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CHAPTER 1: INTRODUCTION

1.1 Background

Jan Gehl, the Danish architect, has stated, "Stairs and steps, no thanks" in his well-
known book, Cities for People. As he discussed, people dislike taking the stairs because
they require more effort and muscle power, making us tired while walking. The
pedestrian bridges or the sky train stations in our cities usually have a challenge with
the ease of access of the pedestrians, including the physically disabled and elderly.
The sky train stations are elevated from the street level due to limited location options
in some cities. Therefore, the lifts and escalators are equipped for vertical circulation
for people who cannot use the stairs. In terms of urban mobility, inclusivity is
important. Whether they live or commute, regardless of their age, everyone in the
town must have the same opportunities in public transportation. Thailand is one of
the most rapidly ageing societies globally, and it is predicted that by 2040, 17 million
Thais will be 65 years or older = more than a quarter of the population (World Bank
Thailand Economic Monitor Report, June 2016). Bangkok, the most populous city in
Thailand, also has a considerable elderly population. The present study evaluated
how the BTS Skytrain, one of the busiest public transportation facilities in Bangkok, and
its facilities, particularly the stairs and escalators, make it easier for the elderly to board
the train. If there are no lifts or escalators in the mass transit stations, senior citizens
may have limited access to such modes of transportation. What if the city has a sizable
ageing population and public transportation is not up to the task? Therefore, the
impact of facilities to get to the elevated transit line will be reviewed in this study,
focusing on the active ageing commuters' perceptions in the case of the Bangkok

Transit System.

Bangkok, like other megacities, has its public transportation system to provide

urban mobility, which can help turn a car-oriented metropolis into a traffic calm and



efficient public-service-oriented city. The Bangkok Transit System (BTS), Bangkok Mass
Rapid Transit System (MRT), and BMRT buses are now the city's primary public transit
modes to alleviate traffic congestion. The BTS network began with the mainline
(Sukhumvit Line) in December 1999, and by 2021, it had expanded to two more lines,
the Silom Line and the Golden Line, with 63 service stations. Ridership gradually
increases yearly, whereas the number of stations expands (BTS E-Library). With so many
daily users, the BTS is one of Bangkok's most important modes of transportation.
However, every station has not fully installed lifts or escalators. According to the BTS
website and mobile App, every station has lifts, but it is unclear if the lifts are at every

exit or on both sides of the street.

Around 2015, disability activists and wheelchair users complained to the Bangkok
government that each station lacked sufficient elevators (Zhang, 2015). After a debate
regarding the BTS accessibility between disabled activists and Bangkok authorities in
2017, Khaosod English media illustrated a station's map defining the accessibility by
lifts in January 2018. According to Khaosod's study map, only Siam and Asok stations
have lifts on both sides of the streets, while Na Na and Saphan Taksin stations lack
lifts from the street level. Aside from these four stations, others were only probably
partly accessible at the street level or required assistance from staff to operate the
elevators. After three years of disabled activists suing the BTS for inaccessibility, the
demand continues because not all stations have elevators installed, and some are not
operational. Lifts are a crucial component of public transportation for people with
disabilities. Some elderly passengers who are still active may be able to use escalators
if no lifts are available, but some stations lack escalators on one side of the road,

leaving the passengers with no choice but to take the stairs.

BTS gives seniors special rates to encourage them to use public transportation

more frequently. Nevertheless, their mobility options may be limited if the station's



facilities are inconvenient. Although BTS accessibility has been discussed and
mentioned from the perspective of the disabled community, a few case studies
highlight the station's vertical accessibility for Bangkok's senior citizens. In addition, the
extended sections of the Sukhumvit line can be accessed with minimal information
beyond the main section regarding vertical accessibility from previous studies. As the
likelihood of an ageing Thai society in the coming years increase, the current state of

urban mobility should be evaluated to determine if it is suitable for our senior citizens.

1.2 Research Questions

This study's main contribution is to present the transit station's facilities for
active ageing. Based on the information offered and research gaps in the urban mobility

literature, a research question has developed as follows:

"How does the vertical accessibility performance of BTS stations affect the travel

behaviour of elderly transit users?"

The other integrated components will investigate to assist the study because
this work aims to gain a sense of the stations' infrastructure for an active ageing society.
The following Main hypothesis has also been generated to answer the main research
question: The ease of access to the station platforms through escalators and

elevators affects the travel behaviour and satisfaction of elderly transit users.

1.3 Purposes of the Study

1. To measure the accessibility performance of BTS stations for elderly passengers in

terms of vertical egress and access to the platform.

2. To assess the impact of vertical accessibility performance on the travel behaviour

of elderly passengers on the Bangkok mass transit system



1.4 Scope of the study and case study area

The BTS Sukhumvit Line, Silom Line, and Gold Line will be evaluated in this study.
The stations' accessibility will be analysed using the infrastructure or facilities for
vertical access (from the ground level to the BTS station platform). Although almost
all BTS stations have escalators, some do not have lifts on both sides of the station or
street. This article categorises existing stations according to the vertical conveying
facilities, such as Station A, Station B, and Station C. The facilities and relevant data
will be considered to meet the requirements of BTS commuters who are senior
citizens, as this topic mainly focuses on the elderly. The age of the study's focus group
will be the same as that of the Thai elderly act and the BTS special fare offer eligibility,
which is 60 years and up. The elderly passengers' access to the first mile and egress to
the last mile and the distance from their homes to the station and feeder modes are
not considered. Moreover, this article discusses the primary data collection of the
present BTS stations' situations to evaluate senior passengers' satisfaction with vertical

aCcess.



CHAPTER 2: LITERATURE REVIEW

2.1 Elderly and the Urban Transportation

According to the Cambridge dictionary, "accessibility" means the capability of
being easily reached or obtained. The ability to move around cities is essential to the
development of most human activities, making it a fundamental requirement for their
growth. Improving accessibility is essential for all modes of urban transportation and
urban mobility. Transportation is a crucial factor influencing healthy and active ageing.
Social and civic participation and access to community and health services depend on
the ability to move around the city (WHO, 2007). Multiple modes of transportation
(walking, cycling, and public transportation) must connect to critical destinations
(Richard et al., 2015). Even though public transportation cannot provide door-to-door
service, active seniors may be able to use it as a cost-effective or dependable option
when venturing out. Depending on the riders' intent, the modes of public

transportation access may vary.

Nevertheless, accessibility also encompasses the design of the stations or stops,
which facilitates boarding the vehicles. Furthermore, senior citizens must be able to
leave their homes to use neighbourhood amenities and engage in meaningful social,
cultural, and physical activities (WHO, Age-friendly strategy transportation and
Rantanen, 2012). According to the Centers for Disease Control and Prevention, regular
mobility and physical activity can prevent the age-related loss of strength and stamina.
In addition, mobility impacts the number and frequency of trips made by senior
citizens (Sideris & Wachs, 2018). Consequently, the city's infrastructure and public
facilities could be viewed as contributing to the well-being of its users, particularly in

terms of urban mobility.
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Previous research indicates that older people are a stakeholder in urban
mobility. When studying transportation for the elderly, researchers consider their travel
behaviours and characteristics, including their physical characteristics, health
conditions, and socio-economic factors, when public transportation is assumed to be
reliable for elderly passengers. Our bodies undergo numerous changes as we age.
There are external physical changes, but there are also many internal changes. Their
mobility may be affected by the conditions of their bones, muscles, joints, and eyes,
which are the most significant and crucial. (WHO, 2007) Therefore, evaluating transit

station accessibility could consider the infrastructure design and senior facilities.

According to WHO sguidelines, the following are typically considered essential for

age-friendly buildings:

1. elevators

2. escalators

3. ramps

4. wide doorways and passages

5. stairs with railings

6. non-slip flooring

7. rest areas with comfortable seating

8. adequate signage

9. public toilets with handicap access.

In addition, bus stops and train stations must be equipped with ramps,

escalators, elevators, the proper platforms, public restrooms, and well-placed, legible

signs.

2.1.1 Key Determinant of Elderly Passenger's Travel Behaviors
Personal characteristics, living situations, technology adoption, perception of

travel opinions, and the surrounding environment influence travel behaviour. (Jamal &
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Newbold, 2020). Transportation barriers for seniors, such as services, facilities, and
accessibility, impact an individual's travel preferences. Multiple challenges limit older
people's commute, including physical, psychological, and economic barriers. (B.P,
Shrestha, et al, 2017). In addition to those factors, demographics, Health,
socioeconomics, the built environment, automobile access, and housing type
influence the travel behaviour of seniors. (Haustein & Siren, 2015, Yang & Cui 2020).
Socio-economic, housing, accessibility, and health conditions are critical determinants
of elderly passengers' travel behaviours, even though these factors may differ from

their locations and personal preferences.

2.2 Age Classification and Thailand's Elderly

Globalisation, technological changes (such as transportation and
communication), urbanisation, migration, and shifting gender norms are the factors that
directly and indirectly impact the lives of the elderly. (World Health Organization,
Newsroom, Fact Sheets, 2021). Not all seniors have health issues or are a financial
burden on their families. Active Aging: A Policy Framework, published by the World
Health Organization, introduced the concept of active ageing. In 2002, the WHO's policy
for global ageing defined "active ageing" as "optimizing opportunities for health,
participation, and security to enhance the quality of life as people age." This concept
of increased activity, a later retirement age, and age-appropriate work practices comes
to mind. Regardless of their age, it also considers the elderly's social participation in
society as an opportunity for them to pursue their passions. Due to the country's

demographic shift, the city might face both challenges and opportunities.

This study's target population consists of elderly BTS passengers in Bangkok.
Thailand has the second largest population over 65 years old in Southeast Asia,

accounting for 13.0 per cent of the country's total population. According to 2016
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estimates by the World Bank, Thailand will be one of the nations with an ageing
population by 2050. United Nations and some countries define the elderly as 65 and
older. In Thailand, however, senior citizens are defined by Article 3 of the Elderly Act
of 2003 as those aged 60 or older. (The Situation of Thai Senior Citizens, 2014) In public
health reports, the ageing population is divided into three categories. The Health at a
Glance report classifies a country as an "ageing society" when the proportion of people
aged 65 or older is between 7 and 14 per cent of the total population, an "aged society"
when this proportion is between 15 and 20 per cent, and a "super-aged society" when
this proportion is 21 per cent or higher. (OECD/WHO, 2020). In Thailand, however,
according to the division of public Health and environmental strategy, more than 10
per cent of the population aged 60 and older is in an ageing society, more than 20 per
cent is in a completely aged society, and more than 28 per cent is in a super-aged
society (Bangkok elder situation as of September 2020-office of strategy and
evaluation). There are 13,912 senior citizens in the BMA area (Public Health and
Environmental Division's Dashboard, 2020). Although the age qualification for the
elderly varies by region, the elderly BTS users in this study are defined as those aged

60 and older, consistent with the BTS and Thai elderly act.

