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AVAIL Proposal: 
Air Pollution 
Environmental Determinants of 
Health (EDoH)

 By J P Systems, Inc.

BETTER DATA, BETTER PATIENT CARE, BETTER OUTCOMES

Presenter Notes
Presentation Notes
Problem: Lack of awareness of the impact of Environmental Determinants of Health on patients who have Alzheimer’s, diabetes, behavioral health and even cardiac issues. Solution: Automate the Reach Out to patient populations during critical air quality events for awareness and recommendations Why Us: Expert teams of clinicians, terminologists, implementers enhancing existing system workflows to trigger reporting for Care Teams so they can reach out to patients.Environment Image source: Where Does Air Pollution Come From? - Air (U.S. National Park Service) (nps.gov)Human Body Image source: PAID POST by Oppenheimer Funds — Does the body reveal secrets about our decisions (nytimes.com)
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Presenter Notes
Presentation Notes
Jackie discussionConnect Core competencies to work proposingHow terminology helps identify the EDoH issuesThinking in pilot – identify quasi real timeClinician with 1500  pop – alert ahead for his EDoH sensitive patient cohort?  Heads up for this week with scheduled appointment.Phase 1 – design and analyze – What doing today  - current state        What is Available – identify patient population based on Air Pollution problem areas – send alerts – to clinician and/or patients           What can be done in future     Use clinical process analysis, data management and standardization     Know cohort     Threshold to send alertHo= Identify the individual and PH level – sensitive patients in quasi real time, provide meaningful alerts given that condition    State early     Purpose is to investigate Ho, determine if can do it, add value to all parties    What is the question to answer    Tighten up the pilot to understand new knowledge that needs to be gained   Create messaging Comm strategy – specific to them and their personal care plans   Who make the judgement as to if done well – clinician and patient  Metric of success – has pilot met the metric   How will we know   Evaluation criteria – Pre and Post surveys    Focus in real time, specific patient with therapeutic vulnerability    New connection with these diseases and air pollution	Message on behalf of physician to the patientPatient understand specific to themHow to identify those cohortsDrill down – diff patients have different risk issuesEach use case as alertPhase 1 – Identify cohort, thresholds, compose and test drive messages and patient education >> provide video to the patient maybe>> why you are at risk

https://researchleap.com/selected-aspects-of-information-security-management-in-entities-performing-medical-activity/
https://creativecommons.org/licenses/by/3.0/


AVAIL USE CASEJPSYS CAN PROVIDE

 Expert teams with extensive 
professional experience
• Clinicians
• Terminologists 
• Patient Education materials
• Data Scientists
• Patient Safety
• Clinical Data Quality 
• Clinical Trainers

 Program Management
• Administration
• Policy
• Project Management

 Extensive federal program 
experience

 40-year experience as Women 
Owned Business

 Industry connections
• Standards Development 

Organizations
• Office National Coordinator
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Presenter Notes
Presentation Notes
Specialist in health care terminologies and business processes, with focus on federal spaceSpecialized focus on identifying gaps for better patient outcomes.Starts with assessment and ends with monitoring results hence mitigating patient risks.Subject Matter Experts in their health care professions – for example epidemiology, nursing, pharmacy, and lab.Focus on leveraging data to solve clinical care team challenges and research team patient management.Expertise in analytic models, clinical data quality, usability, applications designed with the Veteran at the centerUnique set of contacts and relationships including HL7, NCQA/ The Sequoia Project Data Quality teams, FDA, FDA Shield, Payor organizations, national one to one relationships with HIEs, and individual health system organizations.Distinctive level of service – recognized with AMIA 2018 distinguished paper Award – multiple JPSYS authorsDistinguish with clientsFDASynensysSmall enough to be agile as projects evolve
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Presenter Notes
Presentation Notes
Public Health lens versus individual patient by patient. 



Health Effects of
Air Pollution

• Decrease in cognition

• Decreases cardiac function

• Reduces overall pulmonary 
function

• Increases inflammatory 
biomarkers

And more, see JPSys Use Cases
Source: https://www.howardluksmd.com/pm-2-5-levels-air-pollution-and-our-health/
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AVAIL USE CASE

AVAIL - ENVIRONMENTAL DETERMINANTS OF HEALTH (EDoH) - 
AIR POLLUTION USE CASES

Early Alzheimer’s Detection

Behavioral Health

Effects of Air Pollution are far reaching beyond those of the common 
pulmonary disorders including:

© 1983-2023 J P Systems, Inc. | All Rights Reserved | Not for Distribution 6

Diabetes Management

Presenter Notes
Presentation Notes
Air pollution can be considered a health factor for detection of all the use cases.



