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PREFACE

The Hazard Evaluation and Technical Assistance Branch (HETAB) of the National Institute for
Occupational Safety and Health (NIOSH) conducts ficld investigations of possible health hazards in the
workplace. These investigations are conducted under the authority of Section 20(a)(6) of the
Occupational Safety and Health (OSHA) Act of 1970, 29 U.S.C. 669(a)(6) which authorizes the Secretary
of Health and Human Services, following a written request from any employers or authorized
representative of employees, to determine whether any substance normally found in the place of
employment has potentially toxic effects in such concentrations as used or found.

HETAB also provides, upon request, technical and consultative assistance to federal, state, and local
agencies; labor; industry; and other groups or individuals to control occupational health hazards and to
prevent related trauma and disease. Mention of company names or products does not constitute
endorsement by NIOSH.
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buildings and the OSHA Regional Office. This report is not copyrighted and may be freely reproduced.
The report may be viewed and printed from the following internet address:
http://www.cdc.gov/miosh/hhe. Copies may be purchased from the National Technical Information
Service (NTIS) at 5825 Port Royal Road, Springfield, Virginia 22161.

For the purpose of informing affected employees, copies of this report
shall be posted by the employer in a prominent place accessible to the
employees for a period of 30 calendar days.
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SUMMARY

On January 1, 2002, the National Institute for Occupational Safety and Health (NIOSH) received three
health hazard evaluation (HHE) requests from employee representatives at four different work sites:
Stuyvesant High School, the Borough of Manhattan Community College (BMCC), 120 Broadway and 40
Rector Street (housing four city agencies), near the World Trade Center (WTC) site. This report
summarizes four separate NIOSH investigations, which document the extent of physical and
psychological symptoms among workers at these sites in the months following the September 11, 2001
disaster at the WTC.

Each of these reports compared physical and mental health symptoms among employees at these
buildings with the same symptoms among employees at comparable New York City work sites distant
from the WTC. NIOSH personnel conducted a questionnaire survey of employees at Stuyvesant High
School and a comparison high school, La Guardia High School, in late January 2002. The survey
occurred at BMCC and a comparison college, York Community College, in mid-March 2002; at 40
Rector Street in early April 2002, and at 120 Broadway (state attorney general’s office) in early June
2002. The LeFrak Building, was surveyed in early April 2002 and was the comparison building for 40
Rector Street and 120 Broadway.

We used a self-administered questionnaire to ask about physical and mental health symptoms that
occurred since September 11 and symptoms still present at the time of the survey. In addition, we used the
questionnaire to ask participants about experiences on September 11, about medical diagnoses since then,
and about social support.

Participation rates were 82%—83% at both high schools and at the 40 Rector Street building, 76% at the
comparison office building, about 55%—-60% at BMCC, about 45%-50% at the comparison college, and
37% at the 120 Broadway building. In all four studies, the prevalence of physical symptoms, including
upper and lower respiratory symptoms, tended to be higher at the work sites near the WTC site than at the
comparison work sites. The prevalence of persistent symptoms (upper and lower respiratory symptoms)
also tended to be higher.




Depressive symptoms and post traumatic stress disorder (PTSD) symptoms were prevalent at Stuyvesant
and BMCC, but not at the two office buildings. Likewise, PTSD diagnosed since September 11 was more
prevalent at Stuyvesant and BMCC than at their comparison sites, and a similar, though not statistically
significant, prevalence ratio was found at the 40 Rector Street building. Newly diagnosed depression was
not statistically more prevalent at any of the individual sites than at the comparison sites.

All the surveys were limited by the lack of quantitative information about employees™ exposures to dust
and smoke from the collapsing buildings and fires on September 11 and our inability to infer medical
diagnoses solely on the basis of a symptom survey. Since our interim letters were issued, published
reports from several studies have described short- and medium-term physical health effects among rescue
workers, office workers, and residents from the surrounding community. These studies have provided
information suggesting that exposure to the dust cloud and the chemical/physical properties of the dust
from the collapse of the buildings on September 11 as well as exposures to combustion products from the
burning materials have contributed to the respiratory problems. Continued longitudinal follow-up of those
exposed will be necessary to determine whether the changes in spirometry documented up to 5 years post-
disaster will lead to chronic problems or whether the initial decline in respiratory function will be
followed by recovery, as has been seen in other irritant-exposed groups.

