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Abstract

Rationale: Perceived neighborhood characteristics have been linked to cognitive health in older
adulthood. The pathways through which neighborhood characteristics could influence cognition in
older adulthood, however, have not been fully explored. Poorer quality neighborhoods may
negatively influence cognition through feelings of psychological distress.

Objective: To examine whether perceived neighborhood physical disorder and social cohesion
were associated with change in episodic memory and semantic verbal fluency through anxiety and
depressive symptoms.

Methods: Using the Health and Retirement Study (HRS; n = 13,919), mediation models were
conducted. Change in cognition (episodic memory and semantic verbal fluency) were modeled
using latent growth curve models.

Results: Higher physical disorder was associated with worse initial episodic memory and verbal
fluency through greater anxiety symptoms. Higher social cohesion was associated with better
initial episodic memory and verbal fluency through both lower anxiety and fewer depressive
symptoms. Further, individuals with higher social cohesion reported lower anxiety and in turn,
showed a slower rate of verbal fluency decline. A direct effect of physical disorder on initial
episodic memory remained, after accounting for indirect effects and covariates.

Conclusions: Overall, individuals who live in neighborhoods with high physical disorder and
low social cohesion may experience greater psychological distress. Symptoms of anxiety and
depression, in turn, interfere with cognitive functioning. Neighborhood characteristics may be an
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important, targetable area for intervention to improve not only mental health outcomes, but
cognitive health outcomes in older adulthood.

Introduction

Prior research has shown that age is associated with less time spent outdoors such that older
adults tend to spend a majority of their time within their homes (Horgas et al., 1998; Spalt et
al., 2016). Therefore, an individual’s surrounding neighborhood environment may be
especially important for health-related outcomes in older adulthood. Consistent with this
notion, prior research has demonstrated that older adults are at greater risk of the negative
consequences of poor neighborhood environments compared to other sociodemographic
groups (Whitley & Prince, 2005). Thus, neighborhood quality may be an important target for
intervention to help preserve health and quality of life in older adulthood.

Neighborhood Characteristics and Cognitive Aging

Neighborhood characteristics may have important specific implications for cognitive health
in older adulthood. For instance, individuals’ experiences in their neighborhoods may
impede or facilitate the formation of social connections. Social interactions provide
beneficial cognitive stimulation that may promote better cognitive aging (Bennett et al.,
20016) in line with the theory of cognitive reserve (Stern, 2002). Objective indicators of
neighborhood quality (i.e., crime rates, socioeconomic composition) have been consistently
linked to cognitive health outcomes (Clarke et al., 2012; Clarke et al., 2015; Friedman et al.,
2017). Some recent evidence, however, suggests that subjective perceptions of neighborhood
quality play a more prominent role in explaining cognitive health than objective indicators
(Lee & Waite, 2018).

Neighborhoods have several distinct characteristics that independently influence cognition in
later life. In particular, perceptions of neighborhood physical disorder (i.e., presence of
graffiti, liter, vandalism, and feelings of safety) and neighborhood social cohesion (i.e.,
mutual trust, solidarity among residents) independently contribute to cognitive health
outcomes. For example, in a cross-sectional investigation, greater neighborhood physical
disorder was associated with worse episodic memory, and lower neighborhood social
cohesion was associated with worse semantic verbal fluency (Zaheed et al., 2019). In
another cross-sectional study, controlling for sociodemographics and objective neighborhood
characteristics, both perceived danger and social cohesion were independently associated
with cognition (Lee & Waite, 2018). Additional cross-sectional evidence has further linked
higher perceived social cohesion to better global cognition, better episodic memory, and
better executive functioning in older adults (Zhang et al., 2019).

Although preliminary cross-sectional evidence has linked perceived neighborhood
characteristics to cognitive functioning in later life (i.e., Lee & Waite, 2018; Zaheed et al.,
2019; Zhang et al., 2019), much less is known regarding the specific pathways through
which subjective perceptions of neighborhood characteristics might influence later-life
cognitive trajectories. One potential pathway by which perceived neighborhood
characteristics could influence later life cognition is through psychological distress. Older
adults who reside within highly disordered and socially fragmented neighborhoods may
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experience poorer psychological outcomes due to fear of crime and perceptions of mistrust
(Pearson et al., 2015; Whitley & Prince, 2005). Therefore, the current study aimed to
explore the mediating role of psychological distress in explaining the relationship between
perceived neighborhood characteristics and cognitive trajectories in older adulthood.

