would you buy my house?” – Participant #26, male, age 50

Fear, loss of security 

“You don’t know because you’re not educated and it’s not your field. And you feel very helpless. And we went home 
that night, and we, you know, talked to our families. And, you know, what do you say to a 7-year-old? You don’t, you 
can’t say anything to a 7-year-old because I, I knew he wouldn’t understand.”     

– Participant #22, female, age 43

“We just felt bad about it. There wasn’t anything that we could physically do about that, you know. It was a problem 
that had been created, and um, there was just nothing that we could do.” 

– Participant #11, male, age 63

Processing distressing 
information 

“Well, I think the whole thing was a bad situation. Looking back, you know, I mean, now that we’re, we’re told how 
harmful it is, and releases come out in the paper how much more likely we are to get cancer, and I think it’s a real bad 
deal now. But you know hindsight is 20-20 I guess.”                                  – Participant #13, male, age 49 

“I think as time went on it was well proven you know that it did result in a lot of damage. Not only the people on plant 
but the people probably off the plant. And there again, it's one of those situations that is very difficult to prove.”     

– Participant #7, male, age 67

Assessing the damage 

“We were asked at one time to have a family picture of my brothers and all of our family and kids sitting around the 
kitchen table looking sad. We were all supposed to sit there and look like we were all dying, and they wanted to take a 
picture.”                                             – Participant #4, female, age unknown 

“It was a very traumatic time. It I, was sort of like we didn’t have a Christmas, because we were always being inter-
viewed, and meetings.”                         – Participant #26, male, age 50 

Discovering the new 
reality 

Theme #2: Loss of Trust 

Participant Descriptions Sub-themes 

“You trust the government and trust that they know what they’re doing, and you expect them to do the right thing.”                                                 
– Participant #14, female, age 49

“It seems to me that perhaps they just weren't as, as sensitive to the type of material that they were dealing with.” 
– Participant #24, male, age unknown

Expectation to be protected 

“I think probably one of the thoughts that crosses your mind is up until then [is] the government had been a little less 
than honest with reporting what was going on because I think that they didn’t have very much community contact.”    

– Participant #6, female, age 74

“Uh, I’ll choose a nice word, MAD, uh, DECEIVED. And I think that the deceit was the biggest thing because I don’t 
really like to be lied to...And here, you know, your own government who would do that to somebody else had been 
doing that for years and they were in a denial stage too.”                       – Participant #10, female, age 45 

Mismanaged disaster 

“My opinion of the whole thing: they should have never given anybody any money; they should have come in here 
and put water in our whole area. The water that they contaminated.” – Participant #17, male, age 71 

“I think that the little, few little measly bucks that we got out of the settlement was not satisfactory.” 
– Participant 32, male, age 61

Settlement Dissatisfaction 

Theme #3: Seeking Answers 

Participant Descriptions Sub-themes 

“If one something like that [a tornado] was to come through the area and those lids on there were lifted, what would 
happen to the community? You know, if that stuff got spilled out into the air too far and with the heavy concentration 
of it would, you know, our concerns are for that.”          – Participant #30, male, age 77 

“But, uh, that worries me you know, is it hereditary? I mean nobody-my mother didn't have it…my grandmother didn't 
have it. Is it something in the environment or am I just that unlucky?”    

– Participant #27, female, age unknown

Searching for truth 

“Well, back then, at that time I really didn’t believe it. I thought it was overblown by the media and I didn’t think there 
was any real danger for us.”                  – Participant #2, female, age 57 

“I think a lot o’ times, the news releases over there that are purely informational, are intended to be sensationalized.” 
– Participant #21, male, age 52

Making sense of mixed 
messaging 
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Theme #4: Interpreting Ambiguous Threats 

Participant Descriptions Sub-themes 
 
“To be honest with ya, we didn't pay any attention to it. It was just another article in the news, uh we just didn't pay 
any attention to it.”                                  – Participant #23, female, age 62 
  
“I don’t know that I actually processed enough of the information to remember it.” 
 – Participant #8, female, age 52 

 
Indifference to the media 

  
“It was never an issue.”                                                                  – Participant #6, female, age 74 
 
“I got a well. My water's good and I'm not worried. I'm on the safe side of it.”   
 – Participant #9, male, age 81 

 
Perception of safety 

  
“Um, I didn't react to it at all. I mean, it never bothered me or affected me or anything else. I just thought at the time, if 
somebody intentionally knew that dust collector was leaking and let it leak, then they should be punished.”                                
 – Participant #5, male, age unknown 
  
“At that time, I didn't have any emotional distress. I filled out everything; oh, I'm fine. Everything's fine… I didn't think 
there was real danger.”                     – Participant #2, female, age 57 

