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CARDIOVASCULAR EFFECTS
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Boston Puerto Rican
Health Study (BPRHS)

Established group of researchers and community partners comprised
the Boston Puerto Rican Center for Population Health and Health

Disparities (2003-2017) now based at the UMass Lowell Center for
Population Health (UML-CPH).!

— The BPRHS was focused on the role of stress on physical disability,
cognitive decline and metabolic conditions.?
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— The project was broadened to evaluate air pollution as an important
environmental risk factor for disease.

Aim 1: Test the association between particulate air pollution and
cardiovascular disease markers in the BPRHS.

Aim 2: Evaluate effect modification by psychosocial stressors.

Air pollution, cardiovascular endpoints and @
susceptibility by stress and material
resources: a systematic review of the
1 https://www.uml.edu/Research/UML-CPH/

2 Tucker et al. The Boston Puerto Rican Health Study, a longitudinal cohort study o1 eVIdence
disparities in Puerto Rican adults: challenges and opportunities. BMC public health.Christina H. Fuller"”, Karla R. Feeser', Jeremy A. Sarnat” and Marie S. O'Neill®




Age-adjusted percentage of adults aged 18 and over who were in fair or poor
health, by ethnicity and Hispanic subgroup: United States, 2010-2014
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SOURCE: NCHS, National Health Interview Survey, 2010-2014.
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Table 2: Repeated measures for cardiovascular and stress markers
in the Boston Puerto Rican Health Study (BPRHS) (N=1499)

3 Fuller CH et al. Sex differences in the interaction of short-term particulate matter exposure and psychosocial stress

on C-reactive protein in a Puerto Rican cohort. Social Science & Medicine- Population Health 2019; 9: 100500.
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Fuller CH et al. Estimation of ultrafine particle concentrations at near-highway residences using data from
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Increases in UFP were associated with higher levels
of cardiovascular markers: C-reactive protein and
systolic blood pressure.

Effects were stable across exposure periods,
contrary to some past studies>*

Sources of variation remain in this population
based on indicators such as perceived stress and
depression.

Further examination can yield insight into
susceptibilities and opportunities for
interventions.

1 Hertel S et al. Influence of short-term exposure to ultrafine and fine particles on systemic inflammation.
European journal of epidemiology 2010, 25(8):581-592.

2 Fuller CH et al. Estimation of ultrafine particle concentrations at near-highway residences using data from
local and central monitors. Atmospheric environment 2012, 57:257-265.

3 Fuller CH et al. Sex differences in the interaction of short-term particulate matter exposure and psychosocial
stress on C-reactive protein in a Puerto Rican cohort. Social Science & Medicine- Population Health 2019; 9:

100500.



AIR POLLUTION DISPARITIES



Annual mean concentrations of fine particulate matter (PM2.5) in urban areas (pg/m3), 2014*
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* Concentration of industry
* Redlining

* Land pricing

* Zoning

* Historically poor and minority
communities are close to
sources

Fuller & Brugge, Chapter 20, Traffic-Related Air Pollution (edited book)




The Environmental

Justice movement

Copyrighted Photo taken by fenny | abalme
Permission granted to Saira Butt for her website
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OPPORTUNITIES THROUGH
COMMUNITY ENGAGEMENT



PrmC|pIes of
Environmental Justice

e 5) Environmental Justice affirms the fundamental right
to political, economic, cultural and environmental
of all peoples.

e 7) Environmental Justice demands the right to
at every level of
decision-making, including needs assessment,
planning, implementation, enforcement and
evaluation.

e 16) Environmental Justice calls for the
which emphasizes
social and environmental issues, based on our
experience and an appreciation of our diverse cultural
perspectives.
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involvement in research

\

Collaborate o oy
leadership led

Community-based
Participatory research

P

Community involvement can range from outreach to research
collaboration.

In community-based participatory research, community
members share leadership as equals or lead the research.



COMMUNITY

_X ASSESSMENT
> OF FREEWAY EXPOSURE AND HEALTH (CAFEH)

Five-year cross-sectional study of ultrafine
particle concentrations near a highway
and markers of inflammation and
blood pressure.

