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CPRIT Summer Research Internship — UTHealth Houston

Houston, Texas

During the summer of 2019, I completed a research experience for undergraduates (REU) at
UTHealth School of Public Health in Houston, Texas. Under the mentorship of Dr. Maria
Fernandez, Alison Welski, and Preena Loomba, I worked on a project that would address the
stigmas associated with administration of the HPV vaccine among the Hispanic population in El
Paso, Texas. To do this, I designed an evidence based and user-friendly interactive website by
using the Wix website builder as a base along with other coding and programming techniques.
This project was completed under the Cancer Prevention & research Institute of Texas (CPRIT)
program at the university and was presented at the end of summer research symposium at
UTHealth and the BUILDing Scholars Fall 2019 symposium.
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Summer 2019 Abstract

Increasing HPV Vaccination Coverage Among Hispanic Women by Addressing Cultural
and Social Barriers
Aparna Mangadu!, Alison V. Welski?, Preena Loomba?, Maria E. Fernandez?
IThe University of Texas at El Paso, 2UTHealth School of Public Health

While Human Papillomavirus (HPV) is one of the most common sexually transmitted infections
(STIs) among Hispanic women, HPV vaccine initiation and completion rates for this population
continue to be low. Hispanic women ages 19-26 within El Paso, Texas have expressed specific
cultural and social barriers regarding the HPV vaccine that result in hesitation towards the
vaccination process. To address these concerns, I designed an evidence based online intervention
that can be accessed both through a computer and mobile phone. The entirety of this project was
literature based. By using the Wix website builder as a base along with programming and coding
techniques, the website was made to be interactive and simple to navigate. These elements improve
self-efficacy by tailoring user experience to address specific concerns. Every section of text was
set to be in plain language that is standard to the education level of the target population. The
current state of this project includes the completion of the website, but it has yet to be tested. Future
directions include partnering with local institutions to promote the website and implement it into
their programs. Once piloted, a survey will assess the website effectiveness as well as ease of
navigation. This will allow for continuous improvement of the website.



Summer 2019 Poster
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Introduction

+ Human Papillomavirus (HPV) is one of the most
common sexually transmitted infections (STIs).

+ Approximately 79 million Americans have HPV,
and each year 14 million new people become
infected'.

* Many strains of HPV can result in malignancies,
but there is a vaccine that can prevent infection
with some of these strains of HPV.

* A lack of effective patient-provider communication
promoting the vaccine results in low initiation and
completion rates in the United States.

* Only 32.9% of the Texas population is fully
vaccinated for the virus

* In the Hispanic female population of El Paso,
Texas, social barriers and cultural norms stymie
HPV vaccination rates*.

*+ Since individuals lack the appropriate information
that addresses these concerns, they are unable to
make an informed decision about receiving the
vaccine®.

Objective

* Design an evidenced-informed online intervention
addressing cultural and social barriers surrounding
HPV vaccine among Hispanic women 19-26 in El
Paso, Texas.

Population Specific Cultural and Social Barriers

Social Concerns About HPV Stigma:
W may be rel to getv
the negative stigma surrounding STIs
Women are worried about additional assumptions
that are made by the community

* i.e. promiscuity, impurity, infection

d due to

Increasing HPV Vaccma‘tilon Coverage Among Hispanic Women in El Paso, Texas by

dressing Cultural and Social Barriers

Aparna Mangadu', Alison V. Welski, DrPH (c), MPH2, Preena Loomba, PhD (c), MPH?, Maria E. Femandez, PhD?
The University of Texas at El Paso'; The University of Texas Health Science Center at Houston?

[C pl to identify priority population and specific healthcare needs]
Identify information about cultural and social barriers among
Hispanic women in El Paso regarding HPV vaccine

“‘{‘*‘H CANCER PREVENTION & RESEARCH
\J INSTITUTE OF TEXAS

Discussion of Website

Theory-Based Website Design Elements

* Each section addresses perceived social norms or
perceived barriers (Social Norms Theory)

« Cc use of phrase “Get Vaccinated™

—_ &=

[ Identify information to properly address barriers

Time Is Ticking

p 1angadu.wixsite.com/timeisticking

About Section

| Consent: Protected Health Information

n

1 | Cultural Barriers |

Cultural Worries and Beliefs Surrounding HPV
Vaccine:

)
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* Married women who receive the vaccine may be
labeled as promiscuous

* Unwed women should not need the vaccine since
they should not be sexually active

« Sexual and gender roles lead to misinformation
about vaccine acceptance

Mobile format is still in the
development process

* Cue to action (Health Belief Model)
Interactive elements (Health Promotion Model)
* Easy to navigate (Transtheoretical Model of Change)
* Use of plain language designed for the
education level of the target population
+ Evaluation: Survey/Questionnaire
* Assesses ease of navigation

Example Survey Questions: (Qualitative/Quantitative)

* Was this website helpful in addressing your specific
concern(s)?

* Do you have any concerns/questions that were not
addressed in the website?

* Will you be recommending this website to friends
and/or family?

Future Directions

* Complete “Pilot Test™ section of methods

* Submit and Receive IRB approval for the website

« Improve the overall flow of the website based on

field-testing

Promote the website through a social media

outreach program

« Partner with local El Paso institutions to promote
the intervention
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Castner Range Project - UTEP

El Paso, Texas

[ began my volunteer work in the Biodiversity Collections at The University of Texas of El Paso
in the Spring 0f 2020, but it was not until the Summer for 2020 that I began work on this project.
Castner Range is an area in the northeastern section of the Franklin Mountains that is composed
of roughly 7000 acres of land. This site is an important vegetation hotspot; however, the most
recent checklist was constructed in 2014 and focused on the Franklin Mountains as a whole as
opposed to Castner Range Individually. To address this issue, I used modern georeferencing
methods and historical specimens to construct a unique plant species checklist for Castner Range,
Texas. The initial project was presented at the BUILDing Scholars Summer 2020 and Fall 2020
research symposium. The project was then made more complex by using ecological niche
modeling to examine the effects of climate change on sensitive species. These results were
presented at the Spring 2021 COURI Symposium and the Spring 2021 Department of Geological
Sciences Colloquium. This project was submitted as my undergraduate thesis.
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Summer 2020 Abstract

Applying Georeferencing Methods to Construct a Checklist of Plant Species Found within
Castner Range, Texas
'Aparna Mangadu, 'Mingna Zhuang
IThe University of Texas at El Paso

Castner Range National Monument is the area of land in El Paso, Texas that stretches from the
Northeast section of the Franklin Mountains to the very top of North Franklin Mountain. In total,
there are 7,081 acres of land that are currently under strict preservation guidelines. The vegetation
of this area has remained true to its original flora despite the weapons firing practice that took
place in the area from 1926 to 1966; however, a current checklist of the plant species present in
the area has not been constructed due to difficulties in present day surveying. To address this issue,
I georeferenced historical plant specimens of the UTEP Biodiversity Collections, recorded for El
Paso County, Texas. Using ArcGIS, I constructed a map of all specimens that were found within
the boundary of Castner Range to create a checklist and identify historical collecting trends and
gaps. Although the coordinates were not always exact, the uncertainty measure that is employed
through this georeferencing method allowed for the range of land around the estimated location to
remain small. This checklist can be applied to future studies and help justify preservation efforts
regarding this area, through the identification of endangered and important species of the area. The
list creates an important baseline as comparison for future surveys of the area.



Summer 2020 Poster
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Castner Range National Monument

The University of Texas at El Paso, Department of G

* Area of land in El Paso, Texas that stretches from
the Northeast section of the Franklin Mountains
to the top of North Franklin Mountain'

7,081 acres of land'
Dry climate with hot summers and mild winters?

Average annual rainfall of 8 inches?

Land is currently under strict preservation
guidelines® (Castner Range Preservation
Movement)

A current checklist of the plant, moss and fungal
species present in the area is not available

Objective

+ Construct a thorough plant species checklist and
map of sampling for Castner Range National

Mc by gec ing historical plant

specimens of the UTEP biodiversity collections

that are recorded for El Paso County, Texas.

