
Preliminary results revealed that PFOS was the primary contributor among the PFAS mixture (consisting of PFOS, PFOA, PFHxS, PFHpA, PFNA, 

and PFDA) linked to reduced processing speed scores in firefighters. While longitudinal studies are needed to assess cognitiv e health in relation to 

PFAS exposure, these data could inform analyses in support of workplace exposure reduction efforts and revision of preventive health care for first 

responders.
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Per- and polyfluoroalkyl substances 

(PFAS), or “forever chemicals,” are 

persistent compounds that 

accumulate in the human body and 

are linked to adverse health 

outcomes, including cancer, immune 

suppression, thyroid dysfunction, 

metabolic disruption, and 

neurodevelopmental effects.1-4

Firefighters are at elevated risk of 

PFAS exposure due to their presence 

in turnout gear, training 

environments, and firefighting foams 

such as aqueous film-forming foam 

(AFFF), with exposure occurring 

through inhalation, dermal contact, 

and hand-to-mouth transfer. 2,5,6 

Biomonitoring studies have reported 

higher serum PFAS levels in 

firefighters compared to the general 

population, likely due to occupational 

sources. Additionally, firefighters face 

chronic occupational stressors—such 

as shift work, sleep disruption, and 

hazardous exposures—that may 

contribute to both short- and long-

term mental health impairment.6-8

Participants were 65 active firefighters 

from four Central Texas cities who 

provided complete data June 2023–

March 2025. Global cognition and 

processing speed were assessed with 

the NIH Toolbox Cognition Battery and 

standardized to z-scores. Whole blood 

concentrations of 24 PFAS were 

measured by liquid chromatography-

tandem mass spectrometry and log-

transformed; six PFAS (PFHxS, 

PFHpA, PFOA, PFOS, PFNA, PFDA) 

with detection frequencies >70% and 

U.S. comparison data (NHANES 2013–

2014) were selected as primary 

exposures. Covariates included 

sociodemographic, behavioral, health, 

and occupational factors (e.g., years 

of service, foam use, hygiene 

practices, and self-contained breathing 

apparatus use). Associations of 

individual PFAS and PFAS mixtures 

with cognitive performance were 

estimated using sequential linear 

regression, quantile g-computation, 

and Bayesian kernel machine 

regression.

PFOS showed a moderate-to-large 

adverse association with processing 

speed, indicating that even low PFAS 

levels (<1 pg/µL) may impair rapid 

information processing critical for 

firefighting performance. The stronger 

associations in fully adjusted models 

highlight the need to account for 

occupational factors; and suggest 

PFOS is the predominant driver within 

the PFAS mixture, while null findings 

for other domains and mixtures may 

reflect the dominant influence of this 

legacy PFAS and low detection of 

alternative PFAS.

Limitations: The lack of association 

between PFAS exposure and global 

cognition may partly reflect the 

healthy worker effect and the 

limitations of a small cross-sectional 

sample. Interpretation is further 

constrained by the absence of 

detectable gender or race/ethnicity 

differences and the potential for 

residual confounding from 

unmeasured factors.
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