Neighborhood Characteristics and Psychological Distress

Perceived neighborhood characteristics may, in part, influence cognition through
psychological distress. Anxiety and depressive symptomology may be especially influenced
by perceptions of the physical context of one’s neighborhood. Individuals who live in highly
disordered and socially fragmented neighborhoods are more likely to be victimized (i.e.,
being robbed; Sampson & Raudenbush, 1999) and, therefore, be hypervigilant toward
potential environmental threats. Indeed, prior quasi-experiment research has shown that
when adults are relocated to better neighborhoods, individuals are less likely to witness
disorder and/or violence in their neighborhoods and, in turn, report fewer stressful life events
and less anxiety (Casciano & Massey, 2012). Further, in a daily diary study, individuals who
reported greater neighborhood violence also rated their daily stressors as more severe and
experienced greater emotional reactivity (higher negative affect) when exposed to daily
stressors (Scott et al., 2018). Overall, individuals who live in highly disordered
neighborhoods are more likely to view their neighborhoods as threatening and hazardous,
which has negative implications for mental health outcomes such as anxiety and depression
(Aneshensel & Sucoff, 1996 Gary et al., 2007; Ivey et al., 2015;).

Similar to neighborhood physical disorder, perceptions of the neighborhood’s social
environment also have implications for psychological functioning. Higher neighborhood
social cohesion has been linked to fewer depressive symptoms cross-sectionally (Choi et al.,
2015; Gary et al., 2007; Ivey et al., 2015) as well as longitudinally (Ruiz et al., 2018; 2019).
For example, individuals who perceived that their neighbors were unwilling to help each
other also reported higher levels of depressive symptoms (Ivey et al., 2015). Higher
neighborhood social cohesion has also been linked to lower levels of stress and anxiety
(Gary et al., 2007; Henderson et al., 2016). For example, in a daily diary study, individuals
who lived in more cohesive neighborhoods exhibited less negative affect reactivity to daily
stressors (Robinette et al., 2013).

Psychological Distress and Cognitive Aging

Symptoms of anxiety are a known risk factor for late-life cognitive decline and impairment
(Becker et al., 2018). For instance, greater anxiety has been linked to worse memory and
executive functioning among older adults (Yochim et al., 2013) as well as higher risk of
cognitive impairment and dementia (Gallacher et al., 2009). Anxiety has negative
implications for cognitive functioning through the depletion of available cognitive resources
(Eysenck et al., 2007). Further, anxiety also triggers a physiological stress response and
impairs cognitive functioning through dysregulation of the hypothalamic pituitary adrenal
axis (i.e., HPA; Beaudreau & O’Hara, 2008; Furtado & Katzman, 2015).

Similarly, depressive symptoms are also a known risk factor for late-life cognitive decline
and impairment (see review; Byers & Yaffe, 2012). More depressive symptoms have been
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prospectively linked to greater memory decline (Lohman et al., 2013; Zahodne, Stern &
Manly, 2014) as well as greater decline in executive functioning (Brewster et al., 2017,
Lockwood et al., 2002; Rapp et al., 2005). Depressive symptoms negatively influence
cognitive functioning through multiple pathways, such as disengagement from beneficial
activities that may promote cognitive reserve (Sharifian et al., 2020) as well as the extended
release of glucocorticoids and subsequent hippocampal atrophy, which increases risk of
cognitive impairment (Byers & Yaffe, 2012).

Overall, both anxiety and depressive symptoms have previously been identified as risk
factors for later life cognitive impairment (Becker et al., 2008; Bierman et al., 2005; Byers &
Yaffe, 2012). It may be that neighborhood characteristics influence later-life cognition
through these markers of psychological distress.

The Present Study

The current study aimed to more fully examine longitudinal associations between perceived
neighborhood characteristics and cognitive functioning in older adulthood. Prior research
assessing links between perceived neighborhood characteristics and cognition have been
predominantly cross-sectional in nature (i.e., Lee & Waite, 2018; Zaheed et al., 2019; Zhang
et al., 2019) and thus, an examination of longitudinal associations may help to clarify the
impact of neighborhood environmental context on cognitive aging processes. Thus, the first
aim was to examine associations between perceived neighborhood characteristics and both
initial levels and rates of change in episodic memory and verbal fluency. Second, this study
aimed to extend past research by examining potential psychological mediators of these
relationships. Specifically, we were interested in whether anxiety and depressive symptoms
mediate the relationship between perceived neighborhood characteristics and cognitive
trajectories. We hypothesized that higher neighborhood disorder and lower neighborhood
social cohesion would be associated with greater anxiety and depressive symptoms, and in
turn, would be associated with worse initial cognitive functioning and faster cognitive
decline.

Method

Participants

Four waves of data from the Health and Retirement Study (HRS; Sonnega & Weir, 2014)
were utilized in the current study (2010 — 2016). HRS is a nationally representative sample
of Americans over age 50 followed biennially since 1992. More information regarding HRS’
design, sampling, and all assessment instruments are available on the HRS website (https://
hrsoline.isr.umich.edu).

