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ExposuresExposures

The attacks on the World Trade Center of September 11, 
2001 produced the largest acute environmental disaster to 
ever occur in New York City

• What were the exposures?
• Pulverized cement, gypsum, & glass 
• Asbestos 
• Silica
• Fibrous glass
• Heavy metals 
• Acid mists 
• Products of combustion

Volatile organic compounds 
including benzene, PAHs
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Responders
• An estimated 50,000+ individuals worked on 

Ground Zero and at the Staten Island landfill in 
rescue, recovery, debris removal and disposal, and 
restoration of services

• Traditional disaster responders:
• FDNY Firefighters
• NYPD Officers
• Paramedics

• Non-Traditional disaster responders:
• Ironworkers
• Electricians
• Sanitation Workers
• Construction Laborers
• Transportation Workers
• Cleaning and Maintenance Personnel
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Initial Services EstablishedInitial Services Established

CDC (NIOSH and ATSDR) Federally Funded Programs

• FDNY Bureau of Health Services

• World Trade Center Worker and Volunteer Medical 
Screening Program (WTC WVMSP)

• WTC Health Registry
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Fire Department of New York 
Bureau of Health Services

• Began providing comprehensive WTC medical screening 
examinations in 10/2001, with research component, to 
FDNY WTC rescue workers; continues to provide periodic 
surveillance examinations.

• 14,319 examinees (as of 6/30/07)

• Began to provide federally funded treatment in 2006

• Unique strengths: pre-existing infrastructure 
• robust systems for data capture

• pre- 9/11 data from annual examinations

• integration of examinations into annual fitness for duty 

high participation rates
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The WTC Worker and Volunteer 
Screening/Monitoring Program Consortium
• Established in 2002 with funding from CDC/NIOSH

• Multi-center clinical consortium provides free standardized 
periodic medical & mental health exams to non-FDNY 
WTC responders involved in rescue, recovery, restoration 
of services & cleanup in the NY/NJ area (& nationwide) 

• Federally funded treatment began 2006

• Unique strengths: 
• provided standardized comprehensive examinations to the largest 

population of WTC responders (22,506 by 9/30/07)

• responders: an occupationally, culturally & ethnically diverse group

• new responders continue to enroll at rate of 300-500 per month
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WTC Health Registry
• Launched in 2002 as collaborative effort between NYC 

DOHMH & federal ATSDR with initial 5-yr funding from 
FEMA & ATSDR

• Periodic (every 2-3 yrs) confidential surveillance surveys to 
assess the physical & mental health impact of 9/11

• In-depth studies of particular groups of enrollees by Registry 
& external researchers 

• Unique strengths: 
• largest effort ever in U.S. to monitor health after a disaster when 

71,437 persons enrolled & completed a 30-min telephone interview 
on health & location on 9/11 (2003-4)

• captured data on populations not being followed systematically by 
other groups (children, tower evacuees, residents)
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Update on Studies of Responder Health  
Fall 2006- Fall 2007:What’s New?

Ability to compare persistence of respiratory symptoms in different 
groups (responders and others)

•WTC responders seen in NY/NJ WTCMMTP: elevated rates of 
spirometry abnormalities (low FVC) compared to national population 1

•Increased incidence of sarcoid-like granulomatous disease among 
FDNY responders post 9/11 2

•High rate of newly diagnosed asthma in responders, associated with 
both time of arrival & duration of exposure 3

•PTSD risk greater in workers from occupations least likely to have had 
disaster training/experience 4

1.Herbert R, Moline J, Skloot G, et al. Environ Health Perspec, Dec 2006.
2.Izbicki G, Chavko R, Banauch G, et al.  Chest, May 2007.
3.Wheeler K, McKelvey W, Thorpe L, et al. Environ Health Perspec, Nov 2007
4Perrin M, DiGrande L, Wheeler K, et al, Am J Psychiatry September 2007
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Rates of Persistent Respiratory Symptoms Among WTC Rates of Persistent Respiratory Symptoms Among WTC 
Responders and other WTCResponders and other WTC--exposed groupsexposed groups

