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Abstract 

Background In the background of an aging population, the risk of cognitive impairment in the older population 
is prominent. Exposure to complex neighborhood built environments may be beneficial to the cognitive health 
of older adults, and the purpose of this study was to systematically review the scientific evidence on the effects 
of neighborhood built environments on cognitive function in older adults.

Methods Keywords and references were searched in Web of Science, Pubmed, PsycINFO, and MEDLINE. Studies 
examining the relationship between the built environment and cognitive function in older adults were included. 
The neighborhood built environment as an independent variable was classified according to seven aspects: density, 
design, diversity, destination accessibility, public transportation distance, blue/green space, and built environment 
quality. The cognitive function as the dependent variable was classified according to overall cognitive function, 
domain-specific cognitive function, and incidence of dementia. The quality of the included literature was assessed 
using the National Institutes of Health’s Observational Cohort and Cross-Sectional Study Quality Assessment Tool.

Results A total of 56 studies were included that met the inclusion criteria, including 31 cross-sectional studies, 23 
longitudinal studies, 1 cross-sectional study design combined with a case-control design, and 1 longitudinal study 
design combined with a case-control design. Most of the studies reviewed indicate that the built environment factors 
that were positively associated with cognitive function in older adults were population density, street connectivity, 
walkability, number of public transportation stops around the residence, land use mix, neighborhood resources, green 
space, and quality of the neighborhood built environment. Built environment factors that were negatively associated 
with cognitive function in older adults were street integration, distance from residence to main road. The relationship 
between residential density, destination accessibility, and blue space with cognitive function in older adults needs 
to be further explored.

Conclusion Preliminary evidence suggests an association between the neighborhood built environment and cog-
nitive function in older adults. The causal relationship between the built environment and cognitive function can 
be further explored in the future using standardized and combined subjective and objective assessment methods, 
and longitudinal or quasi-experimental study designs. For public health interventions on the cognitive health of older 
adults, it is recommended that relevant authorities include the neighborhood built environment in their intervention 
programs.
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Introduction
It is reported that about 8.5% of the world’s population 
was aged 65 years and older in 2015, and this is expected 
to reach 16.7% by 2050 [1]. Population aging has become 
a global phenomenon and issue that is gradually becom-
ing a topic of increasing concern for both developed and 
developing countries.

As the number of older adults increases, the risk of 
cognitive impairment increases. Cognitive impairment is 
characterized by reduced cognitive ability in one or more 
cognitive domains such as language, memory, executive 
function, computation and comprehension, and reason-
ing [2]. Dementia is the main cognitive impairment cat-
egory, and one of the most common types of dementia is 
Alzheimer’s disease (AD) [3]. Cognitive impairment not 
only affects the physical and mental health, daily living 
ability, and quality of life of older adults [4, 5], but also 
imposes a heavy economic burden on individuals, fami-
lies, society, and healthcare [6]. Cognitive impairment 
in older adults has become an important public health 
issue. Therefore, to slow down cognitive decline and 
reduce the risk of dementia in older adults, the relevant 
authorities should actively propose appropriate interven-
tion strategies.

Cognitive impairment can be influenced by a variety of 
modifiable risk factors, such as health behavior factors [7]. 
Many studies have shown significant correlations between 
physical activity, dietary behavior, sleep, smoking, alco-
hol consumption, and other lifestyle factors and the risk 
of cognitive decline and dementia [8–10]. In addition, 
research on the relationship between environmental fac-
tors and cognitive function in older adults has become 
an increasing focus of scholarly attention in recent years, 
particularly as the neighborhood built environment may 
affect cognitive function in older adults [11, 12]. Previ-
ous studies have pointed out that the built environment 
plays an important role in promoting healthy aging [13, 
14]. For example, King et  al. argued that the neighbor-
hood built environment affects the physical activity levels 
of older adults, and the study showed that in less densely 
populated (and more suburbanized) neighborhoods, older 
adults would walk to errands less often [15]. In addition, 
Cassarino et al. suggest that exposure to complex, stimu-
lating neighborhood environments may be one mecha-
nism for delaying cognitive impairment and suggest that 
using the environment as a source of cognitive stimulation 
has the potential to contribute to a better understanding 
of successful aging as well as aging in place [16].

