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About the Program

Program Description

The inaugural six-week student research =
program attracted a diverse cohort of high !
school, college, and medical school students
who were competitively selected (20%
acceptance rate). The virtual program included
lectures on research methodology, guided
learning on evidence synthesis and spatial
epidemiology, and expert Q&A sessions on
health-related career paths. During the final
three weeks, the cohort developed and carried

Learning Objective

Develop a foundational understanding of
health services research.

AR

out individual research projects on health
disparities using spatial epidemiology methods,
supervised by a mentor, and disseminated their
findings through a scientific poster. Students
also attended the Health Services Research
Center's Distinguished Speakers Series and
Grand Rounds.

Definition of Health Services Research
Scope of Health Services Research
Methods of Health Services Research
Study Design

Evidence Pyramid

Systematic Review and Meta-Analysis
Spatial Epidemiology and Health Disparity
Spatial Epidemiology: Clustering and Data
Mapping

Reading Scientific Articles

Designing Scientific Posters



Student Posters

Meet the students, hear about their
experiences, and check out their
research posters!

Research Project Assignment: Students selected
their own topic of interest and worked with a
mentor to develop their research question and
methodology.



Katherine Bollinger
¥ Second Year
Saint Vincent College

“I chose to apply for the
Summer Student Research
Program because | am
currently exploring
healthcare related fields. |
knew that this opportunity
would provide useful insight
into potential careers and
teach me powerful tools to
expand on my education
journey. Some things |
learned were how to use the
Tableau software to map
spacial epidemiology related
data, how to design a
research poster, the
difference in academic
reviews, and how to search
for scientific articles. | am
confident that these skills
will help me excel in future
classes and an upcoming
research study | will be
apart of at school. | am very
grateful to have received
this opportunity.”

IMPACT OF TRIGGERS ON ASTHMA PREVALENCE

? Health Services Research Center, University Hospitals Research & Education Institute, Case Western Reserve University, University Hospitals, Cleveland, Ohio
b Department of Population and Quantitative Health Sciences, Case Western Reserve University School of Medicine, Cleveland, Ohio

Introduction

Asthma- affects lungs, needs
ongoing treatment & control
of triggers’

Access mucus causes airways
to swell and narrow, hard to ,
breathe, wheezing & coughing
Triggers: airborne allergens,
allergies to dust mites or pet
dander, dry/cold air, air
pollutants and irritants,
tobacco smoke, occupational
exposures.

Objectives

Materials and Nethods

¢ Cross-sectional study

* Mapped asthma prevalence
in 2023 by US state

e Collect data for pollen
count and air quality

* Compare the top 20 states
with worst air quality and
the top 20 with highest
pollen counts to the states
with the highest asthma
prevalence

avg. Data Value

State
1 West Virginia
2 Maine
3 Kentucky
4 Oklahoma
5 Rhode Island
& New York
7 Washington
8 New Hampshire
9 Massachusetts

10 Oregon

S kR

Avg. State
11.64 11 Michigan
11.51 12 Conecticut
11.51 13 Alabama
11.37 14 Mississippi

11.2 15 Vermont
11.12 16 Tennessee
11.04 17 Arizona
11.01 18 Virginia
10.99 19 Louisiana
10.89 20 New Mexico

Twitter: KateBollinger1

State PPM
1 Maryland 927
2 Delaware 907
3 Kansas 849
4 Virginia 843
§ Connecticut 830
6 New lersey 828
7 Arkansas 826
8 Oklahoma 79
9 Rhode Island 791
10 New York 790

State
Arizona
Nevada
California
New Mexico

State
11 Nerth Carolina
12 Missouri
13 Minnesota
14 South Dakota
15 Massachusetts
16 Pennsylvania
17 Louisiana
18 lowa
19 Montana
20 South Carolina

Rank State Rank
50 Pennsylvania 40
49 Kansas 39
48 ldaho 38
47 Indiana 37

Utah 46 Ohio 36

Texas
Illinois
Colorado
Oklahoma
Michigan

45 Arkansas 35
44 Connecticut 34
43 Washington 33
42 Oregon 32
41 Missouri 31

LinkedIn: Kate Bollinger

Conclusion

¢ Pollen count and air quality likely affect
the number of asthma cases
« Cleaner air and control of allergies
should reduce the chance of developing
asthma
« Data falls on the lower end of support
for the objectives
> While a correlation was identified
and control of these triggers might
help asthma prevalence, future
studies could survey multiple years
or additional causes (dry/cold air,
tobacco smoke, occupational
exposures)
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* Dashboards were assembled using Tableau
Desktop software version 2024.1(Tableau
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Khushi Brahmbhatt
12th Grade
Oshwal Academy Nairobi Senior High