Methodology
Use the point-radius georeferencing \

method with Geo-locate to assign
coordinates to the historical plant
specimens of the UTEP Biodiversity
Collections, recorded for El Paso County,
Texas on Arctos, the collection

E management system /

Using ArcGIS, construct a map of all
specimens collected within the boundaries
of Castner Range (include specimen
records from Seinet Database)

| Create a checklist of unique plants found
within the range and identify any trends and
gaps in collecting.

A

Applying Georeferencing Methods to Construct a Checklist of Plant Species Found

within Castner Range, Texas
Aparna Mangadu', Mingna Zhuang, PhD?

» Used to assign coordinates to a specimen based on the locality
string/description (point)

* Takes the entire area noted in the description into account (radius)
* Includes associated uncertainties (radius)

* Followed MaNIS Georeferencing Guidelines

Plant Summary Totals
Total Families [120

Asteraceae — Daisy Family

| Poaceae — Grass Family 155 species

Total Genera 1335

| Brickellia - Brickell bush 56 species

'C ‘ryptantha — Popcorn Flowers _24 species

|Total Species |558 |
'Brirk{'llirr: californica — California Brickell bush ’21 collection records
‘Total Specimen Records 1586

Map of Collected Specimens
# P Fig. 1 map of plant sampling
done within Castner Range,
Texas. Each point represents a
collected specimen.

@ Collected Specimen

(May contaie clan

1 D Unsurveyed Areas

! Castner Range. (nd.). Retrieved from
2 hitp: i /the-land

*“Environmental Protection of Heavy Weapons Ranges: Technical and Practical Solutions.” 2019
#John Wieczorek , Qinghua Guo & Robert Hijmans (2004) The point-radius method for

ing locality iptions and i i inty i Journal of
Geographical Information Science, 18:8, 745-767, DOI: 10.1080/13658810412331280211

eological Sciences, Department of Biological Sciences

Gaps in Historical Surveys

* Gaps in Collection Dates

= Majority of plant specimen collections
for the Castner Range Region were
done between 1975-1983

* <200 specimens have been recorded
from 1990 to 2005

* There have been no new collections
since 2005

* Gaps in Survey Areas

* The northern most and southeastern
most regions of Castner Range have
not been surveyed (Fig. 1)

Discussion and Future Directi

* The checklist is a baseline for future surveys in
the region and identifies the areas and taxa that
may need more sampling

Preservation efforts for Castner Range can be
justified through the aid of this list by identifying
important and endangered species

Although majority of the region is well sampled,
surveys for the northern most and southeastern
most regions should be conducted
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Spring 2021 Abstract

Constructing a Plant Species Checklist for Castner Range, Texas with the Intent of
Examining Bioindicators to Study the Effects of Climate Change
'Aparna Mangadu, 'Mingna Zhuang

The University of Texas at El Paso

Castner Range National Monument is the area of land in El Paso, Texas that stretches from the
Northeast section of the Franklin Mountains to the very top of North Franklin Mountain. The
vegetation of the area includes a variety of desert scrub and drought resistant plants and has
remained true to its original flora despite the weapons firing practice that took place in the area
from 1926 to 1966. Since the native vegetation is still present, some plant species may serve as
bioindicators and aid in analyzing the health of the ecosystem. An issue is that a current checklist
of the plant species present in the region has not been constructed due to difficulties in present day
surveying. To address this, I georeferenced historical plant specimens of the UTEP Biodiversity
Collections, recorded for El Paso County, Texas and obtained georeferenced records from Seinet
and GBIF. Using ArcGIS, I constructed a map of all specimens that were found within the
boundary of Castner Range to create a checklist and identify historical collecting trends and gaps.
The 1Plants Collaborative Platform was used to confirm the scientific names before transfer to the
ecological niche modeling platform. The data from this checklist along with MaxEnt will be used
to model species distribution and ultimately determine which plant species are most sensitive to
climate change, how they will be affected, and how severely they will be affected. With the
information gathered from modeling, the overall ecosystem health for Castner Range can be
estimated.



Spring 2021 Poster

Introduction
+ Castner Range is an area of land in El Paso, Texas that stretches from the Northeast
section of the Franklin Mountains to the top of North Franklin Mountain'

+ The most recent plant checklist is from 2014 from Dr. Richard Worthington but it
focuses on the Franklin Mountains as a whole*

It is home to several endemic plant species and other important vegetation
communities®

The health of an ecosystem can be partially determined by the plants present in the
area, which can be sensitive to external factors such as temperature change®

The identification of climate sensitive plant species will allow for the analysis of
the effects of environmental change in the region®

C ath gh pil of occurrences and a plant species checklist for
Castner Range, Texas to serve as a baseline for research and determine sampling gaps
in geography. taxonomy and time. Secondly. we will identify climate sensitive plant

species from this list and model impacts of climate change on these species.

Methodology

Georeferencing
' Use the point-radius gcoreferencing method with Geo-Locate to assign R
coordinates to historical plant specimens of the UTEP Biodiversity Collections,
recorded for El Paso County, Texas oD
. Georeferenced a total of 1,410 specimens GEOLocate # J

/
The point radius georeferencing method assigns coordinates based on the locality
string (point) and includes all areas noted in the description as an uncertainty
measured (radius)?

Mapping

( Using QGIS, construct a map of all specimens collected within the boundaries of |
Castner Range (include specimen records from Seinet Database and GBIF).

\ A total of 1,702 occurrences were used for the map

\ )

Checklist

e \

Plant Collections in Castner Range, TX
] w

Constructing a Plant Species Checklist for Castner Range, Texas and Identifying Important ;) & ”
Species Through Species Distribution Models

Aparna Mangadu', Mingna Zhuang, PhD?
The University of Texas at El Paso, Department of Geological Sciences’, Department of Biological Sciences?

Total plant families 120
[ Total plant genera 343
Total unique species 625
Total sp records 1702
New species not in previous list 136

ap of plant sampling done within Castner Range, Texas. Each point represents

Species Status
Ferocactus wislizeni Vulnerable
Fraxinus pennsylvanica Endangered

a collection event and may contain multiple taxa

Ecological Distribution Models of Two Example Species - Modeled for the Chihuahuan Desert

Ferocactus wislizeni Present and Future Suitable Conditions

Fig. 2 Distribution models of the present (left) and future (right) (year 2050)
suitable conditions for the species Ferocactus wislizeni. Warmer colors (green

10 red) indicate higher suitability (green to red) indicate higher suitability

Species Checklist & MaxEnt Modeling

Data Gaps and Additions
Majority of plant specimen
collections were done
between 1975-1983, and
there have been no
collections since 2005
The northern most and

Important Plant Species

* Ferocactus wislizeni and Fraxinus pennsylvanica have
high priority conservation statuses

Significant Climate Variables and Changes in Vegetation

Precipitation was a significant variable and is predicted to

detreawe lhroughoul the Chihuahuan Desert

.

southeastern most regions ¢ Ifp to d some species will
have not been surveyed (Fig. lose hdblldl suitability
1 « For example, Fraxinus loses habitat suitability

* Georeferenced data filled in everywhere except for regions in the North (includes Castner)

Create a checklist of unique plants found within the range and confirm
names with iPlants Collaborative Platform.

Modeling

s ~
[ Use iDigBio’s resources, climate data from WorldClim, and MaxEnt to create \
distribution models for the Chihuahuan Desert in order to identify which plant
species of Castner Range are sensitive to climate change in Castner. Models were
only created for species with more than 5 occurrences.