Built environment mainly refers to human-made build-
ings and spaces used for daily living, working, and recre-
ating [17]. Measures of the built environment typically 
include density, design, diversity, destination accessibil-
ity, and proximity to public transportation, in addition to 

green space, aesthetics, and safety as some of the charac-
teristics of the built environment [18, 19]. In the study on 
the relationship between the built environment and older 
adults’ cognition, the results of Finlay et al. suggested that 
living in communities with higher local park accessibility, 
recreational facility availability, and commercial density 
may have a positive impact on cognitive function in older 
adults [20]. Green spaces may play an important role in 
promoting the health of older adults, and a perception 
of pedestrian safety may moderate the impact of green 
spaces on the health of older adults. However, the study 
by Crous-Bou et  al. showed no significant association 
observed between green space around the community 
and cognitive composite indicators [21]. Different indica-
tors of the built environment may have different effects 
on cognitive function in older adults.

Because the environment is an integral part of the 
various conditions that humans face in life, it can have 
lasting effects, especially on a specific group of older 
adults. However, previous studies still have gaps. First, 
the analysis of the relationship between different built 
environment elements and cognitive function has not 
been comprehensive enough. For example, built envi-
ronment elements such as density, design features, 
and diversity may have different correlations with cog-
nitive function in older adults, and few studies in the 
past have comprehensively and systematically synthe-
sized the relationship between different built environ-
ment elements and cognitive function in older adults. 
Second, although some previous studies have shown 
that the built environment affects cognitive function 
in older adults, others have concluded that there is 
no significant relationship between the built environ-
ment and cognitive function in older adults. It is clear 
that the results of previous studies are mixed, and 
whether the built environment affects cognitive func-
tion in older adults still needs to be further explored. 
In addition, although some studies have systematically 
reviewed the relationship between the built environ-
ment and the health of older adults, fewer systematic 
reviews are focusing on the built environment and cog-
nitive function in older adults. For example, Barnett 
et al. reviewed the relationship between the built envi-
ronment and physical activity in older adults and found 
that safe, walkable, and aesthetically pleasing neighbor-
hoods, with access to general and specific destinations 
and services, had a positive impact on older adults’ par-
ticipation in physical activity [22]. Tuckett et al.’s study 
also showed that the community’s built environment 
affects the health behaviors and health status of older 
adults [23]. To compensate for the limitations of previ-
ous studies, this study systematically reviewed studies 
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on the built environment and cognitive function of 
older adults, which not only helped to reveal the rela-
tionship between the built environment and cognitive 
function but also helped to provide some theoretical 
insights for future research.

In addition, active prevention and early treatment for 
high-risk older populations have become key to improv-
ing cognitive function and preventing and delaying the 
onset and progression of related diseases in older adults 
[24, 25]. Therefore, the purpose of this study was to sys-
tematically review the relationship between different 
built environment elements and cognitive functions of 
older adults and to summarize the effects of neighbor-
hood built environment on cognitive functions of older 
adults. It is expected to provide scientific references for 
the improvement of cognitive function and the develop-
ment of environmental interventions for older adults.

Methods
This systematic review followed the recommendations 
provided by the Preferred Reporting Items for Systematic 
Reviews and Meta-Analysis guidelines [26].

Literature search
Four electronic literature databases, Pubmed, Web of 
Science, MEDLINE, and PsycINFO, were systematically 
searched for literature. The search strategy is based on a 
combination of subject terms and free words. It is deter-
mined after iterative pre-screening and supplemented by 
manual searches, tracing citations back to the literature 
when necessary. The search period is from the start date 
of the creation of each database to July 7, 2023. The spe-
cific search strategy for PubMed, for example, is shown 
in Table 1.

Inclusion and exclusion criteria
Inclusion criteria for the studies were as follows: (1) study 
participants: community-dwelling older adults; because 
the age thresholds used to define older adults varied 
across studies (e.g., people aged 65 and older are usually 
defined as older adults in developed Western countries, 

and older adults in developing countries are usually 
defined as people aged 60 and older), we included studies 
in which the authors described their study population as 
older adults; (2) study design: observational studies (e.g., 
cross-sectional studies or longitudinal studies), experi-
mental studies, and qualitative studies; (3) independent 
variables: built environment (e.g., density, diversity, des-
tination accessibility); (4) outcome variables: cognitive 
function or dementia (e.g., cognitive impairment, cogni-
tive decline, risk of dementia); (5) language: papers pub-
lished in English; and (6) type of article: peer-reviewed 
publications.

Exclusion criteria for studies were as follows: (1) no 
focus on the built environment; (2) studies that did not 
include cognition or dementia as an outcome variable; 
(3) repeated publications with poor quality assessment; 
(4) case reports, review literature, conference papers, and 
dissertations; and (5) non-English language papers.

