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Summary/Abstract

This report summarizes the Integrated Learning Experience of a public health project completed
at the Cincinnati Health Department in Cincinnati, Ohio. The public health project consisted of
three main areas of work: 1) monthly reporting on reportable diseases, 2) annual reporting on
the 2019-2020 influenza season, and 3) contact tracing as part of the COVID-19 public health
response. Eight monthly communicable disease surveillance summary data reports
representing June 2020 to February 2021 were created during the field experience. Major
trends included steady increases in COVID-19 cases and dramatic decreases in influenza-
associated hospitalizations. An annual report for the 2019-2020 influenza season was created
as well. This report includes important demographic data and identifies possible targets for
future public health interventions. Contact tracing efforts were performed through a total of 75
phone calls made to persons under investigation and close contacts. Observed obstacles to the
COVID-19 public health response included community knowledge discrepancies and
compassion fatigue among public health professionals.

Subject Keywords: Reportable, Surveillance, COVID-19, Influenza, Contact, Investigation
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Chapter 1 - Literature Review

Introduction

My Applied Practical Experience was completed with the Cincinnati Health Department
in Cincinnati, Ohio. The Cincinnati Health Department, led by Health Commissioner Melba R.
Moore and overseen by the Cincinnati Board of Health, works diligently to protect and improve
the health of the people of Cincinnati. My work was overseen by supervising epidemiologist
Maryse Amin, PhD, MS— who was promoted to Assistant Health Commissioner during the
course of my project—and | had direct supervisors in each of my project areas. Dr. Amin has
worked as a supervising epidemiologist at the Cincinnati Health Department for six years
following her completion of a PhD in Epidemiology. My project consisted of three separate areas
of work: 1) monthly reporting on reportable diseases, 2) annual reporting on the 2019-2020
influenza season, and 3) contact tracing as part of the COVID-19 public health response.

Cincinnati Demographics

The city of Cincinnati is located in southwestern Ohio along the Ohio River. After
Columbus and Cleveland, Cincinnati has the third highest population in Ohio with an estimated
300,357 residents. Estimates report 155,531 females and 144,826 males living in Cincinnati.
The total population is estimated to include 160,145 White residents, 136,592 Black residents,
7,819 Asian residents, and 2,626 American Indian or Alaskan Native residents. 289,296
residents identify as non-Hispanic and/or non-Latino, while 11,061 identify as Hispanic and/or
Latino. The largest fraction of the population is made up of individuals in the 18-49 year age
group with 146,540 residents, followed by the 50-64 year age group with 51,639 residents, the
5-17 year age group with 43,844 residents, the 65-plus year age group with 36,513 residents,
and the 0-4 year age group with 21,821 residents.!

Reportable Diseases

In the United States, each state health department has its own responsibility to mandate
the diseases that must be reported by healthcare providers, laboratorians, or local health
jurisdictions to the state jurisdiction.? These diseases are chosen based on their severity,
potential for epidemic spread, or need for timely response.® Reportable diseases must be
identified quickly to initiate immediate disease control, disease prevention, and identification of
outbreaks.? A state may choose to voluntarily report notifiable disease cases to the Centers for

Disease Control and Prevention (CDC) via the National Notifiable Diseases Surveillance
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System (NNDSS), an online platform for collecting, analyzing, and sharing data to monitor for
health threats on a national level.

The Cincinnati Health Department is required by law to report confirmed or probable
cases of certain infectious diseases to the Ohio Department of Health. A comprehensive list of
class A, class B, and class C reportable conditions for Ohio is shown below in Figure 1.1. Class
A reportable diseases must be reported immediately by phone call, whereas class B and C
diseases can be entered into the Ohio Disease Reporting System (ODRS), which is maintained
by the Ohio Department of Health and provides real-time secure access for state and local
public health practitioners to report infectious diseases, by the end of the next business day.?
The Cincinnati Health Department publishes monthly summaries of reportable conditions for
which at least one case was reported in either the current or previous year. Sexually-transmitted
infections, human immunodeficiency virus (HIV) infections—including acquired immune
deficiency syndrome (AIDS)—and tuberculosis are investigated and reported by Hamilton
County Public Health and are not included in Cincinnati Health Department reports.



Figure 1.1 List of Reportable Diseases in Ohio?®

Know Your ABCs: A Quick Guide to Reportable Infectious Diseases in Ohio
From the Ohio Administrative Code Chapter 3701-3; Effective August 1, 2019

Anthrax

Botulism, foodborne
Chalera

Diphtheria

Influenza A = novel virus
infection

.

Measles

Meningococcal disease
Middle East Respiratory
Syndrame (MERS)
Plague

Rabies, human

+ Rubella (not congenital)

« Severe acute respiratory
syndrome (SARS)

« Smallpox

« Tularemia

« Viral hemorrhagic fever
(VHF), including Ebala virus
disease, Lassa fever, Marburg
hemaorrhagic fever, and
Crimean-Congo hemarrhagic
fever

J
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Lo potential for epidemic spread, which may indicate a newly recognized infectious agent, outbreak, epidemic, related public health hazard or act of bisterrarism,
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Influenza