Reports of psychological problems have also been well documented since our interim letters were issued.
On-going interventions addressing these reactions may help prevent the development of long-lasting
psychological sequelac.

NIOSH investigators determined that an occupational health hazard due to exposures
surrounding the collapse of the World Trade Center existed among the working groups
studies A substantial burden of symptoms of depression and PTSD, as well as physical
symptoms of eye irritation and upper airway irritation were present among those
surveyed. Recommendations for medical evaluation of symptomatic persons, facilitating
access to medical heath services, fostering social support, and training were given.

Keywords: World Trade Center, WTC, September 11, post-traumatic stress syndrome, PTSD,
Depression, psychological, social support, upper respiratory, lower respiratory, New York City, public
high school, office buildings, community college, teachers, disasters, NAICS codes: 611210, 611110,
922130, 561110
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INTRODUCTION

On January 1, 2002, the National Institute for Occupational Safety and Health (NIOSH) received three
health hazard evaluation (HHE) requests from employee representatives at several work sites in the
vicinity of the World Trade Center (WTC) site, including a New York City College, a public high school,
and two New York City (NYC) office buildings. NIOSH investigators conducted four separate NIOSH
investigations documenting the extent of physical and psychological symptoms among workers at these
buildings.

Interim reports for the four buildings were issued June 5, 2002 (Stuyvesant High School), August 30, 2002
(Borough of Manhattan Community College, BMCC), and October 23, 2002 (two reports: office buildings
at 40 Rector Street and 120 Broadway). Each of these reports compared symptoms among employees at
these buildings with those among employees at comparable New York City work sites distant from the
WTC.

This report includes a general summary of results across the surveys and separate sections detailing the
methods and results for each of the buildings.

FOUR SITE OVERVIEW

NIOSH personnel conducted a questionnaire survey of employees of Stuyvesant and a comparison high
school in late January 2002, at BMCC and a comparison college in mid-March, at 40 Rector Street (four
city agencies) in early April, and at 120 Broadway (state attorney general’s office) in early June. The
comparison building (a city office building) for both of the office buildings was surveyed in early April.
The questionnaires asked about symptoms that occurred since September 11, 2001, and symptoms still
present at the time of the survey. The questionnaire included a 20-question epidemiologic survey
instrument to identify symptoms of depression and a series of questions to detect post-traumatic stress
disorder (PTSD) symptoms. The questionnaire also asked about experiences on September 11, about
medical diagnoses since then, and about social support.

Participation rates were 82%-83% at both high schools and at the 40 Rector Street building, 76% at the
comparison office building, about 55%-60% at BMCC, about 45%-50% at the comparison college, and
37% at the 120 Broadway building. In all four studies, prevalences of physical symptoms tended to be
higher at the work sites near the WTC site than at the comparison work sites (Table 1). Prevalences of
persistent symptoms also tended to be higher (Table 2).

Table 3 presents data on depressive symptoms and post traumatic stress disorder (PTSD) symptoms.
Relative to the comparison sites, these conditions (as defined by questionnaire responses) were of greater
prevalence at Stuyvesant and BMCC than at the two office buildings. Likewise, PTSD diagnosed since
September 11 was more prevalent at Stuyvesant and BMCC than at their comparison sites, and a similar,
though not statistically significant, prevalence ratio was found at the 40 Rector Street building. Newly
diagnosed depression was not statistically more prevalent at any of the individual sites relative to their
comparison sites.

All the surveys were limited by the lack of quantitative information about employees’ exposures to dust
and smoke from the collapsing buildings and fires on September 11 and our inability to infer medical
diagnoses solely on the basis of a symptom survey. The survey findings were similar to those of other
studies of the WTC and other disasters, but cannot readily be used to predict the effect of the disaster and
its attendant exposures on long-term physical and mental health. NIOSH investigators recommended
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medical evaluation of symptomatic persons, facilitating access to mental health services, fostering social
support at the workplace, and training of managers and supervisors to respond to employee health and
safety concerns.

