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Abstract
Background In the context of socially sustainable urban development, comfortable, safe, and accessible public 
transport is crucial to motivating people to travel more sustainably. Using the framework given by Masoumi and 
Fastenmeier (2016) to examine the concepts of safety and security, we explore how perceptions of safety about 
different transport modes shaped the mobility of older adults in Bengaluru, India.

Methods In-depth telephonic interviews were conducted with 60 adults, aged 50 years and over, residing in urban 
Bengaluru, using a semi-structured in-depth interview guide to explore the perceptions of safety in different transport 
modes. Observations were conducted prior to the COVID-19 pandemic. Applying thematic analysis, we present how 
the perceptions of safety during their everyday travel shaped their mobility.

Results According to our research, older adults’ perception of safety during their everyday travel is shaped by past 
negative experiences with accidents, pickpocketing, theft of mobile phones, and chain snatching. In addition, the 
Covid-19 pandemic exacerbated the already existing inequalities, further limiting older adults’ mobility to carry out 
regular activities such as buying groceries, socialising, making a hospital visit, or going to work due to the fear of 
getting infected.

Conclusion Our findings indicate that the use of public transport needs to be encouraged among older adults 
by enhancing necessary safety features following the age-friendly cities framework. Furthermore, it can help 
policymakers develop transport polices, which suit the mobility needs of older adults.
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Background
An individual’s well-being and quality of life are closely 
linked with their ease of physical mobility. With advanc-
ing age, older adults experience certain health limita-
tions such as cognitive decline, osteoarthritis, visual 
impairments etc. that affect their mobility [1]. Hence it 
is necessary to ensure that their mobility needs are met. 
Transport safety is an important aspect of transportation, 
which influences the mobility and well-being of older 
people [2, 3]. Often perceptions on lack of safety during 
travel results in stress, fear, and loneliness that negatively 
impacts on mobility, independence, and accessibility to 
social life, healthcare, and work [4, 5]. For many older 
adults, their daily activities are largely limited to a few 
trips for buying groceries, socializing, visiting a hospital, 
or commuting to work [6]. Participating in these activi-
ties are important for them to lead a healthy life [7, 8]. 
Evidence indicates that independent mobility enables 
older adults to engage in social activities, thus promot-
ing health [9–11]. Whereas the inability to participate 
in social life due to low quality urban transport infra-
structure results in depressive symptoms and social iso-
lation, leading to poor health outcomes [12–14]. There 
is also evidence that older adults prefer not to use their 
cars or two-wheelers to carry out these activities due to 
cognitive and functional decline [15–17]. Hence, most of 
their trips may include walking, using public transport, 
hiring an intermediate transport, or depending on fam-
ily and non-family members for mobility [18]. For this 
paper, we considered the World Health Organisation 
(WHO) definitions of well-being as “Wellbeing exists in 
two dimensions, subjective and objective. It comprises an 
individual’s experience of their life as well as a compari-
son of life circumstances with social norms and values” 
[19], Quality of Life (QoL) as “an individual’s perception 
of their position in life in the context of the culture and 
value systems in which they live and in relation to their 
goals, expectations, standards and concerns” [20], and 
‘health’ as “a state of complete physical, mental and social 
well-being and not merely the absence of disease or infir-
mity.” [21].

More often the mobility of older people is limited due 
to lower perceptions of safety during everyday travel [22]. 
Falls and injuries while boarding/alighting from public 
transport and inside the transport mode due to negli-
gence of the driver, and while walking on uneven or nar-
row pavements can lead to debilitating health conditions 
for older adults from a safety perspective [1]. Moreover, 
crimes such as theft while on public transit or walking, 
road traffic accidents, overcrowded public transport, and 
traffic congestion can limit older people’s ability to get 
out of the house, thereby negatively impacting their well-
being [1, 23, 24]. Another key concern for older people is 
crossing roads during peak traffic hours. Although main 

road networks in cities usually have markings and signals 
for pedestrians crossing the street, pedestrians find it dif-
ficult to walk at a faster pace to match the traffic, result-
ing in them not being able to cross the road before the 
signal changes [25, 26]. Further, the behaviour of other 
road users who do not follow traffic rules makes cross-
ing the road challenging [27]. Therefore, it is necessary 
to improve the design and infrastructure of the transport 
system to make older adults feel safe during their com-
mute for daily activities. Additionally, lockdowns and 
restrictions due to COVID-19 pandemic created a sense 
of fear for older adults to use public transport modes [28]. 
In the city of Bengaluru, various measures were taken to 
stop the spread of infection. These include advising older 
adults not to leave their houses, suspending public trans-
port services, removing fare concessions for older adults, 
thereby restricting older adults from using bus services 
[29]. This affected older adults from lower income groups 
who could not afford private or para-transit modes (for 
e.g., autorickshaw, cab). The fear of contracting infec-
tions also limited their use of mass-transit modes [30]. 
In order to safely run the public transportation without 
excluding the services for older adults, it is important to 
develop context-specific plans depending on the severity 
of the pandemic and number of older adults in a specific 
location for e.g., re-designing the seating arrangements 
to maintain safe distance, social distancing at bus stops, 
contactless ticketing system, door-to-door pick up and 
drop off for older adults, dedicated bus timings for older 
adults to reduce risk of exposure etc. [31, 32].

Existing studies have focused on the role of neighbour-
hood environments and their influence on active ageing 
(India and Columbia) [33, 34], the effects of new urban 
designs on public health [35], and perceptions of safety 
while walking (Canada) [36]. Older adults’ perceived lack 
of safety in transportation with respect to built environ-
ment features, public transport, and public transport 
stations and its effects on their mobility have not been 
explored in the South Asian context. Hence, in the pres-
ent study we address the following research questions: 
How do older adults perceive safety in the transportation 
system? How did these perceptions of safety shape their 
mobility and transport mode choice in the city?

Perceived safety shaping the mobility of older adults
Mobility is considered as one of the key determinants 
for productive ageing while keeping the older adults 
active and engaged within their community [8]. Studies 
have shown that mobility has a strong association with 
the health and well-being of older adults [9, 37]. How-
ever, inadequacies in the transport infrastructure create 
a sense of fear for older adults to use different trans-
port modes for mobility. Older adults felt more unsafe 
than younger age groups while travelling making public 
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transport safety an important concern for their everyday 
commute [38, 39]. Therefore, safety is regarded as a key 
issue with respect to transport-based exclusion. Often, 
perceptions of safety have been discussed with respect 
to behavioural sciences and criminology [40, 41]. How-
ever, for this paper we will focus on perceptions of safety 
only with respect to transportation. Masoumi and Fas-
tenmeier (2016) adopted the framework from the Euro-
pean Commission (as shown in Fig. 1), which categorized 
‘security’ into three themes as follows: (a) safety from 
crime (b) safety from accidents (c) perceptions of safety 
[42]. They examined the concept of perceptions about 
safety from crime in urban public transport in Germany. 
The authors consider perceptions of safety as ‘subjective 
security’ and refer to it as “the negative perceptions about 
safety from crime limiting the use of public transport by 
urban residents” [43]. They identified that neighbour-
hoods, transport stations, and transport vehicles were 
areas where users may encounter risks during commute. 
In addition to the perception of safety from crime, this 
paper expands the concept of perceived safety by incor-
porating additional domains of safety such as percep-
tion of safety with respect to accidents, travel after dark, 
and the COVID-19 pandemic. We explore various ele-
ments in the built environment design (e.g., sidewalks), 
transport mode (e.g., falls while boarding/alighting, non-
violent crime), and transport stations where older adults 
may encounter risks. Therefore, the current research will 
help in advancing our understanding about older adults’ 
perceptions of safety in transportation and how it influ-
enced their mobility.