Influenza is a viral respiratory disease caused by influenza viruses of the family
Orthomyxoviridae. Clinical symptoms of influenza include fever, chills, cough, sore throat, runny
or stuffy nose, muscle or body aches, headaches, and fatigue. Disease can range from mild to
severe, with the most severe cases resulting in hospitalization or death. Young children, older
adults, and immunocompromised people are at high risk of influenza complications. As a
respiratory disease, influenza is transmitted mainly through inhalation of droplets made when
infected individuals cough, sneeze, or talk.* The CDC recommends that everyone 6 months and
older receive an influenza vaccine to reduce influenza illnesses, doctors’ visits, and missed work
and school due to influenza, as well as prevent influenza-associated hospitalizations and
deaths.®

There are four types of influenza viruses: A, B, C, and D. Of these, influenza A and
influenza B viruses are responsible for seasonal epidemics of disease in humans during winter
in the United States. Influenza A viruses are categorized further based on the combination of
the virus’s surface proteins: hemagglutinin and neuraminidase. Hemagglutinin has 18 different
subtypes, and neuraminidase has 11 different subtypes. A(H1N1) and A(H3N2) are the most
frequently diagnosed subtypes in the U.S. population. In contrast, influenza B viruses are
categorized further based on lineages of distinct antigenicity. The two lineages are B/Victoria
and B/Yamagata, named after the geographic locations of their first representatives.® Influenza
viruses can be further categorized by clade and sub-clade (Figure 1.2).

When influenza is suspected in a clinical patient, diagnostic testing is available to
determine the type and/or subtype of the virus. Molecular assays (including rapid molecular
assays and reverse transcription polymerase chain reaction) and antigen detection tests
(including rapid influenza diagnostic tests and immunofluorescence assays) are two detection
methods used in clinical practice. Molecular assays are used to differentiate between influenza

A and influenza B and identify specific influenza A subtypes.’



Figure 1.2 Types of Human Seasonal Influenza Viruses®

Human Seasonal Influenza Viruses

Types SUtiPes Clades (Groups) Sub-Clades (Sub-Groups)

[Select Examples] [Select Examples]
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(Influenza virus types A&B cause most
human illness and the flu season) l.in‘eages

* B(Victoria) ) © V1A BRSNS . \1A.1; VIA2; VIA.3
* Influenza B

B Ya—rt * None

Influenza Surveillance

Most cases of seasonal human influenza are not reportable, since influenza is not one of
the infectious diseases that Ohio law mandates be reported to public health authorities.
However, in Ohio, influenza-associated hospitalizations of persons of any age, influenza-
associated pediatric deaths, and isolation of a novel influenza strain from a human patient must
be reported to the Ohio Department of Health. Public health authorities do not draw on a single
data source to measure the incidence and impact of influenza; instead, influenza surveillance
requires review of multiple data sources.

The U.S. influenza surveillance system is a collaborative effort between local, state, and
federal public health agencies, including the CDC. The system includes surveillance of virologic
activity, outpatient illness, hospitalizations, mortality, and geographic spread of influenza. Each
of these components assists in guiding vaccine development, treatment, and public health
interventions.® The CDC compiles weekly seasonal updates in the FluView online report.
Laboratory-confirmed influenza hospitalizations are monitored though the Influenza
Hospitalization Surveillance Network (FluSurv-NET), which receives data from 14 states
including Ohio.® The U.S. influenza surveillance season runs from the 40th week of the year
(using the CDC’s Morbidity and Mortality Weekly Report calendar) through the 20th week of the
next year. For the 2019-2020 season, week 40 (denoted 19-40) began on September 29, 2019
and week 20 (denoted 20-20) ended on May 16, 2020.

To get a broad view of the impact of influenza on local communities, the CDC partners
with clinics and medical practices in a voluntary program called ILINet through which the

number of individuals with certain symptoms similar to influenza (“Influenza-Like lliness”, or ILI)
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are reported weekly along with the total number of patients seen at the clinic or practice. For
ILINet, ILI in a patient is defined as “fever (temperature of 100 degrees Fahrenheit or greater)
and a cough and/or a sore throat without a known cause other than influenza.” This voluntary
“sentinel” reporting allows for the calculation of the percentage of outpatient visits attributable to
ILI. In Cincinnati, three sites participate in this program: two full-scale primary care health
centers and a school-based health center at a high school. The Cincinnati Health Department
coordinates their participation.

In the early 2019-2020 influenza season, virologic surveillance showed that the
predominant circulating influenza virus was influenza B/Victoria. Between September 29 and
December 28, 2019, influenza B viruses made up 59.2% of positive influenza tests nationwide
with 97.9% of these influenza B isolates belonging to influenza B/Victoria.'® This was unusual,
as the three previous influenza seasons—2016-2017, 2017-2018, and 2018-2019—had much
lower incidence of influenza B with influenza B isolates accounting for less than 10% of total
influenza virus isolates nationally. Additionally, influenza B viruses tend to circulate later in the
season.'® According to FluView, influenza A isolates accounted for 58.8% (27,616/46,973) of
total isolates in the United States, while influenza B isolates accounted for 41.2%
(19,357/46,973) of total isolates, as of the end of the season on May 16, 2020. In Ohio, the total
number of isolates were categorized into 59.2% (957/1,616) positive for influenza A viruses and
40.8% (659/1,616) positive for influenza B viruses, as of the end of the season on May 16,
2020.* Both the national and state numbers note abnormally high seasonal incidences of

influenza B.

