Table S1. Questionnaires from the World Trade Center Health Program General

Responder Cohort used in this study.

administered
mental health
guestionnaire
(SAMHQ)

of general health, PTSD, generalized anxiety
disorder, major depression, and panic disorder, and
alcohol use, daily activities in the last month and
distressing events experienced other than 9/11. A
life impact survey collects information on life events
and stressors.

at the second
monitoring visit
and continues at

subsequent visits.

Instrument Description Visit Number
of ltems

Exposure Interviewer-administered questionnaire that Collected at the 660
assessment assesses exposures (before 9/11, during WTC first monitoring
guestionnaire recovery efforts and current work) to hazardous and | visit only.
(EAQ) noxious substances, high noise levels, ergonomic

risk factors, specific WTC-related tasks, work in

confined spaces and use of PPE and hygiene.
Self- Self-report on ilinesses and injuries while involved in | Collected at first 260
administered WTC effort, claims filed for any injuries or illnesses monitoring visit
medical resulting from WTC work (e.g., Workers’ only.
guestionnaire Compensation, Unemployment Insurance),
(SAMQ)* demographics, and reproductive and sexual health.

Also collects demographic information.
Interviewer- Administered by a medical professional, collecting Collected at each | 1600
administered information on medical conditions (e.g., self-reported | monitoring visit.
medical symptoms, diagnosed medical conditions), family
guestionnaire medical history and alcohol and tobacco histories.
(IAMQ) Also collects demographic information.
Mental health Administered by interviewer. Addresses PTSD, Collected at the 370
screening generalized anxiety disorder, major depression, first monitoring
guestionnaire panic disorder, daily activities in the last month, visit only.
(MHSQ) alcohol use and distressing events experienced

other than 9/11. A life impact survey collects

information on life events and stressors.
Self- Similar to MHSQ. Address mental health symptoms | Collection starts 260

*Instrument was discontinued in 2010.




Figure S1-5. Weights from gWQS analyses among 34,096 responders included in this
study. Bar plots represent estimated weights for each mixture component in the WQS
regressions. Weights are color-coded to indicate models constrained to the positive

direction (risk) and the negative direction (protective).



Exposed to heat/cold during rescue and recovery
Occupational exposure to dust, mineral or mining

Exposed to dust during rescue and recovery

13 or more Total Days in Sept

Exposed to diesel exhaust during rescue and recovery
Exposed to mold during rescue and recovery

Occupational exposure to industrial cleaning solutions
Lower Manhattan (South of Canal Street) at any time 9/11/2001
Exposed to noise during rescue and recovery

Worked near cutting//burning: Perimeter

Exposed to ergonomic risk factors during rescue and recovery
Work near any area(s) where concrete work

Worked near concrete work: Perimeter

Enclosed area heavily contaminated with dust/debris
Exposed to sewage during rescue and recovery

Work near any area(s) where torch cutting/burning
Exposed to hydrogen sulfide/rotten egg during rescue and recovery
45 or more Total Days in Jan-July

WTC dust exposure: Significant amounts but not directly in cloud
Exposed to smoke from fires during rescue and recovery
Occupational exposure to dust, silica/sand

12 or more Hours per Day in Sept

Enclosed area coated with a visible but light layer of dust/debris
Worked near cutting/burning: Pile/pit

Supervisory

Occupational exposure to asbestos

Occupational exposure to welding fumes or brazing
Majority of shift: Adjacent to pile/pit

Worked near concrete work: Pile/pit

Majority of shift: Elsewhere - south of Canal Street

20 or more Total Days in Oct

Occupational exposure to noise

WTC dust exposure: Directly in the cloud

Occupational exposure to heat/cold stress

Occupational exposure to solvents/gasoline

Exposed to chemicals during rescue and recovery
Occupational exposure to dust, general

Work in enclosed area/not open to gen atmosphere
Rescue and Recovery Activity: Bucket brigade

Exposed to blood and/or body fluids during rescue and recovery
Worked rescue and recovery: Oct 2001

Occupational exposure to fiberglass

Worked rescue and recovery: Nov/Dec 2001

Worked rescue and recovery: Jan-July 2002

30 or more Total Days in Nov/Dec

Occupational exposure to ergonomic risk factors
Occupational exposure to dust, wood

Exposed to fumes from cutting/burning during rescue and recovery
Exposed to human remains during rescue and recovery
Work with concrete

See any Dead bodies, 9/11 or afterward

Drink alcohol due to being upset by 9/11

Know anyone who was killed on 9/11

Occupational exposure to pesticides

Occupational exposure to diesel exhaust

Occupational exposure to lead

Retired at V1

See anyone Injured or killed, 9/11 or afterward

Forced to evacuate

Occupational exposure to non-diesel exhaust
Trade/profession on 9/10/01: Construction

