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Abstract - Neighbourhood-built environment influences
physical activity, especially walking in the elderly population.
Elderly people experience both physical and cognitive decline
as they age, travel short distances and prefer walking as the
most convenient mode of commute. To encourage walking
among this vulnerable population, it is essential to provide a
suitable physical environment. Several studies have been
conducted in this context, but they focus on the general public
and not on the elderly. This paper, therefore, seeks to
contribute to the literature, through a review of the
neighbourhood walkability attributes and how they impact
the holistic well-being (physical, mental and social) of the
elderly population. The review findings support a strong
correlation between walkability and the various domains of
health in older adults. It also observes a paucity of literature
addressing the positive impact of neighbourhood-built
environments on the mental well-being of the elderly.

Key Words: Neighbourhood, Walkability, Built
environment, Elderly health, Physical health, Mental
health, Social health.

1. INTRODUCTION

The world population is ageing at a fast pace. In a way, this
marks the success of humanity and at the same time, it poses
several practical challenges to the society [1]. The global
population pyramid which was triangular as of 2002 will be
replaced with a more cylinder-like structure in 2025 (Fig
1)[1]. The proportion of the elderly population is expected to
double from 11% in 2006 to 22% in 2050. This implies that
the elderly cohort will outnumber the children aged 0 - 14
[2]. This marks a dramatic shift in the global demography. In
this scenario, good health and active ageing are endorsed as
milestones by WHO, European Union and the United Nation’s
Sustainable Development Goals [1], [3], [4]. Physical Activity
(PA) has a vital role to play in healthy ageing. In support of
this, the extant literature has shown that there is a positive
association between PA and reduced risk of Non-
Communicable Diseases [5]. Further, regular PA in the
elderly helps in the improvement of functional independence
[6], muscle strength [7], psychological well-being, social
connectivity and cognitive function [8]. The WHO
recommends the elderly to carry out moderate-intensity PA
for atleast 150 minutes or vigorous-intensity PA for at least
75 minutes or an equal mix of both PAs in a week’s span [9].

Walking is the most common, economical, sustainable and
moderate-intensity PA among the aged population [10], [11].
It does not involve any specific skills and can be included in
the daily routine at ease [12]. Walking needs no special
equipment and it acts as a self-regulating mode and is highly
safe. Itis as natural and harmless as breathing [13]. Thus the
elderly regard walking as the most convenient mode, to
carry out their daily errands, like shopping, accessing public
spaces and for other utilitarian trips [14]. This has led the
urban designers and policymakers to focus on strategies to
improve the walkability of the neighbourhood. There is a
growing body of literature that suggests a positive
correlation between neighbourhood attributes, walking and
elderly health [15]-[17]. WHO has also emphasised the
importance of creating age-friendly physical environments
for older adults to carry out their PA with ease and achieve
healthy and active ageing[2].

Most studies have focussed on walkability, emphasising a
variety of themes. Some researchers have studied the
walking behaviour for specific purposes - transportation or
leisure [18]-[22], some have investigated the barriers to
walking [23], [24], while others have analysed the
association between walking and the health outcomes [25]-
[27] of the general population. Many of the existing studies
in the broader literature have been limited to the general
population and only a few have explored the walkability of
the vulnerable population such as the elderly. Furthermore,
previous studies have attempted to explore the impact of
walkability on any one aspect of health, say physical, mental
or social. As far as we know, no previous research has
investigated the impact of a walkable neighbourhood
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environment on the holistic health of the elderly. This paper,
therefore, seeks to review the existing body of literature and
identify areas that are still not discussed elaborately in the
literature.

This paper is organized as follows. It is divided into 6
sections.
1. The first section gives a brief overview of the need
for the study.
2. The methodology adopted for the literature review
is briefly explained in the second section.
3. Section 3 summarizes the existing body of literature
under four core areas -
» Walking and walkability,
» Physical environment attributes (functional
elements, aesthetics, security and destinations),
» Elderly health and
» The impact of walkability on the physical,
mental and social well-being of the elderly.
4. The last section presents the concluding remarks
and the possible future research directions.