COVID-19

Coronavirus disease 2019 (COVID-19) is a viral respiratory disease caused by severe
acute respiratory syndrome coronavirus 2 (SARS-CoV-2) of the family Coronaviridae. Clinical
symptoms of COVID-19 include fever, cough, headaches, fatigue, muscle or body aches, loss of
taste or smell, sore throat, nausea, and diarrhea. Severe cases may progress to include
difficulty breathing, chest pain or pressure, confusion, and cyanotic lips and/or face. Older adults
and people who have severe co-morbidities like heart disease, lung disease, or diabetes are
believed to be at higher risk for developing serious complications.? Similar to influenza, COVID-
19 is transmitted mainly through inhalation of respiratory droplets made when infected
individuals cough, sneeze, or talk.’®* Preventive measures for COVID-19 include vaccination,
wearing face masks, handwashing, limiting exposure in public places, and physically distancing

at least six feet apart from persons outside the household. Priority groups became eligible to
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receive newly developed COVID-19 vaccines starting in December 2020. On April 19, 2021,
vaccine eligibility guidelines widened to include all adults in the United States.*

The World Health Organization (WHO) characterized COVID-19 as a pandemic on
March 11, 2020 following the disease’s rapid spread after its initial detection in the city of
Wuhan in the Hubei province of China in December 2019.%° The ongoing pandemic has
necessitated national case surveillance efforts to learn how to prevent cases and spread of
disease. Similar to influenza surveillance, the U.S. COVID-19 surveillance system is a
collaborative effort between local, state, and federal public health agencies. As COVID-19 is a
nationally notifiable disease, the CDC aggregates COVID-19 case data using the NNDSS
described above. COVID-19 is a reportable disease in Ohio, so the Cincinnati Health
Department reports cases to the Ohio Department of Health.

COVID-19 Contact Tracing
Contact tracing is the process of working with a patient who has been diagnosed with an

infectious disease in order to identify and provide support to potential contacts who may have
been exposed and subsequently infected with the infectious pathogen. The goal of contact
tracing is to prevent the spread of disease by separating exposed and/or infected people from
the general population until it is safe for them to rejoin.*® Johns Hopkins University hosts a
COVID-19 contact tracing course on Coursera to teach the best practices of contact tracing
during the COVID-19 pandemic. Instructor Emily Gurley, PhD, MPH teaches that COVID-19
contact tracing is an opportunity to support the person who is infected, to ensure that they have
access to medical care and social services, and to encourage them to change their behavior
and limit their contact with other people for the overall goal of reducing risk of transmission. It is
important that the people who have been exposed to the infected person are also supported in
order to make sure that they have adequate access to medical care and social services as
well.’

The definition of a case and a close contact are important when discussing contact
tracing related to the COVID-19 pandemic. A case is a person who has been diagnosed with
COVID-19, either confirmed by a laboratory test or probable based on symptoms and scenario.
The Cincinnati Health Department uses the term “person under investigation,” or PUI, to refer to
cases. close contact is an individual who has been within six feet of a PUI, with or without the
use of face masks. In addition, timing matters, and the physical closeness must be for a

cumulative total of 15 minutes or more over a 24-hour period in the time period since two days



before the infected individual's symptom onset.8 Isolation and quarantine measures are used
for infected and exposed individuals, respectively, to limit opportunity for transmission to others.
It is best to follow a defined list of steps when initiating conversations with infected
individuals in order to not lose track of the information contact tracers need to gather from and
share with individuals. The Johns Hopkins course lists six steps to case investigation: 1)
introduce, 2) inquire, 3) identify contacts, 4) isolate, 5) initiate contact tracing, and 6) implement
regular check-ins.'” Specific instructions for each step are shown below in Figure 1.3.
Communication is an important aspect of contact tracing. Throughout the contact tracing
call, active listening—defined as paying close attention to a person’s words and nonverbal cues
like emotion and tone— should be employed to fully understand what the individual is saying,
feeling, needing, and requesting. Active listening leads to effective and efficient communication.
Additionally, it is necessary to use language that can be easily understood by members of the
public with little to no science or health background. Terms like “incubation period” and “close
contact” should be avoided when speaking with members of the public as their definitions are
not commonly known outside of the scientific community. Instead, a series of interview
questions about the individuals’ recent activities can help reach the same answers. Both active
listening and the use of common language yield an audience-centered approach that allows for

more meaningful conversations.’
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Figure 1.3 Checklist of Steps for Each COVID-19 Case'’

@ ]Ol INS HOPKINS ‘ COVID-19 Contact Tracing

BLOOMBERG SCHOOL
of PUBLIC HEALTH

Checklist of Steps for Each Case

Step 1: Introductions

[ Identify your organization.

[ Confirm the case’s identity.

] Check whether the case has received their COVID-19 test result (if not, deliver result).
[ Describe the importance of the call.

[ Confirm that the call is confidential.

[1 Check in about length and safety of call.

Step 2: Inquire about Infectious Period

" Ask if they had common symptoms When did symptom begin? When did symptom end?
- Fever (temperature over 100.4°F/38°C) - |=
- Tiredness [fatigue) - | -
- | Muscle pain (myalgia) | B -
- Cough - | -
= | Loss of taste or smell | z =
- Difficulty breathing - | -
- | Headache | = -
- Sore throat - -

Step 3: Identify Contact(s) Based on Infectious Period

Contacts include but are not limited to people who had the following types of interactions with the case
during the case’s infectious period; that is, anyone who:

[ Lives with the case.

] Was face-to-face and within 6 feet (1.8 meters) of the contact for 15+ minutes.

[ Had direct physical contact with a case, such as kissing.