During the biennial interviews, participants underwent cognitive testing. Starting in 2006, a
rotating 50% of the sample engaged in an in-person home interview and a psychosocial
leave-behind questionnaire that included perceived neighborhood characteristics and anxiety
symptoms. While the inclusion of the psychosocial questionnaire was initiated in 2006, it
was not until 2010 that HRS introduced new measures of fluid cognition, specifically
semantic verbal fluency, allowing for an examination of distinct domains of cognitive
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functioning (Fisher et al., 2013). As the psychosocial leave-behind questionnaire is given to
a rotating 50% of the sample at any given wave, data on perceived neighborhood
characteristics and the expanded cognitive battery were first available for half the sample in
2010, and the other half in 2012. To maximize sample size in the current study, these two
subsamples were combined, and the baseline assessment was defined as this combined
2010/2012 wave. These individuals were then followed longitudinally two and four years
later (2012/2014; 2014/2016). In other words, individuals with a 2010 baseline (T1)
assessment were followed up in 2012 (T2) and 2014 (T3). Individuals with a 2012 baseline
(T21) assessment were followed up in 2014 (T2) and 2016 (T3). Thus, all participants were
followed biennially over a 4 year period (T1: 2010/2012; T2: 2012/2014; T3: 2014/2016).

Inclusion criteria for the current analyses were (1) age 51 or older, (2) available data on
perceived neighborhood characteristics, and (3) not currently residing in a nursing home or
institution. Descriptive statistics on the 13,919 participants included in the current study
appear in Table 1. All participants provided written informed consent and all study
procedures were approved by the University of Michigan’s institutional review board.

Perceived Neighborhood Characteristics.—Two domains of perceived neighborhood
characteristics were measured at T1 (2010 or 2012): neighborhood physical disorder and
neighborhood social cohesion. Neighborhoods were defined as the respondent’s local area,
or everywhere within a 20-minute walk or about a mile from their home.

Neighborhood physical disorder (NPD) was assessed with 4 items regarding perceptions of
vandalism/graffiti, litter, vacant/deserted homes, and crime. Participants rated their
perceptions of physical disorder in their neighborhood on a 7-point Likert-type scale based
on their agreement with each set of opposing statements: “There is no problem with
vandalism and graffiti in this area (1) / Vandalism and graffiti are a big problem in this area
(7),” “People feel safe walking alone in this area after dark (1) / People would be afraid to
walk alone in this area after dark (7),” “This area is kept very clean (1) / This area is always
fully of rubbish and litter (7),” and “There are no vacant or deserted houses or storefronts in
this area (1) / There are many vacant or deserted houses or storefronts in this area (7).” An
NPD index was created by averaging responses across all items (a = .82) with higher scores
representing greater perceived neighborhood physical disorder.

Neighborhood social cohesion (NSC) was assessed with 4 items regarding perceptions of
trust and belonging within one’s neighborhood. Participants rated their perceptions of social
cohesion on a 7-point Likert-type scale based on their agreement with each set of opposing
statements: “I really feel part of this area (1) / | feel that | don’t belong in this area (7),”
“Most people in this area can be trusted (1) / Most people in this area can’t be trusted (7),”
“If you were in trouble, there are lots of people in this area who would help you (1) / If you
were in trouble, there is nobody in this area who would help you (7),” and “most people in
this area are friendly (1) / Most people in this area are unfriendly (7).” Items were reverse-
coded, and a NSC index was created by averaging scores across all items (a = .86) such that
higher scores indicated grater perceived social cohesion.
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Depressive Symptoms.—At baseline, depressive symptoms over the past week were
assessed using the 8-item version of the Center for Epidemiologic Studies Depression scale
(CES-D; Radloff, 1977). Participants rated items such as “was depressed” and “sleep was
restless” on a binary Yes (1) and No (0) scale. Scores across items were summed such that
higher scores represented more depressive symptoms.

Anxiety Symptoms.—At baseline, anxiety was assessed with 5 items from the Beck
Anxiety Inventory (BAI; Beck et al., 1988; Wetherell & Arean, 1997). Participants were
asked to rate how often items such as “I had a fear of the worst happening” and “I felt my
hands trembling” happened during the past week on a 4-point scale ranging from Never (1)
to Most of the time (4). Responses were averaged across the items to create an index of
anxiety, with higher scores representing greater anxiety (a = .82).

Cognition.—Two domains of cognitive functioning were assessed across all waves:
episodic memory and semantic verbal fluency. Episodic memory was assessed using the
HRS variant of the Consortium to Establish a Registry for Alzheimer’s Disease (CERAD;
Ofstedal et al., 2006; Weir et al., 2014) word list learning task. Participants heard a list of 10
words once and were asked to recall those words immediately and again after a 5-minute
delay during which they completed other tasks related to the interview. Consistent with prior
research (i.e., Lim et al., 2016), episodic memory was calculated by converting the raw
scores on the immediate and delayed recall trials into z-scores using means and standard
deviations from baseline and then averaging the immediate and delayed z-scores to create an
episodic memory composite score in order to improve reliability.

Verbal fluency was assessed using an animal fluency task (i.e., semantic verbal fluency;
Fisher et al., 2013; Henry et al., 2004; Rosen, 1980). Participants were asked to name as
many animals as they could in one minute. A semantic verbal fluency score was computed
as a total number of correct responses, excluding repetitions.

