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I EDITORIAL

Public Health in 2020

Amy Ferketich, PhD
The Ohio State University, College of Public Health, Columbus, OH

[ would like to start as [ usually do with a welcome to the latest issue of the Ohio Journal of Public Health
(OJPH). Most papers in this issue were submitted to the Journal in December 2019, which seems like a lifetime
ago. Can we remember December 2019? Back then, many of us had never heard of coronaviruses, much
less the novel coronavirus that causes the coronavirus disease 2019 (COVID-19) ailment. The first reported
cases in the United States were early in January 2020 and soon the disease became the focus of media
attention. I taught Introduction to Global Public Health during spring semester and each week one of the
students posted on a discussion board a public health news article to review in class. This activity started
mid-January and only during the first week did a student chose an article not related to COVID-19. Back in
January it was difficult to imagine that a few cases would lead to a worldwide pandemic. Yet here we are, 6
months later with no end in sight. Three op-ed pieces in this issue were submitted in response to COVID-19.
Berman and colleagues wrote a highly informative piece that answers for a general audience many of the
questions about what the government can do to regulate activity during a pandemic and about the balance
between public health protections and individual rights. This excellent piece should be shared widely with
our colleagues in schools and public health programs and with those working in public health practice. The
second op-ed was written by current and former doctoral students at The Ohio State University (they make
this teacher proud!). In this piece, Orellana and colleagues call for educators to use open access public
health data produced in response to COVID-19 to teach students data analysis techniques, while reflecting
on the ethics of collecting such data, and recognizing the limitations of open access data. Finally, in the third
op-ed, Connell informs us of the vulnerable cancer patient population that was greatly affected in hospitals
around Ohio. For numerous reasons, people with cancer were adversely impacted by COVID-19. Yet COVID-
19 provides an incentive to strengthen infection-control measures in hospitals, which can hopefully help to
prevent hospital-acquired infections in the future.

Two research articles in the current issue focus on breastfeeding among Ohio women. Knippen et al inter-
viewed women who had gestational diabetes and examined breastfeeding duration and satisfaction. They
report that mothers with gestational diabetes need more support to promote breastfeeding, support which
could come in the form of education about the benefits and expectations of breastfeeding. In the second
paper on breastfeeding, Furman et al reported results from the Ohio First Steps for Healthy Babies program
administered by the Ohio Department of Health and the Ohio Hospital Association. They found that, overall,
breastfeeding rates increased in Ohio between 2015 and 2018, with no difference between women who
gave birth at hospitals that participated in the program and those that did not. However, when they
examined data from the 17 hospitals that were the first to participate, greater engagement in the program
was associated with significantly higher rates of breastfeeding. These promising results suggest that the
program could have benefits for child health in the future.

The remaining 3 papers in this issue include a research brief by Vallabh et al about the dangers of
e-cigarettes for children. Using national data, they found that most e-cigarette injuries that result in
emergency department visits are due to ingestion of e-liquid or explosions. Tuiyott et al wrote a public
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health practice paper that presents information about a web application designed to report overdose death
data. Using the R Shiny package, a free statistical software environment, they created a data-visualization
tool that presents Butler County overdose death data in various ways that are useful for public health
practitioners. Finally, Kroustos and colleagues wrote a commentary about the benefits of horticulture
therapy for adults with dementia. [ encourage you to read the piece because they report that such therapy
has benefits that can impact all of us through its ability to stimulate the senses, promote physical activity,
and reduce stress. While we are physically distancing due to COVID-19, gardening is an activity that can be
performed rather safely.

Most importantly, COVID-19 has underscored how intergenerational, structural racism is driving health in-
equities—including increased COVID-19 infections and deaths—among Black people in the United States.!
Beyond COVID-19, the recent, brutal killings of Ahmaud Arbery, Rayshard Brooks, George Floyd, Tony
McDade, Breonna Taylor, and too many others have sparked a national wave of outrage and calls for urgent
action to address systematic racism as a driver of social and health inequities. Robert Jennings, President of
the Ohio Public Health Association, stated: “The Ohio Public Health Association realizes there is plenty

of work to do and asks all its partners to join forces in seeking equality and justice for all Ohioans. Let us
together tear down the oppressive walls of institutional racism and begin building a better community
where all have an equitable opportunity to freely breathe.”2 To this end, cities and counties across Ohio
have declared racism a public health crisis. The autumn issue of the Ohio Journal of Public Health will
present research, public health practice, educational efforts, and policy approaches that address racism as a
public health crisis in Ohio (please see the call for submissions on our website: https://ohiopha.org/ojph/).

I once again thank the public health practitioners, researchers, and students who made important
contributions in this latest issue of the Journal. I am also grateful to the members of the Editorial Board,
which is comprised of public health leaders, scholars, educators, and students who are working tirelessly
to make a difference in the lives of the millions of people who live in Ohio. Through this important work,
we continue to promote the Ohio Public Health Association as the “voice” of public health in Ohio.

REFERENCES
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Can the government do THAT? Can it shut down businesses, close
schools, and limit travel? And what about our RIGHTS? Our rights
to assembly, travel, religious freedom, and more?

As experts in public health law, we have been inundated with
questions like these—from colleagues, students, public health
practitioners, the press, and others—about the scope of the
government’s authority during the cornonavirus disease (COVID-
19) pandemic. The pandemic, and the government’s response to it,
has upended all of our lives, albeit in different and unequal ways.
The pandemic also has vividly highlighted the broad discretion the
law grants to state governments to promote and protect the public
health. This intersection of law and public health is far more nu-
anced than most people realize.

Beyond authorizing broad public health measures, laws at the
local, state, federal, and even international level shape: (a) our
nation’s capacity to detect new disease outbreaks locally and
around the world; (b) the size, resources, and structure of the
thousands of local health departments around the country that are
now at the forefront of the emergency response; (c) conditions in
congregate settings (such as nursing homes, prisons, churches,
schools, and workplaces) that contribute to COVID-19’s spread;
(d) the availability and quality of health care and health insurance;
(e) the process by which new diagnostics, therapeutics, and vac-
cines are developed, authorized, and accessed; and so much more.
This is not at all unique to COVID-19. Dig just below the surface of
any public health topic and you will find a wide range of underly-
ing legal and ethical issues.

Core to the field of public health law is balancing public health and
individual rights. Even in emergency situations, individual rights
must be respected, and restrictions must be based on the best
available public health evidence. We have been troubled by gov-
ernmental overreach during this pandemic, such as Ohio’s effort to
prohibit virtually all abortions within the state, using the need to
preserve personal protective equipment (PPE) as the justification.
To date, the courts have blocked this rule from taking effect, recog-
nizing that delaying abortions until later in pregnancy is likely to
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result in procedures that are more dangerous and consume more
PPE.1

At the same time, we have also been troubled by the use of “rights”
language to express what are essentially policy objections to pub-
lic health measures, not serious legal claims. Even our most cher-
ished constitutional rights, including our freedoms of speech and
religion, may face reasonable restrictions. For example, in refusing
to block a California order limiting church attendance to prevent
the spread of COVID-19, Chief Justice John Roberts recently ex-
plained that “[a]lthough California’s guidelines place restrictions
on places of worship, those restrictions appear consistent with the
Free Exercise Clause of the First Amendment.”2 Claiming an unlim-
ited “right” to refuse to wear a mask or to operate one’s business
or organization in ways that endanger others does nothing to ad-
vance the serious and nuanced discussions we need to be having
about what restrictions are appropriate and necessary under the
circumstances. It instead exacerbates societal and political divi-
sions.

In the seminal case of Jacobson v. Massachusetts (1905), the Su-
preme Court said:

There are manifold restraints to which every person is
necessarily subject for the common good. On any other
basis, organized society could not exist with safety to its
members. ... Real liberty for all could not exist under the
operation of a principle which recognizes the right of each
individual person to use his own, whether in respect of his
person or his property, regardless of the injury that may

be done to others.3

In other words, as Ohio’s pandemic-era slogan goes, we are all
“In This Together.” Public health law has long recognized that indi-
vidual rights are exercised in the context of populations, and the
“freedom” to be harmed by others is an illusory freedom.

To be clear, a government’s exercise of its broad public health
powers can infringe upon legally protected rights. But the applica-
tion of constitutional and other legal constraints to particular cir-
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cumstances is often subject to interpretation, and, especially in
emergency contexts, this typically results in courts granting gov-
ernment decision makers a great deal of discretion. In the absence
of clear legal guideposts, officials must exercise sound judgment to
limit, as much as possible, untoward intrusions on individual liber-
ties. The statement in the Jacobson case was used by the Supreme
Court to permit forced sterilization and sanction eugenic policies
during the first half of the 20th century, showing that courts have
(and likely still do) uphold as legal that which is clearly unethical.
Even today, the law does not specify what information officials
must consider when enacting public health laws, either during a
time of emergency or otherwise, leaving it to policymakers to exer-
cise their own judiciousness.

Guidance on how best to balance benefits, burdens, and risks of
specific activities may be found in fundamental tenets of public
health ethics. These ethical principles include distributive justice
(ensuring that burdens, risks, and benefits are distributed fairly
amongst the population); necessity and least infringement
(examining whether there are alternative ways to achieve the de-
sired public health goals that infringe on the smallest possible
number of people in the least possible way); proportionality
(continuously monitoring restrictions to track whether the antici-
pated benefits are manifest and outweigh the infringed rights);
and public justification (explaining to constituents in a transparent
and clear fashion why infringements are necessary to achieve pub-
lic health goals).# Taken together, although public health law al-
lows for broad restrictions of individual liberties when disease
poses an imminent threat to the public, the foundational principles
of public health ethics help guide what restrictions are appropri-
ate.

A contemporary synthesis of public health law and ethics must be
mindful of public health’s checkered history. For example, virtually
every major infectious disease outbreak in our nation’s history has
been accompanied by racial, ethnic, or religious minorities being
blamed for its introduction or spread. Public health officials have
sanctioned research protocols that disproportionally impacted the
poor, racial and ethnic minorities, and the disenfranchised.
Groundbreaking vaccines—including vaccines to protect against
polio, measles, and hepatitis—were tested on institutionalized
children without obtaining informed consent. In far too many in-
stances, the coercive power of the state has been used in punitive
ways that did not advance—and often impeded—an effective pub-
lic health response. These transgressions have caused long-lasting
resentment and mistrust toward public health officials. Moreover,
constitutionally permissible public health policies can stigmatize
or otherwise harm certain populations—as was often seen, for
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example, in the government’s response to the AIDS epidemic. For
policymakers, the question must always be “not can we but should

we.”5

In our view, effectively advocating for public health requires
meaningful training in public health law and ethics. Put simply,
one’s ability to advance population health outcomes will be limited
without an understanding of the frameworks in which public
health policy is made. The COVID-19 pandemic forced schools of
public health across the country to quickly rework how they edu-
cate their students. We urge them to also take the opportunity to
rethink what is being taught. We understand the difficulty in find-
ing additional space in the curricula of undergraduate and gradu-
ate programs, but the overwhelming majority of public health
practitioners whom we have talked to in recent months have re-
marked upon how they wish law and ethics had been a greater
part of their education, because of its centrality to their work.
Public health students do not need to be able to answer every legal
or ethical question—they’re training to be public health profes-
sionals, not lawyers and ethicists—but they need to know, in gen-
eral terms, how law can be used to advance health, and how ethics
and history inform the way that it should be used.
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In early 2020, the virus responsible for coronavirus disease 2019
(COVID-19), SARS-CoV-2, spread globally and was declared a pan-
demic by the World Health Organization (WHO).1 During this time,
Ohio has experienced widespread community transmission and, as
of June 12, 2020, has reported 40 424 cases.2 New partnerships
quickly developed between health departments, schools, and pro-
grams of public health, medical, and research institutions, and the
private sector, leading to increases in data collection and sharing.3
Educators have an opportunity to use these data in the classroom
to explore 3 critical skills for public health practice: (1) the appro-
priate use of open access, public health data, (2) the ethical
considerations involved in balancing access with privacy and con-
fidentiality, and (3) the recognition of data limitations.

Some health organizations have found ways to share their COVID-
19 data publicly; for example, the Ohio Department of Health’s
COVID-19 dashboard has a de-identified data set updated daily.2
These public data sets present opportunities to understand and
interact with real data almost as quickly as it is collected.* Alt-
hough the information provided is limited, it allows users to con-
duct descriptive epidemiologic analyses. Additionally, students
could combine these data with other sources, like census bridged-
race estimates, for more detailed analyses. Making public health
data open access provides students the opportunity to apply their
skills to real-world problems, potentially offering new and innova-
tive insights.*

With increased availability of data comes the need to address pri-
vacy and confidentiality, which are essential to maintain the pub-
lic’s trust and protect citizen’s rights.#5 For example, releasing
data with more detailed information requires larger sample sizes
so that individuals cannot be identified. Ethical considerations and
legal implications are necessary to prevent breaches of personal
identifiable information and ensure equitable use of data.# These
should be taught alongside analytical approaches.
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Public data limitations include changes in data collection process-
es and biases that are essential to understand when drawing con-
clusions from analyses. For example, incorporating changes of case
definitions when describing incidence will help explain occasional
increases in cases that might otherwise be attributed to increased
disease prevalence. Restricting social factors protects identifica-
tion of cases but inhibits evaluating how diseases exacerbate
existing disparities, especially among vulnerable populations. The
validity of interpretations and recommendations from limited
publicly available data could be improved if students engage with
subject matter experts from multiple areas, including health
department staff.

The COVID-19 pandemic has emphasized the importance of public
health while also addressing gaps in our field. The pandemic pre-
sents a unique opportunity for educators to prepare students for
public health practice by teaching critical skills such as using pub-
licly available data; understanding inherent ethical, confidentiality,
and privacy issues; and identifying data limitations. Once students
have been introduced to these skills, partnerships with health de-
partment experts can be used to better engage students for future
careers including how to best communicate to the general public.
It is our responsibility as public health professionals and advo-
cates to inform the next generation of public health leaders of the
best practices for using publicly available data.
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One of the greatest ironies of health care is that the one place
which ought to be a haven for the sick—the hospital—can also be
one of the greatest threats to the sick. Sick patients with weakened
immune systems walking into crowds is a recipe for a deadly
threat: a nosocomial infection (also known as a health care-
acquired infection). Nosocomial infection, caused by exposure to
infectious agents in hospitals, has recently been brought into full
play during the coronavirus disease 2019 (COVID-19) pandemic.
The COVID-19 (SARS-Cov-2) has the potential for high rates of
nosocomial infection; for example, an estimated 41% infection
rate, including both health care workers and hospitalized patients,
was observed before the virus and infection control was under-
stood and implemented in the original Wuhan outbreak.! Howev-
er, recent data indicate that adherence to infection control limits
health care acquired infection. For example the health care work-
ers most likely to be infected with COVID-19 were young (< 40
years of age) people who were not on the front line (with less
stringent infection control), and the majority were infected during
the first part of the epidemic, again before infection control was
standardized.?