2. METHODOLOGY

A systematic review of elderly walkability and health-related
studies was conducted to satisfy the study objectives.
Various databases like Google Scholar, PubMed, Web of
Science, MDPI, Scopus, Science Direct, Taylor & Francis,
Transportation Research Procedia, Transportation Research
Record and Wiley Online Library were complimentary to
source the literature most relevant to the topic of study. The
search was limited to English articles published between
1st January 2010 and 31st August 2021.

The search terms were grouped into 5 categories -
walkability, elderly, physical, mental and social health (Chart
1). The articles were screened by title and abstract to check

for their relevance to the context of the study. The selected
articles were then reviewed in full to decide on the
suitability for inclusion.

The articles were included based on the following selection
criteria:

» The studies in which the respondents were aged 60 and
above were included in the review. This age definition
was based on the chronological age cut off 60-65 years
and was also taken in consensus with the retirement age
in the Indian context [28]. Articles on frail and elderly
with physical disabilities were excluded from the study.

» The articles focussing on the association between the
walkability and holistic health (physical, mental and
social) of the elderly were included. In this context, the
walking environment refers to the outdoor and not the
indoor built environment.

» Studies on elderly living in institutions, retirement
communities and old age homes were excluded from the
study as they live in user-centric environments designed
to cater to their special needs.

» Articles using quantitative research methods (cross-
sectional and longitudinal) were included in the review.

> The selected articles were further screened, atleast twice
by reviewing the full contents of the articles based on the
above-mentioned inclusion and exclusion criteria.

3. RESULTS

3.1. WALKING AND WALKABILITY

Walking for leisure or transportation often takes place in the
outdoor environment. There is abundant scientific evidence
showing a positive association between the built
environment attributes and walking in the elderly
population [29]-[31]. Walking is regarded as the most
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affordable and safe form of moderate-intensity aerobic
Physical Activity (PA), especially for the elderly. It can be
easily practiced across all age groups and aids in adopting a
healthy lifestyle [7], [12].

Walkability refers to the suitability of an urban environment
for walking. It is the degree of compatibility between the
built environment characteristics and outdoor walking,
irrespective of the purpose for which the trip is undertaken
[20]. It is defined by M. Southworth (2005) as “the extent to
which the built environment supports and encourages
walking by providing for pedestrian comfort and safety,
connecting people with varied destinations within a
reasonable amount of time and effort, and offering visual
interest in journeys throughout the network” [32]. This
emphasizes the vital role of urban planners and
policymakers in creating walking-friendly  built
environments that enhances the overall walking experience
and community health [33], [34].

3.2. PHYSICAL ENVIRONMENT ATTRIBUTES

The physical environment plays an important role in
influencing the degree of participation in physical activity.
To propose suitable urban design interventions that enhance
walkability the knowledge of the built environment
correlates and physical activity is highly recommended [35].
Pikora et al. (2003) arrived at the possible physical
environment attributes which impact walkability based on
published literature, policies and a Delphi study. These
attributes are classified into four major categories: (Chart 2)
functional, safety, aesthetics and destination [36].

3.2.1. FUNCTIONAL

The functional attributes relate to the street geometry and
characteristics which explain the structural features of the
local environment. It includes the sidewalk condition and
finishes, street connectivity, volume and speed of traffic and
intersection characteristics [36]. A corpus of literature
investigated the association between the walkability of the
elderly and the physical attributes of road networks such as
sidewalk width, pedestrian crossings [37]. These studies
have attempted to study the perceptions of the elderly on the
physical environment attributes and its impact on their
mode choice for daily commute, route selection, walking
speed, trip frequency[38] and trip duration [39], [40].