Study selection
Two researchers screened the literature independently 
according to the inclusion and exclusion criteria. First, 
the papers were initially screened by reading the title 
and abstract. Second, the full text was downloaded after 
obtaining the eligible literature, and full-text screening 
was performed. Finally, the two researchers compared 
the independently screened literature. For the litera-
ture with inconsistent screening results, the decision to 
include or not was to be made by a joint discussion with 
the third researcher.

Data extraction and synthesis
Relevant information for the included literature was 
extracted independently by two researchers using a 
standardized form. The information extracted was as 
follows: (1) basic information: first author, year of pub-
lication, region/country, and setting; (2) basic charac-
teristics of participants: age, sample size, the proportion 
of females, dementia restriction; (3) statistical analy-
sis: statistical models; (4) other: study design, the spa-
tial unit of analysis, types of measures to assess the 

Table 1 Pubmed Search Policy

Serial No Search contents

#1 built environment* OR urban environment OR environment design OR urban design OR neighborhood* 
OR pedestrian environment OR street OR physical environment OR walkability OR residential environment 
OR community environment

#2 cognitive OR cognition OR dementia or Alzheimer* or demented

#3 older adult* OR elderly OR seniors OR aged OR older people OR older persons OR older citizens OR late life

#4 #1 and #2 and #3
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built environment, detailed measure of built environ-
ment, types of measures to assess the cognitive function, 
detailed measure of cognitive function, the estimated 
effect of built environment on cognitive function, and key 
findings. Because heterogeneity in exposure and outcome 
metrics hindered Meta-analysis, we provide a narra-
tive summary of common themes and findings from the 
included studies.

Study quality assessment
Each included study’s quality was evaluated using the 
National Institutes of Health’s Quality Assessment Tool 
for Observational Cohort and Cross-Sectional Stud-
ies (33). Each included study was required to undergo 
a quality evaluation containing 14 questions. For each 
question, "yes" responses received a score of one, while 
"no" responses received a score of zero. By computing 
the results for each criterion, a study’s overall quality 
score is determined. Higher evaluation scores indicate 
higher quality of the included literature. The strength of 
the scientific evidence was measured using study quality 
assessment, however, the inclusion of research was not 
taken into consideration [27, 28]. The specific criteria and 
results of the literature quality evaluation can be found in 
Supplement 1.

Results
Search results
A total of 5761 articles were retrieved from the data-
base, and after removing duplicates, 3633 articles were 
obtained. By screening titles and abstracts, 3567 arti-
cles were excluded. After the full text of 96 articles was 
screened, 40 articles were excluded, and finally 56 articles 
were included in the study. Figure 1 shows the specific lit-
erature screening procedure.

Basic characteristics of the included studies
A total of 56 studies were included in this study, as shown 
in Table 2, which summarizes the basic characteristics of 
the included studies and the quality assessment scores of 
the literature. The included studies were mainly published 
in 2012 and later, with more articles published in 2020 
and 2021, with 13 and 11 articles, respectively; fewer arti-
cles were published between 2012 and 2017, with only 2 
articles published in 2012 [29, 30], 3 articles published in 
2015 [31–33], and 2 articles published in 2017 [34, 35]. 
The studies were mainly concentrated in the United States, 
China, the United Kingdom and Japan. There were three 
studies each from Hong Kong [36–38] and Taiwan [39–
41], and only one study each from Singapore [42], Spain 
[21], and Ireland [43]. In terms of study design, 31 stud-
ies used a cross-sectional study design [21, 30, 32, 35–38, 

41–64] and 23 studies used a longitudinal study design [20, 
29, 31, 34, 39, 65–82]; in addition, one study used both a 
longitudinal study design and a case–control design [32], 
and one study used a cross-sectional study design and a 
case–control design [40].

The sample sizes of the included studies were generally 
large but varied considerably between studies. Twelve of 
the studies had a sample size of less than 1000, and the 
remaining studies had a sample size of 1000 or more. The 
studies were generally of older adults aged 65 years and 
older, and the proportion of women in each study ranged 
from 27.7% to 73.3%. There were also varying require-
ments for dementia restriction of study subjects, with 
several studies explicitly requiring that study subjects 
have no symptoms of dementia, but many studies did not 
explicitly require dementia symptoms in study subjects. 
In addition, a variety of statistical models were used in 
the included studies, including multilevel linear regres-
sion, generalized estimating equation, multilevel logistic 
regression, cox proportional hazard models, multilevel 
mixed effect linear regression, generalized additive mul-
tilevel models, unadjusted and adjusted linear regression 
models, and hierarchical regression models. Most studies 
were conducted in both urban and rural areas, and only 
one study was conducted in a rural area [78].