2.3 Related Literature Study

The related literature study is based on three Thailand-based studies on public
transportation and the elderly and a UK study on the access of individuals with limited
mobility to train stations. The present empirical study outlines the purpose and
methods for examining the relationship between transit accessibility and the travel

behaviours of the elderly, along with their key findings.



Table 1 Related literature review
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1 | Topic Study Design Key Findings Authors

1. | Ageing Society | Quantitative 31.7% of the Sariya Srichuae,
in Bangkok analysis with a respondent elderly Vilas
and the survey in 3 used public transit Nitivattananon
factors selected districts | The busses are the and Ranjith
affecting the Sample N = most common Perera
mobility of 26,411 transport and (2015)
the elderly in | Target group = 60 | Rapid transit was not
urban public | years < often used by the
spaces and Statistical data elderly
transportation | analysis used Three types of factors
facilities SPSS (Crosstab influence the elderly

and dummy mobility to the public

techniques, spaces (1. individual's

Correlation, independent, 2.

Binary logistics distribution of public

regression) spaces, 3. urban
systems)

2. | Elderly User's | Importance Despite reduced fares | Methawadee
Satisfaction Performance for the elderly, other Chaisomboon,
with Public Analysis services and facilities Sajjakaj
Transportation | Gap Analysis have been limited. Jomnonkwao
in Thailand IPA with Gap 2 and
Using Different | Analysis Vatanavongs
Importance Ratanavaraha
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Performance | face-to-face (2020)
Analysis interview
Approaches Sample N = 450

(using public

transport)

Target group =

18-59 and 60

years<

Comparing

elderly and non-

elderly
Analysing Thailand (except | Travel frequency is Thanapong
transport Bangkok) less than once a week, | Champahom,
mode choice | Literature review | travel time is in the Sajjakaj
for ageing close-ended morning, and most Jomnonkwao,
society in survey activities are shopping | et al. (2020)
Thailand questionnaires are common

(elderly-focused)
Multinomial
Logistic
Regression
analysis

Four modes of
transportation as

variables

characteristics of

ageing mobility.
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Step-free Qualitative The advantages of Swift, Cheng, P.
railway station | analysis step-free access Y. Loo, Cao &
access in the | Semi-structured extend beyond the Witlox (2021)
UK: the value | interviews individual typically
of inclusive analysis of associated with PRMs,
design Senior/Disabled demonstrating the
Persons Railcard | potential to impact
data from 17 society positively.
railway stations in | There is a positive
Buckinghamshire | relationship between a
railway station's level
of step-free
accessibility and the
percentage of PRMs
who use it.
Understanding | Descriptive and The elderly's trip Ahmad, Z,
mobility comparative frequency is associated | Batool, Z,
characteristics | analyses with public transport Starkey, P
and needs of | chi-square test and self-driving (2019)

older persons
in urban
Pakistan with
respect to use
of public
transport and

self-driving

Three sessions
guestionnaires
1. Socio-
demographic
and trip

characteristics

A Pakistan case study
Trip frequency of the
older people surveyed
decreased with age,
both for public
transport and self-

driving
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2. Mobility Two-thirds of
characteristics respondents admitted
with aspect to to negative feelings

the use of public | The preferred modes

transport of travel are car,
3. Mobility motorcycle and
characteristics walking

concerning the
use of personal

vehicles

Srichuae et al. (2015) analysed Bangkok regarding the factors affecting the
mobility of the elderly in urban public spaces and transportation facilities. It combined
quantitative and qualitative approaches. The study employed a survey of 60 years old
and above residents in three selected Bangkok districts. The data was collected using
a questionnaire-based survey. The significant factors affecting the mobility of the
elderly were determined by using logistic regression for the research. The finding
reveals that 31.7% of the respondent's elderly used public transit, the bus was the
most common transport, and the correspondents did not often use rapid transit. In
addition, the ability to travel independently, the distribution of public spaces with
accessible transportation services, urban density, and urban development patterns

were found to influence the mobility of seniors through this study.

The elderly user's satisfaction with public transportation in Thailand was done
by Chaisomboon et al. (2020) using different importance-performance analysis
approaches. The study assumes that even though there is a policy that lowers fares

for elderly passengers, the limited services and facilities for the elderly, such as stairs,
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elevators, handrails, restrooms, and wheelchairs, are not enough to get the elderly to
use the service. The study focused on the elderly over 60-plus years old from four
different regions of Thailand, and the data was collected from a face-to-face interview.
In addition, non-elderly 18-59 years old were also conducted in the Bangkok area,
where transportation services differ from other regions. The survey consisted of two
parts: Part 1 consisted of social-demographic characteristics and travel behaviour, such
as gender, income, marital status, travel purpose, travel duration, and the number of
travellers who travelled with participants; Part 2 consisted of 10 dimensions or 39
service quality attributes. The level of service satisfaction was measured using a 5-
point Likert scale (1, the lowest satisfaction level; 5, the highest satisfaction level). The
service quality variables are defined by ten factors: vehicle characteristics, access,
safety, reliability, waiting time, convenience, staff, information, station/STOP, and

affordability.

Champahom et al. (2020) studied the selection of transport modes by the
ageing population of Thailand. This study considers four modes of transportation for
mode selection: bicycle or motorcycle, automobile, and public transportation. A close-
ended survey questionnaire was used to collect the data directly from the elderly.
The analysis method was multinomial logistic regression, with a nominal scale as the
independent variable and a car as the base model for interpreting the change in
transportation mode among the elderly. The study concluded that the typical
characteristics of ageing mobility are a travel frequency of less than once per week,
morning travel, and shopping as the principal activity. The study stated that private
automobile transportation should be enhanced for convenience. Moreover, the
authors suggest that public transportation should be improved to accommodate the
elderly's travel activities, such as hospital visits and shopping trips. Although the

Bangkok region was not included in this study, the knowledge related to the Thai
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elderly's behaviour and travel characteristics can be applied to studying the

transportation of the elderly.

More recently, Swift et al. (2021) discussed that the government and interested
stakeholders should commit to increasing the number and coverage of step-free
stations across the UK. Moreover, the findings describe that the advantages of step-
free access extend beyond the individual typically associated with PRMs, indicating
that they have the potential to impact society positively. It is a qualitative and
quantitative mixed methods study along with the semi-structured interviews and
interviews analysis of Senior/Disabled Persons Railcard data from 17 railway stations in
Buckinghamshire. According to the respondents from this study, there is no single,
universal definition of step-free access, including step-free street-to-platform or street-
to-train access. In any case, the lifts and escalators for vertical access to the station
are the facilities referred to as step-free access in this study. The evaluation also reveals
a correlation between the number of PRMs using a train station, its step-free

accessibility, and the importance of universal design.

2.3.1 Summary of the related literature

Table 2 Captured variables from the literature

Variables Sources

Elderly passengers' travel behaviour Srichuae et al. (2015), Ahmad, Z et

. al. (2015), Chaisomboon et al.
- Trip Frequency (per week)

, (2020), Champahom et al. (2020),
- Travel Time

. Ahmad, Z et al. (2015)
- Trip purposes
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The elderly satisfaction with public Chaisomboon et al. (2020)

transportation

- Five levels of satisfaction with

facilities and services

The station facilities' performance Swift et al. (2021)

- Step-free facilities

(Lifts and Escalators)

Mode choice of the ageing society Champahom et al. (2020), Ahmad,

- Ability to use the private car Z et al (2015)

- Accessible to the transitz

The health conditions of elderly Swift et al. (2021), (World Health

- Physical health condition Organization, Newsroom, Fact

Sheets, 2021
- Vision Condition ees22021)

- Using a walking aid for mobility

The characteristics of elderly Srichuae et al. (2015), Ahmad, Z et

- Social demographic (Age, Gender) al (2015),

According to the critical findings of prior research, senior citizens are one of the
stakeholders in public transportation. When determining the dependability of public
transportation for elderly passengers, studies consider their travel behaviours and
characteristics, including their physical characteristics, health conditions, and socio-
economic factors. According to the local case studies, safety and facilities are more

important than other policies for the elderly.
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2.4 Literature Review Conclusion

The impact of vertical accessibility performance to BTS
stations on the travel behavior of elderly passengers

The phiysical characteristics The behavior of elderly The characteristics of the
of the stations passengers elderly passengers
b y
Levels ofthe stations 'BTS trip fr.equency “Age
sFacilities for vertical *Time of using BTS *Gender
g - > . [ — - )
circulation *Purposes of the BTS trip *Trip Companions
(Lifts, Escalators, Stairs) *Attitude and satisfaction *Physical Health Conditions
v
Elderly BTS passengers

Ease of access to station platforms
via escalators and elevators

Figure 1 Conceptual framework of the study

The age definition of elderly may vary in the region, but 60 years old and above
can be considered senior citizens. Global Age-friendly Cities: A Guide already suggests
that older people comprise the vulnerable group and their active and inclusive
participation in our society should be encouraged in public services. Public
transportation is one of the many infrastructures which are accessible to older people.
The fare reduction and prioritised seats are not all the services provided in public
transportation for older people. The accessible stations may welcome more senior

passengers Swift et al. (2021)

Since the outgoing and commute pattern of the elderly are different from other
adults, travel behaviour is studied along with transportation studies. The user

characteristics and socio-economic are also involved in the previous transportation
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research to understand the factors influencing their public transportation trips.
Moreover, facilities performance, such as the senior-friendly infrastructure, is interested
in examining the impact of mobility. Chaisomboon et al. (2020) found that although
they are prioritised in the public area, the facilities and infrastructure are sometimes

not suitable for them and cause an impact on their outdoor activities.

Moreover, Swift et al. (2021) assumed the advantages of step-free access in
stations impact society, especially for those with limited mobility. Their analysis also
described a correlation between the degree of step-free accessibility at a train station
and the proportion of PRMs who use it. Chaisomboon et al. (2020) also suggested that
the facilities are more important to attract elderly passengers in public transportation.
Hence, the satisfaction is analyzed to understand whether those are functional or

useable by the elderly.

All in all, Travel behaviour and user characteristics are the main components
in the previous transportation studies. However, the travel behaviour of the elderly
may differ by each type of transportation. Therefore, this study emphasises only the
senior BTS passengers' travel behaviour. Furthermore, although the study target group
is 60 years old and above, the previous studies have no divided group for the elderly
by age. In the present study, the age has been divided into two groups among the
elderly. Moreover, the physical characteristics of the elderly passengers are used to

examine the impact on their station accessibility by vertical circulation.
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CHAPTER 3: RESEARCH DESIGN AND METHODOLOGY

3.1 Research Method

This chapter describes the research methodology used to determine the
impact of Bangkok's vertical accessibility performance on senior citizens' travel
behaviour. Initially, it illustrates the research questions, objectives, and study area.
Then, the target population, research design, materials, data collection techniques,

and analysis methods were explained.

