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Objective: This study compared the
prevalence and risk factors of current
probable posttraumatic stress disorder
(PTSD) across different occupations in-
volved in rescue/recovery work at the
World Trade Center site.

Method: Rescue and recovery workers
enrolled in the World Trade Center Health
Registry who reported working at the
World Trade Center site (N=28,962) were
included in the analysis. Interviews con-
ducted 2–3 years after the disaster in-
cluded assessments of demographic char-
acteristics, within-disaster and work
experiences related to the World Trade
Center, and current probable PTSD.

Results: The overall prevalence of PTSD
among rescue/recovery workers was
12.4%, ranging from 6.2% for police to
21.2% for unaffiliated volunteers. After
adjustments, the greatest risk of develop-
ing PTSD was seen among construction/

engineering workers, sanitation workers,
and unaffiliated volunteers. Earlier start
date and longer duration of time worked
at the World Trade Center site were signif-
icant risk factors for current probable
PTSD for all occupations except police,
and the association between duration of
time worked and current probable PTSD
was strongest for those who started ear-
lier. The prevalence of PTSD was signifi-
cantly higher among those who per-
formed tasks not common for their
occupation.

Conclusions: Workers and volunteers in
occupations least likely to have had prior
disaster training or experience were at
greatest risk of PTSD. Disaster prepared-
ness training and shift rotations to enable
shorter duration of service at the site may
reduce PTSD among workers and volun-
teers in future disasters.

(Am J Psychiatry 2007; 164:1385–1394)

First responders and others involved in rescue/recov-
ery work following natural and manmade disasters are ex-
posed to physical and emotional trauma. Such experi-
ences are known to increase the risk of posttraumatic
stress disorder (PTSD) (1). Studies show that rescue/re-
covery responders are at increased risk for PTSD. Com-
pared to the national prevalence of 4% for the general
population (2), the prevalence varies across rescue/recov-
ery occupations, ranging from 5% to 32% (3–7), with the
highest prevalence documented in search and rescue per-
sonnel (25%) (5), firefighters (21%) (8), and workers with
no prior disaster training (6, 9, 10). It is not known
whether certain occupations are intrinsically associated
with higher risk for psychological distress or whether risk
is associated with working outside one’s area of training.
Response to the Sept. 11, 2001, attack on the World Trade
Center, which involved numerous rescue/recovery orga-
nizations working for prolonged periods of time, provides
a unique opportunity to better understand the burden of
adverse psychological sequelae among rescue/recovery
personnel.

Findings on the mental health status of rescue/recovery
workers exposed to the World Trade Center disaster are
slowly emerging. An assessment 2 weeks after the attack
found that 22% of World Trade Center workers had acute
posttraumatic stress symptoms (11), and a study initiated
1 year after the disaster identified PTSD symptoms among
13% of workers (12). Nearly 3 years after the attack, 10% of
sanitation and construction workers continued to experi-
ence nonspecific mental health complaints (13). Although
useful, these studies have limited use for comparing the
risk of PTSD across rescue/recovery occupations because
they were either limited to one group or did not specify the
occupation of responders included in the assessments.
This study documents the prevalence and risk factors of
PTSD among a variety of rescue/recovery workers re-
sponding to the World Trade Center disaster. The partici-
pants were enrollees of the World Trade Center Health
Registry, a longitudinal cohort of individuals highly ex-
posed to the World Trade Center attack. The registry in-
cludes the largest sample of rescue/recovery workers from
various professional and volunteer organizations, allow-
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ing for the comparison of the prevalence of PTSD across
occupations. We examined the prevalence of PTSD 2–3
years after September 11th by occupation and assessed
whether occupations with less experience and training
had a greater risk of developing PTSD. We also assessed
whether tasks performed by workers that were inconsis-
tent with their typical occupational roles (e.g., construc-
tion workers engaging in firefighting) were associated with
an increased risk of PTSD.