1. Herbert R, Moline J, Sk loot G, et al. Environ Health Perspec, Dec 2006.
2. Buyantseva LV, Tulchinsky M, Kapalka GM, et al. Journal of Occ and Environ Med, Mar 2007
3. Brackbill RM, Thorpe LE, DiGrande L, et al. MMWR Surveill Summ. Apr 7, 2006 
4. Kelly KJ, Niles J, McLaughlin MT, et al. www.nyc.gov/html/fdny/html/publications/wtc_assessments/2007/wtc_2007.shtml
5. NYC Department of Health and Mental Hygiene, WTC Health Registry, Nov 2004.
6. Tao G, Massa J, Ashwell L, et al. Journal of Occupation and Environ Med, Oct 2007.

Refere nce Popula ti on
Time  Ex ami ned 

a fter 9/11/ 01 Ra nge  of Occ upa tions Cough Phle gm
Shortness 
of Brea th W he e zing

Chest 
Tightne ss

S inus or Na sal  
Congestion Sore Throat Dose  Response /Findings

Herb ert, 200 6 (1)*

9,44 2 
hete rogeneou s 
responde rs 10-30 m onths 

laborers, ironworkers, building 
an d construction  trad es, 
telecommu nication w orkers, 
sa nitation workers, public and 
pr iva te sector workers and  25 .30% - 14.10% 8.60% 10.80% - 28.80%

Early arrival s ignifica ntly associa ted 
with in crea sed repor ting of newly 
incident and worsened resp irato ry 
proble ms

Bu ya nts eva, 2007 (2)
1,58 8 N ew York 
Police Officers 19 months N YPD 43 .50% 3 0.70 % 43.60% 25.9 0% - - -

Exposure bas ed o n location  police  
were s ta tioned; frequen cy of cough 
was  ass ociated with  9/11 exposure 
intensity

Brackbil l, 2006 (3)

8,41 8 su rvivors 
of dam aged 
buildings 24-36 m onths 27 .00% - 35.10% 28.5 0% - 38.10% -

Time of evacu ation and building type 
were associated with self- repor ted  
re spiratory symptom s; survivors 
caught in the dust and debris  cloud 
were more  l ikely to report symptom s 
and injuries. 

Ke lly, 2 007 (4) Firefighters 13-47 m onths 31 .00% - 28% 20% - 32% 22 %

Estim ated arrival tim es at the WTC  
s ite; correla tion between ear lier  ar rival 
and an increase in low er respira tory 
sym ptom s

NYC DOHMH World 
Trade C ente r Health 
Regis try (5)

57,3 59 L ower 
Manhattan 
Residents, 
adults 24-37 m onths 37% - 42% 38% - 47% 38 %

does not take into account s pecific  
exposure im pacts on health 
conditions (e.g. exposure to the dust/ 
debr is  c loud, proximity to the d isas ter , 
or  w orking at the WTC s ite)

Tao, 2007 (6)

1,11 4  wo rkers 
iden tified as 
bein g at WT C 
s ite 20 months

3 NYC Local Labor  U nio ns, and 
N YC Deptartm ent of Sa nitation

Increase in reporting of low er 
re spiratory symptom s w ith volunteer 
loca tion close r to WTC s ite, and 
longer  duratio n of exposure

Low er Re spira tory Upper Re spira tory

Com pared with tho se never at WTC s ite, WTC workers 
were m ore than three tim es as likely to repor t any lower  

respiratory sym ptom s (rate ra tio = 3.40, 95%  confidence 
interval: 2.3 3– 4 .94)

* A unique feature of the Herbert/Mt Sinai study is that the statistics pertain only to those responders who had no  
symptoms prior to 9/11.  All of the other studies produced data on the entire group, irrespective of prior health status.
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Respiratory Health: Key Findings to Date Respiratory Health: Key Findings to Date 
DoseDose-- Response RelationshipsResponse Relationships