Although the interim reports all noted plans for further analysis of the combined data, NIOSH investigators
subsequently decided that even though many findings were consistent across the study sites, several
problems would increase the complexity and compromise the validity of such an analysis. First, the
participation rates were low at the colleges and at the 120 Broadway building. Second, the surveys were
done at different times after September 11: 4 1/2 months for the high schools, 6 months for the colleges,
and 7 and 9 months for the office buildings (with the comparison building at 7 months). Thus, the time
frame for both symptom occurrence and symptom persistence differed. Also, the accuracy of recall of
September 11 experiences may have differed according to the increasing time since the event. This could
affect the results of the risk factors analyses. Finally, the opportunity for exposures (to both air
contaminants and psychological stressors) differed at the four study sites. Stuyvesant was evacuated during
the moming of September 11 and did not reopen to students and faculty until October 20. In contrast,
BMCC reopened for all staff on September 26. (Both facilities were used for rescue and recovery
operations, so some security and maintenance staff continued working after September 11.) The 40 Rector
Street building was not evacuated on September 11, and workers left at various times throughout the day.
The building was then closed until October 25. The 120 Broadway building was officially evacuated in the
morning of September 11, although some workers reported staying until 4:00 p.m. The building reopened
September 20, 2001 (on a voluntary basis), and all employees were required to return to work by October
4,2001.

For the above the reasons, NIOSH investigators decided to let the individual interim reports stand by
themselves, and include the material from them as separate sections in this report.

The long-term health effects among residents and workers in lower Manhattan related to exposure to
environmental contaminants from the WTC attacks is uncertain. Since our interim reports were issued,
published reports from several studies'~* have described short- and medium-term physical health effects
among rescue workers, office workers, and residents from the surrounding community. These studies have
provided information suggesting that exposure to the dust cloud and the chemical/physical properties of
the dust from the collapse of the buildings on September 11 as well as exposures to combustion products
from the burning materials have contributed to the respiratory problems. Continued longitudinal follow-
up® of those exposed will be necessary to determine whether the changes in spirometry documented up to 3
years post-disaster will lead to chronic problems or whether the initial decline in respiratory function will
be followed by recovery, as has been seen in other irritant-exposed groups.”®

We also found a substantial percentage of high school staff with PTSD and depression symptoms four
months after September 11. Reports of psychological problems™ *'! have also been well documented since
our interim letters were issues. On-going interventions addressing these reactions may help prevent the
development of long-lasting psychological sequelae.

This report, constitutes the final report for HETA 2002-0090 (Stuyvesant and LaGuardia High Schools),
HETA 2002-0096 (Borough of Manhattan Community College and York College) and for HETA 2002-
0101 (New York City offices: Civilian Complaint Review Board, Taxi and Limousine Commission, Office
of Administrative Trials and Hearings, and Campaign Finance Board, all at 40 Rector Street; New York
State Office of the Attorney General, at 120 Broadway, and New York City Office of Environmental
Protection, at the Lefrak Building in Queens).
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Table 1

Prevalence Ratios (and 95% Confidence Intervals) for Physical Symptoms

Occurring since September 11, 2001, at Four Buildings near the
World Trade Center Site*, New York City, 2002

