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I am very happy to introduce myself as the next editor of the Ohio Journal of Public Health (OJPH). I am very grateful  

for the opportunity given to me by the Ohio Public Health Association. I am also very appreciative of the work Sheryl 

Chatfield has put into the journal and in establishing it within the Directory of Open Access Journals. I am excited about 

the future of the journal and to build upon the foundation laid by Dr. Chatfield. I envision the journal providing  

important insight into the health and well-being of the people in Ohio and providing guidance for public health practi-

tioners in their work to improve people’s lives. Coming off the height of the COVID-19 pandemic, many issues are likely 

to impact the health of Ohioans.   

While it seems that COVID-19 is no longer on the minds of many Ohioans, the disease is still present within the state.  

Since the beginning of 2024 there have been 91 786 cases of COVID-19 within the state, with 3365 being hospitalized 

and 598 deaths.1 While this is a fraction of what was seen during the first year of the pandemic, it still highlights the 

presence of the disease and that it is the fourth leading cause of death in the state.2  Additionally, long COVID (the  

continuation or development of new symptoms 3 months after the initial SARS-CoV-2 infection, with these symptoms 

lasting for at least 2 months with no other explanation) is a problem that many Ohioans are reporting.  Data from the 

US  Census Bureau found that approximately 30% of Ohio people report long COVID symptoms.3 Nationally, race/ethnic 

minorities, along with sexual and gender minorities, have reported suffering from long COVID.4 COVID-19 is not  

finished with Ohio, and with only 12% of Ohio having updated vaccines, COVID-19 will continue to be a problem within 

the state.   

The election in November 2023 led to the passage of Ohio Issue 2, which led to the legalization of recreational marijua-

na in the state, making Ohio the 24th state to do so.  This change can potentially lead to public health issues within the 

state. Examples include increased risk for accidents due to cannabis use as well as accidental ingestion of cannabis edi-

bles. Studies examining motor vehicle accidents found some evidence of harm due to driving while high; these effects 

were inconsistent.5-7 One aspect that should be of concern is the rise of accidental poisoning by adults, children, and 

pets ingesting cannabis edibles. A systemic review found that acute cannabis poisonings increased after the legalization 

of cannabis.8 Overall, the legalization of recreational cannabis has led to an increase in the use by adults but not that of 

adolescents.9 Additional questions exist regarding recreational cannabis’ impact on other substances (tobacco, alcohol, 

and other drugs).  Given Ohio’s history with opiate usage and outcomes, attention to the impact of recreational cannabis 

is warranted.    

Ohio continues to experience problems related to opiate use and overdose.10 Ohio is not alone in the opiate epidemic, 

and the amount of fentanyl available is impacting overdose rates across the country.11 The opiate problem is but one 

problem in what is referred to as “Disorders of Despair,” as drug overdose, suicides, and alcohol-related liver diseases 

are related to people’s poor economic and social conditions.  In the past, discussions about disorders of despair were 

focused on the lives of White men and women; however, recent research shows no difference between White and Black 

Ohioans in the rate of deaths from Diseases of Despair.12 African-American Ohioans are at more risk for overdose as 
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fentanyl is being laced with other drugs; at the same time, they lack access to important resources that can prevent 

overdose.13 Preventing overdose among all Ohioans is an important goal, equally important is examining the social de-

terminants that can impact the health and health behaviors of Ohioans.   

Public Health itself has been under attack even before the COVID-19 pandemic. Ohio ranks 37th in Public Health funding 

by the United Health Foundation.14 This can be seen in the high rates of smoking and cardiovascular diseases in the 

state.14 Since the pandemic, we have been seeing attacks on the very concept of public health.  Governmental bodies are 

seeking to limit collective efforts to improve the health of communities in favor of individualistic strategies where vac-

cines and mask-wearing are seen as a personal choice. In this way, the government and other organizations can then 

paint morbidity and mortality because of people’s personal choices and not social and economic factors, just like smok-

ing.  Public Health policies and other collective forms of action to improve people’s health are not popular among many 

policymakers, which led to the passing of legislation limiting public health activities.15  

As OJPH editor, I see the Ohio Journal of Public Health as an important tool to highlight the health issues facing Ohioans 

and an important tool for advocates looking for evidence-based material. While there are many health issues in the 

state, there are also dedicated public health workers, academics, and other professionals across the state working to 

improve the health of communities. I look forward to helping authors share their work with others and aiding students 

in becoming academic writers. 
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ABSTRACT 

Background: Hemp-derived psychoactive cannabis products (HDPCPs), such as delta-8 tetrahydrocannabinol (THC), 

emerged onto the market as an alternative to cannabis following the 2018 US Farm Bill which legalized hemp. Research 

on HDPCPs remains limited. The purpose of this research was to evaluate the availability, placement, and consumption 

modality of HDPCPs as well as to identify potential defining characteristics of consumers. 

Methods: Between October 2022 and January 2023, researchers visited a random sample of 82 tobacco retailers in 

Cleveland, Ohio, to evaluate the availability of HDPCPs marketed as delta THC (eg, delta-8 or delta-10). Information was 

captured on where the HDPCPs were placed (eg, behind the counter, on the counter, by candy, or elsewhere) as well as 

the consumption modality (eg, edible or inhaled). Among retailers who stocked these products, clerks were asked who 

typically buys these products and how often they are purchased. 

Results: Over two-fifths (41.5%) of retailers carried HDPCPs. Most retailers (97.1%) carried delta THC products behind the 

counter and carried products as inhaled (82.4%), edible (70.6%). More than half of retailers (55.9%) carried both inhaled 

and edible forms of HDPCP. Retail clerks reported on a range of ages of consumers from younger to older or “everyone.” 

Conclusion: Hemp-derived psychoactive cannabis products are prevalent in this pilot study sample. These findings  

necessitate additional research to better quantify the population health impact of these products to determine if  

regulatory action may be necessary to protect public health. 

Keywords: Hemp-derived psychoactive cannabis products; Delta-8; Market research; Substance use 

© 2024 Jessica Suratkal; Erika Trapl; Catherine Osborn; Pranav Vasu; Stephanie Pike Moore. 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/). 

INTRODUCTION 

Hemp-derived psychoactive cannabis products (HDPCPs) emerged 

onto the market in the United States (US) following the 2018 Farm 

Bill, which removed hemp from the list of federally controlled sub-

stances.1 This legislation allowed for the proliferation of industry 

seeking to use hemp-derived cannabidiol (CBD) to synthesize psy-

choactive cannabis products,2 which contain the same psychoac-

tive constituent of federally illicit cannabis, tetrahydrocannabinol 

(THC).3-5 These products are more commonly referred to as  

delta-8, delta-10, THC-O, or TCH-P.  

While several states restricted or banned the sale of HDPCPs, these 

products are still largely available to populations of all ages in the 

majority of US states,2,6 thus making them an attractive option to 

individuals who use THC, particularly in places where adult or 

medicinal cannabis use remains restricted. Public interest in 

HDPCPs has grown tremendously,7 with the number of online 

mailto:stephanie.pike@case.edu
https://doi.org/10.18061/ojph.v6i2.9747
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http://creativecommons.org/licenses/by/4.0/
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search queries for delta-8 THC hitting 35% of the “marijuana” 

query in 2021.8 To cater to a growing consumer base, HDPCPs 

have become particularly prevalent online as well as in brick-and-

mortar retailers such as convenience stores, gas stations, and bo-

degas, where CBD and other hemp products are also commonly 

sold.9 

The production and sale of HDPCPs may present several risks to 

broader public health. First, there is no regulatory oversight of the 

production of these cannabinoids. Manufacturers may use strong 

reactants which have not been thoroughly evaluated for their im-

pact or safety, nor are they required to be disclosed to consum-

ers.2,10 Second, there is limited information about how to treat 

individuals who experience adverse effects. Currently, many medi-

cal facilities do not have toxicology screening assays readily avail-

able to assess for potential exposure to or intoxication with 

HDPCPs.6 Further, many manufacturers have mislabeled products 

with incorrect THC concentrations, posing a hazard to consumers 

who may not know exactly how much of this psychoactive sub-

stance they are consuming.11,12 As a result, poison control centers 

and emergency departments are seeing pediatric patients uncon-

scious and unresponsive because of high-dose exposure to THC,9 

highlighting a consequence of a lack of product oversight. Addi-

tionally, new isomers are being synthesized rapidly, with the re-

cently emerging THC-P being reported to be 33 times stronger 

than the naturally occurring delta-9 isomer.13 In line with industry 

innovation and as HDPCPs continue to become more potent, there 

is growing imperative to thoroughly evaluate the potential risk to 

public health.  

Research on availability and prevalence of use of these products is 

limited. Among adults who used cannabis in the past 30 days, 

16.7% report use of delta-8 THC.14 There is evidence that these 

products are disproportionately available in socioeconomically 

deprived communities,15 which would exacerbate existing inequi-

ties if these products are found to contribute to poorer health out-

comes particularly within the scope of substance use disorders 

and their subsequent health outcomes. While the state of Ohio 

implemented legislation in December 2023 which allows for retail 

sales of cannabis and possession of up to 2.5 ounces of cannabis 

by residents over the age of 21 years,16 there is no current legisla-

tion regulating or restricting sales or marketing of hemp-derived 

psychoactive cannabinoids. However, in January 2024, Ohio legis-

lators have begun discussions regarding restrictions or regulation 

of these products across the state.17 One notable gap, however, is 

that little is known regarding the general availability of these 

products to potential consumers particularly in brick-and-mortar 

locations. To date, there are fewer than 5 publications describing 

the availability of HDPCPs in a physical retail space, none of which 

are set in Ohio. In order to begin laying a strong scientific founda-

tion to assess public health impact, this research sought to deter-

mine if the availability of HDPCPs could be captured using 

measures adapted from the field of tobacco. 

METHODS  

Setting 

In the city of Cleveland, prior to statewide implementation of adult 

use cannabis laws in 2023, cannabis retail sales were restricted to 

medical use with a limited number of available licensed dispensa-

ries in the city.18  Cleveland  is a highly segregated city due primar-

ily to historic redlining practices which have contributed to one of 

the most substantial poverty rates in the US with an estimated 

31.2% of Cleveland residents living under the federal poverty line 

compared to Ohio (13.4%) and the US (11.5%).19,20 In hand with 

the current legislative context, these factors may represent a vul-

nerable context for individuals who are susceptible to these prod-

ucts thus necessitating research to assess their availability in their 

first steps toward broader evaluation of the impact of HDPCPs. 

Retail Sample 

The sample used in this pilot study was drawn from the Cleveland 

Food and Tobacco Retail Database (CIFTR). Collected since 2015, 

CIFTR includes an annual assessment of all food and tobacco  

retailers in Cleveland. Tobacco retailers were chosen for data  

collection for this study because HDPCPs have been found to be 

commonly available in these stores.21 Additionally, cannabis and 

tobacco products often are used concurrently or in a substitutive 

manner, that is switching one product for another.22 Therefore, a 

high prevalence of HDPCPs in tobacco retailers may have implica-

tions for tobacco smoking cessation. 

A stratified random sample of 20% of the 422 tobacco retailers 

was identified from CIFTR in summer 2022 (n=85). Sampling was 

stratified by the east and west sides of Cleveland due to broad 

sociodemographic differences, which are linked to the historic 

redlining practices of the mid-20th century and contribute to high-

er rates of area deprivation on the east side of the Cuyahoga River 

compared to the west side19 as well as a greater number of tobac-

co retailers (229 on the east side and 193 on the west side) based 

on the 2022 CIFTR data collection. Thus, random sampling was 

conducted with 20% of retailers within each geographic stratum.  

Data Collection 

The data collection tool used items adapted from the Standardized 

Tobacco Assessment for Retail Settings (STARS) surveillance de-

veloped by the State and Community Tobacco Control Research as 

well as the tobacco-related Assurance of Voluntary Compliance 

Field Inspection Form which are both published by Counter Tools 

to capture availability and placement of tobacco products.23,24 The 

adaptation of these items asked specifically about the availability 

of products marketed as “delta” or “Δ” THC (eg, delta-8, delta-10) 

and the placement of these products (eg,  behind the counter, on 

the counter, within 1 foot of candy, or elsewhere) to evaluate the 

potential accessibility of these products to adolescents or children 

with products that were behind the counter being considered not 

accessible and those on the counter, by candy, or elsewhere being 

https://ojph.org
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considered accessible. Two items were developed to better  

understand the availability of these products across consumption 

modality to gain a broader sense of how products may appeal to 

individuals who use or co-use tobacco or cannabis (eg, inhaled 

vape or combustible) or to youth (eg, edible candies). To capture 

this, the data collection tool included options to indicate whether 

the products available were intended to be inhaled (eg, as a vape 

or vaping concentrate, prerolled joint, or “flower”) or eaten (eg, as 

a candy, beverage, or other edible). Lastly, to capture any infor-

mation about potential consumers, an open-ended question, “Who 

buys [HDPCPs]?” was developed to help guide the development of 

future surveillance items. The data collection tool used in this  

research is shown in the Appendix. 

Two research assistants received training in the audit tool and 

protocol before conducting any audits. Prior to conducting the 

pilot study, the tool was tested in 3 retailers and modifications to 

the tool or protocol were made based on the feedback received by 

the research assistants. Once the tool and protocol were finalized, 

both research assistants visited each of the 85 retailers between 

October 2022 and January 2023. Three retailers were excluded 

from data collection and analysis because they were closed or 

declined to participate, yielding a final sample of 82 retailers. 

Analysis

Data on the availability, placement, and consumption modality of 

HDPCPs in tobacco retailers are provided descriptively. Bivariate 

analyses using chi-square and Fisher exact tests were used to 

evaluate differences, if any, between HDPCP availability, place-

ment, and consumption modality on the east and west sides of 

Cleveland. In addition to the quantitative data, qualitative sum-

maries regarding potential consumer characteristics were sum-

marized to generate recommendations for future data collection. 

RESULTS 

a

 

 

Across the random sample of tobacco retailers visited in this pilot 

study (n = 82), 41.5% (n = 34) carried HDPCPs (Table 1). The 

HDPCPs were predominantly located behind the counter (97.1%) 

in places that were not accessible to consumers without the assis-

tance of a retail clerk. Only one store placed these products on a 

counter, and no stores placed them near candy or elsewhere in the 

store. Products were available in both consumption modalities, 

inhaled (82.4%) and edible (70.6%). No differences were ob-

served between retailers on the east side or west side of Cleveland 

with respect to availability, placement, or modality with one ex-

ception. West side retailers were more likely to carry both inhaled 

and edible forms of HDPCPs than retailers on the east side (76.5% 

compared to 37.5%, respectively). 

Qualitative responses were captured from HDPCP retailers  

(n = 33). Clerks responding to the question regarding who is  

purchasing these products consistently mentioned age in their 

responses while others discussed other demographic characteris-

tics including race and gender. When discussing age, there was 

substantial variability among responses particularly with no clear 

age group emerging as the primary consumer. Several clerks re-

ported that younger populations typically purchase HDPCPs, while 

others reported middle aged or older consumers. Finally, some 

clerks reported that “everyone” bought these products or that 

ages were “varied” with a “mix of old and young.”  

Table 1. Availability, Placement, and Consumption Modality of Hemp-Derived Psychoactive Cannabis Products  Cleveland, Ohio, 2022-2023 

 Full sample East side West side 

p valueb 

 n=82 n=43 n=39 

 n % n % n % 

Availability        

 34 41.5% 16 37.2% 18 46.2% 0.4116 

Placementc,d               

 Not accessible 33 97.1% 15 93.8% 18 100% 0.2817 

 Accessible 1 2.9% 1 6.3% 0 0% - 

Consumption modalityd,e             

 Inhaledf 28 82.4% 12 75.0% 16 94.1% 0.1304 

 Edibleg 24 70.6% 10 62.5% 14 82.4% 0.1412 

 Both inhaled and edible 19 55.9% 6 37.5% 13 76.5% 0.0366 

a Includes products marketed as “delta” or “Δ” tetrahydrocannabinol (THC) excluding delta-9 THC which is naturally occurring. 
b Calculated based on chi-square or Fisher exact test. 
c Placement was measured to evaluate the potential accessibility of these products to youth. Products located behind the counter were considered not accessible while 

products located on the counter or by candy were determined to be accessible. Notably, only 1 retailer had products on the counter and no retailers placed these 
products near candy or elsewhere in the store. 

d The proportion calculated here represents the number of retailers carrying hemp-derived psychoactive cannabis products. 
e Retailers could carry multiple modalities of products which means that totals will not add up to 100%. 
f As a vape or vaping concentrate, prerolled joint, or “flower.” 
g As a candy, beverage, or other edible. 

DISCUSSION  

Results from this pilot study demonstrate that HDPCPs are preva-

lent in tobacco retailers in Cleveland, with 41.5% of retailers in 

this pilot study offering some form of these products (eg, inhaled, 

edible), which may necessitate broader epidemiological surveil-

lance and investigation in Cleveland as well as the state of Ohio.  

The high prevalence of HDPCPs in this Cleveland sample, along 

with a lack of regulation or restriction on these products in Ohio, 

necessitates regulatory oversight. While Ohio legalized adult can-
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nabis use in 2023, HDPCPs are expected to remain a prevalent 

public health issue, as they produce similar psychoactive effects to 

THC3 but are much more accessible than legal cannabis products. 

Adult use cannabis sales are restricted to licensed dispensaries, 

and, while the state of Ohio has a limited number of dispensaries 

currently, a preponderance of tobacco retailers selling HDPCPs 

have already been identified as highlight in this research, demon-

strating the high accessibility of these products in Cleveland and 

likely throughout Ohio.  

The availability of inhaled products may pose similar health risks 

to combusted cannabis as well as cannabis that is in a concentrate 

or vaping liquid. Combusted HDPCPs present with respiratory 

symptoms resembling those from smoking delta-9 THC cannabis, 

including cough, respiratory tract irritation, and throat tightness.25 

Combusted cannabis has been shown to carry similar health risks 

as tobacco smoke. For example, Graves et al identified 110 differ-

ent compounds in combusted cannabis smoke that are known to 

have a carcinogenic effect—69 of which are shared with tobacco 

smoke.26 Vaping concentrates may similarly pose health risks. An 

analysis of vaping liquids obtained from patients diagnosed with  

e-cigarette or vaping product use-associated lung injury (EVALI) 

indicates a high prevalence of unnatural THC isomers including 

delta-8 and delta-10.27,28 Preliminary evidence shows that 41.5% 

of adults who use delta-8 primarily consume it as a vaping concen-

tration, increasing the potential public health risks posed by these 

products.14 

This research highlights substantial availability of HDPCPs in the 

form of edibles and candies in Cleveland. Livne et al found these 

modalities to be popular, with 30.9% and 25.0% of past 30-day 

delta-8 users using edibles and candies, respectively.14 The availa-

bility of edible products present concerns specific to adolescents, 

particularly with respect to those products available as gummies 

that resemble popular name-brand candies both in package design 

and flavors.29 Not only do these products appeal to youth, but 

there is also the added risk of accidental intoxication of  

adolescents. Forty-one percent of adverse events reported to the 

National Poison Data System in 2021 were for delta-8 THC in-

volved unintentional exposure, and most of these reports (77%) 

were for children under the age of 18 years.30 The ongoing devel-

opment of even stronger HDPCPs (such as THC-P with physiologi-

cal affinity 33 times that of naturally occurring delta-9) poses even 

higher risk for accidental intoxication and adverse events.13 Risks 

to health are specifically high for adolescents, whose brains are 

still developing. A review by Fisher et al highlights that adolescent 

cannabis exposure contributes to both psychiatric symptoms and 

daily function and may alter neurobiological pathways of reward 

and stress.31 There may be a need for additional considerations 

regarding age restrictions of these products to reduce the risks 

posed to adolescents. Currently, there is no federal mandate or 

policy in the US stipulating a minimum legal purchasing age. Even 

if product packaging itself indicates an age restriction, there is no 

legal obligation for HDPCP retailers currently to abide by these 

restrictions. Additionally, the widespread availability of these 

products may pose a risk to adults with substance use disorders. 

Given the psychoactive similarities between HDPCPs and canna-

bis, HDPCPs may be used as a substitute to cannabis, and a lack of 

information and education surrounding these products may cause 

accidental propagation of substance use disorders.3,32 

The prevalence of HDPCPs in Cleveland, Ohio, was much greater 

among tobacco retailers compared to the prevalence documented 

in Fort Worth, Texas, where 11% of alcohol, tobacco, and cannabis 

retailers carried specifically delta-8 THC products.15 However, this 

research may have captured a broader swath of HDPCPs available 

beyond delta-8 THC products. While the sample size of this study 

was limited to a subset of tobacco retailers in Cleveland, addition-

al retail types may need to be examined such as cannabis dispen-

saries or alcohol retailers (although Livne et al suggests that the 

most common way of obtaining delta-8 THC is through stores that 

were not cannabis dispensaries14). Regardless, the prevalence of 

these products in these 2 municipalities in differing regions neces-

sitates further investigation of this broader national phenomenon. 

Additionally, given the prevalence of HDPCPs in retailers that also 

sell commercial tobacco products, which are known to be  

marketed specifically toward marginalized populations,33 further 

research should investigate whether these products are being 

marketed in the same way as commercial tobacco products.  

While these results shed light on the emergence and prevalence of 

these products, there are several methodological improvements 

that may improve future surveillance. First, there was limited vari-

ability in the placement of these products highlighting several 

potential scenarios including that these products are less accessi-

ble in the retail setting to adolescents or products are higher value 

and require mechanisms of theft prevention. An improvement for 

capturing accessibility to adolescents could be capturing if retail-

ers themselves have set a minimum purchasing age requirement. 

Second, results from Rossheim et al in Fort Worth, Texas, suggest 

that HDPCP item costs are variable across consumption modality 

with edibles (predominantly gummies) costing an average of 

$8.58 less than inhaled forms.15 Specific formulations of HDPCPs 

were not captured in this research nor was a more in-depth meas-

ure of the consumption modality (ie, vaping concentrates, 

“flower,” and prerolled joints were combined into a single catego-

ry). As an alternate means of capturing accessibility of products, 

individual products and their respective prices and marketing 

may provide further depth for consideration. Lastly, retailers de-

scribe the consumers consistently by age group with responses 

ranging across the lifespan yet the open-ended measure used to 

capture this among clerks and owners is subjective and limited in 

its interpretability. Consumer behavior and perceptions of these 

products may be better quantified through a more rigorous hu-

man subjects research design or through qualitative research 
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which would allow us to more effectively assess the broader popu-

lation-level health impacts of these products.  

PUBLIC HEALTH IMPLICATIONS  

Hemp-derived psychoactive cannabis products are an emerging 

product presenting pressing threats to public health and potential 

harms to consumers. Data suggests that these products are quite 

prevalent in the city of Cleveland, Ohio, with 41.5% of tobacco 

retailers in this pilot study offering them in some form. The high 

availability of HDPCPs highlights a need for additional research 

into these products to better assess the public health impact to 

determine if regulatory oversight is a necessary public health 

measure. 
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APPENDIX—Data Collection Tool 

Tobacco, THC, Other: Product Placement & Advertising *check all that apply 

a. Product 
    Available 

NONE 
BEHIND  

COUNTER 
ON COUNTER/ 

KIOSK 
BY CANDY 

(within 1 ft) 
ELSEWHERE 

IN STORE 
FLAVOR 

CHARACTERIZING 
FLAVOR 

CONCEPT 

Cigarettes               

Menthol Cigarette           n/a n/a 

LCCs               

ENDS               

NRT           n/a n/a 

a.1. New Products of Interest 
NONE 

BEHIND  
COUNTER 

ON COUNTER/ 
KIOSK 

BY CANDY 
(within 1 ft) 

ELSEWHERE 
IN STORE 

INHALED PRODUCT 
List types 

EDIBLE PRODUCT 
List Types 

CBD               

Delta THC               

Kratom               

Other:               

b. Interior 
    Advertising 

INSIDE 

NONE BELOW 3 ft. 3+ ft. 
FLAVOR 

CHARACTERIZING 
FLAVOR 

CONCEPT 

Cigarettes           

LCCs           

ENDS           

NRT       n/a n/a 

Hemp       n/a n/a 

c. Outdoor 
    Advertising 

# ON BUILDING # ON PROPERTY 
  

NONE # 
FLAVOR 

CHARACTERIZ-
ING 

FLAVOR 
CONCEPT 

NONE # 
FLAVOR 

CHARACTERIZING 
FLAVOR 

CONCEPT 

Cigarettes     
  

          

LCCs     
  

          

ENDS     
  

          

NRT     
n/a 

n/a     n/a n/a 

Hemp     
n/a 

n/a     n/a n/a 

d. Is there local, state or federal t21 signage posted? YES     NO 

e. Did you purchase a product? YES     NO Did they check your ID?  YES    NO ___ 
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ABSTRACT 

Background: Maternal and neonatal morbidity and mortality is a prevalent and pressing issue in our health care 

system that is disproportionately affecting minority populations at increasing rates. This study's objective is to analyze 

data from a single institution in southwest Ohio to determine if racial disparities are present and to what extent different 

measures of labor outcomes are influenced. 

Methods: We analyzed retrospective data utilizing the electronic medical records system from a multicenter  

hospital system in southwest Ohio, dating January 2019 to July 2021. The dataset included demographic, obstetrical, and 

labor outcomes of patients who gave birth to singleton pregnancies at 37 weeks gestation or greater during the time 

period. Using the patients’ self-identified race, chi-square tests and Student t tests were used to identify disparities in 

obstetrical outcomes. 

Results: Of the 13 666 patients in the cohort, non-Caucasian patients experienced higher rates of cesarean delivery than 

Caucasian patients and were more likely to have higher maternal composite scores, indicating a higher rate of adverse 

effects during and after labor. The nulliparous, term, singleton, vertex (NTSV) rate was 5% higher among non-Caucasian 

patients than Caucasian patients. Significant differences in the length of time between induction and delivery were also 

found between race groups.  

Conclusion: Our findings suggest the presence of unmeasured clinical and nonclinical factors that are affecting 

the care of minority patients, similar to the findings of current and past literature. This data can be utilized as a baseline 

for future interventions aimed at reducing the disparities in Ohio and across the country.  

Keywords: Racial disparities; Labor outcomes; Maternal morbidity; Women ’s health 

INTRODUCTION 

The United States has the highest infant and maternal mortality 

rates among high-income countries, despite spending more per 

capita on health care than other high-income countries.1 Within 

these high morbidity and mortality rates, there exists a pro-

nounced disparity between White and minority patients. Black 

pregnant patients are up to 3 times more likely to die from preg-

nancy-related complications than White pregnant patients and are 

more likely to die from a preventable cause.2,3 There have been 

observed disparities in cesarean delivery rates and indications 

among racial groups, with minority populations having significant-

ly higher odds of having a cesarean delivery compared to White 

patients.4  

There has been a rapid rise in the rates of cesarean delivery, up 

over 4% from 2019 to 2021, but without an associated decrease in 

the rates of maternal and neonatal mortality.5 This increase was 

driven predominantly by primary cesarean deliveries (ie, patients 

who have not had a prior cesarean delivery).6,7 Cesarean delivery 

is often a lifesaving procedure for both the mother and baby, but it 

is not without higher risks of maternal morbidity and mortality 

and adverse neonatal outcomes compared to vaginal deliveries.8 

These findings have led to the rate of cesarean deliveries among 

mailto:whitehead.44@wright.edu
https://doi.org/10.18061/ojph.v6i2.9969
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patients with nulliparous, term, singleton, vertex pregnancies 

(NTSV) becoming the central metric used by health care systems 

for tracking interventions aimed at reducing cesarean delivery 

rates.5,9 Regardless of race, NTSV rates are higher among patients 

with multiple comorbidities compared to patients with no comor-

bidities. However, among patients with no comorbidities, non-

Hispanic Black patients have the highest NTSV rate among all race 

groups.10  

As the growing cesarean rates become more apparent, induction 

of labor (IOL) has become an increasingly common procedure as it 

can reduce the risk of cesarean delivery and provide benefits for 

the baby.11,12 About 1 in 5 pregnant patients in the United States 

will undergo IOL, but the process varies by patient, providers, and 

institution making the outcomes and levels of maternal birth satis-

faction, assessed by the Birth Satisfaction Scale–Revised, also vary 

widely.13,14 Historically, systemic racism both outside and within 

the health care system, as well as reports of mistreatment by mi-

nority patients, have been well-documented in literature to affect 

the trust and relationships between patients and their provid-

er.15,17 Specific to IOL, Black patients are more likely to describe 

lower levels of birth satisfaction, hypothesized to be associated 

with the higher rates of inductions resulting in cesarean delivery 

and longer laboring times also reported in this group.14,18 

The current gaps in the research lie in how to best create and  

implement solutions that will reduce the racial disparities in ma-

ternal and neonatal morbidity. Limited research has shown that 

applying standardized protocols to common obstetrical proce-

dures has successfully reduced the overall maternal mortality rate 

as well as the differing rates of cesarean deliveries and neonatal 

morbidities between racial groups.19 There are many factors that 

can contribute to the disparities seen in patient morbidity, but 

statistically significant risks may vary between providers, hospi-

tals, and communities. Understanding how the patients within 

Ohio and our community are affected by these factors has signifi-

cant implications for public health in Ohio and can be utilized to 

improve care for all patients. The purpose of our study is to ana-

lyze the data from a single institution in southwest Ohio to deter-

mine if racial disparities are present and to what extent different 

measures of labor outcomes are disproportionately affected. This 

data will allow us to better understand the disparities present in 

our community and in Ohio and will serve as a baseline for com-

paring the effectiveness of interventions on patient outcomes in 

the future.  

METHODS  

Data and Participants 

Retrospective data were extracted from the electronic medical 

record at a large hospital system in southwestern Ohio. Patient 

identifiers were removed from the dataset prior to analysis. All 

pregnant patients at 37 weeks of gestational age or greater who 

were admitted to 1 of the 5 maternity locations within a single 

health system from January 2019 to July 2021 were eligible for 

inclusion. Individuals were excluded if they were carrying more 

than 1 baby to ensure the study population did not include those 

at increased risk for poor maternal or fetal outcomes due to multi-

ple gestation. In total, 13 666 patients met criteria to be included 

in the study. The data included demographic information such as 

gestational age at delivery, self-identified race, zip code of resi-

dence, primary language spoken, type of insurance, and the pres-

ence of diabetes and/or hypertension. It also included measures of 

obstetrical outcomes such as date and time of admission and de-

livery, maternal morbidity and maternal outcome composite 

scores, neonatal morbidity and neonatal outcome composite 

scores, mode of delivery, birth weight, and induction of labor 

rates. This study was approved by the Wright State University 

Institutional Review Board (#07272). 

Measures 

Maternal outcome composite scores were calculated as a yes or no 

that at least 1 adverse effect occurred for the mother during labor 

and delivery or up to 4 weeks postpartum, effects included third- 

or fourth-degree perineal laceration, blood transfusion, endome-

tritis, wound separation or infection, venous thromboembolism, 

hysterectomy, intensive care unit admission, eclampsia, cardiac 

arrest, or death. Neonatal outcome composite scores were calcu-

lated as a yes or no that at least 1 adverse effect occurred for the 

neonate during or after delivery, effects included severe respirato-

ry distress, need for resuscitation, sepsis, and/or admission to the 

neonatal intensive care unit (NICU). If an adverse outcome was 

present, the patient received a score of 1, if no adverse outcome 

occurred, they received a 0. The average birth weight of the babies 

born to the whole cohort and to each race group was defined, as 

well as the percentage of babies that qualified as small for gesta-

tional age (SGA). Small for gestational age was defined as a weight 

less than the 10th percentile for the gestational age and sex of baby 

as set by the American Academy of Pediatrics.20 A vaginal birth 

after cesarean delivery (VBAC) is a term used for patients who 

undergo vaginal delivery following a previous cesarean delivery in 

a prior pregnancy. The data included whether the patient attempt-

ed a VBAC and, if so, whether it was successful or failed. Using 

these data, we could calculate a successful VBAC rate by determin-

ing the ratio of successful VBACs to all attempted VBACs.  

Statistical Analysis 

Descriptive statistics of the data from each of the 4 sites within the 

hospital system were first completed to identify if there were sig-

nificant differences in the patient populations between the sites. 

The demographics were not found to be significantly different 

between the sites, so the remaining analysis was done with data 

from all sites together. Patients were grouped by their self-

identified race as recorded in the medical record. In this study the 

largest racial groups were Caucasian (73.2%) and Black or African 

American (21.7%). All patients who did not identify as Caucasian 

were also grouped into a secondary non-Caucasian category to 

allow for a comparison of Caucasian patients versus all other  
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races. Descriptive statistics were used to characterize the demo-

graphic and clinical data of the entire cohort and of each race 

group. The associations between the groups were compared using 

chi-square tests for categorical variables and Student t tests for 

the continuous variables. Statistical significance was defined as  

P < 0.05. All statistical analysis was performed on SPSS version 

29.0 software (IBM, Armonk NY).  

RESULTS  

Cohort Demographics 

Demographic and health history of the cohort grouped by race are 

reported in Table 1. Overall, 73% of the patients identified as Cau-

casian and 21.7% as Black or African American. In the period stud-

ied, there were no cases of maternal death and 8 cases of neonatal 

death, 5 Caucasian babies and 3 Black or African American babies, 

which each accounted for 0.1% of babies born to the respective 

groups. English was identified as the primary language spoken of 

95% of the cohort. A prior parity was experienced by 64.5% of the 

cohort; this rate was similar across Caucasian and non-Caucasian 

patients. There were statistically significant differences for age, 

body mass index (BMI), maternal comorbidities, and insurance 

type between Caucasian and non-Caucasian patients. Caucasian 

patients tended to be older, have lower BMIs, and have diabetes at 

the time of labor while non-Caucasian patients were more likely to 

have hypertension and have Medicaid insurance. Over 77% of 

Black or African American patients utilized Medicaid compared to 

34.7% of Caucasian patients.  

  
Entire Cohort 
(n = 13666) 

Caucasian 
(n = 9999) 

Black or African 
American 
(n = 2965) 

All non-Caucasian 
(n = 3667) 

P value 
(Caucasian vs 
Black/African 
American) 

P value 
(Caucasian vs 
non-Caucasian) 

Age at Delivery  
[years (mean ± SD)] 

28.1 ± 5.6 28.5 ± 5.4 26.5 ± 5.8 27.0 ± 5.9 <.001 <.001 

BMI 
(mean ± SD) 

33.4 ± 6.9 33.3 ± 6.7 34.1 ± 7.5 33.6 ± 7.3 <.001 .008 

Gestational Age at Delivery 
[weeks (mean ± SD)] 

38.9 ± 1.1 39.0 ± 1.1 38.8 ± 1.1 38.9 ± 1.1 <.001 <.001 

Diabetes 
[n (%)] 

1306 (9.6%) 994 (9.9%) 218 (7.3%) 312 (8.5%) <.001 .005 

Hypertension  
[n (%)] 

2481 (18.2%) 1674 (16.7%) 712 (24.0%) 807 (22.19%) <.001 <.001 

Prior Parity 
[n (%)] 

8690 (64.5%) 6348 (64.3%) 1915 (65.9%) 2337 (65.2%) .159 .324 

Medicaid Insurance 
[n (%)] 

6090 (44.6%) 3465 (34.7%) 2290 (77.2%) 2634 (71.8%) <.001 <.001 

Table 1. Demographic and Health History for Full Cohort and by Racial Groups  

  
Entire Cohort 
(n = 13666) 

Caucasian 
(n = 9999) 

Black or African 
American 
(n = 2965) 

All non-
Caucasian 
(n = 3667) 

P value (Caucasian vs 
Black/ African American) 

P value 
(Caucasian vs 
non-Caucasian) 

Cesarean Delivery 
[n (%)] 

3954 (28.9%) 2855 (28.5%) 900 (30.3%) 1098 (30.0%) .061 .028 

Repeat Cesarean 
[n (%)] 

1980 (52.8%) 1519 (53.4%) 461 (51.2%) 562 (51.2%) .236 .126 

Attempted VBAC 
[n (%)] 

624 (4.6%) 384 (3.8%) 197 (6.6%) 240 (6.6%) <.001 <.001 

Successful VBAC Rate 
[n (%)] 

469 (75.2%) 302 (78.6%) 92 (68.5%) 167 (69.6%) <.001 <.001 

NTSV Rate 
[n (%)] 

1086 (27.5%) 774 (24.7%) 273 (29.8%) 312 (29.5%) .006 .007 

Labor Outcomes 

In total, 3 953 patients (28.9%) underwent a cesarean delivery. 