Nosocomial infection is an important issue in Ohio, as there are
many large hospital systems that include treatment centers for
cancer patients, who tend to be older and immunocompromised.
Yu et al observed a higher rate of COVID-19 infection in patients
with cancer in contrast to their observed cumulative incidence of
COVID-19 (0.79% to 0.37%), and a higher risk of contracting
COVID-19.3 They theorized that this is because patients with
hospital admissions and repeated hospital visits, such as cancer
patients, are at a higher risk of COVID-19 infection, especially con-
sidering that less than half of the cancer patients were in active
treatment. Further supporting the theory that cancer patients are
at higher infection risk, a recent survey found that out of 85 cancer
patients, 7 cancer patients had positive nasal swabs but were
COVID-19 asymptomatic, and all eventually developed COVID-19
(5 were on active cancer therapy). The conclusion of this survey
was that cancer patients should receive standard COVID-19 testing

for infection control.4
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Preventing COVID-19 infection for patients in cancer centers
involves multiple prevention strategies. The National Comprehen-
sive Cancer Network has a list of prevention strategies which
include engineering controls intended to keep patients away from
the COVID-19 virus. Their engineering controls include prescreen-
ing and screening patients for symptoms before in clinic visits,
monitoring and limiting accompanying visitors/cohabitors, and
ensuring that only essential visits are occurring. Their engineering
controls also involve selecting cancer treatments which do not
involve visits, maximizing televisits, and repeated testing of previ-
ously infected cancer patients before they come in for clinic visits.5

Infection control, although necessary, is causing a short-term dis-
ruption of cancer therapies due to the limitation of hospital visits
necessary for therapy. Limiting hospital visits is halting the
constant therapy cancer patients need to address their chronic
condition.6 Additionally, although the short-term effects of
COVID-19 on cancer therapy are serious, the long-term impact of
COVID-19 on cancer is another issue to monitor. For example,
researchers at The Ohio State University are reviewing cancer
screening and care within Ohio to see if COVID-19 decreased
cancer screenings. Decreased cancer screenings threaten to leave
cancers undiagnosed and thus increase the overall rate of cancer?
Another long-term impact of COVID-19 on cancer is the delayed
development of novel cancer therapies in clinical trials. Infection
control hampers the recruitment of new patients to trials, requires
the suspension of current studies, and halts new studies, limiting
the data available for cancer trials and delaying the development
of drugs. Additionally, delayed hospital visits lead to a delay in
recognizing cancer progression, adverse effects of the drug, and
deaths which are related to COVID-19 infection, not cancer, which
reduces the quality of the data in the studies. All of this occurs with
staff and funding redirection to COVID-19, leading to a decrease in
well researched new cancer therapies.®

The repercussions of the COVID-19 pandemic on cancer therapy
and research are likely to continue even as stay at home orders lift
and “normal life” resumes. It has been suggested that the hospitals
which are the most successful at infection control do not have rigid
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measures, but rather monitor, trace, and quarantine symptomatic
employees, and enforce hand hygiene, limit patient visits, and use
standard droplet control (gown, surgical mask, and gloves) when
necessary.8 Keeping this in mind, and the indications that the
nosocomial spread of COVID-19 can be controlled, it is time to
reevaluate the costs of short-term infection control strategies and
ensure that they are not harming the long-term health of cancer
patients. This will involve a balance of current infection control
measures and innovative research methods to find the right
measures to fully protect the health of this vulnerable population
in Ohio. It is imperative that public health workers take what has
been observed in COVID-19 and continue to apply prevention
strategies as cancer research moves into a new era shaped by
COVID-19.
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ABSTRACT

Background: Given the potential for type 2 diabetes and the protective benefits of breastfeeding after gestational
diabetes mellitus (GDM), there is a need to promote and support breastfeeding; however, delayed lactogenesis and
postpartum experiences may challenge breastfeeding success. We aimed to describe factors that influence breastfeeding

duration and satisfaction after GDM.

Methods: A cross-sectional survey, informed by an elicitation phase and subject matter expert review, was conducted to
evaluate factors associated with breastfeeding satisfaction and duration after GDM. The study included women (n = 50)
from Northwest Ohio who delivered a living child from a singleton pregnancy at greater than or equal to 34 weeks
gestation, who intended to breastfeed after GDM. Spearman correlation and Mann-Whitney U test were calculated to
evaluate factors associated with breastfeeding duration and satisfaction.

Results: Women described a lack of breastfeeding support, and there appeared to be a lack of awareness on the
benefits of breastfeeding after GDM. Attitudes were associated with breastfeeding duration and satisfaction. Negative

experiences in the child’s first week of life were associated with shorter duration and lower level of satisfaction. Delayed
lactogenesis, barriers after delivery, and negative normative influences were significantly associated with a lower level of

breastfeeding satisfaction.

Conclusion: More work is needed to deliver breastfeeding education and support after GDM. Interventions
tailored for GDM are recommended to promote positive breastfeeding beliefs and realistic breastfeeding expectations.
Ongoing support to address early experiences and barriers after GDM is recommended. Further work should examine

these factors in a larger, more diverse sample.

Keywords: Gestational diabetes mellitus; Lactation; Lactogenesis; Breastfeeding

INTRODUCTION

Approximately 7% to 12.5% of pregnancies in Ohio from 2009
through 2014 were impacted by gestational diabetes mellitus
(GDM),! a condition characterized by high blood glucose in preg-
nancy that is not because of type 1 or type 2 diabetes.2 Women
with a history of GDM are at high risk for developing type 2 diabe-
tes.3 Taking this risk into consideration, there is a need to encour-
age modifiable health behavior that can reduce diabetes risk; one
such behavior is breastfeeding.*

Breastfeeding can reduce maternal fat stores, improve weight loss,
and lower the risk for diabetes after GDM.5-8 The American Acade-
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my of Pediatrics recommends sustained breastfeeding for 6
months exclusively, with a total duration of at least 1 year.? Breast-
feeding for a long-term duration (>10 months) can improve insu-
lin sensitivity and glucose control after GDM;¢ however, even
1 month8 to 3 months* of breastfeeding can reduce maternal dia-
betes risk. Data from the 2009-2010 Pregnancy Risk Assessment
Monitoring System (PRAMS) illustrates that Ohio women with
GDM were less likely to initiate breastfeeding compared to women
without GDM (69.4% versus 74.2%), and a lower proportion of
women with GDM were breastfeeding at 2 weeks post partum.!
These differences require further attention, considering the bene-
fits of breastfeeding after GDM.
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There are many factors that may influence breastfeeding duration.
Milk supply is a common reason for discontinued breastfeed-
ing.1011 One concern that can compromise milk supply is delayed
lactogenesis, defined as onset of milk production occurring beyond
72 hours post partum.1213 Existing work has demonstrated that
breastfeeding self-efficacy is negatively influenced by delayed lac-
togenesis.1* Without regard to GDM, women with delayed lacto-
genesis are more likely to discontinue breastfeeding.1516 For a
variety of reasons, women with GDM are at risk for delayed lacto-
genesis.17.18 While delayed lactogenesis has been cited qualitative-
ly as a barrier to breastfeeding in the early postpartum period
after GDM,18 more work is needed to understand how lactogenesis
influences long-term breastfeeding outcomes after GDM.

Although duration is an important outcome to consider, there is
also a need to explore factors that influence maternal satisfac-
tion.1920 In fact, breastfeeding duration and satisfaction, while
related, are not the same!% and both should be prioritized.20 In
studies not focused on GDM, early experiences (ie, skin-to-skin
contact) are associated with duration of breastfeeding,?! and the
early use of mother’s milk is correlated with maternal satisfac-
tion.22 Unfortunately, women with GDM have earlier initiation of
pumping, opposed to feeding at the breast, and formula use.23It is
unclear how these early experiences impact breastfeeding after
GDM, especially with regard to duration and maternal satisfaction.

Theoretical frameworks are commonly used to evaluate volitional
health behavior,24 including breastfeeding.2526 An integrated be-
havioral model was selected for this study, as it incorporates con-
structs from a variety of theories, including the health belief model
and the theory of planned behavior. These models have been used
to understand breastfeeding duration27.28 and satisfaction2930 in
non-GDM studies. Integrated behavioral model describes the im-
portance of reducing environmental constraints and barriers while
addressing instrumental attitudes (beliefs about the behavior),
experiential attitudes (feelings about the behavior and expecta-
tions), normative influences, and self-efficacy beliefs, as well as
knowledge about the behavior, and prior experiences.2431

Although knowledge,?” positive beliefs,28 self-efficacy beliefs,29 and
meeting breastfeeding expectations3? have shown importance to
understanding breastfeeding duration and satisfaction in non-
GDM women, these factors are not well-described in women with
GDM. A qualitative study of Vietnamese women with a history of
GDM revealed a “fear of transmitting diabetes” to the infant from
breastfeeding,32 which represents a lack of knowledge. While it is
not clear if women in the United States have similar beliefs, a qual-
itative study of low-income Ohio women with prior GDM identified
gaps in knowledge related to breastfeeding after GDM.33 Women
were uncertain of the impact of glucose-lowering medications
while breastfeeding.33 Some women reported that had they known
the benefits of breastfeeding after GDM, their decision to initiate
or continue breastfeeding might have been different.33 To that end,
given the benefits of breastfeeding after GDM and the potential
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challenges identified, a better understanding of how breastfeeding
duration and satisfaction are influenced is needed to inform future
studies and breastfeeding interventions for GDM.

This study aimed to expand existing work on breastfeeding experi-
ence after GDM by exploring the impact of attitudes, self-efficacy
beliefs, normative influences, early experiences, and barriers on
breastfeeding satisfaction and duration. The study also aimed to
determine whether breastfeeding satisfaction and duration are
associated with delayed lactogenesis. We hypothesized that early
experiences, delayed lactogenesis, and barriers to breastfeeding
would be negatively associated with breastfeeding duration and
satisfaction. We also hypothesized that attitudes would be posi-
tively associated with duration and satisfaction, while lower levels
of self-efficacy, support, and knowledge would have a negative
impact on breastfeeding duration and satisfaction.

METHODS

Setting and Design

A cross-sectional study was conducted to examine factors associat-
ed with breastfeeding duration and satisfaction after GDM among
women who delivered in a Northwest Ohio urban hospital. The
study included an elicitation phase to identify relevant themes that
were used to inform a cross-sectional survey.

Participants

Women were eligible if they were 19 years of age or older, intend-
ed to breastfeed, and delivered a living child from a singleton preg-
nancy at greater than or equal to 34 weeks gestation. A partial
waiver of authorization for use of protected health information
was approved by the institutional review board to screen billing
and medical record data to identify an eligible sampling frame.
Written informed consent was obtained for the elicitation phase,
and a consent information sheet was provided to those who par-
ticipated in the cross-sectional survey.

Procedures

The study was approved by ProMedica Toledo Hospital's institu-
tional review board. A summary of the procedures used in this
study is provided in Figure 1. A retrospective query of the obstetri-
cal unit’s billing record was completed to identify a purposive
sample of women who had a delivery admission (within the time
period of September 1, 2015, to August 31, 2016) and a diagnosis
of GDM using the appropriate International Classification of Dis-
eases (ICD) diagnosis codes (ICD-9, 648.80, 648.83 or ICD-10,
024.410, 024.411, 024.414). Although the conversion to ICD-10
occurred in 2015, both ICD-9 and ICD-10 codes were used to re-
duce the potential for missing eligible women given this transi-
tional period. We identified 468 medical records with diagnosis of
GDM.

Screening of the medical records occurred in late spring of 2017. A

primary screening identified records where all inclusion and ex-
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° —> Primary screening —> Secondary screening
. Subject matter experts
Elicitation phase — Sur raftec —> Subject matter :j,”altb
P Cross-sectional survey
Minor revisions to survey  |——> administered

llre 1. Overview of Study Procedures to Evaluate Breastfeeding Duration and Satisfaction among Northwest Ohio Women who

nded to Breastfeed after GDM

clusion criteria were documented, and the secondary screening
identified records that met inclusion criteria. In the case of any
discrepancy or uncertainty of medical notation, consensus was
obtained from 2 members of the research team who conducted the
screening.

The hospital system had transitioned to a new electronic system
during the screening period. This presented challenges to locating
eligibility criteria for cases within 2015. In addition, the initial
billing query and access to the data screening system took longer
than expected. As a result, a decision was made to exclude 206
records, retaining records after January 15, 2016. After the sec-
ondary screening, 160 eligible records remained. An additional 6
records were excluded due to undeliverable mail, email, or discon-
nected phone number.

To inform the questionnaire development, women were invited to
participate in focus groups to elicit discussion about their experi-
ence. Elicitation, the use of open-ended questions to identify im-
portant issues that may facilitate or act as a barrier for a behavior,
is a common practice to apply health behavioral theories in re-
search.2¢ A systematic random sampling approach was used to
recruit 30 women, inviting every fifth eligible case. A standard
phone script was used to invite women; 19 women were reached
via telephone, 8 women indicated interest, and 2 focus groups
were scheduled. Interested women were emailed additional de-
tails including a cover letter, consent information, and information
on parking, time, and location. An email reminder was provided 48
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hours in advance of the scheduled session. Women were given the
opportunity to review the consent form and ask questions prior to
deciding to participate. Written informed consent was obtained in
person on the scheduled day. Light appetizers and refreshments
were provided as an incentive for attending.

In total, 3 women consented to participate. The first session was
limited to 1 participant, and she was interviewed individually. The
second session was limited to 2 participants, and the women were
interviewed together. Women were prompted to discuss their
experience with breastfeeding using a theory-based elicitation
interview guide (Table 1). A brief summary and debriefing were
provided at the end of each session to clarify any questions or con-
cerns identified in the discussion. A member of the research team
recorded notes, and responses were audio recorded. The notes
were compared to the audio record to ensure accuracy. A combi-
nation of inductive and deductive coding of the notes was complet-
ed by 2 members of the research team to identify themes relevant
to breastfeeding satisfaction and duration.

Based on the information obtained from the elicitation phase and
existing literature, an initial questionnaire, grounded by con-
structs from an integrated behavioral model, was drafted. We
made minor revisions after obtaining feedback for content validity
from subject matter experts (n=4) with expertise in maternal
health, gestational diabetes, breastfeeding, and questionnaire de-
velopment. The final questionnaire included 47 items.
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1. How many children do you have and what are their ages?

2. Tell us about the interaction or experience you had feeding your baby during your first 72 hours (3 days) after delivery.

during your pregnancy?

How would you describe your breastfeeding experience in comparison to the expectations you had about breastfeeding

4. What motivated you to try (or consider) breastfeeding?

5. What did you find easy about breastfeeding? What did you find challenging?

6. Describe your support system that you had prior to delivery? How about after delivery?

7. How do you think breastfeeding did (or would have) impacted you? And your baby?

8. What is one thing that would have, or did, help you be more successful with breastfeeding?

Excluding the subsample of women (n = 3) who participated in the
elicitation phase, the remainder of eligible women (N = 151) were
then invited to participate in the survey. Mixed-mode contact was
used to optimize the response rate. Initial contact was made with
email and postcard notification to inform women of the upcoming
opportunity to participate in a survey about their breastfeeding
experience after GDM. Following the initial contact, an online invi-
tation was delivered via email. This invitation included a unique
study identification code (ID) and a link to the online consent in-
formation and Qualtrics survey. Proceeding with the survey indi-
cated consent to participate.

Nonresponders were emailed an initial reminder within 1 week of
the study invitation which was followed by a mailed postcard re-
minder. The postcard contained the unique study ID, the URL for
the survey, and a QR code for smartphone access. During the third
week, nonresponders were emailed an additional time, and a
study packet containing a hard copy of the cover letter, consent
information sheet, survey, and a prepaid return envelope was
mailed with a due date for return within 2 weeks.