“Choosing this program was one
of the best decisions I've made. It
expanded my understanding of
the various career paths available
to me. While | had always heard
about research, | never fully
understood what it entailed until
this program answered most of
the questions | had. | learned
many valuable things, but what
will stick with me the longest is
spatial epidemiology. Before
entering this program | was
unaware of this field, but | have
come out of it with a deep love for
it and now I'm considering it as a
future career possibility,
alongside becoming a physician
as being exposed to expert
speakers who were both
physicians and researchers has
inspired me to pursue a similar
career path which would have not
been possible without this
program. Finally, being part of
this summer program was time
well spent. Working closely with
my mentors on various projects
was beyond what | had expected,
and | am extremely grateful for
the experience. | would highly
recommend this program to
anyone interested in expanding
their career options.”

Does Poverty Status Have a Correlation with Spatial Clusters of Overdose Mortality Rates in Ohio Counties

in 20217

Khushi Brahmbhatt!, Gautam Dagur', Weichuan Dong?

Center, University Hospita

(_F Population and Quantitati

Introduction

* Ohio is among the top 10 siates with the highest overdosa mortality rales, ranking 7 and its

poverty sialus baing 13.4%.34
Socioeconomic faciors, incheding poverty, significantly impact health swcomes.

= Gomenunities with higher poverty statuses often face numerous challenges, such as limited

access 10 haalthcarg, highor rtes of substance abuse, and insuwancs problims,

hiow paverty intersects with overdose mortality rates,

Results

= Thess faciors may contribule ko higher rales of overdose moniality, making il essential fo examine

Research & Education land, Ohio 2

Health Scienc

Methodology

= The study design is a cross-sectional study using data set from CDC places 2024 "WSRR Provisional County-Level Drug
Owerdose Death Counts,"and the US cansus map of “Population for Whem Poverty Status s Determined”.

= Using the dataset from COC places. we used Tableau to genarate the map and form a calculation to dedermine the the
percentage mortality,
The calculatien: ([Provisional Drug Overdose Deaths) / [Population]) * 100

= The population data was not included in the COC places datasel, 30 we manually added the papulation for 2021 using the
United States Consus Datasat: “County Papulation Totals and Components of Change: 2020-2023.7

The main objective was Io
entify spatial clusters of
averdoss morality iates n Ohio

counties, aiming 1o pinpoint
regions with both high povarty
and high overdose mortaliy

Results

= As shown in Table 4, the average poverty siatus for the top 5 counties in Ohio with the
highest martality rate is approximately 138.02% higher than the poverty status for the
top 5 counties in Ohio with the lowest maortality rate.??

+ As shown in Table 1. Union county appears in both for the lowest poverty stalus
{4.7%) and the lowest mortality rates (0.155%). The other 4 counties with the lowest
miortality rate wone not in the top 5 countios with the lowest poverty status howver,

Top 5 counties in Ohio with the lowest
mortality rates

thay did fall inte the lowest category of the of the poverty siatuses as shown in Figure

A with the of Carroll county?
= As shown in Table 2, Sciolo county has the second highest poverty status (23.8%)

and this highest mertality rate (1.610), Additionally Maigs eounty has the third highas!

poverty status (20.1%) and has the 4th highest mortality rabe (1.010%). The other 3

counties with the highest mortality rate are nol in the top 5 counties with the highest
poverty slatus howeved, they do fall into the sacond highest categary of poverty
status acconding 1o Figure 1.3

= Az shown in Table 3, The counties with the lowest monality rates have a lower poverty
slatus compared 1o counties with the highest merality rates, which have a relatively
higher poverty stabus 3¥

Conclusion

o

+ A posilivi comiation btwean Poverty status and ovendose mortality rates is delermined;
however, poverty status is nol be the only factor affecting the overdose morality rates.

= In fulure Sludies othes faciors such as access 1o health care, substance availabity, and

prescription drug misuse should be considered to get a better overall picture of factors
that contribute 1o e spatial dusters of averdose monality rales.

= Additionally, this study should be repeated using zip codes, therefore being more specific

1o the location and easier to pinpoint the spatial custers and their cause.
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Chukwunweike (Nnamdi) Ezeanyika
Third Year
Northeast Ohio Medical University

“| chose to apply for the
UH HSRC Summer
Student Research
program because it
offered opportunities to
participate in qualitative
research and learn from
experienced
professionals while
building meaningful
connections. The
program was
transformational. It
equipped me with
essential skills and
connections that will be
invaluable in my future
career. | am genuinely
grateful for the
experience and the
chance to be part of
such an exceptional
learning environment.”