The study consists of two parts: measuring the accessibility performance of BTS
stations for elderly passengers in terms of vertical egress and access to the platform
and examining the difficulties elderly passengers face in reaching BTS stations. The
study used a quantitative approach with a physical survey checklist and questionaries
based on and developed from previous studies (Srichuae et al., 2015, Chaisomboon et

al., 2020, Champahom et al.,2020) and a physical survey checklist.

Quantitatlive Method

Study Design ®  Related Literature Review

| | | ®  FElderly Situation in Thailand
Physical Survey ®  BTS information from website

Questionnaries

Checklist

L Facilites L Cross-tabulation Analysis

assessment

Ch--square test

Figure 2 Methodological framework for the study

Descriptive statistics provide simple summaries of the sample and measures.
The study can be divided into sections on supply and demand. On the supply side, a

field survey was conducted using a physical checklist to evaluate the existing
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infrastructure and senior-friendly facilities at transit stations. On the other hand, to
understand the satisfaction of the elderly passengers from the demand side,
questionnaires are used to collect information on their travel behaviours and user

characteristics as the study's conceptual framework. (See Fig 2)

3.2 Procedure of the research method

The research was applied under the following procedures. First, the situation
of the Thai elderly and the local definition of age classification was studied to
determine the target group's age, which will then be applied to the study of mobility
behaviour, user characteristics, and station facilities using Health and annual statistical
reports. In the meantime, the BTS website was scoured for information on BTS station

facilities to determine what kind of data was available to the public.

Next, the relevant literature was reviewed to explore the relationship between
public transportation and elderly passengers, particularly those using mass transit.
Then, the methodologies, study design, and the variables used in the previous

literature are applied in this study.

The BTS lines and stations in the Bangkok Metropolitan Administration Area
were designated as research areas to conduct field research and collect primary data
using physical survey checklists and questionnaires. About forty elderly passengers
volunteered to participate in the survey, and all stations were inspected for the
checklist's existing conditions evaluation. The participants were approached at the

stations, on the train, and via social media using simple random sampling.

Finally, descriptive statistics were applied to the physical inception checklist.

The collected data were processed for cross-tabulation analysis to determine the
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effect of vertical accessibility performance to Bangkok's mass transit stations on the

travel behaviour of senior citizens.

3.3 Data Collection and Data Collection Guide

3.3.1 Case Study Location

Bangkok's public transportation system is the most developed of all Thai
provinces. This study only evaluates the BTS Sukhumvit, Silom, and Gold lines for
vertical accessibility at mass transit stations. The location of the study is therefore
considered to be within the Metropolitan Administrative Area of Bangkok. The data
collection was conducted in the metropolitan area of Bangkok, particularly in the

neighbourhood of the BTS lines.

3.3.2 Study Respondents

The primary contribution of this study is the presentation of the transit station's
facilities for the active ageing of elderly passengers. Due to the study's focus on the
elderly, the sample for this study consists of Bangkok residents who are at least 60
years old, and over thirty seniors participated in the survey. In addition, most of this
survey's respondents have used or are currently using the BTS sky train. Previous
studies of public transportation in Bangkok (Champahom et al., 2020; Chaisomboon et
al., 2020) indicate that the number of elderly passengers is comparable to or less than
that of other passengers, mainly in transit. Therefore, the sampling was initially defined
as a minimum of 30 senior passengers for collecting primary data. However, the
number of participants increased to nearly forty when collected in the stations and on

the trains within May 2022.
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3.3.3 Data Collection Methods

This study aims to evaluate the stations' vertical accessibility. A physical
inception checklist was used to examine the station infrastructure and senior welfare
facilities to comprehend the supply. On the other hand, a printed survey form or
google form was used to assess passenger behaviour, characteristics, and level of

satisfaction as the demand part. A simple random sampling method was used.

Physical Inception Checklist

The current situation of vertical accessibility in BTS stations and senior welfare
facilities was assessed by using an inspection checklist to record the current state of
the stations' facilities. From March to April of 2022, the author of this study examines
both sections using the checklist. In some stations, the station staff shared information
about their station frailties for seniors, such as broken elevators for how long. Through
the checklist, the present conditions of the BTS stations are reviewed as the primary

source of data collection for the supply side.

Survey Form

A survey form of 20 close-end questions was developed to determine the
perceptions of elderly passengers regarding station accessibility and facilities using the
literature review and conceptual framework. The format of the questionnaires was
bilingual. The transit riders represent the study population in the case study area.
Respondents who use or have used the BTS and are at least 60 years old were selected
randomly to determine their perspective on the physical characteristics and
accessibility of BTS stations. The survey was conducted on weekdays and weekends
from the last week of April to May 2022 in the station area and on the trains. When
completing the survey in stations or on trains, respondents were commuting. In order

to save the respondents' time, a pamphlet-like sheet containing the survey's



26

description and a QR code for the Google form was provided so that they could
complete it when they had the opportunity. A printed survey form was used when
elderly passengers were unfamiliar with Google forms. In addition, to increase
participation and include the perspective of infrequent passengers, a Google Forms
survey was distributed via social media and locals to reach more individuals. Before
the actual survey, a pre-survey was conducted in the last week of March 2022 to
determine whether or not respondents could comprehend the questions and revise

them accordingly. The questionnaires can see in (Appendix 1).

3.3.4 Data Collection Guide

Concerning the study design, there are two main components. Part 1 is the
physical inception checklist, which will assist in evaluating the vertical accessibility
performance of the BTS stations. Part 2 explored the travel habits, characteristics, and
satisfactions of the elderly. In addition, using questionnaires, the elderly passengers'

difficulties accessing the stations were investigated in Part 2.

Table 3 The data collecting guide

Part Description Objectives Methods
Part 1 | The physical To measure the Physical survey
characteristic and accessibility performance | checklist

present condition of | of BTS stations for

the stations elderly passengers in
terms of vertical egress
and access to the

platform
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Part 2 | - Travel behaviour To assess the impact of | Questionnaires

_ User characteristics | Vertical accessibility

performance on the
-Satisfaction &
travel behaviour of
Attitude

elderly passengers on the

Bangkok mass transit

system

3.3.5 Developing the physical inception checklist

The checklist consists of station infrastructure design and elderly care facilities.
The vertically accessible infrastructure is primarily evaluated as the station facilities
that allow passengers to reach the platform level. In the design of station
infrastructure, there are escalators, elevators, and stairs to get on and off the stations.
First, the BTS website and App were used to determine the information available to
passengers online and offline. Then, the checklist was done by using the station
facilities provided by the BTS in the excel sheet, including simple criteria such as
whether the facilities are good or broken and accessible or not for every level of each

station.

3.3.6 Background of questionnaires in the survey design

Each survey question's purpose and input to the study's research question were
explained in this segment. The questionnaire consisted of three sections with a total
of forty-one questions, including ten questions that were not variables but were meant
to assist respondents in answering the main questions. The survey form, including the

questions, can be looked at in Appendix A.
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Section 1 contains twelve questions regarding the behaviour of the elderly.
Section 1 was to collect the travel behaviour of elderly BTS passengers, including trip
frequency per week, trip companion, and trip purpose, along with their payment
method. In addition, their behaviour in checking station facilities were also questioned.
Besides that, their modes of choice of mobility were also asked about before and after
their retirement. Those variables in this section referenced this study's related local

case literature review.

In Section 2, fifteen questions assessed station facility satisfaction. The first ten
questions asked respondents about their preferred station access and exit facilities to
determine satisfaction. First, an illustration of a train station's level was added to clarify
the answers because, during the pilot survey, respondents were confused about the
levels and their terms. Then, their consideration and satisfaction regarding using those
facilities were questioned. This section's questions were developed based on the
literature review on the relationship between senior citizens and public transportation

and adapted from the physical inception checklist.

Fourteen questions were used to determine the characteristics of the elderly
in section 3 as the final part of the survey. Demographics like age, gender, and health
conditions of the elderly determine if their perceptions may be related to mobility. In
addition, the four questions corresponding to the characteristics of needing assistance
while accessing the station were included in the station to support the suggestion of
strategies. As in previous sections, the variables in this section were derived from

Chapter 2's literature review.
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3.4 Data Entry and Analysis

The checklist was compiled in an Excel spreadsheet, and the criteria were
explained in the data collection. Finally, the survey information was entered into a

computer and analysed using a Microsoft Excel Spreadsheet.

The accessibility of the stations will be evaluated using vertical access
infrastructure or facilities (from the ground level to the BTS station platform). However,
not all BTS stations have elevators on both sides of the station or street. So, this paper
categorises existing stations such as Station A (Fully accessible stations), Station B
(Partially accessible stations), and Station C (Limited accessible stations). The
proportion of the stations by their vertical facilities performance is presented after

categorizing.

Table 4 The analytical methods

Description Data Source Analysis

The physical characteristic and Physical survey Assessment

present condition of the stations | checklist

- User characteristics Survey section 3 Cross-tabulation
-Travel behaviour Survey section 1

-Satisfaction & Attitude Survey section 2

Impact of the stations' facilities' Survey section 1 Chi-square test

performance on the behaviour of S :
urvey section 2

elderly passengers
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The impact of vertical accessibility performance to Bangkok mass transit
stations on the travel behaviour of elderly passengers was evaluated using a
quantitative method. Cross-tabulation is a simple data table that displays the results
of the respondents and is a quantitative technique for analysing the relationship
between two or more variables. The cross-tabulation test compares categorical
variables in one or more categories to find whether the variables are associated
(Ahmad et al., 2019). Therefore, the crosstab is appropriate to present the findings in
this small sample study. This study has been used to determine the relationship
between the behaviour, characteristics, and satisfaction of the elderly and the station's
accessibility. Therefore, compare the elderly's behaviour at each station type and

analyse the difference in their behaviour using chi-square.
3.5 Limitation of the study

This study only considered the BTS lines among Bangkok's public transportation
networks to determine the senior citizens' accessibility to the sky train. Moreover,
hence, the other transit lines are ignored in this review. Furthermore, as the study
focused on station accessibility via vertical facilities; therefore, it does not consider
whether the elderly enter or exit the station at street level for their first or last mile.
In addition to the field research survey checklist, the stations' facilities were checked
during the visiting time and recorded conditions. Although the conditions of the stairs,
elevators, and escalators may change after the study, station staff information was also
considered to determine whether the facilities were temporarily broken or under
maintenance for an extended period. Consequently, the information regarding the

condition of the station's facilities may not influence the results.

