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A B S T R A C T   

The objective of this study was to evaluate the association between perceived neighborhood stressors, encom-
passing negative perceived neighborhood characteristics, and specific cognitive abilities in adulthood. We 
conducted a coordinated analysis across three studies of adults in the United States and found that perceived 
neighborhood stressors were consistently associated with poorer performance on attention-demanding cognitive 
tasks. We specifically found that perceived neighborhood stressors were associated with lower performance in 
spatial abilities, working memory, and executive function but not perceptual speed, and that the effect was most 
consistent for lower perceived neighborhood safety followed by lower perceived aesthetic quality, greater 
perceived neighborhood crime, and lower perceived neighborhood cohesion. These results highlight the 
importance of the psychosocial neighborhood context for cognitive health in adulthood.   

Cognitive health is imperative for retaining functional independence 
and maintaining engagement in work and social environments 
throughout adulthood (Krueger et al., 2009). Understanding how envi-
ronments in which individuals develop and live may influence cognitive 
health outcomes is of interest to the field of cognitive development and 
aging. Specifically, research has been focused on understanding how 
neighborhoods, defined in various ways, relate to cognitive health out-
comes. Prior research has shown that the social (e.g., crime/violence; 
social cohesion), physical (e.g., aesthetics; decaying infrastructure), and 
economic (e.g., neighborhood socioeconomic status) characteristics of 
neighborhoods are associated with physical and mental health outcomes 
such as heart disease (Augustin et al., 2008), mortality (Bosma, 2001; 
Sampson et al., 2002), disability (Pruchno et al., 2012), and depressive 
symptoms (Aneshensel et al., 2007). Comparatively fewer studies have 
examined associations between neighborhood profiles and cognition in 
adulthood, but those that have generally find that poor social, economic, 
and physical neighborhood features are associated with reduced 
cognitive performance. For example, those who reside within neigh-
borhoods characterized by lower education and SES, and greater 
deprivation of resources (e.g., barriers to housing services) tend to 

perform more poorly on several standardized cognitive tasks compared 
to their counterparts (Aneshensel et al., 2011; Lang et al., 2008; Wight 
et al., 2006; Zeki Al Hazzouri et al., 2011). These findings remain after 
accounting for individual-level risk factors, such as household income or 
educational attainment (Clarke et al., 2015). Living in low quality 
neighborhoods has also been shown to increase vulnerability to the ef-
fects of hazardous materials (e.g., lead exposure (Glass et al., 2009). 
Similarly, adverse neighborhood characteristics appear to compound 
vulnerability among individuals at genetic risk for cognitive impairment 
(e.g., presence of APOE-e4 genotype Boardman et al., 2012). 

With the exception of a few studies (Estrella et al., 2020; Lee and 
Waite, 2017; Zaheed et al., 2019), most evidence for the association 
between neighborhoods and cognition comes from studies assessing the 
effects of objective and structural components of neighborhoods such as 
neighborhood SES and unemployment rates obtained from publicly 
available data (Wu et al., 2015). Although subjective perceptions may 
result from the objective and structural characteristics of an individual’s 
neighborhood and have more proximal implications for the way in 
which neighborhoods relate to health outcomes (Cohen et al., 1983; 
Lazarus and Folkman, 1984). There has been less evidence documenting 
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their associations with cognition. A recent study by Lee and Waite 
(2017) evaluated both objective and subjective measures of neighbor-
hoods in relation to global cognition and found that the subjective 
neighborhood measures more consistently predicted lower cognitive 
performance among an adult sample from 57 to 85 years of age. Using 
data from the Health and Retirement Study (ages 51–101), Zaheed et al. 
(2019) showed that greater perceptions of physical disorder were 
associated with lower performance in a measure of episodic memory, 
and greater perceived neighborhood social cohesion was associated with 
better performance in a measure of verbal fluency. Estrella et al. (2020) 
recently reported that greater perceived neighborhood problems were 
associated with lower global cognition and memory in Hispanic/Latina 
women. They also found an unexpected negative association between 
greater perceived social cohesion and tasks of executive abilities. In line 
with these recent results, we aimed to evaluate whether specific 
self-reported neighborhood domains or features (e.g., perceived social 
cohesion, perceived neighborhood problems, etc.) were associated with 
specific cognitive function abilities. 

Individual perceived neighborhood domains may give rise to, or 
reduce, psychological distress through multiple mechanisms. For 
example, greater perceptions of neighborhood cohesion promote feel-
ings of trust and unity with neighbors (Sampson, 2003) and confer the 
benefits of social support on cognitive health outcomes by promoting 
social and physical activities (Fisher et al., 2004) and buffering the 
adverse effects of stress (Cohen and Wills, 1985). On the contrary, 
greater perceived neighborhood crime and lower feeling of safety within 
one’s neighborhood may offset the benefits of neighborhood cohesion 
(Choi and Matz-Costa, 2018). Perceptions of aesthetic quality incorpo-
rate views of how pleasant and attractive one’s neighborhood is and 
lower perceptions in this domain have been associated with lower 
physical activity (Su et al., 2014) and poor health outcomes (Malambo 
et al., 2017). Poorer neighborhood perceptions are also associated with 
appraised severity of, and emotional responses to, stressors in daily life. 
Scott and colleagues showed that greater perceived neighborhood 
violence was associated with greater perceived severity of everyday 
stressors and that greater perceived violence, lower perceived safety, 
and lower perceived aesthetic quality were associated with greater 
negative affective responses to these stressors (Scott et al., 2018). This 
body of evidence indicates that poorer neighborhood perceptions may 
shape cognitive health through behavioral and emotional pathways and 
that these perceptions exacerbate psychological responses when 
stressors occur. 

Poorer perceptions of neighborhood characteristics are theorized to 
give rise to a heightened sense of vigilance, alarm, or threat that acti-
vates the stress response and leads to adverse health outcomes over time 
if such responses are chronic or consistent (Augustin et al., 2008; Glass 
et al., 2009). The associated heightened sense of threat or worry 
resulting from adverse perceived neighborhood conditions, may also 
disrupt attentional processing needed for completion of the cognitive 
tasks at hand in the short-term. In the long-term, these psychosocial 
neighborhood characteristics, henceforth ‘perceived neighborhood 
stressors’, may therefore promote individuals’ chronic stress and lead to 
adverse cognitive health outcomes (Augustin et al., 2008; Diez Roux and 
Mair, 2010; Lupien and Lepage, 2001). In the current study, we focused 
on the associations between specific domains of perceived neighborhood 
stressors (i.e., perceived neighborhood violence, social cohesion, safety, 
and aesthetic quality) and cognitive performance. We specifically 
focused on fluid cognitive abilities related to executive and 
attention-demanding cognitive tasks such as working memory and 
processing speed, compared to tasks related to crystalized abilities, that 
are more reliant on experience or do not begin to show declines until 
older age, such as verbal or episodic memory abilities (Horn and Cattell, 
1967; Nyberg et al., 2003). Based on work in younger individuals 
(McCoy et al., 2015) and the research reviewed above, we speculated 
that greater perceived neighborhood stressors occupy attentional pro-
cessing resulting in disrupted performance in attention demanding 