Exploring the Spatial Relationship Between Diabetes Prevalence, Physical
Inactivity, and Social Determinants of Health Across Ohio Counties.

1.2 Chukwunweike Ezeanyika ' Gautam Dagur, MD, PhD: and® Weichuan Dong, PhD.

"Health Sendces Resesnch Cemer, Unsersity Hospials Reseanch & Educaton Insttute, Case M"! MM University, Urevisly Hospaals, Cleveland, Ohio

INTRODUCTION

Diabetes is a significant public health issue in the
Unired States, impacting both the health and
economic 36ctors across Ohio counties.

Targeted public health interventions can be
designed by understanding the spatial relationship
between diabetes prevalence and a key risk factor.
physical inasctivieyy [Seida et al, 2021: Budnik-
Proyvhylska et al. 2024).

Soctal deverminants of health like access to health
care, poverty levels, unemployment, and education
levels equally contribute to disbetes prevalence.
Henes, sxploring the spatial relatonship betwsen
diabetes prevalence, physical inactivity, and four
social determinanes of health acress Chio counties
can inform more effective targeted public health

rEIpOnIEs.

OBJECTIVES

To analvzs the spatial parrerns of diabetes
prevalence and physical inactivity prevalence across
Ohio counties.

To idenify the relation bevween diaberes prevalence.

physical inactivity prevalence, and key SDOH factors.
at thie county level.

METHODS

A eross-sectional stedy invelving 50 out of 88
counties in Ohio.

Dara on diabetes prevalence and physical
inactivity prevalence were collected from the
Centers for Disease Control and Prevention (CDC)
Behavioral Risk Facvor Surveillance System
(BEFSS) data for Ohic.

Dana for key SDOH Factors, inchuding access o
bealth care, poverty rate. unemployment and
education attainment, were obtained from the U5,
Census Bureau's Anserican Communiny Survey
[ACE) and County Health Rankings and Roadmaps
websites

The COC Geographic Information Systems (GI5)
mapping tool ArcOIS was utilized to viswa
county-level variations on choropleth maps.
Individual choropleth maps were created to
vizualize diabetes prevalence across the counties,
physical inactivity prevalence, the relationship
between both, how healthcare access relates to the
prevalence of diaberes, and bow poverny,
unemployment, and education as selected SHOH

Farters relars tn dishetay nrevalencs.

2 Marthea:
I Depariment of Population and Quanszative Health

BESWATS

Table 1: Represcatation of disbetes prevalence, pysiosl aomvity

prevalenie, and sclectod SDOH lsteds sofedd 50 sil of 85 Ohis counties (CDC

2024; Cousty Heakh Rankisgs and Roadmaps, ad ).
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[»128%) had high rates of physical inactivity

valemce [»303%).

- ) MsT Counties with lower rates of

diibebes prevabence [<10.7%) had lower rabes of
Frical imactivity in their coanties [<24%).

L opleth maps visualining the reltion of
Eealthcare access to disbetes prevalence show that
coanties with fewner insured adults hid higher
diabebes prevalence rates and vice versa

= Inereased peverty, anemployment and poor
education dtcounted far mireased diabates
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+ The prevalence of diabeies i sroagly associaind with high level:
of physical insctiviny, which can be worseesd by keahth dispaties
sad sodsl determinants of bealth such 33 bow Bcose, Bnitod
eduration, uner mit, aad inadeqeate accen o hralthoare,

o Semdies hawe demonsirated that plyics] inactivity contribates &
oty and inzulin resictance., twe ey paskways leadisg ta the
developmenr of diabenes [Galavir ex all. 2019).

= mw-_.:hluﬂnlur;hpulmu-wm:pnlntoh.
coantics highightls the barrier Gord by these populstions, tack
fewer recreational faciies, and less waloble srvironmens. Th
tremd aliges with the social gradient in health, as discusced by
Boagors # al [2020)

+ The spanal disparine unceverod In Bils stedy have (mperast
Irplicatsons for pullic heabth policy amd practios chasge in Obae,
therofors ealth programs ft promate physcl actvity sthould
prioriined, especially & arsas with provalent disparities.