Covariates.—As individuals within certain neighborhood types may be more similar than
individuals between neighborhoods due to social stratification processes, it was important to
account for sociodemographic, socioeconomic, and health factors that may influence
selection into these neighborhoods. Additionally, as older adults with more health conditions
may experience their neighborhoods differently than healthy individuals (i.e., due to
mobility limitations) and chronic illness burden has been linked to worse mental and
cognitive health, chronic illness burden was additionally included as a covariate. Therefore,
all analyses controlled for baseline age, education, gender, race, ethnicity, chronic illness
burden, income, wealth, and initial assessment wave (2010 or 2012).

Age was self-reported and represented as a continuous variable. Gender was a binary
variable with male as the reference group. Race and ethnicity were self-reported and was
dummy coded into four, mutually exclusive categories: non-Hispanic White, non-Hispanic
Black, non-Hispanic Other, and Hispanic of any race (non-Hispanic White as the reference
group). Number of years of education was self-reported (0-17). Total income was calculated
by summing the respondent’s and their spouse’s income from all sources (i.e., earnings,
pensions, etc.) during the initial assessment wave. Net wealth at the initial assessment wave
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was calculated by as the difference between the sum all wealth from all sources (i.e.,
property value, vehicles, etc.) minus the sum of all debts (i.e., mortgages, loans, etc.). Pre-
calculated income and wealth variables were obtained from the RAND longitudinal file
available on the HRS website. Chronic illness burden was calculated by summing the
number of self-reported chronic diseases: diabetes, cancer, lung disease, heart problems,
hypertension and arthritis. Finally, because the psychosocial leave-behind questionnaire is
administered to alternating subsets of the HRS participants, initial assessment (2010 or
2012) was included in the model as a covariate to adjust for any failures of randomization.

Analytic Strategy

Results

To address our research questions, initial latent growth curve models were conducted
separately for episodic memory and verbal fluency, controlling only for centered age, to
assess whether there was sufficient variability in interindividual change in each domain over
the 4-year period. Subsequently, latent growth curve models were conducted separately for
each of our dependent variables (memory, fluency), and the structure of these models are
depicted in Figure 1. As shown, anxiety and depressive symptoms were regressed onto
neighborhood physical disorder and neighborhood social cohesion and were allowed to
covary. Neighborhood physical disorder and social cohesion were also allowed to covary.
Time was parameterized as years from T1 (2010 or 2012). The intercept and slope of each
cognitive domain were both regressed onto anxiety and depressive symptoms, as well as
physical disorder and social cohesion, controlling for covariates. Exposure variables and
mediators were also regressed onto covariates.

Missing data were managed with maximum likelihood with robust standard errors. Indirect
effects were defined as the product of the association between a neighborhood characteristic
(physical disorder or social cohesion) and a mediator (anxiety or depressive symptoms) and
the association between that mediator and an outcome (initial cognition or cognitive
change), independent of all covariates. Direct effects were defined as associations between a
neighborhood characteristic and an outcome (i.e., initial cognition or cognitive change),
independent of all mediators and covariates.

Model fit was determined based on fit indexes: Tucker-Lewis Index (TLI) and Comparative
Fix Index (CFI) approximately .95 and a root mean squared error of approximation
(RMSEA) of .06 or lower (Hu & Bentler, 1999). Descriptive statistics and correlations were
calculated in SPSS (Version 25). The longitudinal mediation model was conducted in Mplus
(Version 8; Muthén & Muthén, 2007). Finally, the current analyses were weighted using
HRS psychosocial leave-behind sample weights from baseline. The use of sample weights
allows for findings to be generalizable to the larger U.S population of adults over age 50.

Unweighted descriptive statistics and correlations for main variables of interest are listed in
Table 1 and Table 2, respectively. In the age-adjusted verbal fluency model, verbal fluency
significantly declined over time (6= -.11, SE= .03, p< .001) and demonstrated significant
interindividual change over time (6= .45, SE= .21, p= .035). The intercept of fluency was
also significantly different from zero (6= 17.81, SE= .07, p< .001) and demonstrated
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significant variability (6= 29.30, SE= 1.68, p< .001). In the age-adjusted episodic memory
model, episodic memory significantly decline over time (6= -.02, SE=.002, p< .001),
however, did not demonstrate sufficient variability in interindividual change in memory over
the 4-year period and therefore, the residual variance of memory slope was fixed to zero.
The intercept of memory was significantly different from zero (b= .11, SE= .01, p< .001)
and showed significant variability (6= .45, SE= .01, p< .001).

Episodic Memory

Model fit was good for the episodic memory latent growth curve model, XZ (17)=97.01,
CFI=.99, TLI= .98, RMSEA= .02 [.01, .02], o= 1.00, SRMR= .01, and standardized
estimates are depicted in Figure 1. All covariate associations are described in Supplementary
Table 1.