HETA 2002-0090, HETA 2002-0096, and HETA 2002-0101-3028

Symptom Stuyvesant BMCC 40 Rector 120 Broadway
Nose/throat irritation | 1.6 (1.3-2.1)" 1.7 (1.4-2.1) 1.6 (1.2-2.2) 1.8 (1.3-2.4)
Eye irritation 1.1 (1.2-2.0) 1.8 (1.4-2.1) 1.3 (1.0-1.7) 1.6 (1.2-2.1)
Skin irritation 1.3 (0.8-1.9) 1.4 (1.0-1.9) 1.4 (0.8-2.3) 1.1 (0.6-2.1)
Congestion 1.2 (0.9-1.5) 1.1 (0.9-1.4) 1.1 (0.8-1.5) 1.1 (0.8-1.4)
Cough, any type 1.7 (1.3-2.1) 1.7 (1.2-2.0) 2.2 (1.5-3-2) 2.2 (1.5-3.2)
Cough with phlegm | 1.6 (1.1-2.3) 1.4 (1.1-1.9) 1.7 (1.1-2.8) 1.6 (0.9-2.6)
Shortness of breath 1.7 (1.2-2.4) 2.3 (1.6-3.8) 2.3(1.3-4.1) 2.5(1.3-44)
Chest tightness 1.5 (0.9-2.2) 2.5(1.7-3.8) 3.6 (1.6-8.1) 3.3 (1.5-7.5)
Wheeze 1.4 (0.9-2.3) 2.6 (1.6-4.5) 1.9 (0.8-4.0) 2.2 (1.1-4.8)
Headache 1.2 (0.99-1.5) 1.3 (1.1-1.5) 1.5 (1.1-1.9) 1.1 (0.8-1.4)
Indigestion 1.4 (0.9-2.0) 1.3 (1.0-1.8) 1.4 (0.8-2.4) 1.6 (0.9-2.8)
Nausea 1.7 (0.99-2.9) 2.2 (1.3-3.8) 2.3 (1.1-5.2) 1.3 (0.6-3.3)
Diarrhea 1.6 (0.9-2.7) 1.1(0.8-1.7) 2.0 (1.1-3.8 1.8 (0.9-3.5)

For each study site, a unique comparison building was surveyed as a referent population
"Boldface indicates that the 95% confidence interval does not include 1.0; that is, the prevalence ratio is
statistically different than 1 at the 95% confidence level.
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Table 2

Prevalence Ratios (and 95% Confidence Intervals) for Persistent Physical
Symptoms (see text) at Four Buildings near the World Trade Center Site’,
New York City, 2002
HETA 2002-0090, HETA 2002-0096, and HETA 2002-0101-3028

Sympton Stuvversant BMCC 40 Rector 120 Broadway
Nose/throat irritation 1.8 (1.2-2.7)} 1.7 (1.4-2.1) 1.6 (1.2-2.2) 1.8 (1.3-2.4)
Eye irritation 1.95 (1.3-3.0) 1.8 (1.4-2.10 1.3 (1.0-1.7) 1.6 (1.2-2.1)
Skin irritation 1.3 (0.7-2.6) 1.4 (1.0-1.9) 1.4 (0.8-2.3) 1.1(0.6-2.1)
Congestion 1.7 (1.1-2.6) 1.1(0.9-1.4) 1.1(0.8-1.5) 1.1(0.8-1.4)
Cough, any type 2.7 (1.6-4.6) 1.7 (1.4-2.0) 2.2 (1.5-3.2) 2.2 (1.5-3.2)
Cough with phlegm 2.4 (1.3-4.5) 1.4 (1.1-1.9) 1.7 (1.1-2.8) 1.6 (0.9-2.6)
Shortness of breath 2.8 (1.4-5.4) 2.3 (1.6-3.8) 2.3(1.3-4.1) 25(1.3-4.4)
Chest tightness 3.5(1.5-8.1) 2.5(1.7-3.8) 3.6 (1.6-8.1) 3.3 (1.5-7.5)
Wheeze 4.2 (1.5-11.9) 2.6 (1.6-4.5) 1.9 (0.8-4.0) 2.2 (1.1-4.8)
Headache 1.5(0.9-2.2) 1.3 (1.1-1.5) 1.5(1.1-1.9) 1.1(0.8-1.4)
Indigestion 1.8 (0.9-3.7) 1.3 (1.0-1.8) 1.4(0.8-2.4) 1.6 (0.9-2.8)
Nausea 1.9(0.7-4.8) 2.2 (1.3-3.8) 2.3(1.1-5.2) 1.3 (0.6-3.3)
Diarrhea 0.6 (0.2-1.4) 1.1(0.8-1.7) 2.0(1.1-3.8) 1.8 (0.9-3.5)