[J Had direct physical contact with a case’s secretions, such as touching the case’s used tissues.

Step 4: Instruct How to Isolate

[ Explain isolation in simple terms:

[ Isolation means that you should try to not have contact with other people, except if you need
to see a doctor. If you live with other people, you might try to find another place to stay. Or you
might use your own bedroom and bathroom. If you can't avoid being around other people, you
should wear a mask at all times. The mask should completely cover your nose and mouth.

L1 Isolation keeps sick people (restricted to home or hotel or a separate place in a hospital)
separate from healthy people for the duration of infectiousness, which is two days before

Updated August 17, 2020 hsph.edu Page 1

Copyright © 2020 Johns Hopkins University and Emiy Gurley. Except where athenwise noted, this work s licensed under a Creatve Commans Attribution NonCommeroal Sharedlie 4.0 license.
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onset and at least 10 days after onset of illness. Isolation can end when symptoms are
improving, and the sick person has not had fever within the past 24 hours without using fever-
reducing medication.

[ Help them make a plan to isolate.

[ Identify challenges that may stop the case from following your isolation instructions.

7] Offer resources to improve the case’s chances of following your isolation instructions.

[ Answer the case’s questions.

] Make a plan to follow up.

Step 5: Initiate Contact Tracing
* See Checklist of Steps for Each Contact.

Step 6: Implement Regular Check-Ins

7] Have the case’s symptoms improved or worsened?
[ Has the case had new contacts?
[ Support the case in continuing to isolate (see Step 4).

Quick Reminders

Symptoms Requiring Immediate Phrases for Building Rapport
Emergency Care « This is a difficult time.
* Bluish lips or face. * Everything is happening so fast.
« Faster breathing. * [ hear you.
* Trouble breathing. e | hear you when you say ...
* Persistent pain or pressure in the chest.
= New confusion or difficulty waking up. Active Listening Techniques
The Infectious Period for Patients :::7 ﬁ‘h;:ﬁ:'gx: ‘::,t;:g what was just sab to
with Symptoms « What I'm hearing is ...
 Infectious period starts: 48 hours prior to * It sounds like ...
the first symptom. ¢ Yousaid...
» Infectious period ends: when it's been at Restating: putting words to the emotions being
least 10 days after the first symptom, and expressed to you.
they have no fever for at least 24 hours = You're scared/worried/angry.
without medications and their other Silence: being quiet so that the other person can
symptoms have improved. finish talking or thinking.
Updated August 17, 2020 (hsph.edu Page 2

Copyright © 2020 Johns Hopkins University and Emiy Gurley. Except where atherwise noted, this work & licensed under a Creatue Commons Attribution Nontommercal ShareAlne 4.0 license,
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Chapter 2 - Learning Objectives and Project Description

Introduction

Prior to beginning the project, my expectations were to gain experience in three different
areas of work within the Cincinnati Health Department: 1) monthly reporting on reportable
diseases, 2) annual reporting on the 2019-2020 influenza season, and 3) the COVID-19 public
health response. | expected to attend training sessions and Cincinnati Board of Health meetings
and to shadow current contact tracers. My learning objective for the first project area was to
analyze data from the Ohio Disease Reporting System (ODRS). My learning objective for the
second project area was to interpret data regarding influenza cases using a multidisciplinary
approach. My learning objectives for the third project area were to participate in the current
COVID-19 public health response, communicate with team members and community members
for the benefit of public health, and use the Research Electronic Data Capture (REDCap) tool to
obtain and enter contact tracing data. My work was overseen by supervising epidemiologist
Maryse Amin, PhD, MS, and | had direct supervisors in each of my project areas. | completed all
work remotely due to the ongoing COVID-19 pandemic.

Monthly Communicable Disease Surveillance Summary Data Reports

I worked on monthly communicable disease surveillance summary data reports between
July 2020 and March 2021 with supervision and advising from epidemiologist Kimberly Wright. |
completed eight reports for June 2020 to February 2021 (the August 2020 report was created by
Ms. Wright). Ms. Wright provided me with exports of monthly data from the Ohio Disease
Reporting System (ODRS). The exported data included observations from both individual
patients and outbreaks in the Cincinnati area. Prior examples of monthly reports had been
completed and posted to the Cincinnati Health Department website since January 2015, and |
elected to largely maintain the same tabular, two-page format for ease of comparison to

previous months. | categorized the data and presented it in readable tables with individual

T ” ” G

patient entries organized into “food or waterborne,” “vectorborne,” “vaccine-preventable,” “viral

hepatitis,” and “other conditions” and outbreak entries tabulated by “dermatologic,”

I ” o« ”
)

“gastrointestinal,” “respiratory,” “vaccine-preventable,” and “other” to match previous monthly
reports. The tables included a comparison to data from the previous year along with year-to-
date and annual numbers. | also updated the tables as new diseases appeared in the ODRS
exports, namely COVID-19 and Multisystem Inflammatory Syndrome in Children (MIS-C), which

is associated with COVID-19. The “all hands on deck” approach to the COVID-19 response in

13



early 2020 had caused a lapse in regular reporting, so my reports were the first ones to include
COVID-19 numbers. Monthly, Dr. Amin received my reports, which were then included in the
Cincinnati Board of Health meeting agenda materials.

