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Creating the Career Firefighter 
Health Study
DDAAVVIIDD  PPRREEZZAANNTT,,  MMDD
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Background (FDNY)

FDNY has shown many health outcomes are elevated among WTC-exposed 
firefighters compared with lower exposed participants and the general 
population

However, firefighting in general is also associated with many health outcomes 
e.g., cancer, mortality, asthma, respiratory symptoms (cough, sore throat, 

dyspnea), pulmonary function, acute cardiovascular events, and mental 
health symptoms

Conversely, actively employed individuals are healthier and have less mortality 
compared to general population
 Firefighters may have even better health
 Required to pass physical fitness test
 National hiring guidelines often exclude those with pre-existing conditions

2
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Background (NISOH)

NISOH assembled a cohort of 29,992 professional firefighters 
employed any time between 1950-2009 from the San Francisco 
(5,313), Chicago (15,184), and Philadelphia (9,495) fire departments 
to study cancer and mortality. (Daniels RD et al., Occup Environ Med, 2014)

In 2016, we were funded to use this cohort as a comparison 
population for WTC-exposed firefighters 

Follow-up study now includes FDNY firefighters and is called the 
Career Firefighter Health Study to better reflect long-term goals.

3
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Background (NISOH)

To compare cancer rates in WTC-exposed firefighters (FDNY) and 
non-WTC-exposed firefighters (SFFD, CFD, PFD) to those of the US 
general population.  

To establish a subgroup of firefighters for lifelong follow-up via the 
completion of a health questionnaire, and then 
Track mental and physical health symptoms and diagnoses among 

firefighters
Compare mental and physical health symptoms and diagnoses in WTC-

exposed firefighters and non-WTC-exposed firefighters.

4
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What have we already accomplished:
We added the FDNY firefighters to the original NIOSH population 
WTC-exposed (n=13,833) and non-WTC-exposed (currently, n=18,521) 

 Career Firefighter Health Study now totals over 60,000 firefighters

We have conducted:
Linkages (State cancer registries, National Death Index registry) 
Web-based survey for health characteristics & self-reported diseases 

5
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Linkages and Survey
Flowchart

6
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Challenges
State Cancer Registry Linkage Delays 
It took nearly 3 years to receive data from all the cancer registries

Data Use Agreements 
In 2016, Philadelphia Fire Department was the only department 

that required a DUA. This process still took over a year to 
complete.

7
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New NIOSH Funding
In September 2022, FDNY was funded to maintain & expand the Career 
Firefighter Health Study cohort. 

Our goals are to:

1. Update the 4-city cohort (FDNY, Chicago, Philadelphia, San Francisco) by 
adding firefighters hired after 2009:

2. Repeat our linkages with state cancer registries and the National Death 
Index to identify new cancers 

We already have cancer & cause of death through 2016 obtained under our earlier grant
3. Add other cities/geographic areas
 Discussion on-going with Boston, Miami & Miami-Dade, and Indianapolis

8
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Current findings using the CFHS 
Cancer and Mortality data
RRAACCHHEELL  ZZEEIIGG--OOWWEENNSS,,  DDrrPPHH
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Original NIOSH findings ((DDaanniieellss  RRDD  eett  aall..,,  OOccccuupp EEnnvviirroonn  MMeedd,,  22001144))

2
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CFHS cancer linkages
Linked with 10 state cancer registries based on areas where the firefighters 
lived/retired to
 Arizona, California, Florida, Illinois, Indiana, Michigan, New Jersey, Oregon, Pennsylvania, and Washington

 Data from the original NIOSH study could not be used because of DUAs with states

 Once we add new fire departments, future linkages will include additional states and/or the Virtual Pooled 
Registry 

Cancer data are complete through 2016

All 29,992 firefighters were included in the linkages
 Population includes firefighters hired between 1950 and 2009

 To date, cancer analyses have focused on firefighters active on 9/11/2001 (~9,000) to be comparable to WTC-
exposed FDNY firefighters

3
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Population Characteristics 
19,599 Firefighters employed on 9/11/2001

Male WTC-exposed FDNY 
firefighters actively 

employed on 9/11/2001

Male non-FDNY, non-WTC-
exposed firefighters actively 

employed on 9/11/2001*
Total N 10,786 8,813
Age on 9/11, mean ± SD 40.4±7.5 43.9±9.2
Race/ethnicity, N (%)
Non-Hispanic White  10,121 (93.8%) 6,117 (69.4%)
Non-Hispanic Black 282 (2.6%) 1,589 (18.0%)
Hispanic 353 (3.3%) 736 (8.3%) 
Othera 30 (0.3%) 371 (4.2%)

Smoking status, N (%)
Current  373 (3.5%) b 189 (6.6%)c

Former 3,233 (30.2%)b 1,056 (37.0%)c

Never 7,117 (66.4%) b 1,611 (56.4%) c

Deceased by 12/31/16, N (%) 261 (2.4%) 605 (6.9%)

4

Note: 
Throughout this presentation,
CFHS includes only males due 
to low numbers of females.  
Next phase should enable their 
inclusion.

* Firefighters from San Francisco,
Chicago, & Philadelphia

a Includes Asian and Native 
American race categories; 
b N=10,723 who self-
reported smoking status;
c N=2,856 who completed 
Career Firefighter Health 
Study survey
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Male WTC-exposed FDNY 
firefighters actively 

employed on 9/11/2001

Male non-FDNY, non-WTC-
exposed firefighters actively 

employed on 9/11/2001*
Site SIR 95% CI SIR 95% CI

All cancer sites 1.15 (1.08-1.23) 1.05 (0.98-1.12)

Prostate 1.70 (1.53-1.88) 1.22 (1.11-1.35)

Lung 0.53 (0.39-0.72) 0.71 (0.57-0.89)

Kidney 0.93 (0.67-1.28) 1.19 (0.90-1.56)

Non-Hodgkin 
Lymphoma 1.39 (1.06-1.83) 1.04 (0.77-1.41)

Melanoma (skin) 1.59 (1.30-1.96) 1.39 (1.07-1.79)

Thyroid 2.37 (1.78-3.17) 1.01 (0.61-1.67)

5

Refs: Webber et al OEM 2021
Daniels RD et al., Occup Environ Med, 2014

Career Firefighter Health Study Cancer Results 
Firefighters' vs US Standardized Incidence Ratios (SIRs)
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Career Firefighter Health Study Cancer Results 
Firefighters' vs US Standardized Incidence Ratios (SIRs)

Male WTC-exposed FDNY 
firefighters actively 

employed on 9/11/2001

Male non-FDNY, non-WTC-
exposed firefighters actively 

employed on 9/11/2001*
Site SIR 95% CI SIR 95% CI

All cancer sites 1.15 (1.08-1.23) 1.05 (0.98-1.12)

Prostate 1.70 (1.53-1.88) 1.22 (1.11-1.35)

Lung 0.53 (0.39-0.72) 0.71 (0.57-0.89)

Kidney 0.93 (0.67-1.28) 1.19 (0.90-1.56)

Non-Hodgkin 
Lymphoma 1.39 (1.06-1.83) 1.04 (0.77-1.41)

Melanoma (skin) 1.59 (1.30-1.96) 1.39 (1.07-1.79)

Thyroid 2.37 (1.78-3.17) 1.01 (0.61-1.67)

6

Refs: Webber et al OEM 2021
Daniels RD et al., Occup Environ Med, 2014

Cancer Risk was elevated for:
• All cancer sites (WTC)
• Prostate cancer (Both cohorts)
• Non-Hodgkin Lymphoma (WTC)
• Melanoma (Both cohorts)
• Thyroid Cancer (WTC)
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Male WTC-exposed FDNY 
firefighters actively 

employed on 9/11/2001

Male non-FDNY, non-WTC-
exposed firefighters actively 

employed on 9/11/2001*
Site SIR 95% CI SIR 95% CI

All cancer sites 1.15 (1.08-1.23) 1.05 (0.98-1.12)

Prostate 1.70 (1.53-1.88) 1.22 (1.11-1.35)

Lung 0.53 (0.39-0.72) 0.71 (0.57-0.89)

Kidney 0.93 (0.67-1.28) 1.19 (0.90-1.56)