AVAIL USE CASEJ P SYSTEMS USE CASE DEVELOPMENT

How
• Identify populations for 

specific Use Cases
• Track patients at risk
• Identify/ Use air pollution 

monitoring data streams
• Enhance care team 

engagement
• Education, training, 

continuing education 
programs

What

Veterans who have 
increased risk factors

Who

Why

Where When

Moderate-high 
PM2.5 air quality 
wreaks havoc on 
health

Veterans who live in 
affected regions

Now, increasing 
environmental factors 
across the globe
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Environmental 
Determinants of 
Health (EDoH)

Use 
Case 

Basics

Presenter Notes
Presentation Notes
PM stands for particulate matter: Particulate matter What's the difference between PM2.5, and PM1? (airthings.com)PM2.5 (also known as fine particles) have a diameter of less than 2.5 microns. https://www.airthings.com/resources/pm-size-difference Particles are too small to see PM10 means the particles have a diameter less than 10 microns, or 100 times smaller than a millimeter.https://www.airthings.com/resources/tag/pm



AVAIL USE CASEAVAIL USE CASE #1

 Scenario:
The patient lives or grew up in an area with poor air quality and changing weather patterns.  There 
is no current evidence of pulmonary issues, but the patient is displaying early signs of dementia as 
expressed in the clinical notes, but not structured data.  For the best patient outcomes, a doctor 
can know to order tests earlier if air pollution exposure is indicated. Then a care plan can be 
established earlier. 

 Use Case Overview:
J P Systems Clinical Data Quality Innovation (CDQI) team supports client’s journey to become High 
Reliability Organizations (HRO) by improving the quality and reliability of clinical data exchanged. 
National Public Health analysis including air pollution, wildfires, weather patterns can be used to 
identify patients who may be experiencing early dementia.  The usability value of the data is 
determined by the user roles (e.g., clinicians, care team, payers, AI, CDS, NLP).

© 1983-2023 J P Systems, Inc. | All Rights Reserved | Not for Distribution 8

Air Pollution and Early Alzheimer’s Detection

Patient’s story in 
their own words

Presenter Notes
Presentation Notes
Air pollution is a factor increasing the probability of coming down with Alzheimer’s.Resource: https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7121497/#:~:text=Table%2037.1%20%20%20%20Risk%20factor%20,Ischemic%20heart%20disease%20%2025%20more%20rows%20J P System RoleNEW SLIDEApproach to a solution for better data, better outcomes	Study current state of Alzheimer's		Correlation of datasets		Addition of EDoH data		Addition of SDOH (Deloitte datasets)   Health Prism	Patient Outreach		High impact on the Veteran’s quality of life – warning, instructing themJPSYS – doing against new datasetsStory is of a fictional character based on real issues and symptoms.Script: Note: Bakersfield, CA is one of seven cities/areas scored the worst for annual, average particle air pollution.Hello, my name is Julie and I’m 59 years old and reside in Bakersfield, CA with my husband, Jack. I have always had high power and demanding jobs, but recently I have been struggling to keep up.  Jack told me to check in with my health provider. During my initial appointment, the doctor did the normal physical and labs. My doctor did additional tests to rule out stroke, tumor or other problems and determined that I am experiencing early dementia symptoms. Did I mention that I have a demanding job?  I’m scheduled for a follow up appointment to discuss next steps and I’m grateful my husband pushed me to go to the doctor because the earlier dementia is identified, the treatment plan can be implemented. But I am confused, why are you asking me these questions



AVAIL USE CASEAVAIL USE CASE #2

 Use Case Overview:
J P Systems Clinical Data Quality Innovation (CDQI) team supports client’s journey to become High Reliability 
Organizations (HRO) by improving the quality and reliability of clinical data exchanged. Diabetes is the most 
expensive chronic condition in our nation. 1 $1 out of every $4 in US health care costs is spent on caring for people 
with diabetes.2 $237 billion‡(a) is spent each year on direct medical costs and another $90 billion‡(a) on reduced 
productivity.2 People with diabetes may be more sensitive to fine particles in smoke, especially in light of their high 
prevalence of heart disease, says Young. Indeed, air pollution has been shown to double the risk for hospital 
admissions for heart disease in people with diabetes, according to a study in Epidemiology.