As part of my work with the monthly communicable disease surveillance summary data
reports, | remotely attended Cincinnati Board of Health meetings held on July 28, 2020, August
25, 2020, and December 8, 2020. These meetings provided me context for how medical
practitioners, public health professionals, and concerned members of the community interact to
share health information. They also allowed me to get a sense of the health priorities in the
Cincinnati area. The meetings were dominated by constant developments in the COVID-19
pandemic and its related public health response, including rising case numbers, updates to case
definitions, and new knowledge about risk factors. One important vote | witnessed was the
Board’s decision to support a U.S. Senate resolution to declare racism a public health crisis.
This resolution has not yet been voted on by the U.S. Senate as it is currently in committee, but
it is meaningful that the Board is listed as a supporting organization.

Annual Report for the 2019-2020 Influenza Season

| created the annual report for the 2019-2020 influenza season between July 2020 and
March 2021 with further supervision and advising from Ms. Wright. Similarly to the monthly
communicable disease surveillance summary data reports, | was provided with a large export of
data from ODRS and asked to create a comprehensive report for public health professionals to
use for potential interventions. The export consisted of data from individual patients who were
identified as influenza-associated hospitalizations. | was also given a Microsoft Excel workbook
that had several technical and formulaic errors, so | spent a lot of time learning how to use
conditional formatting on Microsoft Excel via YouTube videos and applied this knowledge to
clean up the Excel workbook. | created several figures that illustrated the epidemic curve,
demographics of patients, sentinel data, influenza types, number of influenza vaccines
administered, and home zip codes of patients in relation to clinics offering free influenza
vaccines during the 2019-2020 season. | compared the Cincinnati data to statewide and
national data where applicable. As there was no record of prior Cincinnati annual influenza
reports for comparison, | had many questions along the way, and Ms. Wright and |

communicated regularly over email and phone during the summer and fall to discuss the report.
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Contact Tracing as part of the COVID-19 Public Health Response

In December 2020 and January 2021, | had the opportunity to assist with the Cincinnati
Health Department’s COVID-19 response in the form of contact tracing with supervision from
contact tracing leads Umar Durrani, MPH and Katie Brehm. | attended a remote training specific
to the Cincinnati Health Department and completed the Johns Hopkins COVID-19 Contact
Tracing Training course presented by Emily Gurley, PhD, MPH on Coursera. The health
department training discussed the process for contact tracing once an individual is noted to be a
PUI based on positive diagnosis of COVID-19, while the Johns Hopkins course provided up-to-
date case definitions, information about transmission, best practices for contact tracing, and
videos demonstrating dos and don’ts in contact tracing conversations. Finally, | spent several
hours shadowing contact tracer Kristen Knight as she walked me through the forms for PUI and
close contact interviews and allowed me to listen in on her phone calls with PUIs and their close
contacts. The forms for PUIs and close contacts were completed on the Research Electronic
Data Capture (REDCap) tool. An example PUI form is in Appendix 1.

Once fully trained, | began working on my own as a contact tracer. Each morning began
with the Cincinnati Health Department team huddle in which Mr. Durrani and Ms. Brehm
provided updates and answered case-specific questions from the team of contact tracers.
Afterwards, | assigned myself to individual PUIs and used the provided phone number and lab
test result to conduct phone interviews. | used Google Voice to make phone calls and leave
voicemails and texts. Each conversation consisted of a brief introduction to contact tracing, a
request for consent to the interview, an immediate symptoms check-in, and questions pertaining
to symptom onset, demographics, hospitalization, workplace, risk factors, domestic and
international travel, locations visited in the two weeks prior to symptom onset through present,
and potential close contacts in the same time period. When | recognized symptoms that
indicated a need for emergency services—including difficulty breathing, chest pain, confusion,
and cyanotic face and/or lips—I would stop the interview and recommend that the PUI
immediately visit the hospital. After the completion of the investigation aspect of the phone
interview, | provided isolation or quarantine recommendations based on the protocols provided
by the Cincinnati Health Department. PUIs and close contacts often had questions for me, so |
had the opportunity to further educate members of the community and refer any questions
above my level of expertise to the Cincinnati Health Department COVID-19 Hotline phone
number. If the PUI identified close contacts, | performed follow-up calls to these individuals to let
them know of their potential exposure and recommended either quarantine if they were

asymptomatic or testing if symptomatic. | wrote and documented school and work exclusion
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letters when applicable. Finally, | entered all information gathered into the REDCap tool so that
other workers could transfer the data to both the Ohio Contact Tracing System (OCTS) and
ODRS and make daily follow-up calls to all PUIs and close contacts until case resolution. In

total, | completed 75 phone calls to PUIs and close contacts on behalf of the Cincinnati Health

Department.
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Chapter 3 - Results

Monthly Communicable Disease Surveillance Summary Data Reports

The eight monthly communicable disease surveillance summary data reports are in
Appendix 2. My July 2020 and September 2020 reports have been uploaded to the Cincinnati
Health Department’s Infectious Disease Data section found under Community Health Data on

their website here: https://www.cincinnati-oh.gov/health/community-health-data/infectious-

disease-datal/. The reports were provided as both Microsoft Word and Excel documents to the
epidemiologists at the Cincinnati Health Department.