Methodology
Study setting
The study was conducted in Bengaluru (urban district), 
a rapidly growing metropolitan city in the state of Kar-
nataka, which is in the southern part of India. Accord-
ing to the National Health Systems Resource Centre 
(NHSRC) report, the population of older adults (above 
60 years) in Karnataka is about 11.5% of the total popu-
lation. The report also indicates that 71% older women 
and 24% older men were economically fully dependent 
on others [44]. The total population of Bengaluru is cur-
rently estimated to be 14,008,262, and the city hosts the 
largest population of older adults i.e., 9,11,336 among 
other districts in Karnataka [45]. Rapid urbanization in 
the city has resulted in traffic woes and infrastructure 
related challenges. The city presently has different modes 
of public transport available such as metro rail, Bengal-
uru Metropolitan Transport Corporation (BMTC) buses, 
suburban trains, and intermediate transport.

Participant profile and selection
Purposive sampling was used to recruit 60 participants 
from urban Bengaluru. Inclusion criteria for participants 
were: (1) older adults (> 50 years) living in Bengaluru. 50 
years and above was considered since many working-
class people in the pre-retirement stage, begin to make 
changes with respect to their occupations and mobil-
ity behaviour based on their health conditions [46] and 
(2) not cognitively impaired. To understand a range of 
experiences participants were recruited from both gen-
ders, different socio-economic status, employment sta-
tus, residential location (see Fig.  2), religion, and living 
arrangements. The recruitment of participants was not 
to be representative but to understand the experiences of 

Fig. 1 The concepts of safety and security in urban transportation. Source: Masoumi and Fastenmeier (2016)
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participants. Of the 60 participants, 34 were males and 
26 were females. Many of the participants were retired 
and those who were working had different occupations. 
More details on participants’ profiles are given in Table 1.

Data collection
Observations
The researcher made observations one month prior to 
the beginning of Covid-19 pandemic at bus stops in the 
neighbourhood of Devara Jeevanahalli (also known as DJ 
Halli). DJ Halli is located in Bengaluru north and closer to 
the central business district (CBD). The residents in the 
area belong to socio-economically marginalised popula-
tion. The bus stops were located at busy junctions, with 
one of them being the main bus station for the area. The 
locations were chosen because it was a convenient place 
for the researcher to wait and make the observations. 
There was an auto rickshaw stand nearby and vendors 
selling fruits and vegetables on the pavement. The aim of 
the observations was to understand the different modes 
of transportation employed/accessed by older adults, 
frequencies of buses and intermediate transport, infra-
structure of bus stops and metro stations, and difficulties 

faced by older adults to board and alight from the buses, 
cross the roads, and walk on the pedestrian pathway. The 
observations took place between 8:00am and 1:00pm to 
include both peak and non-peak traffic hours. Notes and 
photographs were taken during the observations to show 
the challenges that older adults faced during their daily 
commute through the city.

In-depth interviews
Telephonic in-depth interviews were carried out between 
June – December 2020 owing to mobility restrictions 
due to Covid-19 pandemic. There were other studies 
conducted during the pandemic, which used remote 
methods such as telephonic interviews to understand 
the perceptions and experiences of individuals [47–49]. 
Initial contact with participants was made through the 
researcher’s known contacts who helped connect with 
older adults from different income groups (lower-mid-
dle, upper-middle, and high income), and with the help 
of Non-Governmental Organisations (NGOs) such as 
HelpAge India and Hasirudala which worked among 
lower-income older adults. This was followed by snow-
balling. The participants were explained about the 

Fig. 2 Residential locations of participants in the study
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Name Age Gender Marital 
status

Religion Occupation Monthly 
Income 
(INR)

Geographical 
location of 
residence

Mode of transport 
used

1 Paramanand 61 Male Married Hindu Retired 30,000–
50,000

Bommanahalli Bus, two-wheeler, 
cab, metro

2 Basavaraj 63 Male Married Hindu Retired 30,000–
50,000

South Bus, two-wheeler, 
walk

3 Bharath 65 Male Married Hindu Retired 30,000–
50,000

South Walk, cab/auto

4 Channesh 62 Male Married Hindu Retired 10,000–
20,000

RR Nagar Walk, cab/auto, 
vehicle driven by 
someone else

5 Premanand 66 Male Married Hindu Private job post-retirement 40,000–
50,000

RR Nagar Walk, cab/auto, two 
and four-wheeler

6 Shyam 67 Male Widower Hindu Private job post-retirement 10,000–
20,000

East Walk, bus

7 Rebecca 65 Female Separated Christian Not working Pocket 
money (son)

Byataranyapura Walk, auto, cab

8 Ratna 66 Female Married Christian English teacher in Bible 
college.

Currently no
income 
(due to 
COVID-
19) Some 
well-wishers 
pay them 
money for 
basic needs

Byataranyapura Walk, bus and auto

9 Dorothy 78 Female Married Christian Not working since a year 20,000–
40,000

East Car, walk, auto and 
bus

10 Amarnath 65 Male Married Hindu Social service post-retirement 60,000–
80,000

South Car, bike, (Very rarely 
bus/auto/cab)

11 John 65 Male Married Christian Retired 40,000–
60,000

Byataranyapura Bus, cab, auto, walk

12 Sarah (Saroja 
– paper 2)

63 Female Widowed Christian Not working Children 
pay pocket 
money

East Bus

13 Rathnakar 58 Male Married Hindu Retired Retirement 
income

Mahadevpura Bus, metro, cab, auto, 
walk

14 Dayanand 58 Male Married Hindu Consultant 40,000–
60,000

South Metro, bus, two-
wheeler, car, cab

15 Anupamma 66 Female Married Hindu Visiting professor/translation 20,000–
40,000

East Bus, local train, car 
(co-passenger)

16 Sunitha 60 Female Separated Hindu Cleaning (shops) 5000–7000 East Bus, auto and walk
17 Ashwini 60 Female Widow Hindu Waste segregation worker < 5000 South Auto, bus and walk
18 Rajendra 76 Male Married Hindu Security guard 10,000 West Bus and walk
19 Babu 66 Male Widower Hindu Not working Nil. Son 

pays for 
medicines

West Bus and walk

20 Chandrika 50 Female Married Hindu Not working. Before Covid 
broker work sometimes

Nil. 
Husband 
pays for 
expenditure

West Walk and bus. Cab/
auto sometimes

21 Rajshekar 65 Male Married Hindu Not working 20,000–
40,000

West Walk, bus, auto, cab

22 Nazeema 60 Female Married Muslim Home maker Husband 
pays for 
expenses

West Walk, bus, some-
times auto, cab/
metro

23 Nagaraj 67 Male Married Hindu Retired 20,000–
40,000

West Two-wheeler, walk

Table 1 Participant profile
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Name Age Gender Marital 
status

Religion Occupation Monthly 
Income 
(INR)

