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Main Takeaway Results
Table 2. Associations between time-varying PM, s exposure and cognitive decline (z-score) using different averaging windows: (a) with no
lon g-term PM, - exposure was Table 1. Study characteristics for MESA participants (N = 3949). lag and (b) with a 10-year lag.
. . ' . . . Variables Total (N=3949) Variables Total (N=3949)
/lnked Wlth fGSter dec//ne in Dlglt Ago (yoars) 59.6 (9.32) Education lovel (a) Outcome 1-year 5-year 10-year 20-year 30-year
S Back J O e . CASI 0.001 (-0.050, 0.052)  0.016(-0.032, 0.064)  0.034(-0.010,0.079)  0.056 (0.006,0.106)  0.030 (-0.017, 0.077)
pan backwara scores. S:x l 12 (53.5% H? ‘;W k']g lSC 00 332 83: ;0; DSC 0.005 (-0.038, 0.049)  0.005 (-0.036, 0.046)  0.004 (-0.033,0.042)  -0.001 (-0.043, 0.040)  -0.005 (-0.044, 0.035)
: . SlnElis 70 [2h seroe -0 70 DS 0.095 (0.038, 0.151) 0.171(0.118, 0.224) 0.220 (0.171, 0.269) 0.298 (0.243, 0.353) 0.212(0.160, 0.264)
Longer averaging WII.70.'O.WS C’n’d Male 1837 (46.5 %) Some college 1143 (28.9 %) DSForward  -0.045 (-0.097, 0.008)  -0.024(-0.074, 0.025)  -0.008 (-0.053,0.038)  0.005 (-0.046,0.057)  -0.010 (-0.058, 0.038)
lagged exposure definitions did not ngr‘?/ﬁ;‘:;‘;‘;'izywmte 1616 (40.9 % SCOlllfgegar;dtabove 1563 (39.6 %) DS Backward -0.073 (-0.132, -0.014) -0.064 (-0.120, -0.008) -0.056 (-0.108, -0.004) -0.070 (-0.128, -0.011) -0.060 (-0.115, -0.006)
. . - . 0 MoKINng status
appear maore EtIOlOgICG//y relevant. Nf)n—Hi§pani9 Black 998 (25.3 %) Never 1794 (45.4 %) (b) Outcome 1-year 5-year 10-year 20-year
niEpEAlE/ L ne 884 (22.4 %) Former 1848 (46.8 %) CASI 0.062(0.019,0.106)  0.055(0.012,0.098)  0.044 (0.002,0.086)  0.019 (-0.023, 0.060)
B k d LCh'nese 451 (11.4 %) Current 307 (7.8 %) DSC -0.005 (-0.041,0.031)  -0.009 (-0.045,0.026) -0.007 (-0.042, 0.028)  -0.009 (-0.044, 0.026)
ac roun anguage PA (MET-hours/week)  45.4(57.5) DS 0.301 (0.254, 0.349) 0.281 (0.233, 0.328) 0.245 (0.199, 0.291) 0.164 (0.118, 0.210)
9 English 3218 (81.5 %) Marital status DS Forward  0.012(-0.032,0.057)  0.017(-0.027,0.062)  0.009 (-0.034, 0.052)  -0.011 (-0.053, 0.032)
Air pollution is recognized as an Spénlsh 419 (10-6(3) %) Singl.e/divorced 1567 (39.7 %) DS Backward -0.056 (-0.107,-0.005) -0.050 (-0.100, 0.000) -0.051 (-0.099, -0.002) -0.048 (-0.096, 0.000)
importa Nt modifiable risk factor for S(iif;mese 312 (7.9 %) Married 2288 (57.9 %) Estcijmates aredfromctlhe fqlly adjusﬁe? model.adjusting forkbaseline agehse?(, rlace{thnEIiDtg/),lzlanguage of addrT;Fnligtr{atiog, yisit ty_pe (in-persaogsc;/r teIengone),
- . . . APOE £4 allele ody mass index, education, marital status, income, smoking status, physical activity, genotype, and field site. Point estimates an o confidence
COgnItIVG Impalr_menF and dementia. New York 693 (17.5 %) Non-carrier 2724 (69.0 %) intervals are reported as the cognitive z-score change over 10 years per interquartile range increase in PM, 5 (2 ug/m?3).