+ This study was Imited ta 50 counthes In Ohio, henoe Sabare
rescateh dherald investigate oll BS counties. Addnionally, further
studies sheukd inmvestigate otber SHOH s crers sech s foed
security, hausiag, and eaviroament that were not induded in the
study,
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Luke Jennings-Sanders
Second Year
Ursuline College

Female Breast Cancer Rates Among Different Ethnic Groups in Ohio: Spatial Epidemiology Analysis

University Hospitals
Research & Education Institute

Luke Jennings-Sanders, Weichuan Dong, PhD, Gautam Dagur, MD, PhD,Samudragupta Bora, PhD,

1. Student of University Hospitals Summer Student Research Program 2024

Health Services Research Center, University Hospitals Research & Education Institute, Case Western Reserve University, University Hospitals, Cleveland, Ohio
2. Department of Population and Quantitative Health Sclences, Case Western Reserve University School of Medicine, Cleveland, Ohis

Claveland | Ohio

Introduction

Breast cancer is the most common cancer that women
face inthe U.S. d Female breast cancer cases are atthe
top of the list for new cancer cases in Ohio, with an age
adjusted rate of 132.3 per 100,000 women',

From 2017 to 2021, there has been 50,357 new cases
of female breast cancer in Ohio. In Cuyahoga County,
there has been 5,934 new cases of female breast
cancer'.

Understanding the disparities in morbidity and mortality
rates among different ethnic groups is essential,

This poster examines the differences in the morbidity
and mortality breast cancer rates among women of
different ethnic groups in the state of Ohio and
Cuyahoga County.

Methods

Data for this study was obtained from the LS. Cancer
Statistics (USCS) Data Visualizations tool provided by
the Centers for Disease Control and Prevention (CDC)
(hittps://gis.cde.gov/Cancer/USCS/#/StateC ountyTerr
tory).

The USCS data tool was used to collect the rate of new
cancers and the rate of cancer deaths across the entine
state of Ohio and Cuyahoga County for the years 2017-
2021.

The USCS data tool was also used to compare mortality
and morbidity rates among the following races:
Caucasian, African American, Native American,
Hispanic, Asian and Pacific Islander.

Diata was also obtained from Center for Disease
Control{CDC) PLACES: Local Data for Better Health
County Data 2023 and uploaded into the Tableau
software to create a spatial map of the prevalence of
cancer cases in all regions of Ohio.

Objectives

To compare and contrast morbidity and martality breast
cancer rates among women of different ethnic groups in

Ohip. And Cuyahoga County

Findings

In the entire state of Ohio, from 2017-2021 among Caucasian women, there were 43,318 new breast cancer cases and
6,873 cancer deaths. In Cuyahoga County, there were 4,043 new breast cancer cases and 548 cancer deaths. '

In the entire state of Ohio, from 2017-2021 among African-American women, there were 5,404 new breast cancer cases

and 1,148 cancer deaths. In Cuyahaga County, there were 1,569 new breast cancer cases and 368 cancer daaths.

In the entire state of Ohio, from 2017-2021 among American Indian women, there were 64 new breast cancer cases
and fewer than 16 cancer deaths. In Cuyahoga County, there were no new breast cancer cases and no deaths. s

In the entire state of Ohio, from 2017-2021 among Asian and Pacific 1slander women, there were 676 new breast cancer

cases and 73 cancer deaths. In Cuyahoga County, there were 108 new breast cancer cases and no deaths. '

In the entire state of Ohig, from 2017-2021 among Hispanic women, there were 642 new breast cancer cases and 70
cancer deaths. In Cuyahoga County, there were 169 new breast cancer cases and 16 cancer deaths. :

Age-Adjusted Rates Brenst Cancar Age-Adjusted
Deaths in Qhio Rates New

. 3 Breast Cancer

= . Figure 1 Cases in Ohio

9 Figura 2

Age-Adjusted Rates Mew Breast Cancer Cases in

Age-Adjusted Rates

Conclusion

» There are considerable disparities in breast cancer morbidity and
mortality rates among different ethnic groups in Ohio and Guyahoga
County.

+ Caucasian women had the highest number of new cancer cases and|
deaths but a lower age-adjusted rate in cancer deaths when
compared to African-American women,

= These findings highlight the need for preventative screening
programs for African AMEenican women.

- Itis also impartant ta consider how African American wamen are
less likely to be diagnosed at earlier stages due to poor insurance
and access W healthcare:

It Is Important to develop, implement, and evaluate programs that
focuses on screening and treatment and recovery.

References
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3. Dashboards were assembled by first preparing the data using
Tableau Prep Builder and then building the necessary views in

Cuyahoga County Breast Cancer
4y Figure 3 Doaths In Tableau Desktop (Tableau Software LLC)
1344 23 Guyahoga County
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. Figura 4
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Constance Loring
Third Year
Ohio State University

“| chose to apply for this
program because it was a
unique opportunity in
Health Services Research
which encompasses more
than just medicine. | want
to become a doctor but this
program appealed to me
because it was also about
social determinants of
health, health disparities
and more. | enjoyed this
program greatly and think it
will be applicable to my
future career goals as | got
exposure to the field of
research but also was able
to hear people in the
medical field talk about
their careers and share
their paths to success. | also
learned how to use Tableau
and furthered my skills in
Excel and presentations
which | believe will be
helpful for my continued
studies and path to
medicine. | am very grateful
to have been a part of this
Health Services Research
Program.