 Scenario:
This patient has many healthcare appointments, both at the local hospital and within the community. The wildfire 
season has started, and they are feeling lousy but do not understand why. The lab results for years have indicated 
the patient is pre-diabetic.  The clinicians often use the clinical notes to exchange that information with the Care 
Team. The HL7 standard data exchange C-CDA document has both structured and unstructured sections, but the 
diversity in the HL7 standard has made it hard to monitor the advancing disease state.  The clinicians keep ordering 
new lab tests, but often the clinical notes are hard to locate to track the disease status. Diabetic management 
programs could help to slow the disease progress with awareness and treatment. Bringing all this data to the Care 
Team’s attention in a single display, report, and CDS hook is critical to tell the actual patient story and pull together 
a Care Plan.

© 1983-2023 J P Systems, Inc. | All Rights Reserved | Not for Distribution 9

Air Pollution and Diabetes Management

Patient’s story in 
their own words

Presenter Notes
Presentation Notes
Story is of a fictional character based on real issues and symptoms.Script: Note: Added U. S. Route 2 because air pollution emitted by cars and trucks can contribute to Type 2 diabetes along with wildfires; African descent populations in the United States have high rates of type 2 diabetesHello, my name is Fred and I’m a 45-year-old African American residing in New York City, where the Toronto wildfires and general pollution have been wreaking havoc.  I’ve monitoring my pre-diabetic status for a while, but I’ve been feeling lousier then usual and experiencing excessive thirst, dry mouth and frequent urination. At my recent doctor's appointment, the labs said that I have progressed to Type 2 Diabetes and need to radically change my medication and lifestyle activities. I was shocked to learn that high blood sugar can damage blood vessels and the nerves that control my heart. As a Veteran, I have doctors at the VA and in the community - and what I need is a single Care plan - not all these different confusing sheets of paper they give me at the end of a visit.  I want to get better but need more tools - simple ones.

https://journals.lww.com/epidem/Fulltext/2002/09000/Cardiovascular_Damage_by_Airborne_Particles__Are.16.aspx


AVAIL USE CASEAVAIL USE CASE #3

 Use Case Overview:
J P Systems Clinical Data Quality Innovation (CDQI) team supports client’s journey to 
become High Reliability Organizations (HRO) by improving the quality and reliability of 
clinical data exchanged. Air pollution is a major environmental health risk — the links 
between air pollution and health conditions such as respiratory and cardiovascular diseases 
are well established. Though less well-understood, there is substantial evidence that air 
pollution also impacts mental health.

 Scenario:
The patient has skipped several standing clinic appointments, but has responded to 
telemedicine events, where the details were captured in clinical notes.  Care team members 
in other organizations provided hard copy clinical notes and faxes, and the forms were 
scanned into the EHR. The Care Team’s is concerned about the behavioral health 
management strategy being followed and wants on onsite visit to level set the Care Plan 
with the patient.
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Air Pollution and Behavioral Health

Patient’s story in 
their own words

Presenter Notes
Presentation Notes
Story is of a fictional character based on real issues and symptoms.Script: Note: Long Beach, CA is one of the most polluted cities in the United States.Hello, my name is Serena and I’m 34 years old and have lived in Long Beach, CA my entire life and have worked outdoors as a landscape photographer for long days.  For a while now, I have been feeling sad, unable to concentrate and even hopeless. Prior to working outdoors, I was never sad and felt like the future was wide open, but not now. I am stuffy all the time, irritable and sleeping a lot more than I used to.  It seems to correlate with the air pollution index.  I live a couple of blocks from my mother and see her frequently and she talked to me about my moods and she nudged me to connect with a psychologist.  I was diagnosed that I have a dysthymic disorder, which is a chronic form of depression with low mood that lasts for years.  I cannot attend visits in person, but have had telehealth visits. My psychologist wants to meet me in person, but I do not have the energy and am anxious thinking about an onsite visit. I really wish that I had a plan in place to get back to my happy self.