cognitive tasks. 
Most prior evaluations of perceived neighborhood stressors and 

cognition have focused on older individuals (Lee and Waite, 2017; 
Zaheed et al., 2019), but because cognitive decline may begin before old 
age, identifying early risk factors requires evaluating associations before 
or during midlife (Hughes et al., 2018). Further motivating an exami-
nation before old age is evidence of the negative associations between 
perceived neighborhood stressors and cognitive function earlier the 
lifespan, in adolescence, (e.g., Boyle et al., 2007) indicating that 
perceived neighborhood-related shifts in cognitive status may already 
be occurring before old age. We therefore sought to evaluate associa-
tions between neighborhood stress and cognitive function in three 
studies of adults with age ranges starting at the cusp of midlife. A co-
ordination of analyses across multiple studies also maximizes compa-
rability of results, as well as replication and validity of results (Hofer and 
Piccinin, 2009). Thus, our goal for this study was to evaluate associa-
tions between perceived neighborhood stressors and tasks of fluid 
cognitive abilities across three studies of adults. Because there may be 
variation in neighborhood contexts according to a study’s specific 
recruitment strategy and location, we chose to test our hypotheses in 
three studies across different geographical contexts with comparable 
measures of perceived neighborhood stressors. Data for one of the 
studies were collected in a prescribed area in New York, USA (ESCAPE; 
Scott et al., 2015) another that began in Colorado, USA but with par-
ticipants currently living across the country (CATSLife; Wadsworth 
et al., 2019), and one that was designed as a national survey of midlife in 
the United States (MIDUS; Ryff et al., 2007). The studies incorporated 
psychosocial neighborhood measures that captured multiple domains of 
perceived neighborhood stressors, such as feelings of safety in one’s 
neighborhood, aesthetic quality, and social cohesion, and they also 
included measures of fluid or attention-demanding cognitive abilities (e. 
g., working memory). Based on prior evidence, we predicted that greater 
levels of perceived neighborhood stressors, characterized by lower 
self-reported neighborhood perceptions, would be associated with 
poorer performance on fluid, attention-demanding tasks and that this 
finding would be replicated across the three studies of interest. 

1. Method 

1.1. CATSLife sample 

The Colorado Adoption/Twin Study of Lifespan behavioral devel-
opment and cognitive aging (CATSLife) is a longitudinal study of life-
span behavioral development and cognitive aging that merges two 
developmental studies with decades of previously collected data, the 
Colorado Adoption Project and the Longitudinal Twin Study with a new 
assessment of participants as they approach midlife. Details on this study 
can be found in Wadsworth et al. (2019) and the study’s protocol was 
approved by its respective institutional review board. Briefly, CAT-
SLife’s study procedures consist of an online survey that encompasses 
measures of demographics, relationships, health, well-being, and envi-
ronments, including the perceived neighborhoods questionnaire, and an 
in-person assessment during which biomarker, health, and cognitive 
function data are collected. 

Data collection for this study is ongoing and the current analysis 
focused on data from 1278 individuals collected before April 2020. In-
clusion criteria for the current analyses were: (1) available data on at 
least one cognitive outcome of interest; (2) available data on perceived 
neighborhood stressors. Descriptive characteristics of the 1216 in-
dividuals included in this study are presented in Table 1. 

Perceived Neighborhood Stressors. In CATSLife, twenty-one questions 
were included that asked participants to indicate from a list of problems, 
whether each was a problem in their neighborhood on a three-point 
scale from Not a problem to a Big problem. Sample questions included: 
“high unemployment,” “abandoned houses,” and “police not available 
when needed.” One question from the PhenX Activity toolkit was also 
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included as it tapped neighborhood safety (Sallis et al., 2009; Sallis and 
DeBourdeaudhuij, 2004). This question asked participants to indicate on 
a four-point scale the extent to which they strongly agreed (4) to strongly 
disagreed (1) to the following item: “The crime rate in my neighborhood 
makes it unsafe to go on walks at night”. All questions were scored 
accordingly so that high scores indicated higher neighborhood problems 
or stressors (for a complete list of items see Supplementary Table 2). 

Cognitive Assessments. During the in-person assessment, participants 
completed measures of perceptual speed and spatial abilities. The spe-
cific cognitive abilities battery incorporating these measures was based 
on the Hawaii Family Study of Cognition (DeFries et al., 1978, 1981; 
Wadsworth et al., 2019). The z score standardized cognitive task scores 
were added together to form a cognitive ability composite and this 
composite was then z score standardized resulting in a mean of zero and 
standard deviation of one for both the cognitive task domains. 

Perceptual Speed. Assessed via the Colorado Perceptual Speed Test 
and a Subtraction and Multiplication task. The dependent measure was 
the number of correct responses per trial. 

Colorado perceptual speed task. Participants were asked to identify a 
target string of unpronounceable letter and number strings among three 
foils. This was a two-part test with 60 seconds dedicated for each part 
containing a maximum of 30 trials per block (60 trials total). 

Subtraction and multiplication. Participants were asked to complete a 
series of subtraction and multiplication tasks as rapidly and accurately 
as possible. This was a two-part test with 120 seconds dedicated for each 
part with a maximum of 60 trials per block (120 trials total). 

Spatial Ability. Assessed via a Paper Foam Board task and a Cards 
rotation task. 

Paper form board task. One geometric figure was presented on the left 
and two to four pieces on the right that would result if the intact figure 
were cut into parts. The participant was instructed to draw lines on the 
complete figure on the left, indicating where it should be cut to form the 
parts to the right. There were 28 trials and the dependent measure was 
the number of entirely correct responses for each trial. 

Card rotations task (ETS). An irregularly shaped stimulus figure was 
presented to the left and eight variations of the same figure to the right 
on the same row. Some of the figures on the right were the same as on 
the left, but were rotated on the plane of the page and others were 
flipped over so that they were mirror images of the stimulus figure. 
Participants were asked to determine if each of the eight figures on the 
right were rotated or a mirror image of the stimulus figure. This was a 
two-part test with 14 trials per block. The dependent measure was the 
total number of correct responses. 

Covariates. Demographic covariates included: age at time of 

Table 1 
Sample descriptions for CATSLife, ESCAPE, and MIDUS.   