Introduction

Background

= Atotalof 11.6% of the LIS it b i pa of
diabetes increased significantty in sdutts 18 years or older from 2001 102020,

- Disleotes is the eighth leading cause of death in the U.S. and nan-matrepalitan
mreas haw a higher disbetic prevalence.

+ Food deserts can b classified following mubtiple parameters which
differaritiats by distaneé 1o  supérmarket in rursl and urban Sommunities and
income levels.*

Objectives

- T if thera is desent and
diabetic provalence .

* Todiscover patterns in diabetic prevalence and food desert prevalence
across all U5, counties,

= Toikdentily countias of the MOST CONGEN acioss the United States due o
high diabatic and food desert pravalence,

Materials & Methods

Rasearch Dosign:
= Cross-sectional spatial epidemiclogy study conducted in Tableau Deskiop®
cioss relerancing county data for diabates and food desens across the
United States.
= Included all people wha responded to the LS census in 2010.and
accoumed for the 2015 COC diabetes atlas
Diabetic Prevalence :
« Accossod 2019 County Health Raniings Dota and extractod stote, county,
and diabetic prevalence data from the studies additional measune data.*
* Diabatic prevalence is the percentage of adults age 20 or older with
diabates and it is age adjsted.”
Food Desert Pravalence :
= Accessed the Food Access Research Alas from 2019 from the USDA and
ExIPBCNE ALA O SLALE, SOLMY, 10181 POPUENON, AN LW S0LE5S and Low-
income papulations.?
= The data used was based on the 2010 cansus.?
* Comverted
the tirme of study.
= Eligibility Criteria for Feod Desert:
* Population had to be 1 mile fram a supermarkot in urban argas and 10
miles awary rom a supermarket in rural areas.?
+ Popailation had ta ba of low incoma a2 dafinad by ths Food Access
Research Atlas.?
High Concern Counties:
= Anatyped the top 100 counties with the highest diabetic prevalence and the
top 1 wi ighast feod desert pr
»  |demified the top five counties that appeaned in the 1op 100 search tor bath
vatiabiles.

1 COUNS into bazed on ion total at

Figurs 1. Provalence Maps (Contimentsl U.S.)

Figure 3. Prevalsnce Maps jAK)

1 Taliaferra Georgia
2 Tensas  Louisiana

3 Bulleck  Alabama
4 Hancock  Georgia

« The study g

*  Ahigh prevalence of food deserts did not cormespond 1o a high privalence in diabotes,

dus to aweak correlation (Figure 3),

18 areas of concemn for both diabetes and food
desgets (Figure 1) but the cormlation across all LS. counties was net strong enough to
generalize a disect redationship (Figure 3),

* Despite tha high diabetic prevalanca spanning across the Appalachian Moumaing, high

fooad dosort provalence did not have o trend in location.

* The counties with the highest prevalence in diabetes and in food deserts varied greaily

with only 5 counties appearing in tha top 100 for both factars (Tabita 1),

*  Acomelation between ieod desens and diabetes cannot be supgorted.

= Counties and regions across the LS. tacing the issues of feod desens or dinbetes
indegpendently can be visualized in the maps.

* As anecological study, the people who had diabetes were not necessarily those

afiected by s which is a imitation worth further
* Further study is o account far the li ing accounting for
demograghics and con ing factoes e characieristics of

counties with a low prevalence for both factars or the inverse.
*  Further investigation should continue to identity risk factors for diabetes and make
advancements to mit the prevalence of this deadly and prominent disease.
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Vedant Natarajan
12th Grade
Highland High School

“I| chose to apply for the
University Hospitals
summer research program
because of my deep
interest in advancing public
health through evidence-
based research. The
opportunity to work on a
research project aligned
perfectly with my passion
for understanding and
addressing health
disparities. Throughout the
program, | gained
invaluable skills in research
methodologies and data
analysis, which will
significantly benefit my
future coursework and
career in public health.
Overall, the program
exceeded my expectations,
providing a comprehensive
and hands-on learning
experience. | am truly
grateful for the opportunity
to participate and for the
insights and connections
that will undoubtedly shape
my future endeavors.”

y

' , Geographic Analysis of High Blood Pressure Prevalence

Rates in Ohio

Vedant Natarajan' Cautam Dagur!, Weichuan Dong?