The literature quality assessment of the included stud-
ies showed that the mean score of the included studies 
was 7.57 (ranging from 7 to 9), with 28 articles (50%) 
scoring 7, 24 articles (42.86%) scoring 8, and 4 articles 
(7.14%) scoring 9. The detailed literature quality assess-
ment results of the 56 studies are shown in Supplemen-
tary Table 1.

Assessment measures of the built environment
Table  3 summarizes the measures of assessment of the 
built environment and cognitive function in the included 
studies. For measures of the built environment, the vast 
majority of studies used objective assessment measures 
(n = 4), 6 studies used subjective assessment measures 
[43, 50, 52, 59, 68, 72], and 4 studies used a combination 
of objective and subjective assessment measures [42, 49, 
63, 64]. The objective assessment method of the built 
environment was mainly processed by using Geographic 
Information System (GIS) and satellite remote sensing 
images.

The objective built environment variables included 
in the study were grouped into six areas based on the 
elements of the built environment: (1) density—includ-
ing population density, residential density; (2) neigh-
borhood built environment design—including street 
connectivity, street integration, walkability index, 
neighborhood walkability, street layout, etc.; (3) pub-
lic transportation distance—including the number of 
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public transportation stops, distance from homes to 
major roads, distance from homes to roads, etc.; (4) 
destination accessibility—including accessibility of 
community libraries, accessibility of medical services, 
accessibility of food stores, accessibility of commu-
nity centers, etc.; (5) neighborhood built environment 
diversity—including land use mix, recreation centers, 
community centers, basic medical facilities (hospitals, 
clinics, pharmacies, etc.), food and beverage venues, 
senior centers, fitness and sports recreation centers, 
coffee and fast food restaurants, grocery stores, higher 
education campuses, libraries, museums, recreation 
centers, commercial facilities, cultural facilities, etc.; 
(6) Blue and green spaces—including park areas, green 
spaces, tree canopies, open grassy areas, and blue 
waters, etc.; (7) Neighborhood built environment qual-
ity—including street disrepair index, cleanliness, neigh-
borhood physical disorder, etc.

The subjective built environment was assessed mainly 
using questionnaires administered to the participants, 
such as the Neighborhood Environment Walkability 
Scale, self-reported perceived neighborhood environ-
ment, etc. The variables of subjective built environment 
include neighborhood physical disorder, Street disre-
pair index, Cleanliness, safety, neighborhood pleasant-
ness, neighborhood streetscape, etc.

Assessment measures of cognitive function
As shown in Table  3, For the assessment of cogni-
tive function, most studies have used objective assess-
ment measures such as Mini-Mental State Examination 
(MMSE), Digit Symbol Coding (DSC), Digit Span For-
ward (DSF), Digit Span Backward (DSB), Montreal Cog-
nitive Assessment (MoCA), Wechsler Adult Intelligence 
Scale (WAIS), etc. Only one study measured cognitive 
function based on a self-report survey [43].

Fig. 1 Flow diagram of study selection
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The variables of the outcome of cognitive function 
were divided into 3 categories, namely (1) overall cogni-
tive function: cognitive changes over time, global cogni-
tion, cognitive impairment, cognitive performance, and 
Cognitive vulnerability; (2) domain-specific cognitive 
function: including immediate and delayed memory, rec-
ognition, language, working memory, attention and psy-
chomotor speed, set-shifting, verbal memory, executive 
function, processing speed, reasoning, verbal fluency;(3) 
Incidence of dementia.

Key findings
Table 4 summarizes the effects of a built environment on 
cognitive function in older adults. We summarize our key 
findings in the following seven areas.

Association between residential/population density 
and cognitive function
Based on previous studies, population density may have 
a positive effect on cognitive function in older adults, 
but residential density does not appear to affect cogni-
tive function in older adults. A total of five studies inves-
tigated the effects of residential/ population density on 
cognitive function in older adults. Specifically, Hsu et al. 
found that better cognitive function in older adults was 
associated with higher city population density [41]. Cerin 
et al. showed that higher population density is beneficial 
to the cognitive health of older adults [61]. In addition, a 
study from Japan showed that higher hilly environments 
and residential density may predict a decline in cognitive 
function in rural older adults [78]. However, the study by 
Besser et  al. did not find a significant effect of the pro-
portion of residential land use on overall cognition and 
processing speed in older adults [44]. Neither subjective 
nor objective measures of residential density by Ng et al. 
found significant effects on global cognition, immediate 
and delayed memory recall, visuospatial/construction, 
and language skills in older adults [42].