CATSLife (n = 1213–1, 216)  ESCAPE (n = 238–253)  MIDUS (n = 3194–3198)  

Mean/Freq SD/% Mean/Freq SD/% Mean/Freq SD/% 

Age 33.22 4.96  46.61 11.05  55.9 12.12  
Sex 

Female 641 52.71  166 65.61  1744 54.53  
Male 575 47.29  87 34.39  1454 45.47  

Race/Ethnicitya 

Non-Hispanic White 1091 89.72  22 8.70  2927 91.53  
Non-Hispanic Black – –  158 62.45  83 2.13  
Hispanic 26 2.14  63 24.90  44 1.38  
Other 99 8.14  10 3.95  144 4.50  

Education 
Less than high school 8 0.66  16 6.23  199 6.22  
High school 138 11.35  46 18.18  786 24.60  
Some college 304 25.00  81 32.02  925 28.92  
College 499 41.04  67 26.48  643 20.11  
More than college 267 21.96  43 17.00  645 20.17  

Employment 
Employed 1086 89.68  126 49.80  1932 53.55  
No employed 130 10.32  127 50.20  1266 46.50  

Marital Statusa 

Married 606 50.80  79 31.35  2321 72.67  
Widowed – –  7 2.78  226 7.08  
Divorced 58 4.86  28 11.11  375 11.74  
Separated 26 2.18  12 4.76  37 1.16  
Never married/Other 523 42.16  126 50.00  235 7.36  

Financial Strain 3.93 2.27 0 – 9 0.94 0.78 0 – 2 0.92 0.87 0 – 3 
Depressive Symptoms 2.88 3.20 0 – 16 7.72 7.19 0 – 32 0.51 1.61 0 – 7 
Self-Reported Physical Health 

Poor 6 0.49  10 4.20  99 3.10  
Fair 27 2.22  49 20.59  297 9.29  
Good 203 16.71  96 40.34  954 29.83  
Very Good 741 60.99  56 23.53  1265 39.56  
Excellent 238 19.59  27 11.34  583 18.23  

Perceived Neighborhood Stressors (raw scores) 
Social cohesion – –  10.90 3.05 4 – 20 3.31 1.35 2 – 8 
Aesthetic 2.38 0.77 2 – 6 11.67 3.92 5 – 25 4.38 1.74 3 – 12 
Safety 6.89 2.30 5 – 16 8.53 2.64 3 – 15 2.64 1.00 2 – 8 
Violence 7.85 1.95 7 – 21 8.10 2.99 4 – 16 – –  

Perceived Neighborhood Stressors (sum of standardized items) 
Social cohesion – –  0.004 3.16 − 7.12 – 9.57 0.002 1.73 − 1.68 – 5.99 
Aesthetic <0.000 1.76 − 0.83 – 8.66 − 0.01 3.70 − 6.45 – 12.72 0.002 2.58 − 2.02 – 11.38 
Safety − 0.03 3.71 − 3.01 – 14.98 − 0.02 2.40 − 5.05 – 5.87 − 0.003 1.72 − 0.98 – 11.26 
Violence − 0.06 5.23 − 2.32 – 35.95 0.04 3.28 − 4.40 – 8.86 – –  

Note. Sample sizes for baseline models accounting for age, sex, race/ethnicity were: 1216 (CATSLife), 252 (ESCAPE), and 3194 (MIDUS). Sample sizes for the final 
adjusted models were: 1213 (CATSLife), 238 (ESCAPE), and 3194 (MIDUS). 

a Frequencies for “non-Hispanic Black” and “Widowed” categories in CATSLife were combined with the “Other” categories due to frequencies less than five. 
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assessment, sex, race and ethnicity, and highest degree of education (0 
= less than High School to 4 = more than college). Socioeconomic 
variables included: employment status (employed vs. not employed), 
marital status (0 = married, 1 = widowed, 2 = divorced, 3 = separated, 
4 = never married/other), and financial strain as a proxy for income as 
not all three studies had income data available. Lastly, we include 
measures of self-reported mental and physical health. 

Financial strain. Participants responded on a scale from 1 (Feel 
comfortable/Never worry) to 10 (Feel overwhelmed/Worry all the time) to 
the following item: “How often do you worry about being able to meet 
monthly living expenses” from the InCharge Financial Distress/Finan-
cial Well-being Scale (Prawitz et al., 2006). Higher scores indicated 
greater financial strain. 

Depressive symptoms. Measured via four items from the general 
depression symptoms scale from the Mood and Anxiety Symptoms 
Questionnaire (Wardenaar et al., 2010). Participants responded from 
Very slightly (1), to Extremely (5) the extent to which they experienced a 
list of items in the past week (e.g., felt like a failure; was disappointed in 
myself). A sum score of total depressive symptoms was used were higher 
scores indicated greater depressive symptoms. 

Self-reported physical health. Participants responded to one item: “In 
general would you say your health is …” via the following (1) Excellent, 
(2) Good, (3) Fair, (4) Not well, (5) Poor (Rhea et al., 2013). Responses 
were recoded accordingly so that higher scores indicated better 
self-reported health. 

1.2. ESCAPE sample 

The Effects of Stress on Cognitive Aging, Physiology and Emotion 
study (ESCAPE) is a measurement burst study of daily experiences of 
stress and daily cognition. This study was approved by its respective 
institutional review board and details can be found in Scott et al. (2015). 
Briefly, 256 participants were recruited through letters and phone calls 
using systematic probability sampling of New York City Registered 
Voter Lists for one specific zip code in an area of Bronx, New York (10, 
475). Eligibility criteria included: participants must be between 25 and 
65 years of age, ambulatory, fluent in English, without visual impair-
ment, and being a resident of Bronx County. The study’s protocol con-
sisted of baseline paper surveys that contained demographic questions, 
personality, stress, physical and mental health, and a perceived neigh-
borhoods questionnaire, and an in-lab visit where cognitive function 
was assessed. Following the in-lab assessment, participants also 
completed 14 days of ecological momentary assessments that were not 
used in the current analysis. Baseline survey and in-lab cognitive 
assessment data from the first assessment wave were used in this study. 
Inclusion criteria for the current analyses were: (1) available data on at 
least one cognitive outcome of interest; (2) available data on perceived 
neighborhood stressors. Descriptive characteristics of the 253 in-
dividuals included in this study are presented in Table 1. 

Perceived Neighborhood Stressors. The perceived neighborhood mea-
sure in ESCAPE was adapted from Mujahid and colleague’s larger multi- 
domain measure (Mujahid et al., 2007). The ESCAPE study included 
measures that tapped into the following domains: aesthetic quality, so-
cial cohesion, safety, violence, and availability of healthy foods. For the 
violence subscale, participants rated the frequency in which four events 
related to neighborhood violence (i.e., mugging, fight with a weapon, 
gang fight, sexual assault) occurred during the last six months from often 
(1) to very rarely (4); items were reverse scored such that higher scores 
represented more frequent perceived violence. For the aesthetic quality, 
social cohesion, and safety domains, participants rated the extent to 
which they agreed with statements on a strongly agree (1) to strongly 
disagree (5) scale to such items as “There is a lot of trash and litter in my 
neighborhood,” “People in my neighborhood can be trusted,” and “I feel 
safe walking in my neighborhood at night” from the three domains, 
respectively. All questions were scored accordingly so that high scores 
indicated higher perceived neighborhood stressors or problems in the 

specific domains (e.g., lower perceived safety). See Supplementary 
Table 3 for a complete list of items across all perceived neighborhood 
stressor domains in ESCAPE. 