Non-Caucasian patients underwent a cesarean delivery at a signif-

icantly higher rate than Caucasian patients (30.0% vs 28.5%;  

P < 0.01). Of the patients who received cesarean delivery, 47.2% 

were experiencing cesareans for the first time, and this rate was 

similar across race groups. The rate of attempted VBAC was high-

er in non-Caucasian individuals than Caucasian individuals but 

was more often successful in Caucasian patients (78.6% vs 68.5%; 

P < 0.01). Examination of NTSV data showed a significantly higher 

rate in non-Caucasian patients when compared to Caucasian pa-

tients, a difference of 5%. Table 2 describes the labor outcomes for 

the entire cohort and group breakdowns.  

Table 2. Labor Outcomes for Full Cohort and by Racial Groups  

VBAC: vaginal birth after cesarean delivery; NTSV: nulliparous, term, singleton, vertex; Successful VBAC rate: The ratio of successful VBACs to attempted VBACs. 

Neonatal Outcomes  

Neonatal outcomes included birth weight, the rate of NICU admis-

sion, the proportion of babies that were small for gestational age 

(SGA), and neonatal composite score (Table 3). Caucasian babies 

had an average neonatal composite score of 0.05 while  

non-Caucasian babies had an average neonatal composite score  

of 0.07. There was a statistically significant difference in the  
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proportion of Caucasian babies admitted to the NICU versus the 

proportion of non-Caucasian babies admitted (4.9% vs 6.7%; P < 

0.001). Non-Caucasian babies were more likely to be SGA than 

Caucasian babies (13.1% vs 6.4%, respectively). Black or African 

American babies qualified as SGA at a rate of 13.7%, while only 

6.4% of Caucasian babies qualified as SGA.  

Table 3. Neonatal Outcomes for Full Cohort and by Racial Groups 

  
Entire Cohort 
(n = 13666) 

Caucasian ( 
n = 9999) 

Black or African 
American 
(n = 2965) 

All non-
Caucasian 
(n = 3667) 

P value  
(Caucasian vs Black/ 
African American) 

P value 
(Caucasian vs 
non-Caucasian) 

NICU Admission 
[n (%)] 

737 (5.4%) 491 (4.9%) 208 (7.0%) 246 (6.7%) <.001 <.001 

Neonatal Composite Score 
(mean ± SD) 

0.06 ± 0.3 0.05 ± 0.24 0.08 ± 0 .29 0.07 ± 0.29 <.001 <.001 

Small for Gestational Age (SGA) 
[n (%)] 

1123 (8.2%) 642 (6.4%) 406 (13.7%) 479 (13.1%) <.001 <.001 

Neonatal Death 
[n (%)] 

8 (0.06%) 5 (0.05%) 3 (0.1%) 3 (0.08%) .395 .426 

Maternal Outcomes  

During the period studied, there were no cases of maternal death. 

The average maternal composite score for Caucasian patients was 

0.04 while the average maternal composite score for non-

Caucasian patients was significantly higher at 0.05 (P < 0.01). The 

average length of stay (LOS) for patients giving birth was 2.2 days 

which was similar across the different racial groups (Table 4). 

Table 4. Maternal Outcomes for Full Cohort and by Racial Groups 

  
Entire Cohort 
(n = 13666) 

Caucasian 
(n = 9999) 

Black or African 
American 
(n = 2965) 

All non-Caucasian 
(n = 3667) 

P value (Caucasian vs 
Black/ African American) 

P value 
(Caucasian vs 
non-Caucasian) 

Composite Score 
(mean ± SD) 

0.04 ± 0.21) 0.04 ± 0.20) 0.04 ± 0.23 0.05 ± 0.24 .017 <.001 

Length of Stay (LOS) 
(mean ± SD) 

2.2 ± 2.5 2.1 ± 2.7 2.2 ± 2.0 2.2 ± 1.9 <.001 <.001 

Inductions and Laboring Length of Time 

Overall, 30% of the patients in the cohort were induced into labor. 

Patients in labor less than 2 hours or greater than 100 hours were 

excluded from this analysis. Patients who were induced showed a 

similar length of time between time of induction and time of even-

tual delivery, about 23 hours. For the patients who were induced 

into labor and delivered via cesarean delivery, non-Caucasian 

patients spent a significantly shorter length of time in labor than 

Caucasian patients (29.0 hours vs 33.3 hours, P < 0.01). When 

induced patients delivered vaginally, there was no significant dif-

ference in the length of laboring time between racial groups. For 

all patients presenting to any maternity site (all comers) who 

eventually had a vaginal delivery, the average length of laboring 

time was 14.8 hours and was significantly different between racial 

groups. For all comers who delivered via cesarean delivery, non-

Caucasian patients spent a significantly longer length of time in 

labor when compared to Caucasian patients (13.5 vs 12.0,  

P < 0.01) (Table 5).  

Table 5. Inductions and Laboring Length of Time for Full Cohort and by Racial Groups 

  
Entire Cohort 
(n = 13666) 

Caucasian 
(n = 9999) 

Black or African 
American 
(n = 2965) 

All non-
Caucasian 
(n = 3667) 

P value  
(Caucasian vs Black/ 
African American) 

P value 
(Caucasian vs 
non-Caucasian 

Induction Rate 
[n (%)] 

4105 (30.7%) 3109 (31%) 878 (29.5%) 996 (27%) .099 .067 

Time to Delivery (All 
comers – Cesarean) 
[hours (mean ± SD)] 

12.4 ± 14.8 12.0 ± 15.0 13.4 ± 13.9 13.5 ± 14.1 .012 .007 

Time to Delivery (All 
Comers – Vaginal) 
[hours (mean ± SD)] 

14.8 ±11.1 15.0 ± 11.2 14.3 ± 10.7 14.2 ± 10.6 .017 .006 

Time to Delivery 
(Inductions – Cesarean) 
[hours (mean ± SD)] 

32.1 ± 16.1 33.3 ± 16.6 28.8 ±13.9 29.0 ± 14.2 <.001 <.001 

Time to Delivery 
(Inductions – Vaginal) 
[hours (mean ± SD) 

21.1 ± 12.6 21.2 ± 12.7 20.8 ± 11.8 20.6 ± 11.8 .492 .241 

DISCUSSION  

We found that patients of different racial groups experienced  

delivery outcomes, maternal complications, and neonatal compli-

cations at significantly different rates. Of the cohort, 28.9% of pa-

tients received a cesarean delivery and 27.5% of those patients 

qualified as NTSV. We found a significantly higher overall rate of 

cesarean delivery and a higher NTSV rate among the non-

Caucasian patients when compared to the Caucasian patients. Our 
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findings also showed more negative health outcomes, such as 

small for gestational age, NICU admissions, and higher composite 

scores, to be experienced by non-Caucasian babies at a higher rate 

than Caucasian babies. These adverse experiences as a neonate 

can increase the risk for chronic diseases, obesity, psychosocial 

barriers, and more.21,22 The results suggest that unmeasured clini-

cal and nonclinical factors may be affecting providers’ judgments 

on the progression of labor or whether a cesarean delivery is war-

ranted. 

Our findings are consistent with current and past literature re-

porting that racial disparities are present in a wide range of labor 

outcomes and measures of maternal and neonatal morbidity. 

These patterns have persisted both across the United States and in 

many single-institution or state-specific studies.23,24 Many provid-

ers in the field have turned toward the goal of creating and  

implementing efforts to narrow or eliminate racial and ethnic 

disparities, yet a specific path that solves this problem has yet to 

be agreed upon. Howell et al provides a framework and resources 

for those hoping to address the etiologies of these disparities and 

highlight the essential idea that each health care system requires 

modified interventions specific to their patients, community, and 

resources.25 

Our data, showing that non-Caucasian patients experience labor 

outcomes at different rates than Caucasian patients, highlight a 

specific area in which modifiable factors may be affecting patient 

care. These include gaps in patient-provider communication, bias, 

stereotyping, and variations in provider experience.4 With the 

discordance between cesarean rates and outcomes, in combina-

tion with the rising rates of maternal and neonatal morbidity, we 

can utilize our data to suggest that nondifferential treatment by 

providers is contributing in some capacity. A survey given to 

members of the Society of Maternal Fetal Medicine found that 

83% of respondents agreed that disparities influence their prac-

tice, but only 29% believed their personal biases affected the care 

of their patients.26 Although this shows a delay for some providers 

to acknowledge their own biases, the racial disparities found in 

the health care field today are products of the entire system, not 

any one individual.  

Strength and Limitations 

A key strength of this study was the large cohort from a hospital 

system that is racially diverse and representative of the geograph-

ic area it serves. There were a large number of variables included 

in the dataset that allowed us to explore many different associa-

tions between race groups and labor, maternal, and neonatal out-

comes. The data originate from a multicenter hospital system that 

is capable of providing any level of care necessary before, during, 

and after labor. Data were included from all 4 maternity sites in 

the hospital system, ensuring we captured patients from diverse 

race groups, socioeconomic statuses, ages, and obstetrical history. 

One major limitation of this study is that we utilized a retrospec-

tive dataset. There were multiple instances in which we had to 

exclude patients from analysis due to missing, incomplete, or in-

consistencies in the data. Variables such as indications for cesare-

an delivery, ethnicity, and fetal heart tones, were not included in 

the dataset and may have provided greater insight for our analysis 

and future interventions. However, this retrospective dataset pro-

vided a large amount of data that was readily available for our use 

and allowed us to identify many disparities in obstetrical out-

comes.  

PUBLIC HEALTH IMPLICATIONS  

This study highlights the ongoing racial disparities that are preva-

lent in health care systems, both across the country and in Ohio. 

The state of Ohio has implemented programs such as the Ohio 

Pregnancy-Associated Mortality Review Program to monitor  

maternal mortality in Ohio and use data to implement informed 

activities and programs to reduce these rates, but it is clear that 

there is still work to be done. The pregnancy-related mortality 

rate has increased in Ohio from 2008 to 2018, with a dispropor-

tionately high rate among non-Hispanic Black patients.27 

Our data specifically suggest that patients in Ohio of different ra-

cial groups are experiencing poorer labor outcomes at differing 

rates. Future steps include utilizing these results to target specific 

labor outcomes and create standardized protocols aimed at reduc-

ing the disparities we report. By removing the opportunity for 

unconscious bias of providers to affect the care of minority popu-

lations, we hope to see the disappearance of disparities in adverse 

labor outcomes and achieve lower rates of these outcomes for all 

patients. 
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ABSTRACT 

Background: Adverse childhood experiences (ACEs) are associated with long-term negative health outcomes  

including substance use and mental health disorders. Little is known about how exposure to ACEs impacts health  

care access in adulthood.  

Methods: We examined the prevalence of ACEs in 2015 and 2019 in Ohio. We analyzed relationships between 

ACEs and self-reported health outcomes, with a focus on health care access and utilization. We examined the 2015 and 

2019 Behavioral Risk Factor Surveillance System (BRFSS) data from 14 247 persons who resided in Ohio. We stratified  

participants by ACE prevalence and assessed demographic differences between groups. Multivariable and multinomial 

logistic regression models were used to analyze health-related outcomes of interest.  

Results: The prevalence of experiencing any ACE increased from 2015 to 2019, from approximately 62% to 68%. 

Exposure to ACEs was associated with smoking (OR = 3.167), binge drinking (OR = 3.259), and heavy drinking  

(OR = 4.455). Persons with any ACEs had increased odds of no health insurance (OR = 1.435) and increased odds of not 

having a doctor for any reason (OR = 1.722). Persons with 3 ACEs had 4.307 times the odds of depression, and this  

increased to 8.250 among persons with 5 or more ACEs. There was no association between ACEs and hypertension,  

cancer, heart attacks, stroke, and diabetes.  

Conclusion: These findings support the hypothesis that ACEs have a long-term effect on health and access to  

health care. Findings from this study may inform interventions to reduce the incidence and long-term sequelae of ACEs.    

Keywords: ACEs; Mental health; Health care utilization; Health care access; Epidemiology  
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INTRODUCTION  

Adverse childhood experiences (ACEs) have long-term effects on 

health across the lifespan.1 Adverse childhood experiences include 

events such as direct experiences of childhood physical and emo-

tional abuse, sexual abuse, witnessing domestic violence, and  

indirect effects through their home environment such as having a 

family member with mental illness, a family member in prison, or 

a family member with substance abuse.2 Consequences linked to 

ACEs are varied. Persons who experience ACEs have a propensity 

for increased physical or mental health problems as adults.3 Ele-

vated risk of substance use and mental health disorders are linked 

to ACEs.4,5 Research has tied ACEs to physical health conditions 

including cardiovascular diseases and cancers.6–8 Exposure to 

ACEs may also result in an elevated risk of detrimental health be-

haviors and chronic health conditions later in life.4,9  

A life course perspective offers a plausible relationship between 

exposure to ACEs and the development of these adverse conse-

quences later in life.10,11 Through this lens, exposure to harmful 

events during sensitive periods in development has a long-term 

impact and impacts the trajectory of a person’s life, including  

socioeconomic status, educational attainment, and health  

outcomes.12–15 Closely related to the life course perspective is the 

mailto:geoffrey.carney-knisely@osumc.edu
https://doi.org/10.18061/ojph.v6i2.9839
http://ojph.org
http://creativecommons.org/licenses/by/4.0/
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concept of stress proliferation, where stressors such as ACEs give 

rise to additional stressors later in life.16-18 Taken together, these 

perspectives posit that ACEs trigger an initial stress response that 

predisposes an individual to stressors later in life. As such, ACEs 

may have a profound impact on health-related outcomes across 

the lifespan.  

Exposure to ACEs in the United States (US) is not uncommon. An 

estimated 57.8% of US adults experienced at least 1 ACE, and 

greater than 20% experienced more than 3 ACEs.19 A separate 

analysis found that approximately 16% reported 4 or more 

ACEs.20 The average number of cumulative ACEs is estimated to be 

higher among women and young adults.21 A higher number of 

cumulative ACEs was reported among those with lower education 

levels, lower income levels, and among those identifying as a sexu-

al minority.19,21 Adverse childhood experiences can be framed as 

preventable risk factors for disease.22,23 Preventing ACEs is of 

unique importance to improve the health and safety of children as 

they develop and mature into adulthood.  

Despite the robust literature on the impact of ACEs on health out-

comes, substantially less research has focused on the connection 

between ACEs and both health care utilization and health care 

access. Evidence suggests that ACEs are associated with increased 

use and higher health care costs.24,25 Emerging data indicate that 

exposure to ACEs is linked to more missed medical appointments 

and higher unmet care needs.26,27 Greater exposure to ACEs is also 

associated with being uninsured later in life.20,26,28 Early work on 

this topic has been limited by a focus on highly specialized popula-

tions.29 Previous studies of ACEs assessing outcomes related to 

health care utilization in large representative surveys of the US 

are limited by challenges related to the implementation of the 

Affordable Care Act or the use of a single period.20,26  

Other limitations to ACEs research include methodological  

challenges in operationalizing ACEs. While a substantial body of 

research uses a cumulative risk approach to ACEs, where each 

additional ACE increases the risk of adverse outcomes, alternative 

approaches have been developed.30,31 Individual-risk and latent 

class approaches include assessments of how each category of 

ACEs contributes to risk. Findings from these studies highlight 

that different combinations and types of ACEs may contribute 

uniquely to health outcomes.26,30,31 Understanding not only the 

distribution of cumulative ACEs in the population but also the 

prevalence of each type is critical to developing effective interven-

tions to mitigate the lifelong harms of ACEs.  

In this study, we expand on previous research using representa-

tive survey data and report an analysis of ACEs among Ohioans. 

We describe the prevalence of ACEs by sociodemographic charac-

teristics to highlight the distribution and patterning of ACEs in 

Ohio. We build off previous literature by assessing the relation-

ship between ACEs, health behaviors, and health care utilization 

and access within the same population using multiple years of 

representative survey data. Further, we expand the current litera-

ture through assessments of whether insurance modifies the rela-

tionship between ACEs and health care utilization for chronic con-

ditions. Identifying at-risk groups can inform prevention efforts 

and policy. Findings from the Behavioral Risk Factor Surveillance 

System (BRFSS) ACEs module may assist in identifying those at 

increased risk of negative health outcomes. From this, effective 

screening and interventions can be developed to mitigate the  

long-term sequelae of ACEs.  

METHODS  

Study Design and Data Source 

This cross-sectional study used publicly available data from  

the BRFSS from 2015 and 2019. The BRFSS is a nationwide popu-

lation-based computer-assisted telephone interview survey con-

ducted by the Centers for Disease Control and Prevention (CDC) 

on noninstitutionalized adults aged 18 years or over.32 The BRFSS 

is implemented in each state separately. The Ohio BRFSS consists 

of a core questionnaire, optional modules, and state-added ques-

tions. Data were sourced from the Ohio BRFSS, which included an 

ACE module in both 2015 and 2019. The psychometric properties 

of the BRFSS have been tested numerous times and demonstrate 

high levels of reliability.33 

 We included respondents who completed the core component 

questions and the ACE module in both 2015 and 2019. In 2019, 

both the core module and the optional ACE module were complet-

ed by 7523 persons, resulting in a weighted sample of 7 434 373. 

In 2015, both the core module and the optional ACE module were 

completed by 6724 persons, resulting in a weighted sample of 7 

350 673.  

Ethical Considerations 

This research is a secondary data analysis of the BRFSS, which is a 

publicly available dataset containing deidentified survey data. As 

no members of the research team were involved in data collection 

nor can access participant identifiers linked to the data, this study 

does not meet the criteria of human subjects research as defined 

by the National Institute of Health and was not subject to institu-

tional review board (IRB) review. 

Measures 

The core questions from the Ohio BRFSS used for this analysis 

included: self-rated health status, health care access, asthma, dia-

betes, cardiovascular disease, tobacco, and alcohol use. Additional 

demographic variables such as age, gender, race, marital status, 

household income, employment status, and education level were 

included. The age of adults was categorized into 3 groups: 18-49 

years, 50-64 years, 65 years and over. Responses to employment 

items were used to create 2 dichotomous ‘employed’ and 

‘unemployed’ variables. Employment was defined by responses of 

‘employed for wages’ or ‘self-employed’; unemployed was defined 

by responses of ‘out of work’ for either less than or more than a 

year.  
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Health care access items were sourced from the health care access 

module. Health care utilization variables included HIV testing, 

taking blood pressure medication, and having cholesterol checked. 

Responses were dichotomized such that any affirmative response 

to having cholesterol checked within the past 5 years was coded 

as having had cholesterol checked. The BRFSS questions regarding 

blood pressure medications reflect not taking blood pressure 

medications for any reason, such as not being prescribed them, 

and do not reflect adherence to prescribed medications.  

Questions about chronic medical conditions (including asthma, 

diabetes, chronic obstructive pulmonary disease (COPD), and car-

diovascular disease) were asked using a standard format “(ever 

told) you had…?” Cardiovascular conditions included coronary 

artery disease, stroke, and heart attack or myocardial infarction. 

Cancer diagnoses were determined using responses to 2 items: 

“(ever told) you had skin cancer?” and “(ever told) you had any 

other types of cancer?” An affirmative response to either question 

was coded as having a cancer diagnosis.  

Heavy drinking was defined as male respondents reporting 15 

drinks per week or more, and female respondents who reported 

having 8 drinks per week or more. Binge drinking was defined as 

respondents who reported having a drink in the past 30 days and 

having had 5 or more drinks on one or more occasions in the past 

month. Definitions of heavy drinking and binge drinking are based 

on US Government guidelines on alcohol consumption and are 

shown to correlate with risk of alcohol use disorder (AUD).34-36 

Current tobacco use was operationalized as those who reported 

smoking at least 100 cigarettes in their lifetime and currently 

smoked either every day or some days.  

Poor mental health was operationalized as a dichotomous indica-

tor of 14 days or more of the past 30 days of self-reported poor 

mental health. Similarly, poor physical health was operationalized 

as 14 or more days of the past 30 days of self-reported poor physi-

cal health. These metrics are part of the 4-item health-related 

quality of life measure employed by the CDC and have been 

demonstrated to have high reliability and validity in the popula-

tion. The 14-day threshold was originally used in the literature to 

define frequent mental distress but has also been applied to physi-

cal health.37-42 Depression was included as a separate self-

reported health condition.   

The ACE questionnaire was included in both the 2015 and 2019 

BRFSS. The ACE module was originally developed in 1985 and 

consists of 11 questions assessing events experienced during 

childhood.2 Abuse-oriented questions asked for frequency of oc-

currence including “never,” “once,” or “more than once.” Questions 

from the ACE module related to child sexual abuse were collapsed 

from 3 questions into 1 sexual abuse variable, and questions relat-

ed to alcohol and drug use were collapsed from 2 questions into 1 

substance abuse variable. The ACE items asking for frequency of 

occurrence were collapsed into “at least once” or “never,” creating 

a dichotomous exposure variable. For the total number of ACEs, or 

cumulative score, the individual indicators were summed to rep-

resent a score bounded by 0 and 8. Due to low counts at the higher 

ACE scores, those with 5 or more ACEs were collapsed into 1 cate-

gory. Assessments of the BRFSS ACE module suggest strong relia-

bility and validity.43-45  

Data Analysis 

Participants were stratified by the prevalence of ACEs. We esti-

mated the proportion of demographic variables, including sex, age, 

race, education level, income level, employment status, and insur-

ance coverage, within each group of ACE prevalence.  

Multivariable logistic regressions were used to assess the associa-

tion between ACEs and the odds of 8 health conditions (ie, high 

blood pressure, cancer, heart attack, stroke, COPD, diabetes, asth-

ma, and depression), 3 health behaviors (ie, current smoking, 

heavy drinking, and binge drinking), and 2 indicators of subjective 

well-being (ie, poor physical health and poor mental health) by 

number of ACEs. Further, we used multivariable logistic regres-

sion models to quantify the relationship between number of ACEs 

and indicators of health care access and health care utilization. We 

hypothesized that insurance status may impact an individual’s 

decisions to utilize care, and thus conducted analyses for health 

care utilization variables both with insurance status as a covariate, 

and without.  No additional covariates were included in these 

models.  

Due to the strong relationship between ACEs and depression, we 

separately assessed the odds of current poor mental health and 

lifetime depression among those exposed to each ACE category. 

This was performed using a multivariable logistic regression mod-

el controlling for each category of ACE and respondents’ gender. 

Further, a multinomial logistic regression model was used to as-

sess the odds of days in poor mental health by number of ACEs. No 

additional control variable was used in this model. All analyses 

incorporated the use of survey-weights, in accordance with guide-

lines provided by the CDC and software-specific survey documen-

tation.46,47 All analyses were completed using Stata (version 17).  

RESULTS  

Demographic Characteristics 

A total of 7523 persons completed the 2019 Ohio Core BRFSS and 

ACE module, resulting in a weighted sample of 7 434 373 persons. 

Of the weighted sample, 48.9% were male and 51.1% were female 

(Table 1). Approximately 81% of the sample self-identified as 

White/Caucasian. The modal category of education was a high 

school education or GED, and the modal income category was be-

low $35 000 per year. Nearly 50% of persons were between the 

ages of 18 and 49 years.  

Prevalence of ACEs 

Demographic characteristics of Ohioans in 2019 (Table 1) and 

2015 (Appendix) are presented both stratified by ACEs and over-

all. The portion of the sample reported having at least 1 ACE in 
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2019 was 68.7% compared to 62.2% in 2015. The mean ACE score 

increased from 1.58 in 2015 to 1.87 in 2019. There were no ob-

servable changes in the proportion of those with at least 1 ACE 

when stratified by race, sex, education level, employment status, 

household income, health care coverage, or marital status from 

2015 to 2019.  

  Overall No ACEs At least 1 ACE Number of ACEs  
% (95% CI) % (95% CI) % (95% CI) Mean (95% CI) 

Total 100% 31.3 (29.7, 32.9) 68.7 (67.1, 70.3) 1.87 (1.80, 1.95) 
     
Biological sex         
 Male 48.9 (47.1, 50.7) 48.0 (45.1, 50.9) 49.3 (47.0, 51.6) 1.76 (1.66, 1.87) 
 Female 51.1 (49.3, 52.9) 52.0 (49.1, 54.9) 50.7 (48.4, 53.0) 1.98 (1.87, 2.08) 
Age group         
 18-49 years 49.9 (48.2, 51.7) 38.1 (35.1, 41.3) 55.3 (53.2, 57.5) 2.29 (2.16, 2.43) 
 50-64 years 26.2 (24.8, 27.7) 28.1 (25.8, 30.5) 25.4 (23.7, 27.2) 1.70 (1.60, 1.81) 
 65 years or older 23.0 (22.0, 24.2) 32.5 (30.3, 34.8) 18.7 (17.5, 20.0) 1.18 (1.10, 1.25) 
 Missing 0.8 (0.5, 1.1) 1.3 (0.8, 2.0) 0.6 (0.3, 1.0)   
Race         
 White/Caucasian 80.7 (79.0, 82.2) 84.5 (81.9, 86.7) 79.0 (76.8, 81.0) 1.79 (1.71, 1.87) 
 Black/African American 10.2 (9.0, 11.6) 8.5 (5.8, 9.5) 11.5 (9.8, 13.3) 2.26 (1.98, 2.53) 
 Asian 2.3 (1.8, 2.9) 2.9 (2.0, 4.2) 2.0 (1.4, 2.8) 1.84 (1.25, 2.43) 
 Other 5.4 (4.6, 6.4) 3.6 (2.5, 5.2) 6.2 (5.2, 7.6) 2.39 (2.01, 2.78) 
 Missing 1.4 (1.1, 1.9) 1.6 (1.0, 2.3) 1.4 (1.0, 2.3)   
Highest level of education         
 Elementary school 9.8 (8.5, 11.4) 7.1 (5.4, 9.3) 11.1 (9.3, 13.1) 2.54 (2.16, 2.92) 
 Completed high school/GED 32.7 (31.0, 34.4) 31.1 (28.7, 33.7) 33.4 (31.2, 35.6) 1.98 (1.85, 2.10) 
 Some college 30.6 (28.9, 32.3) 28.3 (25.7, 31.1) 31.6 (29.5, 33.8) 1.94 (1.81, 2.07) 
 College degree or higher 26.8 (25.3, 28.3) 33.2 (30.6, 35.8) 23.9 (22.2, 25.7) 1.43 (1.33, 1.53) 
 Missing 0.2 (0.1, 0.4) 0.3 (0.1, 0.9) 0.2 (0.0, 0.3)   

aEmployment status          
 Employed 57.9 (56.1, 59.6) 53.0 (50.1, 55.8) 60.1 (57.9, 62.2) 1.92 (1.81, 2.02) 
 Unemployed 4.4 (3.6, 5.4) 2.5 (1.6, 3.9) 5.3 (4.3, 6.6) 2.88 (2.39, 3.36) 
 Other 37.4 (35.8, 39.0) 43.9 (41.2, 46.7) 34.4 (32.4, 36.4) 1.69 (1.59, 1.80) 
 Missing 0.4 (0.2, 0.6) 0.6 (0.3, 1.3) 0.2 (0.1, 0.5)   
Annual household income         

 < $35,000 31.1 (29.4, 32.8) 26.1 (23.6, 28.6) 33.4 (31.3, 35.6) 2.26 (2.11, 2.40) 

 $35 000 - $74 999 27.2 (25.5, 28.9) 26.3 (23.8, 29.0) 27.5 (25.4, 29.7) 1.84 (1.69, 1.99) 

 ≥ $75 000 28.2 (26.6, 29.9) 31.3 (28.6, 34.0) 26.8 (24.8, 28.9) 1.57 (1.46, 1.69) 

 Missing 13.6 (12.4, 14.8) 16.3 (14.5, 18.4) 12.3 (10.9, 13.9)   
Health care coverage         
 No 8.6 (7.5, 9.9) 6.8 (5.2, 8.9) 9.5 (8.0, 11.2) 2.58 (2.23, 2.93) 
 Yes 91.0 (89.7, 92.2) 92.9 (90.8, 94.5) 90.2 (88.5, 91.6) 1.81 (1.73, 1.88) 
 Missing 0.4 (0.2, 0.6) 0.4 (0.1, 0.9) 0.4 (0.2, 0.6)   
Marital status         
 Married 50.5 (48.7, 52.3) 59.4 (56.6, 62.2) 46.4 (44.2, 48.7) 1.58 (1.48, 1.67) 
 Divorced/separated 13.0 (12.0, 14.2) 11.5 (9.9, 13.3) 13.7 (12.4, 15.2) 2.11 (1.92, 2.29) 
 Widowed 7.9 (7.2, 8.7) 10.0 (8.8, 11.4) 6.9 (6.1, 7.9) 1.53 (1.27, 1.79) 
 Never married 27.7 (26.0, 29.6) 18.0 (15.6, 20.6) 32.2 (29.9, 34.6) 2.41 (2.24, 2.58) 
 Missing 0.8 (0.6, 1.2) 1.1 (0.7, 1.9) 0.7 (0.4, 1.2)   

Table 1. Demographic Characteristics of Weighted 2019 BRFSS Sample by Prevalence of ACEs  

a Self-reported employment status. An employment status of other included responses of either “a homemaker,” “a student,” “retired,” or “unable to work.” 

Men had fewer ACEs on average compared to women, though 

there was an increase in both from 2015 to 2019. Of those with at 

least 1 ACE in 2019, 49.3% were male and 50.7% were female. In 

both 2015 and 2019, older persons tended to have fewer ACEs on 

average. Among those with at least 1 ACE in 2019, 55.3% were 

between the ages of 18 and 49 years, which remains consistent 

from 2015. Since 2015, the mean number of ACEs increased 

among all age groups. Higher levels of education were associated 

with a lower number of ACEs in both years.  

Notably, higher income levels were also associated with lower 

average ACE scores. In 2019, those with an income of $35 000 or 

less annually had a mean ACE score of 2.26 compared to those 

with an annual income of  $75 000 or more who had a mean ACE 

score of 1.57. Those who were unemployed had an average of 2.88 

ACEs in 2019. These results are consistent with those reported in 

2015. 

In 2019, the prevalence of sexual abuse was twice as high for 

women compared to men (17.7% compared to 8.1%, Table 2) and 

the prevalence of having a family member with mental illness was 

also higher for women (23.9% compared to 16.4%). The preva-

lence of other ACE categories was similar between men and  

women. Those between the ages of 18 and 49 years also had a 

higher prevalence of experiencing family with mental illness, fami-

ly in prison, parental separation, and verbal abuse. Compared to 

White Ohioans, Black Ohioans had a 2 times higher prevalence of 

having family in prison (19.1% compared to 9.1%) in 2019. In the 

same year, Black Ohioans also had a higher prevalence of experi-

encing parental separation, witnessing domestic violence, and 
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being sexually abused compared to White Ohioans. In the 2019 

sample, college graduates had the lowest prevalence of all educa-

tional levels across all ACE categories; the prevalence of having 

experienced parental separation was 46.5% among those with an 

elementary school education, compared to 35.6% among those 

with a high school education, and only 20.5% among persons with 

a college degree. Further, those with a college education also had a 

lower prevalence of having witnessed domestic violence com-

pared to those with an elementary school education (30.6% com-

pared to 12.2%).  

