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FDNY RESCUE WORKERS SHOW LASTING LUNG DAMAGE
FROM 9/11 WORLD TRADE CENTER DUST
Seven-Year Follow-up Shows Persistent Lung Function Decline with no Meaningful Recovery
April 7, 2010 — (BRONX, NY) — A study of nearly 13,000 rescue workers from the Fire Department of
the City of New York (FDNY) shows that the significant proportion who suffered acute lung damage
after exposure to World Trade Center (WTC) dust have not recovered normal lung function in the years
since the September 11, 2001 terrorist attacks. This seven-year study, with almost 62,000 individual
measurements, is the largest longitudinal study ever reported of occupational influences on lung
function. It is the only group of WTC workers for which pre-9/11 lung function measurements were
available. The study, led by researchers at Albert Einstein College of Medicine of Yeshiva University
and Montefiore Medical Center, in collaboration with FDNY, appears in the April 8, 2010 print edition of
The New England Journal of Medicine.
“This exposure at Ground Zero was so unique that no one could have predicted the impact on lung
function. We demonstrated dramatic decline in lung function, mostly in the first 6 months after 9/11,
and these declines persisted with little or no meaningful recovery of lung function among FDNY rescue
workers (firefighters and emergency medical service workers) over the next six-and-a-half years,” said
David Prezant, M.D., professor of medicine at Einstein and senior author of the study. Dr. Prezant is
also an attending physician in the pulmonary medicine division at Montefiore Medical Center, the
University Hospital and Academic Medical Center for Einstein, and the chief medical officer of the
FDNY, Office of Medical Affairs and the co-director of the FDNY WTC Medical Programs.
For Dr. Prezant and his team, the critical mission remains identifying the individuals most affected and
providing them with treatment to improve their quality of life and prevent further declines in lung
function.
The current research follows up on a previous 2006 study, published in the American Journal of
Respiratory and Critical Care Medicine, that assessed lung function one year after the 9/11 attacks. In
that study, Dr. Prezant and colleagues found that 9/11 FDNY rescue workers suffered substantial loss
in lung function in the year following the attacks ─ more than 12 times the decline in lung function that
would be expected to occur with normal aging. The largest decline was observed among workers who
arrived at the WTC site the morning of 9/11, when the dust cloud was most intense.
For the present study, the workers evaluated include nearly 92 percent of the 13,954 FDNY firefighters
and EMS workers present at the WTC site between September 11 and September 24, 2001. Lung
function in these 12,781 individuals was assessed by spirometry testing performed every 12 to 18
months. Spirometry measures the amount of air exhaled in a single breath.

All participants had also been tested pre-9/11, so those spirometric results provided a baseline for
assessing lung-function decline. Because the decline was severe and persistent, a substantial
proportion of FDNY rescue workers were left with abnormal lung function by the end of this study –
September 11, 2008. For example, the proportion of those who never smoked — and whose lung
function was below normal — increased over the first year from 3 percent to 18 percent for firefighters
and from 12 percent to 22 percent for EMS workers, stabilizing at about 13 percent for firefighters and
22 percent for EMS workers by the end of the seven-year study. (“Below normal” is defined as less than
that achieved by 95 percent of normal nonsmokers of similar age, gender and height.)
“Previous studies have indicated that the effects of firefighting on lung function are mild and reversible,”
said lead author Thomas Aldrich, M.D., professor of medicine at Einstein and an attending physician in
the pulmonary medicine division at Montefiore. “The difference seems to be that the workers in our
study population experienced repeated daily exposures to much higher concentrations of airborne
particulates (solid particles suspended in the air) and gaseous chemicals.”
Dr. Aldrich suggests that the lack of long-term recovery among the 9/11 rescue workers may be due to
several factors: the unusual nature of the dust cloud itself — which was thick with particulates, inhaled
pulverized material from the collapse of the towers, and smoke from fires that continued to burn until
mid-December.
“All smoke contains particulates, but not at the density seen in the WTC collapse, especially if you were
at the site during the first two or three days or for long durations thereafter,” said Dr. Aldrich. “In a
normal fire, you don’t get enveloped in a particulate cloud so thick that you can’t even see through it.”
