
• Threshold effect: Although not statistically significant in the overall population, exposure >10 µg/m 3 was associated with increased 
dementia risk (HR 1.50; 95% CI: 0.97 to 2.31).

• Sex difference: Females showed a 7% higher dementia risk per 1 µg/m3 increase (HR 1.07; 95% CI: 1.01 to 1.14); no association was 
observed in males (HR 1.00; 95% CI: 0.95 to 1.07).

• Female vulnerability: Females exposed to >10 µg/m3 had a 2.7-fold higher risk (HR 2.71; 95% CI: 1.55 to 4.74) compared with ≤5 µg/m3.
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Air pollution is a modifiable 
risk factor for dementia, but 
evidence from low-exposure 
settings remains limited. 
Current annual PM2.5 
guidelines range from 5 μg/m³ 
(WHO)1 to 10 μg/m³ 
(European Union 
recommendations by 2030),2

with Australia adopting an 
annual standard of 8 μg/m³,3

yet it remains unclear whether 
these thresholds are sufficient 
for dementia prevention.

In addition, emerging 
evidence suggests that 
susceptibility to air pollution 
may differ between males and 
females.4,5 We therefore 
examined sex-specific 
associations between long-
term PM2.5 exposure and 
incident dementia in older 
adults living in Australia, a 
country with relatively low 
ambient PM2.5 
concentrations.

A total of 16,145 dementia-free 

ASPREE participants aged ≥70 

years were included. Residential 

addresses were geocoded and 

linked to a validated high-

resolution (0.1°× 0.1°) PM2.5 

dataset6 to calculate 1-year mean 

exposure before baseline.

Incident dementia was 

adjudicated by an expert panel 

using DSM-IV criteria. Cox 

proportional hazards models 

were used to estimate 

associations between PM2.5 

exposure (continuous and 

guideline-based categories) and 

dementia risk. Models were 

adjusted for demographic, 

lifestyle, socioeconomic, 

environmental, and genetic 

factors. Subgroup analyses were 

conducted by sex, APOE ε4 

status, and age.

In this low-pollution Australian 
cohort, long-term PM2.5 
exposure was not significantly 
associated with dementia risk 
in the overall population; 
however, a potential threshold 
effect emerged at PM2.5 
concentrations above 10 
µg/m3.

Females appeared more 
susceptible to PM2.5 
exposure, with a 7% higher 
dementia risk per 1 µg/m3

increase in exposure and a 
2.7-fold higher risk at 
concentrations above 10 
µg/m3. Further studies are 
needed to confirm these 
findings and clarify 
mechanisms underlying sex-
specific vulnerability.
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The sex-specific association between long-term 

PM2.5 exposure and incident dementia in 

community-dwelling older adults in Australia

• Among 16,145 participants (54.9% females), 
1,439 incident dementia cases identified over a 
median follow-up of 10.3 years.

• 1-year mean PM2.5 exposure was 7.3 μg/m³ (SD: 
1.4; median: 7.3, IQR: 6.6 to 8.2), ranging from 
3.4 to 11.4 μg/m³.

• No significant association was observed in the 
overall population (HR 1.04; 95% CI: 0.99 to 
1.08), although dementia risk increased at 
concentrations >10 μg/m³ (HR 1.50; 95% CI 0.97 
to 2.31)

• Females showed greater susceptibility to PM2.5 
exposure. Each 1 μg/m³ increase in PM2.5 
exposure was associated with 7% higher 
dementia risk (Figure 1).

• Females exposed to >10 μg/m³ had a 2.7-fold 
higher dementia risk (HR 2.71; 95% CI: 1.55 to 
4.74) compared with those exposed to ≤5 μg/m³; 
whereas no associations were observed in males.

Figure 1. Continuous analyses of sex-specific associations
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