  Family with 
mental illness 

Family with 
substance 
abuse 

Family in  
prison 

Parental  
separation or 
divorce 

Domestic 
violence 

Physical abuse Verbal abuse 
  

Sexual abuse 

  % (95% CI) % (95% CI) % (95% CI) % (95% CI) % (95% CI) % (95% CI) % (95% CI) % (95% CI) 

Total 20.3 (18.7, 21.9) 28.0 (26.4, 29.7) 10.8 (9.5, 12.3) 31.7 (29.9, 33.6) 18.8 (17.4, 20.3) 25.7 (24.1, 27.3) 39.0 (37.2, 40.8) 13.0 (11.8, 14.3) 

                  

Biological sex                 

  Male 16.4 (14.3, 18.7) 26.2 (23.8, 28.7) 11.4 (9.5, 13.7) 32.2 (29.4, 35.0) 17.5 (15.4, 19.7) 25.0 (22.7, 27.4) 39.8 (37.1, 42.5) 8.1 (6.7, 9.8) 

  Female 23.9 (21.8, 26.2) 29.8 (27.6, 32.1) 10.2 (8.5, 12.2) 31.3 (29.0, 33.8) 20.1 (18.1, 22.2) 26.3 (24.2, 28.6) 38.2 (35.8, 40.6) 17.7 (15.9, 19.8) 

Age group                 

  18-49 years 28.8 (26.0, 31.6) 31.7 (28.9, 34.6) 17.6 (15.2, 20.3) 44.0 (40.9, 47.1) 20.5 (18.1, 23.2) 26.3 (23.6, 29.1) 46.1 (43.0, 49.2) 14.5 (12.5, 16.9) 

  50-64 years 14.0 (12.1, 16.1) 26.6 (24.1, 29.4) 5.6 (4.3, 7.3) 23.5 (21.0, 26.2) 20.0 (17.7, 22.5) 28.3 (25.7, 31.1) 37.9 (35.1, 40.8) 14.3 (12.3, 16.5) 

  65 years or    
  older 

9.1 (7.8, 10.7) 22.1 (20.1, 24.3) 2.3 (1.7, 3.1) 14.9 (13.1, 16.9) 14.0 (12.2, 15.9) 21.6 (19.6, 23.8) 25.1 (22.9, 27.3) 8.4 (7.2, 9.8) 

Race                 

  White/  
  Caucasian 

20.3 (18.6, 22.0) 27.7 (26.0, 29.5) 9.1 (7.8, 10.6) 29.1 (27.2, 31.0) 17.7 (16.2, 19.3) 24.0 (22.4, 25.7) 39.2 (37.2, 41.1) 11.6 (10.4, 12.9) 

  Black/African    
  American 

14.4 (10.1, 20.2) 28.4 (22.6, 35.1) 19.1 (13.7, 26.0) 49.7 (42.8, 56.7) 25.4 (19.8, 31.9) 31.9 (25.8, 38.8) 35.9 (29.2, 43.1) 20.9 (15.6, 27.4) 

  Asian 22.1 (12.9, 35.30 24.2 (14.3, 37.9) 6.7 (1.8, 21.6) 29.6 (19.5, 42.2) 16.6 (9.2, 28.0) 27.1 (16.8, 40.7) 38.7 (27.4, 51.3) 18.6 (10.5, 30.9) 

  Other 29.9 (22.6, 38.4) 32.1 (24.8, 40.5) 19.4 (13.5, 27.2) 38.0 (29.7, 47.0) 23.2 (16.7, 31.3) 36.3 (28.1, 45.3) 42.3 (33.9, 51.0) 17.6 (12.3, 24.6) 

Highest level of education                 

  Elementary    
  school 

24.1 (17.7, 32.0) 34.4 (27.5, 42.0) 21.5 (14.8, 30.0) 46.5 (38.7, 54.5) 30.6 (23.6, 38.5) 36.3 (29.0, 44.3) 41.7 (34.1, 49.8) 19.0 (13.2, 26.5) 

  Completed    
  high school/ 
  GED 

20.1 (17.5, 23.0) 30.8 (28.0, 33.9) 13.3 (11.0, 16.1) 35.6 (32.5, 38.9) 19.7 (17.3, 22.3) 27.4 (24.7, 30.4) 38.4 (35.3, 41.5) 12.4 (10.5, 14.7) 

  Some college 21.8 (19.2, 24.7) 28.7 (25.8, 31.8) 10.5 (8.4, 12.9) 32.7 (29.5, 36.1) 19.9 (17.3, 22.7) 26.0 (23.3, 29.0) 40.4 (37.2, 43.8) 14.1 (12.0, 16.5) 

  College    
  degree or   
  higher 

17.3 (15.1, 19.9) 21.7 (19.3, 24.3) 4.3 (3.2, 5.8) 20.5 (18.1, 23.2) 12.2 (10.4, 14.3) 19.3 (17.1, 21.7) 37.1 (34.2, 40.1) 10.2 (8.6, 12.2) 

              Employment 

  Employed 21.8 (19.6, 24.1) 28.6 (26.3, 31.0) 12.2 (10.4, 14.3) 35.0 (32.4, 37.6) 17.7 (15.8, 19.8) 23.7 (21.6, 26.0) 40.9 (38.3, 43.4) 11.8 (10.2, 13.5) 

  Not employed 18.1 (16.1, 20.3) 27.4 (24.2, 29.7) 8.9 (7.2, 11.0) 27.3 (24.9, 29.8) 20.4 (18.3, 22.7) 28.5 (26.1, 31.0) 36.5 (34.0, 39.1) 14.8 (12.9, 16.9) 

Household income                 

  <$35 000 23.3 (20.6, 26.3) 34.0 (31.0, 37.2) 15.1 (12.6, 18.1) 38.1 (34.8, 41.4) 24.5 (21.8, 27.4) 31.9 (28.9, 35.0) 41.9 (38.7, 45.1) 17.0 (14.7, 19.6) 

  $35 000-$74 999 20.7 (17.6, 24.2) 28.1 (24.9, 31.6) 11.0 (8.2, 14.5) 30.8 (27.2, 34.6) 18.0 (15.1, 21.4) 24.4 (21.2, 27.9) 38.4 (34.8, 42.1) 12.7 (10.1, 15.7) 

  ≥$75 000 17.6 (15.1, 20.4) 24.2 (21.4, 27.2) 6.1 (4.6, 8.0) 27.6 (24.4, 31.0) 13.7 (11.5, 16.2) 20.4 (17.9, 23.2) 38.2 (34.9, 41.6) 9.6 (7.9, 11.8) 

Health care coverage                 

  Yes 19.8 (18.3, 21.5) 27.5 (25.8, 29.2) 9.6 (8.3, 11.0) 30.1 (28.2, 32.0) 18.3 (16.8, 19.8) 24.9 (23.3, 26.6) 38.0 (36.2, 39.9) 12.5 (11.2, 13.8) 

  No 24.1 (18.0, 31.6) 34.7 (28.0, 42.1) 23.5 (17.5, 30.9) 48.8 (41.4, 56.3) 14.9 (19.1, 31.8) 33.3 (26.6, 40.7) 49.7 (42.3, 57.1) 19.1 (13.7, 25.9) 

Marital status                 

  Married 15.3 (13.6, 17.2) 25.1 (23.0, 27.2) 6.7 (5.3, 8.4) 25.4 (23.2, 27.8) 16.6 (14.7, 18.6) 22.9 (20.8, 25.0) 35.1 (32.8, 37.5) 10.5 (9.0, 12.3) 

  Divorced/   
  separated 

22.3 (18.7, 26.4) 32.6 (28.6, 37.0) 8.9 (6.6, 12.0) 34.5 (30.3, 39.0) 23.1 (19.5, 27.2) 30.4 (26.5, 34.7) 39.5 (35.3, 43.9) 19.2 (15.9, 22.8) 

  Widowed 12.7 (9.2, 17.4) 27.4 (22.9, 32.4) 6.8 (3.8, 12.0) 20.0 (16.0, 24.8) 17.5 (13.8, 22.1) 27.5 (23.0, 32.6) 29.2 (24.7, 34.0) 11.6 (8.3, 16.2) 

  Never married 30.5 (26.8, 34.5) 31.7 (28.0, 35.7) 20.2 (16.8, 24.1) 45.4 (41.2, 49.6) 21.5 (18.3, 25.1) 28.2 (24.6, 32.0) 48.6 (44.4, 52.8) 15.2 (12.6, 18.3) 

Table 2. Demographic Characteristics of Weighted 2019 BRFSS Populations by Categorized ACEs 

ACEs and Related Health Conditions and Behaviors 

Multivariable logistic regressions by ACEs revealed no relation-

ship between the odds of high blood pressure, cancer, heart at-

tack, stroke, or diabetes and the number of ACEs in either the 

2015 or 2019 Ohio BRFSS sample (Appendix). However, in 2019, 

there was a significant relationship between the odds of COPD and 

the presence of 1 or more ACEs (F(5, 7447) = 6.53, p < 0.001). Fur-

ther, there was a strong association between the odds of asthma 

and the number of ACEs in 2019, with those with 5 or more ACEs 

having nearly 4 times the odds of having asthma compared to 

those with no ACEs (F(5, 7460) = 14.51, p < 0.001, Table 3). Those 

with greater numbers of ACEs also had higher odds of engaging in 

unhealthy behaviors. In the 2019 sample, when compared to those 

with no ACEs, those with 5 or more ACEs had 3.167 times higher 

odds of being current smokers (F(5, 3377) = 11.02, p < 0.001), 

4.455 times the odds of engaging in heavy drinking (F(5, 7201) = 

11.88, p < 0.001), and 3.259 times the odds of engaging in binge 

drinking (F(5, 3167) = 8.96, p < 0.001). 

Among 2019 respondents, there was a positive relationship be-

tween the odds of ever having been diagnosed with depression 

and the number of ACEs. Compared to those with no ACEs, those 

with 3 ACEs had 4.013 times the odds of depression, those with 4 

ACEs had 4.307 times the odds of depression, and those with 5 or 

more ACEs had 8.250 times the odds of depression (F(5, 7448) = 

45.80, p < 0.001). These odds of depression represent an increase 
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compared to 2015 (Appendix). Further, there was a strong posi-

tive relationship between having poor mental health and higher 

numbers of ACEs in the 2019 sample, with those with 5 or more 

ACEs having 8.353 times the odds of poor mental health compared 

to those with no ACEs (F(5, 7259) = 34.79, p < 0.001. 

The odds of both lifetime history of depression and current poor 

mental health were increased among persons who had experi-

enced any category of ACE compared to those who had not experi-

enced that category of ACE in both 2015 and 2019 (Appendix). 

Consistent with what was observed in 2015, in 2019 persons who 

had a family member with mental illness had the highest observed 

odds ratio for both lifetime history of depression (OR = 4.468) and 

current poor mental health (OR = 3.737) when controlling for sex.   

  1 ACE 
OR (95% CI) 

2 ACEs 
OR (95% CI) 

3 ACEs 
OR (95% CI) 

4 ACEs 
OR (95% CI) 

≥5 ACEs 
OR (95% CI) 

Health conditions           

 High blood pressure 0.850 (0.702, 1.028) 0.910 (0.734, 1.129) 0.762 (0.586, 0.991) 0.879 (0.646, 1.195) 0.698 (0.536, 0.908) 

 Cancer 0.880 (0.711, 1.089) 1.016 (0.785, 1.315) 0.776 (0.571, 1.056) 0.893 (0.611, 1.303) 0.734 (0.507, 1.063) 

 Heart attack 1.145 (0.772, 1.699) 1.165 (0.825, 1.645) 0.919 (0.562, 1.504) 1.330 (0.766, 2.301) 1.282 (0.844, 1.947) 

 Stroke 1.142 (0.746, 1.748) 1.312 (0.829, 2.077) 0.986 (0.574, 1.696) 1.699 (0.939, 3.077) 1.080 (0.628, 1.859) 

 COPD 1.258 (0.930, 1.701) 1.474 (1.081, 2.010) 1.557 (1.070, 2.265) 1.920 (1.271, 2.901) 2.501 (1.785, 3.504) 

 Diabetes 0.905 (0.716, 1.142) 0.766 (0.581, 1.010) 0.656 (0.468, .920) 0.934 (0.616, 1.416) 0.796 (0.574, 1.103) 

 Asthma 1.845 (1.377, 2.472) 1.852 (1.354, 2.534) 2.547 (1.762, 3.682) 2.107 (1.377, 3.222) 3.755 (2.728, 5.169) 

 Lifetime depression 1.782 (1.356, 2.342) 2.857 (2.137, 3.820) 4.013 (2.932, 5.494) 4.307 (3.091, 6.002) 8.250 (6.088, 11.181) 

Unhealthy behaviors           

 Current smoking 1.411 (1.036, 1.922) 1.785 (1.292, 2.466) 2.291 (1.579, 3.325) 2.388 (1.598, 3.569) 3.167 (2.232, 4.494) 

 Heavy drinking 1.774 (1.235, 2.549) 1.688 (1.137, 2.505) 2.294 (1.506, 3.496) 2.207 (1.371, 3.554) 4.455 (3.020, 6.572) 

 Binge drinking 2.089 (1.512, 2.888) 1.535 (1.074, 2.195) 2.576 (1.697, 3.911) 1.801 (1.117, 2.904) 3.259 (2.141, 4.917) 

Well-being           

 Poor mental health 1.562 (1.077, 2.268) 3.100 (2.101, 4.575) 4.634 (3.127, 6.866) 5.553 (3.656, 8.434) 8.353 (5.765, 12.104) 

 Poor physical health 1.279 (1.039, 1.575) 1.400 (1.106, 1.773) 2.223 (1.697, 2.913) 1.972 (1.443, 2.694) 2.592 (1.966, 3.418) 

Table 3. Odds Ratios Health Conditions, Behaviors, and Well-being by Cumulative ACEs with No ACEs as Referent Category, 2019 Ohio BRFSS  

ACEs and Perception of Health Status 

In the 2019 sample, a worse perception of general health was 

found to be associated with an increased number of cumulative 

ACEs (Appendix). Of the persons who reported their health as 

“excellent,” 40.7% had  no ACEs, whereas only 7.9% had 5 or more 

ACEs. In contrast, of those with a rating of “poor,” 17.6% had  no 

ACEs, while 23.2% had 5 or more ACEs. 

A multinomial logistic regression model, coded to use  0 days in 

poor mental health in the past month as the referent, showed a 

strong association between the number of cumulative ACEs and 

the odds of poor mental health among 2019 respondents  

(F(10, 7254) = 26.60, p < 0.001, Table 4). The presence of 1 ACE is 

associated with 1.631 times the odds of having between 1 and 14 

days of poor mental health compared to having no days and 1.768 

times the odds of having poor mental health. This effect increases 

with the number of ACEs. Those with 4 ACEs had 7.019 times the 

odds of being in poor mental health, and those with 5 or more had 

14.773 times the odds. Compared to 2015 (Appendix), this repre-

sents an increase in the strength of the association between ACEs 

and mental health impairment. 

Access to Health Care and Health Care Utilization  

We also examined the association between ACEs and a person’s 

access to health care through estimates of weighted proportions 

(Appendix) and multivariable logistic regression models (Table 5). 

In 2019, there appeared to be a positive correlation between the 

number of ACEs and the proportion of respondents indicating 

inability to access or utilize health care, with the exception of HIV 

testing. Compared to those reporting no ACEs, persons reporting 

at least 1 ACE had higher odds of not having a doctor because of 

cost (OR = 2.777, t(7466) = 6.66, p < 0.001); there was also a 72.2% 

increase in the odds of not having a personal doctor for any reason 

(t(7458) = 4.75, p < 0.001). While having any ACE was associated 

with increased odds of not having health insurance, when strati-

fied by ACE score, only those with 4 or more ACEs had significant-

ly increased odds of not having health insurance. Interestingly, 

HIV testing was significantly associated with ACE scores, with 

those reporting  no ACEs having higher odds of never being tested 

for HIV (F(1, 7192) = 99.48, p < 0.001). These estimates were con-

sistent between 2015 and 2019 (Appendix).  

Cumulative ACEs can also significantly impact the utilization of 

health care (Table 5). The presence of ACEs was associated with 

increased odds of never having had cholesterol checked in 2019 

(OR = 1.593, t(7102) = 2.61, p = 0.009). When analyzed by the 

number of ACEs, this effect was only significant among persons 

with 3 ACEs or 5 or more ACEs. Exposure to ACEs was also associ-

ated with not taking any blood pressure medications (OR = 2.009, t

(3397) = 18.54, p < 0.001). Higher ACE scores were associated 

with higher odds of not taking blood pressure medication. There 

was no evidence that adjusting for health insurance status modi-

fied the association between ACEs and health care utilization indi-

cators in the 2019 sample. 

DISCUSSION  

We found evidence that exposure to ACEs was associated with 

numerous indicators of health care access. As health insurance 
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coverage does not modify the relationship between health care 

utilization and ACEs, there may be other factors that should be 

investigated to further examine that relationship. The relationship 

between a lack of health insurance and utilization of preventative 

medical care may be at least partially explained by the lower soci-

oeconomic status of those who experienced 1 or more ACEs.  

Table 4. Odds Ratios for Current Episodes of Poor Mental Health by Cumulative ACE, 2019 Ohio BRFSS  

  1 ACE 
 (95% CI) 

2 ACEs 
(95% CI) 

3 ACEs 
(95% CI) 

4 ACEs 
(95% CI) 

≥5 ACEs 
(95% CI) 

Any ACE 
(95% CI) 

          Days in poor mental health   

1-14 days 1.631 (1.269, 2.096) 2.049 (1.561, 2.689) 1.984 (1.426, 2.762) 2.265 (1.547, 3.316) 4.682 (3.338, 6.567) 2.140 (1.761, 2.601) 

≥14 days 1.768 (1.214, 2.576) 3.779 (2.545, 5.612) 5.586 (3.727, 8.370) 7.019 (4.548, 10.859) 14.773 (9.931, 21.976) 4.612 (3.429, 6.223) 

While we found that exposure to ACEs was negatively associated 

with having never tested for HIV, previous literature has found 

that exposure to childhood trauma was associated with increased 

odds of unprotected sex, medication nonadherence, and HIV dis-

ease progression.48 It is possible that our findings concerning HIV 

testing may be confounded by the relationship between ACEs and 

risky sexual behavior or HIV disease progression. One potential 

hypothesis for our results is that persons with exposure to ACEs 

may engage in riskier sexual behaviors and are aware of the risks 

associated with these behaviors and are thus more likely to be 

tested for HIV, but this was not assessed.   

There were notable differences in the prevalence of ACEs by age, 

race, gender, and education. Younger persons, racial minorities, 

and those with lower education levels were more likely to have 

experienced greater numbers of ACEs. One potential explanation 

for lower numbers of ACEs in persons aged 65 years and older is 

premature mortality. Past research suggests that premature death 

is associated with cumulative ACEs. Individuals with 6 or more 

cumulative ACEs have an expected life expectancy of 20 years 

shorter, on average, than those with  no ACEs.49  

Our analysis found evidence for a strong dose-response relation-

ship between cumulative ACEs and odds of current poor mental 

health. Other literature has found strong links between ACEs and 

depressive disorders. A 2013 systematic review found that emo-

tional abuse, sexual abuse, and physical abuse were the most im-

portant risk factors for the development of depression.50 We 

found that all ACEs were strong risk factors for depression, though 

having a family member with mental illness was the strongest 

predictive ACE. This suggests a need to target clinical interven-

tions and prevention programming for those who have experi-

enced early childhood maltreatment.  

Consistent with a national study of ACEs in 5 states,51 we found 

the most prevalent ACEs reported were emotional/verbal abuse 

(39.0%), parental separation or divorce (31.7%), and living with a 

family member with substance abuse (28.0%). In our analysis, 

emotional or verbal abuse was highly prevalent across all demo-

graphic characteristics. Being exposed to a family member with 

substance abuse in childhood was most prevalent among unin-

sured persons (34.9%) and those with an elementary school edu-

cation (34.4%). Finally, currently uninsured individuals (48.8%), 

those with an elementary education (46.5%), and those never 

married (45.4%) experienced the highest prevalence of childhood 

divorce. These demographic patterns point to an association be-

tween social determinants of health and the experiences of child-

hood adversities.  

Interventions to address issues related to the social determinants 

of health have been advanced as a method to reduce the incidence 

of ACEs.52 Research demonstrates that preventative interventions, 

such as educational enrichment and comprehensive family  

services in early childhood, can improve adult health and well-

being.53 Further, sociodemographic interventions that target  

upstream structural determinants that contribute to childhood 

adversity may reduce ACEs.54,55 While these interventions have 

shown promise through modest effect sizes, more robust evalua-

tion designs are needed to evaluate the causal effect of these pro-

grams.  

Trauma-informed care (TIC) is currently used in health services 

with the goal of health care workers becoming more approachable 

to individuals who have experienced ACEs.56 This framework pro-

motes information and values about how to promote and build 

alliances with those who have experienced trauma, with a focus 

on recognizing signs and symptoms of trauma and the integration 

of trauma knowledge into practices.57 Trauma-informed care may 

help reduce the stigma associated with trauma and its potential 

health effects. As a large percentage of Ohioans have experienced 

trauma, implementing TIC practices in social service and health 

care settings could also help reduce retraumatization of individu-

als with ACEs and improve long-term health outcomes.  

Our study has a few limitations. First, the BRFSS and ACE modules 

are self-report instruments that are subject to recall bias. This 

effect may be amplified as older respondents are being asked 

about events in early childhood. Second, our analysis uses a cross-

sectional design and temporality must be inferred from the data. A 

longitudinal study may better illustrate the causal effect of ACEs 

on health outcomes. Similarly, due to the design of BRFSS as a 

telephone survey, there is the potential that those who choose to 

participate in BRFSS are substantially different from those who do 

not participate (ie, nonresponse bias). It is possible that given the 

surge of telemarketing calls experienced in the past few years, 

fewer persons may participate in BRFSS surveys as is evidenced 
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by declining response rates. However, response rates tend to be 

an unreliable marker of nonresponse bias.58 Nonetheless, this 

should be considered as an inherent limitation of telephone-based 

surveys.   

A final limitation is that our analysis focuses on ACEs. In the past 

few years, literature on positive childhood experiences (PCEs) has 

highlighted their importance in moderating the negative effects of 

ACEs and in promoting more favorable outcomes.59 However, the 

effects of PCEs on physical health outcomes and health behaviors 

have been mixed.59 Future studies on ACEs and health care access 

and utilization should incorporate PCEs as potential mitigating 

factors. Despite these limitations, our analyses support the need 

for interventions to reduce the experience of childhood adversi-

ties and prevent their consequences once they have occurred.  

 

 

 

 

 

 

Table 5. Odds Ratio for Access to Health Care Indicators and Utilizations for Chronic Conditions (crude and adjusted by insurance status) by 

Cumulative ACEs, 2019 Ohio BRFSS  

  1 ACE 
 (95% CI) 

2 ACEs 
(95% CI) 

3 ACEs 
(95% CI) 

4 ACEs 
(95% CI) 

≥5 ACEs 
(95% CI) 

Any ACE 
(95% CI) 

Health care access            

 No doctor because of cost 1.272 (0.855, 1.895) 1.916 (1.235, 2.975) 3.204 (2.105, 4.875) 5.113 (3.254, 8.034) 5.849 (3.999, 8.555) 2.777 (2.056, 3.751) 

 No personal doctor 1.330 (0.986, 1.795) 1.610 (1.170, 2.216) 2.214 (1.573, 3.117) 2.219 (1.484, 3.318) 1.943 (1.393, 2.711) 1.722 (1.376, 2.155) 

 No health insurance 0.836 (0.523, 1.335) 1.188 (0.695, 2.029) 1.445 (0.876, 2.385) 2.745 (1.605, 4.694) 2.253 (1.409, 3.602) 1.435 (1.021, 2.015) 

 Never tested for HIV 0.666 (0.525, 0.846) 0.405 (0.314, 0.521) 0.358 (0.269, 0.476) 0.263 (0.190, 0.365) 0.224 (0.169, 0.298) 0.400 (0.334, 0.479) 

Health care utilization           

 Never had cholesterol checked  
 (no insurance) 

1.503 (0.964, 2.342) 1.030 (0.635, 1.671) 2.203 (1.361, 3.565) 1.338 (0.756, 2.371) 2.187 (1.340, 3.571) 1.593 (1.123, 2.260) 

 Never had cholesterol checked 
 with insurance 

1.520 (0.972, 2.377) 0.999 (0.614, 1.627) 2.137 (1.316, 3.469) 1.199 (0.668, 2.153) 1.986 (1.211, 3.257) 1.536 (1.081, 2.183) 

 Not taking blood pressure  
 medications (no insurance) 

1.598 (1.045, 2.443) 1.607 (1.011, 2.555) 1.903 (1.109, 3.266) 2.418 (1.338, 4.371) 3.866 (2.425, 6.161) 2.009 (1.462, 2.760) 

 Not taking blood pressure  
 medications with insurance 

1.668 (1.089, 2.556) 1.690 (1.050, 2.722) 1.747 (1.020, 2.994) 2.102 (1.712, 3.771) 3.909 (2.431, 6.288) 2.007 (1.457, 2.765) 

PUBLIC HEALTH IMPLICATIONS 

Adverse childhood experiences remain a highly prevalent pre-

ventable risk factor for Ohioans. Adverse childhood exerpiences

are strongly associated with adverse health outcomes and health

behaviors. Implementation of evidence-based programs to reduce

the prevalence of ACEs and support those affected by traumatic

experiences has the potential to improve the health of the popula-

tion, particularly among vulnerable groups disproportionately

impacted by ACEs.  
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APPENDIX 

  Overall N 
% (95% CI) 

  No ACEs 
% (95% CI) 

  At least one ACE 
% (95% CI) 

  
  

Number of ACEs  
Mean (95% CI) 

Total 100.0   37.8 (36.0, 39.6)   62.2 (60.4, 64.1)   1.58 (1.50, 1.66) 
                
Biological sex               
Male 48.7 (46.7, 50.7)   48.1 (45.2, 51.0)   49.1 (46.4, 51.8)   1.51 (1.39, 1.62) 
Female 51.3 (49.3, 53.3)   51.9 (49.0, 54.8)   50.9 (48.3, 53.4)   1.65 (1.54, 1.76) 
                
Age group               
18-49 years 50.2 (48.3, 52.1)   38.1 (35.1, 41.3)   57.6 (55.2, 60.0)   1.96 (1.82, 2.11) 
50-64 years 27.8 (26.2, 29.3)   30.3 (27.9, 32.8)   26.2 (24.3, 28.3)   1.39 (1.29, 1.49) 
65 years or older 24.5 (20.4, 22.7)   30.7 (28.6, 33.0)   15.9 (14.7, 17.3)   0.95 (0.88, 1.02) 
Missing 0.5 (0.4, 0.7)   0.8 (0.6, 1.3)   0.3 (0.2, 0.5)     
                
Race               
White/Caucasian 82.7 (81.0, 84.4)   88.2 (86.0, 90.1)   79.4 (76.9, 81.7)   1.49 (1.40, 1.57) 
Black/African American 10.3 (8.9, 11.9)   6.1 (4.8, 7.8)   12.9 (10.9, 15.2)   2.02 (1.69, 2.35) 
Asian 2.1 (1.6, 2.8)   2.8 (1.8, 4.4)   1.6 (1.1, 2.3)   1.33 (0.88, 1.78) 
Other 3.6 (2.9, 4.5)   1.6 (1.0, 2.6)   4.8 (3.7, 6.1)   2.60 (2.14, 3.06) 
Missing 1.3 (1.0, 1.2)   1.3 (0.8, 2.0)   1.3 (0.8, 2.1)     
                
Highest level of education               
Elementary school 11.1 (9.5, 12.8)   8.5 (6.5, 10.9)   12.6 (10.6, 15.1)   2.15 (1.76, 2.54) 
Completed high school/GED 33.4 (31.6, 35.3)   32.7 (30.1, 35.3)   33.9 (31.5, 36.4)   1.57 (1.45, 1.69) 
Some college 30.8 (29.0, 32.7)   30.2 (27.5, 33.1)   31.2 (28.7, 33.7)   1.65 (1.50, 1.80) 
College degree or higher 24.5 (23.0, 26.0)   28.6 (26.2, 31.0)   22.0 (20.2, 24.0)   1.24 (1.13, 1.34) 
Missing 0.2 (0.1, 0.4)   0.1 (0.0, 0.3)   0.3 (0.1, 0.7)     
                
Employment status (Self-reported employment status. An employment status of other included responses of either “a homemaker,” “a student,” “retired,” or “unable to work.”               

Employed 57.8 (55.9, 59.7)   54.8 (52.0, 57.6)   59.6 (57.0, 62.2)   1.59 (1.49, 1.70) 
Unemployed 5.0 (4.0, 6.1)   2.2 (1.5, 3.4)   6.6 (5.2, 8.4)   2.90 (2.29, 3.51) 
Other 36.9 (35.1, 38.7)   42.6 (39.8, 45.4)   33.4 (31.1, 35.8)   1.38 (1.28, 1.48) 
Missing 0.4 (0.2, 0.6)   0.4 (0.2, 0.7)   0.4 (0.2, 0.7)     
                
Annual household income               

<$35 000 31.1 (29.2, 33.0)   24.3 (21.9, 26.8)   35.2 (36.7, 37.9)   1.96 (1.80, 2.13) 

$35 000-$74 999 26.9 (25.2, 28.6)   28.3 (25.7, 30.9)   26.1 (23.9, 28.4)   1.48 (1.34, 1.62) 

≥$75 000 27.4 (25.6, 29.2)   30.2 (27.5, 33.0)   25.6 (23.3, 28.1)   1.33 (1.19, 1.47) 

Missing 14.7 (13.4, 16.1)   17.3 (15.3, 19.5)   13.1 (11.4, 15.0)     
                
Health care coverage               
Yes 90.6 (88.9 92.0)   93.2 (90.7, 95.1)   89.0 (86.7, 90.9)   1.51 (1.43, 1.59) 
No 8.7 (7.4, 10.2)   6.3 (4.5, 8.8)   10.1 (8.4, 12.2)   2.25 (1.43, 1.59) 
Missing 0.7 (0.3, 1.8)   0.5 (0.2, 0.9)   0.9 (0.3, 2.8)     
                
Marital status               
Married 51.6 (49.6, 53.5)   60.1 (57.1, 63.0)   46.4 (43.8, 49.0)   1.31 (1.22, 1.41) 
Divorced/separated 13.7 (12.4, 15.0)   11.0 (9.5, 12.8)   15.2 (13.6, 17.1)   1.79 (1.62, 1.97) 
Widowed 7.9 (7.2, 8.6)   10.3 (9.0, 11.6)   6.4 (5.6, 7.3)   1.15 (0.99, 1.31) 
Never married 26.6 (24.5, 28.7)   18.1 (15.3, 21.4)   31.7 (29.0, 34.6)   2.11 (1.89, 2.33) 
Missing 0.4 (0.2, 0.6)   0.5 (0.3, 0.8)   0.3 (0.1, 0.7)     

Demographic Characteristics of Weighted 2015 BRFSS Sample by Prevalence of ACEs 

Odds Ratios Health Conditions, Behaviors, Well-being by Cumulative ACEs with No ACEs as referent category (2015 DATA) 

  1 ACE 
OR (95% CI) 

2 ACEs 
OR (95% CI) 

3 ACEs 
OR (95% CI) 

4 ACEs 
OR (95% CI) 

≥5 ACEs 
OR (95% CI) 

            
Health conditions           
High blood pressure 0.847 (0.692, 1.036) 0.967 (0.761, 1.229) 0.776 (0.582, 1.036) 0.947 (0.666, 1.348) 0.769 (0.555, 1.065) 
Cancer 0.751 (0.593, 0.950) 0.828 (0.608, 1.127) 0.755 (0.498, 1.146) 0.613 (0.401, 0.938) 0.594 (0.379, 0.929) 
Heart attack 1.061 (0.733, 1.536) 1.092 (0.676, 1.763) 0.995 (0.566, 1.745) 0.700 (0.396, 1.235) 0.517 (0.280, 0.956) 
Stroke 1.106 (0.713, 1.716) 0.639 (0.393, 1.039) 1.052 (0.643, 1.722) 1.569 (0.787, 3.130) 0.714 (0.378, 1.351) 
COPD 1.170 (0.798, 1.714) 1.816 (1.208, 2.731) 1.701 (1.108, 2.613) 2.439 (1.450, 4.102) 1.971 (1.256, 3.093) 
Diabetes 0.727 (0.558, 0.947) 0.867 (0.636, 1.183) 0.883 (0.613, 1.272) 1.041 (0.650, 1.666) 0.872 (0.590, 1.288) 
Asthma 1.485 (1.081, 2.041) 1.899 (1.323, 2.727) 1.913 (1.284, 2.852) 1.933 (1.231, 3.038) 4.717 (3.148, 7.068) 
Lifetime depression 1.421 (1.083, 1.865) 2.162 (1.609, 2.904) 2.762 (1.971, 3.869) 4.207 (2.877, 6.152) 7.390 (5.177, 10.549) 
            
Unhealthy behaviors           
Current smoking 1.921 (1.393, 2.651) 2.159 (1.492, 3.123) 3.207 (2.122, 4.847) 2.887 (1.814, 4.594) 5.947 (3.935, 8.987) 
Heavy drinking 2.029 (1.413, 2.913) 1.979 (1.248, 3.137) 2.785 (1.733, 4.476) 3.226 (1.878, 5.542) 3.426 (2.149, 5.463) 
Binge drinking 1.788 (1.292, 2.473) 1.940 (1.304, 2.885) 1.863 (1.206, 2.879) 2.589 (1.518, 4.415) 2.225 (1.343, 3.687) 
            
Well-being           
Poor mental health 1.527 (1.041, 2.241) 1.494 (1.004, 2.221) 2.858 (1.874, 4.358) 3.055 (1.809, 5.159) 5.550 (3.645, 8.451) 
Poor physical health 1.237 (0.982, 1.558) 1.408 (1.084, 1.828) 1.597 (1.183, 2.157) 1.463 (1.018, 2.105) 2.534 (1.812, 3.542) 
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ACEs and History of  Depressive Disorders Adjusting for Sex (2015 DATA) 

    Lifetime history   Current poor mental health 
          

Household mental illness   4.185 (3.194, 5.485)   3.578 (2.636, 4.857) 

Emotional/verbal abuse   2.787 (2.273, 3.419)   2.213 (1.706, 2.870) 

Physical abuse   2.583 (2.001, 3.334)   2.594 (1.916, 3.512) 

Sexual abuse   4.250 (3.196, 5.651)   3.593 (2.558, 5.047) 

Domestic violence   2.348 (1.832, 3.011)   2.179 (1.614, 2.943) 

Household substance use   2.870 (2.294, 3.590)   2.569 (1.957, 3.372) 

Parental separation/divorce   1.445 (1.147, 1.819)   1.326 (1.003, 1.753) 
Family in prison   2.546 (1.671, 3.880)   1.922 (1.216, 3.038) 

ACEs and History of Depressive Disorders Adjusting for Sex (2019 DATA) 

    Lifetime history   Current poor mental health 
          

Household mental illness   4.468 (3.642, 5.481)   3.737 (2.962, 4.713) 

Emotional/verbal abuse   3.023 (2.527, 3.618)   2.671 (2.153, 3.314) 

Physical abuse   2.660 (2.201, 3.214)   2.226 (1.787, 2.772) 

Sexual abuse   2.957 (2.344, 3.731)   2.242 (1.720, 2.921) 

Domestic violence   2.128 (1.727, 2.621)   2.311 (1.833, 2.914) 

Household substance use   2.169 (1.802, 2.610)   2.562 (2.064, 3.181) 

Parental separation/divorce   1.557 (1.285, 1.886)   2.331 (1.870, 2.905) 
Family in prison   2.269 (1.696, 3.036)   3.105 (2.294, 4.204) 

Self-reported General Health Rating by ACEs (2015 DATA)  

  0 ACEs 
% (95% CI) 

1 ACE 
% (95% CI) 

2 ACEs 
% (95% CI) 

3 ACEs 
% (95% CI) 

4 ACEs 
% (95% CI) 

≥5 ACEs 
% (95% CI) 

General health             

Excellent 42.1 (37.5, 46.9) 27.5 (22.8, 32.7) 11.1 (8.5, 14.4) 8.2 (5.5, 12.1) 4.9 (2.9, 8.1) 6.2 (3.9, 9.5) 
Very good 40.7 (37.5, 44.0) 25.9 (22.9, 29.1) 12.6 (10.4, 15.1) 9.3 (7.5, 11.5) 4.5 (3.3, 6.0) 7.1 (5.4, 9.3) 
Good 36.4 (33.1, 39.7) 24.2 (21.3, 27.4) 11.3 (9.5, 13.3) 8.6 (6.9, 10.7) 7.0 (5.5, 9.0) 12.5 (9.8, 15.9) 
Fair 30.0 (25.8, 34.4) 23.0 (18.7, 27.9) 13.2 (10.3, 16.7) 13.4 (9.9, 17.9) 8.8 (6.0, 12.8) 11.7 (8.3, 16.4) 
Poor 27.4 (20.8, 35.1) 22.7 (16.0, 31.2) 14.2 (9.8, 20.1) 10.1 (6.1, 16.1) 6.7 (3.8, 11.5) 18.9 (13.4, 26.1) 

Self-reported General Health Rating by ACEs (2019 DATA) 

  0 ACEs 
% (95% CI) 

1 ACE 
% (95% CI) 

2 ACEs 
% (95% CI) 

3 ACEs 
% (95% CI) 

4 ACEs 
% (95% CI) 

≥5 ACEs 
% (95% CI) 

General health             

Excellent 40.7 (36.0, 45.6) 23.5 (19.2, 28.4) 12.6 (9.5, 16.6) 10.1 (7.2, 14.1) 5.2 (3.3, 8.0) 7.9 (5.5, 11.3) 
Very good 36.1 (33.3, 39.0) 22.5 (20.0, 25.2) 15.0 (13.0, 17.3) 11.5 (9.5, 13.9) 6.5 (5.1, 8.3) 8.4 (6.7, 10.4) 
Good 27.1 (24.7, 29.8) 25.7 (22.9, 28.6) 15.7 (13.5, 18.2) 10.7 (8.8, 13.0) 8.4 (6.7, 10.6) 12.4 (10.0, 15.3) 
Fair 24.5 (21.1, 28.3) 19.0 (15.9, 22.7) 16.1 (12.9, 20.0) 12.3 (9.5, 15.8) 7.8 (5.9, 10.4) 20.2 (16.6, 24.3) 
Poor 17.6 (13.4, 22.7) 15.9 (11.9, 20.9) 17.3 (12.4, 23.7) 17.5 (11.6, 25.4) 8.6 (5.6, 13.0) 23.2 (17.2, 30.5) 