As this study was scoped at 30 to 40 elderly passengers who used or had used
the BTS during the study time, the gender balance and age range may not represent

the whole elderly in Bangkok. Moreover, the random sampling method to survey the
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characteristics and behaviour of elderly passengers may be limited. When the survey
was distributed through social media, the sample may have bias upon the age concern
and some detailed answering when the older people were unfamiliar with the
technology. In that case, their family members could help answer the questions, or a

printed form was used when they were accessible offline.

In the case of testing the significance of crosstab results using Chi-square, the
small sample size may not be sufficient to establish the significance of the elderly
passengers. Although it may not be statistically significant for the entire population,
nearly forty samples are larger than the minimum required for Chi-square analysis.
Therefore, the study is expected to contribute to vertical accessibility and knowledge
of seniors' perceptions of the sky train's accessibility. However, the findings may not

be significant for all seniors in Bangkok who use the BTS.



32

CHAPTER 4: ANALYZING

This chapter examines the data collected from the physical survey checklist,
questionnaires, and previous study variables. The impact of escalators and elevators
on the accessibility of station platforms on the travel behaviour and satisfaction of
elderly passengers was evaluated to answer the research question. The study and
analysis were completed in two parts. Initially, the accessibility performance of the
stations is reviewed via a physical survey checklist. Then, collected survey data are
used to examine the behaviour, characteristics, and satisfaction of the elderly
passengers. Lastly, the impact on elderly passengers and their access station types
were tested to confirm the hypothesis. To confirm the study hypothesis, the analysis

results will be described as the findings in the following chapter.

4.1 The accessibility performance of BTS stations

The physical survey checklist was used for access to measure the accessibility
performance of BTS stations for elderly passengers in terms of vertical egress and
access to the platform. So, the physical characteristics of the stations and the present
condition of the stations are explained first. Then, the stations are categorised into
their facilities and conditions for vertical circulation to determine their accessibility

relating to the characteristics and behaviours of the elderly.

4.1.1 The physical characteristics of the stations

There are 63 stations total on three BTS lines. The three levels of a typical BTS
station are street level, concourse level, and platform level. Each station, according to
its designs, has at least four exits. As the sky train is above the street level, access

needs from both sides of the street to the stations. (See Fig 3). Therefore, all exits have
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vertical circulation facilities to get on the sky train. Those unable to use the stairs at a
typical station can choose between a lift and an escalator for vertical circulation. Due
to the fact that the exits are on opposite sides of the street, a typical station may have

at least two escalators and two lifts.

In addition, the concourse level of each station provides a map detailing exit
information and facilities, as well as facilities for vertical circulation and the waiting
area with seating at the platform level. Because the station has three levels, the

condition of these three facilities should be evaluated based on their level.

Platform Level

Figure 3 The levels of a typical station (Source: www.bts.co.th)

4.1.2 The accessibility performance of BTS stations

From March to April 2022, the primary data collection consists of a
review of the current state of the BTS stations. A physical survey checklist determined
the types of stations based on their vertical access facilities. The information and
location of stairs, escalators, and lifts can be found on the BTS website, App, and area
map; however, the data is not always updated, and some lifts are not operational

outside. In addition, most of the stations' exits are directly accessible from the street
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level. However, some are also connected with the buildings beside them, like shopping
centres and offices. Therefore, this study only considers vertical access from the street

to the station.

The following results are derived from the physical survey checklist.

Street Level to concourse accessibility

On the street level of the stations, stairs are the main accessible facilities for
every exit. They are on both sides of the street, but lifts or escalators do not feature
on both sides or at every exit. Figure 4 presents the different facilities and their
locations at street level. 5% of the stations have no lifts at street level. Lifts and
escalators on only one side of the stations are 22% and 27% respectively, while the
rest have different facilities on both sides of the streets. However, 9% of the stations

have at least one lift that does not operate when collecting the data.

W Lifts M Escalators M Stairs
70
60
50
40
30

20 P

10 3
0 0 0
0 |

Not at all Only at one side of the street On both sides of the streets

Figure 4 Station numbers that have different vertical facilities at street level
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5%

= Good

= At least one lift
does not operate

No Lifts

Figure 5 The percentage of stations based on the condition of their street-level lifts

Meanwhile, there was no lousy condition street-level escalator in all 63
stations. Most escalators from the street level to the concourse are only for ascending,
except for one escalator at Mo Chit station's exit 3. So, most of the stations' escalators
only support access to the stations. Therefore, the stairs are the primary facilities for

the stations' vertical circulation after the escalators.

Concourse to platform level accessibility

The stairs at every station's concourse are the main facilities access to the
platform level. Except for the Saphan Taksin station, the last 62 stations have
concourse-level escalators and lifts for getting to both sides of the platform. (See Figure
4). In a large station like Siam, the escalators at the concourse level are both up and
down accessible. As another exception, although all the stations have concourse level
lifts, a lift at Mochit station does not operate for over three years. At all stations, waiting

areas with seating are only located on the platform level.
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Figure 6 Station numbers that have different vertical facilities at concourse to

platform level

= Good

= One lift does not
operate
= No lift at all

Figure 7 The percentage of stations based on the condition of their platform-level

lifts

4.1.3 Types of the station according to accessibility level

As a result, the facilities for vertical accessibility to the platform level of the
stations are better equipped than the street levels. When inspecting the state of the
stations, all stairways are standard and fitted with railings at each stop. Based on the
findings, the accessibility of vertical circulation of the stations is considered for people
who cannot use the stairs—following their functionality and accountability when

accessing the BTS. The stations are into three types in Table 5. Then, the assessment
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through the checklist for the vertical accessibility level of each station can be seen in

detail in figure 10.

Table 5 Descriptions of the station criteria by their vertical accessibility

Types of Descriptions
Station
Station A Fully accessible Stations: functional street-level lifts and escalators are on

both sides of the street, and the platform level has functional lifts and

escalators

Station B Conditionally or partially accessible stations: street- level lifts and
escalators are only on one side of the streets or do not operate, or the
different vertical facilities are only one and at the opposite of the street or

platform level has an unfunctional lift or escalator

Station C Limited accessible stations: there are no street-level lifts or escalators on
both sides of the street or only one facility does not operate, or no vertical

facilities access to the platform level

According to the criteria in table 5, the three station types are explained with the

example stations.

Station A: Fully accessible stations

The stations would be fully accessible if installed with lifts and escalators on both

sides of the street to the concourse level. In addition, at least two functional disabled lifts and
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escalators access the platform. (e.g., Siam Station, Wongwai Yai Station). This type of station can

be considered an ideal sky train station for elderly passengers or anyone unable to use the stairs.
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Figure 8 Siam Station: Station type A (Source: Cropped BTS station area map)
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Figure 9 Wongwian Yai station: Station type A (Source: Cropped BTS station area map

Station B: Conditionally or partially accessible stations

The stations are conditionally accessible and equipped with lifts and escalators on both
sides of the street to the concourse level. However, only one side of the lift works well, or only
one side has lifts or escalators. Perhaps the street-level lift and escalators are only on one side,
and passengers must cross the street to use the lift or escalators. For example, in Figure 1, the

Saphan Kwai station is conditionally accessible

Some stations are only partially accessible because a lift and an escalator at street level

are on the opposite side of the street, for example, Phra Khanong station. Furthermore, except for
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Mo Chit station, all type B stations have at least two functional lifts and escalators accessing the
platform. Even though Mo Chit station has full facilities on the street level, only half of the station

is accessible because the lift on the platform level does not work.
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Station C:

Limited accessible stations

Figure 12Saphan Taksin station: Station type C (Source: Cropped BTS station area map)

Figure 13 Na Na station: Station type C (Source: Cropped BTS station area map)
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When there are no facilities for vertical circulation, the station is inaccessible to those

unable to use the stairs. For example, some BTS stations have only one lift or escalator on one

side of the street, but that lift is broken, or there is no lift from the street level to the concourse.

Furthermore, there are no accessible facilities on the platform, such as the Saphan Taksin station.

Therefore, these stations are classified as limited-access stations for elderly passengers.
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Figure 14 Stations assessment through physical survey checklist
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4.2 The travel behaviour and characteristics of the elderly

The literature review described the factors related to public transportation and elderly
passengers, such as travel behaviour and user characteristics. In this part, crosstabulation is used
to analyse the sociodemosgraphic, physical Health, and elderly passengers' different behaviour. The
variables are obtained from the previous station assessment, and the station types for the elderly

are obtained from the physical survey checklist.

4.2.1 The characteristics of the BTS user

The variables of elderly passengers' characteristics and collected data from the

elderly passengers are described in Table 6.

Table 6 Characteristics of the elderly passengers who ride BTS (Data: Survey)

Variables in detail Category Number Percentage
Gender Female 24 57%
Male 18 43%
Age 60-65 23 55%
66+ 19 45%
Physical health conditions which may | YeS 17 40%
limit their mobility No 25 60%
Visual conditions which may limit their | G00d 1 26%
mobility Bad 31 74%
Visually Impaired 0 0%
Need a walking aid, such as a walking | Need 7 17%
stick No Need 35 83%
Trip Companions Alone 17 40%
With friends or family 25 60%

The survey participants are 60 years of age or older. The age is divided into two

sub-groups: those 60-65 years old are still in the working age, and those over 65 and
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older are in the retirement age. The following table outlines the different station types
used by the elderly as their access station. The class A station, which has completed
vertical accessibility, is the most prominent among both age groups. Then, the
percentage of users at the partially accessible station B and the limited-access station
C are not significantly different. However, station type C has fewer users aged 66 and

older than the other two stations. (See Table 7)

Table 7 Age * Types of the access stations Crosstabulation

Types of the access stations Total
Station A Station B Station C
N % N % N % N %
Age | 60- 14 56.0% 3 37.5% 6 66.7% 23 54.8%
65
66+ 11 44.0% 5 62.5% 3 33.3% 19 45.2%
Total 25 100.0 8 100.0 9 100.0 a2 100.0
% % % %
15
10
5 I .
. ] =
60-65 66+

W Station A W Station B W Station C

Figure 15 The access station types and elderly passengers by age
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Table 8 presents the access station types by elderly gender. 24 (57%) out of
42 respondents were female passengers. Although there has no difference between
stations A and B, the 66.7% of elderly BTS users who access station C are male

passengers.

The elderly who has trip companions and those who ride the BTS alone can
be found in Table 9. Except for the station B users, 56% of A station users and 55.6%
of C users ride the BTS with their family or friends. The BTS is only used by 62% of

those with access to Station B.