 
Perceived to be unaffected 

Theme #5: Adaptive Responses 

Participant Descriptions Sub-themes 
  
“And at that point I said, “We’ll stay, and we’ll fight.”                – Participant #22, female, age 43 
    
“We educated ourselves very quickly.”                                       – Participant #22, female, age 43 

 
Developing autonomy 

  
“I’m concerned about my family’s health and safety. And I wanted their health and safety to be secure. And then, too, if 
my community’s health and safety isn’t well, my family’s health and safety isn’t well. I only want my family to have a 
better quality of life.”                              – Participant #18, female, age 56 
  
“I was very angry, and that's why I got involved with FRESH, to see if through them I could ah, find out any more.”                                                                      
 – Participant #16, female, age 67 

 
Motivation 

  
“Ten thousand dollars is a good chunk of money but it doesn't buy you a life. And it doesn't buy my kids a life. And I 
mean I appreciate the money but there is only so much that money can buy.” 
 – Participant #29, female, age 43 
  
“I go over to the examinations I think every 2 years now. So, I think it's a wonderful thing that people can do that.”                                                            
 – Participant #20, female, age 79 

 
It’s not about the money 

  
“We did it by sitting at the table, too. Sitting at meetings and help designing the public water system. The ground was 
contaminated also. We made sure the pipes were certain kind of pipes formed. We made decisions in that area also. 
So again, we all worked together.”                                    – Participant #18, female, age 56 
  
“The government tries to protect everybody, and you can't do it. People have got to protect themselves.”                                                                       
 – Participant #19, male, age unknown 

 
Community action 

  
“I was terrified, um, because I was afraid they were going to find cancer.”    – Participant #3, male, age 56 
  
“We were really tired of our lives kind of being an open book and being splashed everywhere.” 
 – Participant #22, female, age 43 

 
Resilience in the face  
of conflict 

Table 2 (continued). Thematic Analysis of the Fernald Living History Project Study Participants’ Experiences   

Disruptions to Life  

The greatest threat to the participants' well-being and quality of 

life was the emotional distress caused by living in close proximity 

to the FMPC. Initial emotional responses to the revelation that 

their community's water may be chronically impacted by persis-

tent pollutants were wide-ranging, with a primary focus on con-

cerns for personal and familial health and safety. Additionally, 

residents found some of the scientific language used to describe 

the contamination to be 'technical' and 'difficult' to understand. 

One example given was the reporting of radioactivity levels in 

picocuries, which can be challenging to interpret. Many partici-

pants used phrases such as 'frightened,' 'scared,' 'felt bad,' 'upset,' 

'helpless,' and 'powerless.' One mother reflected on her experi-

ence explaining the situation to her young son: 

“You don’t know because you’re not educated and it’s not your field. 
And you feel very helpless... And, you know, what do you say to a 7-
year-old? You don’t, you can’t say anything to a 7-year-old because I, 
I knew he wouldn’t understand.” —Participant #22  

Participants described the day-to-day disruptions to their daily 

life by simply living near the FMPC. Multiple participants recalled 

the loss of security felt when they were notified of the potential 

contamination of pollutants to the ground and surface water. The 

residents recalled their use of bottled water to suffice their daily 

needs for drinking, cooking, cleaning, and bathing. The concern for 
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ground and surface water contamination extended to nearby busi-

ness owners. 

Other disruptions that reduced quality of life included fear of 

property devaluation of their homes, business properties, and 

farmland. One resident expressed her concerns about her and her 

brother’s lost inheritance of the family farm if they would be una-

ble to sell it. Another worried about the negative effects of media 

attention on selling their property. One resident said, “Nobody 

would buy this property. Would you buy my house?”  

Loss of Trust  

Participants were distressed by the actions of the DOE and the site 

contractor, NLO. Many expressed an expectation that the authori-

ties and operators should have protected the community from 

contamination, but they ultimately failed to do so. One participant 

stated, “You trust the government and expect them to know what 

they’re doing and to do the right thing.” Another resident said she 

didn’t think the uranium oxide release was dangerous because, 

“Surely they would let us know and try to help us settle someplace 

away from it.” Other residents suspected that they were being 

taken advantage of because they lived in a rural Midwest  

community, using words such as 'rural no-man’s land' and 'lack of 

community knowledge.' One resident, who had lived on her grand-

father’s family-owned farm for her entire life, described her initial 

expectations regarding the role of the authorities: 

“Because we’d lived there all our life and we had a sort of opinion 
that they were kind of going to take care of us and they were going 
to do things right and that’s why they sent us the letter to let us 
know.” —Participant #4  

Residents echoed their experiences of the disaster events being 

mismanaged by the authorities regarding cooperation, communi-

cation, transparency, and knowledge sharing.  