'Health Services Center, University Hospitals Research & Education Institute, Case Western Reserve University, University Hospitals, Cleveland, Ohio

2Department of Population and Quantitative Health Sciences, Case Western Reserve University School of Medicine, Cleveland Ohio

Introduction

+ In Ohio, 34.5% of adults have been diagnosed with
hypemension.,

113 of adults who have hypefension remain
undiagnosed.,

+ Limited data exists regarding the geographic
distribution of high blood pressure prevalence rates
across Ohio, particulary in understanding the
digparities between urban and rural regions.

Methodology/Materials

Data Collection:

= Source: High blood pressune prevalence data and
population data from PLACES: Local Data for Betier
Health, Place Data 2023 where the CDC dafines high blood
pressure as having a systolic mm Hg of 130 or higher and a
diastolic mm Hyg greater than 80,

Provalonce Mapping:

= Mapped using a blue-red color gradient: dark blue flow
prevalence) to dark red (high prevalence) with dala
vakses included,

+ This study utilizes cross- i data to
the spatial patterns of HEP prevalence rates across
counties in Ohio,

HIGHER THAN 180 | andror | MIGHER THAN 120

Figure 1: Healthy and Unhealthy bocd pressure ranges (Current.
DafinitionF ramework],

Objectives

= To idenlity the prevalence of high blood pressure across
eounties n Ohio o high and low plevalence regions.

i 18 and

ey
‘ower, by sex and sge: United States, 2017-2018,

[_TCT R ETET T TR

grapl il 1 System (GIS) Mapping:
- Software: Tableau.
- Analysis.
= Visually represent spatial distribution of HEP
prevalence across Ohio counties.

Figure 3: Heart Disease Death Rate Among Working-Age
‘Ohicans,

Heart disease death rate among working-age Ohioans, by ¢

A 0 s, per 100,000 popuiation. for Ohio

Resuits Figure 4: High Blood Pressure Prevalence in Ohlo
Counties with a systolic mm Hg of 130 or higher and a
diastolic mm Hg greater than 80
2074 Maptcs
Conclusion

+The prevalence map shows a wide range of high blood
pressure rales across Ohio counties, indicating significant
wariability without a clear regional patierm.

+The dala may be inaccurale due te non-response, as
many high blood pressure cases are ikely unrepored and
not captured in the database.

Acknowledgements

This werk was supported by the University
Hospitals Health Serices Reseanch
Center 2024 Summer Scholars Program,

~Fulure actions should focus on increasing sereenings and
investigating different populations to lower the overall
pravalance of high blood pressure in Ohio.
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1 Amanda Turner
Second Year
Xavier University

“| chose to apply to the
University Hospitals Health
Services Research Center
Summer Scholars Program
because as an
undergraduate student
pursuing a job in the medical
field, | wanted to learn more
about health services
research. | was able to do
this in the program through
my own research project and
hearing from current
doctorate-level researchers.
Overall the program was an
excellent way to be
introduced to research by
learning crucial skills and
knowledge about research in
general. Furthermore, | was
also able to develop my own
research question, use
current data to create
results, and express them
through a poster. | am very
grateful to have been a part
of this program's first cohort
and thankful for the
mentorship and support |
received from all the people
involved.”

Human Papillomavirus Vaccination Coverage in Adolescents
Across the Unlted States Based on Political Demographics gh‘eﬁl‘;‘?ﬁ?%ﬂc‘?&ﬁ'fnn.tme

ur11dr101 Turner, BS (

Background

o Adolescents who do not receive the
human papillomavirus (HPV) vaccine and
engage in sexual activity risk developing
genital warts, genital/anal cancers, and
head/neck cancers (in males and
females).!

Recieving the vaceine as a teen or
preeteen is crucial because approximately
85% of people are infected with HPV in
their life.”

Oblectives

To identify the rate of change for
vaceination coverage in adolescents (13-17
years old) over 2008, 2012, 2016, and
2020,

To aceess the role of political affiliation on
HPY vaccine coverage, as represented by
three states (Democratic, Republican, and
swing state).

Research Design:
* (Cross-sectional analysis
+ Data obtained from CDC Vaccination
an_rage among Adolescents (13-17)
(2023).°
o Rate of change between two years was
identified and maps of the contiguous
United States were generated using
Tableau Desktop software version 20241
(Tableau Software).
Data was also used to create three maps
of California, Wisconsin, and Mississippi
over the years of 2008, 2015, and 2022,

Figure 1. 2008 United Stsses Provdosssal Floction Outcomes®

o

utam Dagur '

Cleweland | Ohio

Results

2 8 &8 & 2

-
s

0

Figure & The Vaccmation Kate of MY Vaccination Based on Political Affiliation

2012 2016 2020
m California  m Misshisippi @ Wisconsin

T

o The average across all three of these timepoints shows an increasing
trend of HPV vaceination across the United States (Figure 2-4),

& Regardless of the political affiliation an increasing trend is seen in
HPV vaccination rate across California, Mississippi, and Wisconsin
(Figure 5).