Table 8 Gender * Types of the access stations Crosstabulation

Types of the access stations Total
Station A Station B Station C
N % N % N % N %
Gen Female 16 64.0% 5 62.5% 3 33.3% 24 57.1%
der
Male 9 36.0% 3 37.5% 6 66.7% 18 42.9%
Total 25 100.0% 8 100.0% 9 100.0% 42 100.0%

20

15

10

Female Male

W Station A m Station B Station C

Figure 16 The access station types and elderly passengers by gender



a5

Table 9 Trip Companions * Types of the access stations Crosstabulation

Types of the access stations

Station A Station B Station C
N % N % N %
Trip Alone 11 44.0 5 62.5 4 4a4.4
Compani % % %
ons With 14 56.0 3 375 5 55.6
family % % %
or
friends
Total 25 100.0 8 100.0 9 100.0
% % %
16
14
12
10
8
6
4
2 B N
0

Alone With family or friends

B Station A M Station B M Series 3

Total
N %
20 47.6%
22 52.4%
42 100.0

%

Figure 17 The access station types and elderly passengers by their trip companions

When evaluating the station's accessibility, additional characteristics of elderly

individuals who may require walking assistance are also taken into account. Eighty-

three per cent of survey respondents do not need walking aids. Despite a smaller
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proportion, those who use walking aids have accessed the partially and limited

accessible stations (B and C), which are 4 out of 7. The result is evident in Table 10.

Table 10 Need a walking aid, * Types of the access stations Crosstabulation

Types of the access stations Total
Station A Station B Station C
N % N % N % N %
Do you require a = No 22 88.0% 6 75.0% 7 77.8% 35 83.3%
walking aid, such Nee
as a walking stick, d
when you go out? Nee 3 12.0% 2 25.0% 2 22.2% 7 16.7%
d
Total 25 100.0 8 100.0 9 100.0 a2 100.0
% % % %
25
20
15
10

5
. . B == ==

Seniors who do not need walking aid Seniors who need walking aid

B Station A W Station B m Station C

Figure 18 The seniors who with or without walking aids and their access stations

No visually impaired or wheelchair users were discovered during data
collection. However, because the elderly may be less reliable in vision and physical
Health, characteristics related to these conditions were also asked. Along with Table

11, 73 percent of respondents have poor eyesight. According to the crosstab analysis,
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elderly passengers with eyesight problems use the limited accessible stations.
Nevertheless, nearly sixty percent of participants are in good physical condition. In any
case, according to the table, the conditionally accessible stations are used by seniors

with physical concerns such as chronic pain (as in Table 12).

Table 11 Visual conditions * Types of the access stations Crosstabulation

Types of the access stations Total
Station A Station B Station C
N % N % N % N %
How are the Bad 21 84.0% 6 75.0% 4 44.4% 31 73.8%
conditions of
Good 4 16.0% 2 25.0% 5 55.6% 11 26.2%
your vision? (eg.
Visual
impairment  or
blurred vision)
Total 25 100.0 8 100.0 9 100.0 42 100.0
% % % %
25
20
15
10
5 .
0 m B
Seniors with poor vision Seniors with good eyesight

MW Station A W Station B m Station C

Figure 19 The seniors with their visual conditions and their access stations



Table 12 Physical health conditions * Types of the stations Crosstabulation

Types of the access stations

Station A Station B Station C
N % N % N %
Do you have any = No 15 60.0 5 62.5 5 55.6%
physical  health % %
issues, whether
Yes 10 40.0 3 375 4 44.4%
severe or minor,
% %
that may limit
your ability to go
out? (Chronic
pain, such as
back pain, leg
ache, or knee
pain)
Total 25 100.0 8 100.0 9 100.0

%

16
14
12
10

o N B OO

Seniors without physical health issues

MW Station A W Station B m Station C

%

%

Total
N %
25 59.5
%
17 40.5
%
42 100.0

%

Seniors with physical health issues

a8

Figure 20 The seniors with their physical health conditions and their access stations

4.2.2 The travel behaviour of the elderly

The variables of elderly passengers' travel behaviour and the collected data

from the elderly passengers are described in Table 13.
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Table 13 Behaviour of the elderly passengers who ride BTS (Data: Survey)

Variables in detail Category Number Percentage
Type of the access station Station A 25 60%
Station B 8 19%
Station C 9 21%
BTS Trips per week Seldom 14 33%
1-2 times per week 14 33%
3-4 times per week 7 17%
5-6 times per week 4 10%
Everyday 3 7%
Reasons to choose access station | Near to my home 9 22%
selection Not nearby home but more
accessible 8 20%

The travel behaviour of the elderly passengers was included to understand
their BTS trips. Since the elderly rarely commute more than other passengers, the
categories for BTS frequency were conducted through weekly trips. Only 7% of those
who responded to the survey said they use BTS daily. However, none of the daily
passengers is found in station B. Thirty-three per cent of respondents use BTS
infrequently. All the frequencies can be seen in the fully accessible stations. However,
recardless of the access station types, elderly trip frequency is four times per week or

fewer. (See Table 14).

Otherwise, more older people may have access to fully accessible stations
because there are more station types A in the mass transit system. However, even
station A users take the BTS less than twice a week. The result implies that the elderly

may not use the BTS frequently or may have fewer commute trips than others.
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Table 14 Frequency * Types of the stations Crosstabulation

Types of the access stations Total
Station A Station B Station C
N % N % N % N %
Frequen Seldom 7 28.0% 3 37.5% 4 44.4% 14 33.3%
cy 1-2 times 10 40.0% 2 25.0% 2 22.2% 14 33.3%
per week
3-4  times 5 20.0% 1 12.5% 1 11.1% 7 16.7%
per week
5-6 times 1 4.0% 2 25.0% 1 11.1% 4 9.5%
per week
Everyday 2 8.0% 0 0.0% 1 11.1% 3 7.1%
Total 25 100.0 8 100.0 9 100.0 a2 100.0
% % % %
12
10
8
6
4
| I |
: i il S
Station A Station B Station C
B Seldom m 1-2 times per week ® 3-4 times per week

5-6 times per week B Everyday

Figure 21 Elderly passengers' trip frequency per different access station types

Table 15 shows the various purposes for which elderly BTS passengers travel.
12.5 per cent of station B users and 11.1 per cent of station C users have access to this

station to connect to other modes of transportation. Those who access station A use
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BTS to visit recreational places and friends or relatives the most, with 24 per cent each.
No one goes to the hospital, shops, or downtown from station C. Furthermore, station
B users make no trips to recreational areas or send their children to school. Aside from
that, the only purposes found in all three station types are visiting friends or relatives

and going to work by BTS.

Table 15 Purpose of the BTS * Types of the stations Crosstabulation

Types of the access stations Total
Station A Station B Station C
N % N % N % N %
Purpose Connect to 0 0.0% 1 12.5 1 111 2 4.8%
of the MRT/BRT % %
BTS trips Health Care 4 16.0 1 125 0 0.0% 5 11.9
% % %
Recreation/Fitness 6 24.0 0 0.0% 1 111 7 16.7
% % %
Sending/  Pick up 1 4.0% 0 0.0% 1 111 2 4.8%
children %
Shopping a4 16.0 2 25.0 0 0.0% 6 14.3
% % %
To go downtown 1 4.0% 1 12.5 0 0.0% 2 4.8%
%
Visiting 6 24.0 2 25.0 3 333 11 26.2
% % % %
Work 3 12.0 1 12.5 3 333 7 16.7
% % % %
Total 25 100.0 8 100.0 9 100.0 a2 100.0

% % % %
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Figure 22 Elderly passengers' BTS trip purposes
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During the week, 42.9 per cent of passengers use the BTS depending on their

trip purpose, while 35.7 per cent of elderly passengers use it primarily between 10:00

and 16:59. According to the crosstab result in Table 16, the 10:00 to 16:59 time slot

has the highest number of elderly passengers, except for those who use BTS depending

on their trip reason. However, during rush hour, before and after rush hour, especially

at stations B and C, fewer or no elderly respondents use the BTS.

Table 16 Time of using BTS during weekdays * Types of the stations Crosstabulation

Time  of | 10:00 - 16:59

using  BTS

during 17:00 —19:59

weekdays 20:00 - 23:59
6:00 -7:29

Types of the access stations

Station A
N %
8 32.0
%
1 4.0%
0 0.0%
3 12.0

%

Station B

N %

3 37.5
%

0 0.0%

1 125
%

0 0.0%

Station C
N %
a4 4a4.4
%
0 0.0%
0 0.0%
0 0.0%

15

Total

%

35.7

%

2.4%

2.4%

7.1%
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7:30-9:59 2 8.0% 0 0.0% 2 22.2 a4 9.5%
%
Depending on the 11 44.0 4 50.0 3 333 18 42.9
purpose of the % % % %
trip
Total 25 100. 8 100. 9 100. a2 100.
0% 0% 0% 0%
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10
8
6
4
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0 | | []
10:00-16:59  17:00 =19:59 20:00 —23:59 6:00 -7:29 7:30-9:59 Depending on
the purpose
of the trip
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Figure 23 Elderly passengers' BTS trip purposes

Attitude

Although station C has limited access, the number of elderly passengers is
slightly higher than at station B, which has partial access. Despite the fact that they
may have chosen those stations for various reasons, 69% of seniors said it is the closest
station to their home. In comparison, 31% said it is not near but is more accessible
from their home. Other noteworthy reasons they provided include the station's
proximity to or accessibility to different modes of public transportation, such as
BRT/MRT or bus stations. Not only the fully vertically accessible station A but also the
limited vertically accessible station C has been used, even though they are not near

their home.
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Table 17 Reason for choosing the station * Types of the stations Crosstabulation

Types of the access stations Total
Station A Station B Station C
N % N % N % N %
Why do you Not near to 9 36.0 0 0.0 4 4a4.4 13 31.0
access this home but more % % % %
station? accessible
The station s 16 64.0 8 100. 5 55.6 29 69.0
near to my % 0% % %
home
Total 25 100. 8 100. 9 100. 42 100.
0% 0% 0% 0%
35
30
25
20
15
10
- B C
. [
Station A Station B Station C

H Not near to home but accessible B Near to home

Figure 24 Reasons for elderly passengers' choice of stations

Satisfaction with the vertical facilities

Before examining the satisfaction with the station facilities, the habit of elderly
passengers using facilities to access the stations has also been checked. The different
facilities used by the elderly when accessing or departing the station are shown in
figure 19. The escalators are frequent for entering the station at any level, and the

stairs are more commonly used to exit the stations from any level. Although the
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escalators at big stations have both up and down, none of the respondents selected

the escalators in the survey. Lifts are often selected when exiting from the platform

level, but stairs are used to exit from the concourse.
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Figure 25 The different facilities used by the elderly when accessing or exiting the

station

Tables 18 to 20 are the cross-tabulation findings regarding the user satisfaction

with stairs, lifts, and escalators by their access station types.