Cognitive Assessments. Participants were individually tested by a 
trained researcher in a quiet testing room in a single session. Consistent 
with the procedure used for CATSLife, a standardized sum score with a 
mean of zero and a standard deviation of one was computed for each 
cognitive domain listed below. 

Perceptual Speed. Assessed via a symbol match, a letter match 
(Wechsler, 1996), and a number match (Salthouse, 1996) through which 
participants were required to make speeded perceptual comparisons 
across items presented in a visual display. The median reaction time in 
seconds for correct trials was used as the dependent measure whereby 
higher scores indicate slower reaction times and thus poorer functioning 
in this cognitive domain. 

Symbol match. Participants were presented with six symbol pairs at 
the top of the screen and were presented with a comparison symbol pair 
at the bottom of the screen. Participants were asked to decide as quickly 
as possible whether the target pair at the bottom of the screen exactly 
matched one of the pairs at the top of the screen. Participants completed 
70 trials of this task. 

Letter match. Participants were presented with two-letter strings and 
they were asked to determine whether the strings were the same or 
different as quickly as possible. Strings were three, six, or nine, char-
acters long and mismatched strings varied by one character. Participants 
completed 70 trials with one break at trial 35. 

Number match. Participants were presented with two number strings 
and were asked to indicate whether the strings were the same or 
different as quickly as possible. Strings were three, six, or nine items 
long and participants completed 70 trials. 

Working Memory. Assessed via an operation span, counting span 
(Conway et al., 2002), and a backward letter span task (Waters and 
Caplan, 2003). 

Counting span. Administration of this task followed the procedures 
described in Engle et al. (1999). Participants were asked to memorize 
the number of targets in a series of displays that included dark blue 
circles (targets) and dark blue squares (color distractors) and light blue 
circles (shape distractors). Each display was initiated by a tester. Par-
ticipants counted the number of dark blue circles aloud and repeated the 
digit corresponding to the final count. The number of targets per display 
varied from two to six, with three trials of each. After two to six displays, 
a recall cue was presented, at which point participants reported the 
number of targets in each of the previous displays, in the serial order in 
which they occurred. The dependent measure was the total number of 
target counts recalled in the correct order. 

Operation span. Participants were asked to verify equations aloud 
while trying to remember letters. As with the counting span, after a 
series of numeric equations and letters were presented, participants 
were prompted to recall all the letters from that series. The number of 
equation and letter pairs per series varied from two to five with three 
series of each length presented in a fixed random order. The dependent 
measure was the total number of letters recalled in the correct order. 

Backward span. Participants saw a series of letters presented one at a 
time for 1 second each. At the end of each series, participants recalled all 
the letters they saw in reverse order. The number of letters in each series 
varied from three to eight and participants attempted two trials each 
length for a total of 12 trails. The dependent measure was the total 
number of items for trials that were recalled in the correct order. 

Covariates. Demographic covariates included: age at time of assess-
ment, sex, race and ethnicity, and highest level of education completed 
(0 = less than High School to 4 = more than college). Socioeconomic 
variables included: employment status (employed vs. not employed), 
marital status (0 = married, 1 = widowed, 2 = divorced, 3 = separated, 
4 = never married/other), and financial strain. Lastly, we included 
measures of self-reported mental and physical health. 

Financial strain. Participants responded on a scale from 1 (Not at all 
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true) to 3 (Very true) to: “You find it difficult to pay monthly bills” 
(Turner and Wheaton, 1997) whereby higher scores indicated greater 
financial strain. 

Depressive symptoms. Measured via eight items from the PROMIS 
emotional distress short form. Participants responded from Never (1) to 
Always (5) the extent to which items (e.g, helpless, unhappy) best 
described how they felt in the past seven days with higher scores indi-
cating more depressive symptoms (PROMIS Health Organization, 
2012a). 

Self-reported physical health. Participants responded to one item: “In 
general, would you say your health is …” via the following (1) Poor, (2) 
Fair, (3) Good, (4) Very good, (5) Excellent, where high values indicated 
better perceived health (PROMIS Health Organization, 2012b). 

1.3. MIDUS 2 

The second wave of the Midlife in the United States (MIDUS 2) was 
collected between 2004 and 2006 (http://www.midus.wisc.edu/mid 
us2/). Details about MIDUS 2 can be found in Ryff et al. (2007). 
Broadly, the focus of this study was to evaluate the role of behavioral 
and psychosocial factors in physical and mental health. As a follow-up to 
the first wave of data collection for MIDUS, MIDUS 2 assessments 
mirrored those of the baseline wave with the inclusion of new assess-
ments of cognitive function via telephone. Participants were recruited to 
the first wave of MIDUS via random digit dialing of United States 
households having at least one telephone in the contiguous 48 states 
between 1995 and 1996; the follow-up assessment in the current ana-
lyses began 9 years later and involved 75% (N = 3615) of the original 
(MIDUS) sample (Hughes et al., 2018). Perceived neighborhood data 
were collected via self-administered mailed-in questionnaires that also 
included other psychosocial and behavioral assessments. Cognitive 
function was assessed via telephone using the Brief Test of Adult 
Cognition by Telephone (Tun and Lachman, 2006). Inclusion criteria for 
the current analyses were: (1) available valid data on at least one 
cognitive outcome of interest; (2) available data on perceived neigh-
borhood stressors. Descriptive characteristics of the 3198 individuals 
meeting inclusion are presented in Table 1. 

Perceived Neighborhood Stressors. MIDUS 2 included twelve questions 
that asked participants to indicate the extent to which a series of state-
ments described their situation related to the neighborhoods they lived 
in. Participants answered on a 4-point scale from (1) A lot to (4) Not at all 
to items such as “I feel safe being out alone in my neighborhood during 
the daytime” or “I could call on a neighbor for help if I needed it.” All 
questions were scored so that higher sores indicated more perceived 
neighborhood-related stressors or problems (see Supplementary Table 4 
for complete list of items). 

Cognitive Assessments. We used the recommended z score standard-
ized (Mean = 0, SD = 1) factor score of executive functioning using tasks 
from the Brief Test of Adult Cognition by Telephone (for details see 
Lachman and Tun, 2008; Tun and Lachman, 2006). 

