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Abstract

Background: Neighborhood walkability may affect cognitive impairment through
promotion of physical activity. However, most studies are conducted in urban,
predominantly White samples. We assessed how walkability is related to presence of
cognitive impairment and whether the relation differs by neighborhood population
density (differences in likelihood of promoting physical activity) and/or racial
composition (differences in quality of neighborhood resources). We hypothesized that
lower walkability is related to greater likelihood of having cognitive impairment and
that this association is stronger in areas with higher population density (i.e., more
urban) and with a lower percentage of Black residents.

Methods: We used cross-sectional data from 4 harmonized studies of cognition
and dementia across Southwestern Pennsylvania (n = 1625, Table). Walkability was
defined by quartiles of the Environmental Protection Agency walkability index at the
participant’s residential census tract. Cognitive impairment was defined as clinically
adjudicated mild cognitive impairment or dementia (3 studies) or a Clinical Dementia
Rating of >0.5 (1 study). US census data were used for population density (> or
< 2500 people/square mile) and racial composition (0%-10%, >10%-50%, or >50%
Black residents) of each census tract. Logistic regression models with robust standard
errors to account for clustering at the census tract modelled the association of
walkability and cognitive impairment with adjustment for participant age, sex, years of
education, marital status, race, and tract area deprivation index. Multiplicative terms
were included in the models to test interactions of walkability with either population

density or racial composition. Models were stratified when interaction p-values <0.1.
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Results: In adjusted analyses, walkability was not related to cognitive impairment
in the full sample (OR = 0.89 (95% Cl: 0.61-1.28 for highest vs lowest quartile).
Walkability interacted with population density (p interaction = 0.09 for highest vs
lowest quartile), such that low walkability was associated with greater likelihood of
cognitive impairment, but only in areas with high population density (OR = 1.85 (95%
Cl: 1.08-3.17 for highest vs lowest quartile; Figure). There was no interaction with
racial composition.

Conclusions: Neighborhood walkability may be an important population-level
modifiable risk factor for cognitive impairment but accounting for geographic context

such as urbanicity is important for considering implications and interventions.

Figure. Associations of quartiles of walkability with cognitive impairment, stratified on population
density (n=1625)

35

25

15

-

0.

Odds Ratio (95% Confidence Interval)
v

I e

Q1 Q2 Q3 REF Ql Q2 Q3 REF
(low) (high) (low) (high)

>2500 ppl/sq mi <2500 ppl/sq mi




PUBLIC HEALTH

Mean (SD) or n (%)

Age (years) 73.5(9.9)
Female 1037 (63.8%)
Race
White 1258 (77.4%)
Black 341 (21.0%)
Other 26 (1.6%)
Education (years) 13.9(2.6)

Marital Status

Married/living with partner

726 (44.8%)

Widowed
Divorced/ separated

414 (25.5%)
274 (16.9%)

Never married
Cognitively impaired

207 (12.8%)
396 (24.4%)

Walkability
Least walkable

357 (22.0%)

Below average walkable 488 (30.0%)

Above average walkable 402 (24.7%)

Most walkable 378 (23.3%)
> 2500 people/sq mi 950 (58.5%)
% Black

0-10% 800 (49.2%)

11-50% 533 (32.8%)

>50% 292 (18.0%)
Area deprivation index 26.2(100.0)
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Table. Demographic and neighborhood characteristics of the sample (n=1625)
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