*For each study site, a unique comparison building was surveyed as a referent population
tBoldface indicates that the 95% confidence interval does not include 1.0; that is, the prevalence ratio is

statistically different than 1 at the 95% confidence level.
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Table 3
Prevalence Ratios (and 95% Confidence Intervals) for Mental Health
Outcomes (see text) at Four Buildings near the World Trade Center Site’,
New York City, 2002
HETA 2002-0090, HETA 2002-0096, and HETA 2002-0101-3028

QOutcome Stuyvesant BMCC 40 Rector 120 Broadway
Symptoms
Depression” 1.9 (1.3-2.8)* 1.4 (1.0-2.0) 1.1(0.7-1.9) 0.8 (0.5-1.5)
PTSD? 3.8 (2.9-7.5) 1.7 (1.04-2.9) 1.4 (0.7-2.8) 0.9 (0.4-2.0)
Diagnoses'
Depression 2.8 (0.75-12) 2.5(0.7-8.9) 2.3(0.8-11.0) 0.9 (0.8-11.0)
PTSD 4.8 (1.1-31) 5.1 (1.2-22.1) 4.6 (0.3-23.2) 2.9(0.3-23.2)

“For each study site, a unique comparison building was surveyed as a referent population

"Defined as a score of 22 or greater using the National Institute of Mental Health Center for Epidemiologic
Studies Depression Scale (CES-D).

*Boldface indicates that the 95% confidence interval does not include 1.0; that is, the prevalence ratio is
statistically different than 1 at the 95% confidence level.

YPost-traumatic stress disorder, defined according to the fourth edition of the American Psychiatric
Association’s Diagnostic and Statistical Manual of Mental Disorders (DSM-IV)'® using answers to
questions from the Veterans Administration PTSD Checklist'.

"Physician diagnoses since September 11, 2001.
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STYVESANT AND LA GUARDIA HIGH

SCHOOLS

Background

On January 1, 2002, the National Institute for Occupational Safety and Health (NIOSH) received a health
hazard evaluation (HHE) request from the United Federation of Teachers (UFT) and the American
Federation of State, Municipal, and County Employees (AFSMCE) asking for assistance in documenting
the extent of physical and mental health problems among the staff at Stuyvesant High School subsequent
to the attack on the World Trade Center (WTC) on September 11, 2001. To document these concerns at the
sites around the WTC, NIOSH investigators administered a questionnaire survey at Stuyvesant High
School, as well as comparison site not proximal to the WTC. La Guardia High School, 6 miles north of the
WTC disaster site, was chosen for the comparison site to Stuyvesant High School.

A NIOSH team of medical and social epidemiologists and an industrial hygienist visited Stuyvesant High
School on January 17, 2002, and La Guardia High School on January 28, 2002. During the site visits, the
NIOSH team held opening conferences with school administrators, New York City School Board
representatives, faculty members, facility maintenance personnel, cafeteria managers, security officers, and
union representatives from the UFT and AFSMCE to discuss the HHE request and NIOSH policy and
procedures. Information was obtained relating to the buildings, relevant events that took place at the time
of and after the WTC attack, history of concerns involving indoor environmental quality (IEQ), and other
health-related concerns. Following the opening conferences, NIOSH investigators conducted walk-
through evaluations of the buildings. On January 29, 2002, NIOSH investigators returned to conduct a
questionnaire survey among the high school staff.

Methods
Selection of Sites for the HHE

Stuyvesant High School was included in the original HHE request; it is located one and a half blocks away
from the WTC site. La Guardia High School was selected as a referent school because it is located 6 miles
from the WTC site, and had similar building characteristics to Stuyvesant, including central air
conditioning and a lack of significant IEQ problems which required major changes or consultation within
the previous 5 years.