® A decrease in the HPV vaccination rate of change was noted in each
of the time points assessed.
o Overall the rate of vaccination has increased across the United

States between 2008 and 2020.

® Given the limited amount of data political affiliation may not play a
major role in vaceination coverage.

o Future studies should take into consideration political affiliation,
geographical demographics, and other psychosocial characteristics at
a county level to assess HPV vaccination coverage.

& Lastly, HPV vaccination coverage should be compared to other
vaceination coverage against the previously mentioned vanables.

Acknowledgement: This work was supported by the University Hospitals Health Services Research
Center 2024 Summer Scholars Program.
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Madeline Turner
12th Grade
Magnificat High School

“| chose to apply to
apply to this program
to gain research
experience before
college. | was
interested in learning
about how public
policy affects
healthcare outcomes.
My class had a great
diversity of thought,
with high schoolers,
undergraduates, and
medical students all
working on projects.
Being in this group
allowed me to learn
from my mentors and
peers. | am honored
to have been a part of
this program because
| was able to
complete research
while also hearing
from medical
professionals in my
field of interest.

Spatial Disparities in Obesity and Diabetes Outcomes and SNAP Benefits

tment of

Background

» Obesity is having body mass index (BMI) of 30,0 or
higher and is a prevailing issue affecting over 40%
of the LL5. population.?

Obesity has detrimental health implications
Including heart disease, diabetes, high blood

pressure, high rhn]ﬁf.tl!ml, liver disease, shiep apnea

and certain cancers,”
The Supplemental Nutrition Assistance Program

low-income families a budget for groceries.*

# Cross-sectional analysis (data from
2022-2023)

Data taken from COC Places (2023)° put inta
Tableau software to create maps of the state
of Ohio on the county level

is a form of food security benefits that allots

Correlation in Ohio Counties
Madeline Turner'; & Gautam Dagur’, MD, PhD, Weichuan Dong?, PhD

Figruee 1: Ohio Obesity Prevalence by County Eiguse 2; Ohio Diabetes Prevalence by County
I — Key Findings:
- 3 » Overall, disparities of both obesity and diabetes

were evident in the southeast regions of Ohio.
> The counties there both yielded the highest

percentages of both health outcomes and

therefore are the most red areas.
Adversely, diabetes prevalence is seen far less in
counties in the northwest region of Ohio.

This can be seen less in obesity outcomes as

there are more red counties in that region.
Figure 1 shows a higher standard deviation than
Figure 2 due to a visual apparency that there are
more dark red and dark green counties on the map.
Figure 2 yields a more consistent distribution of
high and low prevalence then Figure 1.
Tahles 2 and 3 show that Scioto and Morgan county
were commaon counties for high prevalence in both
diabetes and obesity.
Tables 1 and 3 show that Trumbull county was a
comman county for high prevalence in SNAR
recipients and diabetes,

.

» Similar geographic locations of high prevalence
of diabetes and obesity demonstrate a

o Diabet:

* Two maps created; one to show obesity County Provalence County Biisbonchi County ml":. correlation between the two outcomes
prevalence by county, one to show diabetes - e e o = Due to the only connection between SNAP and
prevalence by county . 2 - Lo LT diabetes prevalence being Trumbull county, it

« Data taken from the !Jnit Ed. States Fensu} Cuyshega 4487 Machsan RER) Modgan 158 is unlikely there is a direct comrelation between
la#ria_ur“"’a? used Im find ?2;4?;“”‘_'?5 ""'t“h Mantgomeny 4415 Lawrence 470 Meigs 15.7 the two.

e highest prevalence o recipients e
(2uaa?‘ in mpde; to compare to the ,rl::aps Listas 4389 Marion 4B5 inton 15.7 & For future studies it would be beneficial to

® 3tables were created to compare and Mahaning aam2 Ashtabula 456 Pike 15.4 EYaliiate ather fomns ofiugd secintty benefits
contrast the three variables (SMAP, Dbesity, e Bee Colsmbiana e = = such as child nutrition programs to see if there
Diabetes) ) : is any links between them and diabetes and

® Data is limited due to different years from the Hamiiton 4314 Morgan 453 Trumball 152 obesity related health outcomes
data sets; SNAP data from 2022, Summit 4302 Washington 452 Adams 15.1 » More data is needed to evaluate direct
Obesity/Diabetes data from 2023 [ 42.08 Musskingum 445 Guernsey 151 correlations because the data in this study is

Teursbedl 4221 Fairfieid a4 Mosioe 15.9 superficial,
Boreau, U 5. C (nd ). Food: [ShAR). E data Mg datacennut. govsall Top SNAP

M

Madeline Tumer

.

i
CortersToe izaasa Cankrl aoctBoevemion. {ncl-ah Aduit cbesity face. Censers fe Disase Conirol e Prevention

s A LI G Oy DA M-I AU - Dby 3c s W -t T2 Dprabence 2000 % 200000y % 20 eased BMIS 200 %2000 0% 20cr S 20Nigher.

