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4. Rationale:  
  
  Alzheimer’s disease and related dementias (ADRD) are a class of neurodegenerative 
diseases that occur most frequently in late life and are marked by decline in one or several 
domains of cognitive functioning [1, 2].  According to the World Health Organization, deaths 
from dementia doubled between 2000 to 2016, making dementia the fifth leading cause of 
death [3]. Currently, ADRD is responsible for significant global morbidity and mortality, and the 
burden of this class of disorders is expected to increase as early life mortality rates decreases 



[3, 4].  This burden is exacerbated by the fact that no curative or disease-modifying treatment 
or approved prevention strategy exists to target ADRD [5]. Given this, finding ways to prevent 
or delay ADRD may serve as the best method of reducing economic and social burdens 
associated with ADRD [6-8].  
 Air pollution is responsible for a significant proportion of global mortality and morbidity. In 
2016, it was estimated that air pollution was responsible for over 6.7 million deaths with the 
actual number of attributable deaths probably totaling millions more [5, 9]. Exposure to long 
term air pollution continues to be a serious public health concern as chronic air pollution 
exposure is a well-accepted risk factor for many cardiovascular and pulmonary diseases as well 
as a potential risk factor for neurodegenerative diseases [10-15]. Multiple reviews of the 
epidemiologic literature have focused on the relation of air pollution exposure and for late life 
cognitive health [6, 14, 16-21]. However, while the evidence continues to amass, the evidence 
linking pollutants other than particulate matter of 2.5 microns in aerodynamic diameter (PM2.5) 
to cognitive health remains sparse.  
 Traffic-related air pollution (TRAP) is of particular interest to brain health [22]. Traffic 
sources produce air pollution in the form of oxides of nitrogen (NOx/NO2), particulate matter 
[23] – including ultrafine PM (particles ≤0.1 µm in diameter), carbon monoxide (CO), 
hydrocarbons, and other air toxics [24-26]. TRAP is of great concern because it usually 
comprises a significant proportion of ambient air pollution especially in population-dense urban 
centers [27, 28]. Currently, it is estimated that over 20% of the U.S. population lives in close 
residential proximity to a major roadway with rates disproportionately higher among people of 
color and low socioeconomic status (SES) [29-31]. These trends are especially harrowing 
considering the extensively reported association between TRAP exposure and a myriad of 
diseases including incident asthma, lung disease, cardiovascular disease, and adverse birth 
outcomes [32-36].  
 Animal and autopsy studies suggest that TRAP may be particularly determinantal to 
cognitive health [37]. Data from animal studies have shown that air pollution, including TRAP, 
may contribute to increases in oxidative stress and neuroinflammation both precursors to the 
neurodegenerative pathogenesis present in ADRD [22, 38-41]. Furthermore, TRAP components 
– especially ultrafine particulate matter - may enter the brain through the olfactory bulb, 
crossing the blood-brain barrier and acting as a neurotoxin [42]. Chronic exposure to TRAP has 
been shown to impact both amyloid-beta processing and antioxidant defense, and exposure to 
urban air pollution – which is high in TRAP - may impact brain inflammation or the fidelity of the 
blood brain barrier [43-45]. While the exact mechanisms remain unclear, chemical compounds 
most present in TRAP seem to be highly correlated with increased risk of ADRD [46].  
 Despite heterogeneity in outcome and exposure assessment, Increased exposures to TRAP 
appear negatively associated with cognitive test performance in a handful of epidemiologic 
studies. For example, Tonne et al. observed a negative correlation between exposure to traffic 
related particulate matter and scores on reasoning tests of cognition, with the strength of the 
association increasing as exposures were measured in the more distant past [47]. Wellenius et 
al. found that nearer residential proximity to major roadways was significantly associated with 
poorer performance on cognitive tests of immediate and delayed recall [48]. Similarly, a 
longitudinal study conducted on the Chinese Longitudinal Health Longevity Survey (CLHLS) 
found that nearer residential proximity to roadway was associated with elevated risk of 



cognitive decline [49]. They reported significantly higher odds of cognitive impairment for 
participants who resided less than 50m, 50-100 m, 101-200 m, and 201-300 m from a major 
roadway compared to those whose residential proximity to roadway exceeded 300m [49].  
 To the contrary, the evidence linking TRAP to incident cognitive impairment or dementia is 
mixed. A Canadian study conducted by Chen et al. found that persons who lived closer to major 
roadways had increased risk of dementia [50]. However, Smargiassi et al. did not find an 
association between dementia pathogenesis and residential distance to major roadways in a 
cohort of 1,807,133 older adults in Quebec, Canada [51].  Finally, Carey et al., found reported 
higher risk of dementia for those within 50m of a major roadway; however, no dose-response 
relationship existed between distance and adjusted hazard ratio[52].  