The dataset for the Chihuahuan Desert had a total of 595408 occurrences
\_ The occurrences were divided for each distribution map based on the species being looked at
\ /

gaps of the previous list
* 136 species added

Castner Range should be conserved to protect the
vegetation communities that need rainfall (ie. Fraxinus)

Acknowledgements References

Fraxinus Present and Future Suitable Conditions

Fig. 3 Distribution models of the present (left) and future (right) (year
2050) suitable conditions for the genus Fravinus. Warmer colors

Future Directions

Survey
unsampled
arcas of
Castner Range
Identify
endemic and
other climate
sensitive plant
species
Identify the
effects of other
climate variables
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Spring 2022 Abstract

Constructing a Plant Species Checklist for Castner Range, Texas with the Intent of
Examining Bioindicators to Study the Effects of Climate Change
'Aparna Mangadu, 'Mingna Zhuang

The University of Texas at El Paso

Castner Range National Monument is an area of land in El Paso, Texas that stretches from the
northeast section of the Franklin Mountains to the peak of North Franklin Mountain. The
vegetation of the area includes a variety of desert scrub and endemic plant species. In spite of the
weapons firing practice that took place in the area from 1926 to 1966, the original flora is still
intact. Additionally, Castner Range receives the heaviest amount of rainfall for the Franklin
Mountains, which possibly gives rise to unique vegetation patterns. Since the native vegetation is
still present, some plant species may serve as bioindicators in analyzing the health of the
ecosystem. A current checklist of the plant species present in the region has not been constructed
due to difficulties in present day surveying. To address this, we georeferenced historical plant
specimens of the UTEP Biodiversity Collections recorded for El Paso County, Texas and compiled
these records with those from SEINet and GBIF in a checklist and map of Castner Range. Using
this compilation of records, we identified historical collecting trends and gaps. In total, 120
families, 343 genera, and 636 species were identified from 1784 specimen records. Using this
data, we also used MaxEnt to construct species distribution models for important species, in order
to assess the effects of climate change on this region.



Spring 2022 Poster

Constructing a Plant Species Checklist for Castner Range, Texas and Identifying Important
Species Through Species Distribution Models

Aparna Mangadu', Mingna Zhuang, PhD?, Michael L. Moody, PhD?
The University of Texas at El Paso, Department of Geological Sciences', Department of Biological Sciences?

Devexsiry
Procsan

INTRODUCTION

RESULTS & DISCUSSION

There are large noticeable sampling gaps for Castner Range

*+ Castner Range is an area of land in El Paso, Texas that Our checklist fills in gaps and

stretches from the northeast section of the Franklin
Mountains to the top of North Franklin Mountain. It is
currently a focus of local conservation efforts.!

The most recent plant checklist is from 2014 from Dr.
Richard Worthington, but it focuses on the Franklin
Mountains as a whole and may not be comprehensive due to
lack of databased records®

It is home to important, potentially climate change sensitive
vegetation communities and is the center of recent
conservation efforts 34

OBJECTIVES

* Use a database and mapping approach to construct a
thorough compilation of occurrences and a plant species
checklist for Castner Range, Texas.

* Determine sampling gaps in geography, taxonomy and time

* Identify/model impacts of climate change for climate
sensitive plant species from this list

METHODOLOGY

Georeferencing

Assign coordinates® to historical
plant records with missing
coordinates, recorded for El Paso
County, Texas
{ Georeferenced a total of 1410 specimens

o & ;3
GEOLocate #

Checklist

(Q GIS Construct a map and checklist

of all specimens collected in

Castner Range (include specimen
records from SEINet Database
1L GBIF
Modeling

and GBIF).

1,784 occurrences total

Use climate data from WorldClim and MaxEnt to create
distribution models for the Chihuahuan Desert to identify
climate sensitive plant species in Castner Range.

(only species with >5 occurrences)

The Chihuahuan Desert dataset had a total of 595 408 occurrences that
was divided based on the species of interest

expands the previous checklist

i 1 1
500 Species S {
343 O i previews 3! |
120 chechiag “ YN e 2l
Families = Genera \ Y f 5
1 F o - .
"~ | g b -
{ |
-3 | - - : .
~ .
r gr 1 5 v - - .
Mosses 26 (4%) Occurences per grid cell (005 square miles :
Lichens 37 (6%) ¢ - :
Liverworts 6 (1%) | :
= | i
M - ' ‘
u 1 |
Vascular Plants | - S
566 (89%) . -
Fig. 1 Map of plant sampling done within Castner Range, Texas. Counts of occurrences are show within
each 005 square mile grid cell to protect exact localities. Sampling gaps indicated with a red outline.
Cast Range should be ved to protect species that will lose habitat suitability throughout the

Fig. 2 & Fig. 3 Distribution models of the

Chihuahuan Desert

Ferocactus wislizeni

& ﬁ‘

RS

esent (left) and future (right) (yea

Fraxinus Genus

and the Genus Fraxinus (Fig. 3). Warmer colors (green to red) indicate higher suitability. The location of Castner Range is marked with a red circle.

Data Gaps
* Majority of plant

Checklist and MaxEnt Models
Important Plant Species .

specimen collections * Ferocactus wislizeni (southwestern barrel cactus) and Fraxinus

were done from
1975-1983, and no
new collections
since 2005

* The northern and
southern regions
have not been
surveyed (Fig. 1)

pennsylvanica (green ash) have high priority conservation statuses
(vulnerable and endangered)

Significance

* Precipitation was a significant variable and is predicted to decrease
throughout the Chihuahuan Desert, and some species will lose habitat «
suitability if this trend continues

* For example, Fraxinus loses habitat suitability everywhere except for
regions in the North/Castner (Fig 3)

* Castner Range should be conserved to protect these sensitive species

Future Directions
Survey unsampled
areas of Castner
Range
Identify other
climate sensitive
species
Confirm the
presence of
common species
to El Paso

Acknowledgements
nd References
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SPUR Summer Research Internship —University of Utah
Salt Lake City, Utah

During the summer 2021, I completed a research experience for undergraduates (REU) at the
University of Utah in Salt Lake City, Utah. Under the mentorship of Dr. Sara E. Grineski and
Roger Renteria, I completed a project that focused on using big data sources to analyze exposure
to environmental hazard data. The environmental hazards that we looked at were criteria air
pollutants, industrial pollutants, and lead exposure. This project was presented at the SPUR
Summer Research Symposium at The University of Utah. My secondary project used big data
sources to analyze lead exposure throughout school districts in Utah and its relation to intellectual
disability and prevalence of autism spectrum disorder in children. We paired the public housing
age data with the data from the UPDB to conduct this analysis.

Contents
Summer 2021 Abstract - Big Data 12
Summer 2021 Poster - Big Data 13
Summer 2021 Abstract — Lead Exposure 14
Summer 2021 Poster - Lead Exposure 15

11



Summer 2021 Abstract — Big Data

USING BIG DATA TO ESTIMATE PRENATAL ENVIRONMENTAL EXPOSURES
Aparna Mangadu' (Roger Renteria%, Sara E. Grineski?, Timothy W. Collins?)
'Department of Geological Sciences, University of Texas at El Paso
’Department of Sociology, University of Utah
3Department of Geography, University of Utah

Research has revealed that prenatal exposure to environmental hazards is associated with loss in
IQ. Prenatal exposures may also be linked to developmental disorders such as intellectual disability
and autism. Measuring prenatal exposures directly is costly, time intensive and somewhat invasive,
making it hard to scale up to a population-level. Through the use of publicly available data,
researchers can assess prenatal exposures to environmental hazards at a low cost. The goal of this
project was to use the available data to estimate prenatal exposures for Utah children (based on
birth certificate data) to criteria air pollutants, industrial pollutants, and residential lead exposures.
We used data from the Center for Air, Climate, and Energy Solutions (CASES) to estimate annual
criteria air pollution exposure at the census block group level. We used the US EPA’s Risk-
Screening Environmental Indicators (RSEI) to estimate annual non-cancer health risks in 810x810
meter grids due to industrial emissions. We used the American Community Survey (ACS) median
age of housing stock block group variable to estimate exposure to lead paint and pipes (<1978,
1978-1985). Children were assigned pollution estimates pertaining to their birth year, based on
their home address. Strengths of using secondary data to estimate prenatal exposures include that
it is often low cost and available annually, which matches the birth year, and the geographic
resolution is sufficient. Limitations include that we only examine residential exposures, neglecting
occupational risks; we base lead exposure on birth year and home address, without knowledge of
the time-space geography of the parent; and we use annual averages that are not specific to critical
windows of pregnancy. The next step in the project is to use these data to examine associations
between prenatal hazardous exposures and intellectual disability in children. Examining this
association may highlight a health consequence of increased exposure and provide results that
emphasize the need for better protections in vulnerable communities.
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Summer 2021 Poster — Big Data