Centens {or Disease Control and Prevention, (md -5, Plaoes: Local data for Better Health, county data 202 1 releane, Centers for Dneane Conteol and Prevention.

e a6k e S0t Pl PLALE - L sl (it Hior- Bt Hit-E by Dl 20 b /bt it

Food assttance programs. oo AssrLance Programs | Nutrtion gov. fd). Syt BCRA ROt S AN rograms

Mty Fonancation for Meshcal Exiration and Resnarsh, G2, defy 221, DOy, Mty T, b5 v ey, mybes, 0 s - b e otars y/ Syt Saurs s s 20 375 7420 % mxt Dy B T SO % e sl apnes waian S0t wdicancers
Tabledos Deukton Tables. (md ) Bt fawwe. talslesu tomprodus i dekbon.
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=55 Xijuyi Zhao
12th Grade
Solon High School

£

“I applied to the
program because the
program would benefit
me in the long run. As |
will be applying to
schools for biology, |
wanted to take the pre
med track and felt the
program could get me
a start with that. The
program helped me
learn how to do
research, and provided
me information about
the medical field. ”

€

Impact between Asthma and Air

Pollution in California

Xiuyi Zhao (1), Gautam Dagur, MD, PhD (2), Weichuan Dong, PhD (3)

University
Hospitals

. Solon High School, Solon, Ohio; 2. Health Services Research Center, University Hospitals Research & Education Institute, Case Western Reserve University, University

Hospitals, Cleveland, Ohio 3. Department of Population and Quantitative Health Sciences, Case Western Reserve University School of Medicine, Cleveland, Ohio;

Acknowledgment: "This work was supported by the University Hospitals Health Services Research Center 2024 Summer Scholars Program."

Introduction

& Asthma is a chronic respiratory condition
ized by ind) and ing of

this airways, leading to symptoms such as
‘wheezing, coughing, chest tightness, and
shoriness of breath

» It can range from mild to severe and is often
triggered by allergens, respiratory infections,
axercise, and environmental factors

# Air pollution refers to the presence of harmful or
excEssive conointrations of pollutants in the air.

e Researching for data on
populations affected in
California and Hawaii

» "using Tableau Desktop
software version 2024.1
(Tableau Software)"

e Searching and collect
research articles on PubMed

Methods

These pollutants can include parti matter

(PM), ozane (O3), nitrogen dioxide (NO2), sulfur

diogxide (S02). carbon mencxide (CO), volatile

arganic compounds (WOCs), and heavy metals
« Sources of air pollution include industrial

emissions, vehicle exhaust, agricultural activities,

and natural sources like wildfires

* Air pollution severely worsens asthma
symploms and increases the risk of developing
asthma

» Pollutants trigger the airways, trigger
inflammation, and make individuals have a
significant increase ta obtain respiratory
ir Lt 1 ir peoll

P o air p
has been linked to the development and
worsening of asthma, particularly in urban areas
with high pollution levels

Results

* One of the most populated states-
California, California faces
significant air pollution challenges

Conclusion

* There is clearly a need to

augment epidemioclogic studies

» Use experimental studies to

clarify how air pollution impacts
asthma, identify vulnerable
populations to better
understanding of the complex
interactions between
environmental factors and
asthma

* The need to Develop strategies

for reducing pollution-related
asthma

due to industrial activities, traffic,

and geographical factors 234

+ Therefore California has a high
prevalence of asthma, particularly
izn urban areas with poor air quality

+ In contrast, one of the least polluted states- Hawaii,
benefits from its remote location in the Pacific Ocean,
leading to cleaner air quality compared to mainland
states, therefore the prevalence of Asthma is lower
compared to states with higher pollution levels

» To investigate the impact of air

poliution on the incidence of
asthma

» Strategies to prevent Asthma and
reduce air pollution

-
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visit UHhospitals.org/hsrc
or scan the QR code for more information

The Research & Education team extends their gratitude to
Kate Bollinger for creating this e-book.
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