Method

Cohort

The World Trade Center Health Registry is a voluntary registry
of persons who were exposed to the Sept. 11, 2001, terrorist at-
tack. Individuals eligible for enrollment included residents who
lived near the World Trade Center site, persons who were physi-
cally in lower Manhattan during the attacks, schoolchildren and
staff in lower Manhattan, and persons involved in rescue/recov-
ery work (14, 15).

The eligibility criterion for this analysis was working at least
one shift from Sept. 11, 2001, to June 30, 2002, at the World Trade
Center site. Both active and passive recruitment methods were
used to enroll rescue/recovery workers. Active recruitment in-
volved contacting potentially eligible individuals from lists ob-
tained through government agencies and private sectors/entities,
including organizations throughout the United States known to
have participated in the rescue/recovery effort. Six hundred and
seventy organizations were contacted, and 144 provided lists (14).
Passive recruitment involved self-identification through a toll-
free number and project website (15). Recruitment was sup-
ported by a large-scale public outreach and media campaign. The
total World Trade Center Health Registry cohort is composed of
71,437 registrants; 29,572 were rescue/recovery workers at the
World Trade Center site.

Workers who did not report their employment affiliation (N=
447) and those who did not respond to a sufficient number of

questions to accurately screen for probable PTSD (N=433) were
excluded from this analysis. The final analytic group comprised
responses from 28,692 workers and covered approximately one-
third of the 91,469 workers and volunteers eligible for enrollment
in the World Trade Center Health Registry (14).

Data Collection

Enrollment was from Sept. 5, 2003, to Nov. 20, 2004. Baseline
interviews were conducted during enrollment. Informed consent
was obtained after a complete description of the study was pro-
vided and before eligibility was determined. The mode of admin-
istration was a 30-minute computer-assisted telephone inter-
view. Interviews with rescue/recovery workers were conducted in
English (96.2%), Spanish (2.6%), and Chinese (0.3%) with real-
time translation for other languages (1.2%).

During the baseline interview, rescue/recovery workers were
asked with which employer or volunteer organization they were
affiliated while working at the World Trade Center site. The re-
sponses were assessed by human review and assigned to one of 52
groups, which were validated by multiple raters. These groups
were used to assign workers into the following occupations:

1. Police (N=3,925), including New York City police, Port Au-
thority police, New York City and non-New York City sheriff’s
offices, and all other non-New York City police departments

2. Firefighters (N=3,232), including both New York City and
non-New York City fire departments

3. Emergency medical services/medical disaster personnel
(N=1,741), including all New York City and non-New York
City emergency medical services and medical organiza-
tions, disaster medical assistance teams, the Federal Emer-
gency Management Agency, and other search and rescue
teams

4. Construction/engineering (N=4,498), including U.S. Corps
of Engineers, New York City Department of Design and
Construction, environmental abatement and pest and dust
control companies, and utility companies

5. Sanitation (N=1,798), including employees from the New
York City Department of Sanitation

TABLE 1. Prevalence of Current Probable PTSD Among 28,692 Rescue and Recovery Workers Who Reported Working at the
World Trade Center Site Between Sept. 11, 2001, and June 30, 2002

Workers

Types of DSM-IV Symptoms
Probable PTSD 
With Diagnostic 

Criteriaa,b

Probable PTSD With 
PTSD Checklist—
Civilian Version 
Cutoff Scorea,c

Group B: 
Re-Experiencing

Group C: 
Avoidance

Group D: 
Hyperarousal

% % % % %
All rescue/recovery workers (N=28,692) 37.5 20.2 33.4 15.4 14.7
Occupation/volunteer affiliation:

Police (N=3,925) 27.0 12.2 23.8 8.3 7.2
Firefighters (N=3,232) 39.4 25.3 36.8 17.4 14.3
Emergency medical services, medical, 

or disaster personnel (N=1,741)
33.3 20.0 32.3 14.1 14.1

Construction or engineering workers 
(N=4,498)