3.2.2. AESTHETICS

The aesthetic features include the cleanliness and
maintenance of streets, the presence of avenue trees
and green spaces, attractive architectural elements,
buildings and scenic views [36], [41]. Research studies
consistently show that there is a positive influence of nature
on the walking behaviour of the elderly[42], [43].
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Chart - 2: Conceptual framework
3.2.3. SAFETY

The characteristics of safe walkability can be further
classified as safety from traffic and safety from crime.
Presence of traffic calming measures, crossing aids,
segregation of pedestrians from traffic, proper street lighting
[44], [45], and a greater number of windows facing the street
[36], [46].

3.2.4. DESTINATIONS

The destinations must be easily accessible and varied. They
include shopping facilities, markets, parks, health facilities
and other common facilities [36]. Most of the elderly tend to
commute only short distances [47]. The elderly commute
longer distances for higher-order amenities (medical
facilities) than for lower-level facilities (for daily
errands)[48]. Temelova and Dvorakova (2012) [49]
observed that elderly people walk to the nearby shopping
facilities while they commute by public transport for medical
needs.

3.3. IMPACT OF WALKABILITY ON THE HOLISTIC
HEALTH OF ELDERLY

WHO has portrayed physical inactivity as the main reason
for the disease burden, faced at the global level. It causes
high levels of blood pressure, cholesterol, and obesity [50].
Human health is defined as “the state of physical, mental and
social well-being and not merely the absence of disease or
infirmity” [51]. A growing number of researchers and health
practitioners encourage the participation of the elderly in
physical activity to enhance their physical health [52],
mental health [53] and social health [54] (Chart 2).

3.3.1. PHYSICAL WELL-BEING

Physical activity (PA) is vital for elderly people to maintain a
healthy and active lifestyle. In this context, the home and the
immediate physical environment have a profound role to
play [55]. "Physical activity is an umbrella term that includes
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both structured and unstructured forms of leisure,
transport, domestic and work-related activities" [56]. The
WHO recommends the older adults carry out moderate-
intensity aerobic physical activity (PA) for at least 150
minutes or a high-intensity aerobic PA for at least 75
minutes or a corresponding combination of both in a week’s
time. This tends to lower the mortality rate and the
incidence of a wide range of Non-Communicable Diseases
(NCDs) [9]- The elderly people are mostly retired and hence
experience a reduction in PA such as job-based
transportation walking. Furthermore, it is not balanced by
any leisure PA [57]. This scenario emphasizes the need to
create supportive conditions to enhance the physical activity
levels in the aged population.

The physical environment has a prime role to play in
increasing or decreasing the PA and the independent
lifestyle of the community-dwelling elderly [19]. The older
adults living in vital urban environments that were more
vibrant and walkable possessed healthy mobility habits than
their counterparts [52]. A study conducted by Hanibuchi et
al. (2011) revealed that population density and the presence
of parks had a positive impact on the leisure PA of the
elderly[58]. Yiyang Yang et al,, (2019) concluded from their
study, that there exists a positive correlation between urban
street greenery and the walking behaviour in older adults.
The study further emphasised the importance of formulating
landscape design strategies, which cater to the needs of
pedestrians and in response to the human scale [59]. The
physically active elderly living in high-income and high
walkable neighbourhoods have more scope for engagement
in moderate to vigorous physical activity [60]. These results
were further reinforced by the findings of Huang et al.
(2018) which revealed that urbanisation level, built
environment (presence of parks, green areas, playgrounds),
and the median income of the study area had a positive
correlation with the elderly PA [61]. A highly walkable
physical environment increases the scope of PA in older
adults and the cognizance of environmental facilitators tends
to promote PA in the elderly with physical restrictions [62].