The Atherosclerosis Risk in Communities (ARIC) study is a large longitudinal cohort with 
decades of high-quality cognitive, medical, social, and demographic follow-up. Additionally, the 
ARIC cohort is unique relative to other cohorts that ascertain dementia in that it is possible to 
ascertain mid-life exposures, which may be most etiologically relevant to dementia 
pathogenesis.  Therefore, we propose to use the ARIC cohort to examine the relationship 
between midlife exposure to TRAP, assessed as distance to a major roadway, and 25-year 
cognitive decline and incident dementia.   
 
5. Main Hypothesis/Study Questions: 
This study will explore whether residential proximity to major roadways in midlife is associated 
with accelerated cognitive decline or incident dementia. We hypothesize that residential 
proximity to major roadway in midlife is positively associated with accelerated cognitive decline 
and elevated incidence of dementia.  
 
6. Design and analysis (study design, inclusion/exclusion, outcome and other variables of 
interest with specific reference to the time of their collection, summary of data analysis, and 
any anticipated methodologic limitations or challenges if present). 
 
Exclusions:  
 We will restrict our sample to those who participated at Visit 2 and provided complete 
cognitive data.  Participants will be excluded if we are unable to generate residential distance to 
road data (e.g., due to a lack of geocoded address data). Additionally, participants who are non-
white and non-Black in NC, as well as those who were non-white in MD or MN or non-Black in 
MS will be excluded due to small numbers in these groups.  Lastly, those participants without 
necessary covariate data will be excluded as well; if this exclusion results in significant loss of 
sample size, we will consider using multiple imputation for missing covariates.  
 
Exposure Assessment:  
 To estimate exposure, distance to road at the time of Visit 2 will be used as a proxy for 
TRAP concentrations in midlife. Estimates of residential proximity to nearest primary roadway 
were generated using major roads data from ESRI StreetMap and Data & Maps collections 
(www.esri.com) to calculate Euclidean distance and angle from participants’ geocoded 
addresses to the nearest A1-A3 roadway within 10 miles. A1, A2, and A3 roadways were 
defined using the Census Feature Classification Code (CFCC) codes for road type designation 

http://www.esri.com/
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[53, 54]. We obtained distances to each road type separately, and residential road proximity 
was defined as the minimum distance to the nearest A1, A2, or A3 roadway.  Distances to 
nearest A1-A3 roadways within 10 miles were categorized based on the following cut points of 
0-50m, 50-200m, 200-300m, 300-400m and greater than 400m. Distances were categorized to 
account possible non-linear associations between exposure and outcome.  Summed road 
lengths within Euclidian buffers of varying sizes will also be used to estimate road density for 
each geocoded location.  
 
 
Dependent Variables:  
 
For our primary analysis we will quantify the associations between distance to major roadway 
at Visit 2 and cognitive change. Cognitive status was assessed at visit 2 and visits 4-7.  ARIC 
participants were administered the Delayed Word Recall Test (DWR), the Digit-Symbol 
Substitution Test (DSST), and the Word Fluency Test (WFT) at visits 2 and 4. At visits 5-7, the 
logical memory and incidental learning, trail making parts A and B, and the Boston naming test 
were also administered. We will evaluate whether distance to road is associated with an overall 
summary measure of cognitive change as well as domain-specific cognitive change [55].  In 
secondary analyses, we will also consider associations with change in the individual cognitive 
tests administered consistently across all study visits (DWRT, DSST, WFT) and a global summary 
z-score calculated from averaging the individual z-scores from these three tests. We may also 
consider alternate measures of TRAP such as summed road length as an estimate for road 
density in sensitivity analyses.  
 