Seeking Answers   

A common thread in participant responses was their search for 

the truth. Residents desired to be equipped with knowledge and 

the power to make informed decisions to support their families’ 

health and well-being. Because they felt they were not receiving 

transparent information from authorities, it fell upon them to ask 

the necessary questions to uncover the truth about their exposure 

to toxic pollutants. The extensive media coverage of the events 

was one important source of information for area residents as 

they too were learning about their potential risk of exposure from 

news outlets.  

One resident mentioned feeling ‘vindicated’ upon learning what 

the FMPC produced because she had suspected her husband’s 

premature death was caused by his employment with FMPC. How-

ever, the messaging from different sources was often confusing 

and conflicting. Residents believed it to be exaggerated so it was 

not treated as a trustworthy source of information. Residents used 

the terms ‘extreme,’ ‘sensationalized,’ and ‘somewhat real’ to de-

scribe the news reports. A local business owner expressed his 

frustration with the media coverage:  

“There’s lots of frustration on both, both sides o’ this... I just don’t 
understand why we can’t do a quicker job? Or at least a better pub-
lic relations job on getting this figured out?” —Participant #21  

Participants reflected on questions to which they may never have 

answers such as the true health effects caused by living near the 

FMPC. Residents expressed guilt related to their children’s health, 

wondering if they caused endangerment to their kids by living 

near the FMPC. Multiple residents described loved ones who had 

experienced health problems but also expressed uncertainty 

about whether these issues were related to exposure from the 

FMPC. One participant described her daughter who had died from 

cancer, but she did not know if the site was to blame. Another 

resident described her fear of going to the doctor, where routine 

appointments always seemed to lead to cancer screenings.  

Interpreting Ambiguous Threats  

Many participants in the community did not immediately express 

negative emotional responses to the events, especially when the 

threat to their health was not clearly conveyed by the local health 

authorities or media coverage of the events. Some residents stat-

ed, “I guess I wasn’t interested enough” and “I don’t remember 

that I was afraid or worried or anything.” Others admitted that 

they didn’t acknowledge the media coverage, “I may have read it, 

but I don’t even remember it.”  

Under these circumstances, residents may have been over-

whelmed by the media coverage, felt the information they were 

given was untrustworthy, were too young to remember a first-

hand account of the events, or did not perceive themselves to be 

as significantly impacted by the events as their neighbors. One 

resident stated, “I hate to admit that I was ignorant, but I was only 

a kid.” Another resident described why she did not immediately 

react to the news of contamination: 

“Well, back then, at that time I really didn’t believe it. I thought it 
was overblown by the media and I didn’t think there was any real 
danger for us. I was not at all concerned.” —Participant #2  

Some residents reported feelings of safety and security because 

they did not believe their water, property, emotions, or quality of 

life were adversely impacted at the time. Residents used the 

phrases ‘wasn’t involved,’ ‘wasn’t interested,’ ‘not upset,’ ‘not wor-

ried,’ and ‘never an issue’ to describe their responses to the 

events. The residents’ perceptions may have been influenced by 

their lack of perceived exposure to the events.  

The various mentalities of the residents represented a broad spec-

trum of psychological impacts that a community faces and how 

these impacts change over time as new mental and physical health 

conditions arise in themselves or their loved ones. 

Adaptive Responses  

Participants were growing increasingly ‘alarmed’ and ‘frustrated’ 

with the authority figures who were responsible for managing the 
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risk to the community. Residents described many reasons to get 

involved with the class action lawsuit from feeling ‘angry’ and 

using the legal system to demand answers to simply seeking a 

transparent share of knowledge so they can be better equipped to 

protect their families. One resident described her motivation to 

get involved: 

“I think one of the main reasons was trying to gain the information 
because they weren’t really forthcoming...” —Participant #10 

Many noted that their motivations were not based solely on finan-

cial restitution but other grounds that were important to the resi-

dents. One resident described her experience with the lawsuit as 

‘having no other option’ because ‘nobody would answer our ques-

tions.’ 

The community began to act autonomously. They attended public 

meetings and described the meetings as ‘mobbed’ and ‘packed,’ 

where they began to ask questions directly to the authorities face-

to-face. Collectively, they mailed letters to the DOE and ‘worked 

together’ to ‘gather as much information’ as they could about their 

situation. One resident said, “The first book I got was about how to 

hire an attorney.” Members of a community organization de-

scribed how they ‘educated themselves quickly’ and made a com-

mitment that ‘this will not happen again, not here.’  