However, the etiologically relevant Baltimore 462 (11.7 %) e 984 (24.9 %)
exposure window for the air pollution Chicago 738 (18.7 %) Missing 241 (6.1 %) - . y . o °
igure 1. Predicted cognitive trajectory over 15 years of follow-up DlSC“SSlon
: : Los Angeles 711 (18.0 %) : : : -
impact remains largely unknown. Hypertension comparing high versus low PM, s exposure. High and low
Minneapolis-St. Paul 694 (17.6 %) No 1598 (40.5 %) exposure were defined using the 90th percentile (12 pg/m3) and : : P
We evaluate how different Iong-term Winston-Salem 651 (16.5 %) Yes 2349 (59.5 %) 10th percentile (9 ug/m?3) of baseline 1-year average PM, s * The ObS?I’VEd longltUdmal association WaS
: : BMI 28.4 (5.60) ) ' exposure, respectively. Lines show marginal predicted trends from most evident for DS Backwa rd, suggestlng
fine particulate matter (PM, s) | S Diabetes the fully adjusted models, standardized over the observed - L
exposure windows affect cognitive Ilg:/me eve 1748 (44.3 %) No 3147 (79.7 %) distribution of participant covariates. that WOI’kIng memory may be more sensitive
. . . . . . ® 0 -
trajectories in a longitudinal, multi- Middle 1381 (35.0 %) Yes 763 (19.3 %) CAS DSC DS to long-term PM, 5 exposure.
ethnic cohort in the U.S. High 697 (17.7 %)  Similar results were observed among
Continuous variables reported as mean (SD); categorical variables as n (%). BMI: body mass index; 007 pPad rticipa nts with at least one fO”OW-Up Visit.
PA: physical activity.
Methods Conclusion
f)tucli(y Des%r:C: MESA, a prospective thorF st11|dy, enroIUIeDd. e(ajc;l]glts agleLq 5551\4 Wltlh dlgirsse rSCIaIVE/IHI\]lr-“\/CV' 2 o In our analyses, we found significantly faster DS
ackground from six cities (.I\!ew York, NY; Baltimore, , Chicago, IL; Los Angeles, CA; t.. aul, ; Winston- ? Backward decline associated with long-term
Salem, NC) in the U.S. Cognitive data were collected at 4 exams spanning 15 years, including Exam 5 (2010- 2 - PM2.5 exposure among MESA participants
- —~ - 2 = ' . '
2012), Exam 6 (2016-2018), MIND A (2019-2022), and Exam 7/MIND B (2022-2024). 2 : : N\ However, no evidence suggested that longer
Air Pollution Exposure: PM, s, estimated using validated spatiotemporal models, linked to participants’ g DS forward DS backward averaging windows or lagged exposure
geocoded addresses.?* Long-term exposure was characterized using 1-, 5-, 10-, 20-, and 30-year averaging g definitions were more etiologically relevant to
windows time-varying, with additional analyses using a 10-year lag. 5 cognitive decline.
fe))
Outcomes: Cognitive Abilities Screening Instrument (CASI), Digit Symbol Coding (DSC), Digit Span (DS; forward & S o2 Exposure Group Reference
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Covariates: demographics (age, sex, race/ethnicity), lifestyle and behavior factors (smoking, physical activity, 2. Tanley, ). et al. Subdlinical vascular burden in relation to cognitive decline and impairment:
. . . . . o Qe The Multi-Ethnic Study of Atherosclerosis (mesa). Alzheimer’s &amp; Dementia 21, (2025).
BMI), socioeconomic factors (education, income, marital status), APOE alleles, comorbidities. 0. 3. Kim, .. et al. Historical prediction modeling approach for estimating long-term
. . . . - , . Eomtorng Enetronm st Feaith Porspectives 195, 5648 QO o O wdespread
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