The current report, part of an ongoing FDNY study of WTC rescue workers, is the most comprehensive
study of rescue workers in general and specifically of FDNY firefighters and EMS workers (both active
and retired) known to have been at Ground Zero during the rescue and recovery phases. It is also the
only study to include pre- and post-9/11 spirometry testing.
The paper, “Lung Function in Rescue Workers at the World Trade Center after 7 Years,” appears in the
April 7 online edition and April 8 print edition of The New England Journal of Medicine. The study was
funded by the National Institute of Occupational Safety and Health.
Other Einstein researchers who contributed to the study include Charles Hall, Ph.D., Hillel Cohen,
Dr.P.H., and Mayris Webber, Dr.P.H. Other contributors include Fairouz Al-Othman, M.D., Rachel
Zeig-Owens, M.P.H., and Vasilios Christodoulou, B.A., of Montefiore Medical Center; Jackson
Gustave, M.P.H., Kaitlyn Cosenza, B.A., Lara Glass, M.P.H., and Kerry Kelly, M.D., of Fire Department
of the City of New York, Bureau of Health Services; and Michael Weiden, M.D., of the New York
University School of Medicine, Pulmonary Division and the Fire Department of the City of New York,
Bureau of Health Services.
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Albert Einstein College of Medicine of Yeshiva University is one of the nation’s premier centers for
research, medical education and clinical investigation. During the 2009-2010 academic year, Einstein is
home to 2,775 faculty members, 722 M.D. students, 243 Ph.D. students, 128 students in the combined
M.D./Ph.D. program, and approximately 350 postdoctoral research fellows. In 2009, Einstein received
more than $155 million in support from the NIH. This includes the funding of major research centers at
Einstein in diabetes, cancer, liver disease, and AIDS. Other areas where the College of Medicine is
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concentrating its efforts include developmental brain research, neuroscience, cardiac disease, and
initiatives to reduce and eliminate ethnic and racial health disparities. Through its extensive affiliation
network involving five medical centers in the Bronx, Manhattan and Long Island – which includes
Montefiore Medical Center, The University Hospital and Academic Medical Center for Einstein – the
College of Medicine runs one of the largest post-graduate medical training programs in the United
States, offering approximately 150 residency programs to more than 2,500 physicians in training. For
more information, please visit www.einstein.yu.edu
Montefiore Medical Center encompasses 126 years of outstanding patient care, innovative medical
“firsts,” pioneering clinical research, dedicated community service and ground-breaking social activism.
A full-service, integrated delivery system caring for patients in the New York metropolitan region and
beyond, Montefiore is a 1,491-bed medical center that includes: four hospitals -- the Henry and Lucy
Moses Division, the Jack D. Weiler Division, the North Division and The Children’s Hospital at
Montefiore; a large home healthcare agency; the largest school health program in the US; a 22-site
medical group practice integrated throughout the Bronx and Westchester; and, a care management
organization providing services to 179,000 health plan members.
In 2008, The Children’s Hospital at Montefiore was ranked as one of “America’s Best Children’s
Hospitals” in US News & World Report’s prestigious annual listing and also received honors in the
magazine’s 2009 edition. The Leapfrog Group lists Montefiore among the top one percent of all U.S.
hospitals based on its strategic investments in sophisticated and integrated healthcare technology.
Montefiore is committed to meeting the healthcare needs of the future through medical
education and manages one of the largest residency programs in the country. Montefiore is The
University Hospital and Academic Medical Center for Albert Einstein College of Medicine and has an
affiliation with New York Medical College for residency programs at the North Division.
Distinguished centers of excellence at Montefiore include cardiology and cardiac surgery,
cancer care, tissue and organ transplantation, children’s health, women’s health, surgery and the
surgical subspecialties. Montefiore is a national leader in the research and treatment of diabetes,
headaches, obesity, cough and sleep disorders, geriatrics and geriatric psychiatry, neurology and
neurosurgery, adolescent and family medicine, HIV/AIDS and social and environmental medicine,
among many other specialties. For more information, please visit www.montefiore.org or
www.montekids.org .
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