Geographical 
location of 
residence

Mode of transport 
used

24 Sandhya 73 Female Widow Christian Retired 5200 South Bus, cab, auto, walk
25 Suganthi 63 Female Married Christian Working at Private institu-

tion (BSI)
20,000–
40,000

West Metro, bus, cab, auto, 
walk

26 Kalpana 51 Female Married Hindu Not working South Car, metro, cab, walk
27 Mohan 80 Male Married Hindu Retired 20,000–

40,000
South Bus, walk, metro/

auto sometimes only, 
car (as passenger)

28 Sreenath 60 Male Married Hindu Not working less than 
5000

Dasarahalli Walk, bus

29 Nagesh 68 male Married Hindu Private business 5000–10,000 Dasarahalli Bus, two-wheeler, 
auto and walk

30 Shalini 55 Female Married Christian Retired Retired East Bus, walk or two-
wheeler (pillion rider)

31 Ramesh 68 Male Married Hindu Private business 40,000–
50,000

RR Nagar Two-wheeler and car

32 Raghunath 64 Male Married Hindu Retired 20,000–
40,000

RR Nagar Uses bus

33 Ravi 82 Male Widowed Hindu Retired 40,000–
50,000

RR Nagar Uses bus, ola auto/
cab

34 Lakshmi 75 Female Widowed Hindu Home maker 20,000–
40,000

South Usually by walk

35 Anand 68 Male Married Hindu Retired 20,000–
40,000

South Scooter, bike, car

36 Prakash 60 Male Married Hindu Retired 40,000–
60,000

South Scooter, car

37 Vandana 60+ Female Widowed Hindu Domestic helper 6000 South Walk, bus, auto
38 Venkatesh 60 Male Married Hindu Not working 20,000–

30,000
South Bike, metro

39 Sharada 62 Female Married Hindu Retired 13,000 South Has a car driver, 
metro and auto 
rickshaw

40 Jacob 58 Male Married Christian Retired 20,000–
50,000

East Scooter, Metro, Cabs/
Auto

41 Sunandha 65 Female Widowed Hindu Home maker 20,000–
40,000

RR Nagar Hires a driver, auto, 
walk

42 Pushpa 60 Female Married Hindu Retired 13,000 South Office van, auto, 
personal vehicle 
(co-passenger)

43 Shanta 62 Female Married Hindu Working 50,000–
60,000

West Car (self ), driven by 
husband/driver (car), 
metro, cabs/auto

44 Sreenivas 65 Male Married Hindu Retired 30,000 Byataranyapura Bike, cabs
45 Vanita 74 Female Married Hindu Home maker Dependent 

on husband
RR Nagar No private vehicle, 

uses bus, metro, 
auto, cabs and 
mostly walks

46 Lakshmi 62 Female Widowed Hindu Insurance agent 20,000–
30,000

East Cabs and autos

47 Lalitha 62 Female Married Hindu Home maker 50,000+ RR Nagar Car (driver), car (self ), 
metro and by walk

48 Lokesh 70 Male Separated Hindu Retired 50,000+ South Car (self ), metro, bus 
(Volvo only), walking

49 Krishnamur-
thy

60 Male Married Hindu Retired 30,000 South Car, two-wheeler, 
metro, bus, by walk

50 Murli 70 Male Married Hindu Retired 40,000+ South Two-wheeler, metro, 
cabs, autos, walk

Table 1 (continued) 
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research, allowed to ask questions regarding the research, 
and later asked for their willingness to participate. After 
obtaining consent, a convenient date and time was fixed 
for the actual interview.

A semi-structured in-depth interview guide (given in 
appendix 1) was developed and modified. Trial inter-
views (n = 2) were conducted before beginning the actual 
interviews. The telephonic (audio call) interviews we 
recorded using the mobile phone’s in-built voice recorder 
after obtaining the consent from the participant. Notes 
were taken by the researcher during the interview. The 
duration of interviews ranged between 40 and 90  min. 
Interviews were conducted in English, Kannada, and 
Tamil languages. We interviewed participants until data 
saturation.

Ethical approval
Ethical approval for the study was obtained from XXX 
(Geo L- 19***) and XYZ (DPA/Ethic.Com/2020/***). We 
used pseudonyms for the names of participants in the 
text.

Data analysis
Data management
The recorded interviews were transcribed and translated 
to English. Three interviews for which we faced technical 
issues with recording, the researcher took notes and elab-
orated them after the interview. The data were analysed 
using NVIVO version 12. Coding of interviews was done 
by the first author in consultation with the second author. 
A two-stage coding cycle was undertaken [50]. Initially 
the transcripts were read by DSP to identify the list of 
deductive and inductive codes. The deductive codes were 
developed based on the conceptual framework (given in 

Fig. 1) and inductive codes from the data itself. Key con-
cepts from the conceptual framework are perceptions of 
safety from accidents, crime, built environment charac-
teristics, public transport, and public transport station. 
The inductive codes were road infrastructure, pavements, 
travel after dark, challenges while walking, street lighting, 
behaviour of transport personnel, and traffic volume. In 
the second cycle, different codes having similar attributes 
were grouped under code families to develop themes 
and sub-themes that were related to safety perceptions 
around different transportation systems and its influence 
on the mobility of older adults.

Findings
Our research highlighted older adults’ perceptions 
of safety from accidents, crime, travel after dark, and 
COVID- 19 at different components of transportation 
system during their everyday travel. They found it chal-
lenging to navigate through the city, which significantly 
influenced their mobility in the community.

Perception of safety from accidents The features in the 
built environment where older adults commute (e.g., pave-
ments, street design) significantly affected their mobility. 
Many of our participants mentioned that the roads were 
of poor design and ill-maintained on the routes travelled 
by them in the neighbourhood (e.g., grocery store, phar-
macy) (see Fig.  3). For example, Bharath, a 65-year-old 
male, narrated an incident about walking on a dark and 
poorly lit pavement near his house.

Unfortunately, I went to other footpath. In that 
house (…) apart from that concrete, one more 
tapered concrete was laid… How I fell down you 

Name Age Gender Marital 
status

Religion Occupation Monthly 
Income 
(INR)

Geographical 
location of 
residence

Mode of transport 
used

51 Ahmed 78 Male Married Muslim Retired South Two-wheeler, cabs.
52 Prema 60 Female Widowed Hindu Domestic maid 7000 RR Nagar Bus and walk
53 Anitha 78 Female Separated Hindu Chef 7000 Mahadevapura Bus, auto and walk
54 Aamir 78 Male Married Muslim Retired South Auto and travels with 

son most often.
55 Gopal 60 Male Married Hindu School shoe store 8000–10,000 South Bus, cycling, walking
56 Nirmala 76 Female Married Hindu Not working 1000 

pension
RR Nagar Bus, walking

57 Narayanan 72 Male Married Hindu Newspaper packing 7000–8000 RR Nagar Bus, walking
58 Vishwamurthy 76 Male Married Hindu Not working 1000 

pension
RR Nagar Bus, walking, previ-

ously cycling
59 Anupamma 70 Female Widowed Hindu Housekeeping work in a 

factory
3200 sal-
ary +
1000 
pension

RR Nagar Walking, auto, bus

60 Hussain 66 Male Married Muslim Auto driver 5000 RR Nagar Auto, walk

Table 1 (continued) 
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know ohh… Literally my shoulder and I lost my 
hopes and all… my house was visible from where I 
met with the accident… where I fell….

