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Background

>50,000 individuals from diverse background
participated in the response to the WTC attack

Worked in multiple sites
Exposed to a complex mix of airborne toxins

Multiple physical and mental health problems
have been reported in this population

Limited data about the long-term trajectory and
comorbidity between these conditions



Study Objective

Asses the incidence of health conditions over
the 9 years since the WTC attacks, examine
their associations with occupational
exposures, and guantify comorbidities within
physical and mental health problems



Methods

27,449 rescue workers enrolled in the WTC
Screening, Monitoring and Treatment Program

Enrolled between 2002 and 2010
Participation in the program is voluntary

Followed every 12 to 18 months with
guestionnaires, examination, and spirometry



Outcomes

Asthma, sinusitis and GERD were evaluated by
self-report of physician diagnosis

Symptoms of depression (PHQ-9), PTSD (PTSD
Symptoms Checklist), and anxiety (PHQ-9) were
assessed with validated instruments

Spirometry results were classified as normal vs.
abnormal (obstruction, restriction, or mixed)



Exposure Assessment

Based on total time working at WTC, exposure to the dust of
cloud, and work in the pile of debris

Very High: those who worked >90 days, were exposed to the
dust cloud, and worked at least some time on the pile

High: exposed to the dust cloud but either worked <90 days
or did not work on the pile

Intermediate: not exposed to the dust cloud and who either
worked between 40 and 90 days or did not work on the pile

Low: worked <40 days, were not exposed to dust from the
collapse, and did not work in the debris pile



Statistical Methods

Cumulative incidence of conditions

Used Kaplan-Meier methods to incorporate
censoring

Prevalence of active disease was calculated using
data on rescue workers evaluated in 2010

Used Venn diagrams to assess comorbidities
within physical and mental health conditions



Cumulative Incidence of Asthma in WTC
Recovery Workers by Exposure Group

e 9-year Cum Incidence: 27.6%
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Years Since September 11, 2001
| Exposure Group Low Intermediate High Very High

Number of subjects at risk

Low 2656 2576 2180 2036 1862 1547 1274
Intermediate 12332 11865 9765 891 7942 6519 5371
High 3273 3097 2621 2439 2229 1802 1496

Very High 615 572 473 425 382 311 253




Cumulative Incidence of Sinusitis in WTC
Recovery Workers by Exposure Group

e 9-year Cum Incidence: 42.3%
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3 4 5 6
Years Since September 11, 2001
| Exposure Group Low Intermediate Very High

Number of subjects at risk

Low 2614 2428 1047 1784 1608 1322
Intermediate 12262 11260 8949 8003 8977 5585
High 3312 2947 2377 2193 1963 1563

Very High 626 556 440 376 323 251




Cumulative Incidence of GERD in WTC
Recovery Workers by Exposure Group

e 9-year Cum Incidence: 39.3%
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Years Since September 11, 2001
| Exposure Group Low Intermediate High Very High

Number of subjects at risk

Low 2220 2001 1764 1396 1092
Intermediate o874 8824 7606 5944 4543
High 2705 2454 2170 1712 1344

Very High 494 421 364 292 220




Cumulative Incidence of Depressive Symptoms
In WTC NYC Police by Exposure Group

e 9-year Cum Incidence: 7.0%
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3 4 5
Years Since September 11, 2001
| Exposure Group Low Intermediate High Very High

Number of subjects at risk

Low 1029 979 914 870 805 683
Intermediate 4712 4300 3906 3606 3352 2845
High 1859 1654 1492 1403 1306 1150

Very High 471 420 374 346 318 282




Cumulative Incidence of Depressive Symptoms
In WTC Other Workers by Exposure Group

e 9-year Cum Incidence: 3.9%
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Years Since September 11, 2001
| Exposure Group Low Intermediate High Very High

Number of subjects at risk

Low 1305 1180 1111 959 816
Intermediate 5469 4863 4503 3919 3397
High 1205 1093 1027 861 758

Very High 138 116 110 95 85




Cumulative Incidence of PTSD in NYC
Police by Exposure Group

e 9-year Cum Incidence: 9.3%
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Years Since September 11, 2001
| Exposure Group Low Intermediate High Very High

Number of subjects at risk

Low 1013 970 933 873 735 605
Intermediate 4488 4208 3953 3665 3068 2598
High 1754 1647 1549 1430 1233 1040

Very High 438 408 374 342 293 249




Cumulative Incidence of PTSD in Other Rescue
and Recovery Workers by Exposure Group

e 9-year Cum Incidence: 31.9%
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Years Since September 11, 2001
| Exposure Group Low Intermediate High Very High

Number of subjects at risk

Low 1652 1485 1355 1257 1081 900 606
Intermediate 7023 6050 5475 4982 4227 3512 2279
High 1472 1257 1139 1059 880 740 465

Very High 166 135 116 102 90 74 49




Cumulative Incidence of Panic Disorder In
WTC NYC Police by Exposure Group

e 9-year Cum Incidence: 8.4%
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Years Since September 11, 2001
| Exposure Group Low Intermediate High Very High

Number of subjects at risk

Low 1004 939 881 816 690 594
Intermediate 4378 3958 3653 3413 2919 2578
High 1692 1527 1439 1345 1187 1051

Very High 426 378 349 322 288 255




Cumulative Incidence of PD in Other Rescue
and Recovery Workers by Exposure Group

e 9-year Cum Incidence: 21.2%
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Years Since September 11, 2001
| Exposure Group Low Intermediate High Very High

Number of subjects at risk

Low 1004 939 881 816 690 594
Intermediate 4378 3958 3653 3413 2919 2578
High 1692 1527 1439 1345 1187 1051

Very High 426 378 349 322 288 255




Cumulative Incidence of Abnormal Spirometry
In WTC Recovery Workers by Exposure Group

e 9-year Cum Incidence: 41.8%
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3 4 5 6
Years Since September 11, 2001
| Exposure Group Low Intermediate High Very High

Number of subjects at risk

Low 2326 2039 1754 1597 1358 1105
Intermediate 10097 8620 7481 6703 5669 4552
High 2725 2295 1993 1806 1496 1215

Very High 484 399 335 290 241 196




Physical Comorbidities in the WTC
Study Population

Asthma

Sinusitis

3,127
(13-7%)

2,519
(11-1%)

GERD




Mental Health Comorbidities in the
WTC Study Population

Depression

203

729 (0-8%) 678
(3-0%) (2-8%)

1,411
(5-8%)

1,270
(5-2%)

PTSD




Limitations

Selection bias
Lack of control population

Limited assessment of exposure



Summary

We found substantial burden of persistent physical

and mental health conditions among WTC rescue
and recovery workers

Considerable comorbidity

Strong relationship with exposure
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