Measures

The outcome variables assessed on the cross-sectional survey
included breastfeeding duration and satisfaction. The question-
naire included items related to demographics, medical and repro-
ductive histories, prior breastfeeding experiences, breastfeeding
intentions after GDM diagnosis, experiences within the child’s first
week of life, maternal postpartum experiences (ie, feelings of wor-
ry, shame, postpartum blues), breastfeeding complications,
knowledge about breastfeeding and GDM, initial cues to action,
negative normative influences (pressure from others to breast-
feed), and factors that encouraged or acted as a barrier to the
achievement of breastfeeding goals since delivery. The remaining
psychological items assessed instrumental attitudes (4 items re-
lated to beliefs about breastfeeding [ie. importance and health
benefits]), experiential attitudes (7 items related to feelings about

ojph.org

)

breastfeeding or their personal experience, i.e. ease of breastfeed-
ing, expectations, and effort required), self-efficacy beliefs
(2 items), and feelings about satisfaction with breastfeeding sup-

port and education (3 items).

Duration of breastfeeding was measured as a continuous variable
(days, weeks, months of breastfeeding). Most other items included
a close-ended response option, using either a dichotomous (yes/
no) response option or a 4-point, balanced, bipolar, Likert scale
(1 = strongly disagree to 4 = strongly agree); this method was
selected to encourage a thoughtful response and avoid misinter-
pretation of a neutral midpoint. Reverse coding was used for nega-
tively worded items (ie, “Breastfeeding takes a lot of effort”). Text
entry was allowed for several responses.

Statistical Analysis

Survey data were reviewed and recoded to develop analysis varia-
bles. Lactogenesis was coded as normal (<3 days post partum) or
delayed (> 3 days post partum). An aggregate score was calculated
for the number of cues to action, encouraging cues and barriers
since delivery, and number of correct knowledge items. A dichoto-
mous variable was created for negative normative influence,
based on whether a woman indicated that she had felt pressure
from family, friends, or a health care provider to breastfeed. A
composite score was calculated for remaining psychological sub-
scales and Cronbach o was used to assess internal reliability. De-
scriptive statistics and bivariate analyses were conducted using
SPSS, Version 24.034 Based on the Kolmogorov-Smirnov test
(P <.001), Mann-Whitney U test (U) was used to assess the differ-
ence between breastfeeding duration and satisfaction based on
whether a woman experienced delayed lactogenesis. Spearman
correlation (rs) was calculated to assess the impact of knowledge,
cues, attitudes, early experiences, self-efficacy, satisfaction with
support, normative influence, and barriers regarding breastfeed-
ing duration and satisfaction.
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RESULTS

Elicitation Results

Common themes about the breastfeeding experiences of women
who participated in the elicitation phase are summarized in Table
2. Early experiences in the first week of life were particularly im-
portant. When comparing experience with expectations, a woman
stated, “GDM didn’t make it more challenging, just a rough start.”
Early use of formula, neonatal hypoglycemia, latching difficulty,
and concern over milk supply was described as having an impact
on their breastfeeding attitudes and perceptions. While we antici-
pated that early experiences would be important, women stressed
their fears regarding the infant’s blood glucose. Women also ex-
pressed concerns related to finding a “balance” after GDM and
uncertainties about milk supply, blood glucose, and losing weight.

Barriers included transitioning to work, stigma, and family’s influ-
ence. Women specifically highlighted excessive pressure from
others and feelings of shame when milk production was not suffi-
cient. Women also described the lack of support and resources in
the hospital and after discharge. Women cited maternal and infant
benefits of breastfeeding; however, there was a lack of awareness
regarding the benefits of breastfeeding after GDM.

As a result of these findings, 2 items related to negative normative
influence (pressure to breastfeed) were incorporated into the
questionnaire. Items related to the infant’s blood glucose and con-
cerns about their own blood glucose were incorporated in the
survey. In addition, we included items regarding a woman'’s sup-
port before delivery, in the hospital, and after the hospital, as well
as a woman'’s satisfaction with the support she received for breast-
feeding from her health care providers. As a result of the elicita-
tion phase, we were interested in the self-efficacy of women to
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access breastfeeding support. Given the overall lack of awareness
regarding breastfeeding after GDM, we included questions to as-
sess whether women had received counseling on postpartum risk
reduction, and if that included breastfeeding.

Survey Results

A total of 50 surveys were returned for a 33% response rate.
Among nonresponders, the average time that had passed since
delivery admission until survey invitation was 69 weeks, whereas
58 weeks (range 44-77 weeks) had passed for responders. These
differences may correspond with nonresponders having a lack of
interest, given the longer recall period. Most responders (Table 3)
were non-Hispanic, white women, most were married or in a com-
mitted relationship, and the mean age was 33 years (SD=5.20).
Most had a prior viable pregnancy, prior breastfeeding attempt,
yet no history of GDM. Women delivered on average at 38.5
weeks gestation, and the average birth weight was 3370 grams
(SD =394).

Regarding the outcome variables, 33% of women reported delayed
lactogenesis, and 68% reported that they were satisfied with their
breastfeeding experience after GDM. The duration of breastfeeding
ranged from 1 week to 64 weeks (Median = 14 weeks). Collective-
ly, 36% reported breastfeeding for 6 weeks or less, and 50%
breastfed less than or equal to 12 weeks. Among those who set a
duration goal, 59% did not meet their goal; 82% of those who did
not meet their goal were dissatisfied with their experience.
Delayed onset was not associated with duration of breastfeeding
(U=-0.49, P = 0.64); however, it was associated with a lower level
of breastfeeding satisfaction (U =-3.01, P = 0.007). Among women
with delayed lactogenesis, 46% were dissatisfied with their
breastfeeding experience.

.Ie 2. Themes and Sample Quotes from Women with Attempted Breastfeeding after GDM

Theme Sample quotes

Early experiences, attitudes,
and perceptions

“The first few days were rough time, | wanted to nurse, but baby could not latch, she was on me a
lot because she was not getting enough milk.”

“Scariest thing, blood sugar test immediately was a blood sugar of 20, scared living day lights out
of me...someone came in and brought ‘Formula’ right away.”

“Not knowing how much they are getting.”

Normative influence and
lack of support as barrier to
breastfeeding

“Nurses seemed to not know | had GDM...never met with dietitian or maternal fetal medicine
provider after delivery, had to advocate for self.”

“Family grabbed bottle because | was not around and disrupted cycle...done fighting everyone.”

"] did feel really pressured. ‘Why aren't you still nursing?" ”

Perceived benefits
things.”

“Breast is best, right...I nursed all my children, helps with immune system, reduce obesity, a lot of

“Wanted the bond and feel closer to my daughter.”
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.Ie 3. Demographic and Health Characteristics of Northwest Ohio Women (n = 50) who Intended to Breastfeed after GDM

Variable n (%)?
Ethnicity

Hispanic 6(12)

Non-Hispanic 44 (88)
Race

Black or African American 12)

White 48 (96)

Multiracial 1)
Married/Committed relationship 47 (94)
Household income

Less than $20 000 24

$20000 - $49 999 7(14)

$50 000 — $99 999 22 (44)

$100 000 or more 17 (34)

Not sure 24
WIC participation 7(14)
Delivery type

Vaginal delivery 31 (62)

Cesarean delivery, scheduled 11 (22)

Cesarean delivery, emergency 7(15)
Parity (delivered where at least 5 months pregnant)

0 24

1 15 (30)

2 26 (52)

3 5(10)

4 24
Prior GDM 14 (28)
Prior breastfeeding attempt 36 (72)
Lactogenesis

Normal (< 3 days post partum) 29 (67.4)

Delayed (> 3 days post partum) 14 (32.6)
Management of GDM

Diet 50 (100)

Monitoring of glucose 50 (100)

Physical activity 39 (78)

Oral medications 18 (36)

Insulin 11 (22)

? % based on valid percentage

Internal reliability was calculated using Cronbach o for
each psychosocial scale; results ranging from 0.69 to 0.88 were
considered acceptable for continued analyses. The results of the
bivariate analyses are summarized in Table 4. Experiential atti-
tudes, the feelings about breastfeeding and a woman'’s experience,
correlated with duration and satisfaction. Satisfaction with prior
breastfeeding experience was positively associated with current
breastfeeding duration and satisfaction. Instrumental attitudes,
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beliefs about the benefits and importance of breastfeeding, also
correlated with duration and satisfaction.

A higher number of negative experiences in the child’s first week
of life (ie, introduction of formula, breathing problems, jaundice,
neonatal intensive care unit (NICU) admission) was negatively
associated with duration of breastfeeding and satisfaction (Table
4). Maternal postpartum experience (ie, postpartum blues, worry
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and feelings of shame regarding milk supply) was also negatively
associated with duration and satisfaction.

A higher level of encouraging cues after delivery was correlated
with a higher level of satisfaction, while a higher number of barri-
ers after delivery was negatively associated with duration and
satisfaction (Table 4). Self-efficacy was positively associated with
duration and satisfaction, whereas negative normative influence
(pressure from others to breastfeed since delivery) was correlated
with a lower level of satisfaction.

DISCUSSION

This study aimed to identify factors associated with breastfeeding
duration and satisfaction. Attitudes were associated with breast-
feeding duration and satisfaction, while early experiences correlat-
ed with a shorter duration and a lower level of satisfaction. The
use of constructs from an integrated behavioral framework ap-
pears relevant in the context of understanding breastfeeding satis-
faction and duration after GDM. Although the findings on positive
beliefs are consistent with existing research,2835 this study high-
lights the impact of experiential attitudes and unavoidable chal-
lenges associated with breastfeeding after GDM. Proactive and
ongoing support is needed to help women navigate the distinct
challenges of breastfeeding after GDM, including delayed lactogen-
esis.

Consistent with past research on delayed lactogenesis after
GDM,17.18 one-third of women reported delayed lactogenesis, and
40% reported that milk supply was a barrier to reaching breast-
feeding goals. While delayed lactogenesis was not related to dura-
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tion of breastfeeding, it was associated with a lower level of
breastfeeding satisfaction. There is currently a lack of best practic-
es or interventions to address delayed lactogenesis; however, as-
sessment of lactogenesis and proactive recognition of delayed
lactogenesis may help coordinate a woman’s postpartum breast-
feeding plan after GDM.

Instrumental (beliefs about breastfeeding) and experiential
attitudes (expectations and feelings about the experience) were
correlated with satisfaction and duration. The finding related to
experiential attitudes and satisfaction is an important contribution
from this study. Forty-six percent of women reported that breast-
feeding was uneasy or not easy at all compared to their expecta-
tions. It is possible that negative early experiences, including those
in the child’s first week of life challenged breastfeeding expecta-
tions. Women should be informed of the potential challenges
related to breastfeeding after GDM (ie, delivery type, delayed lac-
togenesis, and infant complications). Although these challenges
may not be always avoided, interventions may be enhanced by
improving beliefs about the perceived benefits of breastfeeding
after GDM while also addressing self-efficacy and expectations
over the course of the breastfeeding experience.

Most survey respondents had prior experience with breastfeeding,
and prior breastfeeding satisfaction was associated with current
satisfaction and duration. Yet, among those with prior experience,
60% reported that breastfeeding after GDM was somewhat uneasy
or not easy at all, and 32% of the overall sample did not feel confi-
dent to breastfeed future children. Given the relationships be-
tween prior experience and current satisfaction and duration, it

le 4. Impact of Variables from an Integrated Behavioral Model on Breastfeeding Duration and Satisfaction among a Sample of
hwest Ohio Women with History GDM (n = 50) who Intended to Breastfeed

'IZuration p iatisfaction p

Prior breastfeeding satisfaction .70 <.001 72 <.001
Initial cues to action -.09 .62 27 .06
Knowledge -.06 .72 .16 .26
Negative first week experiences -.36 .03 -.32 .03
Maternal postpartum experience -42 .01 -47 .001
Experiential attitudes .67 <.001 75 <.001
Instrumental attitudes 35 .04 43 .002
Negative normative influence =25 14 -43 .002
Self-efficacy beliefs 37 .03 .52 <.001
Satisfaction with support .05 .79 A1 .003
Encouraging cues after delivery .35 .04 .59 <.001
Barriers after delivery -44 .008 -.69 <.001
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may be important to investigate how challenging experiences af-
ter GDM may influence future breastfeeding intentions and expec-
tations, especially for first-time mothers or those without prior
breastfeeding experience. Health care providers should assess for
prior negative experiences, as these women may benefit from
additional support and counseling to encourage breastfeeding

success.

Although the overall knowledge score was not significantly related
to the outcome variables, 62% of the sample erroneously believed
that “If a mother’s blood sugar is high, excess sugar could pass into
the breastmilk.” Qualitative findings demonstrated that women
were generally unaware of the benefits of breastfeeding specific to
GDM. While most women (72%) reported some form of postpar-
tum education to reduce risk for diabetes, this did not address
breastfeeding after GDM for most women (74%). Early use of for-
mula, lack of provider support, and mixed messages were cited in
the qualitative interviews. Similarly, data from the Infant Feeding
Practices Study Il suggest that women with GDM were less likely
to report that breastfeeding was ideal, and women with GDM were
3 times as likely to report that their health care provider preferred
the use of formula.3¢ There appears to be a need for consistent
breastfeeding messaging that is tailored to address the specific
benefits of breastfeeding after GDM. These efforts could be feasi-
bly incorporated into postpartum care planning, starting in preg-
nancy.

Initial breastfeeding cues to action (before delivery) was not sig-
nificantly related to breastfeeding duration or satisfaction. It is
possible that cues to action may have contributed to breastfeeding
attitudes; however, this was not a focus of this study. Encouraging
cues after delivery were associated with breastfeeding duration
and satisfaction. In contrast, negative maternal postpartum expe-
riences and pressure from others to breastfeed correlated with a
lower level of breastfeeding satisfaction. This suggests the im-
portance of support that is positively framed. Efforts to educate
family members and health care providers may be warranted to
help women feel supported, rather than feeling ashamed about
her breastfeeding experience or milk supply.

Most women (74%) were satisfied with breastfeeding education
received during pregnancy; however, a higher proportion were
dissatisfied with postdelivery education and support. Several
women indicated no support, while others reported that social
media and the internet were their primary sources of education
and support after delivery. These findings are important, given the
impact of barriers and self-efficacy. Women who participated in
the elicitation phase cited an interest in having support from other
women who have experienced GDM or low milk supply; this is in
alignment with the US Preventive Services Task Force’s recom-
mendation for peer support.3” Future programs should consider
ways to assess a woman’s self-efficacy and incorporate ongoing
support, including the support of peers.

ojph.org
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Identification of all eligible cases was not possible due to insuffi-
cient information in the screening record, and this may have led to
sampling bias. It is also possible that nonresponders had a more
challenging experience, which influenced their decision to not
participate. The lack of diversity in the sample further limits the
external validity. As a result, these factors limited the elicitation
sample size, the potential for saturation, and the capture of a
range of experiences to inform the survey. While common themes
were identified and incorporated into the questionnaire, it is pos-
sible that other experiences not described in the elicitation phase
have importance to breastfeeding after GDM. Phone interviews
may be practical to use in future studies, given the challenges
women are balancing in the first year post partum.

Some scales in the survey instrument were limited to a few items
which may limit the understanding of the construct. This study is
also limited by the potential for social desirability bias. Another
significant limitation is that retrospective recall was required,
which may increase reporting error. It is possible that women
misreported the onset of lactogenesis. It is also conceivable that
women who had a more challenging experience may have been
able to recall a greater number of challenges or exaggerated their
experience, whereas those who had a positive experience may
have underestimated barriers or the positive impact of support.