Odds Ratios for Current Episodes of Poor Mental Health by Cumulative ACEs (2015 DATA) 

  1 ACE 
 (95% CI) 

2 ACEs 
(95% CI) 

3 ACEs 
(95% CI) 

4 ACEs 
(95% CI) 

≥5 ACEs 
(95% CI) 

Any ACE 
(95% CI) 

Days in Poor 
Mental Health 

            

1-14 days 1.598 (1.192, 2.142) 2.295 (1.670, 3.156) 2.618 (1.824, 3.755) 3.015 (1.987, 4.575) 3.994 (2.614, 6.101) 2.248 (1.792, 2.819) 

≥14 days 1.683 (1.144, 2.477) 1.824 (1.219, 2.731) 3.648 (2.355, 5.652) 4.108 (2.395, 7.046) 8.392 (5.386, 13.074) 2.881 (2.138, 3.883) 

Odds Ratios for Access to Health Care Indicators by Cumulative ACEs (2015 DATA) 

  1 ACE 
 (95% CI) 

2 ACEs 
(95% CI) 

3 ACEs 
(95% CI) 

4 ACEs 
(95% CI) 

≥5 ACEs 
(95% CI) 

Any ACE 
(95% CI) 

No doctor 
because of 
cost 

1.389 (0.901, 2.141) 1.431 (0.931, 2.201) 2.178 (1.319, 3.597) 3.012 (1.775, 5.113) 5.752 (3.616, 9.149) 2.227 (1.610, 3.080) 

No personal 
doctor 

1.444 (1.036, 2.012) 1.196 (0.785, 1.822) 2.285 (1.524, 3.428) 2.416 (1.490, 3.915) 3.937 (2.626, 5.905) 1.921 (1.493, 2.471) 

No health 
insurance 

1.479 (0.903, 2.424) 0.888 (0.492, 1.603) 1.484 (0.793, 2.777) 2.022 (1.047, 3.904) 3.355 (1.836, 6.130) 1.675 (1.106, 2.536) 

Never tested 
for HIV 

0.458 (0.354, 0.593) 0.569 (0.423, 0.766) 0.267 (0.193, 0.368) 0.250 (0.172, 0.363) 0.212 (0.149, 0.302) 0.364 (0.298, 0.444) 
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Odds Ratios for Health Care Utilizations for Chronic Conditions, Crude and Adjusted by Insurance Status 

Survey-weighted Percentage of Respondents Within Each Category of Health Care Access Indicators and Health Care Utilization Indicators by Cumulative ACEs, 
2019 Ohio BRFSS 

1 ACE 
 (95% CI) 

2 ACEs 
(95% CI) 

3 ACEs 
(95% CI) 

4 ACEs 
(95% CI) 

≥5 ACEs 
(95% CI) 

Any ACE 
(95% CI) 

Never had 
cholesterol 
checked (no 
insurance) 

1.586 (1.095, 2.298) 0.984 (0.641, 1.509) 1.794 (1.136, 2.835) 2.056 (1.247, 3.392) 2.975 (1.945, 4.551) 1.712 (1.285, 2.280) 

Never had 
cholesterol 
checked w/
insurance 

1.428 (1.005, 2.030) 1.019 (0.667, 1.557) 1.831 (1.133, 2.959) 1.905 (1.156, 3.137) 2.656 (1.678, 4.202) 1.612 (1.218, 2.134) 

Not taking 
blood pressure 
medications 
(no insurance) 

1.823 (1.154, 2.882) 1.931 (1.120, 3.329) 2.082 (1.179, 3.677) 2.971 (1.568, 5.628) 3.590 (1.917, 6.720) 2.199 (1.527, 3.167) 

Not taking 
blood pressure 
medication 
with insurance 

1.751 (1.107, 2.769) 1.952 (1.124, 3.390) 2.045 (1.155, 3.621) 2.900 (1.497, 5.616) 2.929 (1.555, 5.515) 2.088 (1.435, 3.038) 

0 ACEs 
 (95% CI) 

1 ACE 
 (95% CI) 

2 ACEs 
(95% CI) 

3 ACEs 
(95% CI) 

4 ACEs 
(95% CI) 

≥5 ACEs 
(95% CI) 

Health care access 

No doctor because of cost 6.1 (4.7, 7.8) 7.6 (5.8, 10.0) 11.0 (8.0, 14.9) 17.1 (13.0, 22.3) 24.8 (18.7, 32.2) 27.4 (22.4, 33.1) 

No personal doctor 14.5 (12.5, 17.3) 18.7 (15.4, 22.5) 21.8 (17.7, 26.5) 27.7 (22.4, 33.8) 27.7 (21.2, 35.4) 25.2 (20.4, 30.7) 

No health insurance 6.8 (5.2, 8.9) 5.8 (4.1, 8.3) 8.0 (5.2, 12.0) 9.6 (6.6, 13.8) 16.7 (11.3, 24.0) 14.2 (10.2, 19.3) 

Never tested for HIV 77.7 (75.0, 80.2) 69.9 (65.9, 73.6) 58.5 (53.5, 63.3) 55.5 (49.4, 61.3) 47.8 (40.7, 55.0) 43.8 (38.0, 49.8) 

Health care utilization 

Never had cholesterol checked 8.3 (6.3, 10.9) 12.0 (9.0, 15.8) 8.5 (6.0, 12.0) 16.6 (12.1, 22.5) 10.8 (7.0, 16.4) 16.5 (11.9, 22.5) 

Not taking blood pressure  
medications 

15.9 (12.7, 20.0) 23.2 (17.8, 30.0) 23.3 (17.2, 30.7) 26.4 (18.3, 36.5) 31.3 (21.1, 43.7) 42.2 (33.2, 51.7) 
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ABSTRACT 

Background: The healthy migrant theory is a phenomenon describing a protective effect regarding specific  

health outcomes when a person is born outside of the United States (US). Previous literature has focused on the  

application of this theory to infant outcomes, leaving its application to maternal outcomes mostly unstudied. The  

objective of this research is to determine whether the healthy migrant theory, specifically as it applies to Black women, 

holds true to maternal morbidity in the Ohio population. 

Methods: Birth record data from the Ohio Department of Health were analyzed from 2015 -2020 that included 

mothers identifying as White or Black and data where country of birth was available (n=717 300). Mothers were grouped 

by race and nationality. Maternal morbidity and socioeconomic status were analyzed. One-way ANOVA was used to  

examine associations between socioeconomic status and number of maternal morbidity events. Binary logistic regression 

models were developed to examine the relationships among race, nationality, and occurrence of maternal morbidity 

events. Interaction between race and nationality was also evaluated.  

Results: Among Black mothers, nationality was significantly associated with the likelihood of any maternal  

morbidity event occurring (OR = 1.659; 95% CI = 1.534, 1.795; p < 0.001), with foreign-born mothers having about 1.66 

times greater odds of having a maternal morbidity event. This relationship persisted after adjusting for socioeconomic 

status. No statistical difference in low socioeconomic status indicators was found between foreign-born Black mothers 

and US-born Black mothers (p = 0.349, 95% CI = -0.007, 0.030).  

Conclusion: Our findings appear to contradict the healthy migrant theory. More research regarding treatment  

and outcomes of foreign-born Black mothers must be implemented to better understand the nuances of the application 

of this theory to maternal outcomes. Caution should be taken when comparing infant and maternal outcomes and inter-

ventions since they may not be as closely connected as previously thought. Limitations of this project include inaccuracies 

in data collection from birth certificates, limited morbidity variables, and lack of stratification based on country of origin. 

Keywords: Maternal and child health; Immigrant health; Health disparities; Structural racism; Logistic regression 

© 2024 Cassidy Hughes-Lubanski; Fiona Hodges; Sara Paton; Timothy Crawford; David Dhanraj; Keith Reisinger-Kindle. Originally published in the Ohio Journal of Public Health  
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INTRODUCTION 

Over the past several years, many articles have published data 

demonstrating a significant difference in infant morbidity and 

mortality between foreign-born women living in the United States 

(US) and US-born women of the same racial background.1–4 For 

instance, prior research has demonstrated that the incidence of 

low birth weight in African-born Black women in the US more 

closely resembled the incidence of low birth weight in US-born 

White women compared to US-born Black women.2 These findings 

challenged the prior theories that higher incidences of infant mor-

bidity, including low birth weight, was higher in Black populations 

mailto:keith.reisinger-kindle@wright.edu
https://doi.org/10.18061/ojph.v6i2.9659
http://ojph.org
http://creativecommons.org/licenses/by/4.0/
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due to genetic effects corresponding to each population’s race.2,3 

These data pointed to an alternative explanation for the differ-

ences in infant mortality between Black women and White wom-

en. Instead of citing genetics as the cause for the increased rates of 

infant morbidity in US-born Black women, the data suggest that 

these increased rates are more likely attributed to the inherent 

societal racism and socioeconomic status of the mentioned popu-

lations.2 This phenomenon has become known as the healthy mi-

grant theory; the idea that there is a protective effect in regard to 

specific health outcomes when a person is born outside of the US 

and then migrates to the US compared to a person of similar eth-

nicity who is born in the US.5 

Several published research studies have demonstrated differences 

in mortality and outcomes between infants of US-born women and 

infants of immigrant women of the same ethnicity. For example, 

one such study demonstrated a significant difference in low birth 

weight between infants of US-born women of Mexican descent and 

infants of Mexican-born women.  The data from this study found 

that infants of US-born Mexican Americans were found to be at 60 

percent higher risk of low birth weight than infants of Mexican-

born women.6 Similar outcomes have been published for other 

immigrant populations, thereby demonstrating a trend that in-

fants born to immigrant women have significantly lower incidence 

of poor outcomes compared to US-born women of the same eth-

nicity. Another research study produced data further supporting 

this trend, namely that there was a significantly lower rate of pre-

term birth and birth of SGA (small for gestational age) infants in 

foreign-born non-Hispanic Black women compared to US-born 

non-Hispanic Black women.4 An additional article similarly out-

lined how the healthy migrant theory affects infant outcomes. This 

article analyzed preterm birth rates between US-born and foreign-

born Black women. It was also found that US-born Black women 

had a 3.2 higher risk of preterm birth than foreign-born Black 

women and a 4.4 higher risk of preterm birth than US-born White 

women.7  

The Ohio Department of Health listed maternal and infant health 

as a health outcome priority on the 2020-2022 State Health Im-

provement Plan, with an emphasis on improving health equity, 

with Black mothers experiencing disproportionately high rates of 

preterm birth, infant mortality, and severe maternal morbidity.8 

Based on the Ohio Department of Health’s 2020 Infant Mortality 

Report, infant mortality is at its lowest level in over a decade, but 

there is a persistent race-based disparity, with Black infants dying 

at a rate 2.7 times greater than White infants.9 There is a similar 

disparity in Ohio in both maternal mortality and maternal morbid-

ity.10,11 As of the 2020 US Census, 14.4% of Ohio’s population iden-

tified as Black or Black and another race. From 2016 to 2019, non-

Hispanic Black mothers in Ohio have a severe maternal morbidity 

rate more than double that of non-Hispanic White mothers in 

Ohio.10 Additionally, from 2008 to 2016, pregnancy-related deaths 

in Ohio were significantly higher for non-Hispanic Black mothers 

at 29.5 deaths per 100 000 live births compared to 11.5 deaths for 

non-Hispanic White mothers.11 This reveals a significant health 

care burden, with Black citizens experiencing a disproportionate 

number of negative health outcomes. Understanding how demo-

graphic factors like race and immigrant status interact and relate 

to health outcomes in Ohio is necessary to develop effective strat-

egies to eliminate health disparities and improve health outcomes. 

As described above, previous researchers have investigated infant 

morbidity and mortality outcomes as they relate to the healthy 

migrant theory, however, there has been substantially less re-

search examining maternal morbidity and mortality outcomes. 

The goal of this research is to investigate whether the healthy 

migrant theory holds true for maternal morbidity in the Ohio pop-

ulation, specifically for Black mothers.  

METHODS  

Sample 

This analysis used deidentified birth record data for the state of 

Ohio accessed from the Ohio Department of Health’s Vital Statis-

tics. The protocol for this study was submitted to the Ohio Depart-

ment of Health institutional review board and found to be exempt. 

Complete data from the years 2015-2020 were included. All cases 

included in the statistical analysis were single parity births that 

occurred in mothers who were residents of Ohio and gave birth in 

the state (n= 767 254). This study focused on a subset of cases 

composed of US-born White mothers, US-born Black mothers, and 

foreign-born Black mothers (n= 693 321), excluding foreign-born 

White mothers and mothers of other race/ethnicities from the 

analysis sample. These 2 populations were excluded because the 

main focus was among Black mothers specifically. 

Measures 

Race. The mother’s race was determined by the Vital Statistics 

race category coded for the Public Information Warehouse, with 

possible options of White, Black, Native American, Asian, Pacific 

Islander/Hawaiian, or Other/Unknown. Analysis focused on White 

and Black mothers. Mother’s ethnicity was not evaluated.  

Mother’s Nationality. Nationality was evaluated as a binary cate-

gorical variable of US-born mothers and foreign-born mothers. 

Foreign-born mothers included any mother born in a known coun-

try that was not the US. Unknown countries of birth were marked 

as missing.  

Group by Race and Nationality. A combined group variable was 

created with mothers separated into 3 group designations:  

US-born White mothers, US-born Black mothers, and foreign-born 

Black mothers. 

Maternal Morbidity. Maternal morbidity events included perineal 

laceration, ruptured uterus, unplanned hysterectomy, admission 

to intensive care, unplanned operation, maternal transfusion, and 

hypertension eclampsia. Two separate variables were created to 

evaluate maternal morbidity as a combined variable for analysis. 

The first variable was a binary categorical variable with options 

https://ojph.org/
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for no maternal morbidity event occurred or any maternal mor-

bidity event occurred. The second combined variable was a nu-

meric variable of the number of maternal morbidity events that 

occurred (possible values of 0-7, with 0 meaning no maternal 

morbidity, and 7 meaning all the maternal morbidity events were 

met).  

Socioeconomic Status. Proxy measures were used to evaluate soci-

oeconomic status. Mothers were identified as low socioeconomic 

status if they met at least 1 of the following criteria: payment 

method was self-pay or Medicaid, the mother completed less than 

a high school education, or the mother received WIC services.  

This created a binary socioeconomic status variable (low socioec-

onomic status or not low socioeconomic status). These proxy 

measures serve as conservative estimates of mothers that would 

fall into the low socioeconomic status category.  

Analysis 

Data processing and statistical analysis was conducted using IBM 

SPSS (version 29). Demographic characteristics were determined, 

including frequencies of mother’s race, nationality, age, education 

level, payment source, and WIC use (Tables 1 and 2). In the event 

of missing data, cases were deleted. 

Differences in the number of maternal morbidity events that oc-

curred were evaluated based on the mother’s race and nationality 

group (US-born White, US-born Black, and foreign-born Black) 

using one-way ANOVA. Post-hoc analyses were conducted using 

the Games-Howell test.  

Binary logistic regression models were used to evaluate the effect 

of the mother’s race and nationality (groups for US-born White,  

US-born Black or foreign-born Black mothers) on the occurrence 

of any maternal morbidity events and evaluate the effect of na-

tionality on the occurrence of any maternal morbidity events 

among Black mothers (n=141 267). Unadjusted and adjusted  

relationships were investigated. Each model adjusted for socioec-

onomic status (low socioeconomic status) and the number of pre-

natal care visits.  
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RESULTS  

The study sample included 717 300 singleton births occurring 

from 2015 to 2020 in Ohio among White mothers and Black moth-

ers. Mother’s age ranged from 11 to 59 years, with a mean age of 

28.07 years (SD = 5.60). There were 43 237 cases where the moth-

er was born in a country other than the US. Despite Black mothers 

only accounting for 17.8% of births among mothers born in the US 

in the sample, 44.5% of the births among foreign-born mothers 

involved Black mothers (Table 1).  

The subset of cases for analysis included cases only from US-born 

White mothers, US-born Black mothers, and foreign-born Black 

mothers (n= 693 313).  Maternal morbidity events were rare, with 

1 or more of the 7 maternal morbidity events occurring in only 

2.5% of US-born White mothers, 2.6% of US-born Black mothers, 

and 4.2% of foreign-born Black mothers. The most prevalent ma-

ternal morbidity outcome was third-degree or fourth-degree peri-

neal laceration, which occurred in less than 2% of cases. Addition-

al demographic characteristics are available in Table 2, and mater-

nal morbidity outcomes are listed in Table 3. 

A one-way ANOVA was performed comparing the effects of moth-

er’s race and nationality group on maternal morbidity. This test 

revealed that there was a statistically significant difference in the 

number of maternal morbidity factors between mother groups  

(F (2, 693 313) = 106.125, p <  0.001) (Table 3). Post hoc test re-

vealed that the mean number of maternal morbidity events was 

significantly different between foreign-born Black mothers and  

US-born Black mothers (p < 0.001, 95% CI = 0.014, 0.022), with 

foreign-born Black mothers having a greater number of maternal 

morbidity events, on average (0.05), than US-born Black mothers 

(0.03). Additionally, the mean number of maternal morbidity 

events was significantly different between foreign-born Black 

mothers and US-born White mothers (p < 0.001, 95% CI = 0.016, 

0.024), with foreign-born Black mothers having a greater number 

of maternal morbidity events, on average (0.05), than US-born 

White mothers (0.03).  

An unadjusted binary logistic regression was performed to evalu-

ate the influence of the mother’s race and nationality group on the 

odds of having any maternal morbidity event (n= 693 313). The 

mother’s race and nationality were significantly associated with 

having a maternal morbidity event (p < 0.001). Compared to  

US-born White mothers, foreign-born Black mothers had about 1.7 

times greater odds of having a maternal morbidity event (Odds 

Ratio (OR) = 1.716; 95% CI = 1.597, 1.845; p < 0.001). Additionally, 

compared to US-born Black mothers, foreign-born Black mothers 

had 1.6 times greater odds of having any maternal morbidity 

event (OR = 1.658; 95% CI = 1.534, 1.795; p < 0.001). However, the 

odds of having any maternal morbidity event were not significant-

ly different between US-born White mothers and US-born Black 

mothers (OR = 1.034; 95% CI = 0.994, 1.076; p = 0.092).  

Table 1. Frequency of Cases by Mother’s Race and Nationality 

  Mother’s nationality 

US-born Foreign-born Total 

Mother’s race White 553 654 (82.14) 23 979 (55.46) 577 633 (80.53) 

Black 120 409 (17.86) 19 258 (44.54) 139 667 (19.47) 

Total 674 063 (100) 43 237 (100) 717 300 (100) 

https://ojph.org/
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After adjusting for socioeconomic status and number of prenatal 

care visits, mother’s race and nationality group was significantly 

associated with having a maternal morbidity event (p < 0.001). 

Holding socioeconomic status and number of prenatal care visits 

constant, foreign-born Black mothers have about 2 times greater 

odds of having a maternal morbidity event than US-born White 

mothers (OR = 2.002; 95% CI = 1.857, 2.158; p < 0.001), and for-

eign-born Black mothers have about 1.2 times greater odds of 

having a maternal morbidity event than US-born Black mothers 

(OR = 1.223; 95% CI = 1.173, 1.276; p < 0.001).  

Among Black mothers, (n = 139 667), nationality was significantly 

associated with any maternal morbidity event occurring (OR = 

1.659; 95% CI = 1.534, 1.795; p < 0.001), with foreign-born moth-

ers having about 1.66 times greater odds of having a maternal 

morbidity event. This relationship persisted after adjusting for 

socioeconomic status (OR = 1.644; 95% CI = 1.519, 1.779;  

p < 0.001).  

DISCUSSION  

The results from this analysis confirm what has previously been 

demonstrated regarding the significant difference in maternal 

morbidity in Black mothers compared to White mothers, with 

Black mothers experiencing more maternal morbidity than White 

mothers. When comparing immigration status, our study demon-

strated that immigrant mothers had a statistically significant  

increased number of maternal morbidity events than US-born 

mothers. Additionally, immigrant mothers also had a significant 

mean number of low socioeconomic status indicators compared to 

US-born mothers. These findings are specifically important be-

cause in other studies throughout the US, there are often findings 

that demonstrate that Black immigrant mothers have improved 

pregnancy outcomes.12  

The current study also demonstrated that when comparing Black 

immigrant mothers to US-born Black mothers, Black immigrant 

mothers had a great number of maternal morbidity events. When 

compared to US-born White mothers, Black immigrant mothers 

again demonstrated a greater number of maternal morbidity 

events. In a similar outcome, Black immigrant mothers had a high-

er number of indicators for low socioeconomic status compared to 

US-born White mothers. However, there was not a statistically 

significant difference in indicators for low socioeconomic status 

between Black immigrant mothers and US-born Black mothers.  

These outcomes are contradictory to the hypothesis that the 

healthy migrant theory proposes, specifically that US-born Black 

mothers would be predicted to have more maternal morbidity 

events compared to Black immigrant mothers. There are a few 

other studies that have analyzed specific maternal outcomes that 

have supported this healthy migrant theory when applied to Black 

mothers. One such study analyzed the prevalence of preeclampsia, 

which was demonstrated to be higher in US-born versus foreign-

born non-Hispanic Black women. This study also interestingly 

analyzed how duration living in the US affected the health of for-

eign-born Black mothers, demonstrating that foreign-born Black 

women with more than 10 years of living in the US had a higher 

prevalence of chronic hypertension, obesity, smoking, and mater-

nal stress.13 Our investigation did not include information on 

length of time living in the US as this information is not available 

on birth records, a potential limitation of the study which may 

partially explain why our results do not corroborate the healthy 

migrant theory. 

Given that the data in this research project demonstrate a signifi-

cant increase in maternal morbidity in Black immigrant mothers 

compared to US-born Black mothers, further evaluation and re-

search regarding treatment and outcomes of Black immigrant 

mothers must be implemented. Implicit bias has been discussed as 

one of the etiologies behind the discrepancy in maternal outcomes 

in Black mothers versus White mothers in the US.  Prior research 

has been performed which outlines implicit bias and how it can 

impact the care that Black women receive.14 Using this infor-

mation, implicit bias could potentially be implicated as one reason 

why the Ohio Department of Health data in this research demon-

strated an increase in maternal morbidity in Black immigrant 

Table 2. Demographic Characteristics of Ohio Residents with Singleton Births in the State of Ohio from 2015-2020 by Race and Nationality 

  US-born White mothers US-born Black mothers Foreign-born Black mothers 

Mother’s average age (years) 28.39 26.21 30.49 

Mother’s education (n, %)    

      Less than high school 

      High school graduate/ GED 

      Some college 

    Bachelor’s degree 

   Graduate degree 

59 815 (10.82) 

142 787 (25.82) 

159 704 (28.88) 

120 416 (21.78) 

70 209 (12.7)  

22 243 (17.73) 

46 394 (38.72) 

40 747 (34.0) 

7666 (6.40) 

3783 (3.16) 

4339 (23.0) 

5833 (30.91) 

4699 (24.9) 

2729 (14.46) 

1269 (6.73) 

Payment source (n, %)    

     Medicaid 

     Private insurance 

     Self-pay/uninsured 

     Other 

185 902 (33.75) 

322 681 (58.59) 

25 998 (4.72) 

16 193 (2.94) 

88 702 (73.96) 

26 100 (21.76) 

2113 (1.76) 

3014 (2.51) 

12 693 (66.23) 

4441 (23.17) 

1259 (6.57) 

773 (4.03)  

Mother used WIC (%) 27.18 55.21 52.13  

https://ojph.org/
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mothers. Since implicit attitudes are thoughts that exist outside of 

conscious awareness, they can be difficult to control and can often 

go unrecognized.15 Societies have also created and fostered racial 

discrimination throughout history by reinforcing inequitable sys-

tems such as housing, education, health care, and employment. 

These inequitable systems have then reinforced existing racial 

discrimination, creating an endless cycle of oppression and perse-

cution.16 This can specifically be seen in health care, where both 

perceived and actual racism have been shown to cause a measura-

bly increased incidence in poor outcomes between Black persons 

versus White persons.14,15,17,18 In the US, there has also been  

historically a great deal of discrimination toward immigrants 

stemming from a variety of factors including but not limited to 

stereotypes, perceived threat and competition, and the ideological 

climate. Political viewpoints often use stereotypes of immigrants 

to support restrictive immigration policies, further perpetuating 

this discrimination and solidifying the implicit bias toward immi-

grants. 

Limitations of this project include limitations and inaccuracies of 

data available on birth certificates. Data variables for analysis 

were limited to what was available on birth record data, and ma-

ternal morbidity events may have been present that were not in-

cluded in the birth records. In addition to this, results should be 

interpreted with caution as there may be uncontrolled confound-

ing. These are inherent limitations related to the retrospective 

approach of the study. This study could not include the length of 

residence in the US for the women who identified as foreign born 

as this information was not available. However, length of time 

living in the US has been shown to be related to increased risk of 

maternal morbidity outcomes.13 Another limitation was the lack of 

analysis by maternal age or number of pregnancies. Additionally, 

this investigation did not include a stratification of outcomes 

based on specific country of origin. The results may not be gener-

alizable to mothers who do not identify as Black or non-Hispanic 

White as the study included only mothers who identified as Black 

or non-Hispanic White.  Although a woman identifies as a foreign-

born Black mother, these women should not be treated as a  

homogenous group since the unique country of origin likely con-

tributes unique barriers and attributes that could affect maternal 

outcomes. 

From 2004 to 2013, Ohio welcomed 18 261 refugees from 54 dif-

ferent countries, with the greatest number of refugees immigrat-

ing from Somalia (5712).19 A 2018 study looking at maternal and 

reproductive health care access among Somali refugees in Ohio 

found unique barriers to care. Despite the majority of the Somali 

refugee women being employed, married, and having completed 

primary education, about half of the women in the study were 

living below the poverty line, a quarter of the women were unin-

sured, and the majority had no or limited English proficiency. Ad-

ditionally, more than 80% of study respondents had experienced 

female genital circumcision. The most frequently cited reason to 

avoid or postpone maternal and reproductive care among the 

refugee women was a lack of insurance coverage.20 Thus, the addi-

tional socioeconomic, language, and cultural barriers to access 

maternal health care among refugee immigrant populations could 

further explain the high maternal morbidity in Black immigrant 

mothers in Ohio, compared to Black immigrant populations in 

other communities with different refugee populations.  

Future directions for this project could include further analysis of 

morbidity outcomes for foreign-born English-speaking women 

versus foreign-born non-English speaking women to determine 

how language barriers affect such outcomes. Further analysis 

could be done to examine how differences may exist among for-

eign-born White mothers as well, given that this population was 

not included in this study. As mentioned above, length of time 

living in the US was not evaluated. Given that other studies have 

demonstrated a correlation between negative outcomes and 

Table 3. Clinical Outcomes for Ohio Residents with Singleton Births in the State of Ohio from 2015-2020 by Race and Nationality  

  US-born White mothers US-born Black mothers Foreign-born Black mothers 

Route of delivery, n = 693 109 

     Spontaneous 

     Forceps 

     Vacuum 

     Cesarean 

n = 553 498 

367 227 (66.35) 

6738 (1.22) 

19 065 (3.44) 

160 468 (28.99) 

n= 120 358 

78 601 (65.31) 

1413 (1.17) 

3270 (2.72) 

37 074 (30.80) 

n= 19 253 

12 324 (64.01) 

279 (1.45) 

635 (3.30) 

6015 (31.24) 

Hypertension eclampsia, n = 693 321 1340/553 654 (0.24) 401/120 409 (0.33) 42/19 258 (0.22) 

Maternal transfusion, n = 693 313 2725/553 649 (0.49) 1133/120 409 (0.94) 182/19 255 (0.95) 

Perineal laceration (3rd degree or 4th degree), n = 693 313 6443/553 649 (1.16) 682/120 409 (0.57) 381/19 255 (1.98) 

Ruptured uterus, n = 693 313 163/553 649 (0.03) 67/120 409 (0.06) 38/19 255 (0.20) 

Unplanned hysterectomy, n = 693 313 248/553 649 (0.04) 88/120 409 (0.07) 20/19 255 (0.10) 

Admit to intensive care, n = 693 313 990/553 649 (0.18) 325/120 409 (0.27) 79/19 255 (0.41) 

Unplanned operation, n = 693 313 3346/553 649 (0.60) 843/120 409 (0.70) 167/19 255 (0.87) 

Maternal morbidity (number of events), n = 693 313 0.028 ± 0.182 0.029 ± 0.193 0.047 ± 0.240 

Maternal morbidity (any event), n = 693 313 13 899/553 649 (2.51) 3124/120 409 (2.59) 815/19 255 (4.23) 

Data for continuous variables are displayed: mean ± SD, and data for categorical variables are displayed: frequency (%). 
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length of time living in the US, it would be prudent to investigate if 

this correlation also exists for the Ohio population examined in 

this study as this could give insight into the negative effects of 

assimilation.12,13 Additionally, research could be done to compare 

maternal morbidity outcomes in foreign-born Black women ver-

sus foreign-born non-Black women to demonstrate the effect that 

race has on maternal outcomes. Outside of future research, the 

data from this project demonstrates a significant difference in 

outcomes for Black immigrant women versus US-born Black wom-

en, therefore further education and application of mindful medi-

cine should be implicated. This could include standardizing health 

and equity morbidity, mortality, and improvement conferences for 

every hospital and residency program to create a platform to dis-

cuss the implications of race and background in medicine. Addi-

tionally, it would be recommended that forums for health care 

providers to discuss their implicit biases in a constructive manner 

be created for hospitals in the US.  

PUBLIC HEALTH IMPLICATIONS  

Race-based disparities in maternal and infant birth outcomes are 

persistent. Based on the Centers for Disease Control and Preven-

tion’s Morbidity and Mortality Weekly Report (MMWR) released 

in 2019, from 2007-2016 in the US, Black women experience an 

average of 41 pregnancy related deaths per 100 000 live births, 

compared to an average of 13 deaths in White women. It was sug-

gested that this disparity may arise from differences in access and 

quality of care or differences in the prevalence of chronic diseas-

es.21 Access and quality of health care is determined in part by 

historical, structural factors that have resulted in the under-

allocation of community resources in low-income and minority 

communities. Additionally, these differences may also reflect addi-

tional structural implicit bias of health care providers. Identifying 

the root causes of race-based health disparities and the systemic 

causes that could be addressed through training and policy chang-

es to address systemic and structural racism in the health care 

system is important.  
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ABSTRACT 

Background: The COVID-19 pandemic was associated with widespread occupational stress and burnout. Given the  

duties of public health, alongside the politicization of public health mandates in Ohio, we attempted to understand the 

potentially unique psychosocial impact of the pandemic on Ohio’s public health workforce. 

Methods: A mixed method study was conducted to understand the factors associated with everyday discrimina-

tion, burnout, perceived stress-anxiety, and commitment to continue in public health. Ohio public health workers were 

invited to participate in an anonymous online survey and/or confidential phone interview. Descriptive statistics, bivariate 

tests, and stepwise linear regression were calculated. Interpretive phenomenological analysis was used to evaluate the 

qualitative interview data.  

Results: The majority reported symptoms of burnout, and nearly 1 in 3 indicated readiness to leave the public 

health workforce. Public facing response duties correlated with everyday discrimination, burnout, and commitment to 

continue. Everyday discrimination was associated with perceived stress-anxiety. Perceived stress-anxiety was linked to 

burnout. Job satisfaction correlated with both burnout and commitment to continue. Two qualitative themes focused on 

psychosocial impact and coping were organized into 7 subthemes which elaborated our understanding and affirmed the 

quantitative findings. 

Conclusion: The findings represent a critical time of the COVID-19 pandemic and potential fallout on Ohio’s public 

health workforce. Work is needed to develop and maintain a resilient workforce. To prevent burnout and loss of institu-

tional knowledge, effective coping and capacity building efforts are needed to tackle the unpredictable conditions of 

public health. Initiatives to address the public’s understanding and normative response to public health efforts are war-

ranted. 

Keywords: COVID-19; Public health workforce; Ohio; Mixed methods 

INTRODUCTION 

The COVID-19 pandemic placed health care workers and first re-

sponders at risk for traumatic stress, depression, generalized anxi-

ety, insomnia, occupational stress and dysfunction, moral distress, 

and a general disinterest in work.1-5 COVID-19-related occupation-

al stressors (CROS) contributing to this decline included grief and 

loss, witnessing a patient decline in health, a lack of personal pro-

tective equipment, feelings of helplessness, and fears of contract-

ing the virus.2 In response, health care workers utilized a variety of 

coping mechanisms such as practicing personal protective 

measures, relying on friends and family for emotional support, 
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meditation, religious/spiritual activities, as well as exercise to 

relieve workplace stress to deal with COVID-19 stressors.6  

Given these concerns, it is important to specifically investigate the 

potentially unique impacts on the public health workforce and its 

coping mechanisms. This workforce not only provided recommen-

dations and interventions, but also enforced COVID-19 policies 

and mandates, positioning them for distinct CROS like work-based 

threats or harassment1 as well as concerning rates of negative 

occupational outcomes such as burnout and resignation, even 

compared to other health care workers.7,8 Rizzo, for example, 

found 57% of public health officials left their position due to 

COVID-19 related events,9 a finding consistent with Leider et al, 

who found nearly half of all public health employees surveyed left 

their positions between 2017 and 2021.10 

A previous publication indicated public health workers experience 

occupational stigma and stress in the eye of the public due to the 

politicization of COVID-19 and the public health response.11 As an 

expansion on the original article, this paper elaborates on the psy-

chosocial impacts and coping strategies employed by public health 

workers in the state of Ohio. Ohio provides a rich and nuanced 

context for this examination, while also retaining transferability, 

particularly across other states in the United States. As elsewhere, 

Ohio public health mandates were highly politicized with substan-

tial impacts on the public health workforce.  

For example, tumultuous backlash including the spread of anti-

Semitic messages during an angry protest outside her home land-

ed on The Ohio Department of Health’s (ODH) director Amy Acton. 

Acton’s subsequent resignation was an impactful loss for Ohio's 

public health workforce and a critical moment for public health’s 

reputation and future in the state. Governor Mike DeWine’s deci-

sions during COVID-19 also received strong criticism, fueling  

debates about the future status and role of the public health work-

force and its evolving relationship with the public. This back-

ground provides critical context for understanding the impacts of 

the COVID-19 pandemic on Ohio public health workers’ psychoso-

cial well-being (everyday discrimination, burnout, perceived 

stress-anxiety), commitment to continue in public health, and 

strategies for managing stress and staying, if at all, in their posi-

tions.  

METHODS  

Mixed methods were used to evaluate the impact of the COVID-19 

pandemic on Ohio public health workers. This paper expands on 

the qualitative findings previously reported on the experiences of 

Ohio public health workers.11 This study’s protocol was approved 

by the institutional review board of Bowling Green State Universi-

ty. 