Table 18 Different access station users' satisfaction with lifts

Satisfaction on = Dissatisfied

Stairs Not at all
satisfied
Satisfied
Somewhat
Satisfied

Total

Users by different access stations

Station A users

N %

5 20.0%
1 4.0%
9 36.0%
10 40.0%

25 100.0

%

Station B users

N

3

%

37.5%

0.0%

0.0%

62.5%

100.0

%

Station C users

N

2

%

22.2%

0.0%

33.3%

44.4%

100.0

%

10

12

19

42

Total

%
23.8%

2.4%

28.6%

45.2%

100.0

%
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55.6% of the station C users are somewhat satisfied with the lift even though
that station has limited access. However, 50% of the station B users are dissatisfied
with the lifts, which is more significant than the other station users. There is only one
station C user who is unsatisfied with the elevators. The satisfaction on escalators is
highest in stations A and B, as the table 14. The selected station A users were
somewhat satisfied or satisfied with 40% each, and 50% of the station B users were

slishtly happy with the escalators.

On the other hand, 33.3% of station C users are dissatisfied with the escalators.

In contrast, none of the station A or B users is disappointed. (See Table 19, 20)

Table 19 The different access station users' satisfaction with lifts

Users by different access stations Total
Station A users Station B users Station C users
N % N % N % N %

Satisfaction Dissatisfied 5 20.0% il 50.0% 2 22.2% 11 26.2%
on Lifts Extremely 2 8.0% 1 12.5% 0 0.0% 3 7.1%

Satisfied

Not at all 0 0.0% 0 0.0% 1 11.1% 1 2.4%

satisfied

Satisfied 8 32.0% 2 25.0% 1 11.1% 11 26.2%

Somewhat 10 40.0% 1 12.5% 5 55.6% 16 38.1%

Satisfied
Total 25 100.0 8 100.0 9 100.0 a2 100.0

% % % %



Table 20 The different access station users' satisfaction with escalators

Satisfaction on | Dissatisfied
Escalators
Extremely
Satisfied
Satisfied
Somewhat
Satisfied
Total

N

0

10

25

Users by different access stations

Station A users

%

0.0%

20.0

%

40.0

%

40.0

%

100.0

%

N

0

Station B users

%

0.0%

25.0

%

25.0

%

50.0

%

100.0

%

N

3

Station C users

%

33.3

%

222

%

222

%

222

%

100.0

%

14

16

42

Total

57

%

7.1%

214

%

333

%

38.1

%

100.0

%

4.3 The impact of vertical accessibility performance on the travel behaviour of

elderly passengers in the Bangkok mass transit system

The passenger behaviours of the elderly and their access station types are used

to evaluate any possible correlation between them. The chi-square test was used to

determine the influence of facilities on travel frequency and satisfaction. The outcome

may assist in comprehending the BTS trips of the elderly as well as their perception of

the current vertical accessibility of the stations.

4.3.1 The impact of vertical accessibility performance on the frequency of using the

BTS

In order to compare the impact of vertical accessibility performance on the

frequency of using BTS, a Chi-square test was used.
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Ha0. The access station type does not impact the frequency of using the BTS by elderly

passenger

Hal. The access station type impacts the frequency of using the BTS by elderly

passenger

Table 21 Frequency and type of the access stations crosstab

Type of the access stations Total

Station A Station B Station C

Frequency 1-2 times Count 10 2 2 14
per week
Expected Count 8.3 2.7 3.0 14.0
3-4 times Count 5 1 1 7
per week
Expected Count 4.2 13 15 7.0
5-6 times Count 1 2 1 4q
per week
Expected Count 24 .8 .9 4.0
Everyday Count 2 0 1 3
Expected Count 1.8 .6 .6 3.0
Seldom Count 7 3 4 14
Expected Count 8.3 2.7 3.0 14.0
Total Count 25 8 9 42

Expected Count 25.0 8.0 9.0 42.0
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Chi-Square Tests * Frequency and type of the access station

Value df Asymptotic Significance (2-
sided)
Pearson Chi-Square 5.471° 8 706
Likelihood Ratio 5.649 8 s.687
N of Valid Cases a2

a. 13 cells (86.7%) have an expected count of less than 5. The minimum expected count is .57.

A p-value less than 0.05 will indicate statistical significance. Since the p-value
is greater than the chosen significance level (a=0.05), the null hypothesis is not
rejected. So, there is not enough evidence to suggest an association between the

access station types and BTS trip frequency. (X* = 5.471; df = 8; p =0.706)

The variables are derived from the cross-tabulation, and the chi-square test in
the table showed that the access station type does not impact the frequency of
using the BTS by the elderly passenger. According to the previous study, the elderly
may not have many weekly trips because their activities are fewer, or they do not

need to go out.

4.3.2 The impact of vertical accessibility performance on the satisfaction

The relationship between vertical accessibility performance and senior
satisfaction with facilities and services has been investigated using the Chi-square test.
It is used to determine how satisfaction, attitude, and station facilities affect senior
citizens in the following ways: The results evaluate the potential impact of access
station type on old satisfaction. In addition, the ability of elderly passengers to use a

private vehicle may influence their BTS choice, which is also considered in the
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calculation. Finally, this section also addresses whether there is a correlation between

the performance of the station's facilities and the reason for selecting the station.

Satisfaction

A chi-square test was used to compare the impact of vertical accessibility

performance on the aeffect of user satisfaction.

HbO0. The station performance does not associate with the overall stratification of the

station facilities and services for elderly

Hb1. The station performance is associated with the overall stratification of the station

facilities and services for elderly

A p-value less than 0.05 will indicate statistical significance. Since the
calculated p-value is more remarkable than the chosen significance level (a=0.05),
the null hypothesis is not rejected. So, there is not enough evidence to suggest an
association between the access station types and satisfaction with facilities and

overall services for the elderly.
(X* = 6.062; df=6; p =0.416)

Table 22 Satisfaction with overall services and facilities for elderly * Types of the

access stations Crosstabulation

Types of the access stations Total
Station A Station B Station C

Satisfacti Dissatisfied Count 6 1 2 9
on with

Expected 5.4 1.7 1.9 9.0
the

. Count

station
facilities

Count 0 1 0 1
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and
Extremely Expected 6 2 2 1.0
services Satisfied Count
for
elderly Satisfied Count 8 1 2 11
Expected 6.5 2.1 2.4 11.0
Count
Somewhat Count 11 5 5 21
Satisfied
Expected 12.5 4.0 4.5 21.0
Count
Total Count 25 8 9 42
Expected 25.0 8.0 9.0 42.0
Count

Chi-Square Tests

Value df Asymptotic Significance (2-
sided)
Pearson Chi-Square 6.062° 6 416
Likelihood Ratio 5.285 6 .508
N of Valid Cases 42

a. 9 cells (75.0%) have an expected count of less than 5. Therefore, the minimum expected count is .19.

The variables are derived from the cross-tabulation. The chi-square test in the
table showed that the station performance does not associate with the overall
stratification of the station facilities and services for the elderly. The level of

satisfaction was defined as five stages in the survey to choose from, but no one
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selected was not at all satisfied with the overall services and facilities. The result shows
that the elderly have a positive or natural attitude towards the station facilities since

the other finding of the physical health conditions has no issue.

Attitude (Reasons to choose the station and ability to use the private car)

In order to compare the impact of vertical accessibility performance on user
satisfaction, the attitude toward choosing the station and the ability to use the private

car is examined using a Chi-square test.

Hc0. There is no relationship between the station facilities' performance and the reason

for choosing the station

Hcl. There is a relationship between the station facilities' performance and the

reason for choosing the station.

A p-value less than 0.05 will indicate statistical significance. Since the
calculated p-value is greater than the chosen significance level (a=0.05), the null
hypothesis is not rejected. So, there is not enough evidence to suggest an association

between the access station types and the reason for choosing the station.

(X* = 4.651; df=2; p =0.98)

Table 23 Reasons for choosing the station * Types of the stations Crosstabulation

Types of the stations Total
Station A Statio Statio
nB nC
Why  do Not near to home but Count 9 0 4 13

you access more accessible
Expected Count 7.7 25 2.8 13.0



this L

The station is near to
station?

my home
Total

Chi-Square Tests

Pearson Chi-Square

Likelihood Ratio

N of Valid Cases

Count

Expected Count

Count

Expected Count

Value

4.651°

6.936

42

16

17.3

25

25.0

df

63

8 5 29
55 6.2 29.0
8 9 42
8.0 9.0 42.0

Asymptotic Significance (2-

sided)
.098

031

a. 2 cells (33.3%) have an expected count of less than 5. Therefore, the minimum expected count is 2.48.

The variables are derived from the cross-tabulation, and the chi-square test in

the table showed no relationship between the station facilities' performance and the

reason for choosing the station.

Nevertheless, the likelihood ratio of the Chi-square

test indicates the possibility of a significant association between the elderly access

station facilities and their reason for choosing the station.

They are likely to choose the station located close, but the crosstab shows

fewer passengers’ access from the partially accessible stations. Therefore, the elderly

living close to BTS stations may use the system more commonly than others.

Ability to use the car and their attitude toward using BTS

HdO. There is no significant association between the performance of station facilities

and the elderly who will use BTS.
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Hd1. There is a significant association between the performance of station facilities

and the elderly who will use BTS.