Non-Hodgkin 
Lymphoma 1.39 (1.06-1.83) 1.04 (0.77-1.41)

Melanoma (skin) 1.59 (1.30-1.96) 1.39 (1.07-1.79)

Thyroid 2.37 (1.78-3.17) 1.01 (0.61-1.67)

7

Refs: Webber et al OEM 2021
Daniels RD et al., Occup Environ Med, 2014

Cancer Risk was reduced for:
• Lung Cancer (Both cohorts)

Career Firefighter Health Study Cancer Results 
Firefighters' vs US Standardized Incidence Ratios (SIRs)
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Male WTC-exposed FDNY 
firefighters actively 

employed on 9/11/2001

Male non-FDNY, non-WTC-
exposed firefighters actively 

employed on 9/11/2001*
Original NIOSH findings 

(1985-2009)
Site SIR 95% CI SIR 95% CI SIR 95% CI

All cancer sites 1.15 (1.08-1.23) 1.05 (0.98-1.12) 1.09 (1.06 -1.12)

Prostate 1.70 (1.53-1.88) 1.22 (1.11-1.35) 1.03 (0.98-1.09)

Lung 0.53 (0.39-0.72) 0.71 (0.57-0.89) 1.12 (1.04-1.21)

Kidney 0.93 (0.67-1.28) 1.19 (0.90-1.56) 1.27 (1.09-1.48)

Non-Hodgkin 
Lymphoma 1.39 (1.06-1.83) 1.04 (0.77-1.41) 0.99 (0.85-1.15)

Melanoma (skin) 1.59 (1.30-1.96) 1.39 (1.07-1.79) 0.87 (0.73-1.03)

Thyroid 2.37 (1.78-3.17) 1.01 (0.61-1.67) 0.87 (0.56-1.28)

8

Refs: Webber et al OEM 2021
Daniels RD et al., Occup Environ Med, 2014

Original Cohort was older and may have had different exposures due to changes in PPE and health behaviors 

Career Firefighter Health Study Cancer Results 
Firefighters' vs US Standardized Incidence Ratios (SIRs)
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We compared incidence rates in FDNY WTC-exposed male firefighters to 
incidence rates to the non-WTC-exposed male firefighters (CFD, PFD, SFFD)

FDNY WTC-exposed vs            
non-FDNY, non-WTC-
exposed firefighters 

Webber et al, 2021
Data through 2016

RR
 (9

5%
 C

I) All cancers 1.13 (1.02-1.25)

Thyroid 2.53 (1.37-4.70)

Prostate 1.39 (1.19-1.63)

Lung 0.87 (0.57-1.33)

Skin Melanoma 1.12 (0.80-1.57)
Ref: Webber et al OEM 2021

Career Firefighter Health Study Cancer Results 
WTC vs. Non-WTC
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CFHS Mortality Linkage
We linked with the National Death Index to obtain date of death 
and cause of death
As with the cancer linkages, we could not use data from the original 

NIOSH study

Analyses were also restricted to firefighters active on 9/11/2001

10



25World Trade Center Health Program Research Meeting 2023 NOVEMBER / WINTER NYU

Career Firefighter Health Study Mortality Results 
Firefighters' vs US Standardized Mortality Ratios (SMRs)

Cause of death
Male WTC-exposed FDNY 

firefighters actively 
employed on 9/11/2001

Male non-FDNY, non-WTC-
exposed firefighters actively 

employed on 9/11/2001*
SMR 95% CI SMR 95% CI

All 0.30 0.26-0.34 0.60 0.55-0.65

All cancers 0.40 0.32-0.49 0.73 0.64-0.84

Heart diseases 0.27 0.20-0.35 0.51 0.42-0.60

Other diseases of the circulatory system 0.18 0.08-0.35 0.38 0.24-0.56

Diseases of the respiratory system 0.31 0.17-0.51 0.57 0.40-0.79

Diseases of the digestive system 0.13 0.06-0.26 0.42 0.27-0.62

Fire in building 5.79 2.64-10.99 4.56 1.83-9.39

Intentional self-harm (suicide) 0.36 0.21-0.58 1.01 0.68-1.43

11

Both WTC-exposed and 
non-exposed firefighter 
had lower than 
expected all-cause 
mortality compared 
with US rates. 

Refs: Singh et al OEM 2023
Pinkerton L et al Occup Environ Med. 2020
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Cause of death
Male WTC-exposed FDNY 

firefighters actively 
employed on 9/11/2001

Male non-FDNY, non-WTC-
exposed firefighters actively 

employed on 9/11/2001*
Original NIOSH findings 

(1950-2016)
SMR 95% CI SMR 95% CI SMR 95% CI

All 0.30 0.26-0.34 0.60 0.55-0.65 0.97 0.95-0.98

All cancers 0.40 0.32-0.49 0.73 0.64-0.84 1.12 1.08-1.16

Heart diseases 0.27 0.20-0.35 0.51 0.42-0.60

Other diseases of the circulatory system 0.18 0.08-0.35 0.38 0.24-0.56

Diseases of the respiratory system 0.31 0.17-0.51 0.57 0.40-0.79

Diseases of the digestive system 0.13 0.06-0.26 0.42 0.27-0.62

Fire in building 5.79 2.64-10.99 4.56 1.83-9.39

Intentional self-harm (suicide) 0.36 0.21-0.58 1.01 0.68-1.43

12
Refs: Singh et al OEM 2023
Pinkerton L et al Occup Environ Med. 2020

Original Cohort was older and may have had different exposures due to changes in PPE and health behaviors 

Career Firefighter Health Study Mortality Results 
Firefighters' vs US Standardized Mortality Ratios (SMRs)
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Career Firefighter Health Study Mortality Results 
WTC vs. Non-WTC
All-cause and cause-specific mortality were lower in WTC-exposed compared with 
non-WTC-exposed firefighters. 

13

Adjusted relative rates (RR) of deaths in male WTC-exposed FDNY firefighters vs. male non-WTC-
exposed non-FDNY firefighters, 9/11/2001-12/31/2016

Cause of death (NIOSH major category) Adj. RR (95% CI)a

All deaths 0.54 (0.49-0.59)

All cancers 0.72 (0.65-0.79)

Diseases of the heart (16) 0.61 (0.55-0.67)

Other diseases of the circulatory system (17) 0.74 (0.66-0.84)

Diseases of the respiratory system (18) 0.69 (0.62-0.77)

Diseases of the digestive system (19) 0.54 (0.48-0.60)

Intentional self-harm (suicide) (27; 116) 0.44 (0.39-0.50)

aRegression
models adjusted 
for age on 
9/11/2001 and 
race/ethnicity;

Ref: Singh et al OEM 2023
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Impact to the members
While the WTC-exposed firefighters have a greater incidence of 
cancer compared with non-exposed firefighters, their risk of 
mortality is lower. 
This could be because of the care the WTC-exposed firefighters receive as 

part of the WTCHP
Currently funded to investigate this among responders diagnosed with cancer

14
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CFHS Survey
• FDNY administers health questionnaires at members’ annual medical monitoring exams

• CFHS survey was designed to be nearly identical and provide insight on self-reported 
health status and conditions

2

• Questions/health topics:
• Lower & upper respiratory 
symptoms/conditions/medications
• Sleep
• Gastrointestinal conditions
• Cancer diagnoses & prevention
• Musculoskeletal conditions
• Cardiovascular conditions

• Vascular & neurological 
symptoms/conditions
• Smoking/alcohol use
• Depression, PTSD, and cognitive 
function screening
• Endocrine conditions
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CFHS Survey
Non-FDNY Firefighters

3

SFFD 
43% 

response 
(n=1,163)

PFD 
35% 

response 
(n=1,442)

CFD 
31% 

response 
(n=2,357)

Total response 34% 
(n=4,962)

Zeig-Owens et al. Am J Ind Med. 2021.

Alive as of 12/31/2016
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CFHS Survey Studies to date
•Mental Health Outcomes
•Obstructive Airway Disease

•Cardiovascular Disease

4
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Mental Health
• Objective: to evaluate subjective cognitive concerns, PTSD symptoms, 

and depressive symptoms by fire department

Mueller et al Am J Ind Med. 2021.