Participants  

A non-probability sampling method with a snowballing recruit-

ment strategy was used to recruit Ohio public health workers over 

the age of 18 years. Direct email invitation was sent to 472 public 

health workers in Ohio. Emails were publicly available via Ohio 

health department websites. Direct invitation was also sent to 

Ohio public health workers who attended continuing education 

events with Bowling Green State University. The Association of 

Ohio Health Commissioners and the Ohio Society of Public Health 

Educators also sent the electronic invitation to their respective 

members. Recipients were asked to forward the invitation to oth-

er Ohio public health workers. 

Procedures 

From the invitation, participants could choose to participate in an 

online survey and/or a qualitative phone interview. An electronic 

consent process was used and no personal information was col-

lected during the consent. Those agreeing to the survey were rout-

ed to an anonymous electronic questionnaire. Participants who 

consented to only the interview were directed to a separate confi-

dential sign-up using Cognito Forms (Cognito LLC, Columbia, SC). 

Interview participants were encouraged to use a personal email 

instead of their work email, as well as a pseudonym in the sign-up 

and interview process. If a participant agreed to both study activi-

ties, they were initially directed to the anonymous questionnaire 

and then redirected to the confidential sign-up.  

Quantitative Data Collection and Measures  

The anonymous electronic questionnaire was administered via 

Qualtrics XM survey software (Qualtrics, Provo, UT). Most items 

were closed ended with Likert scale response options; however, 

an opportunity for qualitative response was provided. The ques-

tionnaire collected data on independent and dependent variables; 

the measures are described below. Potential confounders such as 

demographic information, work history, COVID-19 work roles, 

health department size, and geographic location were also exam-

ined.  

Dependent Variables  

Everyday discrimination  

The online questionnaire assessed frequency of experiencing eve-

ryday discrimination12 because of their job during COVID-19  

(ie, “You are treated with less courtesy because of your job,” “You 

receive poorer service at local businesses (stores, restaurants, etc) 

because of your job,” “Your family has been threatened or har-

assed because of your job”). A 5-point Likert scale was used for 13 

items of everyday discrimination ranging from “never” through 

“very often.”  

Burnout  

A single item burnout measure13 was used to screen what propor-

tion of the sample reported job related burnout symptoms. Partic-

ipants were asked to respond to the statement, “Overall, which 

statement best describes how you feel about your job since  

COVID-19?” with 5 response options ranging from: “I enjoy my 

work. I have no symptoms of burnout” to “I feel completely 

burned out and often wonder if I can go on. I am at the point 
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where I may need some changes or may need to seek some sort of 

help.” In addition, a 5-item composite scale related to work related 

burnout was used. Statements were adapted from a teacher burn-

out measure.14 Participants were asked to rate their level of disa-

greement/agreement using a 4-point Likert scale to statements 

such as “I am weary with all my job responsibilities,” “I feel frus-

trated at work,” and “I no longer have an interest in my work.” 

Perceived stress-anxiety  

Participants were asked about the frequency of perceived stress-

anxiety (5-point Likert scale, “never” through “very often”). A total 

of 12 statements were selected from previous instruments15,16 and 

used for this section (ie, “In the last month how often have you…

been upset because of something that happened unexpectedly?” 

or “…felt that you were unable to control the important things in 

your life”).  

Commitment to continue in public health  

A single item was used. Participants were asked to select 1 of 5 

statements that described their commitment (ie, “I would like to 

stop working in public health,” “I would stop if I could find any job 

in which I could earn at least as much money as I am earning 

now,” or “I would not stop working in public health”).  

Independent Variables  

Stigma 

A composite scale was used to examine frequency of associative 

stigma17,18 as a public health worker during COVID-19 (5-point 

Likert scale, “never” through “very often”). Sample statements 

included “People express the belief that public health workers are 

to blame for COVID-19 related challenges (ie, job loss, closure of 

business, restrictions),” “The media portrays public health work-

ers as not being credible or trustworthy,” “People stay away from 

me because they are afraid they might get COVID-19 from me,” or 

“I have lost friends because of my job.” 

Mindfulness 

A composite scale was used to assess frequency of engaging in 

mindfulness19 related behaviors in the past 7 days (5-point Likert 

scale, ranging from “never or 0 days” through “very often or 6-7 

days in the past week”). A total of 18 statements were used to 

assess frequency of behaviors such as relaxation activities, healthy 

eating, physical activity, meditation, time management, and posi-

tive self-talk.  

Social support 

We assessed social support from family, friends, and coworkers by 

asking participants to rate their level of disagreement/agreement 

to 10 statements adapted from previous instruments.20,21 Sample 

statements included “I get the emotional help and support that I 

need from my family and friends,” “My coworkers are understand-

ing if I have a bad day,” or “My local board of health supports the 

work we do.” 

Job satisfaction 

Participants were asked to rate their job satisfaction before and 

during COVID-19 using a 5-point Likert scale (“I hate it” through “I 

love it”). Satisfaction was also ascertained by asking participants 

to compare their job satisfaction with other public health workers 

(“No one dislikes this job more than I do” through “No one likes 

being a public health worker better than me”). A third item asked 

if they would recommend being a public health worker to a friend 

or family member.  

Cynicism 

Participants were asked to evaluate their disagreement/

agreement with 4 statements related to cynicism. Examples in-

cluded “Many laws and/or standards of operating practice that we 

are supposed to enforce are not clear” or “The public seems to 

have more defiant attitudes than ever before.”  

Resilience 

Six statements to assess resilience22 were included in the survey 

and participants could select their disagreement/agreement using 

a 4-point Likert scale. Examples included “I tend to bounce back 

quickly after hard times,” “It is hard for me to snap back when 

something bad happens,” or “I tend to take a long time to get over 

setbacks in my life.”  

Quantitative Data Analysis  

Survey data were evaluated using IBM Statistical Package for the 

Social Sciences (SPSS) for Macintosh, Version 28.0 (IBM Corp., 

Armonk, NY). Negatively worded measures were reverse coded. 

Composite scores and internal reliability were calculated for each 

scale. Cronbach alpha results ranged from .57 to .89 (job satisfac-

tion α = .74, everyday discrimination α = .85, stigma α = .77, work 

related burnout α = .89, perceived stress-anxiety α = .88, mindful-

ness α = .87, social support α = .84, resilience α = .91, cynicism  

α = .57). All composite scales, except cynicism, had acceptable in-

ternal reliability and were retained for further analysis.  

Descriptive statistics were calculated to determine participant 

characteristics. A paired sample t test was calculated to evaluate 

the self-reported change in job satisfaction, from before to during 

COVID-19, and hours worked per week. Pearson correlation was 

calculated to examine the bivariate relationships among the com-

posite variables. Stepwise linear regression was used to evaluate 

correlates of the dependent variables including everyday discrimi-

nation, perceived stress-anxiety, work related burnout, and com-

mitment to continue in public health. Confounder variables were 

included in the stepwise linear regression and significant varia-

bles were retained in the final model. Collinearity statistics were 

evaluated for regression analyses. 

Qualitative Data Collection and Analysis 

Qualitative interviews complemented survey data by elaborating 

our understanding of participant experiences. We utilized  
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interpretive phenomenological analysis (IPA) which is appropri-

ate for mixed methods inquiry.23 Semistructured phone interviews 

were recorded and transcribed using the mobile application, 

TapeACall (TelTech Systems Inc., 2020). Initial noting and emer-

gent themes analysis were conducted to create and apply a coding 

system using Lumivero’s qualitative software, NVivo 12, released 

2017. Additional details are described in a previous publication.11 

We enhanced trustworthiness through memo writing, a detailed 

paper trail, ongoing peer consultation, and member checking.  

RESULTS  

Quantitative Data  

Survey responses were collected from public health workers in 

Ohio (n = 53). Most identified as female (75.5%), White (92.5%), 

non-Hispanic (98.1%), and having a 4-year degree (54.7%) (Table 1).  

Respondents reported a variety of roles/job titles, with registered 

sanitarian most often reported. Health departments/districts pri-

marily served rural communities. Time working in public health 

ranged from less than 1 year to 38 years (mean (M) = 11.30, stand-

ard deviation (SD) = 11.42) and time in current position ranged 

from less than 1 year to 23 years (M = 4.92, SD = 5.36). Half had a 

supervisory role, and remote work was reported by 51% of the 

sample.  

Based on the single item burnout screener, 73.6% of the respond-

ents indicated some level of burnout (Table 2). We also observed 

an increase in reported hours during the pandemic; employees 

reported an increase in the average work hours per week from 

pre-COVID-19 (M = 36.69, SD = 11.36) to during COVID-19  

M = 47.29, SD = 14.72), which was a significant increase (t = 6.34,  

p < .001). A shift in self-reported job satisfaction was observed, as 

Characteristic n %a 
Sex 
      Male 12 22.6 
      Female 40 75.5 
      Other 1 1.9 
Ethnicity 
      Non-Hispanic 51 98.1 
      Hispanic or Latino or Spanish Origin 1 1.9 
Race 
      Asian 1 1.9 
      Black or African American 1 1.9 
      White 49 92.5 
      Other/Did not disclose 2 3.8 
Education 
      High school diploma 1 1.9 
      Associate degree 2 3.8 
      4-year degree 29 54.7 
      Master’s degree 19 35.8 
      Doctoral degree 2 3.8 
Primary job title/position 
      Registered nurse/public health nurse/licensed practical nurse 5 9.4 
      Registered sanitarian 13 24.5 
      Director of environmental services 4 7.5 
      Director of nursing 1 1.9 
      Health educator 9 17 
      Administrative assistant 2 3.8 
      Epidemiologist 2 3,8 
      Health commissioner 8 15.1 
      Community response planner 1 1.9 
      Public information officer 4 7.5 
      Other 4 7.5 
COVID-19 responsibilities 
      Contact tracing 40 75.5 
      Enforcement 24 45.3 
      Direct clinical care 10 18.9 
      Communication with public on COVID-19 37 69.8 
      Educating public on COVID-19 35 66 
      Educating local businesses/organizations on COVID-19 guidelines 32 60.4 
      Other (ie, vaccination, outbreak investigation, data management, etc) 19 35.8 
Primary community(ies) served 
      Rural 33 62.3 
      Suburban 13 24.5 
      Urban 7 13.2 
Size of department/district 
       < 20 employees 7 13.2 
      21-30 employees 16 30.2 
      31-49 employees 7 13.2 
      50-74 0 0 
      75+ employees 23 43.4 

Table 1. Sample Characteristics of Ohio Public Health Workers Completing Survey Describing Public Health Worker Experiences During 

COVID-19 (n = 53)  

a % based on valid percentage  
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28.3% reported disliking or hating their work during the pandem-

ic. There was a significant decrease in job satisfaction from before 

(M = 4.61, SD = .60) to during COVID-19 (M = 3.10, SD = 1.06)  

(t = 10.92, p < .001). Regarding commitment to continue in public 

health, 30.2% indicated an interest to stop working in public 

health all together.  

Bivariate correlation tests are summarized in Table 3. Everyday 

discrimination was associated with a higher level of stigma and a 

lower commitment to continue in public health. Work related 

burnout correlated with a higher level of perceived stress-anxiety, 

a lower level of job satisfaction, and decreased commitment to 

continue in public health. Job satisfaction, resilience, and mindful-

ness were associated with a lower level of perceived stress-

anxiety. Social support correlated with higher levels of mindful-

ness and resilience.  

Stepwise linear regression results are summarized in Table 4. 

Stigma, communication with the public on COVID-19, and educat-

ing local businesses on guidelines correlated with a higher level of 

everyday discrimination. A lower level of resilience correlated 

with a higher level of perceived stress-anxiety, while everyday 

discrimination, burnout, and size of health department were asso-

ciated with a higher level of perceived stress-anxiety. Correlates of 

burnout included job satisfaction, perceived stress-anxiety, and 

educating the public on COVID-19. Job satisfaction was correlated 

with a higher level of commitment, while educating the public on 

COVID-19 and number of years in current position were correlat-

ed with a lower level of commitment to continue.  

Qualitative Results  

Qualitative data were collected from 11 public health workers in 

both administrative and educational roles.11 At the time of inter-

view, participants’ length of employment in their current position 

ranged from 1.5 years to 23 years (M = 6.22 years, SD = 6.33), and 

ages ranged from 24 years to 61 years (M = 43 years, SD = 10.39). 

Nearly all identified as White (n = 10, 90.91%) and female (n = 8, 

Table 2. Burnout Screening, Self-rated Job Satisfaction Before and During COVID-19, Commitment to Continue in Public Health Workforce 

Variable n %a 

Burnout screener 
I enjoy my work. I have no symptoms of burnout. 2 3.8 
Occasionally I am under stress, and I don’t always have as much energy as I once did, but I don’t feel burned out. 12 22.6 
I am burning out and have one or more symptoms of burnout, such as physical and emotional exhaustion. 22 41.5 
The symptoms of burnout that I’m experiencing won’t go away. I think about frustration at work a lot. 9 17.0 
I feel completely burned out and often wonder if I can go on. I am at the point where I may need some changes or 
may need to seek some sort of help. 

8 15.1 

Job satisfaction before 
It was okay 3 5.9 
I liked it 14 27.5 
I loved it 34 66.7 

Job satisfaction during 
I hate it 3 5.7 
I dislike it 12 22.6 
It’s okay 21 39.6 
I like it 10 18.9 
I love it 7 13.2 

Commitment to continue in public health 
I would like to stop working in public health 2 3.8 
I would stop working at once if I could get any other kind of job 2 3.8 
I would stop if I could find any job in which I could earn at least as much money as I am earning now 12 22.6 
I am not eager to stop, but I would do so if a better job opportunity in public health came along 21 39.6 
I would not stop working in public health 16 30.2 

a % based on valid percentage  

Table 3. Bivariate Associations Among Composite Scales Assessed in Survey of Ohio Public Health Workers During COVID-19 

Variable V1 V2 V3 V4 V5 V6 V7 V8 V9 

V1 - Everyday discrimination --         

V2 - Stigma .67** --        

V3 - Work related burnout 0.26 0.19 --       

V4 - Job satisfaction -0.18 -0.16 -.79** --      

V5 - Commitment to continue -.29* -0.22 -.53** .54** --     

V6 - Perceived stress-anxiety 0.19 0.19 .61** -.45** -0.13 --    

V7 - Resilience 0.02 0.04 -.41** .36** 0.07 -.62** --   

V8 - Social support 0.04 -0.01 -.29* 0.19 -0.004 -0.22 .45** --  

V9 - Mindfulness -0.12 0.02 -0.13 0.13 -0.05 -.31* .39** .39** -- 

* Correlation is significant at the 0.05 level (2-tailed). ** Correlation is significant at the 0.01 level (2-tailed).  
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72.7%). The analysis revealed 2 main themes and 7 subthemes 

which are summarized below and in Table 5.  

Theme 1: Psychosocial Impacts 

Qualitative analysis revealed workers’ experiences of “when 

COVID hit.” They confronted new challenges in their community 

by bearing the burden of top-down mandates and public backlash. 

Their role demanded more time and effort, limited the ability to 

separate the personal and professional, and intensified their emo-

tional labor and the subsequent impacts. Table 5 illustrates the 3 

subthemes categorizing these psychosocial impacts. 

To begin, public health workers endured professional isolation 

through physical distancing through remote work, limited in-

person contacts, and quarantining. This was exacerbated by a dis-

connect from state leaders, whom they perceived as devaluing 

local needs and contexts and failing to provide critical resources 

and information. Tensions surrounding public health mandates 

exposed a lack of understanding and empathy among the public. 

In turn, the role of the public health worker was increasingly stig-

matized. This tenuous context only exacerbated the emotional toll 

on workers which included genuine distress over some of the ac-

tions they had to take. Participants found themselves feeling 

trapped and overwhelmed by the constant bombardment of 

COVID-19-related discussion in the media and among family and 

friends. One individual even compared the experience to an abu-

sive relationship, as they were in a constant state of hyperarousal, 

anxiety, and exhaustion.  

Theme 2: Coping Strategies 

In response to these psychosocial impacts, we found that workers 

employed a variety of emotional strategies, behaviors, and 

thoughts to help with adjusting. Table 5 elaborates on these 

through 4 subthemes. Firstly, participants revealed distancing as a 

strategy for managing their identity and the role strain they expe-

rienced. Most commonly, participants refrained from engaging on 

social media. Others became more selective about when and 

where they spent time in the community. Yet, this was not often 

fully possible due to the nature of the work. Politicization of the 

public health response, for example, strained many workers’ per-

sonal relationships and necessitated firm boundaries. Relatedly, 

workers felt the need to “get away” and “let go” through short 

retreats or just a day off. Participants also took “mental unwind 

time” through hobbies, creative activities, exercise, and time out-

doors. However, several noted the ongoing challenge of maintain-

ing their desired routines and strategies given work demands. 

Several participants admitted getting away through an increase in 

alcohol consumption. One worker noted the importance of seeking 

therapy, while another indicated reservations about admitting 

they needed support. A supervisor from another location relayed 

that opportunities to take a mental health break from work were 

underused by workers.  

Table 4. Stepwise Linear Regression Resultsa—Correlates of Psychosocial Outcomes Including Everyday Discrimination,b Perceived Stress-

Anxiety,c Burnout,d Commitment to Continue in Public Healthe  

Correlates Beta t p 95% CIf Lower 95% CI Upper VIF 

Stigma .56 5.65 <.001 .44 .94 1.07 
Communication with the public on COVID-19 .31 2.92 .006 1.59 8.73 1.25 
Educating local businesses on COVID-19 guidelines .23 2.19 .034 .27 6.69 1.17 
Dependent Variable - Perceived Stress-Anxiety 
Correlates       
Resilience -.46 -4.35 <.001 -1.04 -.38 1.17 
Everyday discrimination .27 2.46 .018 .05 .54 1.29 
Burnout .32 2.64 .012 .17 1.29 1.52 
Size of health department .26 2.57 .014 .29 2.45 1.09 
Dependent Variable - Work Related Burnout 
Correlates       
Job satisfaction -.65 -7.40 <.001 -1.43 -.82 1.16 
Perceived stress-anxiety .28 3.14 .003 .04 .20 1.17 
Educating public on COVID-19 .19 2.39 .021 .23 2.72 1.01 
Dependent Variable - Commitment to Continue in Public Health 
Correlates       
Job satisfaction .50 4.38 <.001 .13 .35 1.00 
Educating public on COVID-19 -.29 -2.56 .014 -1.13 -.13 1.04 
Years in current position -.24 -2.03 .049 -.096 .00 1.04 

a Collinearity tolerance and variance inflation rate (VIF) were acceptable for all final models. 
b Everyday discrimination [higher score indicates higher level of everyday discrimination], R2 = .61, F = 21.98, P < .001. 
c Perceived stress-anxiety [higher score represents higher level of perceived stress-anxiety], R2 = .60, F = 15.47, P < .001. 
d Work related burnout [higher score represents higher level of work related burnout], R2 = .71, F = 34.87, P < .001. 
e Commitment to continue in public health [higher score represents higher commitment to staying in public health], R2 = .45, F = 11.49, P < .001. 
f CI = confidence interval. 

A third major coping strategy was connecting through activities 

like “venting” with friends. Interviewees described the importance 

of coworkers in supporting one another. Another unintended ben-

efit of the pandemic response and social distancing seemed to be 

that it “allowed us to truly focus on family” and “improve relation-

ships.” In this sense, distancing from everything else made room 

for more personal connection and opportunities to reevaluate 

priorities. Spiritual connection was also mentioned as important 

for emotional support and guidance, as a way to distance from 

worldly concerns and responsibility. With that, there were mo-

ments of intense questioning requiring mindfulness in the  
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everyday and making meaning or peace with their professional 

identity and practice. This included focusing on the good and 

viewing the pandemic as a piece of history, and a temporary op-

portunity to learn and adapt.  

Table 5. Qualitative Themes, Subthemes, and Exemplar Quotes from Phone Interviews with Ohio Public Health Workers During COVID-19  

Theme 1: Psychosocial Impact 
Subtheme Exemplar Quotes 
Isolation and stigmatization I feel I’m not getting proper training…. I haven’t even met half of my coworkers... I don’t want a relationship, 

but rapport. (female sanitarian) 

We are from your community…Whatever side of the mask debate you fall on, whatever political affiliation you 
have …. We’re all doing our best with the resources and information we have...Just be nice. (female sanitarian 
and health inspector) 

Emotional toll I’m a community member...people know who I am... I use [these] services, and to go and tell them and say 
they couldn’t be open, it was just awful just to see the hate and the anger in their eyes. And it wasn’t the hate 
towards me, it was just for the situation. (male sanitarian) 

I talked to a gentleman being admitted [to the hospital] …[Later] I got a call from his parish because they 
were called to give the last rites. They wanted to know what the priest had to do to protect himself…Those 
are very emotional things that people in the public don’t know and they don’t understand. (female health 
commissioner) 

Feeling trapped People felt guilty if they were not working all the time.... There’s no real defined line anymore between when 
you’re working and when you’re not working…There isn’t really any way to avoid it at all. You’re always there. 
(male health commissioner) 

One of the most difficult parts of it is, even if you’re away from here, you’re not away from COVID. It’s in the 
media. It’s everywhere…There isn’t an escape. (male health commissioner) 

Theme 2: Coping Strategies 
Subtheme Exemplar Quotes 
Managing identity and role strain I read for the church once a month. I still do that...But it’s just kind of difficult when you know that there are 

a lot of people who don’t necessarily agree with what you do for a living…It’s just kind of hard to separate 
that. (female health commissioner) 

I don’t know if I will ever go in public again, at least for the coming years, displaying that I am a public 
health worker...I am constantly thinking, ‘Oh my gosh...they’re going to know I work for the health depart-
ment.’ I don’t know what’s going to happen, but I know it’s not going to be a positive interaction. (female 
sanitarian and health inspector) 

Getting away, taking space I do like to work out…I like to do yoga. I did stop doing that...because I’d come home, and I was so tired. I 
would just collapse in the chair...You’re literally working all day and sometimes into the evening. Then you go 
home and sleep, and then I get back up and it’s all over again. (female environmental health director) 

I probably drink a little bit more…Not a lot, but yeah there’s times where I need a beer. And not that I didn’t 
before, but it’s a little more than I used to. (female health educator and public information officer) 

Connecting Sometimes people in your personal life...don’t understand... But I’m just grateful for the support that I had 
going through this. I think that was a definite positive and something I try to keep remembering, even on 
days where it’s kind of difficult...Thank goodness for all my public [health] friends. (female environmental 
health officer) 

There were times I probably should have prayed more, but by the time you get home you’re just kind of 
drained...But that is something that I try to do all the time...pretty much just reminding myself that it doesn’t 
all fall on me, and we can get through this...just understanding that we’re not alone.  (female health commis-
sioner) 

Mindfulness and meaning making You have got to let your mind not focus on things. You need a short memory. And I’m lucky, I can do that for 
the most part. You can feel stressed, but it’s just part of life, you know? I post pictures of sunsets and beauti-
ful things I see. I want people to still see the beauty in the world, not the hate. I’ve always been that way. 
(male sanitarian) 

I just had [to] reset, rewind. This is just a little blurb in what my career is going to look like...I really enjoy 
working for public health...But there were times...I had to look at myself in the mirror and be like, “What are 
you doing? Why do you want to do this?” But then reality sets in, and you’re like “No, this too shall pass. And 
we will get back to normal, whatever that looks like.”  (female sanitarian and health inspector) 

DISCUSSION  

Researchers were interested in determining the experiences and 

impacts of COVID-19 specifically on public health workers in Ohio. 

The combination of quantitative and qualitative data better tells 

the unique story of Ohio public health workers including the vari-

ous stressors involved, how relationships and mental health were 

impacted, as well as the coping mechanisms used by workers. Our 

findings reveal unique perspectives of public health workers and 

provide a context for the importance of building and maintaining a 

resilient public health workforce.  

The prevalence of burnout was quite high in the survey sample, 

and nearly 1 in 3 considered leaving public health altogether. The 

data are concerning, and it has been estimated that by 2025 nearly 

half of the public health workforce would leave or retire.10  

Although we did not assess if retirement was a factor in one’s 

commitment, we did observe that number of years in position 

correlated with a lower level of commitment to continue. This 

could lead to limited institutional knowledge of the public health 

workforce.24 Burnout was connected to job satisfaction and  
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perceived stress-anxiety. Further, we found that COVID-19 re-

sponse roles that required public interaction were associated with 

negative psychosocial outcomes and a lower level of commitment 

to continue. It is conceivable that public facing roles increased the 

potential for stigma and discrimination which contributed to psy-

chosocial impact.  

Regarding psychosocial impacts, our interpretation is that partici-

pants experienced isolation and stigmatization, an emotional toll, 

and feeling trapped. These findings mirror those that report nega-

tive mental health impacts on health care workers, particularly 

those that experienced “long-work hours,” “inability to take time 

off,” and “inadequate compensation.”1 Tiesman and colleagues 

demonstrated that, among public health workers, these negative 

impacts were worse for those having experienced workplace har-

assment and violence.25 Although workers reported these impacts, 

at least one administrator found employees did not take ad-

vantage of onsite mental health support. While this may be sur-

prising, it is consistent with previous research. For example, Rose 

et al found nurses, physicians, and other health care workers were 

unlikely to utilize mental health services as a coping tool while 

concurrently agreeing that availability of mental health services in 

the workplace would help to decrease work related stress in fu-

ture health emergencies.6  

As a result of these and other psychosocial impacts, participant 

coping strategies included managing identity and role strain, get-

ting away - taking space, connecting, and mindfulness and mean-

ing making. Connecting with others is insightful given the simulta-

neous feeling of isolation and stigmatization from family, friends, 

and the public. These effects also heightened feelings of role 

strain, pressure to manage, and even to conceal their occupational 

identity. Given these realities, future research on the post-

pandemic climate should explore how, if at all, public attitudes 

have shifted and the subsequent impacts and adjustments among 

this unique workforce. We observed that resilience was associated 

with a lower level of perceived stress-anxiety. Although resilience 

was not a primary outcome, the bivariate evaluation revealed a 

relationship with mindfulness as well as job satisfaction and com-

mitment. Implications for practice include preparing a resilient 

workforce equipped with skills to resolve conflict, build relation-

ships, employ stress management and coping strategies such as 

mindfulness, and prioritize self-care to mitigate burnout. It is con-

ceivable that these efforts could foster job satisfaction, while mini-

mizing psychosocial impact, and thus improve commitment to 

stay in public health. Ensuring public health agencies have the 

resources to support the workforce while carrying out essential 

duties is vital as is increasing efforts to elevate public understand-

ing and receptivity to public health efforts. 

Strengths and Limitations  

A strength of this study is the focus specifically on public health 

workers and within the generous context of the state of Ohio. Par-

ticipants represented various public health positions. Still, limita-

tions include generalizability outside of Ohio, limited diversity in 

the sample, and the possibility that factors not examined (ie, re-

tirement intention) impacted the outcomes assessed in this study. 

We did not explore possible correlates (ie, leadership or manage-

ment style, work-life balance, salary) of job satisfaction which 

might influence burnout and commitment to continue. Data were 

collected from October 2020 through March 2021. Timing may 

have influenced respondent’s perceptions and experiences. We 

collected limited information regarding such factors as political 

orientation. We supported trustworthiness of the qualitative anal-

ysis through peer consultation, collaborative coding, and memo 

writing as well as formal and informal member checking with each 

subsequent participant.  

PUBLIC HEALTH IMPLICATIONS  

Our results suggest providing public health workers with educa-

tion on effective coping strategies could help mitigate negative 

psychosocial effects, even as the COVID-19 public health emergen-

cy has ended. Public health remains an environment of unpredict-

ability—full of potential for being volatile, uncertain, complex, and 

ambiguous (VUCA). An additional recent example relative to the 

Ohio public health workforce is the East Palestine train derail-

ment.26 Having an agile and resilient workforce is critical for fu-

ture public health responses. As future pandemics and public 

health emergencies arise, promoting health and wellness, mindful-

ness, connectedness with coworkers, and taking time for oneself 

could ensure public health workers do not burnout and leave the 

profession. Employers can also implement evidence-based strate-

gies to improve employee well-being such as paid time off for 

mental well-being27 and flexible working hours.28 Finally, more 

work is needed to understand the public’s normative response to 

public health efforts and the impact on public health workers.  
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ABSTRACT 

Background: Trees and urban forests have significant public health benefits as well as providing both climate  

mitigation and adaptation impacts. The tree canopy in Cuyahoga County, Ohio, had suffered a 6% decline between 2010 

and 2017, and some cities in the county had suffered as much as an 11% decrease by 2023. 

Methods: All current county tree ordinances were analyzed. A review and analysis of the relevant scientific  

literature and similar ordinances of other cities and counties were completed. The most suitable sections of the tree  

ordinances were determined by selecting components that had the strongest attributes and compiling these to make a 

single, robust model ordinance.  

Results: The results of this study recommended that an ideal tree ordinance must address or mention permitting 

for the removal of otherwise healthy trees, while allowing for the lawful removal of trees that are diseased or pose a 

threat to persons or property. Balancing the interests of private landowners with that of the general public health  

interests would be key to the success and implementation of such an ordinance.  

Conclusion: The study found that by compiling different sections of various existing tree ordinances and  

providing suggestions for improvements, a model city ordinance was both feasible and scalable. This model tree ordi-

nance would then be used by future lawmakers of Cuyahoga County, Ohio, or its constituent municipalities in order to 

effectively protect tree canopy. 

Keywords: Tree canopy; Climate change; Public health benefits; Model tree ordinance  

INTRODUCTION 

The Earth is experiencing warmer global temperatures, primarily 

due to the extraction, processing, and release of greenhouse gas 

emissions into the atmosphere1 which are responsible for climate 

change.2 Trees are important in the strategy in both mitigating and 

© 2024 Jenish Venancius; Robert F. Brand; Andrew Morris; Karen B. Mulloy. 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/). 

adapting to climate change by improving human and ecosystem 

health,3 by reducing greenhouse gases, and lowering atmospheric 

temperatures.4 This occurs through the process of photosynthesis, 

which absorbs carbon dioxide (CO2) and other solid particles, in-

cluding soot and heavy metals, and stores the carbon in tree tis-

sues and soils and releases oxygen into the atmosphere.4   

mailto:rbrand@ccbh.net
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Trees also play a large role in the physical and mental health of a 

community and can improve overall public health.5 The public 

health benefits are biophysical benefits (those pertaining to ob-

servable, ecological relationships) and nonbiophysical benefits 

(those pertaining to social and psychological relationships).6 Bio-

physical benefits of trees include 4 main facets: carbon sequestra-

tion, stormwater management, energy savings, and reduction of 

climate change.7 In relation to nonbiophysical benefits trees pro-

vide improvements in physiological and psychological health.8 For 

example, tree cover in parks or forests provides suitable, outdoor 

sites for exercise and has shown to improve cardiovascular health 

and to decrease disease levels.9  

In July 2017, Cuyahoga County, Ohio, joined the Global Covenant 

of Mayors for Climate and Energy, an international alliance of cit-

ies and local governments to promote and support voluntary ac-

tion to combat climate change. Cuyahoga County developed a cli-

mate change action plan to reduce greenhouse gas emissions, im-

plement and track actions to meet targets, and to address climate 

change mitigation and adaptations. As a preliminary, first step, 

and due to the importance of trees in combating climate impacts, 

an updated tree canopy survey was undertaken from 2010 to 

2017. It found a 6% decrease of tree canopy. These results were 

published in May 2019 in the newly released Cuyahoga County 

Climate Change Action Plan (CCCCAP).10  

In order to restore lost canopy and provide climate mitigation and 

adaptation strategies, the Healthy Urban Tree Canopy (HUTC) 

grant program was created from the CCCCAP document. The 

HUTC program was funded with $950 000 a year for 5 years. The 

first round of the competitive grant was approved in 2019 and is 

currently in its fifth and final year (2024-2025), as it was paused 

for 2020 due to the COVID-19 outbreak.  

Numerous building projects in Cuyahoga County continued to 

clear-cut trees, where all vegetation is removed and the land is 

graded to form a completely bare, flat, beige mineral soil 

(Appendix A). In some cases, as much as 30 acres of tree canopy  is 

cleared per site. As providing HUTC funds to plant and grow trees 

was in direct conflict with adjacent clear-cutting, a revision of city 

tree ordinances was started in 2020 by the HUTC Cuyahoga Coun-

ty committee member, with the aim of providing advice and  

suggestions to create a Cuyahoga County policy and ordinance to 

protect trees, public and ecosystem health, and provide more sus-

tainable land use practices. 

The city tree ordinances in Cuyahoga County had been compiled in 

2010, organized by watersheds, by the Soil and Water Conserva-

tion District with the assistance of the West Creek Land Conserv-

ancy (personal communication, Jared Bartlett, and Peter Bode, 

2021). The tree ordinances were compiled in an Excel spreadsheet 

with interactive links which listed the 10 watersheds. 

While reviewing the Excel spreadsheet of the 10 county water-

sheds, it was found that numerous links to the city ordinances no 

longer worked, and many of the city tree ordinances were outdat-

ed, some having been written in 1965. None of the ordinances 

included the need for mitigation and adaptation to climate change, 

making an updated, in-depth revision necessary to account for 

climate impacts and large-scale development clear-cutting.   

A review was undertaken in 2021-2022 as a capstone project for 

completion of a master of public health (MPH) degree.11 The aim 

of the study was to highlight the importance of trees as a contribu-

tor to the improvement of public health while attempting to an-

swer the following questions:  

1. Why should more trees be planted in urban areas?  

2. What benefits do trees provide from a health and legislation 

standpoint?  

3. How can trees benefit areas in Cuyahoga County and, more 

specifically, the City of Cleveland, Ohio? 

METHODS  

The materials for the project included files containing the tree 

ordinances of 59 cities throughout Cuyahoga County that belong 

to the 10 watersheds (Big Creek, West Creek, Chippewa Creek, 

Doan Brook, Dugway Creek, Nine Mile Creek, Euclid Creek, Mill 

Creek, Rocky River, and Tinkers Creek), an Excel spreadsheet cre-

ated by the Soil and Water Conservation District in 2012 used for 

editing and making revisions to the tree ordinances, and maps of 

Cuyahoga County that represent the effect of different variables 

within different areas such as the number of trees in a specific 

area of Cuyahoga County. 

The project commenced with the review and analysis of the rele-

vant scientific literature and similar ordinances of other cities and 

counties to evaluate the current ordinances for improvement.  All 

the current tree ordinances were analyzed for completeness and 

gaps that may be present. Twenty-two sections were analyzed in 

each ordinance (Appendix B).  The spreadsheet was edited to en-

sure that the collected ordinance data was up to date. There were 

frequent check-ins with the HUTC committee and other depart-

ments of Cuyahoga County to provide updates of tree ordinance 

analysis and research. The most suitable sections of the 59 tree 

ordinances were determined by selecting components that had 

the strongest attributes and compiling these to make a single, ro-

bust model ordinance (Appendix C). 

RESULTS  

The project had 2 major deliverables: (1) suggestions to improve 

current tree ordinances and 2) the creation of a model tree ordi-

nance. 

Updating the Soil and Water Conservation District Spread-

sheet and Providing Suggestions 

The watershed spreadsheet of city tree ordinances was last  

edited in 2012. After a thorough review and analysis of the tree  

ordinances, suggestions and recommendations were created. The  
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recommendations consisted of a detailed revision of gaps in the 

ordinances and determining what could be done to fix or improve 

them. Additionally, the spreadsheet was edited to ensure that all 

data and information in this ordinance were up to date and accu-

rate. The Mill Creek Watershed was selected to demonstrate the 

process of updating the tree ordinance spreadsheet database, as it 

had numerous existing tree ordinances which could be improved.  