Given that this was a small study with a limited sample size, de-
scriptive statistics and bivariate tests were used to describe po-
tential relationships of interest to breastfeeding satisfaction and
breastfeeding duration. Future work including a larger, diverse
sample and the use of multivariate analyses that control for con-
founders may improve understanding of these relationships. De-
spite these limitations, the exploratory study does provide insight
into the possible facilitators and challenges to breastfeeding satis-
faction and duration after GDM.

PUBLIC HEALTH IMPLICATIONS

From a public health standpoint, our study identified gaps in care,
support, and the need to enhance early experiences with breast-
feeding after GDM. While the findings are exploratory and have
limited external validity, the information was shared with the
hospital’'s women'’s services and maternal fetal medicine admin-
istration to initiate efforts to improve breastfeeding after GDM.
Since this study, the hospital has explored opportunities to ad-
dress postpartum health in general and efforts are continuing.

The findings suggest a need for health communication interven-
tions that start in pregnancy to optimize attitudes about the im-
portance of breastfeeding after GDM. Given that expectations will
change over time with experience, it is important that interven-
tions continue in the postpartum period to address negative expe-
riential feelings. Community resources to provide ongoing support
after GDM are recommended. While programs such as the Special
Supplemental Nutrition Program for Women, Infants, and Chil-
dren (WIC) are available in the community, not all women will
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qualify for this program. Peer support programs focused on the
woman with GDM should be explored by community breastfeeding
programs and hospital outreach efforts.

Early experiences may also be influenced by improved hospital
practices and postdelivery support. The Baby-Friendly Hospital
Initiative (BFHI) encourages breastfeeding by improving hospital
practices including, but not limited to, counseling mothers, provid-
ing mothers with support, and encouraging positive early experi-
ences such as skin-to-skin contact and rooming in.38 This initiative
also ensures that staff have adequate knowledge and skills to sup-
port breastfeeding. The hospital where women were recruited is
not BFHI-certified; however, it participates in Ohio’s First Steps for
Healthy Babies3? program, which is modeled after BFHI.40 While
BFHI does not address GDM specifically, the broad clinical practice
goals in combination with specific training and resources for GDM
and breastfeeding could be explored. Collectively, this study pro-
vides a better understanding of the factors that have importance
to breastfeeding outcomes after having GDM, but more work is
needed.
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ABSTRACT

Background: Ohio First Steps for Healthy Babies (First Steps) is a free, voluntary statewide designation program
coadministered by the Ohio Department of Health and the Ohio Hospital Association that promotes breastfeeding-
supportive maternity practices aligned with the Baby-Friendly Hospital Initiative (BFHI).

Materials and Methods: We examined Ohio birthing hospitals’ participation in First Steps, and changes in breastfeed-
ing rates at hospital discharge, over the first 12 quarters of the program (July 15, 2015, to July 14, 2018) for all 110
licensed Ohio birthing hospitals. The 81 (73.6%) that achieved at least 1 step over the study period (designated as First
Steps hospitals) were compared to the 29 non-First Steps hospitals, and the 17 that began participation at First Steps
startup (July 15, 2015) were identified for additional analysis. Changes in breastfeeding rates were examined using a

mixed effects multivariate regression model.

Results: Breastfeeding increased significantly over the program period from 73.8% to 76.7% (mean 0.19% per
quarter, p = .0002), but without a significant difference in breastfeeding rates between First Steps and non-First Steps
hospitals. However, in a pre- and post-program analysis for the 17 hospitals that began participation at First Steps
startup (excluding an additional 6 hospitals with BFHI designation), number of quarters in the program, number of
steps completed, and number of births in 2015 were significantly associated with breastfeeding rates. Hospitals that
completed at least 2 steps every 5 quarters in the First Steps program increased breastfeeding when compared to

those not participating in the program.

Conclusion: These encouraging results provide a formal evaluation of a best practices BFHI-modelled statewide

program.

Keywords: Birthing hospitals; Breastfeeding protection, promotion and support; Maternity practices; Perinatal

care; Program evaluation; Baby-friendly hospital initiative

INTRODUCTION

Exclusive breastfeeding through 6 months of age, followed by ad-
dition of complementary feeds and continued breastfeeding as
long as the breastfeeding dyad desires, is recommended by numer-
ous professional organizations.!-3 The multiple health benefits of
breastfeeding for mothers, children, and society demonstrate a
“dose-response,” and benefits increase with greater duration and
exclusivity of breastfeeding.4#> Optimal breastfeeding practices
lead to lower risk of infection-related and all-cause mortality for

ojph.org

infants, reduced risk of sudden infant death syndrome, and re-
duced maternal risk for breast and ovarian cancer, type 2 diabetes,
and cardiovascular diseases.*®> The Department of Health and Hu-
man Services national health practices benchmarking goals
(Healthy People 2020) include specific breastfeeding goals for
initiation, and exclusivity at 3 and 6 months of 81.9%, 46.2%, and
25.5%, respectively.6 Although Ohio’s rates of 81.9%, 44.4%, and
23.7%, respectively, were encouraging,’ Ohio’s overarching goal is
to go beyond Healthy People 2020 breastfeeding goals.
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The Centers for Disease Control and Prevention (CDC) Guide to
Strategies to Support Breastfeeding Mothers and Babies identifies
breastfeeding-supportive maternity care practices as a key strate-
gy.8 These evidence-based practices align with the Ten Steps of the
Baby-Friendly Hospital Initiative (BFHI), which are: 1) have a writ-
ten breastfeeding policy that is routinely communicated to all
health care staff; 2) train all health care staff in the skills necessary
to implement this policy; 3) inform all pregnant women about the
benefits and management of breastfeeding; 4) help mothers initi-
ate breastfeeding within 1 hour of birth; 5) show mothers how to
breastfeed and how to maintain lactation even if they are separat-
ed from their infants; 6) give infants no food or drink other than
breast milk, unless medically indicated; 7) practice rooming-in
(allow mothers and infants to remain together 24 hours a day);
8) encourage breastfeeding on demand; 9) give no pacifiers or
artificial nipples to breastfeeding infants; and 10) foster the estab-
lishment of breastfeeding support groups and refer mothers to
them on discharge from the hospital or birth center.® Implementa-
tion of the Ten Steps, either individually or in any combination as a
“bundle,” is associated with improved breastfeeding outcomes,
specifically increased rates of breastfeeding initiation, continua-
tion, and exclusivity.>-14 A systematic review similarly documented
a “dose-response” improvement in breastfeeding initiation, exclu-
sivity, and duration with implementation of the Ten Steps.15 We
acknowledge controversy regarding aspects of the BFHI designa-
tion process, with concern expressed by some for need for addi-
tional policies and procedures to promote infant safety and mater-
nal choice in Baby-Friendly designated hospitals;1617 both point
and counterpoint arguments are available.1518 We remain in full
support of BFHI designation, but emphasize here that while Ohio
First Steps is modelled on the BFHI Ten Steps, it differs meaning-
fully in requirements and implementation.

Public health efforts to increase the number of hospitals incorpo-
rating BFHI-aligned practices have included national initiatives,
including “Best Fed Beginnings,” Communities and Hospitals ad-
vancing Maternity Practices and the EMPower Breastfeeding Initi-
ative,19-21 that enroll individual hospitals in collaborative work to
support BFHI designation; state-based quality improvement
groups which include selected hospitals working together to im-
prove breastfeeding-supportive maternity practices;?223 and
initiatives modelled on the Carolina Global Breastfeeding Institute
Program, in which state partners collaborate to improve maternity
practices statewide.

Several national initiatives9-22 and state-based quality improve-
ment initiatives2324 have successfully implemented breastfeeding
supportive maternity practices, but only 1 publication describes a
statewide collaborative like First Steps.25 The New Hampshire Ten
Steps to Successful Breastfeeding Collaborative, led by 2 academic
physicians, held workshops open to all 20 New Hampshire birth-
ing hospitals, with a successful increase in step attainment.25> The
Ohio First Steps program differs from New Hampshire’s in that
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Ohio’s First Steps is led by the Ohio Department of Health (ODH)
and the Ohio Hospital Association (OHA) in collaboration with
multiple stakeholders, and Ohio is a more diverse and larger state
with over 100 accredited birthing hospitals. We aim here to de-
scribe the program and evaluate its impact on statewide breast-
feeding rates.

METHODS

Setting and Design

This work was conducted in the state of Ohio. In 2014, ODH led a
5-year CDC-funded “Ohio Chronic Disease Collaborative” strategic
initiative which, relevant here, introduced a hospital “best practic-
es” designation program. Partners included ODH, OHA, the Ohio
Breastfeeding Alliance (an arm of United States Breastfeeding
Committee), the Ohio Lactation Consultants Association, the Amer-
ican Academy of Pediatrics, and individual lactation providers. The
ODH launched the program in 2015 modelled on the Carolina
Global
Division of Public Health Maternity Center Breastfeeding-Friendly

Breastfeeding Institute’s program, “North Carolina
Designation,” which offers recognition to North Carolina birthing
hospitals for achieving practices that “protect, promote, and sup-
port breastfeeding” analogous to the Ten Steps of the Baby-
Friendly Hospital Initiative.26 The Carolina Institute provided
coaching and technical support for Ohio’s “First Steps for Healthy

Babies,” referred to below as Ohio First Steps.2”

This research involved a retrospective case series conducted as a
quasi-experimental program evaluation. We aimed to compare
birthing hospitals participating versus those not participating in
Ohio First Steps activities and designation.

Participants

All licensed birthing hospitals in Ohio were included in the evalua-
tion. Hospitals were considered the unit of participation.

Procedures

The Ohio First Steps Program is run collaboratively. The ODH and
OHA representatives share administrative duties for Ohio First
Steps, and all Ohio birthing hospitals receive regular program com-
munications.?” Birthing hospitals can earn up to 5 stars, 1 for each
2 steps achieved, and can choose the order and number of steps
they tackle. Hospitals can apply multiple times as they implement
new steps. A designation team made up of stakeholders and ODH
and OHA representatives meets monthly and reviews applications
quarterly. Hospitals with BFHI designation at application are
automatically awarded 5 stars. (Information on date of step imple-
mentation is not available, so it is possible that some non-BFHI
designated hospitals had already implemented steps prior to the
Ohio First Steps program.) Ohio First Steps is not intended to take
the place of BFHI designation or provide designation coaching.

Ohio First Steps kicked off with a webinar and statewide training:
ODH partnered with the University of Louisville Center for Women
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and Infants (University of Louisville Hospital) to hold 21 “train the
trainer” sessions for postdelivery skin-to-skin, attended by 92
Ohio hospitals. A program website was created in 2015, and post-
ing of free additional resources available to all Ohio birthing hospi-
tals is ongoing (Figure 1). In 2018, 19 “train the trainer” skills labs
in support of step 2 (maternity staff training) were held with 80
Ohio hospitals participating; a free online step 2 staff training
(with CEUs) was adapted and posted in 2018.28 Ohio First Steps
funding sources have included ODH, block grants to ODH, OHA and
the Association of State and Territorial Health Officials grants.29

Measures and Outcomes

Birth certificate data from January 15, 2012, through July 14, 2018,
were obtained from the ODH Bureau of Vital Statistics. This in-
cludes the program period (July 15, 2015, through July 14, 2018)
and the baseline period, the quarter prior to the first applications
(April 15, 2015, through July 14, 2015). Additionally, data from
January 15, 2012, through April 14, 2014, (pre-program period)
were used in analysis done on the first 17 hospitals that applied
for recognition (see below). The birth certificate includes a unique
identifier for birth facility and records whether the infant is being
breastfed at hospital discharge. We utilized the “breastfed at dis-
charge” variable as a proxy for breastfeeding initiation in order to
calculate quarterly rates at the hospital level and better measure
the effects of the Ohio First Steps program. “Breastfed at
discharge” includes both exclusively breastfed infants and those
receiving any breast milk at discharge, as per the relevant Joint
Commission Perinatal Core Measure data collected at that time.
Seven facilities exempt from licensing, such as freestanding birth-
ing centers, were excluded from the analysis.

There were 438 896 live births at the 110 licensed birth facilities
during the program period (April 15, 2015, through July 14, 2018).
A total of 2818 births were excluded because “breastfed at dis-
charge” was marked as unknown. Additionally, multiple gestation
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births, infants who died prior to discharge, infants who were
transferred to neonatal intensive care unit or another facility, and
mothers who were transferred were excluded (n = 32 679). These
mother-infant dyads were excluded because breastfeeding at dis-
charge could not have been reliably assessed. This left a sample
size of 403 399 births.

A separate analysis of 17 hospitals that entered the program in the
first quarter (explained in more detail below) was completed us-
ing data from January 15, 2012, through July 14, 2018. During that
time period, there were a total of 146 693 live births at the 17 hos-
pitals, of which 3951 were excluded due to missing information on
breastfeeding at discharge. An additional 1078 births were exclud-
ed because they were multiple gestation, infants who died prior to
discharge, infants who were transferred to neonatal intensive care
unit or another facility, or mothers who were transferred. This left
a sample size of 141 664 for this part of the study. For each includ-
ed hospital, average maternal age, percent of mothers with a col-
lege education, percent of births covered by Medicaid, percent of
births to non-Hispanic black mothers, and number of births
(grouped into 5 categories, <249, 250-499, 500-999, 1000-1999
and 22000) were extracted from 2015 data.

Number of steps completed (0 to 10), number of quarters in pro-
gram (0 to 12), obstetrical service level, BFHI designation status,®
and micropolitan versus metropolitan location for each hospital
were linked to the hospital level vital statistics variables described
above. Participation was defined as making formal application for
recognition through Ohio First Steps and achieving at least 1 step
by April 2018. As noted above, date of step implementation was
not available. Therefore, the assumption was made that steps were
achieved in the quarter prior to the submitted application. Obstet-
rical level of service was defined per Ohio Administrative Code
§3701-7: in summary, level 1 includes basic care, level 2 includes
specialty care, and level 3 includes subspecialty care, with full cri-
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teria as per the referenced code.3? Micropolitan and metropolitan
location were defined by the county they are located in as in sec-
tion 3.1.1 of the Medicare Advantage Network Adequacy Criteria
Guidance.3! There were no licensed birthing hospitals in rural

counties.
Statistical Analysis

For Ohio First Steps hospitals, defined as those Ohio birthing hos-
pitals who applied for and achieved any steps, the number of steps
achieved and number of quarters of participation during the pro-
gram period were determined. The most and least frequently
achieved steps were identified. Six hospitals closed during the
program period. For these hospitals, number of steps and quarters
of participation are as of the quarter they closed. Additionally, the
total number of Ohio birthing hospitals (including both First Steps
and non-First Steps hospitals) utilizing any Ohio First Steps train-
ings, resources, or educational offerings was summarized by
count.

There were 3 separate analyses conducted. First, breastfeeding
(BF) rates for all maternity hospitals in Ohio during the baseline
and program periods were examined to determine if there was a
significant increase in BF rates over time at the state level. The
average rate for breastfeeding at discharge in Ohio was calculated
using all live births (exclusions noted above) that took place at the
110 birthing hospitals included in the study. A Poisson regression
was used to model the trend in numbers of infants breastfed at
discharge over the program period (measured in quarters) with
an offset term, the logarithm of the number of live births.

Second, a mixed effects multivariable regression model with hos-
pitals as the random effect was used to compare changes in quar-
terly BF rates between First Steps hospitals and non-First Steps
hospitals. The fixed effects considered in the regression model are
detailed below.

