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Introduction
The purpose of this memo is to focus on two public environmental health problems of 
East Harlem. First, we will report on asthma rates and air quality in New York City. We 
will discuss the standards set out by the Clean Air Act, conflicts in emerging research 
on air quality, and briefly describe the effects of trees on the urban environment. Sec-
ond, we will discuss the epidemic of obesity and its related health complications. Al-
though obesity involves both nutrition and physical activity, we will discuss the prob-
lem as it relates to physical activity and opportunities to encourage physical activity 
in East Harlem. Finally, because of the high rates of negative health outcomes in East 
Harlem, this paper will frame the issues in an environmental justice context – through-
out the paper we will make comparisons to the neighboring communities of Central 
Harlem and the Upper East Side and to the benchmark of New York City averages
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Demographics
The health of East Harlem will be compared to that of New York City, as well as 
Central Harlem and the Upper East Side. Of the four areas, East Harlem has the 
lowest median income ($31,444) and the highest poverty rate (30.8%).  This is 
compared to $36,340 and 28.1% for Central Harlem,  $98,194 and 6.8% for the Up-
per East Side,  and $50,130 and 20.1% for New York City as a whole. 

East Harlem’s population is almost half Hispanic (49%) and 31% is Non-Hispanic 
African American. The white non-Hispanic population makes up 12% of the popu-
lation.  The population of Central Harlem is mostly non-Hispanic African American 
(63%), followed by Hispanic at 22%, and non-Hispanic white at 10%.  In contrast, 
the Upper East Side has the City’s highest non-Hispanic white population (79%), 
and the Hispanic and Non-Hispanic African American populations make up 7% 
and 3% of the population respectively.  The population of New York City is 29% 
Hispanic, 23% non-Hispanic African American, 33% non-Hispanic white, 13% non-
Hispanic Asian or Pacific Islander and 2% two or more races. 

GreeningtheGap



GreeningtheGap GreeningtheGap 7

Asthma & Air Quality

Introduction to Asthma
Asthma is a common chronic disorder of the airways characterized by periods of 
airflow obstruction known as asthma attacks. Obstruction occurs by a narrowing of 
the airways in the lungs in reaction to combinations of indoor and outdoor pollutants 
and allergens. Asthma attacks are characterized by periods of wheezing, breathless-
ness, chest tightness and coughing.  Although there is no known cure, management 
techniques to prevent attacks are well established and involve removing asthma trig-
gers from the living environment and use of a combination of long- and short-term 
medicines to relax the muscles in the airways and decrease inflammation. 

Asthma Measures & Health Outcome Trends
Asthma rates are measured by a combination of self-reported prevalence, Emergency 
Department (ED) visits, and hospitalizations. Prevalence data has usually been ob-
tained through phone survey and quantifies people who reported receiving a diagno-
sis of asthma. Having received a diagnosis of asthma, and experiencing symptoms that 
do not require ED visits is considered an indicator of well-managed asthma. Between 
2001 and 2010, the prevalence of asthma has continued to rise nationally, while 
rates of asthma hospitalizations and ED visits have declined . Prevalence data for East 
Harlem is insufficient for meaningful analysis,  so our discussion will rely on hospital-
ization rates. Despite overall declines in asthma hospitalization rates, racial and ethnic 
disparities remain: ED visits for asthma were three times as high for African Americans 
(18.3 per 100 persons with asthma) as compared to whites (6.1 per 100) and were also 
higher for Hispanic persons (10.8 per 100 persons with asthma) than non-Hispanic 
persons (7.7 per 100). High hospitalization rates and ED visits for asthma are consid-
ered indicators of poorly managed asthma and suggest a higher risk for future attacks.  
Though hospitalization rates for both New York City and East Harlem declined slightly 
between 2001-2010, the rates in East Harlem have continued to be the worst in the 
City almost every year.  [See Figure 1]