Stuyvesant High School

Stuyvesant High School is a specialized school for mathematics, physical and biological science, and
technology and is part of the New York City Public School System. It is a nationally known coeducational
college preparatory school. Stuyvesant High School is located approximately one and a half blocks north
of the WTC site at West and Chambers Streets. Approximately 300 staff work in the Stuyvesant building
in teaching, administration, support services, and building services. Student enrollment is around 3040
students. Stuyvesant High School is a single, multi-level building that was completed and occupied in
1992,

On the morning of September 11, 2001, Stuyvesant High School was beginning a normal teaching day. At
8:46 a.m., a plane hit the WTC Tower 2, the South Tower. During the interval from the first plane crashing
into the WTC tower to the time of the initiation of the school’s evacuation (about 10:15 a.m.), instructions
and information about unfolding events were communicated over the intercom system by Stuyvesant
administrators. The staff and students were filing out of the building when the North WTC Tower came

Health Hazard Evaluation Report No. 2002-0090; 2002-0096; 2002-0101-3028 Page 6



down at 10:28 am. Several of the Stuyvesant staff accompanied the students to Chelsea Pier, where
teachers organized students into groups for transportation home. Other staff walked students across the
Brooklyn Bridge, or accompanied them up the East Side, still others the West Side. Public transportation
was not available in the area around the school. Several of the maintenance and cafeteria staff remained in
the building after the evacuation of the students and teaching staff. After the events of September 11, 2001,
Stuyvesant High School was closed to students and faculty until October 20, 2001. Teaching staff and
students were moved to Brooklyn Technical High School. Stuyvesant was used as a respite facility and
Command Center for rescue workers for several weeks after September 11, 2001.

Following the initial search and rescue mission at the WTC, a barge loading operation for the transport of
debris from the WTC disaster site was located adjacent to the north side of the Stuyvesant building. Trucks
carrying debris from the rubble pile were offloaded by a stationary overhead crane system, with the loose
debris picked up and deposited into barges. The continuous barge operation was visible at all times from
the enormous glass windows at the north end of the Stuyvesant hallways until May 2002, when it was
dismantled.

Environmental Characterization for Identification of Comparison
School

To help in selecting a comparison high school, a walk-through evaluation of Stuyvesant High School was
performed on January 17, 2002. A variety of environmental factors were noted during this walk-through
evaluation including the building's architectural style, physical structural characteristics, construction
methods and materials, interior room orientation and uses, ventilation systems design and performance,
preventive maintenance practices, housekeeping practices, building renovation history, and current
building appearance (particularly the interior).

To adequately characterize the schools, a building inspection checklist (Appendix A) was developed using
the knowledge of environmental risk factors gained from previous NIOSH indoor environmental quality
research.”> The building inspection checklist included selected environmental risk factors previously
associated with occupant reporting of the most common building-related health symptoms.

Based on the walk-through evaluation of Stuyvesant High School, two environmental factors were
determined to disqualify a high school building for the purpose of comparison: (1) the lack of central
air-conditioning; and (2) the presence of significant indoor environmental quality problems that required
major changes or consultation within the previous 5 years. Both buildings (La Guardia and Stuyvesant)
have had their share of typical indoor environmental quality problems in the past 5 years, including
histories of water damage and leaks from faulty plumbing. Prior to the NIOSH visit, the UFT and NYC
Board of Education had never received specific requests for investigations concerning the indoor
environments at either school, although there have been recurring incidents and on ongoing concerns about
the indoor air quality among both staffs. These incidents have been handled by the on-site administration
and buildings maintenance staff.

The other environmental risk factors on the building inspection checklist were used to obtain the best
available match for the comparison high school. After discussions with the unions, NYC Board of
Education, and knowledgeable maintenance and equipment personnel, as well as a site visit, La Guardia
High School was selected as the comparison high school.
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La Guardia High School

La Guardia High School is a specialized school for the arts and is part of the New York City Public School
System. It is a nationally known coeducational school for music, art, and performing arts. Located
approximately 6 miles north of the WTC site, it is proximal to Lincoln Center for the Performing Arts,
between 64" and 65™ Streets at 100 Amsterdam Avenue. Approximately 225 staff work in the La Guardia
building in teaching, administration, support services, and building services. The school has a student
enrollment of around 2240 students. It is a single, multi-level building that was completed and occupied in
1984.

