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Comparing Source-Specific PM, . Between Rush Hour vs. Sporadic Commuters

Charlotte Joannidis, Jenna R. Krall, Karlin D. Moore - Department of Global and Community Health - George Mason University
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and Neurodegenerative Disease Age-Adjusted Mortality Risk in North Carolina
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Introduction & Data

Neurodegenerative Diseases

Neurodegenerative diseases, Parkinson's diseass,

Alzheimer’s disease, & Amyotrophic Lateral Sclerosis (ALS),
are progressive disorders that affect the motor neurons
of the brain and spinal cord, Genetics accounts for a small

to moderate portion of causal factors, but the rest
is left to be explained by environmental toxins.

(1) Combine the three neurodegenerative diseases
to look for clusters,
(2) What is the strength of the relationship between all
three diseases and exposure to lead and paraquat?

Data is provided by CDC Wonder, NC Vital statistics,
US Census Bureau, State Center for Health Statistics
Childhood Lead Poisoning Prevention Program,
and Pesticide National Synthesis Project.

Lead Exposure

Children are exposed by Ingesting lead paint from a
home or from a parent due to an occupational hazard,
Exposure to pesticides, in conjunction with lead,
led to a severe increase in risk for neurodegenerative
disease development by at least 50 percent
{Gunnarsson & Badin, 2019).

North Caroling
Childbood Blood Lead Suryeillance Dats
20132017

The researcher considers occupational, chronic lead
exposura in adults, but needs original data
from the CDC ABLES Program to add to the analysis.

Spatial autocorrelation is confirmed
with a Moran's | value of 0.418 at 0.0 sig. level,
meaning the pattern within the data is not random.

North Carolina
Newrodegenerative Age-Adjusted Moetality Risk
20082017

Pesticide Exposure

Pesticides are chemicals used on plants or crops
to kill insects, weeds, rodents, bacteria, or fungi.
The herbicide paraquat is used by farmers.

North Carolinn
Paraquat Use Low Estimates
2008-2017
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Neurodegenerative Disease Clustering

The bright red area indicates neurodegenerative
disease clustering, warranting further investigation.

North Carvlina
Newrodegenerntive Hot Spots
2008-2017

-,

Results & Conclusions

Noeth Carvdien
Neowrodegeaerstive Age-Adpasted Martabty Risk 20662017
Aml
O30 st Lowd Lavels 20032007

Linear Regression Analysis - Lead
Adjusted R Squared: 0.045 at 0.018 sig, level (p<0.5)

Order Least squares Regression - Lead and Paraquat
Adjusted R Squared: 0.054 at 026 sig. level (p<0.5}

The results successfully explained 5.4% of the
variation in neurodegenerative disease age-adjusted
mortality risk by exposure to lead and paraquat.
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Four st of every onc-trendred Americas adults Rve with Atlertion-
Delicivityperactivity Disnder, or ADHD.' ADHD is &
neundesdopmiental disonder characioriood by somimous, disnaptive
petiemms of irsgtention dnd or by peractivity.” Comparal (o s i
cheliben, ATVHD s regmonss in sl peosent @lfirantly, a5
resthessmess and gl sivity v ofien imlermedized *' Even o, ADHD
mgatively aflects woek cod educonal outeoens, o wel 35
persmal B¢ Gaisions.! Tova! Morder Hew) (TWH) mtitkives ane
b sead prograns thal advosn: [ worker halth by proociting
troee work hazads nd promoting lecss and iy prevestion.
TWH recogreacs e work & a sectal deseemminant of healh sod fa
iy peakiie cluape e work cordronments o cond s can (mpeove
urverall bty Th parpose of this stisdy was 1o detenmone how
voestionel settlngs inpect B¢ mesiality nd bebon bor of workers with
ADHD. b cnder w0 ungeoe theie overdl bealth and saceess,

Ansh wis comdusied felloing the Bl |
otection Agency s (EPA) butian bealth sk sssessment prosess.
Thes method s depéerad in Figare 1.* Informeation and data wiiliead In
the ridk asessment was cbtaned Anmgh & review of eusting
|ceatare, Ankk&mﬁ nulcs were found By seecding “ui
sk, “vosaputi "l "
Grooghe Scholar and the Nosomal Jastiee of Health's Prhisd
dtahene, Scarches were pestrated 1o weroes from 2000 - 2000,
Sowrces were rdricted 1o free-asoss mnd wibscriptioos edesined
through the Unmversity of Lyachbrrg

Figare L EPA's Human Health Risk Assessmoent Process

Eand 1l food symyp ol ! k

irpelsivity, and ditractitility pose o mniue barsed o ADHD-berdened
workers. These sympooms manifed is suny ways, @ depicted in Figure
z.‘
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Figure 1. Symptures and Respective Prevaleoce in Adults with ADD

Beoed vm TWH privciples, fiar werk am inmment berzends were Mentificd a8
Ihevas 8o workers with ADHD throegh the Hialih Risk Assesment Process”
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sccompdishing Prese 1asks pus these workers o1 rak fie bemoce " Work
cnviroceneats gt peychiosecial beakly ind work cogagermens. Work
engagerncnt I8 dirostly ek to peocztn iy D k ribuned )
boredhom i Isstieativenss, dairese mood and fecrcine eritailiy, This
can lead wo persoonl dhstress, substancy shuse, and oovupethonal scchderes.