This incident resulted in a severe injury to his shoulder, 
which took several months to heal and still he has dif-
ficulty raising his arm completely. Hence, he stopped 
riding his own vehicle and started to walk, take cab/
autorickshaw, or depend on a family member to go out-
side. After the incident he has stopped going outside the 
house when it is dark due to poor non-motorised trans-
port (NMT) infrastructure design.

In addition, older adults shared experiences of being 
injured due to accidents while walking on the road, 
because the pavements were encroached by vendors or 
parked cars and they were forced to walk on the roads 
(See Fig.  4a and b). A 60-year-old participant, Prakash 
shared his experience with motorised two-wheelers rid-
ing on pavements as mentioned below

I would have to tell you this, especially in commer-
cial places when there is traffic, people straight away 
take their motorcycles on the footpath. Especially 
two wheelers. They won’t even be slow; they drive 
at the same speed as on the road… There have been 
accidents for older adults because of this… Even 
some of the car owners will park their cars on the 
footpath.

Another common challenge that they faced was that the 
roads are often dug up for repair works and left incom-
plete for several months. Such uneven roads resulted in 
injuries, making mobility challenging for both motorised 
and NMT users.

I have tripped on a road. because there was a pack 
of tar which they had not removed… I had bruises 
on both my knees. Bruises had turned all black and 
blue. (Lalitha, 62years, female)

Further, perceived lack of safety while crossing the road 
affected their commute for essential work. Sunita, a 
60-year-old woman who works as a housekeeping staff 
at a store used to walk to commute to work. She found 
it difficult while crossing the road in the congested traf-
fic without proper pedestrian crossings on the roads in 
place. Therefore, she had to quit her job. She shared her 
experience as mentioned below

Earlier job, I used to find it difficult in the morning 
to cross the road and all that. It caused a lot of prob-
lems, so I left that job.

Such experiences limited the mobility of older adults who 
used walking as a transport mode to carry out errands 
such as buying essentials, going to work, walking for 
physical activity, meeting up with friends and family, and 
participating in activities of social life.

Another important issue that came up pertaining to 
safety was the erratic road behaviour of bus drivers, 

Fig. 4 a & b:Two-wheeler riders on pavement; Cars parked on pavement

 

Fig. 3 Infrastructure in a low-income neighbourhood
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which resulted in injuries for older adults due to falls 
while boarding/ alighting/ mobility in the bus. Pushpa 
is a 60-year-old female, shared her experience of falling 
inside the bus while travelling and she suffered fractured 
ribs.

I was standing in the bus. The driver applied sudden 
brake and it was a bad one. I was standing behind, 
but the sudden break made me fall and roll over to 
the front. Then my ribs were fractured. That was my 
bad experience.

Another 65-year-old woman, Rebecca, also shared her 
experience about having a fall while trying to board the 
bus.

Bus is not possible ma [….] Because the drivers are 
sometimes rash once I fell down also… he started, 
the driver started the bus immediately. I slipped 
down […] My toe was fractured. My muscle was 
peeled off in my right hand. I was hurt in my head 
also. That was the last, after that I never went. I am 
scared.

Inadequate lighting on the streets resulted in older adults 
perceiving a fear of falls and injuries while walking or 
crossing the roads (see Fig. 5).

There is no light in that entire road. It is a problem 
to walk to Masjid on that road. If we have to get up 
and go in the night (early morning) it will be diffi-
cult. (Hussain, 66 years, male)

I don’t go anywhere in the evening. What if I fall 
somewhere in the dark? That is why I don’t go out. 
(Vandana, 60 years, female)

Perception of safety from crime Mobile thefts and 
chain snatching in the neighbourhood areas caused a lot 
of fear among older adults. The state of Karnataka has 
reported an increase in the number of chain snatching 
incidents in 2022 compared to previous years [51]. Older 
women in India usually wear gold chains or gold-plated 
chains (depending upon their financial status) as a cus-
tomary practice for their everyday use. They are being 
taken advantage of being vulnerable and unable to run or 
call for help. More often older women spoke about inci-
dents of chain snatching and mobile phone thefts that 
occurred to them in their locality and hence they had the 
fear of going out for walking (physical activity) where they 
usually meet up with friends and spend time. For example, 
Lakshmi, a 62-year-old woman, who lives alone used to 
go for a walk in the neighbourhood where she meets her 
friends at the park and spends some time with them. But 
due to incidents of chain snatching in that locality she and 
her friends stopped walking regularly. Even if they had 
to walk, they took precautions such as going in a bigger 
group and keeping the jewellery at home before stepping 
out of the house.

So, we all stopped our morning walks after that… 
If we really want to go, then four-five of us will go 
together. Or we will remove these gold chains and 
keep them at home before leaving. We have to do all 
such things.
The crime rate has increased quite a lot… Now, even 
during morning walks, chains are snatched from old 
couples, old ladies who can’t even run, who can’t 
even shout. (Amarnath, 65 years, male)

Incidences of theft were seen within the public transport 
that created fear and influenced their mobility to carry 
out daily activities such as work and shopping essentials. 
Shyam, a 67-year-old participant, who works as a pri-
vate consultant after retirement, shared his experience of 
pickpocketing inside the bus.

See if there is a lot of rush in the bus, there will be a 
lot of pick pocketers, they will have their own group 
and will be standing on the step only. They will push 
around the people and touch our pockets, that is 
their only job. I have seen this from such a long time 
now.

Fig. 5 Inadequate lighting in streets

 



Page 10 of 14Patil et al. BMC Public Health         (2024) 24:1940 

Another participant shared a similar experience inside 
the bus,

I was standing, and I don’t know how she knocked off 
my mobile. That day onwards I was very scared to 
travel on bus. (Sunanda, 65 years, female)

Other unsafe and unpleasant encounters that elderly 
women confronted at the bus stops included the pres-
ence of drunk men and improperly/incompletely built 
bus waiting stations. While waiting at the bus stop Anita, 
a 78-year-old participant mentioned:

Aiyo in few places, the bus stops won’t even have a 
shelter to stand under. In the available shelter men 
would have gotten drunk and be sleeping there.

Similarly, another older adult highlighted the infrastruc-
ture deficit and unpleasant atmosphere around the bus 
stop. Such unpleasant environments around the bus stops 
made older adults feel unsafe while waiting for the buses.

The bus stop is not very good; they have not made it 
properly. The have left it half done. There is place to 
sit, but you will see only those who are drunk there 
and fallen… they will sleep there only, vomit there 
or sit there only and drink also. (Sreenath, 60 years, 
male)

While public transportation had reserved seats for 
women, older women felt unsafe travelling after sunset 
for the fear of crimes taking place in the neighbourhood 
or on the transit mode.

Sometimes when it got late, I have felt… men come 
and sit in ladies’ seat also; it is not good. At such 
times I don’t feel very secure in the bus. (Shalini, 55 
years, female)

Incidents such feeling unsafe due to drunk persons in the 
bus stations and men in the transport modes resulted in 
older adults avoiding travel after it was dark. They pre-
ferred using personal vehicles for mobility or depending 
on other family members to go outside their homes.