For this report, | created summary figures to compare the numbers from my eight reports
to the numbers from the previous year’s corresponding reports (Figures 3.1 through 3.5). |
chose to only include diseases with at least one case in either the current year or previous year.
| used previous examples of monthly reports as a guide for assigning diseases to the

categories: “food or waterborne,” “vectorborne,” “vaccine-preventable,” “viral hepatitis,” and
“other conditions.”® | excluded influenza-associated hospitalizations and COVID-19 from the
figures for their respective categories “vaccine-preventable” and “other conditions” due to their
inflated numbers and instead created separate figures for these two diseases. Data from August
2020, and its comparison to August 2019, are not included since the August 2020 report was
completed by epidemiologist Kimberly Wright. Statistical analysis was not indicated due to low

incidence of the majority of reportable diseases in the Cincinnati area.
Figure 3.1 Food or Waterborne Diseases
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Figure 3.1. Comparison of total disease incidences for food or waterborne diseases in time period June
2020 to February 2021 (“current year”) with time period June 2019 to February 2020 (“previous year”).
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Figure 3.2 Vaccine-Preventable Diseases
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Figure 3.2. Comparison of total disease incidences for vaccine-preventable diseases in time period June

2020 to February 2021 (“current year”) with time period June 2019 to February 2020 (“previous year”).

Figure 3.3 Vector-borne Diseases
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Figure 3.3. Comparison of total disease incidences for vector-borne diseases in time period June 2020 to

February 2021 (“current year”) with time period June 2019 to February 2020 (“previous year”).
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Figure 3.4 Viral Hepatitis Diseases
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Figure 3.4. Comparison of total disease incidences for viral hepatitis diseases in time period June 2020

to February 2021 (“current year”) with time period June 2019 to February 2020 (“previous year”).

Figure 3.5 Other Conditions
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Figure 3.5. Comparison of total disease incidences for other conditions in time period June 2020 to
February 2021 (“current year”) with time period June 2019 to February 2020 (“previous year”).
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The largest differences were noted for COVID-19 and influenza-associated
hospitalizations, as seen Figures 3.6 and 3.7. Zero COVID-19 cases were reported in Cincinnati
in the period between June 2019 and February 2020 compared to 21,255 total COVID-19 cases
between June 2020 and February 2021 (Figure 3.6). On the other hand, 329 influenza-
associated hospitalizations were reported in Cincinnati in the period between June 2019 and
February 2020 compared to one total influenza-associated hospitalization between June 2020
and February 2021 (Figure 3.7).

Figure 3.6 COVID-19 Cases by Month
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Figure 3.6. COVID-19 cases by month during time period June 2020 to February 2021.
Note: August 2020 is omitted as Ms. Kimberly Wright completed the August 2020 report.
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Figure 3.7 Influenza-Associated Hospitalizations by Month
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Figure 3.7. Comparison of incidences of influenza-associated hospitalizations in time period June 2020 to
February 2021 (“current year”) with time period June 2019 to February 2020 (“previous year”).
Note: August is omitted as Ms. Kimberly Wright completed the August 2020 report.

Annual Report for the 2019-2020 Influenza Season

| created nine figures and two tables for presentation in a comprehensive report of the
2019-2020 influenza season (Appendix 3). In total, there were 404 Cincinnati residents
hospitalized for ILI with the highest number of hospitalizations occurring in February 2020 and
January 2020 followed by March 2020 and December 2019. The epidemic curve (Figure 3.8)
shows the number of cases by week defined by the CDC’s Morbidity and Mortality Weekly
Report calendar.
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Figure 3.8 Epidemic Curve

Epidemic Curve: Cincinnati Residents Hospitalized for Influenza by Week of
Admission, 2019-2020 Influenza Season
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Figure 3.8. Number of Cincinnati residents hospitalized for influenza by week of admission during the
2019-2020 influenza season (n=404).

Rates per 100,000 persons are shown in Table 3.1 to account for the current population
distribution in Cincinnati. Values for the current population distribution are in Chapter 1. FluSurv-
NET reports the 2019-2020 Ohio rates of laboratory-confirmed influenza hospitalizations as 45.3
per 100,000 persons for the 0-4 year age group, 36.9 per 100,000 for the 5-17 year age group,
33.2 per 100,000 for the 18-49 year age group, 89.7 per 100,000 for the 50-64 year age group,
and 147.1 per 100,000 for the 65-plus year age group.?° These age brackets are used to report
influenza-associated hospitalizations at both national and state levels as shown in the CDC’s
FluView and FluSurv-NET online platforms. FluSurv-NET does not report rates based on sex,

race, or ethnicity as this report does.
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Table 3.1 Number of Influenza-Associated Hospitalizations by Demographics

Category Number Percentage Rate® LL?(95% CI) UL®(95% Cl) Std. error

Male 174 43.1% 120.1 102.3 138.0 9.1026

é Female 229 56.7%  147.2 128.2 166.3 9.7226

Unknown 1 0.2% N/A N/A N/A N/A

Asian 2 0.5% 25.6 0.0 61.0 18.0846

American Indian / 0 0.0% 0.0 0.0 0.0 0.0000
Alaskan Native

§ Black 250 61.9% 183.0 160.4 205.7 11.5650

= White 131 32.4% 81.8 67.8 95.8 7.1441

Other 13 3.2% 270.8 123.8 417.9 75.0139

Unknown 8 2.0% N/A N/A N/A N/A

Hispanic or Latino 11 2.7% 99.4 40.7 158.2 29.9699

*g Non-Hispanic or 323 80.0% 111.7 99.5 123.8 6.2089

E Non-Latino

" Unknown 70 17.3% N/A N/A N/A N/A

0-4 years 48 11.9% 220.0 157.8 282.1 31.7152

5-17 years 31 7.7% 70.7 45.8 95.6 12.6945

° 18-49 years 106 26.2% 72.3 58.6 86.1 7.0233

& 50-64 years 111 275%  215.0 175.0 2549 20.3806

65+ years 107 26.5% 293.0 237.6 348.5 28.2883

Unknown 1 0.2% N/A N/A N/A N/A

Total 404 100.0% 1345 121.4 147.6 6.6875

1 Rates shown per 100,000 persons to account for the current population distribution in Cincinnati;

population figures obtained from the U.S. Census Bureau 2018 ACS 5-Year Estimates.