Intercept.—Significant indirect effects through anxiety emerged for both neighborhood
social cohesion (standardized indirect effect=.01, SE£= .002, p< .001) and neighborhood
physical disorder (standardized indirect effect= -.01, S£=.002, p=.001). Higher social
cohesion was associated with lower anxiety (B= -.15, SE= .02, p< .001) and in turn, lower
anxiety is associated with higher initial memory (= -.08, SE= .01, p< .001). Higher
physical disorder was associated with higher anxiety (p= .07, SE= .02, p< .001) and in turn,
lower initial memory (see estimate above).

A significant indirect effect through depressive symptoms also emerged, but only for social
cohesion (standardized indirect effect= .02, SE= .003, p< .001). Higher social cohesion was
associated with fewer depressive symptoms (f= -.18, SE= .02, p< .001) and fewer
depressive symptoms was associated with higher initial memory scores (p= -.10, SE= .01,
p< .001). Neighborhood physical disorder was not associated with depressive symptoms (=
-.004, SE= .02, p=.803). After accounting for mediators and covariates, there was no
significant direct effect of social cohesion (B= .03, SE= .02, p= .075) on initial memory, but
a significant direct effect of neighborhood physical disorder on initial memory remained (
=-.04, SE=.02, p=.024). Specifically, higher neighborhood physical disorder was
associated with lower initial episodic memory above and beyond anxiety and depressive
symptoms.

Slope.—No significant effects of neighborhood physical disorder, neighborhood social
cohesion, anxiety or depressive symptoms were found for the slope of memory (s > .22).

Verbal Fluency

Model fit was good for the verbal fluency latent growth curve model, Xz (15)= 68.68,
CFI=.99, TLI=.98, RMSEA=.02 [.01, .02], o= 1.00, SRMR= .01 and standardized
estimates are depicted in Figure 2. All covariate associations are described in Supplementary
Table 1.

Intercept.—For both neighborhood social cohesion (standardized indirect effect= .01,
SE=.002, p< .001) and neighborhood physical disorder (standardized indirect effect= —-.003,
SE= .01, p=.005), anxiety significantly mediated their associations with initial fluency. That
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is, higher social cohesion (p= -.15, SE= .02, p< .001) and higher physical disorder (= .07,
SE= .02, p< .001) were associated with lower and higher anxiety, respectively. In turn,
higher anxiety was associated with lower initial fluency (B= -.05, SE= .01, p< .001).

Further, depressive symptoms mediated the relationship between neighborhood social
cohesion and initial fluency (standardized indirect effect=.01, SE£=.003, p< .001). Higher
social cohesion was associated with fewer depressive symptoms (= —.18, SE= .02, p< .001)
and in turn, fewer depressive symptoms were associated with higher initial fluency scores
(p=-.06, SE= .01, p< .001). Neighborhood physical disorder was not significantly
associated with depressive symptoms (p= —.004, SE= .02, p=.803). After accounting for
mediators and covariates, no direct effects for social cohesion (p= .02, SE= .02, p= .167) or
physical disorder (p=-.01, SE= .02, p=.726) remained.

Slope.—Anxiety significantly mediated the relationship between neighborhood social
cohesion and the rate of verbal fluency change (standardized indirect effect= .01, S£= .01,
p=.043). Higher social cohesion was associated with lower anxiety (see estimate above) and
in turn, lower anxiety was associated with less decline in fluency over time (B=-.08,

SE= .04, p=.039). Although higher neighborhood disorder was significantly associated with
greater anxiety (see estimate above) and greater anxiety was associated with the slope of
verbal fluency (see prior estimate), no significant indirect effect of physical disorder
emerged (standardized indirect effect= —.01, SE= .003, p= .068). After accounting for
mediators and covariates, no direct effects of social cohesion (B=-.08, SE= .05, p=.163) or
physical disorder (B=-.09, SE= .05, p=.092) on fluency change emerged.

Sensitivity Analyses.—Sensitivity analyses were conducted to assess the impact of (a)
excluding individuals who changed residences and (b) simultaneously modeling both
cognitive domains and allowing their intercepts and slopes to vary (See Supplementary
Materials). Importantly, our pattern of findings did not change.

Discussion

The current study aimed to clarify the underlying pathways linking perceived neighborhood
characteristics and longitudinal trajectories of cognition. Overall, neighborhood social
cohesion was linked to better cognition through both anxiety and depressive symptoms (See
Figure 1), whereas negative associations between neighborhood physical disorder and
cognition operated only through anxiety (see Figure 2). Specifically, we found that physical
disorder was associated with lower initial levels of both episodic memory and verbal fluency
through anxiety. Social cohesion was associated with higher initial levels of both episodic
memory and verbal fluency through both anxiety and depressive symptoms. Further, higher
social cohesion was associated with better longitudinal trajectory of verbal fluency through
lower anxiety symptoms. These findings suggest that these psychological pathways play an
important role in explaining the relationship between neighborhood characteristics and
cognition and may be an important targetable area for intervention. After accounting for
these indirect effects, higher neighborhood physical disorder was still associated with lower
initial episodic memory. This finding suggests additional mechanisms, such as exposure to

Soc Sci Med. Author manuscript; available in PMC 2021 August 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Sharifian et al.