Third, a cohort of First Steps hospitals that joined the program in
the first quarter (July 15 to October 14, 2015) were identified for
additional analysis to examine the effect of First Steps. This cohort
included 17 hospitals. In the first quarter, there were 23 partici-
pating hospitals, but 6 of those had previously achieved BFHI des-
ignation and, thus, were excluded to prevent bias since they would
have already been practicing the Ten Steps to Successful Breast-
feeding prior to the Ohio First Steps program. For the 17 hospital
cohort, BF rates in the program period were compared to BF rates
in a pre-program period of 13 quarters (January 15, 2012, to April
14, 2015, with the first quarter January 15 to April 14, 2012, used
as baseline for the pre-program period). A mixed effects multivari-
able regression model with hospitals as the random effect was
used to determine if the program had an effect on quarterly
breastfeeding rates in a pre- and post-program analysis above a
baseline quarter (the first quarter of the pre-program period and
the first quarter of the program period, etc.). A log transformation
of standardized breastfeeding rates above the baseline quarter
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was modeled. Supplemental Material Table 1 defines the time
period of each of the pre- and post-quarters.

The following fixed effects were considered in the multivariate
regression model of breastfeeding rates: time measured in quarter
of a year, a dichotomous variable designating the quarter as pre-
program or post-program, obstetrical service level of the hospital
(3 levels), the number of quarters the hospital has been in the
program (for pre-program quarters this variable equals 0 and for
post-program quarters it increases by 1 each quarter), the number
of steps in the Ohio First Steps program that the hospital has com-
pleted (for pre-program quarters this variable equals 0 and for
post-program quarters it equals cumulative number of steps
achieved), average maternal age by hospital in 2015, percent of
mothers at hospital with a college education in 2015, percent of
mothers with Medicaid insurance at each hospital in 2015, percent
of non-Hispanic black mothers at each hospital in 2015, number of
births at each hospital in 2015, number of births by hospital in
2015 (by 5 levels described above), hospital location in a metro-
politan or micropolitan area (as defined above). Quarter of appli-
cation was used as a proxy for step implementation due to lack of
information on specific dates. Therefore, all pre-program quarters
were set to 0, SAS version 9.4 (SAS Institute) was used for all sta-
tistical analyses, and P values < 0.05 were considered statistically
significant.

RESULTS

Hospital participation

At program initiation, Ohio had 110 licensed birthing hospitals. Of
these, 103 (93.6%) attended an Ohio First Steps training or used
Ohio First Steps materials. During the program period, 81 Ohio
birthing hospitals (73.6%) achieved at least 1 step and were
therefore defined as a First Steps hospital. First Steps hospitals
achieved a mean of 6.0 steps per hospital. Of First Steps hospitals,
step 2 (“train all health care staff...”) and step 6 (“give infants no
food or drink other than breast milk...”) were least frequently
achieved, respectively (39.5% and 40.7%). Step 10 (“foster the
establishment of...support groups..”) and step 8 (“encourage
breastfeeding on demand”) were most frequently achieved, re-
spectively (87.7% and 90.1%). Characteristics of First Steps and
non-First Steps hospitals (Table 1) and the number of hospitals
achieving each step (Table 2) are presented. The number of stars,
which is achievement of any 2 steps, and the number of quarters
in the First Steps program for First Steps hospitals are presented
in Supplemental Material Table 2.

Breastfeeding Rates at Discharge

For the first analysis, combining all birthing hospitals, there was a
significant increase in the number of infants breastfed at hospital
discharge by quarter over the program period (coefficient for
quarter = 0.0025, P <0.0001). The increase in the proportion of
infants breastfed at discharge by quarter in Ohio is shown graph-
ically in Figure 2. However, for the second analysis, there was no
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ITabIe 1. Hospital Characteristics by Ohio First Steps Program Participation

First Steps hospitals® Non-First Steps hospitals

Hospital descriptors (N =81), n (%) (N = 29), n (%)
Baby-friendly USA designation ¢ 5(6) 0(0)
Level of obstetrical care®%©

Level 1 - Basic care 37 (46) 20 (69)

Level 2 — Specialty care 24 (30) 4 (14)

Level 3 — Subspecialty care 18 (22) 507)
Annual live deliveries (2015)

<249 5 (6) 7(24)

250-499 15(18) 7 (24)

500-999 33 (41) 9 (31)

1000-1999 13 (16) 3(1)

> 2000 15 (18) 3(10)
County type

Metropolitan county 69 (85) 21 (72)

Micropolitan county 12 (15) 8 (28)
Maternal descriptors (N =94,791), n (%) (N = 24,952), n (%)
College education of mothers’ 29401 (31.0) 7373 (29.5)
Medicaid births’ 37298 (39.3) 10316 (41.3)
Non-Hispanic black births' 15908 (16.8) 3770 (15.1)
Maternal age, mean’ 27.9 years 27.8 years

2 First Steps hospitals are hospitals that have achieved at least 1 step by April 2018.

® Current as of July 2015

¢ Per Baby-Friendly USA https://www.babyfriendlyusa.org/about/

9 Obstetrical levels of care are defined per Ohio Administrative Code §3701-7, summary descriptor provided here with full definition available in the Ohio Administrative
Code as referenced.

¢ Level of obstetrical care was not available for 2 of the hospitals; 1 of which achieved First Steps recognition and 1 that did not.

f Among births that took place in 2015

ITabIe 2. Participating Ohio First Steps Hospitals: Number of Hospitals Achieving Each Step

Specific steps achieved * Hospitals achieving (N=81), n (%)
1. Written policy regarding breastfeeding 63 (77.8)
2. Train staff in breastfeeding policy elements 32 (39.5)
3. Inform pregnant women about breastfeeding 49 (60.5)
4. Help mothers initiate breastfeeding within 1 hour 63 (77.8)
5. Show mothers how to maintain breastfeeding even if separated from the infant 45 (55.6)
6. Give infants breast milk only unless medically indicated otherwise 33 (40.7)
7. Full rooming in 51 (63.0)
8. Encourage breastfeeding on demand 73 (90.1)
9. Avoid pacifiers for breastfeeding infants 45 (55.6)
10. Foster breastfeeding support groups for post-discharge and refer to these 71(87.7)

?Step descriptions are truncated summaries for table purposes.
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statistically significant difference in rates of breastfeeding at dis-
charge between First Steps hospitals (81 hospitals) and non-First
Steps hospitals (29 hospitals).

Multivariate Analysis with Respect to Breastfeeding and Pro-
gram Participation at Startup

In analysis of the 17 hospital cohort that joined the Ohio First
Steps program in the first quarter, the following fixed effects were
found to be significantly associated with breastfeeding rates in a
mixed effects multivariate regression model; time measured in
quarter of a year (coefficient = 0.0026, P value = 0.0016), the
number of quarters the hospital has been in the program
(coefficient = -0.004, P value= 0.0067), the number of steps in the
program that the hospital has completed (coefficient = 0.0104,
P value < 0.0001), and the number of births at the hospital in 2015
(coefficient = 0.000025, P value = 0.046). The coefficients show
that breastfeeding rates increased over time. All other fixed effects
were not significantly associated with breastfeeding rates at dis-
charge. Specifically, hospitals that completed at least 2 steps every 5
quarters in the Ohio First Steps program increased breastfeeding
when compared to not participating in the Ohio First Steps pro-
gram (pre-program quarters).

DISCUSSION

Ohio First Steps for Healthy Babies is a statewide collaborative
established in 2015 to protect and promote breastfeeding via ma-
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ternity care practices modelled on the BFHI Ten Steps. Most li-
censed Ohio birthing hospitals (93.6%) have participated in Ohio
First Steps trainings or used Ohio First Steps materials; 81 hospi-
tals (73.6% of the 110 licensed maternity facilities) applied for
and received Ohio First Steps designation as of July 14, 2018.
Overall, Ohio breastfeeding rates increased significantly over the
program period. Although there was not a significant overall dif-
ference in breastfeeding rates by Ohio First Steps participation
over this period, there was an increase in breastfeeding rates in a
subanalysis for the 17 hospitals (not already BFHI designated)
that began Ohio First Steps participation when the program start-
ed (July 2015). Hospitals that complete at least 2 steps every
5 quarters in the program increased breastfeeding rates when
compared to not participating in the program (pre-program
quarters). We believe this is the first formal evaluation of a 10
step-modelled statewide public health supported breastfeeding
program, which many states have begun.29

The only other statewide initiative to report on results of a BFHI
Ten Steps-modelled program is The New Hampshire Ten Steps to
Successful Breastfeeding Collaborative. This initiative was led by 2
academic physicians who conducted a statewide needs assess-
ment, followed by 2 workshops open to all 20 New Hampshire
birthing hospitals and focusing on 6 of the 10 steps found most in
need of improvement. Follow-up analysis 3 years later document-
ed increased step attainment among the 6 “intensive collaborating
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hospitals” and the 4 hospitals working toward BFHI designation.25
Here we also provide a 3 year follow-up, and also note that a sub-
group of birthing hospitals (the 17 with participation from
program start up) had notable improvements in attainment of
breastfeeding-supportive birthing hospital practices. However,
Ohio First Steps differs in that it is a public health-led initiative
that includes more than 100 birthing hospitals in a larger and
more diverse state, focuses on surrogate achievements for all of
the 10 steps, and is an ongoing program.

Evidence supports the positive impact on breastfeeding initiation,
duration and exclusivity of the BFHI Ten Steps maternity practic-
es.1315 Recent studies including a systematic review showed
a dose response between the number of BFHI steps to which wom-
en are exposed and the likelihood of better breastfeeding out-
comes.13-15 [n this study, we evaluated the influence of Ohio First
Steps on breastfeeding initiation only, and utilized as a proxy the
“breastfed at discharge” variable, which includes exclusive and any
breastfeeding, because this was the most reliable measure of
statewide breastfeeding outcomes available. Controversies related
to BFHI designation, including calls for additional policies related
to infant safety and maternal choice, appear to relate to the rigor-
ous nature of the BFHI designation process. Ohio First Steps, and
other state programs such as the Texas Ten Step Program, which
similarly provide designation for breastfeeding-supportive birth-
ing hospital practices, are modelled on the Ten Steps of the BFHI,
but offer flexibility and less laborious verification. We emphasize
that BFHI designation is an intensively monitored and highly spe-
cific process, and the work of Ohio First Steps, and any effects it
has on Ohio’s birthing hospitals, cannot be directly compared. Ohio
First Steps does not conduct hospital visits and is not intended to
substitute for the rigorous designation program of Baby-Friendly
USA.

Although Ohio’s rate of breastfeeding at hospital discharge in-
creased significantly over the program period, we did not demon-
strate a direct effect of the First Steps program on this outcome.
Study limitations are several. First, the majority of other national
and state proctored programs aimed at increasing breastfeeding-
supportive maternity practices enrolled program-selected hospi-
tals.162021 Hospitals willing to engage in facility-changing quality
improvement work are appropriately self-selected for initiative,
expertise, leadership, and hospital administration support. This
approach differs from that of Ohio First Steps, which seeks to “lift”
maternity practices of all Ohio hospitals by making tools, technical
support, and trainings widely available and free, with designation
recognition the main visible incentive. Second, the broad availabil-
ity of First Steps resources, in use by 93.6% of all Ohio maternity
hospitals, may have “diluted” the impact of First Steps. Demonstra-
tion of an effect among the first 17 First Steps hospitals is aligned
with this “dilution” of impact over time, with increasing program
visibility and exposure. Additionally, we did not collect infor-
mation about breastfeeding-supportive maternity practices among
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nonparticipating hospitals, and therefore cannot measure any
broader impact of Ohio First Steps to support this contention.
Third, the Ohio First Steps program was not run as a controlled
clinical trial with intervention arms for ethical and pragmatic rea-
sons, and this makes program evaluation challenging. We lack
information on initiation date of breastfeeding-supportive mater-
nity practices (“steps”) and, therefore, we had to assume steps
were implemented in the quarter prior to applying for First Steps
recognition. It is possible that non-BFHI designated hospitals had
steps in place prior to the start of the Ohio First Steps program
which could have influenced the results reported here. While all
Ohio birthing hospitals had the opportunity to engage with Ohio
First Steps at the beginning of the program, we can only assess
participation of those that applied for and achieved steps. There-
fore, given this analytic assumption, we cannot determine whether
the significant positive change in Ohio breastfeeding rates is due to
Ohio First Steps, or to other local and national initiatives. Fourth,
for consistency within the analysis presented here, birth certificate
breastfeeding was used. While a major statewide program to im-
prove the quality and fidelity of retrieval and reporting of perina-
tal breastfeeding data to the electronic birth certificate (Integrated
Perinatal Health Information System-IPHIS), preceded and ran
concurrently with Ohio First Steps, we acknowledge data accuracy
as a potential issue.

The main strength of this study is that it is the first comprehensive
evaluation of a state-based public health-supported 10 step-
modelled breastfeeding program for maternity hospitals. In con-
trast to the statewide initiative in New Hampshire, Ohio First Steps
is supported by state resources (ODH and OHA) and includes mul-
tiple stakeholders beyond academic institutions, with ongoing
outreach to all birthing hospitals, and continued development of
new resources and trainings. The analysis used breastfeeding
rates from the Ohio Department of Health, Bureau of Vital Statis-
tics birth certificates and took a rigorous approach to examination
of this data. Ohio is a large and demographically diverse state with
over 100 maternity hospitals, and, thus, results may be generaliza-
ble to other similar programs and states.

Improvement is ongoing in the Ohio First Steps program. Hospitals
now must resubmit their endorsement of continuing adherence to
steps previously achieved after 3 years. While Ohio First Steps
applications initially accepted estimates for step performance
measures, with coaching and new data collection tools, measures
now must include at least 15 chart reviews or 5 maternal inter-
views per question.

PUBLIC HEALTH IMPLICATIONS

The main policy implication of this work is that it supports contin-
uation of the Ohio First Steps model, in which a statewide public
health-administered 10 steps-based program disseminates best
practices breastfeeding-supportive maternity care. Our results
suggest consideration of several future initiatives. A “Next Steps”
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initiative is being organized, with plans to enroll self-selected
birthing hospitals in a data collaborative with monthly webinars,
data and best practices sharing, specific step coaching, and availa-
bility of confidential benchmarking reports. Since step 2 (“train all
health care staff...”) and step 6 (“give infants no food or drink oth-
er than breast milk...”) were least frequently achieved, Ohio First
Steps created free training for step 2 (https://www.train.org/
odh/welcome [courses 1079957 and 1087379]), which has
already been used by over 1100 participants, and now has the
opportunity to consider strategies to further support and promote
breastfeeding exclusivity (step 6). The Ohio First Steps designa-
tion team is dedicated to ongoing quality improvement for the
First Steps program.

The main aim of sharing the work of Ohio’s First Steps for Healthy
Babies is to inform advancements of national best practices.
Although there was no overall difference in breastfeeding rates by
Ohio First Steps participation over the program period, there was
an increase in breastfeeding rates for the 17 hospitals (not already
BFHI designated) that began First Steps participation when the
program started. We believe this is the first formal evaluation of a
10 step-modelled statewide public health supported breastfeeding
program.
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ABSTRACT

Background: Electronic cigarettes (e-cigarettes) are often thought to be a healthier option to cigarette smoking.
e-Cigarettes have been found to overheat and explode. e-Cigarette explosions have caused severe trauma and rendered
patients in critical conditions. Inadvertent exposures to liquid nicotine products have caused systemic poisoning injuries.
We sought to characterize e-cigarette injuries presenting to emergency departments (ED) in 2018.