Although the lawsuit was ultimately a success for the area resi-

dents, their exposure to the class action lawsuit took an emotional 

toll on many of the participants. One resident says that he took 

‘flak from people’ who did not want to attract attention to the area 

that would further devalue their properties if they did not win the 

case. He went on to describe how this fractured some of his rela-

tionships within the community, stating, “We found out that peo-

ple we thought were our friends, aren’t our friends at all.” 

DISCUSSION  

Ultimately, the exposure experiences of the area residents are 

characterized by the belief that the authorities mismanaged the 

Fernald, Ohio, FMPC operations and failed to protect their commu-

nity from environmental contamination of toxic pollutants. Resi-

dents expected to be protected by the US federal government, and 

many felt that there was a duty from the operators who worked 

for the NLO to prevent contamination. The residents felt a wide 

range of emotions to learning that their community had been pol-

luted by the federal government including helplessness, frustra-

tion, anger, concern, and fear. Interestingly, the residents seemed 

to focus more on water contamination than the airborne exposure 

which was subsequently found to contribute over 80% of the body 

burden.24 The media propagated confusing, contradictory, or exag-

gerated messages and, concurrently, health authorities did not 

tailor or limit the excessive coverage to promote a singular truth-

ful account that may have had positive benefits for the communi-

ty.25 The residents channeled these emotional responses into 

organized community action by attending public meetings, com-

municating independently with officials, initiating a grassroots 

community organization group, and suing the NLO and DOE for 

 

$300 million. The lawsuit was eventually settled in 1989 for  

$78 million on the grounds of property devaluation and emotional 

distress.26  

There were 2 important subsequent events not covered in the 

current study that improved the relationship between the Fernald 

area residents and the US government: (1) closure of the FMPC in 

1989 that refocused resources on the remediation of the site and 

(2) conversion of the site to a nature preserve in 2008.27 The Fer-

nald FMPC was deemed a Superfund site in 1990 by the EPA and 

the cleanup date predictions for the groundwater under the waste 

storage area onsite is 2045.28,29 Additionally, the restoration pro-

ject returned indigenous animals and plants to the area and trans-

formed the site to a green space with wetlands, ponds, and forest. 

The DOE Office of Legacy Management manages the preserve to 

monitor the ongoing groundwater cleanup activities and status of 

ecological restoration.27 In addition, the experiences of these resi-

dents led to the creation of 3 educational modules which inform 

community members of the best practices for addressing hazard-

ous waste cleanup, with Fernald being 1 of the 3 example commu-

nities (Lessons Learned on the Road to Environmental Cleanup 

https://www.med.uc.edu/depart/eh/centers/ceg/lessons-learned). 

This study presents limitations. First, the exposure experiences 

drawn from the Fernald participants of this study are not transfer-

able and, therefore, do not represent the varied experiences of 

local residents near all environmental waste sites in the United 

States or globally. The goal was not to transfer the results to the 

broader population but instead to understand the unique perspec-

tives of the local community residents in relation to the nearby 

CEC site. Secondly, we chose an exclusive time period for the pre-

sent study. Additional topics discussed as part of the interviews 

that were not covered within the scope of this project include the 

government seizure of property from local landowners to build 

the site, relationships with FMPC employees, and ongoing envi-

ronmental remediation. Transcripts of the FMPC former employ-

ees are available on the Fernald Living History website for public 

viewing but were not included in the present study, as the aim 

was to gain an understanding of the specified phenomenological 

events from the lived experiences of the local community members. 

PUBLIC HEALTH IMPLICATIONS  

Residents surrounding the Fernald FMPC experienced various 

mental and emotional burdens simply due to their proximity to 

the uranium processing facility during a tumultuous period in 

American history, marked by the Cold War. This study focuses on 

events from the late 1980s, and its findings hold relevance for 

contemporary public health audiences. On February 8, 2023, in 

East Palestine, Ohio, 20 railcars carrying the human carcinogen 

vinyl chloride, used in the production of polyvinyl chloride plastic 

and vinyl products, derailed, releasing hazardous substances into 

the surrounding soil, streams, and air.30,31 Since the incident, com-

munity members have reported experiencing headaches, sore 

throats, and difficulty breathing, along with expressions of distrust 

https://www.med.uc.edu/depart/eh/centers/ceg/lessons-learned
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and challenges in interpreting official environmental sampling 

records.32 The findings of this study underscore the importance of 

a centralized, clear, and timely response from health officials. 

They also advocate for the inclusion of a robust mental health 

mitigation plan in emergency response toolkits to enhance the 

emotional well-being and long-term quality of life for local resi-

dents.  
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