A p-value less than 0.05 will indicate statistical significance. Since the
calculated p-value is greater than chosen significance level (a=0.05), the null
hypothesis is not rejected. So, there is not enough evidence to suggest an association
between the access station types and the reason for choosing the station. (X2 =

1.375; df=1; p =0.241)

Table 24 Ability to use private car* willingness to use BTS with full facilities

Crosstabulation
Will you use the BTS more Total
often if the stations have
escalators & lifts on both
sides of the street?
Not Sure Yes
Do you have private Yes Count 8 14 22
vehicles?
Expected Count 6.3 15.7 22.0
No Count 4 16 20
Expected Count 57 14.3 20.0
Total Count 12 30 42

Expected Count 12.0 30.0 42.0
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Chi-Square Tests

Value df Asymptotic Exact Sig. (2- Exact Sig.
Significance (2- sided) (1-sided)
sided)
Pearson Chi-Square 1.375° 1 .241
Continuity Correction .690 1 .406
Likelihood Ratio 1.397 1 237
Fisher's Exact Test 315 .204
N of Valid Cases 42

a. 0 cells (0.0%) have an expected count of less than 5. The minimum expected count is 5.71.

b. Computed only for a 2x2 table

The variables are derived from the cross-tabulation, and the chi-square test in
the table showed no significant association between the performance of station
facilities and the elderly who will use BTS. The possibility of seniors using the BTS
could indicate that they do not own a vehicle or do not wish to drive. Therefore, if
every sky train stations have a good infrastructure for vertical circulation, they will have
access to alternative modes of transportation. On the other hand, because they make
fewer trips than the other adult age group, they may not be sure to use the BTS even

though they are fully accessible.
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CHAPTER 5: FINDINGS & CONCLUSION

The results and key findings from the previous chapter's crosstab analysis and
chi-square test are presented in this chapter. The main focus of this chapter is the
relationship between vertical circulation in sky train stations and elderly passengers.
The current study's findings on the travel behaviour of the elderly can be added to
the literature on urban planning and mobility for the Thai ageing society. The current
study's findings were then linked to the previous study to better understand the
attitudes and behaviours of elderly transit passengers. In addition, the conclusions
include recommendations for strategies that could be implemented or used as a

starting point for additional research.

5.1 Research findings

The findings accomplished all three of the study's objectives. The accessibility
performance of the BTS stations was initially assessed using a physical survey checklist.
The measurement identifies the three types of stations based on their vertical
accessibility and the stations' current situation based on the equipped facilities.
Following that, the impact of vertical accessibility performance on the travel of elderly
passengers was evaluated using station types and station user characteristics.
Furthermore, the significant association between station performance and travel
behaviour supports the satisfaction and attitude toward using the BTS according to
their access station types, which were previously defined. As a result, the evidence
and findings are used to develop a station design strategy that will make them easier

to use by encouraging mobility and active ageing.
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5.1.1 The accessibility performance of BTS stations

The stairs are the primary vertical circulation options in every BTS station
because every station does not equip enough lifts or escalators. The escalators are
primarily for ascending to the upper BTS floors. Only major BTS stations have escalators
for descending from the stations. The passengers with limited mobility are encouraged

to use the lifts. However, in some stations, the lifts are only on one street side.

As per the criteria from Table 2, all the BTS stations are categorised as three
different stations. The detail of the accessibility and condition can be found in figure
10. Figure 8 shows the proportion of the station types with vertical accessibility.
Accordingly, 60% of the BTS stations are fully accessible, and 26% of the station is
partially or conditionally accessible for a person who does not want to use the stairs.
The last 14% of the stations have limited accessibility for vertical circulation at the

station from street to platform level, such as Na Na station.

W Station A
Station B

W Station C

Figure 26, The pie chart shows the percentage of the stations in three different

categories
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Figure 27 The bar chart shows the numbers of the stations in 3 BTS lines by the

different categories

When the station types are looked at per different BTS lines, 7 out of 13 Silom
line stations have partial or limited access. (See figure 9). There are no fully accessible
stations in the Gold line. In contrast, 32 out of 47 stations of the Sukhumvit line are
fully accessible. As a result, the accessibility performance of the BTS station at

Sukhumvit stations is better than the others

5.1.2 The characteristics and travel behaviour of the elderly
The characteristics of the elderly

Sixty per cent of respondents in the present study use Station A as their access
station, compared to 19 per cent and 21 per cent, who use Stations B and C. Therefore,
elderly passengers are more likely to access the fully accessible stations than the

partially and limitedly accessible stations.

The characteristics of the elderly passengers have been described by their age,
gender and health conditions. According to the numbers, 60 to 65 years old passengers
participated more than 66 years and above. Regardless of age, almost 60 % of the

respondents’ access stations are station type A, which has fully vertical facilities.
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Consequently, the present study has more female than male seniors. Although every
type of station has senior female users, station A has the most access to others.
Because the elderly may be less dependable regarding vision and physical health,
characteristics related to these conditions were also investigated. In any case,
conditionally accessible stations, according to the table, are used by 16.6% of the

seniors who have physical issues such as chronic pain.

Additional characteristics of older people who may require walking help and
support are considered when evaluating the station's accessibility. During the survey,
none of the wheelchair users is discovered. So, in this case, 16.7 % of older people
who use walking support answered that they used walking canes or umbrellas when
they walked. Eighty-three per cent of those surveyed do not require assistance. Despite
a lower proportion, those using walking aids have visited four out of seven partially
and limited accessible stations (B and C). During data collection, not visually impaired
or wheelchair users were also discovered. In addition to Table 4 crosstab result, 73%
of respondents have poor vision. However, elderly passengers with vision issues have

used station types B and C.

Half of the elderly ride the BTS with family or friends, and 47.6 per cent ride
alone. The elderly passengers who commute alone have access to stations that are

partially or limitedly accessible.
The travel behaviours of the elderly

Only 7% of those who responded to the survey said they use the BTS daily.
On the other hand, though, none of the daily passengers in station B. BTS is used
infrequently by 33% of respondents. All frequencies are visible in fully accessible
stations. Regardless of access station type, elderly trips are made four times per week
or less. Except for those who use BTS depending on their trip reason, the 10:00 to

16:59 time slot has the highest number of elderly passengers in every station type.
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Fewer or no elderly respondents use the BTS during rush hour, before and after rush

hour, particularly at stations B and C.

The primary purpose of BTS trips for the elderly who have access to station A
is to visit and go to recreational places. Second, in station A, access for the elderly is
shopping and going to health care facilities. Users of Station C do not take the BTS to

hospitals or clinics.

Satisfaction and Attitude

The elderly passengers choose their access station because it is close to their
homes or more accessible but not close to their homes. Even though they are not
close to home, both the fully vertically accessible station A and the limited vertically
accessible station C have been used. They chose the station to connect to other

modes of transportation if it is not close to their home.

Elderly passengers take the escalators to access all station levels while they
use the steps to exit the concourse and platform. The majority of lift activity occurs
when leaving the platform. Regarding facility satisfaction, older travellers' attitudes
regarding stairs are predominantly neutral. Despite the station's limited accessibility,

half of station C's users are somewhat satisfied with the lift.

In contrast, half of station B's passengers are dissatisfied with the elevators.
Furthermore, 33.3 per cent of station C users are dissatisfied with the escalators,
whereas neither station A nor station B users are displeased. Older people who do not
own cars are more likely to use the BTS if every station is fully accessible with vertical

facilities.
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5.1.3 The impact of vertical accessibility performance to Bangkok mass transit stations

on the travel behaviour of elderly passengers

The crosstabulation analysis reveals a relationship between the behaviour and
characteristics of the elderly and their access station types. The chi-square test results
presented in Chapter 4 demonstrate the relation between vertical accessibility

performance and the travel behaviour, satisfaction and attitude of elderly passengers.

The impact of the station's vertical accessibility performance on the BTS trip
frequency of the elderly suggests no significant relationship exists between them.
Nevertheless, crosstab results indicate that even fully accessible station users ride the
BTS less than twice per week. In addition, most respondents are somewhat satisfied
with the station facilities and services for elderly passengers, regardless of their access
station types. The Chi-square test reveals, however, that the satisfaction of elderly
passengers with the services and facilities for them is not strongly correlated with the

kind of access station they use.

There is no significant association between the performance of the station's
facilities and the reason for choosing the station. In addition, the Chi-square test
evaluates the attitudes of the elderly towards using the BTS if the stations have
facilities for vertical access based on their ability to use the private car. Although the
findings reveal that station facilities' performance has no significant relationship with
the elderly using BTS, the desire to take BTS can be seen in crosstab results. Hence,
the elderly who do not have a car prefer to use the BTS more than those who do if

every station has adequate lifts and escalators.

It is assumed that vertical accessibility performance at Bangkok's mass
transit stations has no significant impact on the travel behaviour of elderly

passengers based on the results of the crosstabulation analysis and chi-square test.
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However, if the sample size were changed, the chi-square test results would be

different because it depends on the number of respondents.

5.2 Conclusions

5.2.1 Summarizing the key findings

The facilities for vertical circulation of the sky train stations participate in the
elderly accessibility to the BTS system. In the case of BTS stations' facilities, 60 per
cent of the stations’ vertical circulation is fully accessible, and the partially and
limitedly accessible stations are 26 per cent and 14 per cent, respectively. Thus, the
BTS stations’ vertical accessibility performance shows that the present condition has
an opportunity for the elderly to access the transit. Moreover, the proportion of survey
participants indicates that elderly passengers are more likely to access the fully
accessible stations than the partially and limitedly accessible stations. On the other
hand, as the fully accessible stations are more than the partially accessible and limited
accessible stations, the elderly may access or egress the stations more than expected.
However, some stations with inadequate facilities would distract older people from

using the BTS.

Station type A, which has full vertical access, is the most coommon among age
groups. Alternatively, the station with limited vertical facilities has fewer users aged 66
and older than the other stations. Although the elderly rides the BTS alone or with
someone, both fully accessible and limited accessible station users ride with someone.
Elderly BTS passengers use the BTS less than twice a week, regardless of access station
type. During peak hours, the majority of them do not use BTS. Although the elderly
rarely use the BTS, they take it for various reasons. The elderly's most common BTS

trips are visiting, shopping, and visiting health care facilities. Hence, the seniors actively
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participate in society by taking the sky train. Nonetheless, the different station users
demonstrate that their choice of access station is influenced not only by proximity to
their homes but also by whether the access station is accessible via other modes of

transportation, even if it is not close to their homes.

Furthermore, the physical characteristics or health conditions of the elderly
passengers indicate that, with the exception of their visual conditions, older people
with better physical conditions may use BTS more than others. Even though 73.8 per
cent of respondents have a vision problem, the visually impaired elderly passengers
were not observed during the survey. The elderly wheelchair users were not also

discovered during the study period.

Regarding user characteristics, age and gender are not influenced by their
choice of stations. However, their physical health and vision depend on the facilities
they use to enter and exit the stations. For example, escalator users are more likely
than stairs and lift users to access the stations regardless of age and gender. It
pointed out that escalators are the most practical facilities for vertical access. However,
they are only used for ascending every level of the stations. In the meantime, there
are more stair users than lift users when egressing the station. As the escalators are
not available to go down from the platform or concourse, they are assumed to use
the stairs, whether they are reliable or lifts are unavailable. Since there are no
wheelchair users or visually impaired people involved in the survey, their aspects of

the station facilities may differ from the present user characteristics findings.

Likewise, satisfaction with the facilities reveals that elderly passengers are
assumed to have positive attitudes toward the station's facilities and services. The
findings also indicate that adequate station facilities for vertical circulation would

encourage them to use BTS more frequently, particularly those without private vehicle.
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However, there is no significant relationship between the access station types, the
reasons for selecting the station, or the frequency of BTS trips. Accordingly, the ease
of access to station platforms via escalators and elevators could not affect the

travel behaviour and satisfaction of elderly transit riders.