Perceptions of safety from COVID-19 infec-
tion COVID-19 had an unprecedented effect on the 
everyday lives of older adults. The risk of contracting 
COVID-19 infection if they went outside the house and 
while using public transport restricted their mobility out-
side the house. Dorothy a 78-year-old participant men-
tioned that she is afraid to visit the hospital and tried to 
stay at home as much as possible.

Because heart of hearts you are scared if covid peo-
ple will be there. That kind of fear is there. Try not to 
go to a hospital or anything… This is something we 
have never experienced in our life. Night and all we 
get scared.

Another 78-year-old participant, Ahmed, felt confined to 
his house due to the lockdown restrictions and the fear 
of travelling in a bus during the COVID-19 pandemic. 
He describes how he felt excluded from doing his regu-
lar activities such as buying groceries in the neighbour-
hood due to the guidelines imposed by the government 
for older adults.

Now, due to Corona no one is sitting in a bus. Fear…
After Corona came, it is like there are no other 
issues. Everything has gone away. No activities… 
Now the government says above 65 should not come 
out of the house. There is no space for us outside… 
The shopkeeper says, ‘why did you come [in a raised 
voice]? you should have sent your kids. You should 
be quarantine. Don’t come’. He said so, when I went 
last month.

Figure  6 depicts the COVID-19 lockdown timeline and 
the restrictions imposed on older adults. The guidelines 
imposed by the government were sudden giving very 
little opportunity for older adults to be prepared for it. 
However, there were participants who felt they had to 
follow the measures imposed to not get infected. Hence, 
there was an overall reduction in their mobility outside 
the house.

Discussion and implication
In our research, we found that older adults were more 
likely to experience accidents and injuries due to unsafe 
and inadequately planned transport systems. In this 
paper, we expand the concept of perceived safety given 
by previous literature, by incorporating additional 
domains of safety with respect to transportation. Figure 7 
depicts the perceptions of safety from accidents, crime, 
and COVID-19 pandemic that influenced the mobility 
of older adults. This framework has been adapted from 
Masoumi and Fastenmeier (2016) based on the concepts 
of safety and security in urban transportation [43].

The most common challenge that older adults high-
lighted in our research was feeling unsafe with respect 
to built environment features, particularly while walk-
ing. Older adults walked for various reasons such as buy-
ing groceries, to reach the bus stop or metro station, to 
visit a doctor’s clinic if it was nearby, and for physical 
activity/ recreation. Often walking is considered impor-
tant to maintain physical fitness and good health [52]. 
However, in our research, walking was an important 
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concern for older adults, which limited their mobility to 
activities outside their homes. Majority of them empha-
sised on the fact that though efforts have been made by 
the local government to improve NMT infrastructure 
such as construction of pavements and having adequate 
streetlights, they lack in the maintenance of infrastruc-
ture. The roads or pavements are dug up for repair works 

and left unattended for long periods of time making it 
unsafe for walking. Challenges due to poor quality walk-
ing infrastructure in the built environment such as pave-
ments, street design and lighting, road infrastructure, 
pedestrian crossings and signals often caused accidents/ 
physical injuries, fear, and anxiety, among older adults 
while commuting for daily activities. Providing good 

Fig. 7 Depiction of perceived safety in the transportation system and mobility of older adults

 

Fig. 6 COVID-19 lockdown timeline in Bengaluru[Source: Author]
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quality transport infrastructure such as sidewalks that 
are clean and well-lit, signals at pedestrian crossings and 
safety from crime are important factors, which promote 
walking, reduce transport disadvantage, and improve 
social inclusion and physical health among older adults 
[3, 53]. Improved participation in social life and bet-
ter health outcomes were seen in communities that are 
transit oriented and have good NMT infrastructure [33, 
54]. Available research shows that adhering to the design 
standards followed universally will help increase partici-
pation of older adults in the society. For example, features 
of the neighbourhood public spaces that promote walk-
ing helped older adults in improving social connections 
and remain socially active in countries such as the United 
States of America, United Kingdom, South Korea, Japan, 
Canada, Israel, China, Singapore, Thailand, Germany, 
and Australia [55]. In addition to these challenges, crimes 
(mobile phone/ chain snatching) while walking made 
older adults especially older women feel unsafe even in 
their own neighbourhood areas. This limited their ability 
to meet up with friends/family that could result in social 
isolation affecting their mental and social well-being. 
Our findings were congruent with research conducted in 
Hong Kong where crimes such as thefts had a negative 
impact on walking for older women [56]. Stressful inter-
actions during their commute disrupted their mobility 
increasing the risk of social isolation and feelings of lone-
liness [57]. Literature indicated that built environment 
characteristics such as safety in neighbourhood and cov-
ered pavements were factors that enabled older adults’ 
outdoor mobility [58]. Hence, it is recommended that 
walking infrastructure should be re-designed according 
to the requirements of older adults, which will encourage 
walking among older people. Age-friendly cities frame-
work also emphasises that the outdoor spaces and built 
environment should be designed to cater to the mobility 
purposes of the older adults for a making urban mobility 
more inclusive.

Crimes such as mobile phone theft, pickpocketing, and 
chain snatching can occur at any time during their com-
mute (e.g., bus stops, on-board public transport etc.). 
Fear of crime is known to influence the use of public 
transportation [59, 60]. Our study brought to light that 
older adults’ felt unsafe while commuting due to thefts 
(purse/wallet, mobiles, jewellery) inside the transport 
mode, travelling in the night, and walking in the neigh-
bourhood. As reported by older women, this resulted 
in a fear of travelling in public transport limiting their 
mobility to access essential services such as healthcare, 
leisure activities and work. Our findings highlight the 
importance of providing services such as security surveil-
lance cameras in public transport modes [61] or security 
helpline numbers to enhance the safety of older adults 

when they access public transport to carry out different 
activities.

Rash driving by bus drivers resulted in falls during 
boarding/alighting or inside the bus itself, causing physi-
cal injuries for older adults. Evidence from high income 
countries also indicated that older adults got injuries 
such as minor abrasions, fractures and dislocation of 
joints while boarding or alighting from the bus, and 
while standing or moving inside the bus [62]. Often older 
adults suffer from one or more comorbidities (e.g., hyper-
tension, diabetes). Therefore, it is necessary to ensure 
that the transport mode they use does not add to their 
health issues or aggravate already existing ones. Hence, 
we recommend that the public transport personnel must 
be sensitised to prioritise the safety of older people when 
they alight/board and walk inside the transport.

Additionally, increased vehicular traffic inflicted physi-
cal injuries to both motorised and NMT users. In places 
where there were no/ poorly maintained pavements, 
older people were compelled to walk on the roads along-
side speeding vehicles. Older adults expressed feelings of 
fear while walking or crossing the road due to increased 
vehicular traffic [63]. These findings point toward reduc-
ing the traffic congestion in the city, which could be pos-
sible by increasing the number of public transport users.

Since the data was collected during the first wave of 
the COVID-19 pandemic, the older adults did not want 
to risk getting infected dreading severe health complica-
tions. To remain safe, they opted not to use the public 
transport, or go outside the house unless it was neces-
sary. They preferred using personal/private transport 
if there was an emergency. Similar findings were seen 
across the globe where people were reluctant to use pub-
lic transport and shifted to personal vehicles during the 
pandemic [30, 64]. However, for older adults who do not 
have personal vehicles, measures must be taken to ensure 
that their mobility needs (e.g., hospital visits, going to 
work) are met.