Asthma Triggers & Air Pollution
Prevention strategies include raising awareness of the warning signs of an asthma 
attack and how to avoid asthma triggers. Airborne allergens are one of the most 
contributive environmental triggers, and exposure can lead to airway inflammation, 
increasing the likelihood of an attack.   There are many indoor air pollutants such as 
dust mites, tobacco smoke, mold, pet and vermin dander, which are commonly found 
in homes, schools and offices that affect indoor air quality, but these are outside of the 
scope of this report.
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Outdoor Air Pollutants
The Environmental Protection Agency (EPA) monitors compliance with the National 
Ambient Air Quality Standards (NAAQS), established under the Clean Air Act of 1970. 
These standards aim to protect human health by setting permissible levels for com-
monly found “criteria” pollutants: Carbon Monoxide (CO), Sulfur Dioxide (SO2), Ni-
trogen Oxides (NOx), Lead (Pb), Ozone (O3) and particulate matter (PM).  Nationally, 
annual means for all of these pollutants have dropped dramatically since the 1970s 
and have continued to decline in recent years.  Asthma research largely focuses on O3 
and PM levels, while some newer studies also include NOx levels, largely due to their 
contributions to O3 formation.

Health experts are concerned about “fine” particulates, of 2.5 microns or less (PM2.5,) 
because these very small particles get deep into the lungs, cause inflammation and re-
duce lung functioning capacity. Common sources include diesel engines, power plants 
and industrial facilities.  Winter months tend to have the highest levels of particulate 
matter due to the burning of fossil fuels for heat. In dense urban areas like New York 
City, the high concentration of tall buildings greatly increases this effect.  New York City 
Department of City Planning’s PlaNYC addresses this issue by calling for the conversion 
of building boilers and the complete phasing out dirtier classes of heating oil.  

Exposure to ground-level O3 can make people more susceptible to respiratory in-
fections, lung inflammation and can also aggravate asthma. High O3 levels make 
people more sensitive to allergens and can also permanently damage the cells that 
line the lungs.  O3 is not released directly, but formed when NOx and volatile organic 
compounds (VOCs) – primarily from vehicle exhaust and power plants – react with 
sunlight. Long, sunny days directly increase the rate of O3 formation, and accordingly 
rates are the highest in the summer. Since O3 takes time to form, concentrations tend 
to be highest in downwind and suburban areas with less traffic rather than near pollu-
tion sources. 
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Neighborhood Differences: Conflicting Studies
Levels of the pollutants O3 and PM2.5 differ only slightly in East Harlem as compared 
to the Upper East Side and Central Harlem (seasonal means from 2009) [see Figures 3 
& 4]. However, asthma hospitalization rates vary greatly: In 2010, the asthma hospital-
ization rates (per 10,000 people) were 74.3 in East Harlem, 49.6 in Central Harlem, and 
4.4 in the Upper East Side, with a citywide rate of 24.9.  [see Figure 2] According to this 
data, it is unlikely that high asthma hospitalization rates are the result of differences 
in outdoor air quality, since the seasonal pollutant levels are similar. However, a very 
recent study suggests that using the seasonal mean pollutant levels fails to account 
for the potential harm from peak daily levels of pollutants.  Researchers analyzing the 
daily (rather than yearly) asthma hospitalizations and comparing them to short-term 
ambient air quality levels in New York City found that most levels of criteria pollutants 
had statistically significant associations with asthma hospitalizations. Short-term peaks 
(24-hour or 3-day averages of pollutant measures in each borough) were associated 
with corresponding days of increased asthma hospitalization rates.   Other studies, 
sited in a recent New York City Department of Health report have shown that negative 
health outcomes can occur at levels well below the current NAAQS for both PM2.5 and 
O3, suggesting that EPA guidelines are not stringent enough.  