Association between neighborhood built environment design 
and cognitive function
Most of the studies reviewed showed a significant posi-
tive correlation between cognitive function and street 
connectivity and walkability in older adults, but a possi-
ble negative correlation with neighborhood integration. 
For example, Ng et al. showed that objectively measured 
street connectivity had significant positive correlations 
with global cognition and immediate and delayed mem-
ory in older adults, but subjective street connectivity had 
no significant correlations with global cognition, imme-
diate and delayed memory, attention, language, or visu-
ospatial/constructional [42]. This suggests that different 
measures may influence the relationship between street 

connectivity and older adults’ cognition. Neighborhood 
integration measures how many turns or choice points a 
person must go through to access all of the locations in a 
finite system. A study from the United States showed that 
for older adults without mild AD, higher levels of neigh-
borhood integration predicted greater declines in atten-
tion and verbal memory during a two-year follow-up 
period, yet higher neighborhood connectivity predicted 
less decline in attention [32].

A Japanese study found a significant negative correla-
tion between street integration and the odds of having a 
cognitive impairment [48]. However, Clarke et al. showed 
that the presence of crosswalks around homes and the 
presence of discontinuous sidewalks did not significantly 
affect the decline in cognitive function in older adults 
over time [31]. The results of Tani et al. showed a signifi-
cant negative association between sidewalk coverage and 
the risk of dementia in urban areas [49]. In addition, Kim 
et  al. showed a significant positive correlation between 
perceived walkability and cognitive function [64].

Association between public transportation distance 
and cognitive function
The majority of previous studies have shown that the 
distance of the residence from a major road is negatively 
associated with cognitive function in older adults, while 
the number of public transportation stops around the 
residence is positively associated with cognitive function. 
Specifically, a total of four studies investigated the effect 
of distance from a major road on cognitive function in 
older adults, with three studies showing a negative asso-
ciation with distance from a major road and one study 
showing no effect. For example, Wellenius et al. showed 
that living near a major roadway harms cognition in older 
adults [29]. A study from Canada showed that the prox-
imity of residences to roads was associated with a higher 
incidence of dementia [34]. However, it was also shown 
that the distance between the residence and the bus stop 
does not affect the cognitive function of Chinese older 
adults [68].

In addition, two studies investigated the effect of the 
number of public transportation stops around the resi-
dence on the cognitive function of older adults, and both 
studies showed that the number of public transporta-
tion stops had a positive effect on cognition. For exam-
ple, Clarke et  al. found that living in neighborhoods 
with community centers and public transportation stops 
resulted in a slower rate of cognitive decline over time in 
older adults [31]. Chan et  al. showed that in communi-
ties with more public transportation terminals, residents 
aged 80 and younger would show better cognitive perfor-
mance [37].
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Association between destination accessibility and cognitive 
function
The effects of destination accessibility on cognitive func-
tion and dementia in older adults had mixed results. 
Among them, Guo et  al. showed that library accessibil-
ity was positively associated with cognitive function in 
older adults and negatively associated with dementia 
[36]. A study by Tani et  al. reported a significant nega-
tive association between the availability of healthy food 
stores around the home and the incidence of dementia 
[49]. In addition, a previous study showed that female 
participants who lived away from the supermarket had 
significantly poorer cognitive function than those who 
lived near the supermarket [62].

However, some studies have also shown no significant 
association between destination accessibility and cog-
nitive function and dementia in older adults. A study 
of older adults in Singapore showed that subjective and 
objective assessments of destination accessibility had no 
significant effects on overall cognition, immediate and 
delayed memory, attention, language, or visuospatial/
constructional in older adults [42]. In addition, studies 
of older adults in China have shown that the availability 
of healthcare services has no significant effect on either 
cognitive function or decline in cognitive function in 
older adults [68]. The relationship between accessibility 
to destinations around residences and cognitive function 
in older adults needs to be further explored in the future.

Association between neighborhood built environment 
diversity and cognitive function
Such as land use mix, and neighborhood resource indi-
cators that may reflect the diversity of a neighborhood’s 
built environment. Most studies concluded that a higher 
land use mix and rich neighborhood resources in resi-
dential communities may have a positive impact on the 
cognitive functioning of older adults. In terms of land 
use mix, a cross-sectional study revealed that subjective 
measures of land use mix diversity were significantly 
and positively associated with global cognition, imme-
diate and delayed memory recall, visuospatial/construc-
tive ability, and language [42]. A cross-sectional study 
from Hong Kong, China, also showed that older adults 
living in communities with a higher land use mix exhib-
ited better cognitive performance [37]. Moreover, A 
previous study showed that living in an area with a high 
land use mix was significantly associated with nearly 
60% lower odds of dementia, but there was no linear 
trend in cognitive impairment [33]. However, studies 
have also shown that living in areas with a high mix of 
land uses is associated with nearly 30% lower odds of 
cognitive impairment [35].