Methods: We analyzed one year of data from the US Consumer Product Safety Commission’s National Electronic
Injury Surveillance System (NEISS). Patients presenting with injuries associated with e-cigarette products were manually
identified for inclusion. We performed descriptive analyses on demographic factors, affected bodily regions, dispositions,
locations of occurrence, and mechanisms of injury. By applying sample weights, nationally representative estimates were

calculated.

Results: A total of 361667 injury cases were reported in NEISS (2018). We identified 50 e-cigarette injury cases,
generating a national estimate of 1739 (95% Cl [1333-2148]) patients presenting to US EDs with e-cigarette injuries in
2018. Approximately 1000 pediatric patients (age <17 years) and 700 adult patients (age 218 years) were included. The
median age when presenting to the ED was 4 years (interquartile range [IQR], 1-25). Over 85% of injuries occurred at
home. Ingestion (55.0%) was the most common mechanism of injury, followed by explosion (35.8%).

Conclusion: Children and adults are susceptible to injury from e-cigarette products. Changes in manufacturing

standards may prevent injuries from these products.

Keywords: e-Cigarette; Vape; Liquid nicotine; Injury surveillance; Epidemiology

INTRODUCTION

Electronic cigarettes (e-cigarettes) reached the US market in 2007
and have since been perceived as a healthier option to cigarette
smoking.! These battery-operated devices aerosolize liquid car-
tridges typically containing propylene glycol, nicotine, tetrahydro-
cannabinol (THC), or other chemical flavorants for personal use.23
e-Cigarette users activate lithium-ion battery power sources to
heat the cartridges and produce vapor for inhalation.# While
e-cigarettes do avoid the use of matches and lighters associated
with traditional cigarettes, e-cigarette use is not without its own
immediate risks. e-Cigarettes have been found to overheat, ignite,
and explode.l5> The process of thermal runaway associated with
lithium-ion batteries appears to be at the crux of these failures in
e-cigarettes. Given the lack of regulation on e-cigarette manufac-
turing practices, there could be great variability in the design,
quality, and types of materials used by different manufacturers,
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potentially leaving consumers more susceptible to injury. Further,
some consumers opt for personal modification of their devices
such as changing coil resistance or battery voltage.® When these
products are manufactured or modified poorly, they may be more
susceptible to short-circuiting when contacting seemingly innocu-
ous metal objects like keys and coins in users’ pockets, further
contributing to thermal runaway.26

e-Cigarette explosions have caused severe trauma and rendered
patients in critical conditions. While lithium-ion battery malfunc-
tion is not a new phenomenon, e-cigarette-related events may hold
the potential for more severe injury.! When used or stored, they
are kept in close proximity to vital structures of the face or near
the groin, respectively.25 These patients often present for emer-
gency treatment with third degree burns to the head, legs, groin,
and hands.z25 Though e-cigarette explosions are not common, the
US Fire Administration reported 195 e-cigarette explosions be-
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tween 2009 and 2016 were due to explosions, the majority of
which required hospitalization for management of burns around
the head and neck.5

The increasing prevalence of e-cigarette use among US adolescents
and young adults from 2017 to 2019 creates additional concerns for
public health.”8 In addition to explosion of e-cigarette products, inju-
ries have also occurred following inadvertent exposure to liquid nico-
tine, particularly among our youth.9-13 Nicotine exposure in young
children is highly concerning when considering the potential neuro-
logical insults that may result.14 Nicotine has several effects on the
human body. The binding of nicotinic cholinergic receptors primarily
induces sympathetic nervous stimulation, though parasympathetic
stimulation and neuromuscular blockade can occur with higher dos-
es.1* By efficiently penetrating the blood-brain barrier, nicotine can
directly affect the brain, clinically manifesting as emesis, seizures,
and coma.l* We sought to explore the extent of e-cigarette injuries
and better characterize the e-cigarette epidemic.

METHODS

Setting and Design

The National Electronic Injury Surveillance System (NEISS) is a
national injury database maintained by the US Consumer Product
Safety Commission (CPSC). The CPSC uses NEISS data to aid in
surveillance of injuries associated with consumer products and in
regulating manufacturing practices and sale of most consumer
products in the United States.1> The CPSC analyzes these data for
evidence of the need for product recalls, public awareness cam-
paigns, or product safety standards.15

The NEISS collects emergency department (ED) injury data from
approximately 100 US hospitals providing continuous emergency
care, yielding a statistically valid probability sample of the over
5000 hospital EDs across the nation.15 Professional NEISS coders
review medical records from each participating hospital and col-
lect from patients presenting to EDs with injuries associated with
consumer product use. The data collected include patient demo-
graphic information, affected bodily regions, diagnoses, dispositions
from ED, locations where injury occurred, associated product codes,
and text fields for clinical narratives.16

We examined e-cigarette product injury incidence and trends
across the United States. Per the Code of Federal Regulations and
US Department of Health and Human Services, research involving
the study of existing records is exempt from human subjects re-
search review if the source is publicly available or if information is
recorded in such a manner that subjects cannot be readily identi-
fied, directly or through linked identifiers.1” The NEISS is a public-
ly available, anonymized database; thus, this research is exempt
from institutional review board approval.

Participants

We analyzed data from all patients with injuries reported by NEISS
from January 1, 2018, through December 31, 2018. We did not
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restrict inclusion by age, affected bodily region, diagnosis, or spe-
cific product codes. Since tobacco products are not within the
CPSC’s regulatory jurisdiction, NEISS data are not coded specifical-
ly for e-cigarette products.18 The investigators analyzed case nar-
ratives to determine if e-cigarette products were involved with
injuries. All patients experiencing injury secondary to e-cigarette
products were included for analysis.

Procedures

We identified injuries associated with e-cigarette products by
searching clinical narratives for mention of the following terms:

» o« » o«

“vape,” “vapor,” “vaping,” “cig,” “hookah,” “e-liquid,” “eliquid,”
“nicotine.” We extracted all cases in which the clinical narrative
contained at least one of these terms. Two investigators inde-
pendently reviewed all extracted cases and determined whether
e-cigarettes were associated with each case. A third investigator
compared the independent reviews and determined if there were
any discrepancies in the determination of e-cigarette association.
For cases on which the two investigators were not found to agree,
a fourth investigator made the final decision independently. The
fourth investigator was blinded to prior reviews. The cases found
to be associated with e-cigarette products were extracted and in-
cluded for analysis in this study. Data were cleaned using Mi-

crosoft Excel (Microsoft Corporation, 2013).
Measures

The primary study objective was to characterize the annual inci-
dence of injuries associated with e-cigarette products presenting
to EDs across the United States in 2018. Secondary objectives were
identifying differences in injury incidence among pediatric and
adult patients, mechanisms of injury, affected bodily regions, and
dispositions. The CPSC considers NEISS estimates unstable if the
estimate is less than 1200, the number of cases is less than 20, or
the coefficient of variation exceeds 33%.16

Statistical Analysis

We performed descriptive analyses and applied adjusted sample
weights, yielding nationally representative estimates of e-cigarette
injuries presenting to US EDs. We analyzed the weighted distribu-
tion to determine proportions of e-cigarette injury by age, sex,
race, disposition, location of occurrence, bodily region affected,

and mechanism of injury.

We assessed normality with both Shapiro-Wilk tests and Q-Q
plots. We reported measures of central tendency for nonnormal
metrics as medians (interquartile ranges [IQR]). Statistical anal-
yses were performed using jamovi!? and R (R Core Team, 2019).

RESULTS

A total of 361 667 injury cases were reported in the NEISS data-
base in 2018, including 50 e-cigarette injury cases. This resulted in
a national estimate of 1739 (95% CI [1333-2148]) patients pre-
senting to US EDs with e-cigarette injuries in 2018 (Table 1). The
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median age of patients when presenting to the ED was 4 years
(IQR, 1-25 years). e-Cigarette injuries most frequently occurred
among females (55.1%; n=958) and whites (80.0%; 877 of 1097
reporting race) and at home (86.1%; 1248 of 1449 reporting loca-
tion). Most injuries were systemic and affected all parts of the
body. All injuries found to affect all parts of the body were caused
by ingestion (n=901, 51.8%). The cases reported as affecting an
unknown bodily region were also caused by ingestion (n=56,
3.2%). Explosions and burns typically involved the upper leg
(n=317, 18.2%), lower trunk (n=168, 9.7%), pubic region (n=18,
1.0%), and head (n=6, 0.3%).

Among all cases presenting with e-cigarette injuries, 1022 were
pediatric patients (age <17 years) and 717 were adult patients
(age 218 years) (Table 2). The median age of pediatric patients
was 1 year (IQR, 1-2 years), and the median age of adult patients
was 30 years (IQR, 19-45 years). Ingestion occurred among 93.5%
(n=956) of pediatric patients. Explosion occurred among 79.1%
(n=567) of adult patients. Pediatric patients experienced 100% of
ingestion injuries (n=956), whereas adult patients experienced
91.0% of explosion injuries (n=623). Most e-cigarette injury pa-
tients were treated and released (n=1299, 74.7%), though the
severity of injuries sustained by 347 (20.0%) patients necessitated
further care or hospital admission.

DISCUSSION

The United States currently lacks robust injury surveillance sys-
tems to monitor explosions, burns, and poisonings caused by e-
cigarettes. We analyzed nationally representative data to estimate
the incidence of e-cigarette injuries in a 1-year period and found
over 1700 patients presented to EDs in 2018 with e-cigarette inju-
ries. Approximately half of these injuries were due to ingestion,
and one-third were due to explosion of e-cigarette products. These
findings parallel trends noted in similar studies regarding
e-cigarette explosions and may raise concerns regarding the safety
of our youth and e-cigarette product ingestion.

Dohnalek and Harley! found a relative decrease in e-cigarette burn
and explosion injury incidence from 944 patients in 2016 to 726
patients in 2017. They also found most explosion injuries damaged
the upper leg and lower abdomen. Chang and colleagues® found
the annual incidence of e-cigarette poisoning event in children
from 2014 to 2017 to be 1000, 1736, 1416, and 411 injuries, re-
spectively. Nearly all were caused by ingestion.

We used the NEISS to estimate the public health burden of emer-
gency e-cigarette injuries among youth and adults in the United
States. Our study is not without limitations. Our study only exam-
ined injuries presenting to US EDs; our estimates may be con-
servative with regard to capturing all e-cigarette injuries since
patients experiencing less severe injuries may not have sought
emergency care, individuals experiencing injury may not have
been able to overcome health care access barriers, and fatal inju-
ries may not have presented to EDs. Additionally, since NEISS cur-
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rently does not use product codes specific for e-cigarette products,
we may have underestimated the value of e-cigarette injuries pre-
senting to EDs. Further, caution should be taken when interpreting
the generalizability of these results, as some reported measures do
not meet all the CPSC’s stability criteria and may potentially be
unreliable.

Other studies!!-13 have utilized data from the National Poison Data
System (NPDS) in attempts to characterize the extent of liquid
nicotine ingestion and poisoning in children. It was found that
most e-cigarette poisonings tracked by poison control centers
(PCCs) had minor health effects, with less than 3% of cases having
moderate, prolonged, or life-threatening symptoms.11-13 However,
analysis of NPDS data does have limitations. The NPDS findings
cannot be used for deriving population estimates, as NPDS is not
nationally representative. Further, NPDS data is collected from
telephone calls made to PCCs, but not all individuals poisoned by
these products call PCCs. It can be reasonably theorized that pa-
tients and families experiencing more serious injuries would be
inclined to directly seek emergency care rather than waiting to
consult a PCC before proceeding.

PUBLIC HEALTH IMPLICATIONS

The US Food and Drug Administration commissioner and US sur-
geon general declared youth e-cigarette use an epidemic in
2018.20.21 e-Cigarette products continue to harm youth and adults
across the nation, including in Ohio, though some longer-term
health effects are still unknown. The Ohio Department of Health
has reported 102 cases, including 96 hospitalizations, of vaping-
related lung illnesses across 38 counties, with a median patient
age of 25 years (range, 15-65 years).22 Chronic vaping-related inju-
ry surveillance and the recent implementation of Tobacco 21 legis-
lation in Ohio could prove beneficial to the health of our adoles-
cents and adults. Additional state-wide surveillance of acute inci-
dents, like burns and poisonings, may be beneficial for characteriz-
ing the immediate harms of e-cigarette products in Ohio. Evidence-
based population-level interventions are paramount for address-
ing public health concerns of this magnitude.

Our findings are likely consistent with the downward trend in
e-cigarette explosion and burn incidence from 2016! but may be
inconsistent with the downward trend in e-cigarette product in-
gestion and poisoning incidence from 2015. The increase in inges-
tion injuries from approximately 400 in 2017° to 950 in 2018 may
raise concerns regarding manufacturing standards and product
accessibility. Children may be susceptible to inadvertent nicotine
exposure from leakage in open systems and from pods lacking
tamper-proof mechanisms in closed systems. Haphazard storage
of liquid nicotine and pod refills could also contribute to uninten-
tional exposures. We encourage manufacturers, legislators, and
regulatory bodies to reevaluate the efficacy of e-cigarette product
manufacturing standards.
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-tte Injuries Presenting to US Emergency Departments in 2018

Characteristics Unweighted N Weighted N (%)
All [95% Cl] 50 1739 [1333, 2148]
Age, median (IQR), years 14.5 (1-29) 4 (1-25)
Sex
Male 34 781 (44.9)
Female 16 958 (55.1)
Unknown - _
Race
White 22 877 (50.4)
Black 7 107 (6.2)
Other 2 97 (5.6)
Asian 1 16 (0.9)
Unknown 18 642 (36.9)
Bodily region affected
Elbow 1 75 (4.3)
Knee 1 5(0.3)
Pubic region 1 18 (1.0)
Head 1 6(0.3)
Face 1 87 (5.0)
Lower trunk 4 168 (9.7)
Upper leg 14 317 (18.2)
Hand 2 91 (5.2)
Foot 1 75 (4.3)
All parts of body 23 901 (51.8)
Unknown 1 56 (3.2)
Disposition
Treated and released 35 1299 (74.7)
Treated and transferred 1 87 (5.0)
Admitted and hospitalized 9 194 (11.2)
Held for observation 3 66 (3.8)
Left without being seen 1 79 (4.5)
Unknown 1 17 (1.0)
Location of occurrence
Home 30 1248 (71.8)
Public 4 145 (8.3)
School 1 56 (3.2
Unknown 15 292 (16.8)
Mechanism of injury
Ingestion 24 956 (55.0)
Explosion 22 622 (35.8)
Other 4 161 (9.3)

Unweighted N: raw counts from database

Weighted N: national frequency estimate, statistically weighted

The CPSC considers a national estimate unstable and potentially unreliable when the weighted estimate is less than 1200 or fewer than 20 cases are present.
Counts and percentages adjusted for rounding; may differ from reported total.

-tte Injuries Among Pediatric and Adult Patients

Characteristics Pediatric Adult

All 1022 717

Age, median (IQR), years 1(1-2) 30 (19-45)

Mechanism of injury
Ingestion 956 (93.5) -
Explosion 56 (5.5) 567 (79.1)
Other 11(1.1) 150 (20.9)

Pediatric: Patients age <17 years when presenting to the ED
Adult: Patients age >18 years when presenting to the ED
The CPSC considers a national estimate unstable and potentially unreliable when the weighted estimate is less than 1200.
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ABSTRACT

Background: Drug overdose deaths, specifically opioid-related deaths, are a public health crisis in the United States
with high incidence observed in many Midwestern states, including Ohio. Butler County, Ohio, has the third highest
opioid-related death rate in the state. Information on overdose deaths, collected by the county coroner, can serve as a
data source for analysis of this public health concern. Given this access, stakeholders can investigate trends in their

community for their idiosyncratic interest.