Executive functioning. The standardized executive functioning com-
posite score made publicly available is a z score standardized score of 
five subtests (Agrigoroaei and Lachman, 2011): backward digit span 
(the highest digit span achieved when repeating strings of digits in 
reverse order), verbal fluency (the number of words produced in 60 
seconds from the animal category), inductive reasoning (completing a 
pattern in a series of five numbers), processing speed (the number of 
digits produced in 30 seconds by counting backward from 100), and 
attention switching and inhibitory control (using the Stop and Go Switch 
Task). 

Covariates. Demographic covariates included: age at time of the 
phone interview, sex, race and ethnicity, and highest year of education 
(0 = less than High School to 4 = more than college). Socioeconomic 
variables included: employment status (employed vs. not employed), 
marital status (0 = married, 1 = widowed, 2 = divorced, 3 = separated, 
4 = never married/other), and financial strain. Lastly, we included 

measures of self-reported mental and physical health. 
Financial strain. Participants responded on a scale from 1 (Very 

difficult) to 4 (Not at all difficult) to the following item: “How difficult is it 
for you to pay your monthly bills?” and was recoded so that high scores 
represented greater financial strain. 

Depressive symptoms. Measured via seven items that asked re-
spondents to determine whether or not (Yes/No) they had experienced a 
list of behaviors for two weeks in the past year when they felt sad, blue 
or depressed (e.g., felt down on yourself, no good, or worthless). A total 
score of the “Yes” responses was computed whereby higher scored 
indicated greater depressive symptoms (Wang et al., 2000). 

Self-reported physical health. Participants responded to one item: 
“Would you say your physical health is …” via the following (1) 
Excellent, (2) Very good, (3) Good, (4) Fair, (5) Poor, and was recoded so 
that high values indicated better perceived health. 

1.4. Analytic approach 

To replicate the neighborhood domains from the perceived neigh-
borhood measure used in ESCAPE (i.e., safety, aesthetic quality, cohe-
sion, healthy foods, violence), we conducted exploratory factor analyses 
in the CATSLife and MIDUS 2 neighborhood measures using Mplus 
version 7.4, accounting for non-independence using the CLUSTER 
statement (Muthén and Muthén, 1998–2012) with oblique rotation and 
the maximum likelihood estimator. Supplementary Table 1 shows the 
model fit indices for the four-versus a five-factor solutions and Supple-
mentary Tables 2 and 4 present the loadings of the items on the factors 
along with the factor correlations. The items in the CATSLife measure 
loaded on factors representative of safety, crime, aesthetic quality, dis-
order, and lack of services. Although fit indices indicated a better fit for a 
five-factor solution in MIDUS, the factor structure for a four-factor so-
lution was theoretically sound as the four items loading on the pride 
constructs, that was ultimately not used, split into two factors in the 
five-factor model. The items in MIDUS loaded on factors representative 
of safety, aesthetic quality, cohesion, and pride. The factor loading for 
the ESCAPE sample are also presented in Supplementary Table 3 for ease 
of comparability. Table 1 presents the raw mean scores for each of the 
perceived neighborhood stressor domains. Given the different number 
of response scales, we standardized the individual items to z scores 
(mean = 0, SD = 1) and summed the items representative of each 
perceived neighborhood construct and these scores are also presented in 
Table 1. 

Because we were interested in a coordinated analysis, we chose 
constructs that were measured in at least two of the studies. Therefore, 
the following perceived neighborhood constructs were analyzed in 
relation to our cognitive outcomes: lack of safety (all studies), aesthetic 
quality (all studies), crime/violence (CATSLife, ESCAPE), and cohesion 
(ESCAPE, MIDUS). We used SAS version 9.4 (SAS Institute, 2013) for all 
descriptive statistics and to fit linear regressions in ESCAPE (PROC Reg) 
and multilevel models using maximum likelihood estimation in CAT-
SLife and MIDUS (PROC Mixed). CATSLife and MIDUS include data from 
twins and siblings requiring a multilevel approach to account for family 
clustering and adjust for the reduction of standard errors due to data 
dependency. A random estimate representative of a family variable was 
therefore included to account for such clustering—only average fixed 
effects were of interest in this study and thus included in our presenta-
tion of results. In all models, we regressed the cognitive outcomes on the 
perceived neighborhood construct while first accounting for race and 
ethnicity, sex (0 = female; 1 = male), education (from 0 = less than high 
school to 4 = more than college), and age (centered at age 45 for all 
three studies). A subsequent model additionally adjusted for socioeco-
nomic variables including marital status (from 0 = married to 4 = never 
married/other), employment status (0 = not employed; 1 = employed), 
and financial strain. Our final model additionally accounted for 
depressive symptoms and physical health (from 0 = poor to 4 = excel-
lent). For the depressive symptoms and financial strain measures, we 
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subtracted 1 from each response scale resulting in scale ranges with 
interpretable zero points (see Table 1). The final, fully adjusted, models 
are presented in this text, but the series of model adjustments are pre-
sented as Supplementary Table 5–14. Because CATSLife combines two 
studies and adoption status in one of its substudies was shown to be 
associated with cognition (Ricker et al., 2018), we included adoption 
status (0 = nonadopted, 1 = adopted) as well as study sample as addi-
tional covariates in the CATSLife analyses (though those effects are not 
presented on the results for ease of comparability). 

2. Results 

Table 1 presents sample descriptions for each of the studies showing 
the diversity in demographic characteristics across the studies. Table 2 
through 5 show the estimated associations for the cognitive tasks in each 
study on each neighborhood domain. The estimates tended to not be 
statistically significant for the ESCAPE study, but the associations were 
comparable in direction and magnitude to CATSLife and MIDUS. Table 2 
shows that lower perceived neighborhood safety predicted lower spatial 
performance in CATSLife (B = − 0.02 (0.01), p < .05) and lower 

Table 3 
Estimated associations for lower perceived aesthetic quality on cognitive outcomes.   

CATSLife ESCAPE MIDUS 

Speed Spatial Speed Working Memory Executive Function 

Estimate (SE) Estimate (SE) Estimate (SE) Estimate (SE) Estimate (SE) 

Intercept − 0.57 (0.28)c − 1.17 (0.29)a − 0.07 (0.37) − 0.75 (0.41)d − 0.57 (0.10)a 

Lower Perceived Aesthetics − 0.01 (0.01) − 0.04 (0.01)c − 0.01 (0.02) − 0.03 (0.02) − 0.004 (0.01) 
Age 0.01 (0.01) − 0.03 (0.01)c 0.03 (0.01)a − 0.02 (0.01)c − 0.03 (0.001)a 

Sex (0 = female; 1 = male) − 0.07 (0.06) 0.38 (0.06)a − 0.15 (0.13) 0.11 (0.15) 0.09 (0.03)b 

Race/Ethnicity (ref = other) 
Non-Hispanic White − 0.03 (0.11) 0.11 (0.11) 0.28 (0.35) 0.22 (0.40) 0.17 (0.07)c 