 
We will assess whether distance to road at Visit 2 is associated with incident dementia. All 
participants in the ARIC study were assessed for dementia in visits 5-7 with a variety of 
cognitive tests, neurologic examination, and informant interview. The final diagnosis was based 
on DSM-IV criteria [2]. For our primary analyses of incident dementia, we will utilize the Level 3 
diagnosis of dementia. Level 3 diagnoses are based on all information available to the ARIC 
cohort, including algorithmic and reviewer diagnosis, telephone interviews, informant 
interviews, and hospital discharge records and ICD codes from death certificates.  
 
In sensitivity analyses, Level 1 dementia ascertainment will be used to examine whether use of 
Level 3 ascertainment could lead to differential misclassification and bias of results. Level 1 
diagnosis is made solely by algorithmic and reviewer diagnosis based on cognitive, behavioral, 
and functional assessments given at visits 5 and 6. If algorithmic and review diagnosis 
simultaneously, reviewer diagnosis is given priority.   
 
Covariates:  
 Covariates of interest include: demographics (age, sex, race), personal SES (education, pre-
retirement health insurance status), self-rated health, alcohol use, smoking status, leisure time 
physical activity)[56], and area level SES (% of residential census tract below the poverty line, 



and a summary measure of neighborhood wealth/income, education level, and occupation 
based)[57].  
 
Effect Modifiers:  
 
We will examine whether our effects differ by site.  If they do, all analyses will be conducted by 
site and summary estimates will be combined using meta-analyses as in our prior analysis of 
PM2.5 and visit 5 MRI outcomes (PMID: 29467108, ARIC MP: 2412).  If no heterogeneity exists 
across sites, then analysis will feature an all-site combined analysis.  
 
We will conduct exploratory analyses to determine whether there is effect measure 
modification by apolipoprotein E (APOE) e4 allele (genetic risk) status, gender, education, age at 
baseline, and area-level SES.  
 
Statistical Analyses:  
 
To begin, distance to nearest road at Visit 2 was assigned as the shortest distance between the 
Visit 2 geocoded address and nearest A1, A2, or A3 roadway within 10 miles. We will categorize 
proximity based on the following cut points: 0-50m, 50-200m, 200-300m, 300-400m and 
greater than 400m.  As traffic emissions are of highest concentration at the point of release and 
steadily decrease as distance increases and steadily taper off as distance approaches 300m, it is 
essential to capture the variable gradients within that range [58].  
 For our primary analyses of incident cognitive impairment, Cox proportional models will be 
utilized to evaluate the association between residential proximity to major roadway and the 
incidence of dementia. We will utilize time in study as the timescale of survival with the Cox 
proportional models.  For our primary analyses of cognitive change, we will use linear mixed 
effects models. All models will be adjusted for the covariates listed above. 
 We will conduct several sensitivity analyses to address the potential impact of 
confounding, missing data, and selection bias. We will consider analyses restricting to white 
participants or those who did not move during follow-up, censoring persons at time of stroke, 
and adjusting for vascular risk factors and cardiovascular disease.  If distance to road is 
associated with attrition, we will use inverse probability weighting for attrition (analyses of 
incident dementia) and multiple imputation by chained equations (MICE) (analyses of cognitive 
decline) to address potential selection bias due to informative attrition. Lastly, additional 
analyses will be conducted utilizing interaction terms to examine effect measure modification 
by meteorological conditions, as the relationship between emission concentration and distance 
might be impacted by additional factors such as wind, altitude, and meteorology [59, 60].  
 
7.a. Will the data be used for non-CVD analysis in this manuscript? __X__ Yes    ____ No 
 
 b. If Yes, is the author aware that the file ICTDER03 must be used to exclude persons with a 

value RES_OTH = “CVD Research” for non-DNA analysis, and for DNA analysis RES_DNA = 
“CVD Research” would be used? __X__ Yes    ____ No 



(This file ICTDER has been distributed to ARIC PIs and contains  
the responses to consent updates related to stored sample use for research.) 