WTC-Exposed 
FDNY*

Chicago FD* Philadelphia FD* San Francisco FD*

Median number of CFI 
Cognitive Concerns

0 1 2 1

Probable PTSDa (%) 671 (8%) 64 (5%) 68 (9%) 28 (4%)
Probable Depressionb

(%)
1,408 (17%) 182 (15%) 168 (22%) 110 (17%)

*Actively employed on 9/11/2001, and answered the mental health questions
ascore ≥44 on PCL-S (PTSD screening questionnaire)
bscore ≥16 on CES-D (depression screening questionnaire)
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Mental Health
Summary

• WTC exposure associated with fewer subjective cognitive concerns
• Variability between fire departments limited ability to evaluate the 

association of WTC exposure and PTSD/depression
• Across departments, older age associated with more cognitive 

concerns, but fewer PTSD and depressive symptoms

6



39World Trade Center Health Program Research Meeting 2023 NOVEMBER / WINTER NYU

Obstructive Airway Disease
• Objective: to estimate the association between WTC exposure and 
OAD in career firefighters and a US general population
• Outcomes: self-reported obstructive airway diseases

• Asthma
• COPD/emphysema/bronchitis (“COPD”)
• Any OAD (at least one of the above conditions)

7
Mueller et al Am J Ind Med. 2023.
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Obstructive Airway Disease
Summary
• All firefighters had higher rates than US population (NHIS). 

• WTC-exposed firefighters had higher rates than non-exposed firefighters
• Compared with the US population, non-WTC-exposed firefighters were less 
likely to report asthma, but more likely to report COPD.

9
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Cardiovascular Disease
• Objective: to assess the effect of WTC exposure on cardiovascular disease (CVD) 
in career firefighters cross-sectionally

• Outcomes: self-reported cardiovascular diseases
• Coronary artery disease (CAD) – includes myocardial infarction, angina, and 

coronary artery disease
• Stroke – includes stroke/cerebrovascular accident and transient ischemic 

attack
• Stroke/CAD – includes reporting either or both of the above conditions

10
Self-reported cardiovascular disease in career firefighters with and without World Trade Center exposure. JOEM. Under review.
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US General Population Comparison
• For an additional external comparison, used a US general population 
survey
• National Health Interview Survey 2019

• Cross-sectional interview conducted in 2019 of the US 
noninstitutionalized civilian population

11
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Cardiovascular Disease – Firefighters Only

12

1Includes any report of stroke or CAD
2Includes diagnoses of stroke/CVA or TIA
3Inclused diagnoses of CAD, MI, or angina

Age, race, and BMI were included in the model (complete case analysis, n=12,516)

Estimated odds ratios (95% CI) for self-reported CVD diagnoses by exposure status 

Estimated odds ratios (95% CI) for self-reported CVD diagnoses by exposure level

Stroke/CAD1 Stroke2 CAD3

WTC-exposed 1.23 (1.06, 1.43) 1.03 (0.79, 1.35) 1.25 (1.06, 1.47)

Non-exposed ref ref ref

Stroke/CAD1 Stroke2 CAD3

High exposure 1.45 (1.18, 1.79) 1.18 (0.80, 1.75) 1.48 (1.18, 1.86)

Moderate exposure 1.31 (1.11, 1.54) 1.07 (0.79, 1.44) 1.32 (1.10, 1.57)

Low exposure 1.00 (0.83, 1.21) 0.90 (0.64, 1.27) 1.03 (0.84, 1.26)

Non-exposed ref ref ref

P for trend P<0.0001 P=0.33 P<0.0001
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Cardiovascular Disease – Firefighters & US Population

13

1Includes any report of stroke or CAD
2Includes diagnoses of stroke/CVA or TIA
3Inclused diagnoses of CAD, MI, or angina

Age, race, and BMI were included in the model (complete case analysis, n=12,516)

Estimated odds ratios (95% CI) for self-reported CVD diagnoses in all firefighters compared with the US 
population by exposure status

Estimated odds ratios (95% CI) for self-reported CVD diagnoses in all firefighters compared with the US 
population by exposure level

Stroke/CAD1 Stroke2 CAD3

WTC-exposed 0.81 (0.73, 0.90) 0.62 (0.51, 0.74) 0.86 (0.77, 0.97)

Non-exposed 0.71 (0.62, 0.82) 0.66 (0.51, 0.84) 0.74 (0.64, 0.87)

US Population ref ref ref

Stroke/CAD1 Stroke2 CAD3

High exposure 0.96 (0.80, 1.14) 0.68 (0.48, 0.95) 1.02 (0.84, 1.24)

Moderate exposure 0.86 (0.76, 0.98) 0.62 (0.49, 0.78) 0.91 (0.79, 1.04)

Low exposure 0.67 (0.58, 0.79) 0.54 (0.40, 0.72) 0.72 (0.61, 0.86)

US Population ref ref ref

P for trend P<0.0001 P<0.0001 P<0.0001
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Validated Cardiovascular Disease
• Self-report can be a significant limitation
• Using medical record diagnoses, we evaluated the agreement 
between self-reported diagnoses and confirmed diagnoses.

•The agreement was similar to both WTC and non-WTC published 
estimates for each condition, suggesting that self-report bias would 
be non-differential

14
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Cardiovascular Disease
Summary
• Increasing WTC exposure was positively associated with two CVD outcomes comparing 
WTC-exposed firefighters to non-WTC-exposed firefighters

• Compared with the NHIS population, all firefighters had lower odds of all three CVD 
outcomes (strong healthy worker effect for CVD)

• These results show a consistent message to prior findings within FDNY WTC-exposed 
firefighters
• Cohen et al. 2019 (JAMA Open) used medical record-validated diagnoses to examine 

long-term CVD risk
• Findings suggest a significant association between greater WTC exposure and long-

term CVD risk

15
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Impact 
How the CFHS serves WTC-exposed members

•Improves understanding of the extent to which WTC exposure is associated with 
various health conditions by controlling for the firefighting-occupation 
confounder

•Important to have this comparison group, since general population comparisons 
shown to be biased by healthy worker effect
• E.g. underestimated association between WTC exposure and asthma

• True WTC and asthma association was higher when controlling for the 
firefighter occupation because non-WTC-exposed firefighters had lower odds 
of asthma than the general population.

16
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Future research
•More years of follow-up with future cancer and death linkages
•Additional firefighters (depts and those hired after 2009)

•Follow-up survey

17
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Extra Slide
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20

Zeig-Owens et al Am J Ind Med. 2021.

Flow chart for identifying 
CFHS Outreach Cohort for 
the survey.

*

* FDNY’s electronic database 
begins in ~1987 so firefighters who 
retired before then were not sent 
to NDI as they would not be 
analyzed in comparison to FDNY. 
This also reduced expenses. 
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Introduction
• Following the September 11, 2001, attacks on the World 

Trade Center, the prevalence of PTSD has varied from 3.8% 
to 29.6% depending on the population and time period.

• A growing body of literature has focused on social 
context as a possible protective factor against the 
development of or worsening of 9/11 PTSD.

Liu SY, Li J, Leon LF, Schwarzer R, Cone J. The Bidirectional Relationship between Posttraumatic Stress Symptoms and Social 

Support in a 9/11-Exposed Cohort: A Longitudinal Cross-Lagged Analysis. Int. J. Environ. Res. Public Health 2022, 19, 2604. 

https://doi.org/10.3390/ijerph19052604
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PTSD and Social Support
• Previous research shows conflicting results about the relationship 

between PTSD and social support.

• This study analyzes the time-varying relationship between PTSD
symptoms and social support over 14 years among WTC Health 
Registry enrollees. 

• GOAL: Is there a cross-lagged effect between PTSD and social 
support after controlling for prior levels of both variables?
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Social Support

• Emotional support: Have 
someone in your life who 
shows verbal or nonverbal 
care towards you

• Tangible support: Have 
someone in your life who 
gives you concrete, direct 
assistance
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Methods

• Cross-lagged structural equation modeling 

• Lavaan package in R

• Sub-analyses stratified by enrollee group 
(rescue/recovery workers vs. community members) 
and by type of perceived social support (emotional vs. 
tangible).
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Study Population
Inclusion: 71,426 exposed enrollees in the WTCHR, of whom 
27,959 participated in all three follow-up surveys, W2-W4. 
Exclusion: Incomplete data on social support (n=1661) and 
PCL (n=2948), pre-9/11 diagnosed PTSD (n=185).