Asthma management medications reduce ED visits, and evidence suggests that 
medication usage is more frequent close to days when air pollution concentrations are 
worse. Since health officials quantify incidence of asthma attacks using ED visits and 
hospitalizations, an important point emerges from this report: “populations and neigh-
borhoods with higher rates of chronic disease and less access to quality health care 
[such as East Harlem] may be more adversely affected by air pollution-related health 
problems [than those with more access, such as the Upper East Side].”  In other words, 
even if pollution levels are the same in these areas, their effects are potentially worse 
in East Harlem because of underlying factors such as pre-existing health problems and 
poor access to care. The Department of Health report acknowledges a limitation: the 
EPA monitors have not captured the variation in air quality between neighborhoods 
(and also does not consider daily peaks), but future reports will incorporate more de-
tailed pollution data from the New York City Community Air Survey (NYCCAS) to better 
estimate health impacts. As part of a PlaNYC initiative, the NYCCAS has been collecting 
air quality data since 2008 from 150 locations throughout the City, assembling a more 
detailed picture than had previously been available from EPA monitors. 

The Effects of Trees on Air Quality
A growing body of research is emerging that measures the benefits of trees on urban 
air quality.  Trees can store and sequester carbon and other air pollutants through a 
process known as dry deposition, and how this occurs is different for gaseous pollut-
ants than for solid particulates. Trees remove gaseous air pollutants by uptake through 
leaf stomata (fine pores on the leaf ). Once inside the leaf, gases diffuse into intercellu-
lar spaces. Some solid particulates are absorbed into the tree, but most are intercepted 
and retained by the plant surface only temporarily, until they are washed off by rain or 
dropped to the ground by leaf fall. 

Using computer-modeling techniques, direct pollution removal by trees was estimated 
using the Urban Forest Effects (UFORE) model developed by the US Forest Service.  
Results of studies indicate that direct air quality improvements from urban trees are 
modest, only amounting to an overall 1% improvement in the cities studied. The great-
est effect of trees was with the removal of O3, SO2, and NO2, while the least was with 
carbon monoxide.  Despite this low percentage, it is believed that in combination with 
trees’ other benefits, increasing urban forests can be a viable strategy to meet cleaner 
air standards.  Street trees cool the urban environment and shade buildings thereby 
helping reduce electric power consumption used for air conditioning. Cooling and 
shading can also reduce the formation of pollutants such as O3. However, existing re-
search is limited by a reliance on computer modeling, and the influence of urban trees 
on air quality at the neighborhood level has not been well established.  Conversely, 
there are also potentially negative effects including the release of VOCs by many trees 
(especially specific species), which can contribute to O3 formation, and perhaps at 
a faster rate than fossil fuel burning sources.  However, this is an area of ongoing re-
search, and the NYC Community Air Survey will continue to collect neighborhood level 
data on air pollution and compare it to area tree canopies.

There are other immediate ways to influence area air quality. While pollutant levels 
tend to be similar for the neighborhoods mentioned thus far, levels of certain pollut-
ants tend to be higher near the point sources (such as the buildings and roadways).  
A rare glimpse into the actual impact of a roadway pollution occurred in Los Angeles 
during a weekend in 2011, when a 10-mile segment of the 405 Freeway was closed for 
construction. The expected gridlock on the remainder of the roads was being dubbed 
“Carmageddon”, but what actually occurred was a significant reduction in automo-
bile use that weekend all over the region. UCLA researchers were able to perform a 
controlled experiment, by measuring pollutants before, during, and after the closure. 
The results were much more dramatic than the researchers expected: levels of ultra-
fine particulates dropped as much as 83%, and PM2.5 levels dropped by 36%. Effects 
started almost immediately when the road closed, and not surprisingly returned back 
to the baseline upon the freeway’s reopening. 