After thorough analysis of the Cuyahoga Heights tree ordinance, it 

was observed that the presence of an arborist would improve the 

enforcing of rules and regulations surrounding trees.12 In addition, 

it was noted that the portion on the restoration of the understory 

was lacking. Cuyahoga Heights is an increasing suburban develop-

ment and, thus, is clear-cutting more trees, resulting in canopy 

loss. Consequently, it is important to stress the restoration of can-

opy, and it should be outlined in greater detail in the ordinance.  

Other examples in the Mill Creek Watershed that required edits, 

were the Maple Heights and North Randall municipalities. Both 

municipalities’ ordinances were similar in the layout and context  

in which they were written. After thoroughly reviewing the ordi-

nances, it was determined that both required a party that would 

properly execute the guidelines and regulations established with-

in the tree ordinance. Neither ordinance had a tree commission, 

which is imperative in making decisions regarding trees, shrubs, 

and bushes. These suggestions were made for all ordinances in the 

10 watersheds, which should be used to improve the existing ordi-

nances and have greater success to protect trees. 

Resulting Ideal Tree Ordinance Model 

The model ordinance was compiled to aid in the creation of future 

ordinances that can be implemented by Cuyahoga County to re-

duce canopy loss and have improved health outcomes for its citi-

zens by implementing the strongest ordinances possible to protect 

trees and canopy. The initial conception of the ordinance was 

countywide. Following feedback and discussions from policymak-

ers it was determined that it would be more advantageous to  

approach individual municipalities and generate interest and  

momentum for increased participation. Drawing from existing 

ordinances around the United States allowed Cuyahoga County 

Board of Health (CCBH) to explore the most current and innova-

tive tools being employed in real time by municipalities facing 

similar concerns.  

The model ordinance has several main concepts. A permit struc-

ture is envisioned to mitigate the wholesale removal of otherwise 

healthy trees without adequate replanting. Trees with a diameter 

breast height (DBH) of 6 inches and below are exempted as well as 

dead trees and those that pose an imminent threat of harm. In 

other words, the permitting structure anticipates and respects 

private property rights and strives to find a balance between en-

hancing tree canopy and allowing property owners to enjoy their 

land for their own purposes.  

Incentivizing tree retention through economic means leverages 

traditional market-economy measures in the presence of external-

ities. Indeed, the use of tax incentives has traditionally been an 

effective and tested means of inflecting desired outcomes.13 The 

model ordinance intends to reward property owners who main-

tain a predetermined tree density with a modest reduction in local 

taxes, thereby encouraging tree planting on lots below the thresh-

old and encouraging tree retention in areas already in attainment.  

Lastly, citizen participation in the ordinance’s policy outcomes is 

both practical and democratic. The model ordinance creates a 

Tree Commission, staffed by members of the community, where 

implementation strategies and tree policy can be developed at a 

grassroots level.  

DISCUSSION  

To provide a pragmatic action for tree conservation, the biophysi-

cal benefits of trees (carbon sequestration, stormwater manage-

ment, energy savings, and reduction of climate change) needs to 

be explained and quantified to mayors, city managers, engineers, 

and legislators. Carbon sequestration (removal of carbon from the 

atmosphere during photosynthesis) aids in climate mitigation. A 

mature tree (approximately 40 years old) can absorb 21.8 kilo-

grams (48 pounds) of carbon dioxide per year,14 which reduces 

net pollution produced by combustion and also improves air qual-

ity by absorbing soot and other particulate matter. The average 

vehicle produces about 6.8 kilograms (15 pounds) of carbon diox-

ide while in motion.15 

In urban areas, stormwater runoff is due to the large amount of 

impervious surfaces; roads, parking lots, roofs, and sidewalks. 

This also increases stream and riverbank erosion and reduces 

water quality. Trees also serve as green, stormwater infrastruc-

ture and aid in stormwater management; the architecture of the 

trees branches, twigs, and leaves retain rain and slow down water 

release and are effective stormwater runoff mitigation tech-

niques.16 Trees are a crucial part in the urban hydrologic cycle for 

the uptake and purification of rain. Climate change, with increas-

ing energy available in the atmosphere, results in more frequent 

and violent storms, in turn resulting in more stormwater runoff 

and more frequent flooding,17 demonstrating trees are a part of a 

natural-based infrastructure to help reduce stormwater runoff. 

Trees also cool the air, increase humidity, and aid in saving costs 

related to air conditioning usage and insulation as well as reduc-

ing indoor and outdoor temperatures.18 Electricity demand in 

urban areas increases by roughly 1%-9% for each 2 °F increase in 

temperature, exacerbated by the urban heat island effect.19 Addi-

tional air conditioning usage contributes to approximately 5%-

10% of this electricity demand, which results in excess energy 

expenditure. Through alleviation of these heat islands it is esti-

mated that, nationally, approximately $10 billion in energy usage 

can be saved.20 Due to cooling effects of trees, the urban heat is-

land effect is reduced by evapotranspiration (the process by 
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which trees respire, releasing water vapor and oxygen) while also 

reducing the canopy and ground temperatures by providing 

shade.18 

These benefits improve the health of the urban and suburban pop-

ulation,21 while also saving energy costs.  By providing scientific 

data to quantify the beneficial biophysical factors, lawmakers will 

be better able to create a tree policy and related environmental 

laws to protect and preserve trees.  

Additional benefits of tree ordinances are essential in cities as 

they establish a standard for the upkeep of trees and cutting of 

mature trees. Additionally, trees aid in the maintenance of clean 

air and water quality. In a study conducted in the Atlanta  

metropolitan area, the effectiveness of zoning clauses and tree 

ordinances was analyzed.22 Projects tied to the execution of a tree 

ordinance significantly improved canopy preservation. It was not-

ed that the ordinances additionally had economic benefits for the 

area they served. A metropolitan city with an effective tree ordi-

nance policy and plan of execution can expect to save approxi-

mately $10 million to $15 million annually, with a majority of 

these savings coming from the green infrastructure benefits that 

trees provide in terms of stormwater management.22 

It is important to consider variables within Cuyahoga County and 

how they could influence public health. While there is scarce di-

rect data linking public health and climate change impacts with 

canopy cover throughout Cuyahoga County, there are associative 

data showing relations between canopy cover and determinants of 

health and climate change. Social determinants of health are fac-

tors distinct from the medical care that an individual receives that 

can influence their health.23 Factors that influence climate change, 

such as the heat island effect, can be analyzed similarly.24 By look-

ing at such determinants, it is possible to make assumptions re-

garding how canopy cover influences health and climate change in 

areas of Cuyahoga County. 

Figure 1 shows the lack of canopy cover throughout Cuyahoga 

County. It is evident that canopy cover is very sparse in urban, city 

areas. Areas surrounding Cleveland, Parma, Lakewood, and Euclid 

have a lack of canopy coverage ranging from 85.3% to 97.1%, 

shown by the dark green in Figure 1.  

Figure 1. Climate Change Action Plan Climate Change Vulnerability Assessment Map Showing Lack of Canopy Cover in Cuyahoga 

County, Ohio 

Abbreviations: PCT—percentage 

Taking into account the population in these areas, there is an asso-

ciation between an increased population and a decreased canopy 

coverage; Cleveland with a population of 361 607 people, Parma 

at 79 358, Lakewood at 49 658 and Euclid with 48 496 were 

among the highest in Cuyahoga County as of 2020.25 As the canopy 

cover is diminished in these areas of such large population densi-

ty, a majority of the individuals that live in Cuyahoga County will 

be unable to experience the positive health benefits of trees and 
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will be at a greater risk than those that live in more sparsely popu-

lated areas with more canopy cover. 

Socioeconomic status is also a large indicator of the health of the 

individual and is an influential social determinant of health.26 

Socioeconomic status affects the lifestyle of an individual and  

consequently may impact psychological and physical health. 

Socioeconomic status has a significant positive relationship with 

physical health, which demonstrates that those of higher socioeco-

nomic status typically have improved health outcomes as com-

pared to those of lower socioeconomic status.27 Research shows 

that people in higher earning jobs generally work in less manual 

labor and with more autonomy, which could lead to better public 

health. In Figure 2, the heavily populated areas surrounding Cleve-

land and Bratenahl show a high positive correlation between 

those above poverty level and lack of canopy cover. 

Heat islands are generally formed in urban areas and are caused 

by absorption and emission of heat (infrared radiation) by struc-

tures such as buildings, roads, and other dark infrastructure. This 

process increases the average near-surface temperature of that 

locale.24 This warming contributes to the effects of global warming 

by increasing energy consumption and elevating air pollutants 

and greenhouse gases as the population and urbanization rates 

increase.  

In Figure 3, areas with minimal canopy cover such as Cleveland, 

Parma, Lakewood, and Euclid contribute to the urban heat island 

effect, where the local temperature is increased by an average of 

1.6 °C (2 °F). Concurrently, these same areas also have maximal 

impervious surface area, which is another factor that adds to the 

urban heat island effect and absorbs heat from the sun (Figure 4). 

Planting and protecting trees in such areas will provide shade and 

reflect radiation from the sun, to help in mitigating the effects of 

global warming.28 

Figure 2. Climate Change Action Plan Climate Change Vulnerability Assessment Map Showing Association Between Areas of Lack of 

Tree Canopy Cover and Percentage of Population Below Poverty Level 

Abbreviations: PCT—percentage 

PUBLIC HEALTH IMPLICATIONS 

It can be concluded that many of the areas with a high population 

are primarily impacted by the effects of social determinants of 

health and climate change. The need to improve tree ordinances is 

evident, especially in urban and densely populated areas. 

For this study to have more effect in Cuyahoga County, it is im-

portant to identify objectives and provide management with 
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Abbreviations: PCT—percentage, 2F—2 °Fahrenheit; GT—greater than. 

Figure 4. Climate Change Action Plan Climate Change Vulnerability Assessment Map Showing Impervious Surface Area in Cuyahoga 

County, Ohio 

Abbreviations: PCT—percentage 

Figure 3. Climate Change Action Plan Climate Change Vulnerability Assessment Map Showing Heat Island Effect (percentage of area 

2 °F or more above average) in Cuyahoga County, Ohio 
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suggestions as how best to implement them. These objectives are 

listed below. 

Make the ideal ordinance public knowledge. This would entail hav-

ing conversations with lawmakers throughout Cuyahoga County 

and informing them of what could be added to a general ordinance 

in order for it to adequately protect trees.  

Establish contact with all municipalities to update their tree ordi-

nances. As gaps in older ordinances were identified in the smaller 

municipalities, it would be helpful to offer suggestions about their 

current ordinances and provide them with options from a suggest-

ed ‘ideal ordinance.’ 

Analyze the relationship between presence of trees and health of 

individuals in specific areas. Research may be conducted on the ef-

fects of the relationship between trees and tree policy in localities 

in Cuyahoga County. This could include more specific analyses of 

the effects of trees in a highly urbanized setting, such as the City of 

Cleveland, and how increased tree canopy coverage would benefit 

the community. 

Highlight the importance of what doing nothing and maintaining 

status quo would eventuate, or show what would be the beneficial 

effects to protect and increase tree canopy. Taking into account how 

a loss of tree canopy could potentially affect the public and ecosys-

tem health of the individuals and ecosystem services and func-

tions, increasing canopy would provide data to show how much of 

an effect the addition of trees could have. 

Put the ideal ordinance to work. Translating a model ordinance into 

city law requires constant evaluation and adjustment to the needs 

of a particular community—the “open source” structure of the 

ordinance allows policymakers to edit, remove, or expand its con-

cepts without undermining the effect of the whole. The ideal ordi-

nance must allow a determination of whether it is truly adequate 

for tree protection and aided in the improvement of public health 

in the community where it is implemented. 
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APPENDIX A—Clear-cutting 

Appendix A. Photographs taken in Broadview Heights, Cuyahoga County, Ohio. Shown is the current land use practice of clear-cutting, resulting in the loss of all 

ecosystem services and functions, while creating novel habitat for invasive plants and animals. Photographs 1 to 8 show the stages in ‘development’ of a site for 

housing and illustrate the motivation responsible for the creation of the Cuyahoga Tree Ordinance.  

1 

Photographs: 1) Healthy indigenous forest showing good species composition with mature trees, saplings, and protected leaf-covered forest floor. 2) Clear-

cutting process starts by removing all trees and understory vegetation, exposing soils to moisture, nutrient and carbon loss, increasing erosion. 3) Mature 100-

year-old-plus trees cut while all other trees and vegetation become waste. 4) Water pooling in the foreground, showing clear-cut forest losing all stormwater 

retention benefits that trees provide, with runoff increasing flooding. 5) Clear-cutting almost completed, requiring stump and waste-tree removal in preparation 

for grading. 6) Graded site with compacted earth exposing sterile mineral soil. 7) Stormwater retention pond created to replace natural, extensive forest-floor 

wetlands, habitat for ephemerals. 8) Final phase of development creating black, impervious surfaces, increasing albedo, surface temperatures, stormwater run-

off, eliminating seed stocks, indigenous biodiversity, and all ecosystem services and functions. All photographs in Appendix A are courtesy of Robert Brand.  

2 

3 4 

5 6 

7 8 
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APPENDIX B—Review of Existing Tree Ordinances 
A review of the existing tree ordinances, with comments on the 2012 watershed tree ordinance spreadsheet which includes a detailed list of each city's tree ordi-

nances. 

Part 1 of 2 (continued on next page) 

Watershed(s) County Municipality Tree 

City? 

Tree  

Commis-

sion? 

Arborist? Riparian 

Setback? 

Wetland 

Setback? 

Forest/Tree 

Regulations? 

Tree Size 

Regulations? 

Tree Planting 

&  

Management 

Schedules? 

Residential 

Tree Density 

Regulations?  

Commercial 

Tree Density 

(parking lots) 

Regulations? 

Navigation 

Channel 

Lower Cuya-

hoga River 

Mill Creek 

Cuyahoga Cuyahoga 

Heights 

NO NO NO NO NO NO NO NO NO NO 

Mill Creek 

Lower  

Cuyahoga 

River  

Cuyahoga 

River CVNP 

Cuyahoga Garfield 

Heights 

YES MENTIONED YES,  

Ch. 907.02 

Trees and 

hedges 

(Powers of 

Parks and 

Recreation 

Director 

YES,  

Ch. 1161 

Riparian 

setbacks 

YES, Ch. 

1161.04c4 

Riparian 

setbacks 

(Establishme

nt of desig-

nated water-

course and 

riparian 

setbacks) 

Yes,  

Ch. 907 

Trees and 

Hedges 

QUASI,  

Ch 907.03 

Trees and 

Hedges 

(Permit 

required to 

plant, prune 

or remove on 

public  

property) 

NO Yes,  

Ch. 907.21 

Trees and 

Hedges 

(Tree  

planting 

required: 

Fee) 

NO 

Mill Creek 

Tinkers Creek 

Cuyahoga Highland 

Hills 

NO QUASI,  

Ch. 905 

Shade tree  

commission 

YES,  

Ch. 

909.01h 

Municipal 

Forestry 

Program 

(Definitions) 

YES,  

Ch 1357.08 

Construction 

Site Soil 

Erosion, 

Sediment, 

and Other 

Wastes and 

Stormwater 

Runoff 

(Construction 

Site  

Conservation 

Plan) 

YES,  

Ch 1357.08 

Construction 

Site Soil 

Erosion, 

Sediment, 

and Other 

Wastes and 

Stormwater 

Runoff 

(Construction 

Site  

Conservation 

Plan) 

YES,  

Ch. 909 

Municipal 

Forestry 

YES,  

Ch. 905.07 

Shade Tree 

Commission 

(Street trees 

species to be 

planted) 

Yes, Ch. 913 

Tree planting 

program 

YES,  

Ch. 901.04 

Trees gener-

ally (Location 

of trees) 

YES,  

Ch 1119.12 

Residential 

Townhouse 

District R-2 

(Off-street 

parking and 

loading) 

Tinkers Creek 

Mill Creek 

Lower  

Cuyahoga 

River 

Cuyahoga Maple 

Heights 

NO NO YES, Ch. 

1028.02 

Trees 

(Authority 

of Director 

of Service) 

YES, Ch. 

1224.09a1A 

Water  

management 

and Soil 

Conservation 

Regulations 

(Performance 

standards) 

YES,  

Ch. 1224.08 

Water  

management 

and Soil 

Conservation 

Regulations 

(Comprehen

sive storm 

water  

management 

plans) 

Yes,  

Ch. 1028 

Trees 

YES, Ch. 

1028.14f 

Trees (Trees 

planted 

where there 

is new 

construction) 

YES, Ch. 

1028.04 Trees 

(Contents of 

permits for 

planting; 

Master Street 

Tree Plan; 

substitution) 

YES,  

Ch. 1028.04 

Trees 

(Contents of 

permits for 

planting; 

Master Street 

Tree Plan; 

substitution) 

YES, Ch. 

1294.11B 

Bufferyard 

and land-

scaping 

(Minimum 

landscape 

require-

ments) 

Tinkers Creek 

Mill Creek 

Cuyahoga North  

Randall not 

available 

online 

NO NO YES Ch. 

1026.02 

Trees  

(Power of 

Inspector of 

Buildings) 

DEFINED, 

Ch. 1273.02 

EE Compre-

hensive 

Stormwater 

Management 

(Definitions) 

DEFINED, 

Ch. 1273.02 

EE Compre-

hensive 

Stormwater 

Management 

(Definitions) 

YES, Ch. 

1026 Trees 

YES, Ch. 

1255.11 

Landscaping 

(Landscaping 

Materials 

YES, Ch. 

1255.07d3B 

Landscaping 

(Minimum 

Landscape 

Requirements; 

Additional 

Landscaping 

Requirements) 

YES, Ch 

1255.09a1C 

Landscaping 

(Street Tree 

and Public 

Tree Re-

quirements; 

Require-

ments for 

Trees  

Located on 

Village-

owned Public 

Property 

YES, Ch. 

1255.07b 

Landscaping 

(Minimum 

Landscaping 

Require-

ments; 

Interior 

Landscaping 

for Vehicular 

Uses) 
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Part 2 of 2 (continued from previous page) 

Commercial 

Tree Density 

(screening) 

Regulations? 

Street Tree 

Regulations? 

Tree  

Removal? 

(public) 

Tree  

Removal? 

(private) 

Protection of 

Trees, Roots, 

& Soil? 

Tree  

Replacement? 

Restoration of 

Understory? 

Destruction of 

Trees or 

Shrubs? 

Date of 

last Entry 

JSV comments 

(11/8/2021) 

Landscaping 

NO YES,  

Ch. 1483.05

(31) Telecom-

munications 

and Utility 

Systems and 

Facilities 

(Design and 

construction 

requirements; 

street and 

other public 

improvements; 

technical 

standards; tree 

trimming) 

NO YES,  

Ch. 248.06 

Service depart-

ment (Tree 

trimming and 

tree removal 

service for 

residents of 

the Village) 

YES,  

Ch. 

1405.03a5B 

Grading, 

Filling, or 

Changing the 

Topography of 

Land 

(Alteration of 

topography; 

permit  

required) 

NO NO YES,  

Ch. 642.04 

Offenses 

relating to 

property 

(injuring vines, 

bushes, trees 

or crops) 

2/7/12 Won’t an arborist be 

necessary for any city 

along with the com-

mission? Add some 

parts about the 

restoration of  

understory as  

Cuyahoga Heights is 

an area mainly with 

increasing suburban 

population, which 

may lead to more 

deforestation. 

NO 

YES,  

Ch. 1155.08 

Fences, 

Landscaping 

and Screening 

Requirements 

(Landscaping 

and screening 

requirements) 

MENTIONED, 

Ch 907.21 

Trees and 

hedges (Tree 

planting  

required: Fee) 

YES,  

Ch. 907.03 

Trees and 

Hedges 

(Permit  

required to 

plant, prune or 

remove on 

public  

property) 

YES,  

Ch. 907.12 

Trees and 

Hedges 

(Director’s 

power to trim 

or remove 

trees on 

private  

property) 

YES,  

Ch. 907.04 

Trees and 

Hedges 

(Placing 

Deleterious 

Substances 

Near Trees) 

YES,  

Ch 907.09 

Trees and 

Hedges 

(Moving of 

trees) 

YES,  

Ch. 908.07o Use of 

Public Rights-of-

Way by Service 

Providers 

(Construction 

permit and  

standards) 

YES,  

Ch. 541.06  

Property 

Offenses 

(Destruction of 

shrubs, trees 

or crops) 

2/7/12 Very in depth, no 

edits required. 

YES,  

Ch. 1155.08 

Fences, 

Landscaping 

and Screening 

Requirements 

(Landscaping 

and screening 

requirements) 

YES,  

Ch 1131.05 

landscaping, 

Screening, and 

Buffering 

Requirements 

for All Districts 

Except R-1 

Districts 

(Screening and 

buffering) 

YES,  

Ch. 1131.03 

Landscaping, 

Screening and 

Buffering 

Requirements 

for All Districts 

Except R-1 

Districts 

(Street planted 

strip) 

YES,  

Ch. 909.08 

Municipal 

forestry 

(Removal of a 

tree) 

YES,  

Ch. 905.14 

Shade Tree 

Commission 

(Pruning, 

corner  

clearance) 

YES,  

Ch. 905.19 

Shade Tree 

Commission 

(Removal or 

mutation of 

trees) 

YES,  

Ch. 909.08 

Municipal 

forestry 

(Removal of a 

tree) 

NO YES,  

Ch. 541.06 

Property 

Offenses 

(Destruction of 

trees, shrubs, 

and crops) 

2/6/12 May add part about 

restoration of under-

story, but may not be 

required as slightly 

touched on earlier in 

the ordinance.  

YES,  

Ch. 1131.02 

Landscaping, 

Screening and 

Buffering, 

Requirements 

for All Districts 

Except R-1 

Districts 

(general 

landscaping) 

YES,  

Ch. 1294.07B 

Bufferyard and 

landscaping 

(Screening and 

buffering) 

YES,  

Ch. 1294.13 

Bufferyard and 

landscaping 

(Street tree 

planting  

requirements) 

YES,  

Ch. 1028.10 

Trees 

(Preservation 

and removal of 

trees on public 

property) 

YES,  

Ch. 1028.08 

Trees 

(Trimming of 

trees on public 

and private 

property) 

YES,  

Ch. 1028.05 

Trees (Placing 

deleterious 

substances 

near trees) 

YES,  

Ch. 1028.07 

Trees (Moving 

of trees) 

YES,  

Ch. 884.01 Topsoil 

removal (Removal; 

permit required; 

application) 

YES,  

Ch. 642.06 

Offenses 

relating to 

property 

(injuring vines, 

bushes, trees 

or crops) 

2/13/12 Maple Heights and 

North Randall have 

very similar ordinanc-

es. It is evident that 

the two may require 

some more detail with 

regards to leadership 

of the area.  

YES,  

Ch. 1294.11 

Bufferyard and 

landscaping 

(Minimum 

landscape 

requirements) 

YES, Ch 

1255.07A 

Landscaping 

(Minimum 

Landscaping 

Requirements; 

Perimeter 

Buffer  

Landscaping 

Requirements) 

YES, Ch. 

1255.09 

Landscaping 

(Street Tree 

and Public 

Tree  

Requirements) 

YES, Ch. 

1026.12 Trees 

(Inspector’s 

Power to Trim 

or Remove 

Trees on 

Public  

Property) 

YES, CH. 

1026.13 Trees 

(Village to 

Treat or  

Remove 

Diseased 

Trees on 

Private  

Property) 

Yes, Ch. 

1026.04 Trees 

(Placing 

Deleterious 

Substances 

Near Trees) 

YES, Ch 

1255.09h 

Landscaping 

(Street Trees 

and Public 

Tree Require-

ments; Remov-

al, replating, 

and replace-

ment in public 

places) 

NO YES, Ch 

642.04  

General 

Offenses 

(injuring vines, 

bushes, trees 

or crops) 

3/5/12 Maple Heights and 

North Randall have 

very similar  

ordinances. It is 

evident that the two 

may require some 

more detail with 

regards to leadership 

of the area.  

YES, Ch. 1255 

Landscaping 
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APPENDIX C—Model Tree Ordinance Spreadsheet and Cuyahoga County Board of Health (CCBH) Model Tree Ordinance 

A Model Tree Ordinance created for Cuyahoga County based on selection of the most suitable sections of the original, existing 59 tree ordinances. 

Sections Ordinance to Fulfill Watershed(s) Reasoning 

Definitions Cleveland Heights, “Chapter 

1335.02- Definitions” 

Doan Brook, Dugway Creek, 

Nine Mile Creek, Green Creek  

Cleveland Heights has a very extensive definitions section, which is important 

for individuals to understand certain terms in the ordinance. 

Member of Tree 

City USA 

- - Becoming a part of Tree City USA aids in developing a program for tree con-

servation that is sustainable and healthy. 

Tree Commission Cleveland, “Chapter 163- Tree 

Commission” 

Big Creek, Mill Creek, Euclid 

Creek, Lake Erie Drainage, Nine 

Mile Creek. Dugway Brook, 

Green Creek, Lower Cuyahoga 

River  

The Cleveland Tree Commission is large, consisting of 19 members to make 

recommendations to the Director of Parks, Recreation, and Activities, for 

improvement in tree cover. Additionally, the duties of the tree commission 

are outlined thoroughly. 

Arborist or  

Consultant 

University Heights, “Chapter 

1072.02- Tree Control Vested In 

Director” 

Dugway Creek, Nine Mile 

Creek, Green Creek  

The Service Director serves as the arborist. Having an arborist is beneficial as it 

aids in the direction and supervision of trees in the area. 

Riparian Setbacks 

and Wetland  

Setbacks 

Beachwood, “Chapter 1157- 

Riparian and Wetland Setbacks” 

Euclid Creek, Mill Creek, Tinkers 

Creek, Doan Brook, Pepper/

Luce Creek 

The applicability of the Riparian and Wetland setbacks are explained along 

with how to establish these types of setbacks. 

Forest / Tree  

Regulations 

South Euclid, “Chapter 907- 

Trees 

Euclid Creek, Dugway, Nine 

Mile Creek 

This section is extensive and additionally adds the aspect of obstructing mate-

rials/ nuisances and how to prevent them. 

Tree Size  

Regulations 

Cleveland, “Chapter 352.11- 

Table Containing Screening 

Intensity” 

Big Creek, Mill Creek, Euclid 

Creek, Lake Erie Drainage, Nine 

Mile Creek. Dugway Brook, 

Green Creek, Lower Cuyahoga 

River 

This table demonstrates the requirements for classifications of different types 

of trees to be considered either light, medium, heavy, or maximum. 

Tree Planting & 

Management 

Schedules 

South Euclid, “Chapter 771.50- 

Landscape Schedules and Ta-

bles” 

Euclid Creek, Dugway, Nine 

Mile Creek 

Very extensive list of schedules and species of trees. The species of trees are 

accompanied by descriptions as to where to plant them alongside their 

heights, which allows for ease of understanding. 

Residential Tree 

Density  

Regulations 

Bay Village, “Chapter 547.04- 

Approval to Plant Trees in Public 

Streets” 

Cahoon Creek, Porter Creek The approval process to plant trees seems extensive, as it is run by numerous 

individuals in higher power first. 

Commercial Tree 

Density (parking 

lots) Regulations 

Shaker Heights, “Chapter 

1253.08- Parking Lot Landscap-

ing and Screening” 

Doan Brook, Dugway, Nine 

Mile Creek, Green Creek  

The commercial tree density (parking lots) is outlined in detail with diagrams 

representing parking lots and necessary landscaping. The visuals aid in the 

explanation of how trees are to be structured within a parking lot. 

Commercial Tree 

Density (screen-

ing) Regulations 

Shaker Heights, “Chapter 

1253.09- Landscape Buffers and 

Screening” 

Doan Brook, Dugway, Nine 

Mile Creek, Green Creek 

The commercial tree density (screening) provides tables with landscape buffer 

regulations, which makes it simple to understand. 

Prohibited Trees 

and Areas of  

Planting 

University Heights, “Chapter 

1072.12- Certain Trees Prohibit-

ed” 

Dugway Creek, Nine Mile 

Creek, Green Creek  

Prohibiting certain trees in specific areas and allowing them in others allows 

the trees to thrive in environments that would allow for their maximal growth. 

Street Tree  

Regulations 

Cuyahoga Heights, “Chapter 

1483.05- Design and Construc-

tion Requirements; Street and 

other Public Improvements; 

Technical Standards; Tree Trim-

ming” 

Navigation Channel, Lower 

Cuyahoga River, Mill Creek  

This section contains more than just street tree regulations; it contains items 

such as construction limits, hazardous substances, and installation of electron-

ic equipment, which can strengthen the regulations for street trees. 

Tree Removal 

(public and  

private) 

University Heights, “Chapter 

1072.10 and 1072.11- Trimming 

Trees on Public Property, Trim-

ming Trees on Private Property” 

Dugway Creek, Nine Mile 

Creek, Green Creek 

These two sections outline the specific regulations for tree maintenance on 

public and private property. By selecting both sections from the same ordi-

nance, it is possible to observe the exact differences and similarities in both 

types of tree removal. 

Protection of 

Trees, Roots & Soil 

Shaker Heights, “Chapter 47.01- 

Injury to Trees and Shrubs” 

Doan Brook, Dugway, Nine 

Mile Creek, Green Creek 

The specificity in prohibited substances and actions near trees aids in the 

reasoning for adding this section. 

Tree Replacement Euclid, “Chapter 1311.17- Land-

scaping” 

Euclid Creek, Euclid City/Lake 

County, Dugway Creek, Nine-

Mile Creek, Green Creek  

This section takes into account the prior existence of trees in the area to de-

termine which should or which should not be replaced. 

Restoration of 

Understory 

Brecksville, “Chapter  

1190.043e7- Restoration Plan’ 

Chippewa Creek, Central Coun-

ty Tribs, Furnace Run  

The process for restoration in case of damage is outlined thoroughly and 

proves to be an adequate process for preventing any further damage. 

Destruction of 

Trees or Shrubs 

University Heights, “Chapter 

642.04- Injuring Vines, Bushes 

Trees, or Crops” 

Dugway Creek, Nine Mile 

Creek, Green Creek 

The punishments for injuring trees and shrubs are specifically outlined in this 

section, with no room for alternate interpretation. 

Landscaping Garfield Heights, “Chapter 

155.08- Landscaping and 

Screening Requirements” 

Mill Creek, Lower Cuyahoga 

River 

Many of the standard terms are defined in this section to ensure adequate 

care is taken when assessing whether a tree can or cannot be planted in an 

area. For example, ‘standard plant,’ ‘standard shrub,’ and ‘standard tree' are 

among those defined. 

Tree Pathogens 

and Arthropod 

Pests 

University Heights, 

“1072.13,14- Dutch Elm Disease, 

Rights of Director” 

Dugway Creek, Nine Mile 

Creek, Green Creek 

It is necessary to state the required actions for when a tree becomes diseased 

with a certain pathogen, to prevent other flora and fauna from being affected. 

This section should be rewritten for other pathogens and arthropods (eg, oak 

wilt disease, spotted lantern fly) based on the pests that are present in each 

municipality. 
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Cuyahoga County Board of Health (CCBH) Model Tree Ordinance 

ORDINANCE NO. 2024-XX 
INTRODUCED BY:  
MOTION FOR ADOPTION BY: 
CO-SPONSORED BY:   

AN ORDINANCE ENACTING NEW SECTION xxx THROUGH xxx TO CHAPTER xxx TO PROVIDE MINIMUM 
STANDARDS TO PROTECT, MAINTAIN, AND AUGMENT TREES AND TREE CANOPY CITYWIDE, AND DE-
CLARING AN EMERGENCY.  

WHEREAS, in accordance with Ar ticle X of the Ohio Constitution, the [City] adopted its own char ter , thereby asser ting 
home rule authority. Under this Charter, the legislative power of the City, including the power to introduce, enact and amend ordi-
nances and resolutions relating to all matters within the legislative power, is vested in the City Council; and  

WHEREAS, the City Council may exercise all powers specifically confer red by the Char ter  or  that the Constitution and 
laws of Ohio grant or do not prohibit. This includes the concurrent exercise by the City of all or any powers vested in municipalities 
by the Ohio Constitution or by general law; and 

WHEREAS, the urban tree canopy of both Cuyahoga County is in decline, at 37.3% ; and  

WHEREAS, Council finds that people are healthier  and happier  when they live with trees, and living with trees reduces 
stress-related diseases and depression, lung disease, and asthma, and that trees remove contaminants from both air and soil; and 

WHEREAS, living with trees enhances people’s lives in many ways, including more stable neighborhoods, increased property 
values, and better quality of life. This proposed Ordinance seeks to preserve and protect these health outcomes by promoting mini-
mum standards for retention of existing trees, and augmentation of the future tree canopy; and 

WHEREAS, this Ordinance recognizes that trees are keystone species to the overall health and stability of the local and 
global environment, and are essential to combat Climate Change and Biodiversity Collapse; and  

WHEREAS, tr ees sequester  carbon; provide cooling shade decreasing urban heat island effect and accompanying ground -
level ozone; provide food and shelter for humans and other species; this proposed Ordinance encourages urgent and prolonged sup-
port of County, municipal, NGOs, and citizen groups focused on retention and augmentation of the tree canopy;  

WHEREAS, the unnecessary removal of healthy trees degrades the City’s tree canopy, creates nuisance, and is detrimental to 
the aesthetic and cultural values of the City; and      

WHEREAS, the City Council desires to better  protect and preserve the City’s trees with these measures. 