Participants in all three follow-up surveys more likely to be 
male, non-Latino White, and to have higher educational 
attainment.

Participants were also slightly older at W1 (mean age 45.6 
years (SD: 10.8) vs. 43.5 (12.8)) and had lower mean PCL
scores than non-participants (29.6 (SD: 12.4) vs. 31.5
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Results Higher PCL scores for PTSD was 
associated with lower subsequent 
social support. Greater social support 
was associated with subsequent 
lowest PCL scores for PTSD.

Cross-lagged models for PTSD and social support through four waves in the full sample,
WTCHR, 2003–2016 (n = 23,165)
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Results (Larger Effects)

Cross-lagged models for PTSD and social support through four waves in the full sample, with Emotional and Tangible
Support WTCHR, 2003–2016 (n = 23,165)

Larger effect estimates for PCL scores of PTSD to 
subsequent reported support were found for 
Emotional Support compared to Tangible Support.
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Results(2)

Similar patterns where PCL scores of PTSD  was associated with 
decreased subsequent support found in rescue/recovery workers.  
NO statistically significant association between W3 reported support 
and W4 PCL scores of PTSD for rescue/recovery workers.

Rescue/recovery workers, WTCHR, 2003–2016 (n = 11,137)
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Results(3)

Similar patterns where PCL scores of PTSD  was associated with 
decreased subsequent support found in rescue/recovery workers. 
Statistically significant association between W3 reported support and 
W4 PCL scores of PTSD among community member's subsample.

Cross-lagged models for PTSD and social support through four waves among community members, 
WTCHR, 2003–2016 (n = 12,028)
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Discussion
• Previous waves’ PTSD symptom scores were highly 

associated with PTSD symptoms measured in subsequent 
waves.

• Same temporal pattern for social support.

• Increase in PTSD symptom scores associated with 
subsequent lower social support.

• Social support buffered PTSD symptoms over time, especially 
among community members.
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Discussion (continued on next page)

•Greater effects of PTSD on emotional support 
than tangible support 

•Greater effects in community members than 
rescue/recovery workers.
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Discussion (continued from previous page)

• Both the social erosion and social causation processes 
may be simultaneously occurring.

• Erosion model supported by our finding of an inverse 
association between PTSD symptoms and subsequent 
social support.

• Social causation model supported by our finding of an 
inverse association between social support at W3 and 
PTSD symptoms at W4.
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Impact

• Clinicians should consider the role of social support in 
PTSD treatment. 
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Future Research Needs

• Better understanding of the role different types of 
social support play in PTSD over time. 

• Better understanding of whether effects differ 
according to severity of PTSD. 
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Questions?

• Thanks!
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https://images.app.goo.gl/BbQYVPdLUmAj6iGe7 

Internet-based psychotherapies for PTSD
symptoms in WTC responders and survivors 
• A clinical trial comparing two different forms of online writing 

therapy designed for WTC responders and survivors 

• Two treatment arms 

1. IInntteeggrraattiivvee  TTeessttiimmoonniiaall  TThheerraappyy  ((IITTTT))  – designed to 
help the patient integrate the trauma into their own 
biography through trauma exposure writing narratives 

2. MMooddiiffiieedd  PPrreesseenntt--CCeenntteerreedd  TThheerraappyy  ((MMPPCCTT))  – active 
control condition; designed to help the patient develop 
problem solving skills and solutions to present day issues 
they may be experiencing (i.e. family problems, work 
struggles, etc.) 

• Each treatment is designed to last for 6 weeks and involves 11 
writing narratives. Patients are instructed to complete 2 
narratives per week, each lasting 45 minutes, following 
therapist written instructions and receiving written feedback. 

3 
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Online Therapy Study Flow 

Prescreen 
Online 

Screener 
MINI Randomize 

DDaattaa  ffoorr  pprreesseenntt  Baseline Assessment aannaallyyssiiss  ccoolllleecctteedd  hheerree  

Treatment Schedule 

Week 1: N1, N2 

Week 2: N3, Q1, N4 

Week 3: N5, Q2, N6 

Week 4: N7, Q3, N8 

Post 
Procedures 33MMFFUU  11--22YYFFUU  

Week 5: N9, Q4, N10 

Week 6: N11 
4 
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Study Battery at Baseline 
• General Self-Efficacy Scale 

• Purpose in Life Scale – Short Form 

• MOS Cognitive functioning (past week) 

• PPCCLL--55  ((ppaasstt  wweeeekk))  

• PTGI 

• GAD-7 (last weeks) 

• BDI-II : Question 22 is the adapted item from the S-HTS 

• Questions about medications, alcohol and drugs 

• TTrraauummaa  HHiissttoorryy  SSccrreeeenn  **UUsseedd  aass  aa  ccoonnttrrooll  vvaarriiaabbllee  

• MMOOSS  SSoocciiaall  SSuuppppoorrtt  SSuurrvveeyy  

• SF-8 (past week) 

• Endicott QOL (past week) 

• Endicott work productivity (for those currently working) (past week) 

• Future Self-Continuity Measure 

• Centrality of Event Scale 

• PPeerrcceeiivveedd  AAbbiilliittyy  ttoo  CCooppee  wwiitthh  TTrraauummaa  ((PPAACCTT))  SSccaallee  

• Sentence Completion for Events in the Future Test (SCEFT) 

• The Relationships Questionnaire (RQ) 
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Perceived Ability to Cope with Trauma (PACT) Scale 

• Bonanno et al., 2011 

• 20-item self-report questionnaire designed to assess one’s perceived 
ability to utilize either ttrraauummaa--ffooccuusseedd  ccooppiinngg  strategies or ffoorrwwaarrdd--ffooccuusseedd  
ccooppiinngg  strategies following a traumatic event. This scale also assesses one’s 
ccooppiinngg  fflleexxiibbiilliittyy..  

• TTwwoo  ssuubbssccaalleess  ffoorr  eeaacchh  ccooppiinngg  ttyyppee::  
11..  TTrraauummaa--ffooccuusseedd  ccooppiinngg  ssuubbssccaallee::  measures one’s ability to face 

feelings and cognitions relating to a traumatic event 
22..  FFoorrwwaarrdd--ffooccuusseedd  ccooppiinngg  ssuubbssccaallee::  measures one’s ability to 

maintain goals and plans following a traumatic event 
• Higher scores on these subscales indicated greater perceived 

ability to engage in these coping strategies. 
• CCooppiinngg  fflleexxiibbiilliittyy  ssccoorree  

• Measures one’s ability to engage in both forward-focused 
coping and trauma-focused coping strategies following a 
traumatic event. 

• Calculated by: (forward-focused + trauma-focused) - |forward-
focused – trauma-focused| 

• A higher flexibility score indicates greater perceived ability to 
engage in both trauma- and forward-focused coping strategies. 

6 
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Other Variables of Interest 

• Social Support 
• The Medical Outcomes Study – Social Support Survey (MOS-

SSS; Sherbourne & Stewart, 1991) 
• Abbreviated 5-item version of the MOS-SSS was used. 

These questions were self-report on a 5-point Likert scale 
with the average of the items measuring social support. 

• Posttraumatic Stress Disorder (PTSD) 
• PTSD Checklist for DSM-5 (PCL-5; Weathers, et al., 2013) 

• 20-item self-report rating scale corresponding to the DSM-5 
symptom criteria for PTSD. 