47.0 26.4 40.4 21.1 20.8

Sanitation workers (N=1,798) 38.2 18.3 33.5 13.9 13.0 
Volunteer organizations (N=5,438) 26.2 12.0 23.1 9.1 8.4
Unaffiliated volunteers (N=3,797) 50.8 29.3 45.2 24.5 24.7
Other government agencies (N=4,263) 37.6 19.2 33.7 14.7 14.0

a Last 30 days.
b Calculated according to DSM-IV criteria of at least one of five re-experiencing symptoms, three of seven avoidance symptoms, and two of five

increased arousal symptoms.
c Score of 44 or greater.
d Calculated with a combination of DSM-IV criteria and a score of 44 or greater.
e Adjusted for mode of enrollment, demographic characteristics, within-disaster experiences, and work experiences related to the World Trade

Center.
f p<0.001.
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6. Volunteer organizations (N=5,438), including the Red Cross,
the Salvation Army, and other volunteer organizations

7. Unaffiliated volunteers (N=3,797), including clergy and in-
dividuals who reported occupations unrelated to rescue
and recovery work (e.g., finance and insurance, real estate)

8. Other government agencies (N=4,263), including employ-
ees of other local, state, and federal government agencies

Demographic Characteristics

Demographic characteristics assessed for potential confound-
ing included age, gender, race/ethnicity, educational attainment,
income status, and marital status.

Within-Disaster Experiences

Experiences during the disaster (within-disaster experiences)
known to increase the risk for PTSD include life threat (11, 16) and
witnessing horror (9, 17). Assessment of life threat among rescue/
recovery workers included being caught in the dust/debris cloud
that resulted from the collapse of the towers, being an occupant
of World Trade Center tower 1 or 2, or sustaining an injury on Sep-
tember 11th. Witnessing horror was measured by creation of a di-
chotomous variable and was defined as witnessing any of the fol-
lowing: an airplane hitting the World Trade Center, a building
collapsing, people running from a cloud of dust/debris, individu-
als being injured or killed, or people falling or jumping from the
World Trade Center towers. A continuous variable of number of
horrific events witnessed was not used because most who wit-
nessed at least one witnessed multiple events.

Work Experiences Related to the World Trade Center

Workers were asked to specify the first and last dates they
worked at the site and how many days they worked during each of
the following time periods: on Sept. 11, 2001 (day 1); on Sept. 12,
2001 (day 2); between Sept. 13, 2001, and Sept. 17, 2001 (days 3–
7); between Sept. 18, 2001, and Dec. 31, 2001 (days 8–112); and be-
tween Jan. 1, 2002, and June 30, 2002 (days 113–262). The start
date was categorized into the same time periods. For workers who
did not report the date they started working (3.4%), the first inter-
val they reported working at least 1 day was assumed to be their
start date. Workers were also asked to estimate how many days
they worked during each time period. For the last two time peri-

ods, they were asked to estimate how many days they worked us-
ing the following time intervals: 1–2 days, 3–6 days, 7–30 days, 31–
60 days, and more than 60 days. The midpoint for each time inter-
val was used to approximate the amount of time worked during
these time periods. Total duration of time worked was calculated
by summing the approximated number of days worked during
each time period and was verified by a sensitivity analysis based
on the first and last reported dates of work. Information was also
collected about specific tasks performed on “the pile” (“the pile”
refers to the construction/restricted zone composed of the rubble
and remains for the collapsed World Trade Center towers), in-
cluding firefighting, search and rescue activities, hand digging,
welding/steel cutting/torch operation, operation of heavy equip-
ment, and light construction.

Probable PTSD

The PTSD Checklist—Civilian Version was used to assess prob-
able PTSD (18, 19; unpublished work by Weathers et al., 1993).
The PTSD Checklist—Civilian Version is a self-reported 17-item
symptom scale that corresponds to APA’s DSM-IV criteria and is
often used when a clinical interview is not feasible (20). The PTSD
Checklist—Civilian Version assesses the full domain of PTSD
symptoms in three clusters: intrusive and reexperiencing, numb-
ing and avoidance, and hyperarousal. Each symptom was as-
sessed as event-specific (“as a result of the World Trade Center di-
saster”) and current (“within the last 30 days”). As suggested by
North and Pfefferbaum (21), we refer to this outcome as current
probable PTSD to acknowledge that symptoms determined
through the use of a screening instrument do not necessarily in-
dicate psychopathology.