 
8.a. Will the DNA data be used in this manuscript? _X___ Yes    ____ No 
 
8.b. If yes, is the author aware that either DNA data distributed by the Coordinating Center 

must be used, or the file ICTDER03 must be used to exclude those with value RES_DNA = 
“No use/storage DNA”? _x___ Yes    ____ No 

 
9. The lead author of this manuscript proposal has reviewed the list of existing ARIC Study 

manuscript proposals and has found no overlap between this proposal and previously 
approved manuscript proposals either published or still in active status.  ARIC 
Investigators have access to the publications lists under the Study Members Area of the 
web site at:  http://www.cscc.unc.edu/aric/mantrack/maintain/search/dtSearch.html  

 
___X___ Yes     _______ No 

 
10. What are the most related manuscript proposals in ARIC (authors are encouraged to 
contact lead authors of these proposals for comments on the new proposal or collaboration)? 
 
3348; “Ambient air pollution and late-life cognition and dementia” (Power) 
3746; “The association between criteria air pollutant exposure and late-life amyloid burden” (Bennett) 
3460; “Accounting for exposure measurement error in assessment of the effects of air pollution on dementia” (Park) 
3417; “Novel Estimation of Inverse Probability Weights Accounting for Attrition” (Smith) 
3502; “The associations of dietary copper with neurocognitive outcomes: The ARIC Study” (Wei) 
3762; “ Association of ambient particulate matter components with MRI outcomes” (Power)  
3241; “Association between particulate matter and chronic kidney disease” (Blum) 
2412; “Association of particulate matter air pollution with MRI outcomes” (Power) 
2288; “Associations of Brain Imaging with Cognitive Change over 20 Years (Knopman) 
2876; “Particulate Matter Air Pollution and DNA Methylation” (Gondalia) 
2924; “Particulate Matter Air Pollution and Leukocyte Traits” (Gondalia) 
2078; “Genome-wide Association Study of Particulate Matter and Ventricular Ectopy” (Napier) 
1146; “Ambient air pollution is associated with the onset of acute events –The ARIC Study” (Liao) 
760; “Association between air pollution and hemostatic/inflammation factors” (Liao) 
2321; “Genome-wide Association Study of Particulate Matter and Supraventricular Ectopy” (Fransceschini)  
 
11.a. Is this manuscript proposal associated with any ARIC ancillary studies or use any 
ancillary study data? __X__ Yes    ____ No 
 
11.b. If yes, is the proposal  

_x__  A. primarily the result of an ancillary study (list number* _2016.20__) 
___  B. primarily based on ARIC data with ancillary data playing a minor role 
(usually control variables; list number(s)* __________  __________ __________) 

 
*ancillary studies are listed by number at https://www2.cscc.unc.edu/aric/approved-ancillary-
studies   
 

http://www.cscc.unc.edu/aric/mantrack/maintain/search/dtSearch.html
http://www.cscc.unc.edu/aric/mantrack/maintain/search/dtSearch.html
https://www2.cscc.unc.edu/aric/approved-ancillary-studies
https://www2.cscc.unc.edu/aric/approved-ancillary-studies
https://www2.cscc.unc.edu/aric/approved-ancillary-studies


12a. Manuscript preparation is expected to be completed in one to three years.  If a 
manuscript is not submitted for ARIC review at the end of the 3-years from the date of the 
approval, the manuscript proposal will expire. 
 
12b. The NIH instituted a Public Access Policy in April, 2008 which ensures that the public has 
access to the published results of NIH funded research.  It is your responsibility to upload 
manuscripts to PubMed Central whenever the journal does not and be in compliance with this 
policy.  Four files about the public access policy from http://publicaccess.nih.gov/ are posted in 
http://www.cscc.unc.edu/aric/index.php, under Publications, Policies & Forms. 
http://publicaccess.nih.gov/submit_process_journals.htm shows you which journals 
automatically upload articles to PubMed central. 
 
 
 
  
 

References 
 

1. (WHO), W.H.O. International Statistical Classification of Diseases and Related Health 
Problems 2020 November 17, 2020 November 17, 2020 ]; Available from: 
https://icd.who.int/dev11/f/en#/http%3a%2f%2fid.who.int%2ficd%2fentity%2f54668934
6. 

2. Association, A.P., Diagnostic and Statistical Manual of Mental Disorders (DSM-5®). 
2013: American Psychiatric Publishing. 

3. (WHO), W.H.O. The Top 10 Causes of Death 2018  [cited 2020 October 30, 2020]; 
Available from: https://www.who.int/news-room/fact-sheets/detail/the-top-10-causes-of-
death. 