Non-Hispanic Black – – 0.37 (0.30) 0.23 (0.33) − 0.43 (0.11)b 

Hispanic 0.08 (0.22) − 0.02 (0.23) 0.31 (0.31) − 0.06 (0.35) 0.05 (0.13) 
Education 0.28 (0.03)a 0.10 (0.03)b − 0.18 (0.06)b 0.17 (0.06)b 0.24 (0.01)a 

Marital Status (ref = never married/other) 
Married 0.01 (0.05) 0.05 (0.06) − 0.06 (0.15) − 0.05 (0.17) − 0.02 (0.05) 
Widowed – – 0.15 (0.37) 0.26 (0.40) − 0.16 (0.07)c 

Divorced − 0.003 (0.12) 0.02 (0.13) − 0.37 (0.21)d − 0.21 (0.23) − 0.08 (0.06) 
Separated − 0.15 (0.17) − 0.03 (0.18) − 0.02 (0.29) − 0.15 (0.33) 0.06 (0.13) 

Employed (0 = No; 1 = Yes) − 0.04 (0.08) − 0.10 (0.09) − 0.12 (0.13) − 0.07 (0.14) 0.05 (0.03) 
Financial Strain − 0.03 (0.01)c − 0.01 (0.01) 0.02 (0.09) 0.15 (0.10) − 0.03 (0.02)c 

Depressive Symptoms 0.003 (0.01) 0.002 (0.01) 0.01 (0.01) − 0.01 (0.01) − 0.002 (0.01) 
Self-Reported Health 0.03 (0.04) 0.08 (0.04)c 0.08 (0.06) 0.09 (0.07) 0.11 (0.01)a 

Note. Regression estimates presented for ESCAPE and fixed effects from multilevel model presented for CATSLife and MIDUS. Project and adoption status estimates for 
CATSLife not included in table for consistency. Age was centered at age 45 for all studies. 

a p < .0001. 
b p < .01. 
c p < .05. 
d p < .10. 

Table 2 
Estimated associations for lower perceived safety on cognitive outcomes.   

CATSLife ESCAPE MIDUS 

Speed Spatial Speed Working Memory Executive Function 

Estimate (SE) Estimate (SE) Estimate (SE) Estimate (SE) Estimate (SE) 

Intercept − 0.53 (0.28)d − 1.16 (0.29)a − 0.05 (0.38) − 0.75 (0.42)d − 0.52 (0.10)a 

Lower Perceived Safety − 0.004 (0.01) − 0.02 (0.01)c − 0.04 (0.03) − 0.03 (0.03) − 0.03 (0.01)a 

Age 0.01 (0.01) − 0.03 (0.01)c 0.04 (0.01)a − 0.02 (0.01)c − 0.03 (0.001)a 

Sex (0 = female; 1 = male) − 0.07 (0.06) 0.39 (0.06)a − 0.15 (0.13) 0.11 (0.15) 0.07 (0.03)c 

Race/Ethnicity (ref = other) 
Non-Hispanic White − 0.06 (0.11) 0.07 (0.11) 0.31 (0.37) 0.17 (0.42) 0.18 (0.07)c 

Non-Hispanic Black – – 0.45 (0.32) 0.20 (0.36) − 0.39 (0.11)b 

Hispanic 0.10 (0.22) − 0.04 (0.23) 0.38 (0.33) − 0.11 (0.37) 0.09 (0.13) 
Education 0.28 (0.03)a 0.10 (0.03)b − 0.19 (0.06)b 0.17 (0.07)b 0.23 (0.01)a 

Marital Status (ref = never married/other) 
Married 0.01 (0.05) 0.06 (0.06) − 0.10 (0.15) − 0.05 (0.17) − 0.02 (0.05) 
Widowed – – 0.08 (0.38) 0.28 (0.41) − 0.15 (0.07)c 

Divorced 0.002 (0.12) 0.03 (0.13) − 0.43 (0.21)c − 0.22 (0.24) − 0.08 (0.06) 
Separated − 0.16 (0.17) − 0.06 (0.18) − 0.05 (0.29) − 0.18 (0.33) 0.07 (0.13) 

Employed (0 = No; 1 = Yes) − 0.04 (0.08) − 0.10 (0.09) − 0.16 (0.13) − 0.07 (0.15) − 0.05 (0.03)d 

Financial Strain − 0.03 (0.01)c − 0.01 (0.01) 0.03 (0.09) 0.18 (0.10)d − 0.03 (0.02)d 

Depressive Symptoms 0.003 (0.01) 0.002 (0.01) 0.01 (0.01) − 0.01 (0.01) − 0.003 (0.01) 
Self-Reported Health 0.03 (0.04) 0.09 (0.04)c 0.07 (0.06) 0.09 (0.07) 0.11 (0.01)a 

Note. Regression estimates presented for ESCAPE and fixed effects from multilevel model presented for CATSLife and MIDUS. Project and adoption status estimates for 
CATSLife not included in table for consistency. Age was centered at age 45 for all studies. 

a p < .0001. 
b p < .01. 
c p < .05. 
d p < .10. 
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executive function in MIDUS (B = − 0.03 (0.01), p < .0001). Lower 
perceptions of aesthetic quality predicted lower spatial performance (B 
= − 0.04 (0.01), p < .05) in CATSLife only as shown in Table 3. In 
MIDUS, lower perceived aesthetic quality was negatively associated 
with executive function in models accounting only for age, sex, race/ 
ethnicity, and education (B = − 0.01 (0.01), p < .01), but this association 
was no longer significant after accounting for self-reported health (see 
Supplementary Table 13). Table 4 shows that lower perceived 

neighborhood cohesion was suggestively associated with lower working 
memory performance in ESCAPE (B = − 0.04 (0.02), p < .10), and not 
related to executive function in MIDUS. Supplementary Table 14 shows 
that lower perceived cohesion was significantly associated with poorer 
executive function in MIDUS when accounting for age, sex, race/ 
ethnicity and education only (B = − 0.02 (0.01), p < .05), but this effect 
was no longer significant after accounting for marital status, financial 
strain, and self-reported health. Lastly, Table 5 shows that more per-
ceptions of crime were associated with lower performance in spatial 
abilities (B = − 0.02 (<0.00), p < .01) in CATSLife, and similarly with 
lower performance in working memory in ESCAPE (B = − 0.04 (0.02), 
ns), though that effect was not statistically significant. 

Although age groups overlapped in all three studies (see Supple-
mentary Fig. 1 for a visual representation), there was variation in the 
ranges for each motivating a follow-up examination of age interactions 
to evaluate if the effect of neighborhoods on cognition were stronger in 
certain age groups. An interaction term of neighborhood domain by 
continuous age showed that the association between neighborhood 
domains and our cognitive outcomes did not vary by age (see Supple-
mentary Table 15 -19). 