Missing responses on the PTSD Checklist—Civilian Version
were imputed for 1.6% of the workers who answered at least 80%
of the questions within each symptom cluster. Imputation, which
consisted of substituting the respondent’s average cluster re-
sponse for missing data, resulted in no statistically significant dif-
ference in prevalence. In order to permit comparisons across
studies, probable PTSD was calculated three ways: 1) using DSM-
IV diagnostic criteria (the presence of at least one reexperiencing
symptom, three avoidance symptoms, and two hyperarousal
symptoms) (22), 2) with a standard cutoff score of 44 (18), and 3)
with a combination of both.

Probable PTSD Based on Both Diagnostic Criteria and PTSD Checklist—Civilian Version Cutoff Scorea,d

% 95% CI Odds Ratiocrude 95% CI Odds Ratioadj
e 95% CI

12.4 12.1–12.8 — —

6.2 5.4–6.9 1.0 1.0
12.2 12.1–12.8 2.1f 1.8–2.5 2.0f 1.7–2.4
11.6 10.0–13.0 2.0f 1.6–2.4 2.2f 1.7–2.7

17.8 16.7–18.9 3.3f 2.8–3.8 3.8f 3.2–4.6

10.6 9.2–12.0 1.8f 1.5–2.2 2.7f 2.1–3.4
7.2 6.5–7.8 1.2 1.0–1.4 2.0f 1.6–2.5

21.2 20.0–22.6 4.1f 3.5–4.8 3.7f 3.1–4.4
11.8 10.8–12.8 2.0f 1.7–2.4 2.2f 1.8–2.6
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Statistical Analyses

Simple and multivariable logistic regression analyses using
PROC LOGISTIC in SAS, Version 9.2 (SAS Institute, Cary, N.C.),
were performed to compare PTSD prevalence across occupa-
tions. Police were used as the referent category because previous
studies have suggested that PTSD prevalence tends to be lowest
among police (9, 23, 24). Significant risk factors identified in the
simple logistic regression analyses were considered for the multi-
variable logistic regression. To assess which variables to include
in the final models, we performed forward and backward selec-
tion and calculated the chi-square from the difference in –2 log
likelihood estimates for each subsequent model. We retained all
variables that significantly improved model fit (p<0.05) and ad-
justed for mode of World Trade Center Health Registry enrollment
(list recruitment versus self-identification).

Another goal of the study was to assess occupation-specific risk
factors for PTSD. To accomplish this, simple logistic regression
and multivariable regression analyses were performed for each
occupational group. Multivariable regression analyses controlled
for mode of enrollment, demographic characteristics, and
within-disaster and work experiences that significantly improved
model fit.

Results

The mode of World Trade Center Health Registry enroll-
ment was significantly associated with PTSD among sani-
tation workers and volunteer organizations and thus was
left in the model. For all other occupational groups, mode
of enrollment was not significantly associated with PTSD.

Demographic Characteristics

Demographic characteristics differentially influenced
PTSD risk by occupational group. Because interpretation
was beyond the scope of the present study, the results are
not included. The multivariable analyses controlled for

demographic characteristics within each occupational
group that significantly improved the model fit.

PTSD Prevalence

Table 1 presents the prevalence and odds ratios associ-
ated with current probable PTSD and symptom clusters
stratified by occupation. The prevalence of current proba-
ble PTSD among all rescue/recovery workers was 12.4%.
With the exception of firefighters, the prevalence of cur-
rent probable PTSD using either diagnostic criteria or the
PTSD Checklist—Civilian Version cutoff score was similar.
The combined criteria yielded a lower prevalence in all oc-
cupations. Because this calculation was the most conser-
vative estimate, it was used as the outcome for subsequent
risk factor analyses. The prevalence of PTSD ranged from
6.2% for police to 21.2% for unaffiliated volunteers. Reex-
periencing and hyperarousal were reported more fre-
quently than avoidance symptoms.