NOW, THEREFORE, BE IT ORDAINED by the council of the [City], county of Cuyahoga, state of Ohio that:  

Section 1. The following new Section xxx is hereby enacted as par t of the Streets, Utilities, and Public Services Code, to read 
as follows: 
“Definitions 
(a) Wildlife snag means a dead or dying tree left in place to decompose naturally and to provide a habitat for the forest biome.  
(b) Canopy means the high, overarching covering provided by trees in leaf. 
(c) Critical Areas means any area that is subject to natural hazards or a land feature that supports unique, fragile, or valuable natural 
resources including fish, wildlife, or other organisms or their habitats or such resources that carry, hold, or purify water in their natu-
ral state. Critical Areas includes associated buffers of perennial or intermittent wetlands and hydraulically connected steep slopes. 
(d) DBH means diameter at breast height, or 4.5 feet from the ground. 
(e) Exceptional Tree means a tree with historic or cultural value or that by reason of age, rarity, location, size, aesthetic quality, or 
endemic status is designated by the City Tree Commission to be worthy of preservation. 
(f) Field Check means a survey of existing conditions conducted on site. 
(g) Forest Management Plan means a written plan prepared and signed by a Qualified Tree Professional that prescribes measures to 
optimize production, utilization, regeneration, and harvest of timber, including schedule and timetables for the various silviculture 
practices used on forestlands, to maximum of 20 years. 
(h) Grubbing means the removal of understory vegetation from a site. 
(i) Hazard Tree means a tree which meets all of the following: 1) structural defects and/or disease which makes it subject to a high 
probability of failure; 2) in proximity to persons or property that can be damaged by tree failure; 3) a high to extreme risk rating 
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using the International Society of Arborists Tree Risk Assessment Qualification (TRAQ) method in its most current form; and 4) the 
condition of the tree cannot be remedied with reasonable and proper arboricultural practices. 
(j) Healthy Tree means a tree with a minimum of 30% live crown, a full complement of needles, or dark green foliage, appropriate 
for the species, with little to no evidence of insects or disease.  
(k) ISA means the International Society of Arboriculture. 
(l) Land Use Permit means a permit issued by a public authority such as the Cuyahoga County Zoning Commission. 
(m) Large Tree means a tree attaining a height of more than seventy (70) feet with a mature spread of thirty-five (35) feet or more. 
(n) Medium Tree means a tree attaining a height of between thirty (30) and seventy (70) feet with a mature spread of twenty-five 
(25) feet or more. 
(o) Municipal Arborist means an advanced qualification for an ISA Certified Arborist that focuses on the special needs of urban 
trees. 
(p) Property Line means the outer edge of a street or highway right-of-way. 
(q) Public Places means all lands explicitly designated for public use. 
(r) Public Tree means a tree growing within a Treelawn or on any public land where otherwise indicated. 
(s) Qualified Tree Professional means a tree care professional with an ISA TRAQ credential. 
(t) Remove or Removal means to do away with or eliminate a tree by digging it up, cutting it down, or damaging it to the point it is 
unable to survive. 
(u) Replacement Tree means a newly planted tree in the site where a previously standing tree was removed and is a minimum size of 
six (6) feet in height measured from top of the root flare, with a minimum trunk diameter of one (1) inch measured at four (4) inches 
above the top of the root. 
(v) Small Tree means a tree attaining a height of between fifteen (15) and thirty (30) feet with a mature spread of fifteen (15) feet or 
more. 
(w) Transplant means to relocate a living tree to a new location and replant it. 
(x) Tree Preservation Plan means a document that details actions to prevent damage or removal of existing trees. 
(y) Tree Replacement Plan means a document that identifies locations, species, and size for planting replacement trees.  
(z) Treelawn means the part of a street or highway not covered by sidewalk or other paving, lying between the property line and the 
edge of the street. 
(aa) Tree Topping means the practice of removing whole tops of trees or large branches and trunks from the tops of trees, leaving 
stubs or lateral branches that are too small to assume the role of a central leader. 
(bb) Urban Forest means the shrubs, trees, vegetation and associated natural features that collectively make up the City canopy and 
its growing zone. 
(cc) Invasive species means any species of tree identified in OAC 901:5-30-01.” 

Section 2. The following new Section xxx is hereby enacted as par t of the Streets, Utilities, and Public Services Code, to read 
as follows:  
“Urban Tree Canopy Protection Program 
There is hereby created the Urban Tree Canopy Protection Program to provide minimum standards for retention of existing trees and 
to restore lost tree canopy. Practicing arboriculture to these standards will ensure a healthy and attractive community; increase the 
overall tree canopy in an equitable manner that ensures all residents have access to the benefits that trees provide; maintain a posi-
tive community image; enhance the quality of life of City residents; protect and enhance property values; increase privacy between 
and within residential zones; increase compatibility between different land uses; increase carbon sequestration; promote retention 
and protection of existing noninvasive tree species; reduce the impacts of development on stormwater drainage systems and natural 
habitats; absorb wind and noise; enhance air quality; conserve valuable water resources; provide benefits of green stormwater infra-
structure; and provide both mitigation and adaptation for impacts of Climate Change and biodiversity collapse by, among other 
things: 
(a) Providing visual relief from large expanses of parking areas and reduction of perceived building scale; 
(b) Providing physical separation between residential and nonresidential areas; 
(c) Providing visual screens and barriers as a transition between differing land uses; 
(d) Retaining existing vegetation by incorporating them into site designs; 
(e) Promoting water-efficient landscaping by using appropriate native or climate-adapted trees and vegetation, which, once estab-
lished, typically require less water; 
(f) Protecting trees during construction activities from damage to tree roots, trunks, and branches; 
(g) Preventing the introduction of noxious tree species in landscaping that may damage surrounding habitats over time;  
(h) Absorbing greenhouse gas emissions,  
(i) Reducing air pollution by removing dangerous particulate matter, nitrogen oxides, sulfur dioxide, and deterring the formation of 
ozone, known to aggravate asthma; 
(j) Providing wildlife and pollinator food and habitat; 
(k) Maintaining and increasing tree canopy equitably within the City and County; 
(l) Mitigating the impacts of the urban heat island effect by increasing shade, thereby lowering the ambient temperature and reduc-
ing energy consumption necessary to cool buildings; 
(m) Providing increased areas of permeable surfaces to increase infiltration of surface water into groundwater resources to reduce 
the quantity of stormwater discharge; reduce sediment runoff;  
(n) act to bioaccumulate toxic substances, e.g. heavy metals, PCBs and PFAS; and 
(o) improve the quality of stormwater discharge.” 
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Section 3. The following new Section xxx is hereby enacted as par t of the Streets, Utilities, and Public Services Code, to read 
as follows: 
“Applicability, Permitting, and Exemptions 
(a) The regulations of this Section shall apply to all lands in the City except as stated herein.   

(1) No permit shall be issued for the construction, alteration or addition to a building or the grading or alteration of the land 
surface without conformance to the provisions of this Section. The regulations shall specifically apply to the following: 

(A) All development plans and new construction shall comply with the requirements of this Section. 
(B) All single-family subdivisions and development shall comply with this Section. 

(2) No tree with a DBH of six (6) inches or greater shall be cleared or removed without a tree removal permit issued by the 
City Arborist, unless otherwise exempt as stated herein. 

(A) No tree removal permit shall be issued for any parcel of land or development which requires a site approval 
plan until a Tree Preservation Plan is approved by the City Arborist. 
(B) The City Tree Commission may adopt preservation and protection guidelines to further the purposes of the 
Urban Tree Canopy Protection Program. The guidelines may include, but are not limited to: 

  i. Phasing of tree removal and replanting; 
ii. Tree preservation, protection, replacement, and planting standards and procedures; 
iii. Recommended species and varieties of Replacement Trees.  

(C) The City Arborist may seek independent review of any land use application that involves tree removal or land 
clearing at the City Arborist’s sole discretion by an independent qualified tree professional, at the applicant’s ex-
pense. 

(b) The following activities and uses are exempt from this Section: 
(1) Lands owned by the County of Cuyahoga, Ohio, the Cuyahoga County Land Reutilization Corp., or the State of Ohio, 
including its administrative agencies, departments, and commissions. 
(2) The removal of dead trees; 
(3) Removal of trees below six (6) inches DBH; 
(4) The removal of trees necessary for the construction, operation, and maintenance of sanitary and storm sewers; 
(5) Removal of trees by the City for any governmental function, or by emergency responders in situations involving danger 
to life or property, fire hazards, or interruption of traffic; 
(6) Trees located in Critical Areas; 
(7) Any land upon which a bona fide agricultural or commercial nursery or tree farm exists;  
(8) The removal of trees required for the installation, maintenance, and repair of underground and overhead public or pri-
vate utilities.  
(9) The removal of invasive species;  
(10) Timber harvesting operations which qualify as forestry land management practices or agricultural operations not inci-
dental to development, on tracts which are zoned for or used for forestry, silvicultural, or agricultural purposes, and 
(11) Tree removal required by other federal, state, or local laws. 

(c) If a tree removal permit cannot be obtained before commencement of work, a remedial permit must be submitted to the City Ar-
borist within fourteen (14) calendar days following tree removal unless the tree removal is exempt under this Section.” 

Section 4. The following new Section xxx is hereby enacted as par t of the Streets, Utilities, and Public Services Code, to read 
as follows: 
“City Tree Commission 
(a) There is hereby created and established a City Tree Commission. The City Tree Commission consists of five (5) members, citi-
zens, and residents of Cuyahoga County, at least three (3) of whom must be residents of the City. All members will appointed by the 
Mayor with the approval of the Council, and serve at the pleasure of the Mayor.  
(b) At least three (3) members shall be experienced in or have extensive knowledge of the care of trees through documented certifi-
cation and/or education including training through the Ohio Department of Natural Resources Division of Forestry known as the 
Tree Commission Academy, or other silviculture organizations. 
(c) In addition, a member of the Council and the Director of Service shall serve as ex officio members of the Commission. These 
officials or their designees shall attend all meetings of the Commission.  
(d) The term of persons appointed to the City Tree Commission shall be three (3) years.  
(e) Members of the City Tree Commission shall serve without compensation. 
(f) The duties of the Tree Commission are: 

(1) To assist the properly constituted officials of the City as well as citizen and community groups, in the dissemination of 
news and information regarding the selection, planting, and maintenance of trees within the corporate limits of the City, 
whether they be on private or public property. 
(2) To study the Urban Forest including problems involving the tree population and distribution of the City, determine 
needs, compose, and review annually a tree plan and seek ways to implement it. 
(3) To provide regular and special meetings at which the subject of the Urban Forest may be discussed by the citizens of the 
City. 
(4) Determine, as resources allow, areas where appropriate trees could exist but are absent. 
(5) To represent the City and its residents in public forums and before public bodies. 
(6) To seek and apply for grants or public funding to further the objectives of the Urban Tree Canopy Protection Program.  
(7) To approve and maintain a current list of Exceptional Trees within the City. 

(8) (g) Within a reasonable amount of time after the appointment of the City Tree Commission, the Commission shall meet and  
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organize by the election of a chairman, vice-chairman, determine committees, and standing committee chairs as needed. 
(h) The City Tree Commission shall provide for the adoption of rules and procedures and for the holding of regular and special 
meetings as said Commission shall deem advisable and necessary in order to perform the duties set forth. A journal of proceedings 
and activities is to be recorded.  
(i) A majority of voting members shall constitute a quorum for the transaction of business. 
(j) The City Tree Commission may engage in any other lawful activity in pursuit of the mission of this commission which may ben-
efit the Urban Forest including: 
   (1) Apply for Tree City USA status with the National Arbor Day Foundation. 
  (2) Conduct seminars and public education programs. 

(3) Review applications for tree plantings. 
(4) Organize tree plantings and care activities.” 

Section 5. The following new Section xxx is hereby enacted as par t of the Streets, Utilities, and Public Services Code, to read 
as follows: 
“City Arborist 
(a) There shall be one City Arborist, appointed by the Building Commissioner after certification by the Civil Service Commission of 
the City in accordance with its rules and regulations and in further compliance with the civil service statutes of the State. 
(b) The City Arborist shall, where possible, be a person skilled or trained in forestry, ISA certified with addition credentials of Mu-
nicipal Arborist and Tree Risk Assessment Qualified. 
(c) Subject to the provisions of this Section, the City Arborist shall establish guidelines for the planting, maintenance, and removal 
of trees on both the public and private lands within the City; maintain a City-wide tree inventory of trees with a DBH of greater than 
six (6) inches, revised at least annually; attend all meetings of the Tree Commission and provide its members with professional rec-
ommendations, as needed. 
(d) The City Arborist shall have the authority to issue, deny, or revoke permits under Section xxx to regulate the planting, mainte-
nance, and removal of trees on public and privately owned properties to preserve the integrity of the Urban Forest, and to create 
such applications and forms for public use. 
(e) The City Arborist shall have the authority to affix reasonable conditions any permit issued in accordance with Section xxx, in-
cluding requirements for the replacement of trees being removed.” 

Section 6. The following new Section xxx is hereby enacted as par t of the Streets, Utilities, and Public Services Code, to read 
as follows: 
“Exceptional Trees 
(a) Removal of an Exceptional Tree shall not occur before the issuance of a major tree removal permit pursuant under the following 
conditions: 

(1) On an undeveloped lot, Exceptional Trees shall not be removed unless: 
(A) The tree(s) is determined to meet the criteria of a Hazard Tree by a Qualified Tree Professional; or 
(B) The tree(s) poses an imminent risk to an inhabited structure.  

(2) On a proposed development site, Exceptional Trees shall not be removed unless: 
(A) They are determined to meet the criteria of a Hazard Tree by a Qualified Tree Professional; or 
(B) A Qualified Tree Professional determines the tree does not meet the definition of a Healthy Tree; or 
(C) If retention will limit the constructible building coverage to less than eighty-five (85) percent of the maximum 

building coverage area allowed; or 
(D) For a single-family residence, building coverage may be increased by twenty (20) percent or a reduction of the 

front setback by up to ten (10) feet. 
(b) Exceptional Trees shall be protected during all permitted construction with concrete “K” barriers placed at three (3) times the 
diameter from the trunk.” 

Section 7. The following new Section xxx is hereby enacted as par t of the Streets, Utilities, and Public Services Code, to read 
as follows: 
“Permits 
(a) No person may clear land of trees nor remove any tree with a DBH of six inches (6”) or greater without having first obtained a 
permit pursuant to the provisions of Section xxx unless otherwise exempted.  

(1) A Major Tree Removal Permit is required for the removal of a large tree or exceptional tree. 
(2) A Tree Removal Permit is required for the removal of a medium tree or small tree. 
(3) A Transplant Permit is required for the transplant of a medium tree, large tree, or exceptional tree.   

(b) Any person wishing to obtain a permit to remove, cause to be removed, or relocate a tree with a DBH of six (6) inches or greater, 
must make an application to the City Arborist and paying a fee as is established herein. 
(c) Where an application for a major tree removal permit as required by this Section has been submitted, no such permit may be is-
sued until a Tree Preservation Plan for the lot or parcel has been reviewed and approved by the City Arborist.  The Tree Preservation 
Plan must show the following information sufficient to enable the determination of matters required under these regulations: 

(1) The shape and dimensions of the lot or parcel, together with the existing and proposed locations of all structures, improve-
ments, and utilities if any. 

(2) The location of all existing trees with a trunk diameter of six inches (6”) or more DBH, identified by common or botanical 
name.  Any trees proposed to be transplanted or removed must be separately marked. Groups of trees in close proximity, 
three-to-five foot (3-5’) spacing or closer, may be designated as a “copse” of trees, and the predominant species, estimated 
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number and average size must be listed. 
(3) A statement showing how trees not proposed for removal are to be protected during land clearing and construction, e.g., a 

protective barrier. 
(4) The location and dimensions of all setbacks and easements. 
(5) Statements as to grade changes proposed for the lot or parcel. 
(6) Any proposed Replacement Trees, pursuant to Section xxx. 
(7) All trees and wildlife snags to be retained shall be conspicuously identified by some method, such as painting or flagging, 

prior to field inspection. Where protective barriers are necessary to prevent damage to a tree that is not to be removed, such 
barriers shall be erected, distanced three (3) times the diameter of the tree. 

(8) A topographical survey sealed by a registered engineer or registered surveyor, which shows the information set forth in sub-
sections (c)(1) through (7) above. A Tree Preservation Plan may substitute an aerial or satellite image of suitable quality 
(minimum 1” equals 200’), to facilitate plan review.   

(d) If there are no trees greater than six inches (6”) DBH located on the site to be developed which are required to be protected under 
the provisions of this Chapter, the applicant shall so state in the application for a “No Tree Verification.” If substantiated by the City 
Arborist, the applicant shall be relieved of the necessity of complying with the provisions of this Chapter in regard to the removal of 
trees. 
(e) Any permit issued under this Section are valid for up to one (1) year from the date of issuance. 
(f) Land clearing on an undeveloped lot for the purpose of future development is prohibited.”  

Section 8. The following new Section xxx is hereby enacted as par t of the Streets, Utilities, and Public Services Code, to read 
as follows: 
“Permit Procedure 
(a) Removal or transplant of trees must be field-checked by the City Arborist prior to the issuance of a permit. The City Arborist 
may request a recommendation concerning the application from other City departments. The City Arborist must conduct field 
checks within ten (10) business days of receipt of an application submitted under Section xxx.  
(b) Each applicant, at the time the application is filed, shall pay a nonrefundable permit fee of one hundred  
dollars ($100.00) for each single-family residential lot and a nonrefundable permit fee of one hundred fifty  
dollars ($150.00) for each lot other than a single-family residential lot. 
(c) The City may withhold the issuance of any permit, building permit, or certificate of occupancy, on any property until the provi-
sions of this Chapter, including conditions of any permits issued under Section xxx, have been fully met. 
(d) Any person adversely affected by a decision of the City Arborist or any other City employee in the enforcement or interpretation 
of any of the terms or provisions of this Ordinance may appeal such decision to the Board of Zoning Appeals.  
(e) Once a permit is issued, the applicant must display it continuously on site while trees are being removed, transplanted, or re-
placed and for ten (10) days thereafter. As a condition to the issuance of a permit, the applicant must agree in writing to allow entry 
onto the property by representatives of the City to inspect the permit during normal business hours and at any time that work is be-
ing performed. Failure to allow such entry is unlawful, constitutes a violation of Section xxx, and immediately voids any permit 
previously issued. 
(f) At the time of application, the applicant shall deposit with the City an amount of five hundred dollars ($500.00) to ensure compli-
ance with the provisions of this Chapter. After construction or development is completed, the City Arborist shall conduct an inspec-
tion. If the inspection shows that the applicant has complied with all of the provisions of this Chapter and any permit conditions, the 
five hundred dollars ($500.00) shall be returned to the applicant. If the inspection shows that the applicant has failed to comply with 
all of the provisions of this Chapter or the permit conditions, in addition to the penalties and provisions set out in this Chapter, the 
applicant shall forfeit to the City the portion of the five hundred dollars ($500.00) necessary to remedy the noncompliance. 
(g) All permit applications pursuant to Section xxx must be submitted in a form as prescribed by City Arborist and with all required 
fees. All such applications must include, at a minimum, the following: 

(1) A written statement of the reason for the removal or transplant; 
(2) A basic site plan or image showing the approximate location of large and Exceptional Trees on the site, including their size, 
species, condition, and clearly designating which tree(s) will be removed and which tree(s) will be retained. The application 
must also show all existing structures, driveways, and other impervious surfaces on the site. 
(3) Verification that tree(s) proposed for removal or transplant are not in a Critical Area and an acknowledgment that tree re-

moval will not result in a lot losing attainment under Section xxx. 
(4) For replacement trees, a Tree Replacement Plan showing the location, size, species, and quantity of new trees in accordance 

with standards set forth in this Chapter 
(h) The City Arborist may request additional information as needed to allow adequate review of the proposal, but the City Arborist 
must approve, approve with conditions, or deny an application for permit within 30 calendar days. 
(i) Where it appears that this Chapter is being or is about to be violated, the chief legal officer of the Municipality may bring an ac-
tion to enjoin the violation. This action is an additional remedy not dependent on the adequacy of the remedy at law.”  

Section 9. The following new Section xxx is hereby enacted as par t of the Streets, Utilities, and Public Services Code, to read 
as follows: 
“Exceptional Tree Tax Deduction Incentive 
(a) In an effort to incentivize the preservation of Exceptional Trees on private lands, City residents may deduct up to three thousand 
dollars ($3,000) per Exceptional Tree for qualified expenditures made during the taxable year to maintain the trees on private prop-
erties pursuant to these guidelines: 
(b) The tree must be designated as an Exceptional Tree by the City Tree Commission. 
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(c) Qualified expenditures are reasonably necessary expenses incurred to maintain the Exceptional Tree (excluding interest). 
(d) No deduction is allowed in more than one (1) taxable year out of every three (3) consecutive taxable years. The deduction is al-
lowed for amounts paid in taxable years beginning after January 1, 2023. 
(e) To apply for the tax deduction, an affidavit signed by a Qualified Tree Professional of the City Tree Commission stating that the 
amount of expenditures is deemed reasonably necessary must be attached to an applicant’s most recent tax return. The affidavit also 
must include the following information: (1) type of tree, (2) location of tree, and (3) description and amount of expenditures made to 
maintain the tree. The affidavit must be notarized.” 

Section 10. The following new Section xxx is hereby enacted as par t of the Streets, Utilities, and Public Services Code, to read 
as follows: 
“Tree Credits 
(a) Properties with sufficient numbers of trees contribute to the health of the Urban Forest. To incentivize tree planting and reten-
tion, and to disincentivize unnecessary tree removal, there is created the Tree Credit program, subject to the requirements of this 
Chapter.  

(1) A property that meets the required minimum tree credit density is in attainment.  
(2) Subject to the provisions of Chapter 890 and state law, a lawful owner of a property in attainment for the purposes of this 

Section may claim a deduction of two percent (2%) on municipal income tax otherwise due and owing to the City, per cal-
endar year.  

(3) Any lot that in its current condition is not in attainment must be brought into attainment by the planting of new trees when 
the following thresholds are met, unless attainment will limit the developable area to less than eighty-five (85) percent of 
the maximum buildable area: 

(A) Construction of a new structure that is five hundred (500) square feet or larger; or 
(B) Construction of an addition to an existing structure where the addition is five hundred (500) square feet or larger. 

(4) The Tree Credit program is voluntary; no penalty is incurred for a property not in attainment.   
(b) Only properties in attainment are eligible to receive a Tree Credit deduction. A minimum tree credit density must be maintained 
at all times on each lot as specified in the table below, regardless of development status. Trees may consist of existing small, medi-
um, large, exceptional trees, or a combination. Only Healthy Trees can be used to satisfy the required minimum tree credit density.  

Table 1: Minimum tree credit density 

Land Use Type Required minimum trees per 1000 square feet of developable area 

Single-family development (detached dwellings, ADUs and DADUs) 

and townhouses on individual lots. 

1 

Multi-family development (attached dwellings including townhouse 

apartments and cottage housing). 

1 

Commercial, industrial, or nonresidential lots. 0.15 

(c) The minimum tree credit density is applied to the property’s developable area. Developable area excludes Critical Areas, public 
street rights-of-way, private streets, shared driveways, and public trails. Fractions may be rounded to the next whole number. For 
example: If a single-family lot has a developable area of 5,400 square feet, the minimum required tree credits would be five (5) 
(5,400/1,000 = 5.4 rounded down to 5), which can be attained with one tree worth five credits, five trees worth one credit, or any 
combination thereof. 
(d) Lots in excess of 10,000 square feet must have a minimum of fifty percent (50%) trees with a DBH of less than six inches (i.e., 
newly planted trees) to qualify for a tree credit deduction.    
(e) If a lot is to be subdivided, the required minimum tree credits density shall be applied to the developable area of the short plat or 
subdivision. Additionally, each individual lot requires a minimum of two tree credits per lot. As an example, if a lot had 10,000 
square feet of developable area, it would require ten tree credits for the entire property (10,000/1,000 = 10). If the parcel was divided 
into four (4) lots of equal size, each of the lots would require a minimum of two tree credits, for a total of eight tree credits (4 lots x 
2 credits per lot = 8 tree credits). The remaining two tree credits (10 credits - 8 credits = 2) can be obtained on any combination of 
lots. Trees located within a Critical Area may not count towards that lot’s required minimum tree credits. 
(f) Trees growing on a Property Line shall count as half (1/2) of the tree credits listed in the table below.  

Table 2: Tree credits 
Tree Diameter at DBH Credits per tree 

< 6 inches 1 

6-10 inches 2 

10.01-14 inches 3 

14.01-18 inches 4 

18.01-22 inches 5 

22.01-26 inches 6 

26.01-30 inches 7 

30 or more inches  9 



 
Ohio Journal of Public Health, Vol. 6, Issue 2   ISSN: 2578-6180 

RESEARCH ARTICLE 

ojph.org Ohio Public Health Association 
19 

 

Section 11. The following new Section xxx is hereby enacted as par t of the Streets, Utilities, and Public Services Code, to read 
as follows: 
“Forest Management Plan 
(a) The City Tree Commission and City Arborist will jointly develop a Forest Management Plan to manage a forested City over an 
extended period of time and avoid inconsistent practices that can lead to the degradation of the Urban Forest. Consistent with this 
Chapter, the Forest Management Plan will allow for allows for lawful tree removal, pruning, and overall vegetation management of 
a property. A Forest Management Plan must be approved by a Qualified Tree Professional before implementation. The plan will 
identify current Urban Forest conditions and considerations for management over a minimum of ten(10) years.  
(b)The Forest Management Plan may include the following: 

(1) A description of the purpose of the plan including goals that are strategic, measurable, ambitious, realistic, time-bound, in-
clusive, and equitable;  

(2) Mapping of current conditions including Critical Areas; 
(3) A description of the forest health including pests, pathogens, and noxious species;   
(4) Urban Forest inventory including a map and list of all Large and Exceptional Trees proposed for management; 
(5) Photos of trees and understory composition; 
(6) A description of wildlife habitat; 
(7) A description of existing structures and utilities; 
(8) Forest management policy recommendations.” 

Section 12. The following new Section xxx is hereby enacted as par t of the Streets, Utilities, and Public Services Code, to read 
as follows: 
“Replacement Trees 
(a) Replacement Trees must be planted on a property from which medium, large, or exceptional trees are removed, whether or not 
pursuant to a permit. The City Arborist must make an individualized assessment of the impact of tree removal, including environ-
mental degradation and mitigating factors, before determining the appropriate number of replacement trees and documenting the 
findings in a Tree Replacement Plan. Any Tree Replacement Plan must be roughly proportional to the impact of the removal, must 
be replaced in accordance with this Section, and follow the following standards. 

(1) An exceptional, healthy tree lawfully removed by permit requires replacement at a ratio of up to three (3) trees for each tree removed.  
(2) A Large, healthy tree lawfully removed by permit requires replacement at a ratio of up to two (2) trees for each tree removed. 
(3) All other trees lawfully removed by permit require replacement at a ratio of one (1) tree for each tree removed.   

(b) To the greatest extent possible, all Replacement Trees should be planted: 
(1) Where removed trees previously existed; 
(2) Within Critical Areas; or buffers if recommended by the City Arborist 
(3) In locations appropriate to the species’ growth habit and horticultural requirements; 
(4) Away from areas where infrastructure damage is likely to occur, including utility easements; 
(5) To provide screening of the development from adjacent properties, where appropriate; 
(6) In areas that connect or are adjacent to sensitive areas or other open spaces, where appropriate; and 
(7) With consideration of the trees’ maturation and maintenance requirements, especially for those to be planted next to or un-

der overhead utility lines. 
(8) To promote the community benefits identified in Section xxx. 
(9) Using accepted silviculture principles to create the right place for the right tree. 

(c) Replacement Trees must be native to Ohio or climate-adapted, and planted with the following requirements, unless the City Ar-
borist has approved alternative specifications: 

(1) Soil shall be loosened within the planting hole three (3) times the widest dimension of the root ball; 
(2) The top of the root ball shall be placed at finished grade and a four (4) inch high soil or berm shall be constructed around the 

root ball edge; 
(3) The root ball shall be placed on existing or compacted soil to prevent settling; 
(4) Four (4) inches of woodchip or bark mulch shall be placed over the loosened soil, tapering so no woodchip or bark mulch 

touches the tree trunk; and 
(5) Organic matter or fertilizer shall be incorporated with native soils as needed according to best management practices.  

(d) Neither invasive species nor Prohibited Trees, as defined in Schedule B may be Replacement Trees. 
(e) Installation of Replacement Trees must comply with all material terms and conditions of a Tree Preservation Plan, or any other 
permit duly authorized by this Chapter. 
(f) Subject to the requirements of Section xxx, a property owner must replace an illegally removed tree pursuant to the following 
table: 

Table 3: Tree Replacement for Illegal Removal of Trees 

Diameter at standard height of tree removed Number of required Replacement Trees 

6-10 inches 1 

10.01-14 inches Up to 2 

14.01-18 Up to 3 

18.01-22 Up to 4 

22.01-26 Up to 5 

26.01-30 Up to 6 

Greater than 30 inches Up to 7 
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(g) At the sole discretion of the City Arborist, a tree replacement fee-in-lieu may be requested by a person subject to this Section, to 
pay a fee in the amount of one hundred dollars ($100) for any replacement tree that is otherwise required to be planted.”   

Section 13. The following new Section xxx is hereby enacted as par t of the Streets, Utilities, and Public Services Code, to read 
as follows: 
“Tree maintenance 
(a) Any tree that is Topped, unless recommended by a licensed and Qualified Tree Professional for the tree’s structural stability and 
longevity, is considered to be removed and requires a tree permit. The assessment shall be conducted prior to topping. Removal 
without a permit is subject to tree replacement and code enforcement provisions for illegal removal. Trimming under and around 
utility lines is exempt. 
(b) Except for wildlife snags intentionally retained to provide wildlife habitat, other dead, diseased, damaged, or stolen trees must be 
replaced within three (3) months or during the next planting season if the loss does not occur in a planting season. Removal of a 
wildlife snag containing cavities or other obvious signs of state or federally protected bird, or animal habitation is considered to be 
tree removal and is subject to tree replacement and code enforcement provisions for illegal removal unless determined to pose a risk 
using the ISA Tree Risk Assessment process by a Qualified Tree Professional. 
(c) Trees or portions of trees that obstruct or hinder the use of any public right-of-way or designated trail, encroaching eight (8) feet 
or less above a pedestrian walkway or sidewalk and fourteen (14) feet or less above a paved street, must be trimmed. 
(d) At its own expense, the City may trim or remove trees or portions of trees that obstruct or hinder the use of the public street  
right-of-way, city-owned property, or a designated trail without providing notice to the affected property owner. 
(e) Before any large or Exceptional Tree has more than twenty-five (25) percent of the live tree canopy removed a qualified tree risk 
assessment report must be submitted by a Qualified Tree Professional in conjunction with a minor or major tree removal permit. 
Removal or pruning of more than twenty-five (25) percent of the live tree canopy without a permit is considered to be removed. 
Removal without a permit is subject to tree replacement and code enforcement provisions for illegal removal. 
(f) Any tree that causes physical damage to a structure may be removed without a permit provided the problems associated with the 
tree cannot be corrected by reasonable practices, including but not limited to: pruning of the crown or roots of the tree, bracing, ca-
bling, routine maintenance or cleaning of the structure, or construction modification. The property/owner or developer shall have a 
report prepared by a Qualified Tree Professional documenting the damage and mitigation options, which will be submitted to the 
City in conjunction with the permit. 

Section 14. The following new Section xxx is hereby enacted as par t of the Streets, Utilities, and Public Services Code, to read 
as follows: 
“Nuisance  
(a) The removal of trees contrary to the provisions of this Chapter is declared a nuisance and unlawful.” 

Section 15. The following new Section xxx is hereby enacted as par t of the Streets, Utilities, and Public Services Code, to read 
as follows: 
“Inspections  
(a) The City Arborist shall have site access wherever an active permit has been applied for or issued to perform an on-site review 
and to ensure the accuracy of a permit application and permit compliance. The applicant shall request an inspection before any tree 
removal. Upon completion of planting, the applicant shall request a final tree inspection to ensure proper installation. Upon comple-
tion of the three (3) year maintenance period, the applicant shall request an inspection to ensure the survival of planted and retained 
trees and the release of associated bonds. 
(b) Upon completion of construction activities and before issuance of the certificate of occupancy, the applicant shall request an 
inspection of all protected significant and Exceptional Trees. Any tree found to be irreparably damaged, dying, or a high risk shall 
be replaced consistent with Article xxx and subject to fines determined by the city and presented in Table xxx, if it is determined the 
damage was likely caused by construction activities. 
(c) Whenever the City Arborist believes that a violation of this Ordinance has been or is being committed for which no active permit 
has been issued, the City Arborist may inspect the site pursuant to Section 16 below. 
(d) Before any inspection, the Arborist shall present identification credentials, state the reason for the inspection, and request entry. 
If the property or any building or structure on the property is unoccupied, the City Arborist shall make a reasonable effort to locate 
the owner or an individual having charge or control of the property or portions of the property and request entry, before entering.” 

Section 16. The following new Section xxx is hereby enacted as par t of the Streets, Utilities, and Public Services Code, to read 
as follows: 
“Enforcement  
(a) For any violation of this Ordinance, the City may pursue remedial enforcement and penalties in accordance with general law and 
this subsection. Where there is a conflict, this subsection shall prevail. 

(1) General Requirements. This section applies to all trees on private property. Enforcement shall be in accordance with proce-
dures set forth in this Ordinance. 

(2) Authority. It shall be the duty of the applicable department Director to administer the provisions of this section.  
(b)  It is unlawful to remove or damage trees in violation of these tree regulations. Tree removal includes the removal of a tree, di-
rectly or indirectly. 

(1) Any person who aids or abets in the violation shall be considered to have committed a violation for purposes of fines. This 
includes the arborist or company pruning or removing the tree. 

(2) Violations include, but are not limited to, the removal or damage to tree(s) 
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(A) Before final tree retention plan approval or the issuance of a minor or major tree removal permit; 
(B) That are shown, or would be shown, to be retained on an approved tree retention plan or any other violation of an 

approved tree retention plan; or 
(C) In violation of the terms and conditions of an issued City permit, which will require compliance with American 

National Standards Institute (ANSI) A300 pruning standards.” 

Section 17. The following new Section xxx is hereby enacted as par t of the Streets, Utilities, and Public Services Code, to read 
as follows: 
“Severability  
(a) Should a court of competent jurisdiction find any section, paragraph, sentence, clause, or phrase of this Chapter, or its application 
to any person or circumstance, unconstitutional or otherwise invalid for any reason, or should any portion of this Chapter be pre-
empted by state or federal law or regulation, such decision or pre-emption does not affect the validity of the remaining portions of 
this Chapter or its application to other persons or circumstances.” 

Section 18. It is necessary that this Ordinance becomes immediately effective for  the usual daily operation of the City; the 
preservation of public peace, health, or safety of the City; and any additional reason set forth in the preamble.  

Section 19. It is found and determined that all formal actions of this Council relating to the adoption of this Ordinance were adopted 
in an open meeting of the Council and that all deliberation of this Council and of any of its committees that resulted in such formal 
action were in meetings open to the public, in compliance with all legal requirements, including Section 121.22 of the Ohio Revised 
Code. 

Yeas: 
Nays: 

________________________________ Council President ____________ Date 

________________________________ Mayor 

________________________________ Clerk of Council _____________ Date 

First Reading/Referred to Committee: 
Committee(s) Assigned: 

EXHIBIT A 
USER GUIDE 
This section is intended to provide an overview of the tree regulations contained in this chapter. 
1. Generally, these regulations apply to private property outside of Critical Areas, Associated Buffers, and Shoreline Management 
Areas. 
2. Tree removal not associated with development. If the tree is being removed for reasons other than development (for example, so a 
Property Owner can install solar panels), then a minor tree removal permit (see Section 15) is required in the following situations: 

A. For tree removal exceeding the allowed limit of significant tree removal per year(s), see Table 3; 
B. For any removal of Exceptional Trees; or 
C. When the removal of trees would result in a lot falling below the required number of minimum tree credits per Table 2. 

3. Tree removal associated with development. 
A. If the tree is being removed as part of a development (for example, to allow for the construction of a new home), a major tree 

removal permit is required, and: 
B. All applications shall be accompanied by a Tree Replacement Plan pursuant to Section 1(y) if the required minimum tree 

credits are not met by existing Significant and Exceptional Trees. 
4. Tree removal on an undeveloped lot. All significant and Exceptional Trees on an undeveloped lot shall be retained. Tree removal 
or land clearing on an undeveloped lot for the purpose of future development is prohibited unless a Land Use Permit is approved by 
the City. 