Methods: A web application was developed, using the R Shiny package, to visualize and explore the characteris-
tics of all overdose deaths in Butler County between 2013 and 2018. Demographics of the decedents, drugs found in the
decedents’ postmortem toxicology analyses, annual trends in overdose deaths, and the location of these cases can be

examined.

Results: The web application provides a graphical user interface that allows a user to request specific analyses
and summaries. “Who is dying from opioid overdoses?,” “What drugs, including opioids, are found in people dying from
drug overdoses?,” and “Has the number of opioid involved deaths increased in a specific community over time?” are
examples of questions that can be explored using this application.

Conclusion: This application empowers both the public and local policymakers to investigate the impact of
overdose deaths on their communities. Understanding characteristics of the epidemic is an important first step to
addressing this problem. The expansion of this application to include other counties in Ohio could be truly beneficial

to communities that need it.

Keywords: Epidemic; Ohio; Opioid; Overdose death; R Shiny application

INTRODUCTION

In the United States, more than 46 000 people died from an opioid-
involved overdose, including prescription and illicit opioids, in
2018.1 Opioids include heroin, fentanyl, and prescription drugs
such as oxycodone.! To put that number into perspective, roughly
36 000 people died of a fatal motor vehicle crash that same year.2
Ohio had the fourth highest rate of opioid-related drug overdose
deaths in the United States in 2018; 29.6 deaths per 100 000 peo-
ple in Ohio versus 14.6 deaths per 100 000 people in the United
States.3 Ohio also had the fifth highest rate of drug overdose
deaths in general in 2018 in the United States; 35.9 deaths per
100 000 people in Ohio versus 20.7 deaths per 100 000 people in
the United States. Butler County, Ohio, has the second highest
overdose death rate in the state with 43 deaths per 100 000
people.>

ojph.org

&Y

A web application displaying various interactive data visualiza-
tions regarding overdose deaths was created to spread awareness
of the issue and to educate the community of Butler County. Stake-
holder access to these data and to summaries of these data can be
provided on the internet. Given this access, stakeholders can in-
vestigate patterns in trends in their community and for their idio-
syncratic interest. This article describes that web application with
hopes of empowering the public to use it to query and explore a
critical public health issue in their community.

The interactive application provides an accessible way to see and
understand trends, outliers, and patterns in the Butler County
overdose death data through various views. Users can explore the
demographics (gender/sex, race/ethnicity, and age) of the dece-
dents and specific drugs (eg, heroin, fentanyl, carfentanil) detected
by postmortem toxicology analyses. For the purposes of this appli-
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cation, gender was used synonymously with sex. Likewise, race
was also used synonymously with ethnicity in this application.
Users can also analyze annual trends of categories of drugs
(eg, opioids, fentanyl analogs, stimulants) found in decedents. The
application also provides insight on location information including
a map of Butler County displaying the locations of each overdose
incident, annual trends of overdose incidents by city/township,
and the types of places the overdose incidents and deaths oc-
curred (eg, home, motel).

The goal of the application is to provide a framework to answer
basic questions about the opioid epidemic at a local level. Ques-
tions such as “Who is dying from opioid overdoses?,” “What drugs,
including opioids, are found in people dying from drug overdos-
es?,” and “Has the number of opioid involved deaths increased in a
certain community over time?” are examples of questions that can
be explored. This article delves into the process of using such an
application to answer these kinds of questions.

METHODS

Data Source

Overdose mortality data was collected by the Butler County Coro-
ner’s Office. According to the Ohio Revised Code Title III Chapter
313, all records in the coroner's office that are public records are
open to inspection by the public, and any person may receive a
copy of any such record or part of it upon demand in writing.6 Sim-
ilar to the disclaimer on the Ohio Department of Health (ODH)
website,” the data in this web application are to support ongoing
activities such as public awareness, surveillance, investigation,
assessment, and evaluation. The developers of this application
specifically disclaim responsibility for any analyses, interpreta-
tions, or conclusions.

Setting

Butler County is in the southwest corner of Ohio, with Indiana on
its western border. The major cities in the county include Mid-
dletown and Hamilton. According to the United States Census Bu-
reau, almost a third of the population of Butler County residents
live in either Hamilton or Middletown. The cities of Hamilton and
Middletown have lower median household incomes than Butler
County and the entire state of Ohio. These cities also have twice
the percentage of people in poverty compared to the county and
statewide percentages. The race/ethnicity compositions of the
cities are similar to Butler County and Ohio, in general. The per-
centage of people with a bachelor's degree or higher in Hamilton
and Middletown is lower than the county and state percentages.
Supplemental Material Table 1 provides a more detailed compari-
son of the demographics of Middletown, Hamilton, Butler County,
and Ohio.8

The coroner’s office investigates when any person dies as a result
of criminal or other violent means such as by casualty, by suicide,

or in any suspicious or unusual manner.? This includes all suspect-

ojph.org

Ohio Journal of Public Health, June 2020, Vol. 3, Issue 1  ISSN: 2578-6180 U

ed overdose deaths that occur in the county. Deaths investigated
by the coroner’s office that had drug toxicity listed as a cause of
death and manner was ruled accidental were identified as over-
dose deaths and used in this analysis. The term “toxicity” is used
consistently by this coroner to identify cause of death in these
cases. The Ohio Department of Health (ODH) would classify the
cause of death as “poisoning” and apply an International Classifica-
tion of Diseases (ICD) diagnosis code, ICD-10. Suicide and undeter-
mined manners of death were not included in these data. Data
used in this application were provided by the coroner’s office and
already classified as overdose deaths according to the criteria
defined above. These data contain information on opioid and
nonopioid drugs detected in postmortem toxicology analyses. Data
from 2013 to 2018 were included in the application.

Procedures and Program Description

The application was developed to allow the exploration of drug
overdose death data in Butler County by community members and
decision makers. The application, using the Shiny packagel? in the
R11 software system, was developed in the RStudio IDE.!2 The
RStudio IDE, R software, and the packages utilized for data clean-
ing and visualization are free open source technologies.10-12 The
Shiny server (dataviz.miamioh.edu) hosting this application uses a
paid license on a virtual server that is provided by the Department
of Statistics at Miami University. This Shiny server also hosts other
applications that can be accessed through a main gallery page.
Google Analytics was installed on the main gallery page; however,
these were not installed on the individual application. If the pro-
cess were restarted, it would include analytics to track the demand
of this application. In addition to the obvious benefit of cost, an
advantage to open source software is the abundance of online tu-
torials.13-17 Links to a few online tutorials for the software used in
the creation of this application are provided in the Supplemental
Material. Also included in the Supplemental Material is a flow dia-
gram to clarify the procedure to create the application.

The application originated as a client project for the coroner in a
data visualization course. Later, one student continued to enhance
this web application and launched the application on a Shiny serv-
er hosted at Miami University on April 25, 2018. Finally, the appli-
cation was enhanced, updated, and relaunched on May 1, 2019.

To illustrate the features and controls of this application, we
demonstrate how questions such as “Who is dying from opioid
overdoses?,” “What drugs, including opioids, are found in people
dying from drug overdoses?,” and “Has the number of opioid in-
volved deaths increased in a specific community over time?”
would be addressed by a user of this application.

Measures and Outcomes

Demographic data available in the database included date of birth,
date of death, age, gender/sex, and race/ethnicity. Location infor-
mation, such as place (eg, home, motel), city/township, and ad-
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dress of an overdose incident, as well as the place, city/township,
and address of the actual death were provided. Postmortem analy-
sis of blood and urine were performed to determine drugs present
in the decedent at the time of death. Data from 2013 to 2018 in-
cluded up to 3 or 4 drugs detected in each decedent. For deaths
occurring between June 2016 and August 2018, information was
also collected on fentanyl analogs, a new and potentially more
dangerous category of opioids.

Statistical Analysis

Bar graphs and segmented bar graphs were used to represent the
number of times a specific drug was traced in a decedent. As more
than 1 drug could be detected during testing, decedents could be
counted in multiple bars within the ‘number of times drug traced’
graph. Bar graphs were also used to represent the number of over-
dose deaths in a specific city and a specific place, such as a home or
motel. Line graphs were used to visualize the number of drugs or
categories of drugs traced over time, along with the frequency of
overdose deaths in cities and townships. Maps were used to illus-
trate the specific locations of overdose deaths.

RESULTS

The web application can be accessed at dataviz.miamioh.edu/
Butler_County_Overdose_Deaths/. The landing page describes the
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contributors to the application and the years of data included in
the application.

The left sidebar contains 4 options. The landing page is Home. The
How to Use the App tab provides instructions to use and ex-
plore the application with notes of a few details specific to these
data. The Drugs Found in Overdose Decedent tab is a drop-down
menu with 3 options, Demographics, Annual Trends, and Annual
Category Trends.

By selecting the Demographics tab, the application displays a bar
graph of the most frequent number of times a drug was traced in a
decedent. Figure 1 shows a screenshot of this bar graph. The 3
boxes above the segmented bar graph are used to specify gender/
sex, age, and race/ethnicity of the decedent to be displayed.

Figure 1 can be used to explore the demographics of who is dying
(restricted here to ages 31-60 years and white decedents) in the
opioid epidemic in Butler County during 2013 through 2018 and
from what drugs. Fentanyl and heroin were the 2 most common
drugs traced in drug overdose deaths in this age-race group during
this time. In addition, of the top 12 drugs traced in decedents,
more were traced in males than females.

The second tab, Annual Trends, shows a line graph that describes
the patterns and trends of the number of times a drug was found
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in a decedent over time. Figure 2 shows a screenshot of this line
graph. The selection box above the graph can be used to specify
the drugs to be highlighted.

Figure 2 also displays the trends in which drugs, including opioids,
are found in overdose deaths. Fentanyl and methamphetamine
have increased rapidly since 2014 and remain some of the most
common drugs traced in decedents. Other drugs such as heroin
have had rapid declines in the number of times traced since 2015.
Other drugs are displayed as light gray connected segments but
will change color once the drug associated with that segment is
selected.

The third tab, Annual Category Trends, produces a line graph that
describes the number of times a drug category was found in a
decedent over time. This value was calculated by utilizing the indi-
vidual drug data used in Figure 2 and sums the number of times
drug traced’ for each drug category. This display is similar to Fig-
ure 2; however, Figure 2 displays individual drugs. Drug catego-
ries combine similar drugs into a category to provide ease and
clarity on the type of drugs playing large roles in this epidemic.
This line graph helps to easily identify patterns and trends in the
categories of drugs in the epidemic.
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The Location Associated with Overdoses tab is a drop-down menu
with 3 options, Address of Overdose Incidents, Trends by Cities
Townships, and Location of Incident vs Death. By selecting
the Address of Overdose Incidents tab, the application displays a
map of the address where the presumed overdose incident hap-
pened (eg, drug was used at this location) with an animation to
show the addresses’ change over time.

The last tab, Location of Incident vs Death, contains 2 different bar
graphs controlled by a drop-down menu that can be changed to
view the overdose incident or death data. The location of the pre-
sumed incident is the location of overdose, which may not be the
same as the location of death. The first bar graph on the left side
illustrates the number of overdoses in each location of incidents/
deaths within each city or township. The second bar graph illus-
trates the number of overdoses within each place of overdose
incidents/deaths faceted by city or township selected. Examples of
place of death include home, vehicle, or motel. Figure 3 contains a
screenshot of this visualization. The input boxes above the graph-
ical displays allow for the selection of the location of the incident
and the city/township where the incident occurred.
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Using Figure 3, we can see that most of the overdose incidents in
the top 4 cities or townships-Hamilton, Middletown, Fairfield and
West Chester—occurred in homes.

DISCUSSION

This application was developed with the intent of providing public
access to information regarding drug overdose deaths in Butler
County. More specifically, the purpose of this application was to
provide the ability to look at specific drugs or drug categories over
time and explore community locations of interest. For example, as
stated above, drugs such as heroin have had rapid declines in the
number of times detected in decedents since 2015. What could
this mean? Policy changes might have contributed to this decline,
but the number of times fentanyl has been traced has not de-
creased over time. Why is that? Also, why are more males dying
from the opioid epidemic? Although we may not have answers to
these questions, we realize the benefits of collaborative efforts
from the public health subject matter experts and the data gather-
ing and developing experts to gather necessary insights.

Although all drugs detected in overdose victims are presented,
communities are most interested in the impact of opioid-related
deaths. This information is available as public record from the
coroner’s office. However, this tool allows the public to access that

information to answer specific questions. One of the challenges in
developing and updating this application is the data cleaning
process. The raw data from the coroner required custom data
processing for use in this application. This mandates that every
update to the application be manual. This would be especially
challenging if this application were expanded to other counties
in Ohio since there is no standard reporting format among all
coroners.

The data set used in this application was provided by the coro-
ner’s office. This data set was initially intended for internal use
only, but then later developed into the public application it is now.
Ideally, data can be structured and formatted for ease of use in an
application and for ease of updating in an application. For exam-
ple, future data sets could use ICD-10 codes. However, this would
require adjusting the data set from previous years to be able to
connect them.

Limitations of this data set are that it only contains reported over-
dose deaths in a single county and that the decedent had to have
their postmortem specimens available for toxicology analysis. The
data set used in this tool from the toxicology report only includes
3 to 4 substances with the largest quantities found in the dece-
dent. It is important to note that the data set only includes over-
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dose deaths while excluding nonfatal drug overdoses. In addition,
the presumed location of the incident cannot always be verified if
there is no evidence of drug use or eyewitness reports of the use.
Another limitation is the lack of historical context. If data were
available for years prior to 2013, the application would provide
more historic context to these epidemic concerns. The application
can be expanded as more recent data become available, although
data processing and reformatting is required.

There are many ways to improve the application in the future.
First, by creating a standardized data collection system both
within counties and across counties, the data cleaning and prepro-
cessing could be automated leading to a simple updating proce-
dure of the application when new data become available. This
could lead to real time displays of the data set within the applica-
tion, rather than seeing data from the previous year. This could
lead to different views as well such as displaying these data by
months rather than over an entire year. It would also allow for
offices such as the coroner to make decisions sooner when there
are unusual trends observed in the data set. There is also room to
enrich this application with external data, such as data regarding
nonfatal drug overdoses, if data could be found at the city/
township or zip code level. An additional major improvement
would be expanding outside Butler County. By standardizing how
every coroner collects their data, we could potentially expand to
the entire state and address the epidemic directly. Also, adding to
the tool when certain interventions were put in place would allow
for stakeholders to directly see how policy and regulations are
affecting the trends. We note that the Ohio Department of Health
(ODH) provides a dashboard for “Emergency Department Visits for
Suspected Drug Overdose Among Ohio Residents Ages 11 Years
and Older”

programs/violence-injury-prevention-program/suspected-od-

(odh.ohio.gov/wps/portal/gov/odh/know-our-

dashboard2). This site provides some demographic information
for overdose cases encountered in emergency department visits;
however, this does not capture the granularity of detail about
drugs found in overdose decedents nor the detail of locations of
cases in a county.

Other counties can implement similar applications such as this.
The key to success when developing this application was close
collaboration on a team that included the coroner, county health
officials, and data scientists. Rapid prototyping of the application
was needed to get feedback to improve the presentation of these
data and the functioning of the application.