The findings from this study should be interpreted with 
care due to a few limitations. Firstly, the study was carried 
out on a diverse group of participants residing in various 
locations of Bengaluru. It should be noted that due to the 
geographical variation, not all participants may have sim-
ilar perceptions regarding safety during their everyday 
travel. Secondly, due to the COVID-19 pandemic, instead 
of conducting in-person interviews, the researcher had 
to rely on telephonic interviews. However, this approach 
presented a challenge for the researcher to observe the 
participants’ surroundings.

Conclusion
We identified that safety perceptions around the trans-
port system stem from prior negative experiences during 
commute and this is largely influenced by age, gender, 
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location, and socioeconomic class. Owing to physical 
and cognitive decline, and not owning a car/ two-wheeler 
older adults preferred to walk, use public transport, or 
depend on others for mobility. Providing easy and safe 
access to older pedestrians through improved walking 
infrastructure (for e.g., clean and well-lit sidewalks, sig-
nals and markings at pedestrian crossings) will encourage 
the use of public transport modes, which is a sustainable 
option to getting around. Furthermore, increased use of 
public transport will help reducing traffic congestion. 
Increasing surveillance in the public transport and public 
transport stations along with security helpline numbers 
will help older adults use public transportation without 
fear. Installing comfortable bus shelters, sitting spaces, 
and lighting inside the shelter can improve the waiting 
experience for older adults. Among the various aspects 
within transportation, safety and comfort during com-
mute significantly affects the mobility and well-being of 
older adults. Therefore, ensuring safety around the com-
ponents of transport systems such as built environment, 
within the public transport, and public transport stations 
is of utmost importance because it shapes the mobility 
and transport mode choice of older adults and helps pro-
mote healthy ageing across the cities.

Abbreviations
NGOs  Non-governmental organisations
NMT  Non-motorised transport

Acknowledgements
The authors would like to acknowledge the financial support from the 
funding agency to carry out the research activities. We would also like to 
thank all the NGO’s (who were the gatekeepers in the community) and the 
participants who took part in the research.

Author contributions
D.S.P, A.B, S.G, and L.A contributed to the conception and design of the 
research question, analysis, and interpretation of data. D.S.P was involved in 
data acquisition. D.S.P and A.B were involved in data analysis. D.S.P drafted the 
initial version of the manuscript. D.S.P, A.B, S.G, L.A, and D.E critically revised the 
intellectual content of the manuscript. All authors have read and approved 
the final manuscript.

Funding
This research was conducted as a part of the EQUIMOB (Inclusive Cities 
through Equitable Access to Urban Mobility) project, which is funded by the 
Dutch Research Council (NWO W 07.30318.003) and Utrecht University, the 
Netherlands. The funding was used in the data collection and data analysis.
Open access funding provided by Manipal Academy of Higher Education, 
Manipal

Data availability
Data will be available with the corresponding author on reasonable request.

Declarations

Ethics approval and consent to participate
All procedures were performed in compliance with relevant laws and 
institutional guidelines and that the appropriate institutional committee(s) 
have approved them. Ethical approval was obtained from Science-
Geosciences Ethics Review Board, Utrecht University (Geo L- 19294) and 
Institutional Ethics Committee, Institute for Social and Economic Change 
(DPA/Ethic.Com/2020/343). We obtained informed consent from the 

participants before beginning the interview. We used pseudonyms for the 
names of participants in the text.

Consent for publication
Not applicable.

Competing interests
The authors declare no competing interests.

Received: 2 May 2024 / Accepted: 11 July 2024

References
1. Porter G, Tewodros A, Gorman M, Mobility. Transport and older people’s well-

being in Sub-saharan Africa: review and Prospect. Geographies of transport 
and ageing. Cham: Springer International Publishing; 2018. pp. 75–100.

2. Dickerson AE, Molnar LJ, Bédard M, Eby DW, Berg-Weger M, Choi M, et al. 
Transportation and aging: an Updated Research Agenda to Advance Safe 
mobility among older adults transitioning from driving to non-driving. 
Gerontologist. 2019;59(2):215–21.

3. Ma L, Kent J, Mulley C. Transport disadvantage, social exclusion, and subjec-
tive well-being: the role of the neighborhood environment—evidence from 
Sydney, Australia. J Transp Land Use. 2018;11(1).

4. van Schalkwyk MCI, Mindell JS. Current issues in the impacts of transport on 
health. Br Med Bull. 2018;125(1):67–77.

5. Glazener A, Sanchez K, Ramani T, Zietsman J, Nieuwenhuijsen MJ, Mindell 
JS, et al. Fourteen pathways between urban transportation and health: a 
conceptual model and literature review. J Transp Health. 2021;21:101070.

6. Fields NL, Cronley C, Mattingly SP, Roark EM, Leat SR, Miller VJ. Transportation 
mobility and health among older adults: examining missed trips and latent 
demand. J Transp Health. 2021;21:101069.

7. Chiatti C, Westerlund Y, Ståhl A. Access to public mobility services and health 
in old age: a cross-sectional study in three Swedish cities. J Transp Health. 
2017;7:218–26.

8. Levasseur M, Généreux M, Bruneau JF, Vanasse A, Chabot É, Beaulac C, et al. 
Importance of proximity to resources, social support, transportation and 
neighborhood security for mobility and social participation in older adults: 
results from a scoping study. BMC Public Health. 2015;15(1):503.

9. Musselwhite C. Mobility in Later Life and Wellbeing. In 2018. pp. 235–51.
10. Rantanen T. Promoting mobility in older people. J Prev Med Public Health. 

2013;46(Suppl 1):S50–4.
11. Ziegler F, Schwanen T. I like to go out to be energised by different people’: 

an exploratory analysis of mobility and wellbeing in later life. Ageing Soc. 
2011;31(5):758–81.

12. Julien D, Richard L, Gauvin L, Fournier M, Kestens Y, Shatenstein B, et al. 
Transit use and walking as potential mediators of the association between 
accessibility to services and amenities and social participation among urban-
dwelling older adults: insights from the VoisiNuAge study. J Transp Health. 
2015;2(1):35–43.

13. Holt-Lunstad J, Smith TB, Baker M, Harris T, Stephenson D. Loneliness 
and social isolation as risk factors for mortality. Perspect Psychol Sci. 
2015;10(2):227–37.

14. Wang X, Rodríguez DA, Sarmiento OL, Guaje O. Commute patterns and 
depression: evidence from eleven latin American cities. J Transp Health. 
2019;14:100607.

15. Chihuri S, Mielenz TJ, DiMaggio CJ, Betz ME, DiGuiseppi C, Jones VC, et al. 
Driving Cessation and Health outcomes in older adults. J Am Geriatr Soc. 
2016;64(2):332–41.

16. Connors MH, Ames D, Woodward M, Brodaty H. Mild cognitive impairment 
and driving Cessation: a 3-Year longitudinal study. Dement Geriatr Cogn 
Disord. 2017;44(1–2):63–70.

17. MacLeod KE, Satariano WA, Ragland DR. The impact of health problems on 
driving status among older adults. J Transp Health. 2014;1(2):86–94.

18. Zhou Y, Yuan Q, Ding F, Chen M, Yang C, Guo T. Demand, mobility, and con-
straints: exploring travel behaviors and mode choices of older adults using a 
facility-based framework. J Transp Geogr. 2022;102:103368.