UNDERGRADUATE RESEARCH Using Big Data to Estimate Prenatal Environmental Exposures 3 BUILDIng iy
), THEUNIVERSITY OF UTAH Aparna Mangadu', Roger Renteria?, Sara E. Grineski?, Timothy W. Collins? e
1The University of Texas at El Paso, *University of Utah
INTRODUCTION DATA & METHODS
*  Prenatal exposure to environmental hazards is Criteria Air Pollutants Lead Paint/Pipes indusirialollutants
sometimes associated with loss in 1Q". « Source of data: Center for Air, Climate, + Source of data: 2008-2012 American Community Survey* « Source of data: EPA Risk-Screening Environmental
*  There may be a link between prenatal and Energy Solutions (CASES)? + We used median age of housing stock as a proxy for lead Indicators (RSEI) Version 2.3.8 Microdata®
| hazard exposure and + Pollutants (1999-2014): PM , o, exposure. « Prepared data for 2001-2014 for grid cells (810mx810m)
evslonpentaldioes stchsliisleaa PM,, NO,, €O, SO, O, + Earlier than 1978 (lead paint and pipes) in Utah.
disability (ID) and autism?. « Estimates were generated from a land « 1978-1985 (lead pipes only) « Assigned child RSEI noncancer risk-related score for their

*  Through pairing birth certificate data with

use regression model at the block group * We assigned each child their values based on their census birth year based on nearest RSEI grid cell to their birth
publicly available secondary data, we can level. block group at birth (using “spatial join” in ArcGIS) certificate address (using “near” tool in in ArcGIS).
assess pi | to | * We assigned each child a value based on  * This approach is established in the literature; a p: = Noncancer risk-related scores are derived from
hazards through t"'“e and at a low cost. their census block group at birth (using study has linked higher blood lead levels to older houses®. toxicity values for chemicals associated with
“spatial join” in ArcGIS). noncancer health effects.
Figure 1. Choropleth map of the 2014 NO, concentrations in Figure 2. Choropleth map of the 2014 PM, ; concentrations in
Utah at the block group level Utah at the block group level for Utah at the block group level distribution in Utah at the grid cell (80m x 80m) level

Madian Age of Housing Stock RSEI Noncancer-Risk Score

oo
N
o A
Note: block groups are shaded based on quantiles. Note: block groups are shaded based on quantiles. Note: block groups are shaded based on quantiles. Note: grid cells are shaded based on quantiles.
DISCUSSION FUTURE DIRECTIONS ACKNOWLEDMENTS
s'mnnhs National Institutes of Health under linked l-td:':ﬂiﬂl wvm TLAGM:!‘;YTW o
*  Secondary environmental exposure data are publicly available and free/low cost to use. *  We will use these environmental exposures uueunawo this poster
+  Data are available annually, allowing us to match the birth year for each child. estimates in a study of intellectual disability (ID). mmmuwmmum ..,mm" .‘;"."S.ﬁ‘:ﬂ
+  The geographic resolution of the data is sufficient to assign values based on home address. . We will pair these environmental variables . JZS0 e el U, o o y of Uiah
Limitations with data on the presence of ID, severity of
. We T e i and neglect occupational risks. ID, birth risk factors, and parental REFERENCES
« We esnmated exposures based on the birth year and home add , without } ledge of occupation using data from the Center for
the time-space geography of the parent. Disease Control’s Utah-based Autism and e e 3 i 8 500
* Dataare annual estil Daily , which are available from some sources, would Developmental Disabilities (ADDM) Network e i i 27 3 SR S
allow us to estimate exposure during the nine months of pregnancy and at particular windows and the Utah Population Database (UPDB). e e o T
during pregnancy (e.g., first trimester). o Ameicon Mucasl oAb e, $251 MATIY =
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Summer 2021 Abstract — Lead Exposure

Associations between an Indicator of Perinatal Lead Exposure and Intellectual Disability in
Utah Children with and without Autism Spectrum Disorder
Aparna Mangadu!, Roger Renteria?, Sara E. Grineski?, Timothy W. Collins?, Amanda V.
Bakian?, Deborah Bilder?
IThe University of Texas at El Paso, ?University of Utah

Individuals with intellectual disability (ID) and their families experience higher health care costs,
increased stress, and poorer overall health than those without. According to the American
Association of Intellectual and Developmental Disabilities, an individual has ID if they are
significantly limited in both intellectual functioning (e.g., IQs under 70) and adaptive behavior
(e.g., social and practical skills). Lead has well-established neurological effects following prenatal
and early childhood exposure. Higher blood lead levels have been associated with living in older
housing, making older housing a potential indicator of lead exposure. Few studies have examined
differences in potential lead exposures between children that have ID with and without ASD. The
aim of this project was to investigate if an indicator of perinatal exposure to lead is associated with
children’s odds of intellectual disability with and without autism spectrum disorder (ASD).
Children with ID (cases) were identified by the Utah site of the Centers for Disease Control and
Prevention’s Autism and Developmental Disabilities Monitoring (ADDM) Network. The Utah
Population Database (UPDB) was used to gather information on the cases (i.e., children with ID)
and was used to identify controls (i.e., neurotypical children). Data were analyzed using
multivariable generalized estimating equations. We found that the effects of the lead exposure
indicator variable were significant for children who have ID and ASD as opposed to ID without
ASD. Findings merit additional research looking at direct measures of lead exposure and suggest
hypotheses that should be tested in future studies. Limitations of the study included that we did
relied on proxy measures of exposure, focused only on Utah, and drew the address information
from birth certificates, which does not include the length of residence at that address. Local lead
abatement resources for families include Salt Lake County Lead Safe Housing, Utah Lead
Coalition, and the Utah Blood Lead Registry.
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Summer 2021 Poster — Lead Exposure

offceof
_— U UNDERGRADUATE RESEARCH
u d

THE UNIVERSITY OF UTAH

Associations between an Indicator of Perinatal Lead Exposure and Intellectual Disability in Utah

Children with and without Autism Spectrum Disorder

Aparna

INTRODUCTION

Individuals with intellectual disability (ID) and their families experience
higher health care costs, increased stress, and poorer overall health*? than
those without.

According to the American Association of Intellectual and Developmental
Disabilities, an individual has ID if they are significantly limited in both
intellectual functioning (e.g., IQs under 70) and adaptive behavior (e.g.,
social and practical skills).?

Lead has well-established neurological effects following prenatal and early
childhood exposure, which include reductions in cognitive and executive
functioning and ID.**¢ Higher blood lead levels have been associated with
living in older housing”*#, making older housing an indicator of lead
exposure.

Few studies have examined differences in lead exposures between
children that have ID with and without ASD. While it is often not
acknowledged that many persons with ID have co-occurring ASD, it is
important to draw this distinction because persons with ID and ASD have
different needs from individuals with ID or ASD alone.®

OBJECTIVE

The aim of this project is to investigate if an indicator of perinatal exposure to
lead is associated with children’s odds of intellectual disability with and
without autism spectrum disorder.

METHODOLOGY

/ *Children with ID (cases) were identified by the Utah site of the Centers \

for Disease Control and Prevention’s Autism and Developmental |
Disabilities Monitoring (ADDM) Network.

*The Utah Population Database (UPDB) was used to gather information on
the cases (i.e., children with ID) such as addresses and birth risk factors
and was used to identify controls (i.e., neurotypical children) matched by
sex, year of birth, and county of birth (3 controls per case).