Neighborhood resources include some basic infra-
structure and services for daily living, such as community 
centers, supermarkets, health care services, recreational 
facilities, libraries, grocery stores, and fast food res-
taurants. A longitudinal study from the United States 
showed that living in a community with more accessible 
recreational facilities and commercial density was associ-
ated with higher levels of cognitive functioning in older 
adults [20]. In addition, there was a significant positive 
correlation between the kernel density of senior centers, 
civic/social organization, and cognitive function [55]. Liu 
et  al. showed that the availability of community centers 
was significantly associated with an 8% reduction in the 
probability of dementia [40]. However, some studies have 
also concluded that the relationship between the avail-
ability of neighborhood resources and cognitive function 
in older adults is not significant [30, 68].

Association between blue/green spaces and cognitive 
function
In general, green space has a positive effect on cognitive 
function in older adults, but fewer studies have addressed 
the relationship between blue space and cognition, and 
the results have been mixed, and further exploration 
is needed in the future. More than half of the included 
studies described the relationship between green/blue 
space and cognition in older adults, but only three of 
these studies described the effect of blue space on cogni-
tion [55, 61, 62].

First of all, in terms of green space, the results of Aitken 
et  al. showed that the highest neighborhood greenness 
was associated with 20% lower odds of AD compared 
to the lowest neighborhood greenness [57]. The study 
by Besser et al. reported a positive effect of higher park 
accessibility on cognitive function [74]. A study by Slaw-
sky et al. found that residences with a higher proportion 
of green space were associated with a reduced risk of 
dementia compared to a low proportion of green space 
[81]. Additionally, Godina et  al. showed that forested 
green space was associated with lower odds of mild cog-
nitive impairment (MCI) and that green space diversity 
was associated with a lower risk of dementia events, but 
no significant association was observed between overall 
green space percentage and risk of MCI or dementia [82]. 
A longitudinal study showed that among people with a 
low risk of genetic AD, those who lived in a more green 
surrounding had a lower risk of cognitive impairment. 
However, no significant association between greenness 
and cognitive impairment was observed in people with a 
high risk of genetic AD [77].

Second, in terms of blue space, a cross-sectional study 
from Australia showed that living in an environment with 
blue spaces is beneficial to the cognitive health of older 
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adults [61]. However, a study from the UK showed that 
the availability of blue space was not associated with 
dementia [55]. Some scholarly research has shown that 
the presence of local blue space is associated with cogni-
tive function but not MCI and that participants with any 
blue space within an 800-m buffer zone around their resi-
dence may have higher levels of cognitive performance 
than those without blue space nearby, but this associa-
tion was only present in female participants [62].

Association between neighborhood built environment 
quality and cognitive function
Research on the relationship between neighborhood 
built environment quality and older adults’ cognition 
remains limited, but most of the existing studies sug-
gest that better neighborhood environmental quality 
may have a positive impact on cognition. The quality of 
the neighborhood built environment referred to in this 
study includes variables such as aesthetics, neighborhood 
physical disorder index, street disrepair index, neighbor-
hood streetscape, traffic safety, and crime safety, Clean-
liness. Thierry et  al. showed that among white adults, 
poorer neighborhood characteristics were associated 
with lower cognitive function; among black adults, poor 
neighborhood quality was associated with poor cognitive 
function; and among Mexicans, perceived neighborhood 
uncleanliness was associated with lower cognitive func-
tion among those with less education but higher cogni-
tive function among those with more education [59].

In terms of neighborhood physical disorder, higher 
neighborhood physical disorder was associated with 
poorer initial episodic memory and verbal fluency [72]. 
Similarly, Estrella et al. showed that female participants’ 
perceived neighborhood physical disorder was associ-
ated with their poorer global cognitive and memory 
abilities [52]. A cross-sectional study showed that older 
adults’ perception of greater neighborhood physical 
disorder was significantly associated with poorer epi-
sodic memory [50]. However, some studies did not find 
a relationship between neighborhood disorder and cog-
nitive function [30, 46]. In terms of safety, a study from 
Taiwan, and China, showed that community safety was 
positively associated with older adults’ perceptions [41]. 
The study by Cherrie et  al. concluded that lower road 
traffic accident density was associated with better cogni-
tive performance [67]. In addition, higher self-reported 
neighborhood pleasantness was associated with lower 
cognitive vulnerability, particularly among older adults 
living in the most rural and urban areas, but neighbor-
hood streetscape was not associated with older adults’ 
cognition [43]. And a study by Lee et  al. found that the 
street disrepair index was significantly and negatively 
associated with cognitive function [46].