4. Nichols, E., et al., Global, regional, and national burden of Alzheimer's disease and other 
dementias, 1990–2016: a systematic analysis for the Global Burden of Disease Study 
2016. The Lancet Neurology, 2019. 18(1): p. 88-106. 

5. Launer, L.J., Statistics on the burden of dementia: need for stronger data. The Lancet 
Neurology, 2019. 18(1): p. 25-27. 

6. Paul, K.C., et al., Ambient Air Pollution, Noise, and Late-Life Cognitive Decline and 
Dementia Risk. Annual Review of Public Health, 2019. 40(1): p. 203-220. 

7. Norton, S., et al., Potential for primary prevention of Alzheimer's disease: an analysis of 
population-based data. The Lancet Neurology, 2014. 13(8): p. 788-794. 

8. Mangialasche, F., et al., Dementia prevention: current epidemiological evidence and 
future perspective. Alzheimer's Research & Therapy, 2012. 4(1): p. 6. 

9. Cohen, A.J., et al., Estimates and 25-year trends of the global burden of disease 
attributable to ambient air pollution: an analysis of data from the Global Burden of 
Diseases Study 2015. The Lancet, 2017. 389(10082): p. 1907-1918. 

10. Jiang, X.-Q., X.-D. Mei, and D. Feng, Air pollution and chronic airway diseases: what 
should people know and do? Journal of thoracic disease, 2016. 8(1): p. E31-E40. 

11. Hoek, G., et al., Long-term air pollution exposure and cardio- respiratory mortality: a 
review. Environmental Health, 2013. 12(1): p. 43. 

http://publicaccess.nih.gov/
http://publicaccess.nih.gov/
http://www.cscc.unc.edu/aric/index.php
http://www.cscc.unc.edu/aric/index.php
http://publicaccess.nih.gov/submit_process_journals.htm
http://publicaccess.nih.gov/submit_process_journals.htm
https://icd.who.int/dev11/f/en#/http%3a%2f%2fid.who.int%2ficd%2fentity%2f546689346
https://icd.who.int/dev11/f/en#/http%3a%2f%2fid.who.int%2ficd%2fentity%2f546689346
https://icd.who.int/dev11/f/en#/http%3a%2f%2fid.who.int%2ficd%2fentity%2f546689346
https://www.who.int/news-room/fact-sheets/detail/the-top-10-causes-of-death
https://www.who.int/news-room/fact-sheets/detail/the-top-10-causes-of-death
https://www.who.int/news-room/fact-sheets/detail/the-top-10-causes-of-death


12. Xu, X., S.U. Ha, and R. Basnet, A Review of Epidemiological Research on Adverse 
Neurological Effects of Exposure to Ambient Air Pollution. Frontiers in Public Health, 
2016. 4. 

13. Pope, C.A., et al., Cardiovascular Mortality and Long-Term Exposure to Particulate Air 
Pollution. Circulation, 2004. 109(1): p. 71-77. 

14. Power, M.C., et al., Exposure to air pollution as a potential contributor to cognitive 
function, cognitive decline, brain imaging, and dementia: A systematic review of 
epidemiologic research. NeuroToxicology, 2016. 56: p. 235-253. 

15. Agency, U.S.E.P., U.S. EPA Integrated Science Assessment for Particulate Matter 2020, 
U.S. Environmental Protection Agency Washington, DC  

16. Xu, X., S.U. Ha, and R. Basnet, A Review of Epidemiological Research on Adverse 
Neurological Effects of Exposure to Ambient Air Pollution. Front Public Health, 2016. 4: 
p. 157. 

17. Killin, L.O.J., et al., Environmental risk factors for dementia: a systematic review. BMC 
Geriatrics, 2016. 16(1). 

18. Peters, R., et al., Air Pollution and Dementia: A Systematic Review. Journal of 
Alzheimer's Disease, 2019. 70(s1): p. S145-S163. 

19. Babadjouni, R.M., et al., Clinical effects of air pollution on the central nervous system; a 
review. Journal of Clinical Neuroscience, 2017. 43: p. 16-24. 

20. Cipriani, G., et al., Danger in the Air: Air Pollution and Cognitive Dysfunction. Am J 
Alzheimers Dis Other Demen, 2018. 33(6): p. 333-341. 