* Analysis n (all ADDM cases with ID and controls): 1,620
* Analysis n (ADDM cases with ID and ASD and controls): 745
\ * Analysis n (ADDM cases with ID and no ASD and controls):

Y 872 A
Variables 7
//+Dependent Variables: ID (Yes/No) \\\

*Focal Independent Variable: Lead Exposure Proxy, based on median age of
housing stock in block group hosting maternal residential birth address
*Data are from the 2008-2012 American Community Survey
3 categories: 1977 and earlier (lead paint and pipes),
1978-1985 (lead pipes only), and 1986+ (reference group)
*Additional covariates: mother’s education, low birthweight, very
*\premature, age of mother, race/ethnicity of child

s

[- Multivariable Generalized Estimating Equations (GEE) J

/

', Roger ia?, Sara E. Gri
1The University of Texas at El Paso, University of Utah

The effect of the lead

Model A Model B Meode C

Parnmar B €y Eap (€ p Eapl (€ p
exposure indicator variable is oy oMmEM-am®  AEAGAN-IMD  eIENT-00-
3 A = Mother's Education 07770692 0472)* 0.7040.617 - 0.802) * 0.836(0.716 - 0.976)*

Not Low Birthweight el l ref

SIgnlflcant for Chlldren Who M:Bmhrui:‘l’lmll 33292372 -4672) 271"!‘2’; 5290)* 3.567 (2341 - 5.430) ¢
Vey Premscwe (2wk) SI0QI08- 10TI0° A0 1669)°  6896(0.00- 14331)°

have ID and ASD (OR: 2.00, Wi i R A
T Older Mother (35 yr.) 1412 (1.014 - 1.968)* 12780775 - 2.107) 1.562 (1.047 - 2.330) *

c': 1.363' 2.941) as opposed ::n,um{-v.nm u)zmuf:{ 2.040) l.oumt: 1.943) |s¢smo: 2800
- 0.836 (0,655 - 1.067) 0.589 (0.372 - 0.933) ¢ 1170 (0812 - 1.687)

to ID without ASD (OR: 1.38, 09540615 - 1.481) 1o A1 -2000) 09180413 - 200
cl: 0-986, 1-941) Ihna(lv: and earlier) ISW(H;’ 2136)* 2002“)’:: 2941 \M)(D:i—l“ﬂ)

Homes (1978-1985) 1.080 (0.777 - 1.501) 1,498 (0.906 - 2.157) 0.520 (0.536 - 1.254)

ki2, Timothy W. Collins?, Amanda V. Bakian?,

Table 1. Results from s binary logistic
all ADDM cases (Model A) (=1620), ADDM cases with ID and ASD (Model B) (~745), and ADDM cases with
1D and without ASD (Model C) (~872)

Note: Models A, B, aod C use bisomial distribation, logistic link function, snd exchangeable comelation matrix. Models adjust for
clusteri :

Housing Age and Lead Exposure

Limitations

Implications

ACKNOWLEDMENTS

—~—
Llnuun ‘» e

Deborah Bilder?

RESULTS

gencralized cstimating cquation (GEE) predicting children's odds of 1D for

birth year. Exp(B) s the Odds R d results of this table bave 1 95%

s birth year and by school &
L

Findings merit additional research looking at direct measures of lead
exposure.

Findings suggest several hypotheses: Could some of the relationship
between lead and ID be due to co-occurring ASD? Could lead be more
strongly associated with ID with ASD because of etiological reasons
making exposures less likely to result in ID without ASD?

We used housing stock age at the block group level as an indicator of
lead exposure. While this is a measurement used in previous studies'®,
we do not have individual-level data on housing age or actual measures
of perinatal lead exposure.

The study is focused only on Utah and future studies should be
conducted elsewhere.

We draw address information from birth certificates and so we do not
know the family’s length of residence at that address.

While the use of lead in the US has decreased dramatically over the last
decades, historical sources of exposures may still be affecting children
today. Local lead abatement resources for families include Salt Lake
County Lead Safe Housing (https://slco.org/lead-safe-housing/), Utah Lead
Coalition (https://utahleadcoalition.org/) and the Utah Blood Lead Registry

[{ /epht.health.utah. /epht- hildhoodBloodLead.html)

TEAGMLINTL e LGRS 3w
ooy

Caen

REFERENCES

P

Scan to view additional tables.
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Ferguson RISE Summer Fellowship — Kennedy Krieger Institute
Baltimore, Maryland

During the summer of 2023, I participated in the Dr. James A. Ferguson RISE Program at Kennedy
Krieger Institute. This experience allowed me to work with secondary quantitative data on a project
investigating the link between socioeconomic status/exposure to environmental hazards and
variance in social outcomes in children with CP. I presented my results at the 2023 Centers for
Disease Control and Prevention Showcase and Expo in July of 2023 and the American Public
Health Association 2024 Annual Meeting.
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Summer 2023 Abstract

Social Determinants and Social Outcomes: An Examination of Academic and Community
Participation Outcomes in Children with Cerebral Palsy
Aparna Mangadu', Nicole Gorny?, Paul Salib?, Eric Chin?
IThe Ohio State University, 2Phelps Center for Cerebral Palsy and Neurodevelopmental
Medicine

Background: Children with cerebral palsy (CP) experience significant challenges in academic and
community participation due to a combination of motor, sensory, and behavioral impairments.
While biomedical factors contribute to these challenges, other socioeconomic and environmental
influences may play a critical role and remain underexplored. This study investigated rates of grade
retention and extracurricular community participation in children with CP and their neurotypical
peers and risk factors for poor outcomes amongst children with CP.

Methods: We examined nationally representative 2016-2020 National Survey of Children’s Health
data to investigate if children with CP experienced more grade retention and less extracurricular
participation than neurotypical peers while exploring associated clinical, socioeconomic and
environmental risk factors using logistic regression models.

Results: Compared to neurotypical children, we estimate that children with CP in the U.S. more
frequently repeated grades (Prevalence Ratio (PR): 2.4 [95% CI: 1.6-3.6]) and participated less in
organized activities (PR: 0.5 [0.3-0.6]). Within children with CP, grade retention was significantly
associated with more severe CP and coexisting intellectual disability (OR: 7.2 [1.8-29] and 3.3
[1.6-7.1] per severity level, respectively), less severe coexisting autism and speech disorders (OR:
0.40 [0.2-0.8] and 0.25 [0.1-0.5] per severity level, respectively), presence of chronic pain (OR:
10 [2-55]), and increased home pesticide use (OR 4.0 [1.8-8.9] per exposure level). Low
community participation was significantly associated with male sex (OR: 2.5 [1.1-5.5]).
Conclusions: Children with CP frequently experience grade retention and decreased community
participation. Coexisting diagnoses impact risk of grade retention. Home pesticide exposure may
serve as an additional risk factor or proxy for unmeasured socioeconomic variables, suggesting
that preventable social/environmental determinants contribute to risk of grade retention in children
with CP.

17



Summer 2023 Research Poster

Social Determinants and Social Outcomes: An Examination of Academic
and Community Participation Outcomes in Children with Cerebral Palsy

Aparna Mangadu, BS', Nicole Gorny, MS?, Paul Salib, MS? , Eric Chin, MD?

1 The Onhio State University College of Public Health; 2 Phelps Center for Cerebral Palsy & Neurodevelopmental Medicine, Kennedy Krieger Institute