Discussion
The purpose of this study was to systematically review 
the relationship between the neighborhood built envi-
ronment and cognitive function in older adults. A total 
of 56 studies met the inclusion criteria for this study, 
including 31 cross-sectional studies, 23 longitudinal 
studies, 1 cross-sectional study design combined with a 
case–control study, and 1 longitudinal study design com-
bined with a case–control design. The study focused on 
seven aspects of neighborhood built environment indica-
tors divided into residential/population density, neigh-
borhood built environment design, public transportation 
distance, the density of public transportation stops, des-
tination accessibility, neighborhood built environment 
diversity, blue/green space, and neighborhood built envi-
ronment quality. Most of the studies reviewed showed 
that these built environment indicators showed varying 
degrees of correlation with cognitive function of older 
adults.

In terms of residential/population density, the 
reviewed studies showed a significant positive asso-
ciation between population density and older adults’ 
cognition [61], but residential density may not affect 
cognitive function [42]. At present, the specific mecha-
nisms by which population density affects cognitive 
functions in older adults are unclear. Previous studies 
have shown that social interactions are associated with 
cognitive function in older adults [83, 84]. The size 
of the population density may cause changes in cog-
nitive function by affecting the social interactions of 
older people, and it is suggested that the specific path-
ways through which population density affects cogni-
tive function in older people should be analyzed from 
the perspective of social interactions in the future. In 
terms of neighborhood built environment design, the 
study found that older adults’ cognitive function was 
significantly and positively related to street connec-
tivity and walkability, but negatively related to street 
integration [32, 64]. Neighborhood street integration 
is a measure of the number of turns required to travel 
between two points. Higher street integration means 
fewer turns are required in practice. When street inte-
gration is higher, the cognitive engagement required 
for walking is lower, which is not conducive to cogni-
tive training for older adults [32]. However, the higher 
the neighborhood street connectivity and walkabil-
ity, the better it is for older adults to engage in walk-
ing activities. For example, higher intersection density 
provides more potential paths for walking and facili-
tates travel for older adults, and higher levels of physi-
cal activity positively affect [85].

Regarding the distance of homes from public trans-
portation, the cognitive function of older adults was 
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negatively and significantly correlated with the distance 
of homes from major roads, but positively and signifi-
cantly correlated with the number of public transporta-
tion stops [31, 34]. The closer a community is to major 
roadways, the greater the risk of individual exposure to 
noise and traffic-related air pollution [86], which may 
affect the cognitive health of older adults. However, a 
higher number of public transportation stops around the 
community may increase opportunities for older adults 
to travel and improve their physical activity levels, which 
in turn promotes cognitive health [87]. Studies on the 
relationship between older adults’ cognition and des-
tination accessibility have yielded mixed results due to 
differences in region, sample size, assessment methods, 
and destination variables [49, 68], and future research is 
needed to standardize the criteria for destination acces-
sibility assessment and further explore the impact of des-
tination accessibility on older adults’ cognitive function.

Regarding the diversity of the neighborhood built envi-
ronment, older adults’ cognition was positively correlated 
with the land use mix, and most studies showed a posi-
tive correlation with neighborhood resources as well [20, 
37]. Higher land use mix and neighborhood resources 
can provide opportunities for older adults to engage in a 
variety of activities while providing an interactive envi-
ronment for cognitively stimulating activities, which 
in turn promotes cognitive health [11, 33]. In terms of 
blue-green space, most studies analyzed the relationship 
between greenness around the neighborhood, park area, 
and distance from the park and cognition, and the results 
showed that green space was significantly and positively 
related to cognition, but the effect of blue space on older 
adults’ cognition needs to be further explored [62, 81]. 
Previous studies have shown that exposure to green space 
can reduce individual stress, benefit physical and mental 
health, and potentially promote cognitive development 
by reducing air pollution [88, 89]. In addition, Detweiler 
et al. suggest that green space has a positive impact on the 
long-term care and rehabilitation of older adults and can 
be used to improve the quality of life of the global aging 
population [90]. Regarding the quality of the neighbor-
hood built environment, research suggests that the bet-
ter older adults’ perceptions and objective measures of 
environmental quality, as well as a safe and clean neigh-
borhood environment, the better older adults’ cognitive 
function is likely to be [41, 50].