Employed full time at V1

Life was endangered by your work on the WTC effort

See a Recognizable body parts, 9/11 or afterward

Rescue and Recovery Activity: Perimeter security
Trade/profession on 9/10/01: Protective services or military
See families of those who had been killed

Rescue and Recovery Activity: Search and rescue

Majority of shift: On the pile/in the pit

Ever slept on site

Life in danger during the 9/11 attacks

See recoveries of bodies, 9/11 or afterward

Occupation: Police officer

Rescue and Recovery Activity: Police officer

See Personal effects 9/11 or afterward

Unrecognizable body parts or body fluids, 9/11 or afterward
Majority of shift: Landfill

Consumed alcohol during the month after 9/11
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Enclosed area heavily contaminated with dust/debris
Exposed to blood and/or body fluids during rescue and recovery
Work in enclosed area/not open to gen atmosphere
Exposed to mold during rescue and recovery

Exposed to ergonomic risk factors during rescue and recovery
Exposed to human remains during rescue and recovery
Work near any area(s) where torch cutting/burning
Exposed to smoke from fires during rescue and recovery
Drink alcohol due to being upset by 9/11

Exposed to chemicals during rescue and recovery

Majority of shift: Adjacent to pile/pit

Trade/profession on 9/10/01: Construction

Work near any area(s) where concrete work

Exposed to hydrogen sulfide/rotten egg during rescue and recovery
Worked near cutting//burning: Perimeter

Know anyone who was killed on 9/11

Work with concrete

Worked rescue and recovery: Oct 2001

Exposed to fumes from cutting/burning during rescue and recovery
Worked rescue and recovery: Nov/Dec 2001

Rescue and Recovery Activity: Search and rescue

See any Dead bodies, 9/11 or afterward

Exposed to dust during rescue and recovery

Exposed to sewage during rescue and recovery

Worked near concrete work: Perimeter

30 or more Total Days in Nov/Dec

Occupational exposure to fiberglass

Worked near concrete work: Pile/pit

20 or more Total Days in Oct

13 or more Total Days in Sept

Occupational exposure to asbestos

Occupational exposure to dust, mineral or mining

Worked near cutting//burning: Pile/pit

45 or more Total Days in Jan-July

Enclosed area coated with a visible but light layer of dust/debris
See anyone Injured or killed, 9/11 or afterward

Worked rescue and recovery: Jan-July 2002

Majority of shift: On the pile/in the pit

Ever slept on site

Exposed to noise during rescue and recovery

Exposed to heat/cold during rescue and recovery

Life was endangered by your work on the WTC effort
Forced to evacuate

Life in danger during the 9/11 attacks

WTC dust exposure: Significant amounts but not directly in cloud
WTC dust exposure: Directly in the cloud

Occupational exposure to ergonomic risk factors

Exposed to diesel exhaust during rescue and recovery

12 or more Hours per Day in Sept

Occupational exposure to industrial cleaning solutions
Lower Manhattan (South of Canal Street) at any time 9/11/2001
Occupational exposure to dust, silica/sand

Occupational exposure to dust, wood

See a Recognizable body parts, 9/11 or afterward
Unrecognizable body parts or body fluids, 9/11 or afterward
See recoveries of bodies, 9/11 or afterward

See families of those who had been killed

See Personal effects 9/11 or afterward

Rescue and Recovery Activity: Perimeter security
Occupational exposure to welding fumes or brazing
Majority of shift: Landfill

Occupational exposure to solvents/gasoline

Supervisory

Rescue and Recovery Activity: Bucket brigade
Occupational exposure to heat/cold stress

Occupation: Police officer

Occupational exposure to lead

Occupational exposure to noise

Consumed alcohol during the month after 9/11

Retired at V1

Rescue and Recovery Activity: Police officer

Occupational exposure to dust, general

Occupational exposure to pesticides

Occupational exposure to diesel exhaust

Trade/profession on 9/10/01: Protective services or military
Occupational exposure to non-diesel exhaust

Majority of shift: Elsewhere - south of Canal Street
Employed full time at V1
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Enclosed area heavily contaminated with dust/debris
Trade/profession on 9/10/01: Construction

Occupational exposure to fiberglass

Work in enclosed area/not open to gen atmosphere
Exposed to ergonomic risk factors during rescue and recovery
Occupational exposure to dust, mineral or mining

Exposed to sewage during rescue and recovery
Occupational exposure to ergonomic risk factors
Occupational exposure to industrial cleaning solutions
Exposed to noise during rescue and recovery

Exposed to hydrogen sulfide/rotten egg during rescue and recovery
20 or more Total Days in Oct