High-level strategic sequence of steps and activities 

JPSYS,  THE CONNECTIVE TISSUE BETWEEN TODAY 
AND TOMORROW

IDENTIFY RECOMMEND ADVANCEPIVOT

Current workflow 
and challenges

To expand existing 
programs and tools

Develop strategies Awareness 
through education 

and alerts

• Engagement strategy
• Enhance processes
• Advance awareness campaign

• Training services
• Documentation / checklists
• New technology implementation services

DELIVER

© 1983-2023 J P Systems, Inc. | All Rights Reserved | Not for Distribution 11

JPSys making the health care systems opportunities visible to improve care team management and patient outcomes. 

Presenter Notes
Presentation Notes
Large and challengingFocus on early part of the cycle to identify and engage the cohort



Pilot Phase 1: Activities
• Identify and prioritize EDoH sensitive cohort
• Identify current process gap/risk analysis
• Survey Care Team readiness and VA mobile apps 
• Identify opportunities 
• Investigate EDoH sources of data
• Clinical data quality review
• EDoH terminology review

Pilot Phase 1: Deliverables
• Results briefing to summarize findings (quantitative)
• Preliminary strategies to leverage data/tools and 

target efforts
• Preliminary process design and diagrams

© 1983-2023 J P Systems, Inc. | All Rights Reserved | Not for Distribution 12

IDENTIFY

Current workflow 
and challenges

JPSys making the health care systems opportunities visible to improve care team management and patient outcomes. 

PILOT PHASE 1: IDENTIFY

Presenter Notes
Presentation Notes
Critical phase – Draws on JPSys data strengthsBring to light this invisible foe to EDoH sensitive cohortFlow of labs and terminologiesAnalysis of now/ what doing mobile appsPiggyback - people already get alertsDo a GAP analysis and current processAlert to clinician and patientsDevelop shared language and understanding of issueVA has mobile appsSite on Apple and MyHealtheVetCould sent alertsMore scalable and location specific – how to automateAutomated touches more scalable and effective



AVAIL USE CASEPUBLIC HEALTH LENS

13

Environmental Determinants of Health 
(EDoH) impact on health from local to 
national population level

Environmental changes – disruption to 
physical, biological, and ecological 
systems (e.g., extreme weather events)

Vulnerable groups:
• Geographic
• Comorbidities
• SDoH

Identify & Prioritize    |    Explore & Pinpoint    |    Design & Implement

Presenter Notes
Presentation Notes
Bring to light this invisible foe to EDoH sensitive cohortComorbidities: In medicine, comorbidity is the presence of one or more additional conditions often co-occurring (that is, concomitant, naturally accompanying or associated, or concurrent) with a primary condition. Comorbidity describes the effect of all other conditions an individual patient might have other than the primary condition of interest, and can be physiological or psychological.

https://www.iqair.com/ca/air-quality-map?kw=&cpn=17606723246&utm_source=adwords&utm_term=&utm_campaign=&utm_medium=ppc&hsa_tgt=&hsa_src=x&hsa_mt=&hsa_net=adwords&hsa_cam=17606723246&hsa_kw=&hsa_acc=8638054135&hsa_ver=3&hsa_ad=&hsa_grp=&gclid=Cj0KCQjw1OmoBhDXARIsAAAYGSFyDRUOUF6dZ0L3sCWC92hdl9my3Z5-qN3JbbzJ9ZTXeNYKLDUkFE8aAjScEALw_wcB


AVAIL USE CASEALIGN EFFORTS WITH VA PRIORITIES  

 Performs services and 
consultations affecting 
the entire Enterprise – 
building trust, respect, 
and inclusion

Impact at 
Enterprise Level

 Higher quality data 
exchange drives 
increased clinical 
adoption, reduces clinical 
burden, and avoids 
duplication of services

Value to 
Clinicians and 

Patients

 Leadership Commitment
 Safety Culture
 Continuous Process 

Improvement

Delivery of
HRO Values

 Equip Clinicians with 
confidence in enhanced 
clinical data quality to 
improve outcomes and 
care coordination for 
patients 

Fostering Trust:
Common Data 
Quality Metrics 
and Thresholds
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LEAD    |    SHAPE    |    INNOVATE

Presenter Notes
Presentation Notes
Proposed pilot



Contracts@JPSys.com

         Donna Freedman
         +1 703 825-0918

Jackie.Mulrooney@JPSys.com

         +1 703 926-5539

         Info@JPSys.com

         +1 703 815-0900

         +1 888 789-7880
         PO Box 30
         Clifton, VA 20124

Contracts

Jackie Mulrooney Corporate Office

Sales@JPSys.com

         Business Development
 Bryan.Stone@JPSys.com                                                         

         +1 757 701-2903

Sales

Contact J P Systems at Info@JPSys.com
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Thank you!