• Trauma History 
• Trauma History Screen (THS; Carlson et al., 2011) 

• Used to assess exposure to 14 different lifetime traumatic 
events 

• We also included the NHRVS to assess exposure to life-
threatening illness or injury 

• Summation of potentially traumatic events endorsed, ranging 
form 0-15, was used as index for lifetime traumatic burden 

7 
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Existing Literature 
PTSD Prevalence in WTC 

Responders and Survivors
following 9/11 

• 1199%%  in 99//1111  
survivors 

• 99..33%%  of  police 
responders have 
full PTSD (17.5% 
have subthreshold 
PTSD) 

• 21.9% of 
nontraditional 
responders have 
full PTSD (24.1% 
have subthreshold 
PTSD) 

Perceived Ability to Cope 
with Trauma Social Support & PTSD PACT & Social Support 

•

•

Greater perceived coping 
flexibility was related to 
lower depressive and 
PTSD-severity symptoms 
in trauma-exposed Korean 
adults (Park et al., 2015) 
Combat veterans with 
PTSD had lower PACT 
scores than those without 
PTSD and showed 
relationships between the 
trauma- and forward-

• Social support has 
been shown to be a 
significant factor in 
mitigating PTSD 
symptoms in multiple 
trauma populations, 
including WTC 
responders and 
survivors. 

• While these factors 
have been 
investigated 
independently in 
relation to PTSD, 
literature is lacking 
in the combined 
relationship between 
these factors and 
PTSD. 

focused PACT scores and 
indices of  psychological 
difficulties (Bartholomew 
et al., 2017). 

8 
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Sample 
Characteristics 

9 
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Results of linear regression analysis predicting severity of PTSD symptoms 

Analyses & Results 
• Bivariate correlations were conducted to examine 

associations between perceived ability to cope 
with trauma, perceived social support, and PTSD 
symptom severity. A multivariable linear 
regression analysis was then conducted to 
identify main and interactive effects of perceived 
coping ability and social support in predicting 
PTSD symptom severity. 

• Controlling for participant age, life-time trauma 
exposure, and mental health treatment history 
(sex and responder type were not correlated with 
PTSD severity), higher forward-focused coping (r 
= -0.24) and perceived social support (r = -0.32) 
were associated with lower PTSD symptoms 

Significant association: *p<0.05; ***p<0.001. severity; trauma-focused coping (r= -0.14) and 
flexibility (r= -0.17) were not significantly 
associated with PTSD symptom severity 
(p’s>0.09). 10 
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Analyses & Results 

• Perceived social support was 
found to significantly moderated 
the relationship between 
forward-focused coping and 
overall PTSD symptom severity 
(β= -0.36), as shown in the 
figure. 

• Greater engagement in forward-
focused coping was associated 
with lower PTSD symptom 
severity among participants who 
reported higher levels of 
perceived social support. 

Moderating Effect of Social Support on Forward-Focused 

Coping and Overall PTSD Symptom Severity 

Figure shows the moderating effect of social support 
(indicated by the red and blue dots) on forward-focused 
coping (forward-focused subscale scores on the x-axis) and 
overall PTSD symptom severity (PCL-5 scores on the y-axis). 

11 
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Conclusions 

• IItt  iiss  cclleeaarr  ffrroomm  tthhee  rreessuullttss  tthhaatt  ssoocciiaall  ssuuppppoorrtt  ppllaayyss  aa  ccrruucciiaall  rroollee  
iinn  mmooddeerraattiinngg  PPTTSSDD  ssyymmppttoomm  sseevveerriittyy..  WWiitthhoouutt  ssoocciiaall  ssuuppppoorrtt,,  
ffoorrwwaarrdd--ffooccuusseedd  ccooppiinngg  ssttrraatteeggiieess  wwoouulldd  nnoott  bbee  ssiiggnniiffiiccaannttllyy  
rreellaatteedd  ttoo  oovveerr  PPTTSSDD  sseevveerriittyy..  

• IItt  iiss  iimmppoorrttaanntt  ffoorr  uuss  ttoo  uunnddeerrssttaanndd  wwhhaatt  tthhiiss  rreellaattiioonnsshhiipp  mmeeaannss..  
AArree  tthhoossee  wwhhoo  eennggaaggee  iinn  ffoorrwwaarrdd--ffooccuusseedd  ccooppiinngg  ssttrraatteeggiieess  mmoorree  
lliikkeellyy  ttoo  eelliicciitt  ssoocciiaall  ssuuppppoorrtt??  OORR  ddoo  tthhoossee  wwhhoo  eelliicciitt  ssoocciiaall  
ssuuppppoorrtt  ffeeeell  mmoorree  ccaappaabbllee  ooff  llooookkiinngg  ttoowwaarrddss  tthhee  ffuuttuurree  ttoo  mmoovvee  
ppaasstt  aa  ttrraauummaattiicc  eevveenntt??  

12 
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Future Directions 

• FFrroomm  aa  cclliinniiccaall  ppeerrssppeeccttiivvee,,  tthheessee  ffiinnddiinnggss  sshhoouulldd  bbee  ssttuuddiieedd  mmoorree  
cclloosseellyy  iinn  aa  ccoonnttrroolllleedd  mmaannnneerr  ttoo  ddeetteerrmmiinnee  tthheeiirr  eeffffeeccttiivveenneessss  iinn  
ttrreeaattiinngg  PPTTSSDD..  HHoowweevveerr,,  tthheessee  ffiinnddiinnggss  pprreelliimmiinnaarriillyy  ssuuggggeesstt  tthhaatt  
PPTTSSDD  ttrreeaattmmeenntt  mmooddaalliittiieess  sshhoouulldd  aaiimm  aatt  eennhhaanncciinngg  ffoorrwwaarrdd--
ffooccuusseedd  ccooppiinngg  ssttrraatteeggiieess  aanndd  ssoocciiaall  ssuuppppoorrtt  ttoo  eeffffeeccttiivveellyy  
rreedduucceedd  PPTTSSDD  ssyymmppttoomm  sseevveerriittyy..  

• FFoorr  ffuuttuurree  rreesseeaarrcchh  ddiirreeccttiioonnss,,  tthheerree  aarree  sseevveerraall  ooppttiioonnss  tthhaatt  
ccoouulldd  bbee  eexxpplloorreedd..  FFoorr  iinnssttaannccee,,  cclliinniiccaall  rreesseeaarrcchh  ccoouulldd  iinnvveessttiiggaattee  
tthhee  iimmpplliiccaattiioonnss  ooff  ssoocciiaall  ssuuppppoorrtt  bbuuiillddiinngg  ssttrraatteeggiieess  iinn  tthhoossee  wwiitthh  
ggrreeaatteerr  ppeerrcceeiivveedd  ffoorrwwaarrdd--ffooccuusseedd  ccooppiinngg  oonn  PPTTSSDD  ssyymmppttoomm  
sseevveerriittyy..  FFrroomm  aa  ccoommppuuttaattiioonnaall  aapppprrooaacchh,,  rreesseeaarrcchheerrss  ccoouulldd  uuttiilliizzee  
pprreeddiiccttiivvee  mmooddeelliinngg  ttoo  ffuurrtthheerr  ccoonncceeppttuuaalliizzee  tthhee  rreellaattiioonnsshhiipp  
bbeettwweeeenn  ppeerrcceeiivveedd  ccooppiinngg  ssttrraatteeggiieess  aanndd  eeffffiiccaaccyy  ooff  ttrreeaattmmeenntt  
mmooddaalliittiieess  ttoo  iinnffoorrmm  cclliinniiccaall  ddeecciissiioonn  mmaakkiinngg..  

13 
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Ba c kg rou n d  
• Approximately 40,000 to 60,000 firs t 

res ponders  provided emergency 
s ervices  a t Ground Zero 

• PTSD remains  the mos t prevalent MH 
diagnos is 

• While many EBTs exis t for PTSD (e.g. 
PE, CPT, EMDR), high dropout ra tes 
(30%) are obs erved acros s  treatments 
for PTSD; 18% among active 
treatments  in clinical tria ls for PTSD 

• Reas ons  include s tigma, clinician 
availability and tedious treatment 
s es s ions  

• In 2017, only 40% of res ponders  and 
20% FDNY res ponders  who are 
certified for MH treatment received 
any form of MH care a t the WTCHP 

• Need to develop additional treatment 
for thos e a lready engaged in MH care 
to reduce PTSD s ymptoms 
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Tra n sc u ta n e ou s  Va g u s Ne rve St im u la t ion  (ta VNS) 
a s  a  Via b le  Op tion  to Ad d re s s  PTSD Sym p tom s 

• taVNS s upplies electrical s ignals to the 
cymba conchae region of the auricle, a 
region innervated exclus ively by the 
auricular branch of the vagus nerve. 