Sederrany Sebenior shechd be inserespead cvery 20230 minmies by
ywkching teshs o mocing ) & sandieg pestion ' Giving workers poee
coanted over ther Jils con rading wress wd boesont © Crugsehans cnl
teach workiers bester coganizationnd teshnaqacs and habiis 1o couster their
ADTHD syrepionss.” Headpboees sd eqtinizing woekspaces con radsce
dstractions mnd lnspross mrened simulens. " Faoally, N’ Worke
Healrh policies showdd he implemented b al wodkplaces 1n lmprove
wieker bealth, safity, iod pendictivity.

Wy 0 M VL Y ot 1 St o NS Sy vl Dbrns

20T 0N ey o (pman of - Y
(0] ek bt ol achery mewe. |
5 hododd MU Apcdiey wmaeh W0 ¥ Poaen o d N4 lversderm &
DR comzmpray wrd e WO
& ONMAH 0N i b G ke ' Wikt V3200

EPA DN, Comducrng ¢ Muma ot IAL 10 Ndarwss sl D0 AN Praisny 15, 99
Unnase 10, A Baa 1 . 2O A jomrved of
Wit ol IR T N’ s Med ok s oamd of mond wvae
s X1 SN RIS )

T Shwbr D007 R arker Aok Wiy 12 Magtn ot o D010 Bovmy o0 Piapdiary M
Pirres b e mpboney Ak vt st L 1T

Lows WA1 3 Lowms Aot B Lot 13 AR 008 Ammsion (WS MperaTiory
O Onceder.

-



93

% Outdoor Air Pollution and Cancer in African American Men @
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African Amencan men have the highest death rate and the lowest
survival rate for mast cancers |Desantis ot 3, 2019, Some of the
highest cancer death rates in the US are found in Lousisna. Cutdoor
ar potlution and particuate matter is considerad carcnogenic to
humans snd has been linked to lung, dadder, and kidney cancer
[Turnes 2 al, 2017). The purpose of thes iterature review was to
inestigate the relatonshio b cutdoor air polution and
Increased indidence of cancer in African American men

A Iterature review was conducted using Pubmed and Google Scholar
to search for peer revewed artickes. Koy tarms were: Residential
Segregation, Dicrimination, African American Men, Cancer, Outdoor
Alr Polution, A total of 14 articles were reviewed using the £PA’s Risk
Assessment Process.

T 4 Stwp Wik Axsmmmrark Process

rosons [
Assessment Process, { IE:":;:
=

Industrial factories are locased near low
income and mincrity communities, which
misy lead to disgroparticnate heath {
effects for residents due to ak towins
{Jamas et al, 2032}, The communities in \
these areas are also predominantly R BN

Mrican Aserican (Terreli & James, 2020}, _(ﬁ-‘w e
High cancer rates among African =y ',,v’ 3
Amencan men o Louisana may be SN
connectied to the industrial beit rederred

to & “Cancer Alky” Thisis an rea along  ¢ig, 2 pap of

the Misstsipp River between Baton Louisiana's industrial
Rouge and New Orlears, which contains — bayy (widpen, 1998)
numesous industrial plants near

predominately Black communities.

Outdoor particulate matter can come from many different primary and
secondary sources such as industrial processes, wehitles and coa-fred
power plants, Factors such as exposure duration and Indwiduals'
susceptbilties to ather diseases determine how harmiul outdeor ar
polution wil be. Stodies have shown that there & 2 9% increase in risk
for lung cancer per 10 ug/m3 increase in PM2.5 concentrations i the
outdoar ar and 3n 8% increase In risk for kng cancer per 10 ug/m3
increase in PM10in the cutdoor air [Turner et al, 2020}, Studies have
0 Shown that chronic exposure to air pollution is associated with
Increased CVD risk and monality (Erqow et 3l,, 2018)

4 study conducted by Kravitz-Wirtz et al [2016€) feund that 8ack and
Latino neghborhoods had concentrations of PAZS and PM10 that
were between 7% and 32% higher than In White setghborhoods. A
study by Erqou et 3t |2012) found that African Americans had
sgnificantly higher exposeres to ar pollutants in & community-based
cohart of aduits In Western Pennsylania African Americans tend to
Ive In areas with greater exposure 1o 3ir polution due 10 decades of
residential segregation |American Lung Association, 2020).