Page 10

pollution, could further explain the link between physical disorder and memory functioning.
Future research should investigate these additional pathways.

Neighborhood Context, Anxiety, and Cognitive Aging

Consistent with our hypothesis, individuals who lived in more physically disordered and less
socially cohesive neighborhoods reported a greater level of anxiety. This finding coincides
with prior research linking neighborhood characteristics to psychological distress in older
adulthood (Brown et al., 2009; Choi & Matz-Costa, 2018; Weisburd et al., 2018). For
example, in a study examining Hispanic older adults, those who lived in more positive
neighborhood climates (i.e., self-reported positive and negative neighboring behaviors) had
less anxiety, in part, due to greater availability of interpersonal social support (Brown et al.,
2009).

Negative neighborhood characteristics alter perceptions of safety and fear of victimization,
which could lead to greater experiences of anxiety. Indeed, neighborhood physical disorder,
as rated by outside observers, has been linked to fear of crime (Taylor et al., 1984). When
examining objective indicators of crime, individuals who lived in crime ‘hot spots’ (areas
with a high concentration of crime) reported greater anxiety. Specifically, individuals who
lived in crime hot spots had significantly greater reports of post-traumatic stress symptoms
(i.e., hyperarousal, avoidance, etc.) compared to those who lived in “cold spots’ (Weisburd et
al., 2018).

A disordered neighborhood environment may act as a chronic stressor and represent an
underlying, persistent threat that elicits feelings of powerlessness and mistrust and in turn,
greater stress and anxiety (Ross & Mirowsky, 2009). Consistently, socially fragmented
neighborhoods may operate through the same mechanisms. Individuals who live in socially
fragmented neighborhoods have previously been found to have a greater fear of violent and
alcohol/drug-related crimes than those with low fragmentation (Pearson et al., 2015). If a
neighborhood is perceived as being socially cohesive, individuals may feel more confident
that others can be trusted or provide support in times of need. Feelings of trust and safety
may further influence an older adults’ perceptions of when and where they can explore their
neighborhoods. Prior research has shown that older adults who live in poorer neighborhood
may experience ‘time and space inequalities’ such that they are concerned with staying out
late or going to certain areas in their neighborhoods (Whitley & Prince, 2005). This may, in
turn, restrict the level of activity engagement - whether social, physical, or cognitive - that
help to maintain cognitive health in later life (i.e., Hultsch et al., 1999; Scarmeas et al.,
2009; Zahodne et al., 2019).

Besides the potential restriction of engagement in beneficial activities, greater anxiety has
also been directly linked to poorer cognitive functioning. Based on the processing efficiency
theory (Eysenck & Calvo, 1992), state anxiety may negatively influence cognitive/task
performance through the process of worrying, which utilizes some cognitive processing and
storage resources. Anxiety also heightens arousal and depletes resources for self-regulation
and attentional control.

Soc Sci Med. Author manuscript; available in PMC 2021 August 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Sharifian et al.

Page 11

Overall, poorer quality neighborhoods may increase anxiety and hypervigilance for potential
threats of victimization. Older adults may be especially vulnerable to these negative
neighborhood characteristics (Whitley & Prince, 2005) and thus, neighborhood
characteristics may be an important targetable area for intervention to preserve mental,
including cognitive, health outcomes. With the increase in population aging and the push
towards “‘aging in place’ (i.e., older adults remaining in their own residences rather than
institutions/communities), subjective neighborhood characteristics are one avenue in which
the aging in place process can be optimized. At the individual level, increasing the
functionality of an older adult’s residence (e.g., installing grab-bars, etc.) and access to care
services (e.g., food delivery, etc.) may help older adults maintain quality of life within their
own homes. At the community level, targeting subjective neighborhood characteristics can
have broader effects for improving quality of life for older adults. For example, prior
research has shown that the surrounding area to an older adult’s residence, such as cafes,
local businesses and public transit, helps to facilitate healthy and beneficial social ties to the
community (Gardner, 2011). Therefore, reducing the amount of perceived physical disorder
and facilitating social cohesiveness within one’s community through neighborhood
modification could increase comfort to explore and engage with one’s surrounding
community. As anxiety was significantly associated with not only initial levels of episodic
memory and verbal fluency, but the longitudinal trajectory of verbal fluency, this suggests
that anxiety plays an important role in explaining individual differences in the rate of age-
normative cognitive decline in later life. Future interventions targeting modifiable
neighborhood characteristics may be especially relevant for older adults with fewer
economic resources or have health concerns that restrict their ability to move to a different
neighborhood to help reduce current health inequalities. Of note, future policy and
intervention work could also use this information more broadly to affect change and reduce
the negative impact of neighborhood characteristics on cognitive functioning throughout the
lifespan in the general population (see proportionate universalism; Marmot & Bell, 2012).