• It s hows promis e in treating PTSD 
including: 

• down-regulation of the inflammatory 
reflex through adjus tment of the 
microbiome-brain-gut axis 

• suppres s ion of inflammation 
• modulation of the activity of mood-

rela ted brain centers 
• impacts  on s ympathetic tone and 

hyperarous al 
• enhancement of cons olidation of 

extinction memories 
• rapid reduction of anxiety and PTSD-

as s ociated s ymptoms  

taVNS has s hown promis ing res ults in thos e 
with: 

• refractory epileps y 
• patients with inflammatory conditions 
• pre-diabetes 
• tinnitus 
• depres s ion 
• oromotor dys function 
• rheumatoid arthritis 
• s troke 
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Tra n sc u ta n e ou s  Va g u s Ne rve St im u la t ion  (ta VNS) 
a s  a  Via b le  Op tion  to Ad d re s s  PTSD Sym p tom s .  

• PSTD symptomology: 
• intrus ive thoughts or memories of the 

event 
• difficulties  with emotional and 

ps ychological regulation 
• becoming eas ily s tartled 
• avoiding s ituations which are connected 

to the trauma 
• emotional numbnes s 
• detachment from others 

• It can potentia lly benefit treatment of PTSD 
due to its  projections to brain areas like the 
amygdala and hippocampus , by 
downregulating activity in thes e areas 
which are known to be rela ted to s tres s 
res pons es  and hyperarous al.  

The innovation of this  work involves 
applying the lates t advances in non-
invas ive bioelectronic medicine technology 
to a population with PTSD. 
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ta VNS De vic e 
The taVNS device is Nes os MAUI PROTECT Sys tem– a wearable, external 
s timulator that generates electrical puls es  trans cutaneous ly delivered to the 
auricular branch of the vagus nerve through the ear canal. 

The earbuds  are 
des igned to 

trans cutaneous ly-
deliver electrical 

s timulation to the 
external ear.  Each 

earbud is  manufactured 
us ing ear molds  unique 

to each us er’s ears .  

Delivers  charge-
balanced, current-

controlled, biphas ic, 
s quare waves  to 
electrodes (in the 

earbuds ) in contact 
with the s kin of the 

us er's  ear. 

The APP allows  the 
us er to turn 

s timulation ON/ OFF, 
monitor s es s ions ,  
and notify the us er 

of poor 
electrode/ skin 

contact. 

The data  das hboard 
allows  the s tudy s taff to 
track compliance days 
and percentages for a ll  

participants . 
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Ob  je  c  t ive  s  

• To conduct a formative phas e 
needs  as s es s ment in order to 
unders tand res ponders ’ 
perceptions  of mental health 
needs  and barriers / facilita tors to 
engagement in mental health 
care 

• To conduct a formative phas e 
evaluation in order to ens ure that 
the taVNS intervention and the 
pilot s tudy methodology are 
feas ible, relevant and acceptable 
for us e with 9/ 11 WTC 
res ponders with PTSD us ing a 
focus  group 

Aim  1 

Eligibility 
Criteria 

• WTCHP res ponder who 
agreed to be contacted to 
participate in res earch 

• Diagnos ed as  having PTSD, 
as per the WTCHP 
certification criteria  as 
indicated by the WTC GRDC 

• Elevated s ymptoms  of PTSD, 
as per the PCL-S; s core of 
> 44 during an annual 
monitoring vis it between 
2018—2020 

Participant 
Recruitment 

• Inves tigators received a lis t of 
thos e eligible for recruitment 
bas ed on the three inclus ion 
criteria from the Queens 
WTCHP 

• Lis t was randomized us ing the 
RAND s yntax in Excel 

• A res earch coordinator 
contacted thos e on the lis t by 
phone and email until 10 people 
were recruited. 

• Recruited  participants provided 
informed cons ent in October 
2021 
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Foc u s  Grou p Proc e d u re 
• Facilita ted by one member of the res earch team with a  s econdary co-facilita tor and a  

note-taker 
• A s emi-s tructured focus  group dis cus s ion guide was utilized, compos ed of open-

ended ques tions  that were informed by the res earch focus  and aims , and guided by 
previous  res earch. 

• Sample ques tions  include: 
• Can you please describe what you see as WTC responders ’greates t needs 

currently as they related to mental health? 
• Please describe factors that might be barriers for a responder to engage in mental 

health care. 
• What factors  might make it eas ier for responders to engage in mental health 

care? 
• Participants were then s hown a demons tration of the taVNS device and us age of the 

Nes os  Sys tem and as ked to give feedback about the device and s tudy methodology. 
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Qu a lita t ive  An a lys is 
The focus  group dis cus s ion was audio-recorded and profes s ionally trans cribed 

verbatim. 

An inductive thematic analys is was  us ed to analyze the trans cribed focus group 

dis cus s ion.  

Two members of  the 
research team 

independently read 
the transcripts 

s everal  times  to 
capture the overall 
perspectives of the 

participants . 

The inves tigators 
focused on patterns 

in the data to 
generate an initial s et 

of codes . 

The inves tigators 
sorted and collated 

the codes into 
potential themes 

The inves tigators 
reviewed the themes 
by firs t determining 

any coherent patterns 
and then determining 

whether those 
patterns were aligned 

with the specific 
aims . 

The inves tigators 
“defined and refined” 
their themes  and then 
met to dis cus s /revis e  

their findings  as 
needed. 

A report was 
generated, and the 

entire  research team 
met and dis cus sed 

the themes to 
ensure they aligned 
with the s tudy aims 

. 
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• n = 6 
• 3 male ; 3 female 
• Age Range: 51 - 77 years  old 

The me 1: Me ntal He alth 
ne e ds ; ba rrie rs / fa cilita tors 

to e ngaging in me ntal 
he alth care 

The me 2: De vice 
Fe e dba ck 

The me 3: Fe e  dba ck on 
Re s e arch Me thodology 

Re su lts 
• Subthemes : 

• Mental health difficulties continue to be prevalent (comorbidities ; employers 
not taking MH s erious ly) 

• Sys temic challenges  to getting access to treatment for PTSD and other 
mental health problems (s tigma, reta lia tion; lack of acces s ) 

• Sugges tions to overcome barriers  to mental health treatment (e.g. traditional 
ta lk therapy → holis tic approaches like acupuncture or yoga/ medita tion ; 
trans porta tion vouchers ) 

• Subthemes : 
• Initial reactions (enthus ias m for the novelty, convenience and 

trans portability of device) 
• Concerns about interactions with other illnesses or comorbidities (effect on 

s eizures and tinnitus ; inves tigators reviewed exclus ion criteria) 
• Ques tions on peripherals of device (mobile connectivity and Wi-Fi; accurate 

s etup) 
• Subthemes : 

• Adjus tments  to or clarification of screening process (undergo additional 
PTSD s creening  des pite  current  diagnos is ; who  has  acces s  to  info)  

• Confidentiality concerns (device us age tracking; privacy concerns ) 
• Difficulties with ques tionnaires (repeated s urvey meas ures ; s urvey fatigue) 
• Challenges  to participation (time cons tra ints ; veracity on s urveys &us age) 
• Recommendations  for increas ing participation (upfront about compens ation; 

reduce notification fa tigue; emphas ize portability) 
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Qu ote s 
"I don't even ride a train because of anxiety. I get -- I 
get fear...I start sweating. I can't board the train." 

“And as -- as time goes by, it gets -- it gets worse. It doesn't get any 
better. My problem didn't start for a few years after, and then when it -
- when it started, the -- the sounds and -- and it was so horrible and so 
loud, and I hear the … from that and it gets louder and louder and I 
have to get up. I can't sleep.” 

