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Determinants of Health

Presenter
Presentation Notes
Examples of physical determinants include:Natural environment, such as plants, weather, or climate changeBuilt environment, such as buildings or transportationWorksites, schools, and recreational settingsHousing, homes, and neighborhoodsExposure to toxic substances and other physical hazardsPhysical barriers, especially for people with disabilitiesAesthetic elements, such as good lighting, trees, or benchesPoor health outcomes are often made worse by the interaction between individuals and their social and physical environment.(healthypeople2020.gov)



(Surescripts.com 2021)
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Presentation Notes
Normally just think of neighborhood/physical environment but our environment and it’s health, impact multiple determinants of human healthFor example, We’ve seen in the past how increasingly severe storms, like Hurricane Katrina, have negatively affected medical supply lines leading to insulin shortagesWe do so much, truly excellent work to help people heal from illness and injury when they are here at Metro but once they leave, they are returning to the same environment that may have caused that illness or injury in the first place.



(U.S. Center for Disease Control and Prevention, 2021)
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Presentation Notes
As you can see, There are too many environmental factors impacting health to go into during one conference presentation so I would like to highlight just a couple for you that you are most likely to encounter.Climate Effects on Health | CDC



Extreme 
Temperatures
 Hotter than usual days and 

nights are more common

 Urban health island effect

 Increased risk of heat-
related illness and death

 Secondary effects on food 
quality and supply, personal 
expenses, access to 
healthcare services, and 
stress

(USGCRP, global change.gov)
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Presentation Notes
Hotter than usual days and nights are more common and heat waves are expected to become more frequent and intenseThis may be most immediately felt in large urban areas, like Cleveland, where the concentrated release of health from buildings, vehicles, and industry cause surface air temperatures to often be higher in urban areas when compared to surrounding rural areas.  This phenomenom is called the urban heat island effect and it is expected to strengthen in the future as the structure and population density of urban areas changes and grows.Increases in extreme heat events, like these can lead to more heat- related illnesses and deaths, particularly among older adults, the very young, economically disadvantaged groups, and other vulnerable people, such as those with outdoor occupations.  Days and nights that are hotter than the average seasonal temperature in the summer compromise the body’s ability to regulate its temperature, in addition, to inducing direct or indirect health complications.  Loss of internal temperature control can result in heat cramps, heat exhaustion, heatstroke, and hyperthermia in the prescence of extreme heat.  Extreme heat can also worsen chronic conditions such as cardiovascular disease, respiratory disease, cerebrovascular disease and diabetes.  Prolonged exposure to these increased temperatures is associated with increased hospitalizations for cardiovascular, kidney, and respiratory disorders. Epipens are also less effective when kept in hot cars which has become more of an issue with rising temperatures.Prolonged exposure to excessive heat can lead to other impacts that may contribute to poor health outcomes, such as, damaging crops and injuring and killing livestock.  This is further exacerbated by increased rainfall due to climate change which has caused delays in the planting of crops and soil erosion and nutrient loss on Midwestern croplands.  This impacts the nutrient content of the foods people have access to and increases food price volatility when healthy foods are often times already too expensive for some of our patients to afford.  Rising temperatures are expected to reduce electricity generating capacity while concurrently increasing energy demands and costs, which can in turn lead to power outages and blackouts.  These changes can strain household budgets when many of our patients already struggle to pay for utilities, increase exposure to heat, and limit delivery of medical and social services.  The risks from heat stress are higher for people without access to housing with sufficient insulation or air conditioning, like some of our patients who may live in high rise apartment buildings that do not allow the windows to open.USGCRP Indicator Details | GlobalChange.govBuilt Environment, Urban Systems, and Cities - Fourth National Climate Assessment (globalchange.gov)The Impacts of Climate Change on Human Health: A Scientific Assessment (globalchange.gov)