1. Herbert R, Moline J, Sk loot G, et al. Environ Health Perspec, Dec 2006.
6. Tao G, Massa J, Ashwell L, et al. Journal of Occupation and Environ Med, Oct 2007.
7. Izbicki G, Chavko R, Banauch G, et al.  Chest, May 2007.
8. Banauch G, Hall C, Weiden M, et al. Am Journal of Resp and Critical Care Med, 2006.
9. Wheeler K, McKelvey W, Thorpe L, et al. Environ Health Perspec, Nov 2007.

*  Low FVC the most common abnormality (Mt. Sinai study): rate among non-smokers 5 x expected rate reported for NHANES
** 0-5 FDNY rescue workers diagnosed with sarcoidosis in 15 years pre-9/11 (incidence rate: 13/100,000)

13 new cases diagnosed between 9/11/01 – 9/11/02 (incidence rate: 86/100,000)
13 new cases diagnosed between 9/11/02 – 9/11/06 (incidence rate: 22/100,000)

Condition Refere nce Popula tion Time  of Arrival Duration Loca tion Finding
Increased prevalence of 
respiratory  
sym ptoms/Increased 
prevalence of abnorm al 
spirometry

Herbert,  2006 (1)*
9,442 
heterogeneous 
responders

yes yes

Early  arrival s ignificantly  assoc iated with increased report ing of 
newly  inc ident and worsened respiratory problem s; prevalence of 
low FVC was higher in responders who arrived closer to t ime of 
collapse of twin towers than 10/1/01

Increased prevalence of 
respiratory  symptom s Tao, 2007 (6)

1,114  from 3 NYC 
Local Labor Unions, 
and NYC 
Departm ent of 
Sanitation

no yes yes
Increase in report ing of lower respiratory  symptoms with volunteer 
location c loser to WTC site, and longer duration of exposure

Increased rates of 
sarcoidos is

Izbick i, 2007 (7)**
26 patients  
diagnosed with 
Sarcoidos is

Patient numbers too low to determ ine if arrival t ime or mask use 
were s ignificant predict ive fac tors /had s ignificant correlat ion; 
however, did review t ime of arrival

Accelerated dec line in lung 
function

Banauch, 2006 (8) Firefighters yes
exposure intensity  assessed by init ial arrival t ime at the W orld 
Trade Center s ite correlated linearly  with FEV1 reduction in an 
exposure intensity–response gradient

Increased prevalence of 
asthma

W heeler, 2007 (9)
25,748 workers  who 
did not have asthm a 
prior to 9/11

yes yes

Rate of self-reported newly  diagnosed asthma was high and 
significantly  associated with increased exposure to the W TC 
disaster s ite.  Am ong workers who arrived on 11 September, 
delays in initial use of masks/respi rators  assoc iated with increased 
risk  of a

Dose Response
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Mental Health: Key Findings to DateMental Health: Key Findings to Date
Rescue & recovery workers interviewed by the WTC Health 

Registry (N=28,962) 2–3 years after the disaster1:
• PTSD prevalence = 12.4%

• 6.2% for police to 21.2% for unaffiliated volunteers

• Greatest risk of developing PTSD:

• construction/engineering & sanitation workers, unaffiliated volunteers

• Dose-response: Earlier start date & longer duration of time at WTC site  
significant risk factors for current “probable” PTSD among all 
occupations other than police. 

• Prevalence of PTSD higher among those who performed tasks 
uncommon to their regular occupation.