Compared to police, the highest PTSD prevalences were
found among unaffiliated volunteers (adjusted odds ratio
[odds ratioadj]=3.7) and construction/engineering (odds
ratioadj=3.8). After we controlled for significant demo-
graphic, disaster, and work experiences related to the
World Trade Center, the prevalence of PTSD was substan-
tially elevated in sanitation workers (odds ratioadj=2.7)
and individuals reporting affiliation with volunteer orga-
nizations (odds ratioadj=2.0).

Within-Disaster Experiences

Tables 2 and 3 present the adjusted associations be-
tween within-disaster experiences and current probable
PTSD stratified by occupation. Sustaining an injury was
the only within-disaster experience that increased risk

TABLE 2. Multivariable Analysis of Risk Factors Associated With PTSD Among Workers Involved in Rescue and Recovery
Work at the World Trade Center Site

Variable

Police 
(N=3,925)

Firefighters 
(N=3,232)

Na Odds Ratiob 95% CI Na Odds Ratiob 95% CI
Mode of enrollment

Self-identified 3,824 —c 3,185 —c

Within-disaster experiences
Tower survivor 84 2.5d 1.3–4.7 97 —c

Witnessed trauma 2,412 —c 2,192 —c

Dust cloud exposure 2,214 —c 1,838 1.5d 1.1–2.1
Sustained an injury 2,053 2.4f 1.8–3.3 2,260 2.7f 1.9–3.9

World Trade Center work experiences: 
tasks performed
Heavy equipment operator 46 —c 134 —c

Light construction 252 —c 515 1.4e 1.1–1.9
Welding 151 —c 589 —c

Firefighting 76 2.1e 1.0–4.2 2,161 —c

Hand digging 1,950 —c 2,740 —c

Search and rescue 2,005 —c 2,790 —c

a Refers to the number who reported exposure to each within-disaster experience within each occupation.
b Adjusted odds ratios adjusted for significant confounders, including mode of enrollment, demographic characteristics, within-disaster expe-

riences, and work experiences related to the World Trade Center.
c Removed from the final model so no parameter estimates were calculated.
d p<0.01.
e p<0.05.
f p<0.0001.
g p<0.001.
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among all occupations and was the strongest risk factor
for all occupations (odds ratiosadj ranging from 1.9 to 4.0)
except police and construction/engineering. Evacuating
from one of the World Trade Center towers was associated
with an increased risk among all occupations except fire-
fighters; too few sanitation workers reported evacuating to
analyze (N=3). All within-disaster experiences except dust
cloud exposure were significant risk factors for PTSD in
construction/engineering workers.

Nearly all within-disaster experiences were significant
risk factors for volunteer organizations, unaffiliated vol-
unteers, and other governmental agencies (Table 3). Sus-
taining an injury was the strongest risk factor for both vol-
unteer organizations and unaffiliated volunteers (odds
ratiosadj=3.3 and 2.3, respectively), whereas the strongest
risk factor for other government agencies was evacuating
from one of the towers (odds ratioadj=2.3). Dust cloud ex-
posure was a significant risk factor in volunteer organiza-
tions only.

Work Experiences Related to the World Trade 
Center

The adjusted associations between work experiences
related to the World Trade Center and current probable
PTSD stratified by occupation are presented in Tables 2
and 3. The relationships between tasks performed at the
World Trade Center site and PTSD varied by occupation,
with the strongest associations observed for tasks per-
formed that were atypical of reported occupation. For ex-
ample, firefighting was associated with a twofold increase
in PTSD risk among police and emergency medical ser-
vices/medical/disaster personnel, whereas performing
light construction was the only task associated with PTSD

among firefighters. Search and rescue was the strongest
task-related risk factor among construction/engineering
and sanitation workers. None of the work experiences re-
lated to the World Trade Center increased the risk for
PTSD among volunteer organizations. Performing light
construction work was associated with a nearly twofold
increase in PTSD among unaffiliated volunteers and other
government agencies. The strongest risk factor for unaffil-
iated volunteers was firefighting (odds ratioadj=2.4).