Air Quality and Allergens

 Poor air quality most affects 
people with asthma, heart 
disease, and COPD

 Increased ground-level ozone 
and particulate matter air 
pollutions

 Estimated 1000-4300 additional 
premature deaths annually by 
2050

 Health related costs estimated at 
$6.5 billion (in 2008 US dollars)

 Longer and more 
productive(higher concentration) 
pollen seasons

 More frequent asthma attacks 
and increases in hospital 
admissions for respiratory illness

 Indoor air quality problems 
related to extreme rainfall and 
rising temperatures
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Poor air quality is most likely to adversely affect people with asthma,  heart disease, and COPD.Climate change is expected to increase levels of ground-level ozone (a key component of smog) and particulate matter air pollution.  Ground level ozone is associated with many health problems such as diminished lung function, increased hospital admissions and emergency room visits for asthma, and increases in premature death.  Heat is a factor contributing to the formation of ozone, thus increases in global temperature, could worsen ozone and it’s negative effects on health.Particulate matter concentrations are affected by wildfire emissions and air stagnation episodes, among other factors.  Assuming no change in regulatory controls or population characteristics, estimates have ranged from 1000 to 4300 additional premature deaths nationally per year by 2050 from combined ozone and particle health effects.  Health-related costs of the current effects of ozone air pollution exceeding national standards have been estimated at $6.5 billion nationwide based on a US assessment of health impacts from ozone levels during 2000-2002. In the U.S. 50% of people live in urban areas exceeding the National ambient air quality standards for ozone and particulate matterChanges in our climate, specifically rising temperatures, altered precipitation patters, and increasing concentrations of atmospheric CO2, are expected to contribute to increases in the levels of some airborne allergens and associated increases in asthma episodes and other allergic illnesses.  Ragweed, for example, responds to higher levels of CO2 and associated air pollutants by increasing production and allergenicity of the pollen.Extreme rainfall and rising temperatures also can contribute to problems in indoor air quality.  For example, they can cause the growth of mold indoors, which may lead to worsened respiratory conditions for people with asthma and/or mold allergies and more difficulty maintaining adequate asthma control.The Impacts of Climate Change on Human Health: A Scientific Assessment (globalchange.gov)Allergens and Pollen | CDC



Mental Health Effects

 Range from minimal stress or distress symptoms to clinical disorders, such as 
anxiety, depression, post-traumatic stress, and suicidality.
 Effect on everyday life, perceptions, and experiences

 Cumulative effects of climate change on health + mental health = 
complete understanding of the effect on human health

 Exposure to climate-related or weather-related disasters 

 The perceived threat of climate change and changes to one’s local 
environment

 Specific groups at higher risk
 Extreme heat and people with pre-existing mental illness

Presenter
Presentation Notes
Our environment and the consequences of climate change effect the everyday lives, perceptions, and experiences of individuals and communities as they attempt to understand and adapt to the world around them.  Impacts on mental health can range from minimal stress or distress to clinical disorders, such as anxiety, depression, post-traumatic stress, and suicidality. The mental health and well-being effects of climate change rarely occur in isolation, but often interact with other social and environmental stressors.  It is this interaction and cumulative nature of environmental effects on health, mental health, and well-being that is critical to understanding the overall impact of environment and climate change on human health.Exposure to climate-related or weather-related disasters can cause many people to experience stress and serious mental health consequences.  Most of these people recover over time, although a significant proportion of exposed individuals go on to develop chronic psychological dysfunction.Many people will experience stress and adverse mental health outcomes and social impacts from the threat of climate change, the perceived direct experience of climate change, and changes to one’s local environment.  For example, with sea levels rising, neighborhoods in coastal areas are being flooded repeatedly.  People are losing their homes and at times their social support network of friends and neighbors as they all move away when they can’t afford to stay and pay hundreds of thousands of dollars to upgrade their homes.There are specific groups of people at higher risk of distress and other adverse mental health consequences from exposure to climate or weather related disasters.  These groups include children, the elderly, women (especially those who are pregnant or post-partum), people with pre-existing mental illness, people with low socioeconomic status, the homeless, and first responders.Additionally, people with mental illness are at higher risk for poor physical and mental health due to extreme heat.  Increases in extreme heat will disproportionately increase the risk of disease and death for people with mental illness, including elderly populations and those taking prescription meds that impair their body’s thermoregulation, including antihistamines/anticholinergics, some antipsychotics, beta-blockers and calcium channel blockerThe Impacts of Climate Change on Human Health: A Scientific Assessment (globalchange.gov)Some widely used medications may put you at risk for heat stroke | health enews (ahchealthenews.com)