ADDITIONAL USE CASE
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AVAIL USE CASE

AVAIL - ENVIRONMENTAL DETERMINANTS OF HEALTH (EDoH) - 
AIR POLLUTION USE CASES

Cardiac Disease

Effects of Air Pollution are far reaching beyond those of the common 
pulmonary disorders including:

© 1983-2023 J P Systems, Inc. | All Rights Reserved | Not for Distribution 18

Presenter Notes
Presentation Notes
Could expand beyond these 4 use cases



AVAIL USE CASEAVAIL USE CASE #4

 Use Case Overview:
J P Systems Clinical Data Quality Innovation (CDQI) team supports client’s journey to become High Reliability Organizations 
(HRO) by improving the quality and reliability of clinical data exchanged. Research by EPA and others has found that 
exposure to increased concentrations of PM2.5 (particulate matter) over a few hours to weeks can trigger cardiovascular 
disease-related heart attacks and death. Longer-term exposure can lead to increased risk of cardiovascular mortality and 
decreases in life expectancy.

 Scenario:
The Montana based patient has many healthcare appointments, both at the local hospital and within the community. The 
wildfire season has started, and they are feeling lousy but do not understand why. The lab results for years have indicated 
the patient is on the path to future cardiac problems.  The clinicians often use the clinical notes to exchange that 
information with the Care Team.  

The HL7 standard data exchange CCDA document has both structured and unstructured sections, but the diversity in the 
HL7 standards has made it hard to monitor the advancing disease state.  The clinicians keep ordering new lab tests, but 
often the clinical notes are hard to locate to track disease status. Cardiac management programs could help to slow the 
disease progress with awareness and treatment. Bringing all this data to the Care Team’s attention in a single display, 
report, CDS hook is critical to tell the actual patient story and pull together a Care Plan.

19

Air Pollution and Cardiac Disease

Caregiver story in 
their own words

Presenter Notes
Presentation Notes
Story is of a fictional character based on real issues and symptoms.Script: Note: There are currently 22 active fires in Montana.Hello, my name is Joyce and I am a caregiver for my 64-year-old retired mail carrier mother Maude, both of us live in Bozeman, Montana.  For years  my mother has been told she is on a path to cardiac problems due to her lifestyle choices of a bad diet, smoking and no exercise. They keep running different tests, but with multiple doctors, I do not have a clear plan for my mother, and the different doctors are always changing her meds - a couple times we were both so mixed up that doses were missed. I still don’t have a checklist, and a plan for concrete answer on how to proceed with my Maude's healthcare needs. I am concerned over the many wildfires that have happened this year, some of them close to home.  At Maude's last appointment, she presented with chest pain, nausea, shortness of breath, sweating, dizziness and palpitations. I think the fires and the air pollution are adding to my mother's issues. 



APPENDIX
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AVAIL USE CASESOLUTION AVENUE – MOBILE ALERTS FOR AIR POLLUTION

Automate Care Management and 
Research protocol "touches" using 
mobile application to keep 
patients on track to optimal health 
 e.g., Alerts for COPD 

patients when air quality is 
high in their location

Organization level management of 
the configuration for these patient 
care management "touches" and 
alerts

21

Presenter Notes
Presentation Notes
VA has mobile appsSite on Apple and MyHealtheVetCould sent alertsMore scalable and location specific – how to automateAutomated touches more scalable and effectiveExisting Care Management TeamsServing purpose in getting information to the VA



REFERENCES – ENVIRONMENTAL AFFECTS ON HEALTH
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“... most health curricula do not 
address the health impacts of 
air pollution…”
https://www.who.int/tools/air-pollution-and-health-
training-toolkit-for-health-workers



HEALTH EFFECTS OF AIR POLLUTION
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https://www.who.int/tools/air-pollution-and-health-training-toolkit-for-health-workers