Lastly, as a way to contrast the results of these fluid, attention- 
demanding cognitive measures, we tested associations between the 
perceived neighborhood domains and measures of episodic memory 
(measured in all three studies) and verbal abilities (measured in CAT-
SLife and ESCAPE), as non-fluid cognitive measures. As shown in Sup-
plementary Table 20–23, we found no significant associations between 
the perceived neighborhood domains and vocabulary measures. The 
associations between perceived neighborhood domains and episodic 
memory were also not statistically significant with the exception of 
episodic memory on perceived neighborhood cohesion in MIDUS (B =
− 0.02 (0.01), p < .05). 

3. Discussion 

The role of self-reported neighborhood stressors on cognitive func-
tion in adulthood is not well understood and few studies have evaluated 
this association. Via a coordinated analysis of three studies of adults 
with comparable assessments of perceived neighborhoods, we found 

Table 5 
Estimated associations for greater perceived crime on cognitive outcomes.   

CATSLife ESCAPE 

Speed Spatial Speed Working Memory 

Estimate (SE) Estimate (SE) Estimate (SE) Estimate (SE) 

Intercept − 0.55 (0.28)c − 1.21 (0.29)a − 0.05 (0.36) − 0.86 (0.40)c 

Greater Perceived Crime − 0.01 (0.01) − 0.02 (0.005)b − 0.02 (0.02) − 0.04 (0.02) 
Age 0.01 (0.01) − 0.03 (0.01)c 0.04 (0.01)a − 0.02 (0.01)c 

Sex (0 = female; 1 = male) − 0.08 (0.06) 0.38 (0.06)a − 0.13 (0.13) 0.10 (0.15) 
Race/Ethnicity (ref = other) 

Non-Hispanic White − 0.04 (0.11) 0.08 (0.11) 0.28 (0.36) 0.31 (0.40) 
Non-Hispanic Black – – 0.41 (0.30) 0.30 (0.33) 
Hispanic 0.09 (0.22) − 0.07 (0.23) 0.33 (0.32) 0.01 (0.35) 

Education 0.29 (0.03)a 0.11 (0.03)b − 0.18 (0.06)b 0.17 (0.06)b 

Marital Status (ref = never married/other) 
Married 0.01 (0.05) 0.03 (0.06) − 0.09 (0.15) − 0.08 (0.17) 
Widowed – – 0.04 (0.38) 0.24 (0.40) 
Divorced − 0.01 (0.12) 0.01 (0.12) − 0.41 (0.21)d − 0.19 (0.23) 

Separated − 0.17 (0.17) − 0.05 (0.17) − 0.04 (0.29) − 0.15 (0.32) 
Employed (0 = No; 1 = Yes) − 0.03 (0.08) − 0.08 (0.09) − 0.16 (0.13) − 0.09 (0.14) 
Financial Strain − 0.03 (0.01)c − 0.01 (0.01) 0.03 (0.09) 0.17 (0.10)d 

Depressive Symptoms 0.004 (0.01) 0.003 (0.01) 0.01 (0.01) − 0.004 (0.01) 
Self-Reported Health 0.03 (0.04) 0.09 (0.04)c 0.07 (0.06) 0.09 (0.07) 

Note. Regression estimates presented for ESCAPE and fixed effects from multilevel model presented for CATSLife. Project and adoption status estimates for CATSLife 
not included in table for consistency. Age was centered at age 45 for all studies. 

a p < .0001. 
b p < .01. 
c p < .05. 
d p < .10. 

Table 4 
Estimated associations for lower perceived social cohesion on cognitive 
outcomes.   

ESCAPE MIDUS 

Speed Working 
Memory 

Executive 
Function 

Estimate (SE) Estimate (SE) Estimate (SE) 

Intercept − 0.12 (0.38) − 0.64 (0.42) − 0.58 (0.10)a 

Lower Perceived Cohesion 0.01 (0.02) − 0.04 (0.02)d − 0.004 (0.01) 
Age 0.04 (0.01)a − 0.02 (0.01)c − 0.03 (0.001)a 

Sex (0 = female; 1 = male) − 0.11 (0.13) 0.11 (0.15) 0.10 (0.03)b 

Race/Ethnicity (ref = other) 
Non-Hispanic White 0.28 (0.36) 0.13 (0.40) 0.17 (0.07)c 

Non-Hispanic Black 0.42 (0.30) 0.16 (0.33) − 0.43 (0.11)b 

Hispanic 0.33 (0.32) − 0.12 (0.35) 0.06 (0.13) 
Education − 0.17 (0.06)c 0.16 (0.06)c 0.24 (0.01)a 

Marital Status (ref = never married/other) 
Married − 0.08 (0.15) − 0.05 (0.17) − 0.02 (0.05) 
Widowed 0.10 (0.37) 0.28 (0.40) − 0.16 (0.08)c 

Divorced − 0.40 (0.21)d − 0.21 (0.23) − 0.08 (0.06) 
Separated − 0.07 (0.29) − 0.15 (0.32) 0.07 (0.13) 

Employed (0 = No; 1 = Yes) − 0.15 (0.13) − 0.06 (0.14) 0.05 (0.03)d 

Financial Strain 0.02 (0.09) 0.16 (0.10) − 0.04 (0.02)c 

Depressive Symptoms 0.01 (0.01) − 0.01 (0.01) − 0.003 (0.01) 
Self-Reported Health 0.09 (0.06) 0.07 (0.07) 0.12 (0.01)a 

Note. Regression estimates presented for ESCAPE and fixed effects from multi-
level model presented for MIDUS. Age was centered at age 45 for all studies. 

a p < .0001. 
b p < .01. 
c p < .05. 
d p < .10. 
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that perceived neighborhood stressors were associated with poorer 
performance on attention-demanding cognitive tasks. This study 
revealed an overall pattern whereby lower perceived neighborhood 
safety, lower perceived aesthetic quality, lower perceived neighborhood 
cohesion, and greater perceived neighborhood crime were more 
consistently associated with poorer performance on tasks of spatial and 
working memory, and executive functioning, but not perceptual speed 
tasks. 