Neighbourhoods with high residential density, land use mix,
intersection density, and low car parking areas tend to
support walking in the elderly [31], [63]. A cross-sectional
analysis conducted by Cerin et al. (2020) explained that the
high-density neighbourhoods with good street connectivity
encourage the use of active travel modes. Very high
residential density and public transport frequency would
promote walking outside the neighbourhood and create
barriers to walking within the neighbourhood [64]. This
result was in contradiction to another study conducted in
Bogota. It stated that streets with higher connectivity tend to
have a greater number of intersections and crosswalks. This
increases the probability of road accidents and hence
discourages the walkability of elderly people [65].
Furthermore, elderly walkability is discouraged by factors
such as broken sidewalks, vacant lots, criminal activity, stray

animals, overgrown vegetation, and deserted dark spots
[66].

The presence of leveled sidewalks [67], [68] benches,
handrails, toilets, street lighting and dropped curbs [69]
encourage outdoor walking in the older adults. In addition to
these attributes, attractive destinations present outside the
neighbourhood motivated the elderly to move out and be
physically active [70]. The older adults take to walking in the
neighbourhood mainly for transport, leisure, or for
utilitarian purposes. The effective distribution of urban
places and services and increasing the utility of the
pedestrian routes to access these services promote
transport-related walking and add to the quality of life of the
ageing population [71], [72].

3.3.2. MENTAL WELL-BEING

Mental well-being refers to a condition of emotional stability,
conscious realisation of individual capability, ability to
manage stressful conditions efficiently and carry out
productive work effectively [73]. The past decade has
observed a growing interest in understanding the influence
of neighbourhood environment on the Mental Health (MH)
of aged people [74]. Socio-economic deprivation is the most
explored neighbourhood associate in the context of Mental
Health (MH) in the elderly population. But the results are
inconsistent across many studies [75]. Some studies
revealed that the older adults living in socioeconomically
deprived areas and areas with physical disorders (noise,
litter, vandalism, graffiti, dilapidated buildings, drug and
alcohol use) experienced anxiety and depression [76], [77].
This finding is inconsistent, with a few other studies which
explained that economically backward areas housing more
elderly inhabitants experienced fewer depressive symptoms.
This makes it evident that the elderly MH is impacted by the
ambient neighbourhood character [78].

An early study in the US reported a significant correlation
between neighbourhood walkability and MH in elderly men
only and not in women [79]. The poorly maintained
neighbourhood environments are strongly associated with
reduced outdoor mobility and fear of falls among the elderly
population. This would result in activity avoidance leading to
depression and poor quality oflife. In contrast, the improved
walkability in a neighbourhood tends to enhance the social
interaction among the elderly who are retired and spend
most of the time in the vicinity [80]. This aspect is proven by
a cohort study conducted at Hertfordshire, in the United
Kingdom, that demonstrated that older adults who had a
strong sense of neighbourhood cohesion reported positive
MH and higher levels of comfort in the place of residence
[81].

An observational epidemiological study conducted in
Australia stated that individual perceptions of the physical
environment attributes have a profound impact on
neighbourhood satisfaction and in turn on the MH. The
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attributes include public open space, access to utilities,
safety, security and traffic conditions [53]. The presence of
green and blue space in the vicinity of the residence of the
less mobile population has a direct implication on their MH
[82]. Public open spaces play a vital role in enhancing the
mental well-being of the elderly. It brings them close to
nature, aids in social cohesion and improves their emotional
ties with the natural environment [83]. Furthermore, from
the MH perspective, the residents of neighbourhoods with
high quality and well-maintained public open spaces had
better MH than their counterparts living in neighbourhoods
with poor quality open spaces [43]. Several studies have
shown a significant correlation between traffic conditions
and MH in the elderly population. Senior residents who were
less exposed to heavy traffic and pollution experience, lesser
depression [84], [85]. This finding was further emphasized
by Melis et al. (2015) that proper access to public transport
and dense urban areas contributes to a reduced risk of
depression in the elderly [86]. However, a study conducted
by Saarloos et al. (2011) stated that a higher degree of land
use mix and retail facilities increases the chances of
depression in elderly men [87].