On September 11, 2001, La Guardia held a normal teaching day for its students. Because of the distance
from the WTC, the La Guardia staff was not initially aware that the terrorist attacks had occurred.
However, within the hour of the first plane crash, many of the staff became aware of the events at the
WTC because students’ parents began arriving at La Guardia to take them away from the school,
concerned about their safety. In the late morning, an announcement of the attack was made over the
intercom, but school remained in session. Staff and students were asked to continue their routine tasks and
schedules. School was not dismissed early. Upon dismissal, several of the teaching staff stayed at the
school for several hours assisting students with transportation and other needs.

Questionnaire

On January 28, 2002, NIOSH representatives administered a questionnaire to staff at both high schools
during school in-service administrative staff meetings. NIOSH personnel discussed the scope of the study,
the voluntary nature of participation and confidentiality issues, and answered specific questions about the
survey. Cafeteria and maintenance staffs were surveyed separately from the teaching staff to accommodate
their schedules.

The primary purpose of the questionnaire survey was to evaluate the prevalence of symptoms (mental
health and physical) among the staff of the two high schools. The questionnaire was self-administered and
included questions about work duties and location, physical symptoms occurring after September 11, and
whether those physical symptoms had improved or gotten worse since then. We asked for selected
information on past medical history, and activities related to events on September 11, and the WTC attack.

Definition of Physical Symptoms

The physical symptoms included on the questionnaire (irritation symptoms, upper and lower respiratory
symptoms, mucous membrane symptoms, gastrointestinal symptoms) were chosen based on prior NIOSH
surveys and on information gathered during informal meetings with workers employed around the WTC
site. An affirmative response to ‘did you have any of the following symptoms after the WTC disaster on
September 11' was defined as having ‘symptoms.” ‘Persistent symptoms” were defined as either of the
following: 1) those with symptoms that existed before September 11 but had worsened since September
11, or 2) those with new onset symptoms since September 11 that had not improved.

Definition of Mental Health Symptoms

The questionnaire also included questions (referred to in this report as mental health symptoms) to assess
symptoms associated with depression and symptoms associated with post-traumatic stress disorder'
(PTSD). The questions related to depression were from the 20-question Center for Epidemiologic Studies
Depression Scale (CES-D)."”* The Center for Epidemiologic Studies of the National Institute of Mental
Health developed this short self-reported scale designed to assess symptoms of depression in the general
population. It was not originally designed as a scale to evaluate people after a terrorist event. Because of
the nature of the WTC terrorist event, and the likelihood that respondents would experience common acute
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symptoms that are similar to those found on the depression scale, we chose to narrow our focus to those
having major depressive symptoms, and used a cut-off score of 22.

Participants were also asked to respond to questions about having persistent intrusive thoughts, dreams,
and vivid reminders about the WTC disaster and whether they were feeling emotionally numb, distant, or
cut off from friends. These symptoms and others were used to determine whether respondents were
experiencing symptoms that are characteristic of PTSD. The questions related to PTSD were from the
Veterans Administration PTSD Checklist'*. It is important to note that the questions we used to assess the
symptoms of depression and PTSD are screening instruments, and are not used to individually diagnose
any specific medical disorder.

Administration of the Questionnaire

The Management at Stuyvesant High School allowed use of the ground floor auditorium at Stuyvesant
High School for the survey. The Federation of Teachers and the school management were asked to
assemble their personnel so that we could seek their participation in the symptom survey. NIOSH staff
members explained the purpose of the survey, the time required to complete the questionnaire, and
informed each employee about the confidentiality of the individual responses, and that he or she had the
right to refrain from answering any or all of the questions. We then distributed questionnaires to each
employee present in the auditorium. All of the questionnaires were self-administered with NIOSH
personnel available to answer questions. The Cafeteria staff was surveyed in the cafeteria break room
separately. A few questionnaires were completed via a translator because of English literacy barriers.
Maintenance workers were also separately surveyed in the auditorium.