Through our coordinated analytic approach, we evaluated associa-
tions between comparable neighborhood domains in CATSLife, ESCAPE, 
and MIDUS and cognitive functioning outcomes related to fluid abilities, 
while accounting for almost identical demographic, socioeconomic, and 
health covariates. This approach allowed for a comparison of effects 
across studies. Because our outcome cognitive measures were z score 
standardized, the effects presented on our tables of results are indicative 
of effect sizes. For example, compared with other predictors in our 
models, scoring one unit higher in the perceived lack of neighborhood 
safety composite was comparable to the effect of being one year older in 
terms of performance on spatial abilities, working memory, and execu-
tive function. Our supplementary analyses showed that there was no 
interactive effect between age and perceived neighborhood stressors 
indicating independent effects on cognitive outcomes. We also found 
that the magnitude of association between specific neighborhood do-
mains with cognition varied such that perceived lack of safety had the 
most consistent effect, followed by aesthetic quality, crime, and cohe-
sion. The items used to capture lack of safety across the three studies 
pertained to participants’ views that their neighborhood was not a safe 
place to be, such as not feeling safe to walk in their neighborhood during 
the day or views that personal belongings being stolen or torn up were a 
problem. One explanation for this being a robust effect may be because 
this domain has more direct implications for an individual’s survival 
compared to aesthetics or sense of cohesion with neighbors, which have 
less immediate implications for a person’s security, for example. From a 
stress process perspective, lack of neighborhood safety may activate 
greater perceptions of threat and thus a heighted emotional and physi-
ological stress response (Cohen et al., 1995; Scott et al., 2018). 
Concurrently, these perceptions of threat may disrupt attentional pro-
cesses such that attentional focus is directed toward the person’s 
contextual threats as they may be continuously aware of their sur-
roundings, resulting in lower attentional resources dedicated to the 
cognitive tasks at hand (Eysenck and Calvo, 1992; Stawski et al., 2006). 
If such perceptions of threat are chronically activated, however, this can 
contribute to chronic stress and lead to neuropathological health out-
comes (Smyth et al., 2013; Watkins, 2008). Additional longitudinal 
studies investigating the long-term effects of perceived neighborhood 
safety on cognition, and the intermediate pathways, are needed to 
disentangle these effects. 

Previous work on perceived neighborhood stressors and cognitive 
function focused on global measures of cognition or measures of crys-
tallized abilities (Lee and Waite, 2017; Zaheed et al., 2019). We 
extended this prior work by evaluating associations earlier in the life-
span starting at the cusp of midlife to older adulthood and testing as-
sociations with attention-demanding, fluid cognitive abilities. 
Specifically, we focused on tasks of perceptual speed, spatial abilities, 
working memory, and executive function. We found that the associa-
tions with perceived neighborhood stressors were not significant for 
tasks of perceptual speed compared to spatial and working memory 
abilities. Tasks of speeded abilities are less demanding of attentional 
capacities and may be less sensitive to the cognitive demands of 
perceived neighborhood stressors than tasks of working memory, for 
example, that require greater processing resources. As a way of com-
parison, we also conducted supplementary analyses with episodic 
memory and vocabulary as two measures of crystallized abilities and 
found that perceived neighborhood stressors did not predict perfor-
mance in these tasks with one exemption. In MIDUS, lower perceived 
neighborhood cohesion was associated with poorer episodic memory 

function (B = − 0.02 (0.01), p < .05). This is related to findings by 
Zaheed et al. (2019) who reported a negative association between 
perceived neighborhood disorder and episodic memory in adults aged 
51 and older from the Health and Retirement Study, which suggests that 
the effects of perceived neighborhoods on episodic memory may be 
discernible starting in late midlife. Furthermore, the associations be-
tween executive function and perceived neighborhood aesthetics and 
cohesion were significant in MIDUS before accounting for socioeco-
nomic and health covariates indicating that these two constructs may 
mediate the observed associations later in midlife. 

A limitation to acknowledge includes the cross-sectional nature of 
our analyses as the directionality of effects cannot be ascertained from 
these results. Longitudinal investigations with multiple assessments of 
perceived neighborhood stressors and cognitive function are necessary 
to disentangle directionality of effects. It is also important to consider 
objective neighborhood characteristics in relation to neighborhood 
perceptions and cognitive function. Lee and Waite (2017) previously 
reported that perceptions of neighborhoods were more important pre-
dictors of cognitive function than objective neighborhoods, but it has yet 
to be established whether objective neighborhoods may shape percep-
tions of neighborhood stressors which may then lead to reduced 
cognitive performance. A formal evaluation of this question was not 
possible in the current study given the lack of longitudinal perceived 
neighborhood data and objective neighborhoods in two of the studies 
included. 

Participant address data were available for CATSLife and although 
participants were enrolled into their parent studies while living in the 
state of Colorado, geocoded participant address data showed that they 
now reside across the United States (Wadsworth et al., 2019). In an 
effort to contextualize these participants’ neighborhoods, we leveraged 
national rankings of the Area Deprivation Index (ADI; University of 
Wisconsin School of Medicine Public Health, 2015). The ADI is a widely 
used marker of socioeconomic deprivation within a neighborhood that is 
based on multiple Census indices where higher values indicate higher 
deprivation (Singh, 2003). These data showed that CATSLife partici-
pants lived across a wide range of contexts with the median ADI in the 
30th national percentile (observed range: 1–100 with higher percentiles 
indicating more deprivation). Data collected in the ESCAPE study 
originated in an urban setting in Bronx, New York. Incorporating ADI 
data from the single zip code within which participants resided, we 
observed that this neighborhood fell in the top 8th to 9th decile of 
relative deprivation within the state of New York and the top 80 percent 
nationally, indicating greater levels of socioeconomic deprivation 
within this sample. Though geocoded data for MIDUS were not avail-
able, this was designed to be a nationally representative sample of the 
United States that likely covers a wide range of neighborhood contexts. 
Future studies evaluating the role of these objective contexts on 
perceived neighborhood stressors will additionally contribute to a better 
understanding of the associations found in this study. 

The central goal of this study was to coordinate across three studies 
with multi-domain assessments of perceived neighborhood stressors to 
evaluate the consistency of associations with attention-demanding, fluid 
cognitive abilities starting at the cusp of midlife. A strength of this 
approach is that we were able to compare effect sizes across three 
seemingly heterogeneous studies of adults and found that the direction 
and the size of the estimated effects were similar across all three studies. 
The associations tended to be statistically reliable for the CATSLife and 
MIDUS studies, but not for the ESCAPE study, which was smallest among 
the three samples. Also, the cognitive assessments in MIDUS were ob-
tained over the phone and CATSLife is part of a longitudinal study 
involving the repeated return of participants into the laboratory for 
assessments. In comparison, ESCAPE participants were new to the study 
protocol and were likely unfamiliar with cognitive assessments in the 
laboratory, highlighting the possibility that differences in the familiarity 
of testing contexts might have also influenced our results. Because the 
central interest in studies evaluating neighborhood-related factors and 
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cognition are the influences of the contexts in which individuals are 
embedded, attention should be directed toward the measurement set-
tings used in future studies. 

In conclusion, this study is the first to evaluate the association be-
tween specific perceived neighborhood stressors and cognitive perfor-
mance in specific tasks of fluid and executive abilities in three studies 
starting at the cusp of midlife. We coordinated an analysis across CAT-
SLife, ESCAPE, and MIDUS and found that perceived lack of neighbor-
hood safety, lower perceived aesthetic quality, lower perceptions of 
cohesion, and greater perceptions of crime are systematically associated 
with lower performance in tasks of spatial abilities, working memory, 
and executive function. These results highlight the significance of the 
psychosocial neighborhood context for cognitive health in adulthood. 
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