2“LL” indicates the lower limit of the 95% confidence interval.

3“UL” indicates the upper limit of the 95% confidence interval.
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Further figures detail ILI for specific demographics. Female patients made up 56.7%
(229/404) of influenza-associated hospitalizations, while male patients made up 43.1%
(174/404) of the hospitalizations (Figure 3.9). The rate among female residents was 147.2 per
100,000 persons compared to 120.1 per 100,000 persons for male residents (Table 3.1).

Figure 3.9 Influenza-Associated Hospitalizations by Sex
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Figure 3.9. Influenza-associated hospitalizations by sex during the 2019-2020 influenza season (n=404).

Patients identifying as Black made up 61.9% (250/404) of the total hospitalizations at a
rate of 183.0 per 100,000 persons. This was appreciably higher than the total hospitalizations
and rates among White and Asian residents, which were 32.4% (131/404) with a rate of 81.8
per 100,000 and 0.5% (2/404) with a rate of 25.6 per 100,000, respectively (Figure 3.10 and
Table 3.1). Patients identifying as non-Hispanic and/or non-Latino made up 80.0% (323/404) of
cases at a rate of 111.7 per 100,000 persons, while patients identifying as Hispanic and/or
Latino made up 2.7% (11/404) of cases at a rate of 99.4 per 100,000 persons (Figure 3.11 and
Table 3.1).
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Figure 3.10 Influenza-Associated Hospitalizations by Race
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Figure 3.10. Influenza-associated hospitalizations by race during the 2019-2020 influenza season
(n=404).

Figure 3.11 Influenza-Associated Hospitalizations by Ethnicity
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Figure 3.11. Influenza-associated hospitalizations by ethnicity during the 2019-2020 influenza season
(n=404).
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Finally, patients in the 50-64 year age group made up 27.5% (111/404) of
hospitalizations followed closely by the 65-plus age group at 26.5% (107/404), the 18-49 year
age group at 26.2% (106/404), the 0-4 year age group at 11.9% (48/404), and the 5-17 year age
group at 7.7% (31/404) (Figure 3.12).The rate among residents aged 65-plus was 293.0 per
100,000 persons followed by a rate of 220.0 per 100,000 persons among residents aged 0-4
years, a rate of 215.0 per 100,000 persons among residents aged 50-64 years, a rate of 72.3
per 100,000 persons among residents aged 18-49 years, and a rate of 70.7 per 100,000
persons among residents aged 5-17 years (Table 3.1). The Cincinnati rates of hospitalization for
each age group are higher than the corresponding rates for each age group across the entire
state of Ohio.

Figure 3.12 Influenza-Associated Hospitalizations by Age Group
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Figure 3.12. Influenza-associated hospitalizations by age group during the 2019-2020 influenza season
(n=404).

Sentinel data was provided up until March 9, 2020 during the 2019-2020 influenza
season. In total, 103 patients meeting the definition of ILI were reported to the Cincinnati Health
Department from the three local sentinel influenza sites: two full-scale primary care health
centers and a school-based health center at a high school. The percentage of outpatient visits
due to ILI did not surpass the regional epidemic threshold of 1.8% and peaked right at 1.8%
during week 19-48 (Figure 3.13).
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Figure 3.13 Percentage of Outpatient Visits due to ILI by Week
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Figure 3.13. Percentage of outpatient visits due to influenza-like illness by week during the 2019-2020

influenza season. The red dotted line indicates the regional epidemic threshold of 1.8%.

Figure 3.14 illustrates the number of influenza-associated hospitalizations by influenza
type. There is a peak in influenza B earlier in the season and a later peak in influenza A around
week 20-09. Of the samples collected during the 2019-2020 season, 263 were positive for
influenza A with 37 of those further subtyped as HIN1. 137 samples tested positive for influenza

B, and 38 samples were marked as unknown (Figure 3.14).
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Figure 3.14 Influenza-Associated Hospitalizations by Influenza Type
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Figure 3.14. Influenza-associated hospitalizations by influenza type for the 2019-2020 season (n=438).
Influenza A made up 60.0% of the total types identified, and influenza B made up 31.3% of the total types
identified.

Note: 34 of the 404 total hospitalizations were reported to have identified both influenza A and influenza B

viruses; therefore, the total number of hospitalizations in the figure sum to 438.