One takeaway from this rare opportunity at a real world study is that a reduction in air 
pollution can be seen almost immediately from a single roadway closure action. For 
neighborhoods bordering the FDR highway in New York City, there is comfort in know-
ing that cleaner air is possible, and almost immediately with a reduction in use of this 
highway.
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Obesity

Introduction to Obesity
Overweight and obesity are terms used to describe people whose weight is beyond 
that considered healthy for their height. Overweight and obesity are determined by 
Body Mass Index (BMI), calculated using a person’s weight in kilograms divided by the 
square of the person’s height in meters. Adults with a BMI between 25 and 29.9 are 
considered overweight and those with a BMI over 30 are considered obese. Children 
with a BMI between the 85th and 95th percentile for their age and sex are considered 
overweight and children with a BMI over the 95th percentile for their age and sex are 
considered obese. 

Causes
Overweight and obesity are caused by a variety of factors, including genetics, other 
diseases, medications and behavior.  The current obesity epidemic is thought to result 
from changes in nutrition and physical activity. In the past 30 years, average daily 
caloric intake has increased by about 250 calories. Over the same time, the design of 
the built environment has changed dramatically, and these changes discourage physi-
cal activity. For example, sprawled settlement patterns characteristic of residential 
suburbs have promoted automobile use and discouraged walking and bicycling. While 
New York City still has low car use and high public transportation use, other design 
elements, such as the prevalence of escalators and elevators, as well as the increased 
popularity of non-active leisure activities, have all added to the problem of physical 
inactivity.  

Health Complications
Obesity in adults and children can lead to other health complications, including car-
diovascular disease (specifically heart disease and stroke), diabetes, osteoarthritis, and 
some types of cancer, such as breast and colon cancer. Obese children are more likely 
to be obese as adults.  Diabetes is a chronic disease where blood glucose levels are too 
high. This is because the body does not make enough insulin, which helps glucose to 
enter cells, or the insulin is not working as it should be. There a several types of diabe-
tes, but the most common is type 2 and it is the most closely related to obesity. Both 
obesity and physical inactivity are known to contribute to type 2 diabetes. Certain 
racial and ethnic groups, including Blacks and Hispanics, are at higher risks for type 2 
diabetes. Diabetes can affect cardiovascular health, the eyes, the kidneys, nerve end-
ings, digestion, and oral health. Healthy eating and physical activity are ways to reduce 
the chances of many of these complications. 

Obesity in East Harlem
Obesity is having a disproportionate effect on minority and low-income residents of 
New York City. African Americans are three times more likely and Hispanics twice as 
likely to die from diabetes compared to whites.  With 30.9% of adults considered obese 
in 2010, East Harlem has higher rates of obesity than New York City and the neighbor-
ing areas of Central Harlem and the Upper East Side. [see Figure 5] East Harlem has a 
lower rate of diabetes than Central Harlem, with 10.6% of the population having ever 
been diagnosed with the disease in 2010. However, this rate is higher than the city as a 
whole and much higher than that of the Upper East Side. [see Figure 6]

East Harlem has FRESH (Food Retail Expansion to Support Health) Program zoning and 
tax incentives designed to help remedy the low concentration of full service grocery 
stores, but access to healthy food remains a problem for the area.  In the 2010 Commu-
nity Health Survey, 28.8% of respondents in East Harlem reported having a fair or poor 
diet, and 14.1% reported eating no fruit or vegetables the previous day.  However, 
nutrition is outside the scope of the studio, and this section of the technical memo will 
focus on obesity and physical activity. 