Introduction Results
+ Cerebral Palsy (CP) is the most common physical impairment disability among children Logistic Regression Models
(1-4 per 1,000 live births). It impacts balance, posture, and muscle control'2, 1
* Previous studies have shown that many children with CP have decreased participation in
everyday activities and lower overall possibly due to i
in motor function or other cognitive/behavioral factors+.
« Although prior research has investigated the link between maternal exposure to Variable Odds Ratio (95% Cl) | p-value
environmental hazards such as agricultural pesticides/maternal smoking and risk ol cP Binary vy ‘ E
55, the possible effect of these on social has not been e o] To0
Coids sx reference: ke | 098 (0.25-3.82) | 0976 | |0 sexeleence:male) [2.42(1.10-5.53)
12% (8% - 18%) 5% (5% - 5%) | <0.0001* Preterm birth reference: no) | 3,65 (0.68~19.65) | 0131 | |Preterm birth (reference:no) | 1.06 (48-2.31) | 0.893
Participated in 23% (17%- 30%) | 49% (48% - 50%) | <0.0001* | 115k e 201 |
oo Wealthcare needed not 067(007-671) | 0733 | |cierncengy 0.61(0.19-20) | 0416
activities | received (reference: no)
Needed 12% (6% - 22%) 3% (2%-3%) | <0.0001* Healthcare needed not 0.75(0.21-2.61) | 0.651
healthcare not Ordinal/Continuous Variables | |received (reference: no)
received Cerebral palsy severity 268(0.81-894) | 0108 | | Ordinal/Continuous Variables
Use of cigarettes, | 21% (15%-29%) | 14% (14% - 15%) | <0.0001* (per severity level) | | [Cerebral palsy severity 0.54(30-.96) | 0.034*
o ) |cigars, or pipe Coexisting autism severity | 0.25(0.11-0.58) | 0.001° | |(per severity level) i | .
'w ) tobacco in home (per severity level) | | Coexisting autism severity | 1.12 (69-181) | 0.654
Individual Multi-level Variables C i 3.47(1.55-7.78) | 0.003* | |(per severitylevel) ) SN (e
b = Difficulty covering basic needs disability severity Coexisting intellectual 0.85(.59-122) | 0.388
[Never 26% (20% - 34%) | 48% (48% - 49%) | (per severity level) | || disabilty severity
[Rarely 36% (28% - 45%) | 35% (34% - 35%) | 0.0185° Coexisting speech disorder | 0,35 (0.20-0.61) | <0.001% | |(per severity level)
ooy prers ) saverity (per severity level) Coexisting speech disorder | 1.10 (0.71-1.72) | 0.662
T | I | severiy (per severkty level) | |
r faticie vedlahomt 3.61(1.65-7.89) ‘ 0.001* | oificulty covering basic | 071 (0.45 - 1.13) | 0.147
Figure 1. Social ecological model depicting factors that affect the quality of life for ST - {per appilcation level) o ; | needs (per application level)
children with CP. Adapted from the Bronfenbrenner Social Ecological Model, 1979 % m| Nominal/Categorical Variables r Nominal/Ca Veriabies 1
Research Question s o z::::; ::{:: ;;} 0.0005° Chi's age (refarnnice: Aphd 10 yoars) | | Child's race (reference: White only) ‘
1-13 - ! R : {
Y2Smonths | 9.2%(5%-16%) | 9%(9%- 10%) | e | 034(006-196) | 0228 | [gisony [ 043(15-128) | 0131
Do ic factors and explain 16% (8.5% - 27.8%) | 12% (1% - 12%) | Aot =17 veem 0.29(0.07-1.18) | 0.085 | [Other | 099(29-337) | 099
variance in social functioning among chlldrenwnhCP beyond what can be 16%) 1 18% (19% - 20%) | Table 2. Factors not included in this table did not improve model fit  Table 3. Factors not included in this table did not improve
by and factors? { 6 (35% - 57%) | 47% (46% - 48%) | and were not included in the model. As intellectual disability severity  model it and were not included in the model, Children with CP
Increases in children with CP, they are more likely to repeat a grade  who are female are more likely to participate In organized
B e S w0y, S T ks e e (OR:3.47). Asspeech disorder severiy increases in chidren with C%,  actvltes (OR: 2.42). As cerebral palsy severly Increases,
Methods frades, ““h‘:."m i s m.:; :“' = they are less fikely to repeat a grade (OR: 0.35). As autism severity  children with CP are less likely to participate in organized
m‘“'“‘h s o o ! ":"'"‘”"""‘ "':: increases in children with CP, they are less likely to repeat a grade  activities (OR: 0.54). *Significant p-value <0.05
Overview Logistic Regression Models ware more Waly 10 be ©posed  tobacco smoke (OR: 0.25). As pesticide use in homes increases, a child with CP is
pesticides. *Significant p-value <0.05 (OR: 3.61). hoe <0.05
Data Source b
2021 o the Naonal Suevey of Crkrent's P aovety . Conclusion & Implications Strengths & Limitations
S Howde ety i « This project sought to between + The dataset used is large, and the use of statistical weights allows us to make U.S.
Imsomewhat  monthaM vonce every 2-5 factors and envi and social among population-level inferences. This survey data is rich—allowing examination of socio-
and aged 5+ years okd at tme of survey onthBeonce’s children with CP. and factors e and r related factors.
adminatration Age (yoars) Needed healthcare, weeA/7=more than once & + Children with CP are at elevated risk of academic 'nllun and amm * Low pseudo R? (<15% sample variance explained in both models) indicates substantial
"“‘M""f‘," participation in organized activities—even for variance:
‘survey administration and no CP, factors. Proxy measures were indirect (e.g., parent-reported grade repetition rather than GPA,
Intelioctual isabisty, autism, m“‘m “"_:""‘";m . Pwmmlnmhummmwmhmmdmds(m 3.61)of letter grades, etc.,) and
Inteboctual Disabiity) (rearo) a child with CP ag for factors were (eg. ic location,
mAdIemoderate/ severity, factors, and factors. [e.g., mold, matter,
+ This project suggests a need to further explore impacts « This cross-sectional study does not allow causal inferences regarding apparent
Descriptive Analysis: Regression models
‘controlling for demographic. with of environmental exposures and quality of life for children with CP. associations.
meﬁ-:::u
ey References Acknowledgments
s o oo govnctaotzptac i Conten ot O, Eric Chin, Paui Sall for the suppor
_-._‘-::::“ my;u:mmg:wmwm Dol & Suamcn. ez w3 RO N Mapare A ruson RISE team for
variabie (youn ey . . S0, TO1-THG Dbetin 5 1118 1000 -
r 748.2008,03068 .+ Schorkat R., Coser W. & Paruah. 5. — ¢ sy > ot Number NUSOCD300866 funded by the Centers for Disease
iohace Varstl spocicaon hecked  igur 2 Dacyam presering rou tacr 1 cucome i f e ogasc 810 e Ve ¥ g O Gk X_ P A . U P e AR VO M e wpees | ConrolmdP i contents o e
best fit dolermined by monfioring changes  optimized in a staged process based on M statistics and lests of model e ‘)%nu\vw-w(uﬁumu»@mnwtnvm‘ M. & Owen. J, 2013} of the Conters for Disease Control and Preventon of the Cennedy Krieee! 1 g
speciicaton fest, folowed by g ‘““W] ”:"‘ e A a4 u ks Csios nd Kennedy Krieger Institute
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MPH Thesis — The Ohio State University
Columbus, Ohio

From August 2022 to May 2024, I pursued my Master of Public Health Degree at The Ohio State
University College of Public Health. Under the supervision of Dr. Olorunfemi Adetona, I led a
project that investigated the associations between occupational exposure to persistent organic
pollutants and cancer risk among structural firefighters in Ohio. I presented this project at the
Environmental Health Seminar Series within the college and won a best poster award during our
graduate student poster session. If you are interested in reading the full thesis, please email me at
aparnamangadu@gmail.com.
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Project Abstract — MPH Thesis

Assessing Potential Smoke-Related Exposures to Persistent Organic Pollutants and Cancer
Risk Among Structural Firefighters in Ohio
Aparna Mangadu', Olorunfemi Adetona'!, Ahmed El-Hellani', James Odei!
IThe Ohio State University College of Public Health

Structural firefighting is an essential occupation and emergency response public service; however,
structural firefighters are often exposed to chemical carcinogens in the form of smoke. These
compounds include persistent organic pollutants such as brominated flame retardants,
polychlorinated biphenyls, and organochlorine pesticides, all of which are present in household
and consumer products. To characterize the relationship between the biological burden of property
fire smoke constituents and cancer status among structural firefighters, we used biomarker data
from serum samples to create conditional logistic regression models controlling for sex, age, metro
area, and race. Initial descriptive analysis indicated that structural firefighters had significantly
higher average lipid adjusted serum concentrations of PCB74, PCB99, PCB105, PCB114,
PCB118, PCB138-158, PCB146, PCB153, PCB156, PCB157, PCB167, PCB170, PCB180,
PCB187,PCB189, PCB184, PCB199, and B-HCCH. However, our conditional logistic regression
model provided no evidence of an association between persistent organic pollutant serum
concentrations and cancer risk among structural firefighters. Important limitations that may have
reduced our ability to detect an association include single serum sample collection and a small
participant pool. These limitations much be considered when interpreting the results of this study.
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MPH Thesis Research Poster

COLLEGE OF PUBLIC HEALTH
Assessing Potential Smoke-Related Exposures to Persistent Organic Pollutants and
Cancer Risk Among Structural Firefighters in Ohio
Aparna Mangadu, BS, MPH(¢)"2, Olorunfemi Adetona, PhD*2, James Odei, PhD"3