REPORTING REQUIREMENTS FOR ENVIRONMENTAL DISEASES

25

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7121497/

When a physician suspects an environmental or occupational factor may have contributed to clinical symptoms 
in a patient, in some cases those illnesses must be reported to the health department. These reportable 
illnesses are in two categories: infectious and occupational. The lists of reportable illnesses vary greatly by 
state, as illustrated in Table 37.5, which compares reportable infectious diseases in California and North 
Carolina as of December 2016. In general, the lists of reportable occupational conditions are much shorter 
than those for infectious disease. For example, North Carolina requires reporting of only three occupational 
diseases: silicosis, asbestosis, and elevated blood lead levels. The Council of State and Territorial 
Epidemiologists (CSTE) maintains web sites where physicians can look up infectious 
(http://www.cste.org/?StateReportable) and occupational illness reporting requirements 
(http://www.cste.org/group/OHWebsites) for their state. Reporting of suspected environmental or 
occupational causes of illness to federal agencies is not required. Nonetheless, state health departments 
routinely report selected infectious diseases specified by CSTE and CDC as “notifiable” to CDC in order to 
support monitoring of national disease trends and to inform national public health policies.

Gibson JM. Environmental Determinants of Health. Chronic Illness Care. 2017 Nov 7:451–67. doi: 10.1007/978-3-319-71812-
5_37. PMCID: PMC7121497.

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7121497/table/Tab5/
http://www.cste.org/?StateReportable)
http://www.cste.org/group/OHWebsites)


REFERENCES – EARLY ALZHEIMER’S DETECTION
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AMBIENT AIR POLLUTION AND ALZHEIMER'S DISEASE

“In PNAS, Shi et al. investigated the association between 
constituents of PM2.5 and the incidence of dementia and 
Alzheimer’s disease.”

...Within the complex mixture of polluted ambient air, fine ambient particles defined as mass of 
particles smaller or equal to 2.5 µm in aerodynamic diameter (PM2.5) are an established causal 
factor
...Today, Alzheimer’s disease and other dementias are globally the seventh leading cause of 
mortality according to the World Health Organization (19). Of the approximately 55 Mio cases, 60 
to 70% are Alzheimer’s disease. These numbers highlight that the paper by Shi et al. (5) has 
important implications for regulatory action. The finding that black carbon particles per 
µg/m3 have an approximately 10-fold larger effect size than the PM2.5 mixture calls for action to 
further limit emissions of soot particles from their sources. It also calls in my mind for intensified 
monitoring of ultrafine particles. The finding that aged regional transported particles are 
associated with dementia including Alzheimer’s disease strongly highlights that air pollution 
mitigation strategies need to be part of regional and national agendas.

Ambient air pollution and Alzheimer’s disease: the role of the composition 
of fine particles
https://www.pnas.org/doi/10.1073/pnas.2220028120#:~:text=They%20conclude%20that%20annual%20average,and%20Alzheimer's%20disease%20(5).
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https://www.pnas.org/doi/10.1073/pnas.2220028120#core-r19
https://www.pnas.org/doi/10.1073/pnas.2220028120#core-r5


ALZHEIMER'S ASSOCIATION 2021
▪ Improving air quality may improve cognitive function and reduce 

dementia risk, according to several studies reported today at 
the Alzheimer’s Association International Conference® (AAIC®) 
2021 in Denver and virtually.

▪ Previous reports have linked long-term air pollution exposure with 
accumulation of Alzheimer’s disease-related brain plaques, but this is 
the first accumulated evidence that reducing pollution, especially fine 
particulates in the air and pollutants from the burning of fuel, is 
associated with lower risk of all-cause dementia and Alzheimer’s 
disease.

https://aaic.alz.org/releases_2021/air-pollution-dementia-risk.asp
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https://aaic.alz.org/overview.asp
https://aaic.alz.org/overview.asp
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REFERENCES – DIABETES
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A FRIGHTENING NEW REASON TO WORRY ABOUT AIR POLLUTION – THE ATLANTIC - 2018
▪ It’s fairly well known that a bad diet, a lack of exercise, and genetics can all 

contribute to type 2 diabetes. But a new global study points to an additional, 
surprising culprit: the air pollution emitted by cars and trucks.