“One other thing is I think that they “There is a stigma with mental health 
don't have enough things available in general, but there's a stigma at least 
for us to do besides give us drugs and from my standpoint in the law 
talk therapy.” enforcement.” 
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Qu ote s (c on t in u e d )  

“… So, I think that's a big barrier is when you have to go 
to somebody’s office, and you have to travel and you 
have to get off the work, you have to -- like I could do it 
on a lunch break, I can, you know, you can really do it 
anywhere and that's huge, huge.” 
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Ma n u sc rip t su b m it te d  to IJ ERPH's  Sp e c ia l Is su e  “To Ma rk th e  2 0 th  An n ive rsa ry of  

9 /1 1 : Lon g -Te rm  He a lth Effe c ts” b a se d on fin d in g s from th e  foc u s g rou p 

Schwartz, R. M., Shaam, P., Williams , M. S., McCann-Pineo, M., Ryniker, L., Debnath, S., & Zanos , T. P. (2022). Unders tanding Mental Health Needs and Gathering 
Feedback on Trans cutaneous Auricular Vagus  Nerve Stimulation as  a Potential PTSD Treatment among 9/ 11 Res ponders  Living with PTSD Symptoms  20 Years 
Later: A Qualita tive Approach. International journal of environmental res earch and public health, 19(8), 4847. https :/ / doi.org/ 10.3390/ ijerph19084847 
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Aim  2 

Ob  je  c  t ive  s  

• To conduct a randomized, double-
blind placebo controlled parallel-
des ign pilot s tudy with 30 WTC 
res ponders  affilia ted with the 
WTCHP who have PTSD to 
determine whether the taVNS 
intervention and efficacy s tudy 
methodology are feas ible and 
acceptable for us e with this 
population. 

Eligibility 
Criteria 

Participant 
Recruitment 

• 

• 

• 

• 

• 

WTCHP res ponder who 
a greed to be conta cted to 
pa rticipa te in res ea rch 
ha ving PTSD a s  pe r DSM 
crite ria indica ted by the GRDC 
ha ving eleva ted PTSD 
s ym ptom s , indica ted by a 
PCL-S s core > 44 during a n 
a nnua l m onitoring vis it 
between 2018-2020 
ha ving a  s core of 33 or 
grea ter on the PCL-5 to 
determ ine current 
s ym ptom a tology 
m ee ting dia gnos tic indica tion 
of PTSD us ing a Clinicia n-
Adm inis tered PTSD Sca le 

• 

• 

• 

• 

Ide ntify a nd ra ndom ize eligible 
pa rticipa nts 
Conta ct eligible pa rticipa nts  on 
the lis t by phone a nd/ or e m a il. 
Pa rticipa nts com plete the CAPS 
interview a nd PCL-5 
ques tionna ire to determ ine 
eligibility for RCT. 
Recruit, cons ent, enroll a nd 
ra ndom ize 30 pa rticipa nts 
• Sta ggered a ppointm ents  for 

enrolled pa rticipa nts a t 
FIMR for device fitting 

• Ba s eline vis it 
• 8 we eks  pos t ba s eline vis it 

(CAPS), which is a  clinica l 
interview a s s es s m ent 
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Asse ssme nts and  Measure s 
Bio log ic a l 
Asse s sm e n ts  

• Electroencephalogram (EEG) 
• Electrocardiogram (ECG) 
• Beat-to-beat blood pres s ure (Human Non-

invas ive Blood Pres s ure ) 
• Galvanic s kin res pons e (GSR) 
• Pupil Dila tion 
• Facial &Neck Electromyography (EMG 

electrodes ) 
• Res piratory ra te 
• Skin Temperature 
• Blood Draw (TNF α, Interleukin (IL), C 

Reactive Protein (CRP), cortis ol, and alpha 
amylas e)  

Mental Health 
Measures 

• PTSD Symptom Score (Bas eline &8-week follow-up) 
• PCL-5 (range = 0-80) 

• Anxiety Symptom Score (Bas eline &8-week follow-
up) 

• GAD-7 (range = 0-21) 
• Depres s ion Symptom Score (Bas eline &8-week 

follow-up) 
• PHQ-9 (range = 0-27) 

• Sleep Score (Bas eline & 8-week follow-up) 
• Pitts burg Sleep Quality Index (range = 0-21) 

• taVNS Satis faction and Us efulnes s Ques tionnaire 
(8-week follow-up only) 

*incl. demographic information, occupation and *Autonomic battery tes ts will also be conducted 
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Stu d y En d p oin ts  
Feas ibility Acceptability Mental Health and Biologic 

Endpoints 

Feas ibility will be evaluated as : 
• ra tes of recruitment (per month) 
• adherence to the taVNS 

intervention 
• 8-week retention 
• duration and completion ra te of 

s tudy as s es s ments  

Ability to recruit 75% of eligible 
participants who were approached 
and adherence to the intervention 
and retention ra tes of 70% each 

Acceptability will be evaluated by 
as s es s ing:  
• the time to completion of 

ques tionnaires 
• percentage of mis s ing data from 

ques tionnaires 
• the time to completion of the 

biological  data  and blood draw 
• the ra te of refus al of biologic 

meas urements  and blood draw 
• s core on the taVNS Satis faction 

and Us efulnes s Ques tionnaire 

Meas ured at the bas eline and 8-
week follow-up time point 

Bas eline vis it: 
• MH s urveys , blood draw, biological 

meas ures (10 minutes before 
therapy), and then the firs t therapy 

8 Week Follow-up: 
• MH s urveys , final therapy, blood 

draw, and then biological 
meas ures  (approx. 10 minutes 
after therapy) 

As s es s  meas urement quality,  
amount of mis s ingnes s / non-
res pons e, length of meas urement 
collection, and cos ts 
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Updates on Ketamine Treatment 
for Chronic PTSD 

Adriana Feder, MD 

Professor of Psychiatry 
Director, Trauma and Resilience Program 

Co-Director, Ehrenkranz Laboratory for the Study of 
Human Resilience, Depression and Anxiety Center 
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Disclosure: 
I am named co-inventor with Dennis Charney on an issued 

patent in the United States and several issued patents outside 

of the United States, filed by the Icahn School of Medicine at 

Mount Sinai for the use of ketamine as therapy for 

posttraumatic stress disorder; this intellectual property has not 

been licensed. 
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Ketamine Pharmacology and NMDA Glutamate Receptor 

 Non-competitive high-affinity NMDA 
receptor antagonist 

 IV ketamine: Demonstrated 
antidepressant efficacy in patients with
TRD; rapid response 

 Repeated IV infusions are necessary to 
maintain improvement 

 Esketamine (Spravato), its S-enantiomer, 
is FDA-approved for intranasal 
administration as adjunct to oral 
antidepressant for TRD and for MDD 
with acute suicidal ideation or behavior 
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Animal Model of Chronic Stress 
Rapid Reversal of Synaptic Atrophy by Ketamine 

A. B. 
A. Low numbers of dendritic spines present in 

the dendrites of layer V pyramidal neurons 
after 21 days of chronic uncontrollable 
stress (CUS). 

B. Reversal following a single dose of 
ketamine 1 day later. 

Ketamine [N-methyl-D-aspartate (NMDA)-
type glutamate receptor antagonist] 
burst of glutamate  stimulates AMPA 
receptors  activation of intracellular 
pathways  increased protein synthesis 
synapse maturation and formation 

Reversal of abnormal connectivity patterns 
in key brain regions. 

Li et al 2011 
Krystal el al 2017 
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Ketamine for Chronic PTSD 
 First proof-of-concept RCT of single IV ketamine infusion (compared to IV 

midazolam infusion) in patients with chronic PTSD (n=41, civilians, 54% male) 
(Feder et al 1014) 

 First RCT of repeated IV ketamine infusions (compared to repeated IV 
midazolam) in patients with chronic PTSD (n=30, civilians, 77% female) (Feder et al 
2021) 
 Total 6 infusions, 3 times a week over 2 consecutive weeks 
 Rapid and robust PTSD symptom improvement in the ketamine group (67% ketamine responders vs. 

20% midazolam responders) 
 Among ketamine responders, median time to loss of response was 4 weeks following course of infusions 

Open-label clinical trial of repeated IV ketamine infusions in pts with co-morbid 
PTSD and TRD () (Albott et al 2018) 
 Total 6 infusions, n=15, veterans, 67% male3 times a week over 2 consecutive weeks 
 Rapid improvement in PTSD and depression symptoms; median time to relapse among PTSD remitters 

was 41 days 

 RCT of repeated IV ketamine infusions (compared to repeated IV saline) in 
veterans and active-duty military personnel with antidepressant-resistant PTSD 
(n=178, military, 77% male) (Abdallah et al 2022) 
 Total 8 infusions, 2 times a week over 4 consecutive weeks 
 PTSD symptoms (PCL-5) were significantly reduced over time but did not differ between treatment 

groups; significant antidepressant effect from ketamine. 