 The Ohio State University College of Public Health; 2 Division of Environmental Health Sciences, 3 Division of Biostatistics

Methods

Serum Sample Processing & Analysis

Introduction

Structural firefighting is an essential occupation and
emesgancy response public servica o A, Firefighters were recruited through virtual dissemination
Compared to the general population, structural firefighters FBP 1 ier via Facabook and through viss o fieestaions
are at an increased risk of being diagnosed with cancer, and

cancer is the leading cause of death among firefighters !
Occupational exposure as a firefighter is classified as a Group
1 carcinogen — carcinogenic to humans by the IARC ?
Structural firefighters are at risk of being exposed to various
chemicals that have carcinogenic potential >4

Orpasochieine
Posticides (OCPY)
Plastics

Rubber
Paise

Statistical Analysis
Cases: structural firefighters that have been
diagnosed with cancer within the last five years at
the time of participation in the study
Controls: structural firefighters who have never
been diagnosed with cancer at the time of
participation in the study
Descriptive Analysis: two-sample t-test for average
lipid adjusted serum concentrations of each
contaminant between cases and controls

Recruitment and Sample Collection

:‘ﬁ': Collection vacutainers were placed in a rack for 30 minutes
at room temperature

Interested firefighters were contacted and a sample Samples were centrifuged for 10 minutes at 1500 G and
collection visit was scheduled - visit to the fire station or - 25°C

the Clinical Research Center at The Ohio State University
Serum from each collection vacutainer was aspirated into
three cryotubes using a transfer pipette and cryotubes were

3 A questionnaire was administered during the visit prior to
stored in the freezer at -80°C until analysis

biological sample collection to collect health status,
factor, and pl factor

Stressors [

—— )

Cancer Risk Model: logistic regression matching
cases and controls based on age (+/- 5 years), race,
sex, and metro area to see if lipid adjusted serum
isotope diluti are with cancer risk ~
200 iterations per contaminant

Serum samples analyzed at labs in the National Center for
Environmental Health at the Centers for Disease Control
and Prevention for BFRs, PCBs, and OCPs using high
resolution gas i
resolution mass spectrometry

Results & Discussion

Polychlorinsted
biphenyt (PCT)
30-35 mL of blood was drawn from each participant using
"i collection vacutainers and taken back to the lab for
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Future Directions
By stratifying the lipid adjusted
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percentiles, we will be able to
analyze the predictor as an ordinal
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evidence that lipid adjusted serum
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to OCPs — our study adds to the current
body of literature surrounding this
concept

Limitations associated with the study
design — small participant pool, missing
covariates in model
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Department of Internal Medicine, Division of Infectious Diseases. My primary objective is to
coordinate research activities for RO1 and R21-33 NIH-funded research grants which focus on
designing and implementing a mHealth application to improve etiological prediction for pediatric
diarrhea in Utah, Mali, and Bangladesh. 1 also assist with other projects focused on sero-
surveillance methods for enteric diarrheal pathogens.
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Antibiotic Stewardship Abstract

Healthcare Providers’ Perspectives on Antibiotic Stewardship: A Qualitative Study in
Bangladesh
Aparna Mangadu', Mohammad Ashraful Amin?, Ashraful Islam Khan?, Melissa H. Watt®, Daniel

Leung'
1Division of Infectious Diseases, Department of Internal Medicine, Spencer Fox Eccles School of Medicine at the University of Utah

2International Center for Diarrhoeal Disease Research, Bangladesh (icddr,b)

3Department of Population Health Sciences, Spencer Fox Eccles School of Medicine at the University of Utah

Background: Antibiotic resistance is a significant threat to global health and is estimated to be
responsible for approximately 1.27 million deaths annually. The inappropriate use of antibiotics
in healthcare is a significant contributor to antibiotic resistance, especially in low resource settings.
We used qualitative methods to explore Bangladesh-based clinicians’ perspectives on antibiotic
stewardship and the challenges that providers and healthcare facilities face in upholding
stewardship principles.

Methods: We recruited 18 clinicians across 3 healthcare facilities in Bangladesh. Clinicians were
eligible if they were responsible for treating emergency and outpatient pediatric diarrhea cases. In-
depth interviews explored clinicians’ knowledge of antibiotic stewardship, the culture of antibiotic
stewardship at their clinical facility, and challenges associated with implementing antibiotic
stewardship principles. Interviews were audio recorded and transcribed. Using NVivo (version
12), we used a thematic analysis approach to identify and code themes around: 1) providers’
understanding of antimicrobial stewardship, 2) presence of antibiotic stewardship in clinical
facilities, and 3) challenges to antibiotic stewardship.

Findings: Participants had worked in clinical practice post training for a mean of 11.3 years
(range: 3 months to 23 years). When asked about familiarity with antibiotic stewardship, few had
heard the specific term, but most knew the concept. Participants stated that healthcare facilities
host workshops that encourage clinicians to only prescribe antibiotics when clinically necessary,
limit the use of antibiotics for pediatric diarrhea, and adjust treatment based on patient history.
Participants suggested a need for more educational efforts to improve providers’ knowledge and
practice around antibiotic stewardship. We identified four themes related to antibiotic stewardship
challenges: community-level antibiotic dispensing by informal providers, staffing shortages,
patient beliefs about antibiotics for symptom relief, and facility pressure to maintain patient
satisfaction.

Interpretation: Healthcare providers in Bangladesh had limited knowledge of antibiotic
stewardship but recognized that healthcare facilities play a role in curbing inappropriate antibiotic
use. While facilities encouraged judicious antibiotic use, clinicians faced challenges in adhering
to these recommendations due to dispensing practices within the informal healthcare sector and
caregiver demands for antibiotics. To mitigate the growing threat of antibiotic resistance in low-
resource settings like Bangladesh, healthcare facilities need to adapt a system-wide culture of
antibiotic stewardship.
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Antibiotic Stewardship Poster

Healthcare Providers’ Perspectives on
Antibiotic Stewardship: THE

UNIVERSITY
A Qualitative Study in Bangladesh OF UTAH

raful Amin?, Ashraful Islam

Aparna Mangadu', Mohammad As an?, Melissa H. Watt?, Daniel T. Leung
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BACKGROUND

«  Antibiotic resistance is a significant threat to
global health, responsible for over one
million deaths annually

Procedures
In-depth interviews (IDis) evaluating:

Participants

«  Clinicians across 3
healthcare facilities in

Bangladesh (n=18)

Analysis
Thematic Analysis Approach

Knowledge of antibiotic
stewardship

1. Familiarizafion with raw

«  Inappropriate use of antibiotics in data

healthcare is a significant contributor to
antibiofic resistance, especially in low
resource settings

+  Eligibiity: Responsible

for treating
emergency and @
outpatient pediatric

diorhea cases

Culture of anfibiofic stewardship

2. Analytic memo writing
at clinical facility

3. Identification of themes

Challenges associated with
implementing antibiotic
stewardship principles

. We used qualitative methods to explore
Bangladesh-based clinicians’ perspectives
on antibiofic stewardship and challenges
with antibiofic stewardship practices

4. Data inferpretation

Challenges

Our recent
by informal p: systematic
“95% patient came here after taking one review in
antibiotic. | don’t get the opporiunity to stop South Asia
antibiofics. If any patient came after faking identified
one or fwo doses of antibiofics, then we stop ;
Culture it. But if he came after faking antibiofics two similor
Informal promotion of judicious or three days. then we let him faking anfibictic
antibiotic use by facilities antibiotics two days more.” stewardship
Assstort Sugeon 17 yeors n prochce Cha'enges'
“There is a lot of research on antibiotics in this = i namely:
hospital, We found resistance of anfibiofics. ) Pressure to patient
That's why we are regularly informed abouf “Patients expect antibiotics from the doctors. dispensing
antibiofic resistance through seminars or They think a doctor not being good for not Ko the
meetings.” prescribing any antibiofics.” informal
{Astzont surgocn, 17 yecrs i pracsicel [ p—— sector and
Desire for formal education AR Stoffing shortages fesoNCe
on antibiotic stewardship “We have a lack of mid-level doctors. We have constraints.
consultants who are not available all the Racd i rers
“Though | was not fomilar “You can amange o workshop for the time...The nurses working in the diahea ward
spnssdadicty emergency coctors. I they become aware know and understand dehydration status. They
understand is tht is using of antibiotic use, the load of antibiotics will understand which patiens require ORS and IV
et bidnipe be nackrcad:" saline. However, there is confusion about
required.” nt Professor, Pediatrics. 22 years in govemment job procice) onlOlofC Ve

SUMMARY Acknowledgements
This study was funded by the U.S. Nafional Institutes of
Health [RO1AII35114, Pi: Leung)

We acknowledge and thank the study staff and the
study parficipants who made this work possible.