Most of the studies in this review focus on the depression
caused by environmental attributes. But the other aspects of
psychological disorders have notbeen addressed. Moreover,
there is a paucity of information on the positive aspects of
the neighbourhood environment contributing to mental
health.

3.3.3. SOCIAL WELL-BEING

Jan Gehl (1989) has classified human outdoor activities into
three broad categories - necessary activities, optional
activities and social activities. He defines social activity or
social interaction as an activity that is based on the presence
of other people in public spaces, which can be active or
passive such as meeting and greeting others, talking, or other
kinds of collective activities[88]. Social health or well-being
is defined as the health beyond the physiological, physical
and psychological condition of individuals and it refers to the
inter-personal relationships between people together with
the extent of their participation in the community [89].
Social connectivity impacts the elderly health and active
ageing and it aids in ensuring an active lifestyle [90].

The physical environment and its attributes help in social
interaction among the elderly and add to the quality of their
social life. The presence of amenities nearby, pedestrian
infrastructure, neighbourhood aesthetics, public transport
access, pavements, presence of landscape and lower crime
level encourage social participation in the elderly people
[38]. On the contrary, a local environment that hindered
walkability would result in reduced social interaction
leading to physical decline and exclusion in old age [54]. A
study on the impact of built environment attributes on the
elderly sociability demonstrated that safety was the prime
factor that determined the use of open spaces by the elderly

and next in order were aesthetics and inclusive design of
infrastructure [91]. Jane Jacobs (1961) explained the
correlation between neighbourhood safety and social
interaction. She stated that shorter blocks ensured more
safety as they created more opportunities for social
interaction and frequent encounters between the
pedestrians [46]. Another study on the association between
neighbourhood open space, walking and social interaction
explained that walking in the elderly was determined by the
presence of shade along the walking trails, seating, and
landscaping. The study results showed that walking was
negatively associated with social interaction. This is
supported by elderly people's preference to sit and
participate in social activities [92].

Effective design of neighbourhood streets can enhance the
independence of the elderly, promote social interaction and
community participation. The street physical elements
include even pavements, ramps, plain dropped kerbs
without tactile paving, proper pedestrian and traffic
segregation, seating with armrests, street greenery, bus
stops with shelter, toilets and proper signboards. These
facilities would aid in the easy commute of the elderly
without fear of falls and unfamiliarity with space. In turn,
this would enhance social interaction of the elderly [80],
[93].

4. CONCLUSIONS

This literature review presents substantial evidence that
physical factors of the built environment significantly
contribute to the holistic well-being of the elderly
population. Only very few studies demonstrated a negative
association between walkability and elderly health. As
defined by WHO, the three dimensions of health - physical,
mental and social well-being are interrelated and play a key
role in the context of active ageing. Neighbourhood
walkability influences both physical and functional capability
of the elderly and in turn impacts their social interaction and
positive mental well-being.

This literature review reveals that neighbourhood
environments that are vibrant, with parks, playgrounds and
high population density [58], encourage more physical
activity. A barrier-free physical environment [94], accessible
destinations [20], [31], [95] and well-maintained pedestrian
infrastructure, increase outdoor mobility and thereby aid the
elderly to lead a physically active lifestyle [69]. Safe
walkability, frequent encounters with fellow residents and
active community cohesion help the elderly to be socially
interactive and overcome loneliness and depression [80],
[92].

However, several studies have analysed the positive
association between neighbourhood walkability and the
physical and social well-being of the elderly. But there is a
paucity of knowledge on the positive impact of walkability
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on the mental health of the elderly. Future research must
explore the various facets of walkable environments which
enhance holistic health with an exclusive focus on the mental
well-being of the elderly. Further, the implications of this
study will help urban planners/ policymakers to formulate
inclusive design solutions in the neighbourhood planning
process and create age-friendly physical environments
including the elderly along with other stakeholders.
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