21. de Prado Bert, P., et al., The Effects of Air Pollution on the Brain: a Review of Studies 
Interfacing Environmental Epidemiology and Neuroimaging. Current Environmental 
Health Reports, 2018. 5(3): p. 351-364. 

22. Block, M.L. and L. Calderón-Garcidueñas, Air pollution: mechanisms of 
neuroinflammation and CNS disease. Trends in Neurosciences, 2009. 32(9): p. 506-516. 

23. Power, M.C., et al., Association of midlife lipids with 20-year cognitive change: A cohort 
study. Alzheimer's & Dementia, 2018. 14(2): p. 167-177. 

24. Tham, R. and T. Schikowski, The Role of Traffic-Related Air Pollution on 
Neurodegenerative Diseases in Older People: An Epidemiological Perspective. Journal 
of Alzheimer's Disease, 2021. 79(3): p. 949-959. 

25. Liu, S.V., F.-L. Chen, and J. Xue, A meta-analysis of selected near-road air pollutants 
based on concentration decay rates. Heliyon, 2019. 5(8): p. e02236. 

26. Walsh; Maria Costantini, I.T.K.D.M.F.M.J.F.K.L.K.N.K.B.L.T.L.F.L.S.R.J.S.M., 
Traffic-Related Air Pollution: A Critical Review of the Literature on Emissions, 
Exposure, and Health Effects: A Special Report of the HEI Panel on the Health Effects of 
Traffic-Related Air Pollution in HEI Special Report 17 2010, Health Effects Institute 
Boston, Massachusetts p. 1-12. 

27. Belis, C.A., et al., Critical review and meta-analysis of ambient particulate matter source 
apportionment using receptor models in Europe. Atmospheric Environment, 2013. 69: p. 
94-108. 

28. Kumar, P., et al., Ultrafine particles in cities. Environment International, 2014. 66: p. 1-
10. 

29. Rowangould, G.M., A census of the US near-roadway population: Public health and 
environmental justice considerations. Transportation Research Part D: Transport and 
Environment, 2013. 25: p. 59-67. 



30. Boehmer, T.K., et al., Residential proximity to major highways - United States, 2010. 
MMWR Suppl, 2013. 62(3): p. 46-50. 

31. Centers, et al., CDC Health Disparities and Inequalities Report—United States, 2013, in 
Morbidity and Mortality Weekly Report 2013, Centers for Disease Control and 
Prevention. p. 1-189. 

32. Gehring, U., et al., Traffic-related Air Pollution and the Development of Asthma and 
Allergies during the First 8 Years of Life. American Journal of Respiratory and Critical 
Care Medicine, 2010. 181(6): p. 596-603. 

33. Alotaibi, R., et al., Traffic related air pollution and the burden of childhood asthma in the 
contiguous United States in 2000 and 2010. Environment International, 2019. 127: p. 
858-867. 

34. Bowatte, G., et al., Traffic-related air pollution exposure over a 5-year period is 
associated with increased risk of asthma and poor lung function in middle age. European 
Respiratory Journal, 2017. 50(4): p. 1602357. 

35. Brunekreef, B., et al., Effects of long-term exposure to traffic-related air pollution on 
respiratory and cardiovascular mortality in the Netherlands: the NLCS-AIR study. Res 
Rep Health Eff Inst, 2009(139): p. 5-71; discussion 73-89. 

36. Brauer, M., et al., A Cohort Study of Traffic-Related Air Pollution Impacts on Birth 
Outcomes. Environmental Health Perspectives, 2008. 116(5): p. 680-686. 

37. The Lancet, N., Air pollution and brain health: an emerging issue. The Lancet 
Neurology, 2018. 17(2): p. 103. 

38. Calderón-Garcidueñas, L., et al., Air Pollution and Brain Damage. Toxicologic 
Pathology, 2002. 30(3): p. 373-389. 

39. Costa, L.G., et al., Neurotoxicants Are in the Air: Convergence of Human, Animal, and 
<i>In Vitro</i> Studies on the Effects of Air Pollution on the Brain. BioMed Research 
International, 2014. 2014: p. 736385. 

40. Seaton, et al., Pollution, Particles, and Dementia: A Hypothetical Causative Pathway. 
International Journal of Environmental Research and Public Health, 2020. 17(3): p. 862. 