So that’s the bad news…



…Now for some good news!

It’s possible to make changes and see real improvements now

 In Utah during the pandemic, Air quality indexes were better than ever with 
lower-than-average CO2 and particulate matter
 ~40-50% reduction in traffic comparable to 40-50% of vehicles being electric

 Lung function can rapidly recover in children after relocation
 Moving from a highly polluted urban environment to a less polluted urban 

environment

 There are clinical interventions we can implement to help our patients 
adapt to and recover from the effects of environmental pollutants and 
climate change



What can we do?
Health effect Mechanism Clinical interventions 
Cardiopulmonary 
effects (e.g., asthma 
and COPD 
exacerbations, MI, 
stroke) 

Worsening air pollution, higher ozone 
concentrations, extended pollen 
season

Self-monitoring devices, N95 
protective masks, staying indoors in 
response to EPA air quality alerts, 
avoiding high-traffic areas

AIR Mnemonic for Patients with 
Pulmonary Disease-
Ask; Inform; React

Heat injury (e.g., 
muscle cramps, 
sweating, nausea, 
vomiting, ataxia, 
altered mental status, 
seizures, death)

Warmer temperatures, urban heat 
islands, more frequent and severe heat 
waves

Counsel patients about prevention, 
including moving to public cooling 
centers during heat waves, 
recognizing early symptoms, and 
taking appropriate actions

Outdoor workers should avoid peak 
heat, take breaks, and hydrate 
adequately

Allergies (e.g., allergic 
rhinitis, asthma)

Extended hay fever season and more 
severe allergic responses; higher ozone 
levels combine with the urban heat 
island effect to cause higher pollen 
counts, especially from ragweed

Pharmacologic treatment; counsel 
patients to monitor pollen counts and 
adjust medications using parameters 
provided by clinician
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AIR Mnemonic for Patients with Pulmonary Disease Ask patients what they know about the effects of air pollution on their lung health Inform patients about symptoms that may be related to air pollution (e.g., phlegm, shortness of breath, chest tightness) React: counsel patients to monitor air quality, carry a rescue inhaler on highrisk days, limit time outdoors, and avoid intense or prolonged exertion outdoors



What can we do, continued
Health effect Mechanism Clinical interventions
Infectious disease 
(e.g., West Nile 
virus, Zika virus, 
Lyme disease, 
dengue virus, 
malaria)

Warmer temperatures/longer summers = 
more effective reproduction of insect 
vectors; Warmer, shorter winters allow insect 
vectors to expand range poleward (Lyme 
disease, dengue virus) and into higher 
altitudes (malaria); unexposed populations 
have less behavioral and/or physiologic 
resistance; Warmer surface water 
temperatures are directly correlated with 
increasing Vibrio counts, and warmer 
ambient temperatures are associated with 
higher incidence of diarrheal illness; 
groundwater and drinking water 
contaminated with sewage increases risk of 
enteric disease

Early detection and appropriate 
treatment; notify public health 
authorities; counsel patients about 
signs and symptoms to watch for 
and ways to reduce exposure

Mental health 
effects (e.g., 
anxiety, depression, 
posttraumatic stress 
disorder)

Exposure to natural disasters, loss of 
resources, loss of social support systems, 
worry

Screening during office visits 
(especially after disasters) and 
appropriate referral
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