▪ Though other research has shown a link between diabetes and air pollution in the 
past, this study is one of the largest of its kind, and it’s unique because it both is 
longitudinal and includes several types of controls. What’s more, it also quantifies 
exactly how many diabetes cases in the world are attributable to air pollution: 14 
percent in 2016 alone. In the United States, it found, air pollution is responsible for 
150,000 cases of diabetes.

▪ The study, published in The Lancet Planetary Health, linked data from 1.7 million 
American Veterans who had been followed for a median of 8.5 years with air data 
from the EPA and NASA. It also aggregated past international research on diabetes 
and air pollution to devise a model to estimate diabetes risk based on the level of 
pollution, and it used the Global Burden of Disease study to estimate how many 
years of healthy life were lost due to this air-pollution-induced diabetes. Globally, 
8.2 million years of healthy life were lost in 2016 to pollution-linked diabetes, it 
showed.

https://www.theatlantic.com/health/archive/2018/07/a-frightening-new-reason-to-worry-about-air-pollution/564428/

31

https://www.thelancet.com/journals/lanpla/article/PIIS2542-5196(18)30140-2/fulltext
https://www.healthdata.org/research-analysis/gbd


AIR POLLUTION MAY CONTRIBUTE TO DIABETES, PARTICULARLY 
AMONG AFRICAN AMERICANS, STUDY FINDS
▪ Diabetes is a public health issue affecting more than 34 million people in the United 

States. (CDC.gov article)

▪ At Environmental Pollution Agency (EPA), one epidemiologist has explored another 
potential contributing risk factor—air pollution.

▪ However, this is one of the first studies that explores the association between air 
pollution and higher rates of diabetes in African Americans living in the southern 
United States.

▪ Weaver’s research indicates air pollution may play a role in the development of 
diabetes in African Americans, with some evidence showing an association between 
long-term exposure to ozone and fine particulate matter (PM2.5) and those who 
have diabetes.

▪ Ultimately, this line of research will help inform environmental justice efforts, help 
doctors better treat patients with diabetes, and help people make more informed 
decisions to protect their health. 

https://www.epa.gov/sciencematters/air-pollution-may-contribute-diabetes-particularly-among-african-americans-study
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https://gcc02.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.cdc.gov%2Fdiabetes%2Fbasics%2Fquick-facts.html&data=04%7C01%7CFitzpatrick.Kacey%40epa.gov%7C11829024561d4c9ce5bc08d94c7e5a31%7C88b378b367484867acf976aacbeca6a7%7C0%7C0%7C637624927820198882%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C1000&sdata=y5iVDj2MJxDA0YrhIsRx8dWLvz2f91cWFZpSp2YfaoY%3D&reserved=0
https://gcc02.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.cdc.gov%2Fdiabetes%2Fbasics%2Fquick-facts.html&data=04%7C01%7CFitzpatrick.Kacey%40epa.gov%7C11829024561d4c9ce5bc08d94c7e5a31%7C88b378b367484867acf976aacbeca6a7%7C0%7C0%7C637624927820198882%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C1000&sdata=y5iVDj2MJxDA0YrhIsRx8dWLvz2f91cWFZpSp2YfaoY%3D&reserved=0
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Air Pollution’s Impact on Mental Health - 2023

▪ For example, a large study of people in the U.S. and Denmark found that exposure 
to air pollution “is significantly associated with increased risk of psychiatric 
disorders,” including depression, schizophrenia, bipolar disorder and personality 
disorder, (Kahn, et al). While studies have found associations between air pollution 
and mental health problems, how it might influence mental health is not well 
understood. The authors of the U.S. and Danish study suggest their research points 
to neuroinflammatory mechanisms linking air pollution and psychiatric 
consequences.1

▪ The lead author of the study, Clara G. Zundel, Ph.D., concluded in a World Economic 
Forum report: “People who breathe polluted air experience changes within the 
brain regions that control emotions, and as a result, they may be more likely to 
develop anxiety and depression than those who breathe cleaner air.”

https://www.psychiatry.org/news-room/apa-blogs/air-pollution%E2%80%99s-impact-on-mental-health
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ENVIRONMENTAL HEALTH NEWS - 2022
▪ According to the American Lung Association's 2021 State of the Air report , about 

four in 10 US residents live in counties with unhealthy levels of air pollution. But 
what counts as “unhealthy” is based only on how pollution affects physical, not 
mental, health.