The relationship between the duration of time worked
and current probable PTSD differed by occupation. Fig-
ures 1 and 2 present the association between the duration
of time worked and probable PTSD stratified by the start
date for each occupation. The probability of PTSD in-
creased with longer duration of time worked at the site for
all occupations except police. The probability of PTSD was
also greater for those who started on September 11th com-
pared to those who started after September 18th (odds ra-
tios: firefighters=2.4, emergency medical services/medi-
cal/disaster personnel=2.6, construction/engineering
workers=1.8, sanitation workers=2.7). The association be-
tween the duration of time worked and probable PTSD
was strongest among those who started on September
11th for all occupations except police.

Starting work on September 11th also increased the as-
sociation between the duration of time worked and the
probability of PTSD for the other workers (odds ratios: vol-
unteer organizations=5.1, unaffiliated volunteers=1.6,
other government agencies=1.9). The association for start-
ing on September 12th was nearly the same as starting on
September 11th in the affiliated and unaffiliated volun-
teers (odds ratios=5.2 and 1.4, respectively).

Emergency Medical Services, Medical, or 
Disaster Personnel (N=1,741)

Construction or Engineering Workers 
(N=4,498)

Sanitation Workers 
(N=1,798)

Na Odds Ratiob 95% CI Na Odds Ratiob 95% CI Na Odds Ratiob 95% CI

1,379 —c 1,970 —c 278 1.7d 1.2–2.5

45 2.2e 1.1–4.7 52 2.0e 1.0–3.8 3 —c

824 —c 2,239 1.5f 1.2–1.8 787 —c

691 —c 1,172 1.2 0.9–1.4 533 1.5e 1.2–2.2
752 4.0f 2.8–5.7 1,451 1.9f 1.6–2.3 616 2.0f 1.4–2.8

17 —c 639 —c 284 1.6e 1.1–2.3
100 —c 943 1.3e 1.1–1.6 119 —c

119 —c 460 —c 13 —c

150 2.4g 1.5–4.1 113 —c 6 —c

601 —c 796 —c 255 —c

735 —c 724 1.7f 1.4–2.2 198 2.1g 1.4–3.2
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Discussion

This is one of the first studies to compare workers from
different occupations responding to the same disaster and
the first, to our knowledge, to analyze this for the World
Trade Center attacks, the largest manmade disaster in U.S.
history. The prevalence of PTSD and associated risk fac-
tors differed substantially, nearly fourfold across occupa-
tions. Workers in occupations less prepared for the type of
disaster work required at the World Trade Center site, such
as firefighting and search and rescue, were more likely to
develop PTSD; the highest rates were documented among
volunteers, construction/engineering workers, and sani-
tation workers. Furthermore, workers who engaged in
tasks outside of their training were also at increased risk.
When examined by task, the rates of PTSD were highest
among emergency medical services/medical/disaster
personnel who engaged in firefighting and sanitation
workers who engaged in search and rescue. In contrast,
few work experiences at the World Trade Center were as-
sociated with risk among groups for which prior training
and preparedness is most likely to be heterogeneous, and
the strongest risk factors for these groups were within-di-
saster experiences.

Our finding that the prevalence of PTSD varied by occu-
pation is consistent with the previous literature on disas-
ter responders (3–7) and suggests that prior training or ex-
perience may protect against the psychological distress
associated with disaster work, as suggested by others. Po-
tential explanations for why prior training protects against
PTSD include an increased sense of self-efficacy or inter-

nal locus of control and the satisfaction of applying previ-
ous training to successfully fulfill duties (23, 25, 26).

Among occupations most likely to have had prior train-
ing, emergency medical services/medical/disaster person-
nel and firefighters were twice as likely to have current
probable PTSD as police. Other studies of police involved
in rescue/recovery work have also reported a lower preva-
lence of psychological distress (23, 27) and probable PTSD
(24). Police screening procedures may result in selection of
a more psychologically resilient workforce. It is also possi-
ble that police officers are more likely to underreport
symptoms of psychological distress for fear that they will
judged as unable to perform their job responsibilities. Fire-
fighters and emergency medical services personnel may
also underreport symptoms; however, it is more likely
among police officers because compromised psychologi-
cal health is associated with graver consequences in an en-
vironment where carrying a firearm is a daily requirement.