Data Analysis

Persons who provided an affirmative response to the question “did you have any of the following
symptoms after the WTC disaster on September 117 were defined as having “symptoms.” We completed
analyses of a subset of symptoms, including comparisons of those with and without symptoms prior to
September 11, by high school, those with persistent symptoms, and those whose symptoms had improved.
Persistent symptoms were defined as either of the following: 1) symptoms that existed before September
11 but have gotten worse since September 11 or 2) new onset of symptoms since September 11 that have
not gotten better.

Criteria used previously in the interpretation of the CES Depression Scale include a score of 22 or more
(out of a total possible score of 56) as a measure of depression."” Possible responses included “rarely = (0),
sometimes = (1); often = (2), and always = (3).” Persons who provided an affirmative response (defined as
an answer of “moderately,” “quite a bit,” or “extremely”) to those questions defining PTSD from the VA
PTSD scale according to Diagnostic and Statistical Manual (DSM)-IV'® criteria were defined as exhibiting
“PTSD symptoms.”

The prevalences of reported symptoms (including irritation symptoms, upper and lower respiratory
symptoms, mucous membrane symptoms, gastrointestinal symptoms, referred to in this report as physical
symptoms) were compared between the Stuyvesant staff and the La Guardia staff. The comparison was
done by assessing the prevalence ratio (PR). The PR represents the prevalence of the symptom in the
Stuyvesant staff relative to the prevalence in the La Guardia staff. A PR of 1.0 means there is no difference
in symptom/illness prevalence between the schools. A PR of greater than one indicates prevalence is
greater at Stuyvesant High School. For example, a PR of 2.0 would mean that a person in the Stuyvesant
group is two times more likely to have reported the symptom than a person in the La Guardia group. A
95% confidence interval (95% CI) that excluded one was considered to indicate a statistically significant
finding.
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Results

Walk-through Characterization

Walk-through evaluations were conducted at both high schools to complete the building inspection
checklists for each at approximately the same time as the health symptom survey of the workers was
performed. The walk-through evaluations of La Guardia and Stuyvesant High Schools were conducted on
January 28 and 29, 2002, respectively. During these evaluations, a variety of environmental factors were
noted as previously described in the Methods section of this report.

Both high school buildings had central air-conditioning with ventilation systems of a similar design, and
neither had been involved in significant IEQ health investigations within the previous five years. Both
high school buildings were well-maintained and clean. The two major environmental differences were (1)
La Guardia High School had evidence of some chronic but minor water leakage around several of the
perimeter classroom windows, and (2) the interiors of the central ventilation systems serving La Guardia
High School were slightly dirtier than those serving Stuyvesant High School. This latter finding can be
attributed to the difference in the age of the two schools (18 years for La Guardia High School and 10
years for Stuyvesant High School).

Questionnaire

Two hundred twenty-four Stuyvesant High School employees completed the questionnaire (83% of the
271 employees present on the day of the survey); 155 La Guardia High School employees completed the
questionnaire (82% of the 191 present on the day of the survey). Because the La Guardia cafeteria and
security staff were not surveyed until March 19, 2002 (89% of 19 participated), their results have not been
included in this report.

Participants by school and job category are noted in Table 1. At both Stuyvesant and La Guardia, teachers
and maintenance personnel were the two largest groups of participants. Other characteristics of the two
groups of participants are presented in Table 2. Of note, the groups were similar in terms of age, gender,
race, education, and current cigarette smoking.

To evaluate the potential role of workplace exposure versus residential proximity, the survey included a
question concerning zip code of residence. Among the Stuyvesant staff, 16 persons (7% of the 224)
reported living in lower Manhattan (defined by a northern boundary of zip codes 10013 and 10002,
approximately corresponding to Charlton St. and Broome St.); 5 (3% ) of the La Guardia staff reported
living in lower Manhattan. Because of the low numbers of survey participants living in lower Manhattan,
further analysis of the data based on location of residence was not performed.

Medical History

Information on past medical history (Table 3) indicated that p<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>