The number of administered influenza vaccines by age group per week in the Cincinnati
Community Primary Care (CCPC) health centers is illustrated below in Figure 3.15. A total of
9,049 influenza immunizations were administered during the 2019-2020 season as of May 16,
2020. Data shows the highest number of vaccines were administered throughout the month of
October during the early weeks of the influenza season. After the initial peak and subsequent
decrease over the next couple months, there was another vaccination peak during week 20-03
in mid-January (Figure 3.15). The group with the highest number of total vaccines throughout
the season was seen in those aged 5-24 years at 4,094 vaccines, while the group with the
lowest number of total vaccines was seen in those aged 65-plus years at 484 vaccines (Figure
3.15). When adjusted for population distribution, the vaccination rate among residents aged 5-
24 years was 4,883.6 per 100,000 persons, while the rate among residents aged 65-plus years
was 1,325.6 per 100,000 persons. The highest vaccination rate was observed among residents

aged 0-4 years at 8,730.1 per 100,000 persons or 1,905 total vaccines.
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Figure 3.15 Number of Administered Influenza Vaccines by Week
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Figure 3.15. Number of administered influenza vaccines by week during the 2019-2020 influenza season
(n=9,049).

Figure 3.16 is a heat map of the home zip codes of the 404 patients hospitalized for ILI.
The zip codes with the highest patient numbers were 45211, 45229, and 45237 (Figure 3.16).
The dark green dots indicate the locations of the six CCPC health centers (Ambrose H. Clement
Health Center, EIm Street Health Center, Braxton F. Cann Memorial Medical Center, Hopple
Street Neighborhood Health Center, Northside Health Center, and Price Hill Health Center)
offering free influenza vaccinations during the 2019-2020 season. Zip codes 45211 and 45237
had two of the three highest patient numbers per zip code, and large portions of the areas are
physically distant from a health center. The zip codes where the CCPC health centers are
present—45229, 45202, 45227, 45225, 45223, and 45204—had between 13 and 38 residents

hospitalized for ILI. These results do not account for population distribution across zip codes.
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Figure 3.16 Number of Influenza-Associated Hospitalizations by Patient Zip Code
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Figure 3.16. Number of influenza-associated hospitalizations by patient home zip code for the 2019-2020
influenza season (n=404). Green dots indicate the six Cincinnati Community Primary Care (CCPC) health
centers (Ambrose H. Clement Health Center, EIm Street Health Center, Braxton F. Cann Memorial
Medical Center, Hopple Street Neighborhood Health Center, Northside Health Center, and Price Hill

Health Center) where free shots were offered throughout the season.

Contact Tracing as part of the COVID-19 Public Health Response

| successfully completed 75 phone calls on behalf of the Cincinnati Health Department
with 68 interviews with PUIs and seven calls to close contacts. | attempted to reach out to about
130 individuals, and those who | could not reach were followed up by other health department
employees. | wrote eight school and work exclusion letters to professors and supervisors of
PUls and close contacts. In some cases, PUIs did not wish to volunteer information about their
close contacts or maintained that no one fit the definition of a close contact in their case.
However, in the large majority of cases, PUIs had close contacts who were family members,
close friends, or roommates and had already received positive tests at the same time or shortly

after and were presumably contacted, or soon to be contacted, as PUIs by other contact tracers.
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Chapter 4 - Discussion

Change in Scope of Work

When the Cincinnati Health Department first agreed to host my Applied Practical
Experience, we planned for my experience to include three components: 1) complete at least
one monthly report on reportable diseases, 2) complete an annual report on the 2019-2020
influenza season, and 3) explore and quantify the COVID-19 response as it relates to both
domestic and zoo animals in the Cincinnati area. For the third component, | was tasked with
creating a report focused on COVID-19 diagnostic testing of animals in Cincinnati with
information about the organizations collecting data, the number of animals tested, the species
tested, the rationale for testing, and advice regarding precautions for veterinarians in the area.

In order to complete this COVID-19 report, | contacted Dr. Greg Levens, a veterinarian
at the Cincinnati Zoo, Dr. Tony Forshey, the state veterinarian with the Ohio Department of
Agriculture, and Dr. Amber Singh, the state public health veterinarian with the Ohio Department
of Health. | spoke with the Animal Disease Diagnostic Laboratory, which operates as part of the
Ohio Department of Agriculture, and the Diagnostic and Clinical Microbiology Service at the
Veterinary Medical Center of The Ohio State University. As of August 2020, the state of Ohio
had tested zero animals for SARS-CoV-2, and the state veterinarian recommended against
diagnostic testing of SARS-CoV-2 in domestic or exotic animals due to the belief that SARS-
CoV-2 does not affect animals. With an absence in data to report, this component of my project
was lost.

| planned to finish my Applied Practice Experience in late August 2020, but | continued
working with the Cincinnati Health Department into the fall 2020 and spring 2021 semesters as
my scope of work shifted focus. | completed a higher number of monthly communicable disease
reports and chose to pursue COVID-19 contact tracing to replace the third component of my
original plan. It was important to me to participate in the COVID-19 public health response
during the ongoing pandemic. Dr. Amin and Ms. Wright provided me the opportunity to be
flexible and creative in shifting the scope of my work and connected me with the Cincinnati

Health Department contact tracing team.

Monthly Communicable Disease Surveillance Summary Data Reports

My eight monthly communicable disease surveillance summary data reports serve as
comprehensive overviews of the reportable diseases reported to the Cincinnati Health

Department each month. Each monthly report included a comparison to its corresponding
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month from the previous year. Most reportable diseases occurred at incidences that were too
low to perform statistical tests to assess differences. Some of these low incidences may be
artifacts of underreporting due to lack of education about individual disease surveillance
systems, misdiagnoses, or instances where disease data is gathered by an organization outside
of ODRS. The two most apparent differences between the period from June 2020 to February
2021 and the period from June 2019 to February 2020 are seen in the reported increased
numbers of COVID-19 cas