Enclosed area coated with a visible but light layer of dust/debris
Exposed to mold during rescue and recovery

Work near any area(s) where torch cutting/burning

Worked near cutting/burning: Pile/pit

45 or more Total Days in Jan-July

Exposed to chemicals during rescue and recovery

Worked near concrete work: Pile/pit

Occupational exposure to dust, silica/sand

Ever slept on site

Exposed to blood and/or body fluids during rescue and recovery
30 or more Total Days in Nov/Dec

Exposed to fumes from cutting/burning during rescue and recovery
Exposed to heat/cold during rescue and recovery

Work near any area(s) where concrete work

WTC dust exposure: Directly in the cloud

Occupational exposure to asbestos

Occupational exposure to welding fumes or brazing
Exposed to smoke from fires during rescue and recovery
Drink alcohol due to being upset by 9/11

Occupational exposure to dust, wood

Exposed to dust during rescue and recovery

Majority of shift: On the pile/in the pit

13 or more Total Days in Sept

Occupational exposure to dust, general

Work with concrete

Rescue and Recovery Activity: Bucket brigade

See any Dead bodies, 9/11 or afterward

Know anyone who was killed on 9/11

Lower Manhattan (South of Canal Street) at any time 9/11/2001
Rescue and Recovery Activity: Search and rescue

Majority of shift: Adjacent to pile/pit

Exposed to human remains during rescue and recovery
See anyone Injured or killed, 9/11 or afterward
Occupational exposure to solvents/gasoline

Occupational exposure to heat/cold stress

Worked rescue and recovery: Jan-July 2002

Occupational exposure to noise

Exposed to diesel exhaust during rescue and recovery

Life in danger during the 9/11 attacks

Life was endangered by your work on the WTC effort

WTC dust exposure: Significant amounts but not directly in cloud
Forced to evacuate

Worked near cutting//burning: Perimeter

Worked rescue and recovery: Nov/Dec 2001

Worked near concrete work: Perimeter

Worked rescue and recovery: Oct 2001

12 or more Hours per Day in Sept

Occupational exposure to diesel exhaust

Occupational exposure to pesticides

Unrecognizable body parts or body fluids, 9/11 or afterward
See a Recognizable body parts, 9/11 or afterward
Occupational exposure to non-diesel exhaust

See recoveries of bodies, 9/11 or afterward

See families of those who had been killed

See Personal effects 9/11 or afterward

Occupational exposure to lead

Consumed alcohol during the month after 9/11

Supervisory

Retired at V1

Majority of shift: Landfill

Majority of shift: Elsewhere - south of Canal Street

Rescue and Recovery Activity: Perimeter security

Rescue and Recovery Activity: Police officer

Employed full time at V1

QOccupation: Police officer

Trade/profession on 9/10/01: Protective services or military

Weights for Headaches
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Enclosed area heavily contaminated with dust/debris

Work in enclosed area/not open to gen atmosphere

Work with concrete

Exposed to blood and/or body fluids during rescue and recovery
C dust exposure: Directly in the cloud

Work near any area(s) where torch cutting/burning
Exposed to human remains during rescue and recovery
Exposed to ergonomic risk factors during rescue and recovery
Exposed to chemicals during rescue and recovery
Trade/profession on 9/10/01: Construction

Work near any area(s) where concrete work

Ever slept on site

45 or more Total Days in Jan-July

Exposed to mold during rescue and recovery

30 or more Total Days in Nov/Dec

Worked rescue and recovery: Jan-July 2002

20 or more Total Days in Oct

Exposed to sewage during rescue and recovery

Lower Manhattan (South of Canal Street) at any time 9/11/2001
Drink alcohol due to being upset by 9/11

Occupational exposure to dust, mineral or mining

Know anyone who was killed on 9/11

Rescue and Recovery Activity: Search and rescue
Exposed to hydrogen sulfide/rotten egg during rescue and recovery
See any Dead bodies, 9/11 or afterward

Worked near cutting/burning: Pile/pit

13 or more Total Days in Sept

Occupational exposure to ergonomic risk factors

Enclosed area coated with a visible but light layer of dust/debris
Worked near concrete work: Perimeter

Majority of shift: Adjacent to pile/pit

Retired at V1

Exposed to fumes from cutting/burning during rescue and recovery
Majority of shift: On the pile/in the pit

Worked near cutting//burning: Perimeter

Occupational exposure to dust, silica/sand

Worked near concrete work: Pile/pit

WTC dust exposure: Significant amounts but not directly in cloud
Occupational exposure to fiberglass

See anyone Injured or killed, 9/11 or afterward

Life was endangered by your work on the WTC effort

Life in danger during the 9/11 attacks

Worked rescue and recovery: Nov/Dec 2001

Exposed to smoke from fires during rescue and recovery
Worked rescue and recovery: Oct 2001