* Healthcare providers in Bangladesh had limited knowledge of antibiotic stewardship but
recognized that healthcare facilities play a crucial role in curbing inappropriate antibiotic use

+  While facilities encouraged judicious antibiotic use, faced in g to
these recommendations due to dispensing practices within the informal healthcare sector
and caregiver demands for antibiotics

Check out the
other work that
our lab does!
+ To mitigate the growing threat of antibiotic resistance in low resource settings like Bangladesh,
healthcare facilities need to adapt a system-wide culture of antibiotic stewardship
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Cholera Scoping Review Abstract

Longitudinal Antibody Responses to Vibrio cholerae: A Scoping Review
Aparna Mangadu', Christy Clutter!, Md. Saruar Bhuiyan !, Shubhanshi Trivedi!, Andrew

Azman?, Benjamin F. Arnold?, Daniel Leung!
1Division of Infectious Diseases, Department of Internal Medicine, Spencer Fox Eccles School of Medicine at the University of Utah, Salt Lake

City, Utah, USA
2Division of Epidemiology, Johns Hopkins Bloomberg School of Public Health, Baltimore, Maryland, USA

3 Francis 1. Proctor Foundation and Department of Ophthalmology, University of California, San Francisco, San Francisco, California, USA

Cholera is a critical global health threat with significant morbidity and mortality, particularly in
low- and middle- income countries. Understanding long-term kinetics of antibody responses can
inform interpretation of cross-sectional sero-epidemiological studies assessing disease burden. We
used scoping review methodology to identify existing literature from 1980 to 2025 containing
longitudinal antibody kinetics in humans following exposure to Vibrio cholerae and associated
vaccines. 51 studies representing adults (18-65 years) and pediatric (2 months-17 years)
populations from 5 high income (21 studies), 3 upper-middle income (5 studies), 5 lower-middle
income (24 studies), and 1 low-income (1 study) countries were included. 16 studies followed
natural cholera infection, 38 involved vaccination, and 6 were human challenge models
(Controlled Human Infection Model), with some overlap. Antibody responses following natural
infection were significantly higher than those induced by vaccination, particularly against the O-
specific polysaccharide antigen. Younger children exhibited higher peak fold-change IgA
responses than older children and adults across both infection and vaccine studies. Following
vaccination, individuals from high-income countries showed higher IgA, IgG, and vibriocidal fold-
change responses compared to those from lower-income settings. Limited data from challenge
studies revealed slower decay of IgG compared to IgA and IgM. This review enhances our
understanding of longitudinal immune responses to V. cholerae, highlighting variability in
antibody kinetics across populations, geographic regions, and study designs, and underscores the
need for tailored epidemiological approaches to address bacterial diarrheal diseases on a global
scale.
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Cholera Scoping Review Poster
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1 University of Utah, Division of Infectious Diseases, 2 Johns Hopkins University, Division of Epidemiology, 3 University of California San F

logy is an

ging field in which immunological markers can be used

to estimate disease burden, offering valuable insights for public health surveillance

and vaccine strategies'?

+ Long-term antibody kinetics can inform the interpretation of cross-sectional
serosurveys, especially for global bacterial threats like Vibrio cholerae®*

« Cholera remains a major global health threat; however, questions remain regarding
whether immune responses can be generalizable by country income level and

population age

Target

Objective

This scoping review aims to survey and synthesize existing literature on long-term
antibody kinetics in humans following Vibrio cholerae exposure, with the goal of
informing future research and interpretation of serosuveillance results.

: O-specific

(0sP), L

Table 1. IgG Peak Titer Comparisons Across Antigens

Peak Titer Fold Change from Baseline

Antigen hted Mean (95%Cl|
OSP was common Natural Infection Vaccine
across all study osP 5.7(3.4-83) 17(1.3-24) 20(1.2-32)
types LPS 28(22-37) | 23(18-28)
(51 4.0(35-46) | 56(3.8-82) | 6.8(6.2-83)
Peak titer fold slal‘ljase 5 8.9(5.5-113) 15
changes in IgG and - = -
1gA % TcPA | 16(15-138)

OSP were highest in

Table 2. IgA Peak Titer Comparisons Across Antigens

natural infection

Peak Titer Fold Change from Baseline

Titer Fold Change from Baseline (Log10 Scale)

studies but were Antigen [Weighted Mean (95%C1) I
lowest in vaccine Natural Infection Vaccine |
studies ospP 13.2(6.2-186) | 2.8(2.0-3.9) | 2.9(1.6-438)
to other antigens. LPS 83(3.1-162) | 3.7(3.1-4.1) =
\ / 8 80(5.1-133) | 11.4(7.1-16.7)
cr - 14.1(8.7-22.1)
Sialidase 1.9(11-2.7) : I :
TePA - | 13012-15)
e

Children aged 0-5
years showed
significantly higher
peak titer fold
changes in IgA

responses to CTB
following cholera
infection
compared to older
children and
adults (p=0.0441).

Titer Fold Change from Baseline (Log10 Scale)
[ L

Days After Symptom Onset

Pogulaton Age = Ad {18+ yeany

oo (6-17 ywars) =

Titer Fold Change from Baseline (Log10 Scale)

Longitudinal Imnmune Responses to Vibrio cholerae: A Scoping Review

Aparna Mangadu', Christy Clutter!, Kenadee Jacobson', Tatum Heiner!, Md. Saruar Bhuiyan !, Shubhanshi Trivedi', Andrew
Azman?, Benjamin F. Arnold?, Daniel Leung’

1gG-0SP.

Days After Symptom Onset, Final Vaccine Dose, or Challenge

Days After Final Vaccine Dose

Country Income Groun = Migh-income Courtres = Lower-income Countries

=
nl

1 Following

Following
natural
infection, IgA

had higher peak

titer fold
changes to OSP,
but longitudinal

1gG fold
changes to OSP
were slower to
decay.

Dep of O] ay
¢ 0d
Study Inclusion Criteria @y R = ST
i %&%ngr::::-,:?:ges Database Search for| Title & Abstract | Full-Text Review | Data Extraction
_;s ecimen: Serum & Plasma | Study Identification Screening
Intervention: Natural Reviewed by one = d by two
Infection, Vaccination, Identified: PubMed Screened by two independent independent
Challenge (n=2,128) & ind: d i : N=166 N=51
Outcome: Longitudinal (n=2,218) N=2,179 Excluded: N=115 Infection (n=16),
antibody titers including Duplicates Removed: Excluded: N=2,013 Vaccine (n=-38),
follow-up for at least 28 days N=2,167 Challenge (n=6)
after onset of symptoms, final @ N
vaccine dose, or challenge Q b
event
Discussion
(LPS), Cholera toxin B subunit (CT8), Cholera toxin (CT), Sialidase, and Toxin co-regulated pilus A (TcPA). This review enhances our ”""e"s'a"gi’;f of

kinetics across populations, country income level,

g T
cholerae, highlighting variability in antibody
and study designs
OSP-specifil were cc higher
after natural infection than vaccination, emphasizing
the need to understand these differences to reduce

sero-incidence misclassification.
1gG responses decayed more slowly than IgA,
consistent with their longer half-life.

Age-related differences in antibody kinetics
indicate that population age structure should be
considered in sero-survey design and interpretation.
Differences by income setting may reflect

ion in ine health, exposure history,

vaccination,
participants
from high
income
countries had
higher peak
titer fold rises in
Vibriocidal titers
compared to
those in lower
income settings

\_ (p<0.001). )
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