19. Chartered Institute of Ecology and Environmental Management. How do 
Governments and Organisations Define Wellbeing? [Internet]. 2021 Oct 
[cited 2024 Jul 1]. https://cieem.net/wp-content/uploads/2021/10/Govern-
ment-Definitions-FINAL-Oct2021-1.pdf.

https://cieem.net/wp-content/uploads/2021/10/Government-Definitions-FINAL-Oct2021-1.pdf
https://cieem.net/wp-content/uploads/2021/10/Government-Definitions-FINAL-Oct2021-1.pdf


Page 14 of 14Patil et al. BMC Public Health         (2024) 24:1940 

20. World Health Organisation. World Health Organisation. 2024 [cited 2024 
Jul 1]. WHOQOL: Measuring Quality of Life. https://www.who.int/tools/
whoqol#:~:text=WHO%20defines%20Quality%20of%20Life,%2C%20
expectations%2C%20standards%20and%20concerns.

21. World Health Organisation. World Health Organisation. 2024 [cited 2024 Jul 
1]. The Global Health Observatory: Health and Well-Being. https://www.who.
int/data/gho/data/major-themes/health-and-well-being.

22. Hidayati I, Tan W, Yamu C. How gender differences and perceptions of safety 
shape urban mobility in Southeast Asia. Transp Res Part F Traffic Psychol 
Behav. 2020;73:155–73.

23. Vilalta CJ. Fear of crime in public transport: research in Mexico City. Crime 
Prev Community Saf. 2011;13(3):171–86.

24. Foster S, Knuiman M, Hooper P, Christian H, Giles-Corti B. Do changes in resi-
dents’ fear of crime impact their walking? Longitudinal results from RESIDE. 
Prev Med (Baltim). 2014;62:161–6.

25. Gonawala RJ, Badami NB, Electicwala F, Kumar R. Impact of Elderly Road users 
characteristics at intersection. Procedia Soc Behav Sci. 2013;104:1088–94.

26. Lachapelle U, Cloutier MS. On the complexity of finishing a crossing on time: 
Elderly pedestrians, timing and cycling infrastructure. Transp Res Part Policy 
Pract. 2017;96:54–63.

27. Tournier I, Dommes A, Cavallo V. Review of safety and mobility issues among 
older pedestrians. Accid Anal Prev. 2016;91:24–35.

28. Böcker L, Olsson LE, Priya Uteng T, Friman M. Pandemic impacts on public 
transport safety and stress perceptions in nordic cities. Transp Res D Transp 
Environ. 2023;114:103562.

29. Philip CM. Covid-19: After railways, KSRTC withdraws concession for senior 
citizens. Times of India [Internet]. 2020 Mar 21 [cited 2024 Jul 8]; https://
timesofindia.indiatimes.com/city/bengaluru/covid-19-after-railways-ksrtc-
withdraws-concession-for-senior-citizens/articleshow/74751676.cms.

30. Habib MA, Anik MAH. Impacts of COVID-19 on Transport modes and mobility 
behavior: analysis of Public Discourse in Twitter. Transp Res Record: J Transp 
Res Board. 2021;036119812110299.

31. Calderón Peralvo F, Cazorla Vanegas P, Avila-Ordóñez E. A systematic review 
of COVID-19 transport policies and mitigation strategies around the globe. 
Transp Res Interdiscip Perspect. 2022;15:100653.

32. Subbarao SSV, Kadali R. Impact of COVID-19 pandemic lockdown on the 
public transportation system and strategic plans to improve PT ridership: a 
review. Innovative Infrastructure Solutions. 2022;7(1):97.

33. Adlakha D, Krishna M, Woolrych R, Ellis G. Neighbourhood supports for active 
ageing in Urban India. Psychol Dev Soc J. 2020;32(2):254–77.

34. Parra DC, Gomez LF, Sarmiento OL, Buchner D, Brownson R, Schimd T, et al. 
Perceived and objective neighborhood environment attributes and health 
related quality of life among the elderly in Bogotá, Colombia. Soc Sci Med. 
2010;70(7):1070–6.

35. Iravani H, Rao V. The effects of New Urbanism on public health. J Urban Des 
(Abingdon). 2020;25(2):218–35.

36. Ottoni CA, Sims-Gould J, Winters M. Safety perceptions of older adults on an 
urban greenway: interplay of the social and built environment. Health Place. 
2021;70:102605.

37. Nordbakke S, Schwanen T. Transport, unmet activity needs and wellbeing in 
later life: exploring the links. Transp (Amst). 2015;42(6):1129–51.

38. Sundling C, Ceccato V. The impact of rail-based stations on passengers’ safety 
perceptions. A systematic review of international evidence. Transp Res Part F 
Traffic Psychol Behav. 2022;86:99–120.

39. Friman M, Lättman K, Olsson LE. Public Transport Quality, Safety, and Per-
ceived Accessibility. Sustainability. 2020;12(9):3563.

40. Zeng E, Dong Y, Yan L, Lin A. Perceived Safety in the Neighborhood: exploring 
the role of built environment, social factors, physical activity and multiple 
pathways of influence. Buildings. 2022;13(1):2.

41. Ceccato V, Abraham J. Safety Perceptions in Rural Areas. In: Ceccato V, 
Abraham J, editors. Crime and Safety in the Rural: Lessons from research 
[Internet]. Cham: Springer International Publishing; 2022. pp. 77–84. https://
doi.org/10.1007/978-3-030-98290-4_5.

42. Organisation Gestion Marketing. QUATTRO Final Report Synthesis and 
recommendations [Internet]. Bruxelles. 1998 Jun [cited 2024 Jun 27]. https://
trimis.ec.europa.eu/system/files/project/documents/quattro.pdf.

43. Masoumi HE, Fastenmeier W. Perceptions of security in public trans-
port systems of Germany: prospects for future research. J Transp Secur. 
2016;9(1–2):105–16.

44. National Health Systems Resource Centre. Health Dossier 2021: Reflections 
on Key Health Indicators – Karnataka [Internet]. Bengaluru; 2021 [cited 2024 

Jul 8]. https://nhsrcindia.org/sites/default/files/practice_image/HealthDos-
sier2021/Karnataka.pdf.

45. World Population Review. World Population Review. 2024 [cited 2024 Jun 27]. 
Bangalore Population 2024. https://worldpopulationreview.com/world-cities/
bangalore-population.

46. Bloom DE, Sekher TV, Lee J. Longitudinal aging study in India (LASI): new data 
resources for addressing aging in India. Nat Aging. 2021.

47. Lupton D, Lewis S. Learning about COVID-19: a qualitative interview study of 
australians’ use of information sources. BMC Public Health. 2021;21(1):662.

48. Lupton D, Lewis S. Sociomaterialities of health, risk and care during COVID-
19: experiences of australians living with a medical condition. Soc Sci Med. 
2022;293:114669.

49. Keen S, Lomeli-Rodriguez M, Joffe H. From challenge to opportunity: virtual 
qualitative research during COVID-19 and Beyond. Int J Qual Methods. 
2022;21:160940692211050.

50. Hennink M, Hutter I, Bailey A. Qualitative research methods. SAGE Publica-
tions Limited; 2020. pp. 1–376.

51. Government of Karnataka. Crime review and performance of units under 
CCTNS project [Internet]. Bengaluru. 2023 Jan [cited 2024 Feb 9]. https://
ksp.karnataka.gov.in/storage/pdf-files/JANUARY%20-%20REVIEW%20-%20
2023_Updated.pdf.