In a rapidly aging society, it is essential to provide older 
adults with a neighborhood built environment that is 
suitable for aging in place and that maintains cognitive 
health [91, 92]. Research has generally shown a signifi-
cant correlation between neighborhood built environ-
ment and cognitive functioning in older adults, but 

future research on this topic needs to be more compre-
hensive in the future. First, the causal effect of the built 
environment on cognitive functions is not clear because 
previous studies have mainly utilized cross-sectional 
study designs. It is recommended that future studies 
adopt a longitudinal study design to further explore the 
relationship between the built environment and cognitive 
function in older adults. Second, some studies suggest 
that physical activity partially mediates the relationship 
between the built environment and cognitive function. 
For example, studies have shown that transportation and 
recreational physical activity have significant mediat-
ing effects between land use mix and cognitive function 
[42]. In addition, air quality may also mediate the rela-
tionship between the built environment and cognitive 
function [34]. Therefore, the moderating role of mediat-
ing variables (e.g., physical activity, and air quality) may 
be considered in future studies of the mechanisms and 
pathways of the built environment’s effects on cognitive 
function in older adults. Third, the current standards for 
assessing environmental exposures are not uniform, and 
different standards for assessing the built environment 
may contribute to differences in results, suggesting the 
use of standardized measures in the future. Fourth, pre-
vious research has focused on analyzing the relationship 
between the objective built environment and cognition, 
but older adults’ perceptions of the built environment are 
also important. The perception of the neighborhood built 
environment may be a more proximate determinant of 
individual health outcomes than objective measures, as it 
reflects the individual’s life experiences [93]. Therefore, it 
is suggested that a combination of subjective and objec-
tive methods may be considered in the future to further 
analyze the impact of the neighborhood built environ-
ment on older adults’ cognition. In addition, previous 
studies have analyzed the relationship between a single 
built environment element and cognitive function by 
using a single evaluation index of the built environment 
element, and the relationship between a comprehensive 
evaluation index of the built environment and cogni-
tive function of older adults is missing. In future studies, 
comprehensive indicators of the built environment, such 
as the walkability index, can be introduced to further 
analyze the relationship between the built environment 
and cognitive function in older adults.

The strength of this study is that it provides a system-
atic and comprehensive review of the effects of the built 
environment on cognitive function in older adults and 
analyzes the relationship between different built envi-
ronment indicators and cognition in older adults, which 
provides some reference basis for the development of 
intervention programs to improve cognitive function in 
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older adults. However, there are some limitations in this 
study. First, the study only included published literature 
in English and not in other languages, which may have 
some selection bias. Second, we were unable to conduct 
a quantitative synthesis due to the large heterogeneity of 
built environment assessment criteria and study popula-
tions among the different studies. For example, there is 
a huge variability in the indicators used to assess envi-
ronmental exposure. In the case of green space, some 
studies chose only the area of parks to represent the level 
of green space around the community [30], while some 
studies used the NDVI [45]. In addition, the spatial unit 
of analysis for assessing environmental exposure varied 
widely, for example, some studies assessed the built envi-
ronment within a 500-m buffer zone around the com-
munity [66], while some studies used the 2000-m buffer 
zone [81]. Therefore, it is recommended that future 
research should develop criteria for assessing exposure 
to the built environment to provide a quantitative syn-
thesis for future research on this topic. Third, not all 
included studies used objective assessments of the built 
environment and cognitive functioning, and some stud-
ies used self-reported questionnaires, so the question-
naire results may have produced some bias. Fourth, it 
has been suggested that different spatial units of analysis 
used in assessing individual exposure to various environ-
mental characteristics may influence the results between 
the built environment and health [94]. The use of spatial 
units of analysis in different studies has not been ana-
lyzed in this study, which may have some impact on the 
results of this study.

Conclusion
This systematic review provides a comprehensive over-
view of the effects of neighborhood built environment on 
cognitive function in older adults. In general, population 
density, street connectivity, walkability, number of public 
transportation stops around the residence, land use mix, 
neighborhood resources, green space, and quality of the 
neighborhood built environment were positively associ-
ated with cognitive functions of older adults, respectively. 
In contrast, street integration and the distance between 
the residence and the main road were negatively related 
to the cognitive function of the older adults. The results 
of this review may provide a scientific reference for rel-
evant policymakers and for the development of interven-
tion programs to improve cognitive function, and suggest 
that public health interventions may take into account 
neighborhood built environment aspects to promote 
cognitive health and reduce the risk of dementia in older 
adults.
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