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Secondhand Smoke Exposure and Cognitive 
Function in U.S. Never-Smoking Older Adults

Moderate SHS exposure is associated with domain-specific cognitive 
impairment in older never-smokers, independent of socioeconomic 
confounders. The lack of a monotonic dose-response may indicate 
threshold effects Clinicians should prioritize cotinine screening for 
cognitively impaired older adults in high-exposure settings. Policy 
interventions enforcing smoke-free environments, paired with 
longitudinal studies using biomarker studies, are critical to mitigate 
dementia risk.

Conclusions

• Potential scientific / key public health contribution

• Potential impact on reduction of disparities in chronic diseases

Findings
Secondhand smoke (SHS) is a pervasive environmental 
neurotoxin, yet evidence linking biomarker-measured SHS 
exposure to domain-specific cognitive decline in older 
never-smokers remains limited. This study investigates 
how serum cotinine-based SHS exposure associates with 
cognitive performance and explores 
sociodemographic/lifestyle modifiers.

Background

This study addresses these gaps to test two hypotheses:
1.Higher SHS exposure is associated with poorer 
performance in domain-specific cognitive tasks among 
never-smoking older adults.
2.Sociodemographic and lifestyle factors  attenuate or 
exacerbate these associations.

Objective

We analyzed 2011–2014 NHANES data from 1,211 never-
smokers aged ≥60 years. SHS exposure was categorized 
into four groups (unexposed to high) using serum cotinine. 
Cognitive function was assessed via CERAD 
(immediate/delayed recall), Animal Fluency, and Digit 
Symbol Substitution. Survey-weighted linear regression 
models evaluated associations across three adjustment 
levels: demographics (age, sex, race), socioeconomic 
factors (education, income), and lifestyle (BMI, physical 
activity). Subgroup and sensitivity analyses tested effect 
modification and robustness to unmeasured confounding.

Methods 

Moderate SHS exposure (0.02–0.04 ng/mL) was associated with 
deficits in delayed recall (β = -0.49, 95% CI: -0.99, -0.04) and 
executive function (β = -2.33, -4.45, -0.21) after full adjustment, 
whereas high exposure (>0.04 ng/mL) showed no consistency 
dose-response. Vulnerable subgroups included adults aged ≥80 (β 
= -1.10, -2.11, -0.09), married individuals (β = -0.58, -1.16, -0.002), 
and those with high school education (β = -0.96, -1.89, -0.04). 
Physical activity moderated SHS effects on delayed recall 
(interaction p = 0.033).

Findings

• Even low levels of secondhand smoke may harm memory 
and thinking in older adults who never smoked. 

• Creating smoke-free spaces can help protect brain health in 
aging populations.