41. Teeling, J.L. and V.H. Perry, Systemic infection and inflammation in acute CNS injury 
and chronic neurodegeneration: Underlying mechanisms. Neuroscience, 2009. 158(3): p. 
1062-1073. 

42. Oberdörster, G., et al., Translocation of inhaled ultrafine particles to the brain. Inhal 
Toxicol, 2004. 16(6-7): p. 437-45. 

43. Cacciottolo, M., et al., Traffic-related air pollutants (TRAP-PM) promote neuronal 
amyloidogenesis through oxidative damage to lipid rafts. Free Radical Biology and 
Medicine, 2020. 147: p. 242-251. 

44. Calderón-Garcidueñas, L., et al., Brain Inflammation and Alzheimer's-Like Pathology in 
Individuals Exposed to Severe Air Pollution. Toxicologic Pathology, 2004. 32(6): p. 650-
658. 

45. Calderón-Garcidueñas, L., et al., Long-term air pollution exposure is associated with 
neuroinflammation, an altered innate immune response, disruption of the blood-brain 
barrier, ultrafine particulate deposition, and accumulation of amyloid beta-42 and alpha-
synuclein in children and young adults. Toxicol Pathol, 2008. 36(2): p. 289-310. 

46. Kilian, J. and M. Kitazawa, The emerging risk of exposure to air pollution on cognitive 
decline and Alzheimer's disease – Evidence from epidemiological and animal studies. 
Biomedical Journal, 2018. 41(3): p. 141-162. 



47. Tonne, C., et al., Traffic-related Air Pollution in Relation to Cognitive Function in Older 
Adults. Epidemiology, 2014. 25(5): p. 674-681. 

48. Wellenius, G.A., et al., Residential Proximity to Nearest Major Roadway and Cognitive 
Function in Community-Dwelling Seniors: Results from the MOBILIZE Boston Study. 
Journal of the American Geriatrics Society, 2012. 60(11): p. 2075-2080. 

49. Yao, Y., et al., Residential proximity to major roadways and cognitive function among 
Chinese adults 65 years and older. Science of The Total Environment, 2020: p. 142607. 

50. Chen, H., et al., Living near major roads and the incidence of dementia, Parkinson's 
disease, and multiple sclerosis: a population-based cohort study. The Lancet, 2017. 
389(10070): p. 718-726. 

51. Smargiassi, A., et al., Exposure to ambient air pollutants and the onset of dementia in 
Québec, Canada. Environmental Research, 2020. 190: p. 109870. 

52. Carey, I.M., et al., Are noise and air pollution related to the incidence of dementia? A 
cohort study in London, England. BMJ Open, 2018. 8(9): p. e022404. 

53. Census Feature Class Codes (CFCC) in TIGER/Line (TM) Files. 1992. 
54. Yanosky, J.D., et al., Spatio-temporal modeling of particulate air pollution in the 

conterminous United States using geographic and meteorological predictors. 
Environmental Health, 2014. 13(1): p. 63. 

55. Gross, A.L., et al., Application of Latent Variable Methods to the Study of Cognitive 
Decline When Tests Change over Time. Epidemiology, 2015. 26(6): p. 878-87. 

56. Baecke, J.A., J. Burema, and J.E. Frijters, A short questionnaire for the measurement of 
habitual physical activity in epidemiological studies. Am J Clin Nutr, 1982. 36(5): p. 
936-42. 

57. Roux, A.V.D., et al., Neighborhood of Residence and Incidence of Coronary Heart 
Disease. New England Journal of Medicine, 2001. 345(2): p. 99-106. 

58. Reponen, T., et al., Concentration Gradient Patterns of Aerosol Particles near Interstate 
highways in the Greater Cincinnati Airshed Royal Society of Chemistry 2003. 5: p. 557-
562. 

59. Pan, L., E. Yao, and Y. Yang, Impact analysis of traffic-related air pollution based on 
real-time traffic and basic meteorological information. Journal of Environmental 
Management, 2016. 183: p. 510-520. 

60. Patton, A.P., et al., Spatial and temporal differences in traffic-related air pollution in 
three urban neighborhoods near an interstate highway. Atmospheric Environment, 2014. 
99: p. 309-321. 

 


	SC Reviewed: _________  Status: _____   Priority: ____
	First author:   Naa Adoley Parker-Allotey
	Name:   Melinda C. Power