EXHIBIT B 
PROHIBITED TREES 
1. Apple ................................................................ Fruit objectionable on street; insect pests, disease- prone 
2. Birch ................................................................. Susceptible to disease 
3. Black Locust ..................................................... Insect pests 
4. Box Elder ......................................................... Breakage and insect pests 
5. Catalpa  ............................................................. Coarse; insect pests 
6. Moline Elm  ...................................................... Breakage 
7. Siberian Elm (Chinese Elm)  ............................ Breakage 
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8. European Mountain Ash  .................................. Susceptible to being blown over by wind 
9. Evergreens  ....................................................... Cause obstructions to vision of traffic and signs 
10. Horse Chestnut ............................................... Leaf blight; messy 
11. Mulberry  ........................................................ Fruit objectionably on street 
12. Poplars  ........................................................... Breakage; insect pests, disease-prone; root system 
Trees that clog sewers and pipes 
13. Silver Maple ................................................... Breakage; root system clogs sewers and pipes 
14. Tree of Heaven ............................................... Coarse; breakage 
15. Tulip Tree  ...................................................... Insect pests; leaves drop during dry periods 
16. Willows  ......................................................... Breakage; insect and disease prone; root system clogs sewers and pipes 
17. Pear (Cleveland, Bradford, and Callery)  ....... Breakage 
18. ANY OTHER TYPE OF TREE HAVING SIMILAR PROBLEMS AS LISTED ABOVE
For species not specifically described as permitted or prohibited, verification as to its acceptability may be necessary. Such verifica-
tion may be done by contacting a reputable plant nursery or by contacting the Ohio Department of Natural Resources, Division of
Forestry, 777 Columbus Avenue, Lebanon, Ohio 45036. Telephone: (513) 932-6836



Ohio Journal of Public Health, Vol. 6, Issue 2   ISSN: 2578-6180 

ojph.org Ohio Public Health Association 
1 

PUBLIC HEALTH  
EDUCATION ARTICLE 

Development and Delivery of a Novel  
Interdisciplinary Online Course Focused on 
Pandemics and COVID-19 
Brittany N. Bates

1
; Daniel G. Thoryk

1
; Ryan M. Augustine

1
 

1Rudolph H. Raabe College of Pharmacy, Ohio Northern University, Ada, OH  

Corresponding Author: Brittany N. Bates, 525 S. Main Street, Ada, OH  45810, (419) 772-2295, b-bates.1@onu.edu 

Submitted May 17, 2024   Accepted August 1, 2024   Published September 5, 2024   https://doi.org/10.18061/ojph.v6i2.9903 

© 2024 Brittany N. Bates; Daniel G. Thoryk; Ryan M. Augustine. 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/). 

ABSTRACT 

Misinformation regarding COVID-19 has clouded the judgment and perspectives of many individuals. At Ohio Northern 

University, an interdisciplinary online elective course was developed to allow students the opportunity to gain evidence-

based insight about the far-reaching implications of pandemics, with a specific focus on COVID-19. This course is open to 

any undergraduate student at the university without any prerequisites; however the majority of enrolled students come 

from the pharmacy and nursing programs. This paper describes the development, delivery, and assessment methods of 

this course. Course evaluation and modifications have allowed this course to evolve over time and remain a well-enrolled 

course at Ohio Northern University.  

Keywords: Interdisciplinary education; Pandemic, Online course design; Misinformation, Public health education, 

Pharmacy professional elective 

INTRODUCTION 

During the COVID-19 pandemic it became apparent that there was 

a dire need for public health education. After the discovery that 

SARS-CoV2 presented a global health emergency, citizens of the 

world were searching for answers in order to understand and 

better protect themselves from COVID-19. Early in the pandemic 

there was an emphasis on preventing transmission of the virus 

and it was evident that governmental and policy responses to the 

COVID-19 pandemic varied greatly.1 Additionally, medical misin-

formation spread easily during the COVID-19 pandemic. This cre-

ated challenges with conveying public health messaging and led to 

distrust of health care providers and the government.2 The desire 

to dispel common myths and provide evidence-based information 

to our campus community was the goal of developing a course 

focused on understanding pandemics, with a focus on COVID-19. 

Universities and colleges with public health programming are an 

ideal setting to research and educate about this pandemic. Stu-

dents represent a captive audience with potential to learn from the 

pandemic in real time and benefit from insights across various 

different disciplines 

An interdisciplinary approach has been proposed as an ideal meth-

od to research COVID-19.3 Scientific collaboration allowed  

COVID-19 researchers to evaluate various factors that facilitated 

management of challenges associated with the COVID-19 pandem-

ic and, hopefully, prevent similar pandemics. Likewise, interdisci-

plinary education draws on multiple disciplines to acquire a deep 

understanding of complex issues.4 The desire to provide  

pandemic-related content from various angles in an accessible, 

online format inspired the development of an elective course at 

Ohio Northern University, an independent, comprehensive univer-

sity located in rural northwest Ohio. The course, offered through 

the Rudolph H. Raabe College of Pharmacy, is open to any student 

enrolled in one of the university’s undergraduate programs: Arts & 

Sciences, Business; Engineering, Pharmacy. The purpose of this 

paper is to describe the development and ongoing evolution of an 

online, elective course focused on the COVID-19 pandemic. 

mailto:b-bates.1@onu.edu
https://doi.org/10.18061/ojph.v6i2.9903
http://ojph.org
file:///D:/Darlene/Documents/60 Reunion
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Course Development 

During the spring of 2020 faculty members from the college of 

pharmacy began developing the framework for an elective, online 

course focused on the provision of accurate and scientific infor-

mation regarding COVID-19. At the time, many other universities 

were developing educational courses and offering them to their 

students, as well as to the general public.  Likewise, we sought to 

bring together the expertise on our campus and surrounding areas 

to educate students enrolled at our institution. The initial course 

offerings focused on providing information on the virus, disease 

process, and impacts on society and economics. Each semester the 

course has been modified to include the latest medical, public 

health, and economic information as the pandemic progressed. 

Over the time period in which this course was developed there 

were various structural changes within the university that includ-

ed pausing enrollment in the public health major, however the 

public health minor remained available. While this course is of-

fered through the college of pharmacy, instructors involved with 

the public health major and minor have contributed to this elec-

tive.  

During course development, the involved faculty identified 5 main 

content areas that were of great importance during the early stag-

es of the pandemic that corresponded to individual expertise on 

our campus. These included public health, health care response, 

economics, sociology, and media. The public health and health 

care content was provided by faculty from the college of pharmacy 

including those with expertise in public health, social and adminis-

trative sciences, infectious diseases, and critical care. The arts and 

sciences college contributed to the sociology content, provided by 

a professor of sociology, and media content was provided by a 

professor of communication and media studies. The dean of the 

college of business administration contributed the economic con-

tent, which aligned with that individual’s training and scholarly 

interests. Due to faculty turnover between fall and spring semes-

ter in the first year of the course, the media content was replaced 

with content focused on education starting in the spring of 2021, 

provided by a professor from the university’s center for teacher 

education. 

Because the future of in person education was unknown at the 

time of course development, it was determined that offering an 

online course would be preferable. In order to allow this course to 

be taken by a wide variety of students, it was developed to include 

1 credit hour of content and be offered online so that it could easi-

ly fit into students’ schedules. It also counts toward professional 

elective hours that are required for pharmacy students earning 

their PharmD degree.  

The course coordinator attended the university’s required instruc-

tion for teaching online courses during summer of 2020 and built 

the course in the learning management system (LMS). This pro-

cess involved using best practices from the Quality Matters Higher 

Ed Rubric Standards.5 A course alignment table was developed 

which aligned the course to the overall course outcomes (1 for 

each block of material) with associated learning objectives for 

each block of material. Course learning outcomes underwent ap-

proval through the college of pharmacy curriculum committee 

which is a requirement of all new courses offered through the 

college. These outcomes were developed with input from the in-

structors of each block and served as the basis for any content 

specific objectives and assessment materials. After completion of 

the first offering of the course, it was submitted through peer re-

view according to university requirements and successfully 

passed the standards required to become a regular course offer-

ing.  

The course coordinator is responsible for maintaining the course 

content on the LMS, creating and updating the syllabus, communi-

cating with faculty and students involved in the course, providing 

content for the course, entering grades, reviewing evaluations, 

and making course updates as needed. During the development 

phase of the course, the course coordinator communicated with 

the instructors teaching in the course via email and virtual meet-

ings to ensure some degree of consistency was present between 

the blocks of material. Examples of this include posting objectives 

and a weekly overview for each block at the beginning of each new 

LMS section; requiring new materials will be posted by Wednes-

day of the week they were scheduled, and; encouraging various 

methods to interact with students and deliver content.6 Each block 

of material was designed to be independent. However, there is 

overlap among several of the concepts to ensure continuity and 

consistency of messaging. The course coordinator reviewed all 

material for the course. Additionally, because of the rapidly evolv-

ing dissemination of new information, especially early in the pan-

demic, this course was not designed to be fully self-paced. Instruc-

tors posted materials and any related assignments weekly and 

students were alerted to this through an email announcement 

each week. Finally, in order to create a sense of community within 

this course, students were expected to complete an introduction 

of themselves via a discussion board, participate in 3 to 4 virtual 

synchronous meeting times, and work in groups to complete 

group projects. This led to a delivery of an online course that pro-

vided a variety of learning modalities and assessment methods as 

described in the subsequent sections of this paper.  

Course Delivery 

The majority of the material was available in an online asynchro-

nous learning environment. During each block of content, lasting 

an average of 2 to 4 weeks, learning materials were posted by 

faculty members based on expertise of the subject matter. The 

method of delivery and assessment for each content area was at 

the discretion of the individual faculty members responsible for 

that block of content. As mentioned previously, the course coordi-

nator reviewed all new materials to ensure they were consistent 

with the course design and aligned with student expectations. If 

needed, instructors agreed to be flexible with respect to modifying 



 
Ohio Journal of Public Health, Vol. 6, Issue 2   ISSN: 2578-6180 

PUBLIC HEALTH  
EDUCATION ARTICLE 

ojph.org Ohio Public Health Association 
3 

 

their content. An example of this was when an instructor posted 

additional recordings that exceeded that allotted time for that 

week. To rectify this, the instructor posted the extra material un-

der “Optional Materials” and there was no formal assessment of 

that material.  

Faculty were encouraged to provide content at an introductory 

level that would be appropriate for students from any major at 

any point in their college education. Learning materials consisted 

of educational PowerPoints, recorded lectures, videos, scholarly 

articles, and publicly available videos. Each new course week ex-

panded the horizons and added depth to discussions and assign-

ments for those enrolled in the course.  

In addition to the asynchronous environment described above, 

students were required to attend 3 live virtual panel discussions 

throughout the term. Areas of panelist expertise included medical 

providers (physicians and nurses) in leadership roles within local 

health departments, professionals with background in testing and 

vaccine development, teachers and administrators from various  

K-12 school systems in the state, as well as physicians and phar-

macists with practice experience during the pandemic. Panelists 

and students interacted in a virtual meeting in a question-and-

answer format where a faculty member served as a moderator. 

Panelists were able to share thoughts, ideas, and actions related to 

their professional and personal experiences during the pandemic. 

Some examples include discussing the usefulness and data sur-

rounding mask wearing, working through difficult and stressful 

situations surrounded by everyday life due to the impact of  

COVID-19, understanding protocols and testing criteria for the 

different vaccines created, and the pros and cons of remote educa-

tion. The virtual nature of these panel discussions benefits stu-

dents and the panelists. It allows for professionals from other 

parts of the state and country to interact with students, many of 

which have been repeat panelists and expressed excitement and a 

positive overall experience speaking with our students and engag-

ing with other professionals within their field. Students gain valuable 

insights from the practical experiences of the panelists. 

Course Assessment 

Students are assessed by various methods throughout the course. 

Formative assessments, such as quizzes, are used to assess stu-

dents’ knowledge at the end of a block of content. These quizzes 

are delivered via the LMS and are open-resource. Completion of 

group projects is another assessment type that is utilized. Stu-

dents complete 3 group projects focused around public health 

messaging, the economic impact of a specific business sector, and 

an educational topic. The final assessment method that students 

are graded on includes a reflection paper. Completion and partici-

pation points are earned for discussion question submission, pan-

el meeting attendance, and a forum posting. Examples of course 

assignments and point allocations are listed in Table 1.  

  Content area Assessment method (points) 

Block 1 
  

History of pandemics and public health response LMS Class Introductions (10) 
LMS Quiz (10) 
Panel 1 Question Submission (5) 
Panel 1 Participationa 

Block 2 
  

COVID-19: The virus and health care response LMS Quiz (10) 
Group Assignment (10) 
Panel 2 Questions Submission (5) 
Panel 2 Participationa 

Block 3 
  

Societal impact of a pandemic Online Forum Discussion (10) 
Reflection Paper (25) 

Block 4 
  

Economic impact of a pandemic LMS Quiz (10) 
Group Assignment (20)  

Block 5 
  

COVID-19: Impact on education Group Assignment (25) 
Panel 3 Participationa  

Final assessment 
  

  Virtual Course Review (25) 
LMS Summative Quiz (25) 

Table 1. Course Assessment Methods  

a No points are associated with this activity, but it is listed as a mandatory course activity. Attendance is required and failure to appropriately notify and arrange a 
makeup activity will lead to failure of the course.  

Course Evaluation 

Several methods have been used to evaluate the course over the 

span of course offerings. A formal assessment process was used 

during the first 2 course offerings in the fall of 2020 and spring of 

2021 through a research project which was granted exemption 

through the institutional review board at Ohio Northern Universi-

ty. Students enrolled in the course were encouraged to complete 

an optional 29 question Likert scale pre-survey and post-survey 

through a Qualtrics deidentified survey. Questions in the survey 

related to the topics that were included in the course. Results 

demonstrated that after completing the course, students were 

more likely to agree that information they had received about 

COVID-19 was accurate, less likely to agree that they had been lied 

to by the federal government, and more confident in their under-

standing of COVID-19 transmission, disease process, treatments, 

and vaccine development. Additionally, during the first semester 

of the course students were required to participate in focus group 

discussions to review what they learned in the course and identify 

what they liked best and least about the course. 
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Standardized university course evaluations are reviewed each 

semester. These evaluations are not mandatory; thus, the overall 

response rate has been low, ranging from 14%-52% of enrolled 

students over the 5 semesters it has been offered. The most useful 

aspect of these evaluations has been the open response boxes 

which have assisted with course modification. In addition to the 

university course evaluations, each semester students are invited 

to complete an instructor-developed evaluation of the course 

which asks questions about the various blocks of content, panel 

discussions, projects, and allows for narrative comments as well. 

Feedback from these evaluations have led to changes such as ad-

justing the length of each block, allowing students to select their 

own groups for group projects, and modifying assignment due 

dates.  

Lessons Learned 

The course has been open to 50 students each semester it has 

been offered. It has been well enrolled, often reaching the enroll-

ment cap and occasionally allowing students to enroll on an over-

load basis into this course. This illustrates a strong interest and 

demand for this type of an elective course. However, there have 

been several areas for improvement identified. Some of these 

course modifications have already been implemented and addi-

tional areas may be addressed in the future.  

The online nature of this course, along with the involvement of 

multiple instructors has led to some inconsistency with course 

communication and student awareness of expectations. To ad-

dress this, the course coordinator now offers a live, virtual course 

overview during the first week of the course. This is recorded and 

posted to the LMS. Additionally, an announcement is sent out at 

the beginning of each week alerting students of any new content 

posted, as well as any upcoming assignment due dates. Grading 

rubrics for group projects and any written assignments are posted 

to the LMS, along with assignment instructions. 

Another challenge that has been faced includes recruiting diverse 

panelists with experience and background that supports the con-

tent students are learning. The virtual panel discussions occur 

during the content blocks focused on public health, the health care 

response, and education. Panelists have been invited based on 

relationships they may have to instructors in the course. Because 

these panels occur in the evenings at 7:00 pm EST, there can be 

challenges in availability of panelists. We have also encountered 

situations where certain panelists have dominated the conversa-

tion. Recruiting panelists continues to be a challenge, but through 

early invitations and additional networking we have been success-

ful in hosting all panels in the course. To allow all panelists to con-

tribute to the conversation, the moderator has been able to direct 

certain questions to specific panelists. 

Another lesson learned is that this course needs to remain adapta-

ble in the event of instructor turnover. Due to faculty leaving the 

university, the course has experienced the loss of 2 instructors 

since its creation. We were able to find replacements with minimal 

impact to the overall course structure. Some of these modifica-

tions allowed for new instructors to add content in their areas of 

expertise (medical misinformation and disinformation) and al-

lowed for the addition of the final block of the course (The Impact 

on Education).  

A final challenge we continue to encounter is the lack of diversity 

within our learning community of students. The majority of stu-

dents enrolled in the course are pharmacy students, followed by 

nursing students. A very small number of non-health care majors 

have taken this course. An area that could be explored includes 

broadly disseminating information about this course to the entire 

campus community. Another opportunity would be working with 

other colleges on campus to see if this course would meet any 

specific needs of their students. A specific example of this would 

be adding this course to the allowed electives for the public health 

minor.  

PUBLIC HEALTH IMPLICATIONS  

The intent of this course is to educate students about the complex 

impacts of the COVID-19 pandemic. Living through a pandemic 

and reflecting on what was done well and what could have been 

done better will hopefully leave students prepared to face similar 

challenges in the future. There were significant advances made in 

the areas of health care, but there were also areas where it was 

clear that the efforts fell short of what was expected and needed. 

One example that was discussed in various ways in all 5 content 

blocks was the impact and understanding of vaccine recommenda-

tions. Combating vaccine misinformation and disinformation 

through public education and funding is critical to life in a post-

COVID-19 pandemic era. Better forms of communication to the 

public are essential to increasing the uptake of new vaccines, as 

well as knowledge about the proper actions to take to slow the 

spread of diseases.  

This course was able to provide students with evidence-based 

information regarding the COVID-19 pandemic, opposing the mis-

information and disinformation consumed by society. It remains a 

viable course offering to ensure we learn from the recent history 

of the COVID-19 pandemic, especially given the prevalence of 

“pandemic fatigue” as the world moves into a post-COVID-19 pan-

demic era. Pandemic fatigue is defined by the WHO as distress that 

can result in demotivation to follow the recommended protective 

behaviors, emerging gradually over time and being affected by a 

few emotions, experiences, and perceptions.7 Findings indicate 

that pandemic fatigue emerged early in the pandemic and contin-

ues to be prevalent as evidenced by impacts on mental health, 

social well-being, and economic factors.8 This course aims to pro-

vide enrolled students with a perspective that will allow them to 

face the challenges we continue to see as a result of the COVID-19 

pandemic, as well as be prepared to face similar health emergen-

cies in the future. 
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ABSTRACT 

In 2016, the Interprofessional Education Collaborative (IPEC) competencies expanded to include the health care needs of 

populations in addition to patients, and the Council on Education for Public Health (CEPH) added a required interprofes-

sional education (IPE) competency for accredited public health programs. Addressing population health issues requires 

collaboration between public health and other health professionals, but most IPE education materials focus on patient 

care rather than population health. This manuscript describes a population-based virtual IPE experience for public health 

and health professions students. 

In 2021, a total of 95 medical, pharmacy, public health, and clinical mental health counseling students participated in a 

virtual, infectious disease outbreak experience. Question prompts highlighted a joint response team’s role in maximizing 

outcomes while ensuring equity, emphasizing the 2016 IPEC competencies. 

Jefferson Teamwork Observation Guide (JTOG) results indicated that most participants believed their teams achieved the 

14 IPEC competency-based items for interprofessional teamwork. Despite the challenges of hosting this activity in a virtu-

al environment, students found it valuable to their learning. 

Population health crises introduce unique challenges and uncertainties for health care providers. Establishing interprofes-

sional relationships before a crisis prepares professionals to work with other disciplines. Future emphasis should be 

placed on facilitator onboarding, technology support, and the students’ understanding of their roles and expectations.  

Keywords: Population health; Interprofessional; Emergency preparedness; Outbreak; Virtual  
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INTRODUCTION 

In 2016, the Interprofessional Education Collaborative (IPEC) 

competencies expanded to include the health care needs of popu-

lations in addition to patients, and the Council on Education for 

Public Health (CEPH) added a required interprofessional educa-

tion competency for accredited public health programs.1,2 

However, the majority of published interprofessional education 

(IPE) literature and educational materials still focus on direct pa-

tient care teams. Health care professionals who play a vital role in 

maintaining community wellness during health crises are often 

not included in strategic planning. Additionally, public health and 

medicine students do not traditionally receive training in how to 

work with one another during public health crises until they have 

entered practice. 

These opportunities and challenges prompted the creation of a 

population-based simulated disease outbreak experience. Faculty 

from 3 Ohio universities collaborated to develop an IPE experience 

centered around the formation of a joint response to a local out-

break of novel influenza. The event included graduate public 

health, medical, pharmacy, and clinical mental health students. In 

mailto:sara.paton@wright.edu
https://doi.org/10.18061/ojph.v6i2.9829
http://ojph.org
http://creativecommons.org/licenses/by/4.0/
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contrast to other outbreak experiences used in health professions 

education,3,4 the objective of this experience was to highlight the 

joint response team’s role in maximizing population health out-

comes. 

This experience was first delivered in person in 2019. The  

COVID-19 pandemic necessitated the change to a virtual format. 

Coordination of learning materials, participants, and faculty  

required a virtual meeting platform (VMP) to deliver an IPE expe-

rience. Most universities use learning management systems (LMS)  

that do not typically allow access to individuals outside of a single 

institution. However, the team recognized that the use of commer-

cially-available and off-the-shelf VMPs such as Zoom may  

overcome inter-institutional access barriers, allowing for more 

diversity and geographic separation beyond any single academic 

institution or community partner. The purpose of this manuscript 

is to describe the adaptation of an in-person, population health-

based IPE experience for health professions students into a syn-

chronous virtual format. 

Program Development and Delivery 

Event Development 

A 6-person faculty development team spent approximately 40 

hours in team meetings over 9 months to develop the exercise for 

the initial 2019 implementation. The team spent approximately 40 

additional hours adapting the exercise for the 2021 VMP delivery. 

No collaborating university allocated development or implemen-

tation funds. An evening start time was chosen to allow for stu-

dent participation across programs and facilitator availability.  

The Wright State University institutional review board (IRB) re-

viewed and determined that the project was exempt from IRB 

review on March 28, 2019, in accordance with federally defined 

categories of exempt review per 45 CFR 46.104 and Wright State 

University IRB policies. The determination was for 36 months. 

Case Structure 

Time 1 (T1) content was intended to simulate the initial presenta-

tion of an outbreak in West Central Ohio, which provided public 

health students with a population-based emerging infectious dis-

ease (EID) problem. Time 2 (T2) and Time 3 (T3) contrasted  

intraprofessional and interprofessional communications while 

addressing clinical and population health considerations during a 

progressing outbreak (Figure 1). Select components of the Federal 

Emergency Management Agency (FEMA) Homeland Security Exer-

cise and Evaluation Program (HSEEP) drove our curriculum  

design. The HSEEP emphasizes a flexible curriculum and evalua-

tion process for discussion formats through full-scale exercises.  

Faculty utilized established professional relationships with local 

public health authorities to refine scenario realism. Students re-

ceived question prompts at specified intervals during each time 

period. Prompts required each team of students to address evolv-

ing challenges introduced during the case. Mock news broadcasts 

and social media injects introduce realism and a sense of urgency 

to drive engagement throughout the activity. Previous years’ expe-

rience highlighted the need for responding to equity issues during 

an outbreak. In 2021, a local public health professional specializ-

ing in health equity joined the team to enhance the focus on this 

area.   

Figure 1. Interprofessional Education (IPE) Outbreak Scenario Progression 

Event Design and Logistics 

Students participated in the event based on their enrollment in 

classes taught by faculty team members (Table 1). Master of pub-

lic health (MPH) students received preliminary case information 

(T1) a week before the event and developed a case definition and 

epidemic curve in addition to conducting descriptive analyses. 

Students were informed that they would be sharing this infor-

mation in their role as the leaders of each joint response team. 

Students received discipline-specific training in advance of the 

activity from subject-matter experts. The content of this training 

varied based on each profession’s programmatic requirements. 

Students received an overview of IPEC competencies at the begin-

ning of the session via a short PowerPoint presentation      

The interprofessional event (T2 and T3) used the Zoom platform. 

Faculty created 2 separate virtual meetings (Session A and Session 

B) for student transition between phases of the activity. In the first 

phase of the event (T2), students began in Session A where they 

were briefed about event expectations. They separated into virtual 

breakout rooms with other members of their disciplines where 

https://ojph.org
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they worked through a series of prompts about symptomatic pa-

tients presenting to medical facilities. Intraprofessional teams 

discussed and formulated discipline-specific approaches to the 

localized outbreak. Students were then prompted to join Session B 

at a designated period where they were randomized into interpro-

fessional joint response teams. Students were provided with a 

description of their role on this team that was unique to their dis-

cipline. The transition from intraprofessional to interprofessional 

teams was intended to contrast the difference in perspectives 

among disciplines.  

Links to a shared Google Drive were provided via the Zoom chat 

function, allowing a designated event controller to dynamically 

release content to participants throughout the activity. Mock so-

cial media posts and news broadcasts were released at designated 

times to increase urgency and influence team discussion. Team 

discussions and debriefing topics differed between T2 and T3 

based on the progression of the scenario. For example, T2 focused 

heavily on patient triage and prevention whereas T3 focused on 

scarce resource management and effective community-level edu-

cation.   

Table 1. IPE Outbreak Event Demographics  

Profession Student Attendance Requirement by Program Students (n = 95) Facilitators (n = 17) 
aMedicine  bVoluntary  16.8% (16) 23.5% (4) 
cPharmacy  Required 46.3% (44) 23.5% (4) 

Public healthd Required 24.2% (23) 41.2% (7)e,f 

Clinical mental healthg Required 12.6% (12) 11.8% (2) 

a Second professional year doctor of medicine students. 
b Medical students were not required to attend but received credit toward a programmatic interprofessional education requirement if they did. 
c Third professional year doctor of pharmacy students. 
d Master of public health students. 
e Public health professionals (medical director, health commissioner, epidemiologist, emergency response; n = 5).  
f Public health faculty (n = 2). 
g Master of science in education clinical mental health counseling students. 

Event Demographics 

A total of 95 students were randomized into 12 teams, with each 

team having 1 to 3 representatives from each profession (Table 1). 

These teams were supervised by 17 facilitators, with each team 

being assigned a minimum of 1 facilitator. 

Assessment 

Participants used the Jefferson Teamwork Observation Guide 

(JTOG) to assess teams’ dynamics as they relate to collaborative 

practice.5 The JTOG is a 14-item, validated interprofessional  

collaborative practice tool developed by the Jefferson Center for 

Interprofessional Practice & Education to assess participant be-

havior in interprofessional teams. The instrument is aligned to 

IPEC competencies and leadership.5,6 Frequencies and percent-

ages were calculated using IBM, SPSS Statistics 29 software, and 

tables were created using Microsoft Excel. The Wright State Uni-

versity IRB determined that the project was exempt from review. 

The MPH students were required to complete reflections follow-

ing the IPE. These reflections provided qualitative feedback. 

Program Evaluation  

The HSEEP program utilizes an established process that provides 

feedback for improvement through an after-action report (AAR).  

Faculty implemented the HSEEP AAR process in 2021 to provide 

an iterative program evaluation and improvement process. 

Outcomes 

Jefferson Teamwork Observation Guide (JTOG) 

Jefferson Teamwork Observation Guide (JTOG) results indicated 

that 80% to 90% of respondents (n = 80) agreed or strongly 

agreed that their teams achieved 13 of the 14 IPEC competency-

based items for interprofessional teamwork. While the competen-

cy ratings for Values, Teamwork, and Leadership were high,  

faculty observed that the areas of Communication and Roles had 

some disagreement regarding student team achievement. 

Implementation Issues 

The Zoom platform’s breakout room capacity restrictions affected 

the ability to seamlessly move participants from intraprofessional 

to interprofessional discussions. As a result, participants had to 

log off and back onto the platform into separate sessions. Facilita-

tion quality also varied. Student reflections indicated that some 

facilitators were not as skilled as others were, either dominating 

the conversation or not providing meaningful input. 

PUBLIC HEALTH IMPLICATIONS 

Lessons Learned 

Converting an in-person interprofessional learning experience 

into a virtual setting presents unique challenges. Following the 

implementation of this virtual outbreak experience, AARs generat-

ed by facilitators and MPH students highlighted these major chal-

lenges: facilitator and participant preparation, and technology and 

communication.  

First, the level of individual preparation for the event varied sig-

nificantly among both facilitators and student participants. Facili-

tators received a facilitator guide and an onboarding slideshow a  

week in advance of the event. Most facilitators were volunteers 

and had practice or public health responsibilities, which reduced 
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their discretionary time to prepare. In contrast, faculty facilitators 

involved with planning had more intimate knowledge of the activi-

ty. Some health professions students may have been less likely to 

participate if the activity was optional rather than a graded course 

requirement. This outcome was difficult to avoid given the specific 

programmatic needs of the participating institutions. One AAR 

noted that “the wide variance in facilitator and fellow student 

preparedness (was) evident.” Students also commented that their 

sense of engagement was better when facilitators integrated their 

professional experience into discussions and when there was at 

least 1 student participant designated to organize information and  

who was inclusive of peer perspectives. 

Second, adopting new technology introduced challenges in facili-

tating communication. Similar technology-facilitated synchronous 

approaches in other simulations faced comparable challenges 

during this time.7 The use of Zoom breakout rooms alleviated the 

need for physical space to conduct the experience. However, this 

platform limited the ability to assign students to more than 1 

breakout group, requiring the use of multiple Zoom meeting 

rooms to deliver the experience as intended. Dedicated exercise 

controllers were needed to manage Zoom breakout rooms effec-

tively. Some students were unfamiliar with this platform, slowing 

the transition between each Zoom meeting. 

Productive interprofessional collaboration on the teams was de-

pendent on effective communication. Student feedback noted that 

roles and expectations were unclear for some. Participants should 

receive predetermined roles and expectations in advance of the 

experience to allow each person to know their areas of responsi-

bility, action, and concern. In addition, students found the virtual 

environment challenging for communication. Most teams reported 

that once the conversations began, the flow of the conversation 

was effective. 

Improvements 

The AAR identified several recommendations for improvement. 

First, the faculty developed an online, free, publicly available 

toolkit (including instructor and facilitator guides, facilitator train-

ing materials, and case content) for others to implement similar 

activities. The toolkit now incorporates lessons learned from prior 

iterations. The toolkit is available upon request and authors are 

available for consultation. The facilitator guide now has a compan-

ion abbreviated guide for rapid reference at the event. Recorded 

training sessions are now available for extended access to orienta-

tion materials on YouTube.  

Despite the increased adoption and experience with technology 

such as Zoom for synchronous instruction, the challenge of tech-

nology is likely to remain.8 However, future iterations will incor-

porate more robust participant preparation materials to address 

issues with both activity content and VMP training.  

While hosting this activity in a virtual environment was challeng-

ing, students found it valuable to their learning. One student 

shared, “…(having) this interprofessional experience during the 

time of an actual pandemic showed myself and a lot of people 

from my team the reality of health care services and why interpro-

fessional communication is so important.” As public health  

emergencies have illustrated, there is a need to broaden our un-

derstanding of what IPE may mean for population health. Inter-

professional teams need expansion beyond frontline clinicians to 

better address social determinants of health and outbreak-specific 

issues. Challenges and team structures will always change, but 

exposing students to IPEC competencies through various IPE op-

portunities, including population health, may better equip them to 

navigate future outbreaks.  

Importance in Current Environment 

Establishing interprofessional relationships before a crisis strikes 

prepares professionals to work and communicate effectively with 

other disciplines. The lack of interagency and interdisciplinary 

relationships can hinder emergency response efforts and lead to 

delays in recovery. In this event, the public health, medical, phar-

macy, and mental health participants had the opportunity to 

develop a common language that facilitated professional interdis-

ciplinary communication. Reinforcing IPEC competencies pro-

motes future collaborative considerations and actions among all 

health care professionals.  

Additionally, the experience engaged participants in problem-

solving strategies in a dynamic scenario. The ability to weigh a 

large amount of complex information and make decisions in a 

rapidly changing environment is critical to the success of emer-

gency response in maintaining population health. Students com-

mented that it was difficult to begin a conversation when they did 

not know the other players. One student shared, “...there was 

probably a learning curve to the process that took some time to 

overcome.” Student opportunities for interprofessional engage-

ment facilitate familiarity and help shorten the learning curve. 

Although this may have been the first time clinical and public 

health professional students found themselves in a population-

based scenario, this IPE provided a foundation for rapid  

interprofessional cooperation in future scenarios that challenge 

population health. The fact that this IPE was successfully rede-

ployed in a virtual format demonstrates that there is room for 

distributing other interprofessional learning activities in a similar 

manner. This improved access may enhance the ability to train 

clinical and public health professionals by overcoming interinsti-

tutional and geographic access barriers. 
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Having worked with patients hospitalized at Nationwide Chil-

dren’s Hospital over the past year, I have seen the complexity and, 

often, difficulty involved in accessing and completing assignments 

and homework virtually. Even as masks have gone away, students 

with chronic illnesses continue to learn and complete assignments 

outside of the traditional classroom environment. At the same 

time, these students must also navigate complex software, Wi-Fi 

challenges, and the monotony that often comes with online educa-

tion. These problems are not exclusive to the hospital and, if edu-

cational institutions neglect the new struggles that students face 

during school, many learners may be left behind. 

The COVID-19 pandemic forced schools to find alternative meth-

ods to reach and teach students. Across the board students transi-

tioned to online education, losing valuable socialization time with 

their teachers and peers. Students fell behind in their learning, but 

there remains an even more pressing public health issue.1 During 

and after the pandemic, diagnoses of mental health disorders in-

creased in children and adolescents.2 There could be multiple ex-

planations for this alarming trend, including a lack of socialization, 

a loss of work-life balance, or stress about an uncertain future. 

Nonetheless, these data point to an essential objective: the mental 

health of students utilizing online learning must be prioritized. 

To resolve educational gaps caused specifically by the COVID-19 

pandemic, schools implemented solutions including additional 

online classroom time. However, giving students more work and 

online instruction time may discourage already weary learners. 

Moreover, technological advancements in schools that increased 

the prevalence of virtual education delivery methods, although 

helpful, have prevented students and teachers from maintaining a 

healthy work-life balance. This system appears to be teaching 

young people that work is monotonous, always looming, and over-

whelming. Instead of giving students hurdles to overcome, public 

health experts can help schools to engage students with creative 

learning solutions and expand students’ capacity for resiliency and 

growth, thereby improving mental health. 

A promising case report outlined a unique strategy for assisting a 

student with sickle cell disease in her educational journey.3 Re-

searchers facilitated collaborations between a local hospital and 

the student’s school. To help this student succeed, they developed 

a strategy focusing on metacognition to improve learning strate-

gies, such as helping this student to create and optimize a person-

alized studying schedule. Soon, this patient successfully advanced 

to the next grade. Metacognition is the process of reflecting upon 

an individual’s own thoughts and learning strategies to develop 

positive thought patterns, and metacognition can improve not only 

academic performance but also mental health by helping individu-

als to develop emotional resiliency.4 Through metacognition, indi-

viduals can develop personalized strategies for growth. By teach-

ing metacognition strategies, educators may also help students to 

better manage stress. Capable and motivated students, who are 

simply overwhelmed by online education, may benefit from new 

strategies for approaching work and stress. Public health experts 

can help improve student mental health by showing educational 

institutions a method for building emotional resiliency: metacog-

nition. 
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