118 World Trade Center Health Program Research Meeting 2023 NOVEMBER / WINTER NYU

Randomized Controlled Trial of Repeated-Dose 
Intravenous Ketamine for PTSD Study Flow Chart 

CAPS-5 severity scoring range 
0-10 asymptomatic/few symptoms 

11-22 mild PTSD/subthreshold 

23-34 moderate PTSD 

35-46 severe PTSD 

47+ extreme PTSD 

CAP 5 
PM=30 

Until relapse of up to 6 months 

Feder et al 2021 

Mean age = 39 years, 77% female 
Mean CAPS-5 score at screening= 41 
Mean PTSD duration= 15 years 
Primary trauma: 
- 43% sexual assault/molestation 
- 27% physical assault/abuse 
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Effect of Treatment with Ketamine Compared to 
Midazolam on PTSD Severity in Patients with Chronic PTSD 

F=3.77; df=2, 55; F=12.29; df=2, 55; 
p=0.030 p<0.0001 

F=5.97; df=2, 55; 
p=0.0045 

χ2=4.89, 
p=0.027 

F=4.42; df=2, 55; F=2.47; df=2, 55; 
p=0.017 p=0.09 

Feder et al 2021 
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Selected quotes from ketamine responders 
Obtained as part of clinical assessment 

"I don't feel my life is going to end anymore, it made it impossible 
to plan a future. I want a life now too.” [After interacting with 

someone who had been harassing her]: “One huge thing I noticed 
that is different. Before I would have panicked. He's been very 

aggressive, I don't feel panicky or afraid.” 

"I feel like a normal person. I seem like a normal person. My brain 
doesn't [any longer] let me envision or picture a thought of 

suicide". [Now, when she thinks about her past trauma], "it doesn't 
make me feel weighed down" "I have to dig out the memory as if 
from an attic". "Before, talking about it used to make me feel a 

terrible feeling.” 

[Feeling] “like I have energy and want to do 
things again. I felt safe and able to confront 

feelings [about the trauma] without problems. I 
could just feel it, and figure out what happened 

and why it happened.” 
[Reported that during infusions, she felt] “like I 

made peace, I could go past it, I could, can let it 
go. [It’s been a] gradual acceptance. I haven’t 

felt this safe in a long time.” 
Feder et al 2021, Am J Psychiatry 
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Risk of Relapse Among Responders to Repeated Ketamine 

and Midazolam Infusions in Posttraumatic Stress Disorder 

 Among ketamine responders, median time to relapse was 27.5 days from the 
primary outcome assessment day; 

 25th and 75th percentiles were 23 and 32 days; 

 Two participants had not relapsed by their last assessment (50 and 102 days 
after the primary outcome assessment) 

Feder et al 2021 
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MIDAZOLAM KETAMINE 
pre-post infusion*CAPS-5 change interaction pre-post infusion*CAPS-5 change interaction 

on emotional faces modulation of connectivity on emotional faces modulation of connectivity 

faces faces 

AAMMGG  vvmmPPFFCC  

- -

+ + 

AAMMGG  vvmmPPFFCC  

- -

+ more inhibitory faces faces - less excitatory 

• In both groups, association between greater symptom improvement and less face-
related excitation of the vmPFC by the AMG (Pp=0.94,1.0). 

• However, the relationship between PTSD symptom improvement and greater top-
down inhibition of the AMG by the vmPFC was only evident in the ketamine group 
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Adding Trauma-focused Psychotherapy to 

Ketamine Treatment for Chronic PTSD 

An Open-label Pilot Study 
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Ketamine accelerates fear extinction via mTOR signaling 

GGiirrggeennttii  eett  aall……  DDuummaann  22001177  
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• Ketamine is thought to open a window of increased neuroplasticity in 
the brain 

• Adding an exposure-based therapy to ketamine treatment for PTSD: 
Potential synergistic effect TIMING??? 
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Choice of Trauma-focused Therapy
Written Exposure Therapy (WET) 

• Brief, evidence-based, tolerable and efficient, very low dropout rates 
• Extinction learning is thought to underlie exposure-based therapies 
• Total 5 sessions: 

• Treatment rationale, psychoeducation 
• Pts write repeatedly about details of trauma linked to their symptoms 

• Particular attention to felt emotions and meaning of the traumatic event 

Fig. 2: Non-inferiority RCT 

To date, three non-inferiority RCTs in PTSD: 60 

50- Sloan et al 2018: WET non-inferior to CPT 
(n=126, 74% civilians) 

40 

- Sloan et al 2022: WET non-inferior to CPT 
WET (n=169, active duty military service members) 30 
CPT 

- Sloan et al 2023: WET non-inferior to PE (n= 178, 20 
veterans) 

10 
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Sloan et al 2018 
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SSttaannddaarrdd  WWrriitttteenn  EExxppoossuurree  TThheerraappyy  IInnssttrruuccttiioonnss  
 Session 1: Write about your trauma from the beginning (how it happened, 

who was involved, what you saw/heard/smelled) + details, thoughts, feelings 
during trauma (and immediately after) as you remember it now 

 Session 2: Trauma – continue where you left off or write about entire trauma 
again as you look back upon it now + details (setting, people involved, 
saw/heard/felt), thoughts, feelings 

 Session 3: Trauma – write about trauma again or pick “worst” part (most 
upsetting/stressful) + begin to write about how trauma changed your life (the 
way you view life, meaning of life, how you relate to others) + thoughts, 
feelings 

 Session 4: Trauma – pick “worst” part (most upsetting/stressful) + how trauma 
has changed your life (the way you view life, meaning of life, how you relate to 
others) + thoughts, feelings 

 Session 5: Thoughts and feelings related to trauma and how trauma changed 
your life + how trauma is related to your current life and future + thoughts, 
feelings 
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Adding Trauma-focused Psychotherapy to Ketamine 
Treatment for Chronic PTSD Study Design - Flowchart 

Outcomes (CAPS-5) 
•Primary outcome: 12 weeks 
•Patients who remain improved at 12 weeks: monthly (16, 20, 24 

weeks) 

Written Exposure Therapy (WET) + Ketamine 
Infusions #5-6 
•5 therapy sessions + last 2 infusions 

Ketamine Infusions #1-4 (N=13) 
•4 infusions 

Screening 

PTSD patients 

Intravenous 
ketamine (0.5 mg/kg) 

WET (5 sessions) + 
Last 2 Infusions 

Outcomes and 
Follow up 
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Preliminary Outcomes 

50 

45 

Participants 40 

35 
 N=13 women 

30 
 Age: 38.3 (7.5) years (range 24-53 years) 25 

 Chronic PTSD stemming from childhood or 20 

adulthood trauma 15 

10 

5 
Results 0 

 Large magnitude improvement in PTSD 
symptoms from baseline [CAPS-5 score= 
41.6 (6.2)] to 12 weeks [CAPS-5 score= 
20.7 (14.8)], Cohen’s D=1.6 (95% CI= 1.0 
– 2.2, p<0.001) 

 1 week after completion of the combined 
treatment, 10 (77%) pts were treatment 
responders (≥ 30% improvement)

 At 12 weeks, 9 (69%) maintained 
treatment response, and 6 (46%) no longer 
met DSM-5 diagnostic criteria for PTSD 

Patients who have remained improved at 12 weeks 
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Summary and Future Directions 
 Repeated ketamine infusions are associated with rapid and robust 

improvement in PTSD symptoms in patients with chronic PTSD 

*** How to maintain PTSD symptom improvement in the long term?*** 

 Ketamine induces window of increased neuroplasticity, thought to 
normalize/improve fear circuitry function 

• Ketamine might enhance efficacy of exposure-based 
psychotherapy 

• Pilot trial of ketamine infusions + written exposure therapy 
(administered on different days) 

 Larger randomized controlled trial is needed 
• Including WTC-affected individuals with chronic PTSD 

 Mechanistic neuroimaging study examining changes in fear circuitry 
function 
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