▪ Only much later, researchers discovered that air pollution also causes changes in the 
brain that increase the risks of mental illness , dementia , Alzheimer's , and learning 
problems . Even small increases in air pollution have been linked to depression and 
anxiety.

▪ A large 2019 study of people in Denmark and the US found people exposed to high 
levels of air pollution are much more likely to suffer from a psychiatric illness such 
as depression, schizophrenia, bipolar disorder, or personality disorder.

https://www.ehn.org/air-pollution-and-mental-health-2656823544.html
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https://www.lung.org/getmedia/17c6cb6c-8a38-42a7-a3b0-6744011da370/sota-2021.pdf
https://www.iqair.com/us/blog/air-quality/air-pollution-and-mental-health
https://bmjopen.bmj.com/content/8/9/e022404
https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(16)32399-6/fulltext
http://jhr.uwpress.org/content/early/2019/08/02/jhr.56.2.0518-9511R2?related-urls=yes&legid=wpjhr;jhr.56.2.0518-9511R2v1
http://jhr.uwpress.org/content/early/2019/08/02/jhr.56.2.0518-9511R2?related-urls=yes&legid=wpjhr;jhr.56.2.0518-9511R2v1
https://www.ehn.org/air-pollution-mental-health-2639890370.html
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“Air pollution exposure may cause heart attack within an hour” [heart.org]

▪ "The adverse cardiovascular effects of air pollution have been well documented. But we were still 
surprised at the very prompt effects," said Haidong Kan, a professor in the School of Public Health at 
Fudan University in Shanghai. He led the study published Friday in the American Heart Association's 
journal Circulation.

▪ "Another surprise was the non-threshold effects of air pollution," he said. "In other words, any 
concentrations of air pollutants (such as fine particulate matter, nitrogen dioxide, sulfur dioxide and 
carbon monoxide) recorded in the present study may have the potential to trigger the onset of a 
heart attack."

▪ "The cardiovascular effects of air pollution should be a serious concern for all, including policymakers, 
clinicians and individuals," Kan said. "For policymakers, our findings underline the need of further 
tightening air quality standards, more stringent air pollution control and prompt public health 
response."

▪ The study is the first to establish a link between pollution exposure and heart attacks on an hourly 
basis, said Dr. Sanjay Rajagopalan, director of the Cardiovascular Research Institute at Case Western 
Reserve University in Cleveland. Rajagopalan was not involved in the study.

https://www.heart.org/en/news/2022/04/22/air-pollution-exposure-may-cause-heart-attack-within-an-hour 
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https://www.heart.org/en/news/2022/04/22/air-pollution-exposure-may-cause-heart-attack-within-an-hour
https://www.ahajournals.org/doi/abs/10.1161/CIRCULATIONAHA.121.057179
https://www.heart.org/en/news/2022/04/22/air-pollution-exposure-may-cause-heart-attack-within-an-hour


“Extreme heat mixed with air pollution may double risk of fatal heart attack” 
[heart.org]
▪ Fine particulate matter in the air may "interact synergistically" with extreme temperatures to adversely affect 

cardiovascular health, Liu said. "Our findings provide evidence that reducing exposure to both extreme 
temperatures and fine particulate pollution may be useful to prevent premature deaths from heart attack, 
especially for women and older adults."

▪ Fine particulate matter pollution comes from burning fuels and includes vehicle exhaust, factory emissions and 
wildfire smoke. Particles less than 2.5 microns can be easily inhaled deep into the lungs, where they can cause 
irritation to the lungs and blood vessels around the heart. Prior research has linked exposure to fine particulate 
matter pollution to heart disease, stroke and other health issues.

▪ Extreme temperatures were measured using the daily heat index, which reflects the combined impact of heat 
and humidity

https://www.heart.org/en/news/2023/07/26/extreme-heat-mixed-with-air-pollution-may-double-risk-of-fatal-heart-attack 
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https://www.heart.org/en/news/2022/04/22/air-pollution-exposure-may-cause-heart-attack-within-an-hour
https://www.heart.org/en/news/2023/07/26/extreme-heat-mixed-with-air-pollution-may-double-risk-of-fatal-heart-attack
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