Occupational exposure to industrial cleaning solutions
Forced to evacuate

Exposed to noise during rescue and recovery
Occupational exposure to asbestos

Exposed to dust during rescue and recovery

Exposed to heat/cold during rescue and recovery

Exposed to diesel exhaust during rescue and recovery

12 or more Hours per Day in Sept

See a Recognizable body parts, 9/11 or afterward

See Personal effects 9/11 or afterward

Unrecognizable body parts or body fluids, 9/11 or afterward
See families of those who had been killed

Consumed alcohol during the month after 9/11

See recoveries of bodies, 9/11 or afterward

Occupational exposure to noise

Occupational exposure to welding fumes or brazing
Rescue and Recovery Activity: Bucket brigade
Occupational exposure to dust, wood

Occupational exposure to pesticides

Supervisory

Majority of shift: Elsewhere - south of Canal Street
Occupational exposure to dust, general

Occupational exposure to non-diesel exhaust
Occupational exposure to solvents/gasoline

Occupational exposure to heat/cold stress

Occupational exposure to diesel exhaust

Occupational exposure to lead

Rescue and Recovery Activity: Police officer

Majority of shift: Landfill

Rescue and Recovery Activity; Perimeter security
Occupation: Police officer

Trade/profession on 9/10/01: Protective services or military
Employed full time at V1
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Know anyone who was killed on 9/11

Enclosed area heavily contaminated with dust/debris
Exposed to human remains during rescue and recovery
Exposed to blood and/or body fluids during rescue and recovery
Exposed to hydrogen sulfide/rotten egg during rescue and recovery
Exposed to ergonomic risk factors during rescue and recovery
Exposed to smoke from fires during rescue and recovery
Exposed to fumes from cutting/burning during rescue and recovery
Exposed to mold during rescue and recovery

Exposed to dust during rescue and recovery

Work in enclosed area/not open to gen atmosphere

Work near any area(s) where concrete work

See any Dead bodies, 9/11 or afterward

Work near any area(s) where torch cutting/burning
Exposed to chemicals during rescue and recovery

Worked rescue and recovery: Oct 2001

See anyone Injured or killed, 9/11 or afterward

Rescue and Recovery Activity: Search and rescue

Worked near concrete work: Perimeter

Worked near cutting//burning: Perimeter

Majority of shift: Adjacent to pile/pit

Trade/profession on 9/10/01: Construction

Occupational exposure to dust, mineral or mining

Life was endangered by your work on the WTC effort

Drink alcohol due to being upset by 9/11

Exposed to sewage during rescue and recovery

WTC dust exposure: Directly in the cloud

Ever slept on site

Worked rescue and recovery: Nov/Dec 2001

Forced to evacuate

Worked near concrete work: Pile/pit

30 or more Total Days in Nov/Dec

45 or more Total Days in Jan-July

Exposed to noise during rescue and recovery

Exposed to diesel exhaust during rescue and recovery
Occupational exposure to asbestos

Life in danger during the 9/11 attacks

Worked rescue and recovery: Jan-July 2002

13 or more Total Days in Sept

Work with concrete

12 or more Hours per Day in Sept

Exposed to heat/cold during rescue and recovery
Occupational exposure to fiberglass

Worked near cutting/burning: Pile/pit

20 or more Total Days in Oct

Majority of shift: On the pile/in the pit

Occupational exposure to dust, silica/sand

Occupational exposure to industrial cleaning solutions
Lower Manhattan (South of Canal Street) at any time 9/11/2001
WTC dust exposure: Significant amounts but not directly in cloud
Occupational exposure to dust, wood

Enclosed area coated with a visible but light layer of dust/debris
Occupational exposure to ergonomic risk factors

See a Recognizable body parts, 9/11 or afterward

See recoveries of bodies, 9/11 or afterward

See families of those who had been killed

Unrecognizable body parts or body fluids, 9/11 or afterward
See Personal effects 9/11 or afterward

Rescue and Recovery Activity: Perimeter security
Consumed alcohol during the month after 9/11

Rescue and Recovery Activity: Bucket brigade
Occupational exposure to lead

Occupational exposure to pesticides

Retired at V1

Occupational exposure to welding fumes or brazing
Rescue and Recovery Activity: Police officer

Occupational exposure to solvents/gasoline

Occupation: Police officer

Occupational exposure to diesel exhaust

Occupational exposure to heat/cold stress

Majority of shift: Landfill

Occupational exposure to noise

Tradel/profession on 9/10/01: Protective services or military
Supervisory

Occupational exposure to dust, general

Occupational exposure to non-diesel exhaust

Employed full time at V1

Majority of shift: Elsewhere - south of Canal Street
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