The Centers for Disease Control and Prevention (CDC) recommends that children en-
gage in 60 minutes of physical activity a day, and adults engage in either 150 minutes 
of moderate-intensity aerobic activity a week or 75 minutes of vigorous-intensity 
aerobic activity a week along with muscle strengthening at least twice a week.  In East 
Harlem, in 2010, only 58.4% of adults reported participating in some form of physical 
activity in the last 30 days, which was lower than the rates reported in Central Harlem, 
the Upper East Side and New York City.  [see Figure 7]
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Environmental Justice 
Both the EPA and the New York State Department of Environmental Conservation 
(DEC) define Environmental Justice (EJ) as “the fair treatment and meaningful involve-
ment of all people regardless of race, color, national origin or income with respect to 
the development, implementation, and enforcement of environmental laws, regula-
tions, and policies.”  While this definition is limited by its focus on enforcement, others 
have expanded the EJ definition to include substantive human rights: “[EJ] is based on 
the principle that all people have a right to … live in and enjoy a clean and healthful 
environment.”  Historically, the EJ movement has been reactive: activists have orga-
nized communities against negative environmental practices that affect them. Schol-
ars argue that EJ should also strive to be proactive in the distribution and achievement 
of environmental benefits, and not only be reactive to environmental detriments 
imposed on them. The residents of East Harlem should not only seek remediation 
for the disproportionate health problems including higher rates of asthma attacks 
than their neighbors, but should also seek a higher quality of life. Prioritized environ-
mental benefits, such as increased tree canopy, programs to reduce fossil fuel usage 
from automobiles and buildings, or a reduction in local traffic are all potential ways to 
improve the air and counter negative air quality related health outcomes. The same 
is also true for obesity rates that are potentially due to problems of the built environ-
ment, specifically limited access to healthy food and less desirable exercise alterna-
tives. Increased and improved opportunities for physical activity will help correct some 
of the inequalities between New York City neighborhoods. The public health problems 
of the community create both a justification for intervention as well as a starting point 
for improving quality of life. EJ can only be achieved “when everyone enjoys the same 
degree of protection from environmental and health hazards.”   

Existing Resources
New York City has been actively trying to combat obesity. In January of 2012, the New 
York City Obesity Task Force was created by Mayor Bloomberg to better understand 
and prevent obesity. The Task Force hopes to reduce adult obesity by 10% and child-
hood obesity by 15% by 2016, as well as to reduce the number of adults who reported 
no physical activity in the last 30 days by 15%.  The city also has several programs in 
place to encourage more physical activity. The NYC Department of Parks and Rec-
reation (DPR) has implemented Kids in Motion, a program that hires attendants to 
encourage active play at playgrounds throughout the city. The program is looking to 
expand and East Harlem is a priority neighborhood. A program for adults, called Shape 
Up NYC, run by DPR and the Department of Health and Mental Hygiene (DOHMH), 
offers free fitness classes in public spaces, including parks, in neighborhoods with high 
levels of obesity and diabetes.  Similarly Walk NYC, also run by DPR, stations trained 
walking instructors throughout the city to lead free one-hour walks for anyone inter-
ested in being active and enjoying the outdoors. 

Factors that affect physical activity
Much research has been done on what factors influence whether or not an individual 
exercises. People are more likely to exercise if they have support, either by exercising 
with a friend or family member or exercising alone with encouragement from loved 
ones. Some types of exercise are limited by access to the needed facilities and spaces.  
Higher quality exercise resources are also more likely to encourage activity.  Addition-
ally, people are more likely to be active if they feel safe and if the area is aesthetically 
pleasing. 
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Best Practices
The EPA’s Environmental Justice Small Grants Program provides funding for projects 
that address local environmental and public health issues. The DEC’s Environmental 
Justice Community Impact Grant Program is used to address exposure of communi-
ties to multiple environmental risks. Past grants have been awarded to perform open 
space inventories and construct community gardens as well as educational programs 
that connect inner-city students to nature with stewardship projects. The DEC’s Green 
Gems Grants are smaller grants that “involve education, stewardship, or monitoring ac-
tivities related to parks, open space, community gardens or green infrastructure.”  The 
Esplanade access plan could be a valuable part of addressing public health concerns 
with positive environmental intervention and could form a basis for EJ grant proposals. 
The grants specifically support activities designed to educate community members 
to better understand these issues and to empower them to address environmental 
health problems at the local level.  There is further evidence of renewed interest in EJ 
at the federal level: Last year, President Obama released an MOU formalizing commit-
ments to Bill Clinton’s original executive order regarding EJ. Additionally, the EPA an-
nounced Plan EJ 2014, a strategic plan for implementing EJ practices. The studio could 
further document differences between East Harlem and neighboring communities to 
build the case for EJ intervention.