1 Perrin MA, DiGrande L, Wheeler K, et al. Am J Psychiatry, August 2007. 
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Mental Health: Key Findings to DateMental Health: Key Findings to Date

“Mental Health Status of World Trade Center Rescue and 
Recovery Workers and Volunteers — New York City, July 
2002–August 2004”2

• Among the first 1,138 responders screened, 51% met  
pre-determined criteria for risk of mental health problems

• Responders' risk for PTSD was 4 times the rate of 
PTSD in the general male population

2 Smith RP, Katz CL, Holmes A et al. MMWR Surveillance Summ, 10 Sept 2004.
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Federally Funded Treatment for 
WTC Responders

• In addition to Monitoring Programs & the WTC Registry, 
federally funded treatment programs linked to the WTC 
Monitoring Programs began in Fall 2006

• Goals:
• To provide free medical & mental health treatment for all  

responders with WTC related illnesses, regardless of ability to pay

• To enhance the ability to track the health status of responders over 
time 

• To enhance identification & documentation of diseases possibly 
related to exposures sustained at the World Trade Center
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Current Initiatives: MMTP ModelCurrent Initiatives: MMTP Model

Periodic Medical 
Monitoring Examinations

Ability to alert provider 
about disease/trends

Diagnostic Evaluations and 
Treatment for WTC Covered Conditions

Modification of 
Monitoring Examination

Surveillance:  Identification of 
Possible Disease/ Case Ascertainment
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Future Health Risks & Unanswered QuestionsFuture Health Risks & Unanswered Questions

• Will the respiratory, gastrointestinal & mental health 
problems we are currently observing in responders persist? 

• For how long? 

• What degree of severity & associated disability?

• Will new health problems emerge in responders as a result  
of their exposures to a uniquely complex mix of chemical 
compounds that contaminated the air, soil & dust of New 
York City after 9/11? 

• Responders were exposed to carcinogens, neurotoxins, & 
chemicals toxic to the respiratory tract in concentrations and in 
combinations never before encountered. 

• Long-term consequences of these unique exposures not yet known
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Extra slidesExtra slides
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Current Number of Responders ServedCurrent Number of Responders Served
• WTC MMTP (FDNY and NY/NJ/National Consortium):
• 36,825 + WTC responders have been examined at least once in 

longitudinal medical monitoring and treatment program

• NY/NJ Consortium and National Program (as of 9/30/07): 22,506 
examinees

• FDNY (as of 6/30/07): 14,319 examinees 
• New responders continue to enroll at a rate of 300-500 per month

• WTC Health Registry: 71,000 entire population, approximately 
29,000 responders interviewed at least once
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Initial Services EstablishedInitial Services Established
CDC (NIOSH and ATSDR) Federally Funded Programs

• FDNY Bureau of Health Services
• Comprehensive medical screenings with research component for 

FDNY WTC rescue workers beginning in October 2001

• World Trade Center Worker and Volunteer Medical Screening 
Program (WTC WVMSP)

• Multi-center clinical consortium providing baseline screening 
examinations for workers & volunteers involved in rescue, recovery, 
restoration of services & cleanup efforts (non-FDNY responders) 

• WTC Health Registry
• Comprehensive and confidential health survey of those most directly 

exposed to the events of 9/11/01. Those enrolled answered a 30-
minute telephone survey about where they were on 9/11/01, and were 
asked to report the status of their health.
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Treatment Program: Spectrum of Treatment Program: Spectrum of 
Diseases Seen in  NY/NJ ConsortiumDiseases Seen in  NY/NJ Consortium
(2,323 patients seen in 4,693 visits (4/1/07(2,323 patients seen in 4,693 visits (4/1/07--6/30/07)6/30/07)

40% treated for lower respiratory conditions
• Asthma and/or RADS (30%)
• Chronic cough (7%)
• Chronic obstructive pulmonary disease (5%)

59% treated for upper respiratory conditions
• Rhinitis (chronic nasal irritation or “runny nose”) (51%) 
• Chronic sinusitis (20%)
• Chronic laryngitis (5%)

43% treated for gastrointestinal conditions (mostly GERD)
36% treated for mental health problems

• PTSD (21%)
• Depression (11.6%)
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