For the World Trade Center disaster, bereavement (28)
and self-identification with the victims (29) may have also
contributed to the difference in PTSD prevalence. Fire-
fighters lost six times as many comrades as the police (30),
and Fire Department of New York funerals continued
through September 2003. An assessment 7–13 weeks after
Hurricane Katrina, however, documented no disparity in
the prevalence of PTSD among police and firefighters
(19% and 22%, respectively) (31). These findings may be
explained by other experiences known to increase risk for
psychological distress, such as civil disobedience, hostil-
ity, and aggression toward police (32), all widely depicted
in post-Katrina media coverage.

TABLE 3. Multivariable Analysis of Risk Factors Associated With PTSD Among Other Workers Involved in Rescue and Recov-
ery Work at the World Trade Center Site

Variable

Volunteer Organizations 
(N=5,438)

Unaffiliated Volunteers 
(N=3,797)

Other Government Agencies 
(N=4,263)

Na
Odds 
Ratiob 95% CI Na

Odds 
Ratiob 95% CI Na

Odds 
Ratiob 95% CI

Mode of enrollment
Self-identified 1,813 2.2c 1.7–2.8 2,645 —d 3,356 —d

Within-disaster experiences
Tower survivor 21 3.2e 1.1–9.6 106 —d 40 2.3e 1.0–5.1
Witnessed trauma 1,231 1.6f 1.2–2.2 2,499 1.6c 1.3–2.0 2,119 1.7c 1.3–2.1
Dust cloud exposure 825 1.5e 1.0–2.1 1,820 —d 1,648 —d

Sustained an injury 788 3.3c 2.5–4.3 1,769 2.3c 1.9–2.8 1,607 2.1c 1.7–2.7
World Trade Center work experiences: 

tasks performed
Heavy equipment operator 7 —d 27 —d 155 —d

Light construction 42 —d 117 1.8f 1.2–2.8 305 1.8g 1.3–2.5
Welding 11 —d 80 —d 172 —d

Firefighting 19 —d 56 2.4f 1.3–4.4 91 —d

Hand digging 162 —d 428 —d 934 —d

Search and rescue 150 —d 406 —d 971 —d

a Refers to the number who reported exposure to each within-disaster experience within each occupation.
b Adjusted odds ratios adjusted for significant confounders, including mode of enrollment, demographic characteristics, within-disaster expe-

riences, and work experiences related to the World Trade Center.
c p<0.0001.
d Removed from the final model so no parameter estimates were calculated.
e p<0.05.
f p<0.01.
g p<0.001.
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Lack of access to mental health services may also ac-
count for increased risk of PTSD among sanitation work-
ers, construction/engineering workers, and unaffiliated
volunteers. Although our survey did not directly assess
this, sanitation workers, medical personnel, and other vol-
unteers were excluded from the World Trade Center injury
and illness surveillance programs established in local hos-
pitals after the attack to assist rescue/recovery workers in-
jured while working at the site because it was believed that
they were not directly involved in rescue/recovery opera-
tions (33). Furthermore, World Trade Center firefighters
and police had additional access to mental health support
and critical incident stress management services through
other organizations. To our knowledge, no comparable
services were established for construction/engineering
and sanitation workers.

It is also possible that lack of recognition is partially re-
sponsible for an increase in psychological distress. Con-
struction and sanitation World Trade Center workers from
another study reported feeling that their psychological

distress was prolonged because unlike other World Trade
Center workers, they did not receive recognition for their
efforts, preventing them from obtaining closure (13).

Among the range of traumatizing experiences during
the disaster, being injured on September 11th significantly
increased the risk of PTSD for all workers, whereas wit-
nessing trauma was a significant risk factor only for con-
struction/engineering workers, volunteer organizations,
unaffiliated volunteers, and other government agencies.
One potential explanation for this finding is that previous
exposure to trauma during the daily job responsibilities
required of police, firefighters, and emergency medical
services personnel may have desensitized them to the del-
eterious effects of witnessing trauma. In contrast, sustain-
ing an injury is a measure of personal life threat, which is
less likely to be modified by prior experiences.