PUBLIC HEALTH IMPLICATIONS

The application developed and the results reported above have
implications for public health practice and policymakers in Ohio.
In addition to raising awareness about overdose deaths, this appli-
cation allows the public to explore pertinent questions regarding
this crucial matter. The policymakers in Ohio can use this infor-
mation to make data driven decisions when passing new policy
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and addressing issues. For example, the amount of the opioid re-
versing drug, naloxone (Narcan), available to first responders in a
community can be increased or decreased based on the presence
of opioids in that specific community. Once a community is aware
of the number and type of overdoses, implemented policies or
interventions may be able to reduce the number of overdose
deaths over time. Knowing the place that most overdoses occur
could identify areas where treatment resources could be made
readily available. This application provides a way to understand
the problem so subsequent actions can be taken to begin alleviat-
ing the problem.
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ABSTRACT

Introduction: Dementia is a debilitating disease affecting over 50 million people. Major challenges facing
patients with dementia lie in the impact of the behavioral and psychological symptoms of dementia (BPSD). The
American Geriatrics Society and Dementia Action Alliance recommend against the use of antipsychotics as first-line
treatment. Antipsychotics often fail to treat BPSD whereas nonmedication practices such as horticulture therapy may
lessen BPSD. Guideline evidence has provided a unique opportunity for public health officials to assist in filling this vital

role in the approach to BPSD management.

Methods: Several studies and meta-analyses were reviewed to determine the effectiveness of horticulture therapy
in managing BPSD, and evidence supports horticulture therapy as an effective method of addressing BPSD.

Results: The benefits of horticulture therapy extend beyond addressing only BPSD; through multisensory
stimulation, patients have increased physical activity, reduced stress, and improved sleep. Horticulture therapy has
been shown to decrease the sense of loss and reestablish the patient in a familiar nurturing role, providing the patient

with a sense of purpose.

Conclusion: Stakeholders within the public health sector are strategically positioned to implement evidence-based
interventions that address the unmet needs for the care of dementia within the community.

Keywords: Dementia; BPSD; Horticulture; Gardening therapy; Nonmedication

Current Perspectives on Dementia

Dementia is a debilitating and progressive disease affecting over
50 million people globally, with an estimated US financial impact
of $818 billion in 2015 health care costs.! In alignment with
Healthy People 2020 and the topic area of dementia, the overarch-
ing goal is to reduce morbidity, improve the quality of life, and
address cost-related barriers to care in people living with demen-
tia and Alzheimer’s disease.2 Within the state of Ohio, Alzheimer’s
dementia is the sixth leading cause of death, impacting 220 000
seniors (> 65 years of age) with a projected 30 000 senior increase
in the next 5 years.3 A reported 600 000 family caregivers bear the
responsibility for direct care and/or health decisions for their
loved ones.3 The Ohio Medicaid program pays approximately $2.5
billion per year in caring for people with Alzheimer’s dementia.3
“These numbers show that a public health approach is necessary
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to lessen the burden and enhance the quality of life for those living
with cognitive impairment and their families.”3

The American Academy of Neurology dementia guidelines classify
dementia-related decline into various overlapping realms of im-
pairment that include cognitive, behavioral, and functional The
cognitive domain of dementia includes language and social skill,
memory, learning, attention, and perception.s Individuals exhibit-
ing deficits within the social domain of dementia often have stark
changes in personality and behavior.s These are collectively re-
ferred to as behavioral and psychological symptoms of dementia
(BPSD) and include agitation, aggression, depression, delu-
sions ,and hallucinations due to frustration, pain, and the inability
to communicate unmet needs.>7 Changes in functional capacity
should be assessed using validated methods during medical visits
as guidelines support the use of rehabilitation and therapy ser-
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vices.8 Due to the detrimental effects of dementia, people often
require medical, emotional, and socially supportive interventions.

Approach to Care

Dementia management goals are to preserve independence, stabi-
lize and delay further loss of cognitive and functional ability, and
improve quality of life.%10 First-line medication management for
mild to moderate dementia is monotherapy with an acetylcholin-
esterase inhibitor: donepezil, rivastigmine, or galantamine. For
moderate to severe dementia, memantine may be used in combi-
nation with the acetylcholinesterase inhibitor.#11

Management strategies for BPSD often include unlabeled use of
antipsychotics; however, research indicates that antipsychotics fail
to show benefits when compared with placebo, leading to more
adverse events.”-1213 Both the American Geriatrics Society and the
Dementia Action Alliance indicate that nonmedication therapies
are first-line interventions for individuals with BPSD. The Food
and Drug Administration issued a black box warning for the use of
antipsychotics in people with dementia due to heightened risk of
mortality and adverse events.13 Further restrictions on the utiliza-
tion of antipsychotics within the dementia population were imple-
mented through the Centers for Medicare and Medicaid Services
(CMS) with the National Partnership to Improve Dementia Care.
While antipsychotic utilization nationally has decreased to 23.9%
in 2011, CMS announced an additional reduction of 15% by the
end of 2019.14 These benchmarks directly relate to the Five-Star
Quality Rating System and highlight the partnership’s larger mis-
sion of enhancing the use of nonmedication strategies in person-
centered dementia care practices.15

Implementation of person-centered strategies has been recog-
nized by the Alzheimer’s Association as the “single most important
determinant of quality dementia care across all care settings is
direct care staff.” Increasing numbers of people with dementia will
necessitate the need for both family caregivers as well as long-
term care providers. The need for paid care providers will contin-
ue to increase from 3.27 million in 2014 to 4.56 million in 2024.16
Guideline evidence and subsequent CMS mandates have provided
a unique opportunity for public health officials to engage local
aging sectors to assist in filling this vital role in the approach to
BPSD management. Creating a network within area agencies on
aging, councils on aging, senior centers and senior housing devel-
opments can help to support the resources needed for family care-
givers in home and community-based settings. While institutional
care settings are charged to meet current CMS regulations, imple-
mentation of individualized nonmedication strategies may be chal-
lenging because of current staffing responsibilities. Collaboration
with the previously mentioned aging sectors as well as external
community stakeholders (church groups, philanthropic groups,
and students from high school and/or college programs) would
provide an opportunity for volunteers to contribute to the man-
agement of BPSD.
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Nonmedication strategies provide a targeted approach to address-
ing BPSD and potentially lighten caregiver burden? Current
nonmedication approaches include cognitive, reminiscent, multi-
sensory, and stimulation therapies.!! Cognitive therapy encom-
passes activities like reading books and doing puzzles to help
maintain cognitive function.l? Options for effective therapy include
aromatherapy, massage, touch therapy, music therapy, pet thera-
py, and multisensory stimulation (MSS).18 Multisensory stimula-
tion uses everyday objects to engage or arouse 4 of the 5 senses
(acoustic, tactile, olfactory, visual) with the goal of evoking posi-
tive feelings.18 Lastly, there are stimulation therapies like cooking
and social robots that provide people with a sense of purpose and
recollections of the past.1920 Newly emergent is horticulture thera-
py which combines sensory, reminiscent, and stimulation
therapy,® and allows individuals to partake in gardening which,
among other benefits, provides a sense of purpose and improves
quality of life.10

Health care providers within the public health sector are uniquely
positioned to assist in the care of people with dementia and ad-
dress caregiver burdens through evidence-based intervention.
Various health-centered professionals or caregivers can imple-
ment first-line therapies for BPSD including nonmedication prac-
tices such as horticulture therapy. The versatility of who may
deliver these nonmedication practices is proved by the fact that
they are not limited to those within the health care setting.

Horticulture Therapy

Horticulture therapy is used to describe the health benefits of
therapeutic gardening, including reduction in BPSD, improvement
in circadian rhythm, and an increasing muscle strength.10.2122 Re-
cently, horticulture therapy has been identified in literature and
practice as beneficial for people with dementia. Therapeutic
gardens are primarily described as wander or sensory gardens.
Wander gardens allow individuals to walk uninhibited to alleviate
restlessness, a common symptom associated with dementia. Thus,
individuals who suffer from restlessness wander in a safe, secure,
and enclosed environment. Sensory gardens cater to all 5 senses
and allow people to enjoy fresh air and nature. The gardens are
designed with safety in mind, often including high walls and sim-
ple arrangements.10

There are 2 main uses of sensory gardens, active and passive.
Active use includes purposeful activities of gardening, including
watering, planting, and weeding. Passive use refers to the sensory
experience of seeing, touching, and smelling the garden as well as
being in the fresh air and sunshine of outdoors.Both types of
gardens have shown benefit in people living with dementia.10

Health Benefits

Horticulture therapy has been noted to improve cognitive symp-
toms in individuals with moderate dementia.?2%22 D’Andrea et al
implemented horticulture therapy in study participants with
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Alzheimer’s disease at a long-term care facility. Twenty out of 40
participants with dementia attended 45-minute horticulture
therapy sessions twice weekly for 12 weeks. The remaining 20
participants served as the control group, partaking in all other
recreational events except horticulture. With the assistance of a
therapeutic recreation specialist, participants planted seeds and
later tended and watered the plants. Using observation, medical
records, and 2 scoring systems, Minimum Data Set Plus (MDS+)
and Test for Severe Impairment (TSI), researchers assessed
psychosocial and cognitive changes from baseline. The MDS+ is a
comprehensive quarterly assessment that is used to evaluate all
areas of a residents’ physical, social, and emotional well-being and
was used to identify problem areas and document behavior chang-
es. The TSI is an objective and valid means of assessing the cogni-
tive and psychosocial functioning of persons and is divided into
6 sections valued at a maximum of 4 points per section with a
maximum TSI score of 24 reflecting high cognition. The 6 sections
cover 1) well-learned motor performance, 2) language compre-
hension, 3) language production, 4) immediate/delayed memory,
5) general knowledge, and 6) conceptualization. D’Andrea et al
concluded horticulture is associated with reduction in feelings of
helplessness, enhanced decision making, stimulated interest in
socialization, and alleviation of lack of concentration and memory
loss. Study findings also reflect positive outcomes for the MDS+
assessments within the intervention group as compared to the
control group. Statistically significant differences (P < 0.0005)
were identified between the control and the intervention group
TSI difference scores (mean difference scores = 2.8 points) regard-
ing cognitive functioning.23

Lee et al studied the effect of indoor gardening on sleep, agitation,
and cognition in 23 institutionalized study participants presenting
with BPSD.2! Edible dropwort and bean sprouts were chosen for
the garden as they were familiar plants, grew quickly, and were
edible. Every morning and afternoon during the 4-week study,
participants tended to their plants with the assistance of nurses.
Along with gardening, participants were encouraged to touch or
look at their plants outside of the cultivating sessions. Once plants
reached full height, they were harvested and were used as a side
dish in their meals. As a result, participants not only shared in the
gardening process, but also tasted the fruits of their efforts. The
findings of Lee et al suggest improvements in sleep measured by
wake time after sleep onset (WASO), time during naps, nocturnal
sleep time (NST), and nocturnal sleep efficacy percent
(NSE%=NST/WASO x 100). Pre-horticulture intervention WASO
duration was 75.2 (+ 34.9) minutes while post-horticulture inter-
vention resulted in WASO duration of 54.75 (+ 26.6) minutes
(P < 0.05). Time spent napping decreased from 158.43 (+ 63.64)
minutes pre-horticulture therapy to 85.87 (+ 43.97) minutes
(P < 0.05) post-horticulture therapy. Once horticulture therapy
was implemented, NST went from 440.5 (+ 59.2) minutes to 483.5
(+ 56.6) minutes (£ < 0.05) and NSE showed an increase from
85.09% (£ 6.98) to 89.62% (£ 5.27) (P < 0.05), respectively. A
decrease in WASO and duration of naps, with an increase in NSE
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and NST indicates less fragmented sleep which may lead to a
decrease in agitation. Further study is required to conclude that
gardening improves cognition; however, the results suggest that
providing sensory stimulation through gardening leads to a
decrease in agitation and aggression.10.21,22

An observational study conducted by Murphy et al collected base-
line data for 12 months on 34 veterans residing in a memory
unit.22 The facility opened an outdoor wander garden for residents
and observed the impact on agitation. Twenty-one participants
were able to walk unassisted, and the others used merry walkers
or wheelchairs. Outcomes observed included the change in the
Cohen-Mansfield Agitation Inventory (CMAI) short form, which is
an established validated tool for measuring agitation in institu-
tionalized patients and consists of 14 items with a 5-point rating
scale with a maximum score of 70 points (1= patient never engag-
es in the behavior to 5 = behavior occurs several times per hour).
The CMAI short form used in the current study includes a variety
of dementia-related behaviors. For the first 2 months, the average
CMAI score decreased (21.38-18.85) then plateaued (18.9) for 2
months, then increased (18.97-19.67) during the winter months
when the wander garden was unavailable and by the end of the
study period decreased (18.9) once again. Even with the CMAI
increases during the winter months, the increase in score never
equaled the original CMAI score. These findings suggest wander
gardens promote a decline in agitation and mirror the findings
from the meta-analysis of Gonzalez et al (see Table 1).1022

Conclusion

Statistics from the Ohio Alzheimer’s Associations clearly demon-
strate future needs surrounding the care of people with dementia3
A unified public health approach is necessary to maintain person-
centered care, lessen caregiver burden, and support the needs of
the community. Recent evidence recognizes horticulture therapy
and outdoor wander gardens as an alternative method of address-
ing BPSD with health benefits. Behavioral and psychological symp-
toms of dementia include agitation, aggression, and depression
due to the inability to communicate unmet needs.5-7 Horticulture
therapy is associated with a reduction in feelings of helplessness
and agitation, while promoting sleep, decision making, socializa-
tion, and concentration.1023 Public health advocates in collabora-
tion with aging sectors have an integral role in introducing the
concept of horticulture therapy to caregivers and long-term care
providers as an option for BPSD management. By harnessing the
healing and restorative effects of nature, improving quality of life,
and instilling a community-like environment, horticulture therapy
promises a bright future for people living with dementia.
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-ummary of Selected Studies on Horticulture Therapy in Individuals with Dementia

Authors Subjects and Population Implementation Trial length | Outcome measures Results
study design studied of therapy
Lee et al*' One group Dementia Indoor garden: 5 weeks Sleep patterns, Sleep, agitation, and
repeated each individual agitation and cognition improved
measures study planted a pot with cognition evaluated (P <0.05)
dropwort and using the modified
n=23 bean sprouts to CMAI and revised
care for daily HDS
D'Andrea et al®® | RCT AD Participants 12 weeks MDS+, TSI used to Overall functional
randomized into evaluate cognitive levels improved
n=40 the treatment levels and functioning | (P <0.0005)
group attended
biweekly
horticulture
Gonzalez etal’® | Meta-analysis Dementia and AD | Sensory garden Trials varied Measures of Improved well-being,
16 studies benefits, in length behavioral and sleep, behavioral
n=549; therapeutic psychological therapy, | problems; decreased
interventions horticulture including well-being falls and use of
with pre- and benefits and sleep patterns antipsychotics
post-tests, RCT
Murphy et al®? Observational Veterans in secure | Wander garden 12 months CMAI score CMAI decreased
study memory unit during the first 2
= 34 months (P <0.001)

Abbreviations: CMAI = Cohen-Mansfield Agitation Inventory, used to measure frequency and severity of aggressive behaviors; HDS= Hasegawa Dementia Scale; MDS+=
Minimum Data Set Plus; TSI= Test for Severe Impairment; AD= Alzheimer’s disease; RCT= Randomized controlled trial
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