Active events on the East River Esplanade in East Harlem would be a way to engage 
the community as well as promote a healthy lifestyle. The events could give residents 
the opportunity to participate in physical activity as a group, as well as familiarize the 
community with the Esplanade. DPR is looking to expand certain physical activity 
programs, such as Shape Up NYC, and the Esplanade could be used as a resource for 
those programs. The Esplanade can also be used by local groups, including TreesNY, 
to hold events. The Project for Public Spaces considers events to be a “Lighter, Quicker, 
Cheaper” option when it comes to place-making. The events can also be easily evalu-
ated and changed to best suit the needs of the community.  Promoting business devel-
opment on the Esplanade would also encourage wider use. Healthy food stands would 
encourage residents to spend more time on the Esplanade as well as provide better 
food options to the neighborhood. 

According to the Centers for Disease Control and Prevention, when people participate 
in physical activities in group settings, there is a 44% increase in time spent exercising 
and a 20% increase in energy expenditure.  The NeighborWalk program, created by the 
Boston Public Health Commission, organizes 56 walking groups in seven neighbor-
hoods. A walk leader organizes and leads the walks and surveys participants. The sur-
veys have revealed that participants have increased their physical activity since joining 
NeighborWalk and walk more often in their daily lives. 

One possible way to encourage physical activity while reducing air pollution would 
be to instate a program similar to that of the Department of Transportation’s Summer 
Streets on the FDR in East Harlem. The Summer Streets program is held on Saturday 
mornings in the summer on Park Avenue and connecting streets between the Brook-
lyn Bridge and East 72nd St.  Expanding the existing program or creating a similar one 
on the FDR would offer opportunities for physical activity and community events and 
businesses could also use the space to sell healthy food options to further encourage 
use. The decrease in automobiles could also lead to a reduction in air pollution. Al-
though the results would not be as dramatic as those seen during “Carmageddon,” the 
FDR would only be closed for a couple of hours; fewer cars in the community would 
improve air quality, especially near the Esplanade.

Conclusions
Asthma and obesity both disproportionately impact East Harlem when compared 
to other communities in New York. The City has taken proactive steps in PlaNYC to 
improve air quality and has several initiatives in PlaNYC to achieve this end. Recent re-
search suggests that air quality levels correspond with rates of asthma attacks, but the 
primary difference in rates between neighborhoods is the result of poorly managed 
asthma care. Minority communities with high rates of chronic disease, poverty and low 
incomes may be more adversely affected by air pollution-related health problems than 
other neighborhoods. The City has also taken steps to encourage more physical activ-
ity, but even more can be done to the built environment in East Harlem to encourage 
exercise.  Because these health problems are related to environmental deficiencies and 
East Harlem is experiencing greater negative impacts than adjacent neighborhoods 
and the rest of New York City, asthma and obesity are environmental justice issues. 
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Appendix

Figure 1: Asthma Hospitalization Rates 2001-2010 (age-adjusted, 15 and older)
(Source: New York State Statewide Planning and Research Cooperative System [SPARCS] Deidentified Hospital Dis-
charge Data)
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Figure 2: 2009 Asthma Hospitalization Rates, 15 Years and Older by Neighborhood, 
Age-Adjusted Rate (per 10,000 residents),  (source: NYCCHS)

Figure 3: Fine Particulate Matter (PM 2.5), Winter 2009, Mean (mcg per cubic 
meter)  (Source: NYCCAS)
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Figure 5: Adult Obesity Rate (Source: New York City Community Health Survey)

Figure 4: Ozone (O3) by Neighborhood, Summer 2009, Mean (in ppb)  (Source: 
NYCCAS)
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Figure 6: Adults Diagnosed with Diabetes Ever, 2010 (Source: New York City CHS)
Figure 7: Adults Who Engaged in Physical Activity in the Last 30 Days (Source: New York City CHS)
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