As was found among responders to the Oklahoma City
bombing (25), the duration of work at the disaster site was
associated with PTSD. For all occupations except police,
the probability of PTSD was elevated for those who

FIGURE 1. Probability of PTSD Among Rescue and Recovery Workers by Amount of Time Spent at the Site, Stratifying by
Start Date

a p<0.001.
b p<0.05.
c p<0.0001.
d p<0.01.
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worked for more than 3 months. Stratified analyses also
revealed that the relationship between time worked at the
site and the probability of PTSD was strongest for those
who started on September 11th, when exposure to trauma
and risk of injury was greatest in all groups except for po-
lice. It is possible that the lack of association between the
start date, duration of work, and PTSD among police may
be related to tasks performed because they were responsi-
ble for patrolling the perimeter and less likely to have been
involved with tasks on the pile for which they had no prior
training. Supporting this argument is evidence from our
cohort that few police reported operating heavy equip-
ment (1.2%), performing light construction work (6.9%),
or firefighting (1.9%) at the World Trade Center site.

A few limitations of this study must be noted. First,
among sanitation workers and volunteer organizations,
mode of enrollment was significantly associated with
PTSD. Individuals within these groups who self-identified
into the registry were more likely to be diagnosed with
probable PTSD. This raises the possibility of reporting bias
and overestimation of the mental health impact of the
event; however, we appropriately controlled for this in
each of the multivariable analyses across all occupations,
and our findings remained the same. Second, individuals
from hundreds of different organizations responded to the
disaster and initiated work at varying time periods, and as-
certaining the representativeness of this cohort is chal-
lenging. An assessment of coverage and enrollment rates
found that approximately one-third of those eligible en-
rolled in the World Trade Center Health Registry with cov-

erage varying among organizations: the enrollment rate
was 68.9% for the New York City Police Department, 50.4%
for the New York City Department of Sanitation, and 23.5%
for the Fire Department of New York (34). Although cover-
age for some groups was modest, for the five major occu-
pational groups included in this study, we successfully re-
cruited ample numbers from both self-enrollment and
employee lists to examine differences in prevalence and
risk factors. Third, degree of previous training and profes-
sional experience were not directly assessed but rather in-
ferred based on occupation. However, the observation
that tasks inconsistent with typical occupational roles
were significant risk factors for PTSD provides greater con-
fidence in our assumptions about prior training. Examina-
tion of characteristics such as mental health history and
social support and mental health care use are also neces-
sary to further elucidate the relationship between disaster
work and PTSD. Such assessments are planned for the first
follow-up survey of World Trade Center Health Registry
registrants. Finally, it is important to note that among
some of the groups assessed, such as volunteer workers
and responders from other government agencies, individ-
uals most likely self-selected for participation in rescue/
recovery work. It is possible that some persons who self-
selected to respond were not well screened compared to
police and firemen and may have been at increased risk
for PTSD.

The World Trade Center Health Registry is the largest di-
saster registry in U.S. history, and the rescue/recovery
worker sample includes the largest number of workers

FIGURE 2. Probability of PTSD Among Other Rescue and Recovery Workers by Amount of Time Spent at the Site, Stratifying
by Start Date

a p<0.0001.
b p<0.05.
c p<0.001.
d p<0.01.
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from multiple occupations exposed to the same disaster.
Current probable PTSD was identified with a standard-
ized, well-validated assessment, providing confidence in
our prevalence estimates and enabling comparisons
across studies.

The results from the present analysis suggest that res-
cue/recovery workers who responded to the September
11th disaster continue to experience substantial psycho-
logical distress years later. Our findings demonstrate a
need for targeted interventions specific to the diversity of
workers who respond to large disasters to reduce the psy-
chological burden associated with participation. Disaster
preparedness training and shift rotations to enable a
shorter duration of service at the site may reduce PTSD
among workers and volunteers in future disasters.
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