Neighborhood Social Cohesion, Depressive Symptoms, and Cognitive Aging

Individuals who lived in more socially cohesive neighborhoods also reported fewer
depressive symptoms, consistent with our hypothesis. Social engagement is a known
protective factor for depressive symptoms (Glass et al., 2006), and prior research has
consistently shown that older adults who are socially integrated report fewer depressive
symptoms (Barger et al., 2014; Ramos & Wilmoth, 2003). When specifically examining
social integration at the community level, prior research examining Chinese older adults who
had a strong sense of community had lower risk of depression (Tang et al., 2018). Further,
distinct aspects of one’s sense of community, such as feelings of belongingness
(membership), a sense of mattering (influence), fulfilment of needs, and a sense of
commitment (emotional connection), were all associated with lower risk for depression
(Tang et al., 2018). Depressive symptoms, in turn, are a salient risk factor for decline in
cognitive functioning (Lohman et al., 2013; Sharifian et al., 2020; Zahodne et al, 2014). Of
note, only cross-sectional associations between depressive symptoms and both episodic
memory and verbal fluency emerged. This may be because of the relatively short follow-up
period. Prior research has shown an association between depressive symptoms and cognition
when examined with substantially longer follow-up periods (i.e., Lohman et al., 2013). We
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cannot, however, rule out the possibility of reverse causation. That is, those who have poorer
cognitive functioning may have greater depressive symptoms, consistent with the idea that
depressive symptoms are a psychological reaction to cognitive impairment rather than a risk
factor per se (see review, Jorm, 2000). Further investigation is necessary to clarify the
association between neighborhood characteristics, depressive symptoms and cognitive
functioning in later life.

The current study did not find a significant association between neighborhood physical
disorder and depressive symptoms, inconsistent with our hypothesis and prior empirical
research (Latkin & Curry, 2003; Weisburd et al., 2018; Wilson-Genderson & Pruchno,
2013). It may be important to note that prior research examining the link between
neighborhood physical disorder and depressive symptoms did not also include anxiety
symptoms within their model. Our current investigation modeled both pathways
simultaneously and allowed them to covary revealing that anxiety and depressive symptoms
were moderately correlated with one another. Therefore, it may be the case that some of the
association between physical disorder and depressive symptoms is attributable to
experiences of anxiety. Future research is necessary to disentangle the relationship between
neighborhood physical disorder, anxiety and depressive symptoms.

Strengths, Limitations, and Future Directions

Although the current study has several notable strengths, such the use of longitudinal data,
the simultaneous modeling of both anxiety and depressive symptoms to disentangle their
independent effects on cognition and the use of sampling weights to increase generalizability
of our findings to a representative U.S. sample, there are also some notable limitations. First,
although three time points of data from HRS were used, the current study utilized concurrent
waves of our exposure (neighborhood characteristics) and our mediators (psychological
distress). This was done because anxiety and depressive symptoms were measured on a
short-term scale (within the past week) and was deemed theoretically inappropriate to lag.
Additionally, information on anxiety was only available every 4 years (i.e., in the
psychosocial leave-behind questionnaire). If mediators were lagged, we would have been
unable to look at longitudinal trajectories (i.e., slopes) of cognition. Therefore, the current
study cannot disentangle the directionality of associations between neighborhood
characteristics and psychological distress. Of note, prior quasi-experimental research did
find a reduction in psychological distress in individuals who were moved out of highly
disordered neighborhoods and relocated to better neighborhoods (Casciano & Massey,
2012), supportive of the proposed directionality.

Second, although our study is longitudinal in nature and the sample declined significantly,
we did not find sufficient interindividual variability in memory change. This lack of
variability may reflect the relatively short follow-up period (i.e., four years) and/or the
relatively young age of our sample. Future studies should investigate the associations
between neighborhood characteristics and cognition in older samples over longer follow-up
periods. Relatively low interindividual variability in change may have also limited our
ability to detect predictors of change. Specifically, we found multiple mediating pathways
involving initial levels of both memory and verbal fluency whereas we found only one
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indirect effect involving verbal fluency change. It is important to note, however, that initial
level of cognitive functioning is a critical determinant of incident dementia, as individuals
who start out closer to an impairment threshold will reach that threshold faster than
individuals who start our further from the threshold, even if they show an identical rate of
decline. Thus, interventions that preserve or boost older adults’ initial levels of cognitive
functioning without altering subsequent decline may still have the potential to delay the
clinical onset of dementia.

Third, prior research has suggested that residential stability is an important factor when
assessing the impact of neighborhood characteristics on health-related outcomes
(Subramanian et al., 2006). Future research should further examine whether residential
stability moderates these associations. Third, the current study utilized measures of
subjective neighborhood characteristics which may, in part, be driven by objective
neighborhood characteristics (e.g., neighborhood poverty). Although we do control for
individual-level socioeconomic status (i.e., wealth, income, education), future research
should further investigate the neighborhood-level SES, as well as other structural
determinants of subjective neighborhood perceptions, in relation to psychological and
cognitive functioning.