Tabiie 1. This tablle presents
descriptive statistics, by
racefethnicty, for all the
varabks nthe

analysis. |Kravitz-Wirtz et al|
2018)

Fig. 3. Blotk-d el exposure
1o N0y, P, o, and P,
rspacthendy, by
race/ethnicity and time.
|Kranvit2-Wirtz et o, 2016)

Black communities snd African American men are diproportionstely
afected by outdoor ar potlution and cancer and & linked to
rosidential segregation and mcreasad risk Sor eposures from
mdustrial plants and factories. According 1o Baurick et al. [2012), new
iecustrial plans are being plaoned foe the industrial belt i the Baton
Rowge area of Loulsans. Mary companies focate thesr plants and
factonies in dsachantaged areas because the residents do not have
the peliticsl powes 10 oppose ther ol Since these resic

lack poleical power, they Bok advocates or loblykrs regeesenting
them at the national level {lames et al,, 2012). Predominantly black
and pocr commmunities also deal with other social issues such as
crime, drugs, and poverty. Because of ths, the community residents
sron't licely as focused on eewironmantal issues. Residents of these
commysities cannot easily rek due fo ic, educatiooal
#nd social barriers (James et al, 2012 thus, continuing their
wxposure to outdoar ar pallution and Increased risk for cancer

Pravent industrial Bctaries from being Duslt In the Incustdal bek of
Louisana and near cther predominately Black communities

Create stricter alr polution standards for incdustra factories

Encoursge residents 1o limi time outdoors when poliution levels are
ekvated (Laumbach, 2010)

Encowrsge Gtzen imohsment in emircomental poliicy
Create more mived income communitios (Rice ot 3l,, 2014).
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Particulate Matter Concentration Around Lamberts Point & Railroad, Norfolk, VA
| OLbDoM @ NION thgoofms:hncoss.m:';mmm University, Norfolk, VA o%gm” N
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Background

* Past reseeech has shown  that  individml  neighborhood
emviromments play 2 role n youch weighe stams.

* Both food and pivysical activiey

heen enmsadered 50 enderstand calonic halomce (n youth,
Suedens et ul (2012) demonsansed thar food and physical sctivity
envieonments phived a rok in youth weight status, bot the study
caly idered ot of the eavi These
inluded GIS andes of seighbarhood proximity 1o parks and other
recrastioml  facilities and %o supermurkets and  fast-food
restiumnts.

By only resconching obective menwwes of access 1o healthy
resources, there & the poeential 1o miss the infleence of social
deterninants of health oa youth weghy ssaus.

Caroll-Scont & wl (2013) proposad that e wilizstion of
pervelved mocess 1 resourtes sepportoag heakthy laving allowed for
iregght it the impact of social detenmingsts of bealih on youth
weight stalus, bul matritiomal were 1ot comsidered

Purpose

The puepose of this stody was 0 explore the reltionship betwoen
percerved neighborhood physical nctivity envi (PPAL) and
perceived food eavironments (PFE) on weight status in youth,

have

Methodology

* Perceptions of neighborhood access 10 physical activity mnd food
rescarces, along with objective messures of BMIfor-age, were
gthered from the 2017 Roancke Valley Commmenity Henlthy
Lising Indes.

* Respomes 1o prompts s a8 “Foad skoees offering healihy foods
are m weling biking dutancs from home or sre qsy 10 get %0 by
b and “Parks and other arers are avashible foe people of all mzes
10 be active i the neighborhood”™ were used %o themstically code
neighbarhood PPAE and PFE 2 low oc high

¢ Chissquare analysis wes usal 1o malyze the relationship berween
Yot PPAEPFE esviooments and yosth BME-for-age
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The Utility of Perceived Neighborhood Environments

as a Predictor of Childhood Obesity
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Results

* Compl

doma wus availuble for 574 stodeots fage = 7.27 & 177

vous)

’

* Children who perceive ey live in a low food'physical activity

emvirosment are more likely o be overwoight or obese than children
who percenve they live in envimnments with high levels of access w0

both or some of highlow acoess (X7 (3, ¥ =
374)= 12,923, p = 003, Cramer’s V = .15),
Conclusions

+ Students thet percened that hey had higher access to resources
supperting physical activity und healthy eating tendead to have a lower
BMI-forags,

* The magnitnde of difference in obesity rutes between Low PPAELow
PEE and High PPAEHigh PFE was 26%; Sadders et al. (2012) found
0 BN difference between objectively measured high and kow physical
wtiviey and food ey lonmens

+ Varmbility in the magnmde of difference could indicare that studying
Pereervdd aooesa 10 resomoes suppocting hesdthy vy may phiy 2
betier ok in underssandemy e impoct of social Keteeminamts of
health on youth weszht status,

Future Directions “

¢ Our dats sugpests that wllizing perocivad acoess %o
healthy-fiving resources many peovide a moee mbsed understimding of
the impeact of social determinants of bealih on youth weight status,

¢ These indings indicate the ssefulness of stolying percased
mightorbood eavircements and may be waed %o guile localiend
policies (o rechce youth overweight and obesity,
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