Community-based Participatory Research
study (CBPR)

Neighborhoods
involved

Somerville

South
Boston/Dorchester

C h i n atOW n/M a.l d en /&C/ﬂ’nm I’mw't' Aciation m

Mass. setts
UMASS [ owell

New housing next to the I-
93 tunnel exit

www.cafehresearch.org




Monitored pollutants and parameters

e Particle concentration and size,
PM mass, wind speed, wind
direction, temperature, humidity

o Stationary,
mobile and
residential
monitoring

-

North (km)




Detailed Air Pollution Maps

Patton AP,
Zamore W,
Naumova EN,
Levy JI, Brugge
D, Durant
JLEnvironmental
Science and
Technology
(2015).



Interactive Map of Chinatown Traffic Pollution




Wall Barriers
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. 2010:
Somverville 2008:
community ) NHLBI
requests NIEHS grant
technical grant award
assistance award (2) (4)

2011:

EPA
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(6)
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2014: 2019:
NLM 2017: HAFTRAP
grant Kresge grant
award supplement award
(8) award (10) (12)

2006: 2010: 2011:
Grant HUD EPA
proposal grant grant
written award award

(1) (3) (5)

Approximately 60 journal articles on UFP
monitoring and modeling, exposure
assessment, environmental justice, health
literacy, Reviews, Methods, Policy and

CBPR

Brugge D, Fuller CH editors: Ambient Combustion-Related Ultrafine Particles and
Health. 1st edition. Hauppauge, NY: Nova Science Publishers; 2021.

2016: 2019:
Highway HUD
Pollution: grant
From award
Research
to Action

2021

(4) Ambient
Combustion
Ultrafine
Particles
and Health

Doug Brugge, PhD « Christina H. Fuller, ScD |
Editors




Measure the differences in particulate matter next to tree barrier sites,
combination sites (tree and sound barrier sites) and sites without
barriers.

Recommendations for Constructing
Roadside Vegetation Barriers to

Atlant
anta Improve Near-Road Air Quality

Researcher
Looks To Trees
To Help Ease
Highway Air
Pollution

By Molly Samuel |
WABE News

Link

Table 1: Average particle number comparing roadside and behind barrier locations at multiple
sites in the Atlanta (USA) metropolitan area

Absolute Percent
Barrier Roadside Barrier difference difference

Site Date type mean(sd) mean(sd) behind barrier behind barrier
S1 7/17/2020 Tree 6,965 (2,519) 6,768 (2,234) -197 -2.9%
S1  7/22/2020 Tree  19,345(15,613) 20,373 (18,514) 1027 5.0%
S1  7/24/2020 Tree 22,974 (14,547) 15,748 (9,915) -7225 -45.9%
S1 9/3/2020 Tree 15,938 (10,975) 15,489 (9,491) -449 -2.9%
S3 9/8/2020 Combo 10,136 (4,059) 10,902 (2,016) -63 -0.6%
S3 8/20/2020 Combo 7,982 (2,456) 7,234 (1,807) -747 -10.3%
S5 9/1/2020 Tree 5,800 (981) 7,067 (3,213) 1266 17.9%
S5 8/27/2020 Tree 29,848 (11,869) 27,176 (12,887) -2672 -9.8%



https://www.wabe.org/people/molly-samuel/
https://www.wabe.org/atlanta-researcher-looks-to-trees-to-help-ease-highway-air-pollution/

for the Community  for the Research

1) Demystify science and enhance A) Pursue relevant research
citizen understanding questions

2) Increase scientific literacy -> B) Incorporate specific knowledge
people will appreciate science when concerning exposures and

it is for and with the people outcomes

3) Empower the community to take () Catalyze solutions that can be

action more readily adapted by
communities

Cha"enges

Time, time, time!

* Balancing research and community
priorities

* Long-term versus short-term goals

Changing the power dynamics
Resource sharing

Respect from the scientific
community

%
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