Additionally, prior research has made valid criticisms regarding neighborhood research
regarding social stratification (or selective social mobility) (see review; Oakes, 2004).
Specifically, individuals clustered within neighborhoods tend to be inherently more similar
to one another than between-neighborhoods. Individuals are selected into poorer or higher
quality neighborhoods based on sociodemographic, socioeconomic or health-related factors.
Thus, a common fallacy of neighborhood research is that individuals within these poorer and
higher quality neighborhoods are interchangeable (Oakes, 2004). The current study,
however, addresses some of these concerns such that objective neighborhood characteristics
were not utilized but rather, subjective perceptions of neighborhood disorder and social
cohesion. The use of subjective indicators focuses our analyses on the individual rather than
group level and reduces concerns about the selection within neighborhoods or clustering of
neighborhood data. For instance, two neighbors may have very different perceptions of
social cohesion. Therefore, there may be substantial variability in perceptions both within
and between neighborhoods. Still, individuals who live in objectively disordered
neighborhoods are more likely to report physical disorder, which is why the current study
included a battery of covariates to address these selection effects such as age, education,
wealth, income, and chronic illness burden that may influence access to resources and social
mobility. As the current study utilizes observational data and cannot fully disentangle the
effects of neighborhoods due to these concerns, future research that systematically addresses
these issues is necessary before intervention or policy work can build of the results of these
findings. Further, although significant associations between perceived neighborhood
characteristics, psychological distress and cognition emerged, future research should
examine the discriminatory accuracy of perceived neighborhood characteristics in predicting
the prevalence of psychological distress and cognitive impairment.
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In conclusion, neighborhood characteristics influence cognitive functioning through
psychological distress in older adulthood. Individuals who live in highly disordered and less
socially cohesive neighborhoods experience greater feelings of anxiety and/or depressive
symptoms potentially due to heightened fear of crime and victimization or mistrust of other
residents. This, in turn, negatively affects cognitive aging processes for older adults residing
in these poorer quality neighborhoods, which could have important implications for health
including dementia risk and psychological health. With the increase in population aging and
the importance of aging in place, intervening on this environmental level (i.e.,
neighborhoods) as well on the individual level (i.e., psychological distress) may have broad
implications for health equity and quality of life for older adult populations.
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Highlights
. Neighborhood characteristics may influence cognition via psychological
distress.
. Perceived physical disorder is linked to worse cognition via higher anxiety.
. Perceived social cohesion is linked to better cognition via lower anxiety and
depression.
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Fig. 1.

Mediational Pathways from Neighborhood Characteristics to Episodic Memory.
Standardized estimate are reported. Significant pathways are represented by solid, black
lines and nonsignificant pathways are represented by gray, dotted lines. For simplicity,

covariate pathways are not depicted.
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Fluency

Intercept |
Fluency
Slope

P

Mediational Pathways from Neighborhood Characteristics to Verbal Fluency. Standardized
estimate are reported. Significant pathways are represented by solid, black lines and
nonsignificant pathways are represented by gray, dotted lines. For simplicity, covariate

pathways are not depicted.
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Unweighted Means and Standard Deviations of Variables of Interest at Time 1

Table 1.

M SD Initial Wave Comparison
Age 67.55 10.40 2010 < 2012
Female (%) 58.50 - 2010 = 2012
African American (%) 15.80 - 2010 = 2012
Hispanic (%) 10.20 - 2010 < 2012
Non-Hispanic Other (%) 2.70 2010 = 2012
2010 initial assessment (%) 52.40 - -
Education 12.92 297 2010 = 2012
Chronic Iliness Burden 191 1.29 2010 < 2012
Income (dollars) 65510.11 92034.93 2010 < 2012
Wealth (dollars) 438202.72  886833.10 2010 = 2012
Neighborhood Physical Disorder (T1) 2.60 1.45 2010 = 2012
Neighborhood Social Cohesion (T1) 5.39 141 2010 > 2012
Anxiety (T1) 1.56 0.60 2010 = 2012
Depressive Symptoms (T1) 1.37 1.94 2010 = 2012
Memory (T1) .00 0.93 2010 > 2012
Memory (T2) 01 1.02 2010 < 2012
Memory (T3) -.05 0.95 2010 > 2012
Fluency (T1) 16.84 7.04 2010 < 2012
Fluency (T2) 15.93 6.93 2010 > 2012
Fluency (T3) 15.68 6.54 2010 = 2012

Page 22

Note. One-way analysis of variance (ANOVA) were conducted to compare differences across participants who had the 2010 versus 2012 initial
assessment wave. Less than and greater than symbols indicates significant differences whereas equal signs indicates nonsignificant differences.
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