52. Langhammer B, Bergland A, Rydwik E. The Importance of Physical Activity 
Exercise among older people. Biomed Res Int. 2018;2018:1–3.

53. van Cauwenberg J, van Holle V, Simons D, Deridder R, Clarys P, Goubert L, 
et al. Environmental factors influencing older adults’ walking for transporta-
tion: a study using walk-along interviews. Int J Behav Nutr Phys Activity. 
2012;9(1):85.

54. Health Research & Educational Trust. Social determinants of health series: 
transportation and the role of hospitals. IL: Health Research & Educational 
Trust; 2017.

55. Lindsay Smith G, Banting L, Eime R, O’Sullivan G, van Uffelen JGZ. The associa-
tion between social support and physical activity in older adults: a systematic 
review. Int J Behav Nutr Phys Activity. 2017;14(1):56.

56. Cerin E, Sit CH, Barnett A, Johnston JM, Cheung MC, Chan WM. Ageing in an 
ultra-dense metropolis: perceived neighbourhood characteristics and utilitar-
ian walking in Hong Kong elders. Public Health Nutr. 2014;17(1):225–32.

57. Cochran AL. Understanding the role of transportation-related social interac-
tion in travel behavior and health: a qualitative study of adults with disabili-
ties. J Transp Health. 2020;19:100948.

58. Song S, Yap W, Hou Y, Yuen B. Neighbourhood built Environment, physical 
activity, and physical health among older adults in Singapore: a simultaneous 
equations approach. J Transp Health. 2020;18:100881.

59. Halat H, Saberi M, Frei CA, Frei AR, Mahmassani HS. Impact of Crime 
statistics on Travel Mode Choice. Transp Res Record: J Transp Res Board. 
2015;2537(1):81–7.

60. Li Q, Qiao F, Mao A, McCreight C. Characterizing the importance of criminal 
factors affecting Bus ridership using Random Forest Ensemble Algorithm. 
Transp Res Record: J Transp Res Board. 2019;2673(4):864–76.

61. Guasti P, Mansfeldová Z, Gawrecká D, Media Analysis. Security Measures and 
Salience of CCTV Cameras in Urban Public Transport: Policy Paper [Internet]. 
2015 Jan [cited 2024 Jul 1]. https://www.soc.cas.cz/sites/default/files/
soubory/media_analysis_security_measures_and_salience_of_cctv_cam-
eras_in_urban_public_transport_policy_paper.pdf.

62. Kendrick D, Drummond A, Logan P, Barnes J, Worthington E. Systematic 
review of the epidemiology of non-collision injuries occurring to older 
people during use of public buses in high income countries. J Transp Health 
[Internet]. 2015;2(3):394–405. https://www.scopus.com/inward/record.
uri?eid=2-s2.0-84939517874&doi=10.1016%2Fj.jth.2015.06.002&partnerID=4
0&md5=12353f5e1546d533a56edda86e697b63

63. Distefano N, Pulvirenti G, Leonardi S. Neighbourhood walkability: Elderly’s 
priorities. Res Transp Bus Manage. 2021;40:100547.

64. Abdullah M, Dias C, Muley D, Shahin Md. Exploring the impacts of COVID-19 
on travel behavior and mode preferences. Transp Res Interdiscip Perspect. 
2020;8:100255.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in 
published maps and institutional affiliations.

https://www.who.int/tools/whoqol#:~:text=WHO%20defines%20Quality%20of%20Life,%2C%20expectations%2C%20standards%20and%20concerns
https://www.who.int/tools/whoqol#:~:text=WHO%20defines%20Quality%20of%20Life,%2C%20expectations%2C%20standards%20and%20concerns
https://www.who.int/tools/whoqol#:~:text=WHO%20defines%20Quality%20of%20Life,%2C%20expectations%2C%20standards%20and%20concerns
https://www.who.int/data/gho/data/major-themes/health-and-well-being
https://www.who.int/data/gho/data/major-themes/health-and-well-being
https://timesofindia.indiatimes.com/city/bengaluru/covid-19-after-railways-ksrtc-withdraws-concession-for-senior-citizens/articleshow/74751676.cms
https://timesofindia.indiatimes.com/city/bengaluru/covid-19-after-railways-ksrtc-withdraws-concession-for-senior-citizens/articleshow/74751676.cms
https://timesofindia.indiatimes.com/city/bengaluru/covid-19-after-railways-ksrtc-withdraws-concession-for-senior-citizens/articleshow/74751676.cms
https://doi.org/10.1007/978-3-030-98290-4_5
https://doi.org/10.1007/978-3-030-98290-4_5
https://trimis.ec.europa.eu/system/files/project/documents/quattro.pdf
https://trimis.ec.europa.eu/system/files/project/documents/quattro.pdf
https://nhsrcindia.org/sites/default/files/practice_image/HealthDossier2021/Karnataka.pdf
https://nhsrcindia.org/sites/default/files/practice_image/HealthDossier2021/Karnataka.pdf
https://worldpopulationreview.com/world-cities/bangalore-population
https://worldpopulationreview.com/world-cities/bangalore-population
https://ksp.karnataka.gov.in/storage/pdf-files/JANUARY%20-%20REVIEW%20-%202023_Updated.pdf
https://ksp.karnataka.gov.in/storage/pdf-files/JANUARY%20-%20REVIEW%20-%202023_Updated.pdf
https://ksp.karnataka.gov.in/storage/pdf-files/JANUARY%20-%20REVIEW%20-%202023_Updated.pdf
https://www.soc.cas.cz/sites/default/files/soubory/media_analysis_security_measures_and_salience_of_cctv_cameras_in_urban_public_transport_policy_paper.pdf
https://www.soc.cas.cz/sites/default/files/soubory/media_analysis_security_measures_and_salience_of_cctv_cameras_in_urban_public_transport_policy_paper.pdf
https://www.soc.cas.cz/sites/default/files/soubory/media_analysis_security_measures_and_salience_of_cctv_cameras_in_urban_public_transport_policy_paper.pdf
https://www.scopus.com/inward/record.uri?eid=2-s2.0-84939517874&doi=10.1016%2Fj.jth.2015.06.002&partnerID=40&md5=12353f5e1546d533a56edda86e697b63
https://www.scopus.com/inward/record.uri?eid=2-s2.0-84939517874&doi=10.1016%2Fj.jth.2015.06.002&partnerID=40&md5=12353f5e1546d533a56edda86e697b63
https://www.scopus.com/inward/record.uri?eid=2-s2.0-84939517874&doi=10.1016%2Fj.jth.2015.06.002&partnerID=40&md5=12353f5e1546d533a56edda86e697b63

	Perceptions of safety during everyday travel shaping older adults’ mobility in Bengaluru, India
	Abstract
	Background
	Perceived safety shaping the mobility of older adults

	Methodology
	Study setting
	Participant profile and selection
	Data collection
	Observations
	In-depth interviews
	Ethical approval


	Data analysis
	Data management
	Findings
	Perception of safety from accidents
	Perception of safety from crime
	Perceptions of safety from COVID-19 infection


	Discussion and implication
	Conclusion
	References