5.2.2 Discussion of the previous studies

There are more female participants than males in the present study, which
contrasts with the survey in Pakistan by Ahmad Z et al. (2015). In the behaviour of the
elderly, the seniors’ BTS trips less than two times per week is not much different from
the study of Thai elderly from other provinces in 2020 by Champahom et al. Trip
frequency of the older adults surveyed decreased with age; both for public transport
and self-driving in the case study in Pakistan. Therefore, the elderly may not frequently
use public transportation or may only go out on rare occasions. The seniors' BTS
passengers' BTS using time, on the other hand, is not the same as in Champahom’s
study because their study found the elderly from other provinces use public

transportation in the morning while most of the BTS using time is in the afternoon.

The present study is not consistent with Srichuae et al. (2015). They stated that
rapid transit was not often used by the elderly to go to public places in Bangkok as
the respondents used BTS to go to recreation places and markets. However, the
purpose of elderly trips is similar to that of Champahom (2020)’s study that found
public transportation was taken when shopping and health activities were done in the
elderly. The safety-enhancing equipment for public transportation service users is an
essential factor that must be improved for all elderly passengers in Thailand. Despite
the fare being reduced for the elderly, other services and facilities have been limited

for them Chaisomboon et al. (2020).
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Besides that, there is a positive relationship between a railway station’s level
of step-free accessibility and the percentage of PRMs who use it. Swift et al. (2021).
The satisfaction and attitude findings of the elderly in the present study also confirmed
that. Two-thirds of respondents admitted negative feelings about using public
transportation in the study by Ahmad Z et al. (2015). However, the assessment of the
BTS elderly passengers reveals that they are either neutral or satisfied with the BTS
facilities and services. For seniors who do not have a car or cannot drive, reliable and
safe, affordable transportation modes are also suggested in Srichuae et al. (2015) and
Ahmad Z et al. (2015). The present evaluation of the BTS facilities and elderly
passengers also follows their statement because the respondents who do not own a
private vehicle are more likely to use the BTS if all the stations have completed
facilities. The previous studies do not include the trip companions of elderly
passengers when using public transportation. The present study considers having a trip
companion in their BTS trip an independent variable. Almost half of the elderly
passengers from this study ride the BTS alone. Furthermore, hence, the elderly

passengers independently commute by taking BTS.

According to the case studies in WHO's Age-friendly City, the elderly in Nairobi
fear elevators and must be escorted. In contrast, the elderly in Tripoli fear becoming
stuck if they use elevators because of the frequent power shortage. The findings of
this study also indicate that the elderly prefer to use stairs and escalators over
elevators. Hence, even while facilities such as elevators ease their access, some elderly

may be unfamiliar with using them.

The facilities referred to as step-free access in this study are the lifts and
escalators for vertical access to the station Swift et al. (2021). Their assessment also
revealed a link between the number of people with reduced mobility (PRMs), stations’

step-free accessibility, and the significance of universal design in the UK. The present
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study finds no significant relationship between station selection and facility
performance. On the other hand, the elderly with physical or visual impairments has
less access to stations with limited or no facilities, implying that the elderly prefer to
take BTS from fully accessible stations. Since visually impaired or elderly wheelchair
users were not observed at the stations during the study period, the effects of the BTS
stations' vertical accessibility on those with limited mobility are not indicated by the
study results. The findings suggest that older individuals without or with fewer physical

conditions will use the BTS more frequently than those with conditions.

Nevertheless, the satisfaction of the whole trip may not be the same as the
satisfaction with the ease of access to vertical facilities. Aside from facilities and
accessibility, demographics, health, socioeconomics, built environment, car access, and
housing type all influence senior travel (Yang & Cui, 2020; Haustein & Siren, 2015).
Various factors are associated with the mobility behaviour of the elderly, and it has
been stated that the determinants of the elderly's travel behaviour directly or
indirectly impact the elderly attitude towards transit trips. According to the findings,

public transportation is vital for those who cannot drive or afford a private vehicle.

As previously stated, the present study did not include the entire elderly
population of Bangkok, and the impact of vertical facilities on the travel behaviour of
the elderly cannot be inferred from the statistical findings. However, seniors' use of
public transportation is influenced not only by the facilities but also by their
socioeconomic status, where they reside, the accessibility of their destination, and their

health.
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5.3 Strategies Recommendation

Althousgh the test result cannot conclude a significant relationship between the
ease of access to the station via facilities and the elderly, it indicates the potential for
elderly transit use. Furthermore, the elderly's BTS trips and attitude toward the
station's facilities suggest that passengers are slightly satisfied with the present
situation. Besides, the measurement results of current station facilities and their
performance reveal how to improve Bangkok's transit facilities for an ageing population.
Finally, these findings led to the strategy recommendations for active ageing in society
and vulnerable groups to participate in the city due to the ease of commuting in our

city.

The limitations and findings of the study regarding the factors influencing the
travel behaviour of the elderly may inspire another analysis to expand the aspect of
accessibility for the elderly or individuals with limited mobility. The three-perspective

future study was also concluded at the end of the study.

5.3.1 Age-friendly transportation

The study suggests urban mobility strategies be inclusive the older people. As
the ageing society is growing in Thailand, public transportation should emphasize its
service to seniors. Transportation overcomes social isolation and promotes active
engagement and community integration. (Novek & Menec, 2014). The WHO guidelines
for age-friendly transportation also include safe and accessible shelters and stations
as vital aspects. In addition, the present study's findings highlight the accountable
factors of station accessibility via vertical infrastructure. Present and future elderly
residents could indeed contribute to the community's well-being. BTS rides are

essential to their commute, as BTS is the backbone of Bangkok's public transportation
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system. Not only is encouraging the elderly to use public transportation affordable,
but it also promotes social cohesion. Although the ease of access to the station
platform by vertical circulation does not impact the travel behaviour of the elderly

passengers, the facilities and services of transit might consider for the seniors.

Barrier-free buildings and streets improve the mobility and independence of
disabled individuals of all ages. In some cities, physical access barriers are mentioned,
which can discourage elderly individuals from leaving their homes. Nevertheless, some
elderly individuals do not always find the features for the elderly to be comfortable.
Older people might drive less frequently or not at all. They might not have access to
a personal vehicle and therefore need to rely on family, caregivers, or public
transportation. Age-related physical challenges, such as vision and mobility issues, may
limit an older person's ability to drive or use public transportation. A lack of
transportation may impact their daily activities, access to healthcare, and health.

Transportation may not be a barrier to active ageing. (EMTA, 2007)

The investigation into the BTS trips' intended uses also revealed how crucial it
is for seniors to be able to move about the city and engage with the community.
Therefore, promoting and preparing public transportation that is more comfortable,
accessible, affordable, and secure is beneficial for active ageing in urban areas.
Therefore, age-friendly stations could be the primary strategy for this study. The
present study's findings paved the way for two initiatives that could improve the

accessibility of BTS stations for the elderly, which are as follows.

Initiative 1: Concentrating on the effectiveness and safety of existing facilities

for older passenger

The BTS stations encourage the elderly and passengers who have difficulty

walking upstairs to use the lifts from the street level. "Use Elevator" posters are on the
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stations’ street level. However, the lifts at some stations are either not operational or
are undergoing maintenance. Aside from that, the study found that elderly passengers
prefer to use escalators and stairs rather than lifts. In addition, as in the previous

studies, the elderly may be afraid or unfamiliar with using lifts.

Twenty-five out of the sixty-three stations does not have full vertical circulation
facilities. Especially, Silom line and gold line users may face challenges in accessing
the stations when they cannot use the stairs. Therefore, those partially accessible
stations should be upgraded with enough facilities. For example, as the elderly are
satisfied with the escalators, a station should have at least one escalator on each side
of the street when the lifts are not possible to install. Furthermore, the majority of the
elderly have poor eyesight. In contrast, according to the study, only a few elderly
passengers require walking aids. Beyond the vertical facilities, station information maps,
wayfinding, and reliability sisnage may all contribute to the stations’ facilities and

services.

Before upgrading the stations to achieve complete vertical accessibility, the
existing facilities must be reliable and functional. Accordingly, escalators and stairs are
more prominent in vertical circulation for elderly users. Since the existing escalators
only ascend, the stairs should be equally dependable to exit the station. Additionally,
the speed of escalators could be modified so that the elderly can easily ride them, for
example, by decreasing the speed. Although the stairs are not technically a vertical
circulation facility, they are the primary means of accessing the platform. Likewise,

ensure that the stairs are not slick and that the handrails are in good condition.

Existing vertical facilities should initially prioritise the safety and efficiency of
older passengers, despite their satisfaction with the current state. Consequently, the

platform may necessitate upper-level access, and the facilities may present some
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limitations for some seniors. However, the variety of station access options may

encourage the elderly to travel throughout the city.

Initiative 2: Go about easily for the active ageing of Thai seniors

The study indicates that the BTS sky train has a role in the mobility of seniors,
despite their reduced trip frequency, based on their various BTS travel purposes, such
as going to markets and healthcare facilities. Aside from that, some passengers use BTS
to connect to other means of transportation, or they choose the station since it is
more accessible from their homes. However, the elderly may have a lesser income
and less ability to drive than young adults. In addition, the majority of them do not

have health insurance, which may cover the accident.

The study findings reveal that the elderly mostly use the BTS during non-rush
hours. That highlight that their travel characteristics are different from the adults. They
are also weaker in technological knowledge to access transport-related information,
too. (EMTA, 2007 & WHO, 2007). Hence not only the facilities but also the services and
information should be considered to access by the elderly passengers for their

commute trips.

This study aims to analyse station accessibility via vertical circulation.
According to one of the findings, the elderly take the BTS from such stations even
though they are far from their homes since they are more accessible. So the
findings uncover some older passengers' BTS user behaviours. The travel behaviour of
the elderly is influenced by some factors, with accessibility being one of the essential
aspects that may alter their opinion of public transit. Especially in urban areas, access
to reliable public transportation may support active ageing in Thailand's future ageing
society. Access to rapid transit can inspire senior citizens to engage more in various

urban activities without stressing traffic congestion or travel costs.
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Reliable services and age-friendly planning are crucial factors for an ageing
population. Mobility is a component of promoting active ageing in urban areas. In
addition, raising awareness and disseminating information through multiple platforms
could facilitate their mobility. (NORC,2019 & WHO, 2007) Therefore, the facilities and
services of the vehicle stops and stations must be economical and accessible to older
Thai citizens. We cannot compel others to perform what we would like, but we may
provide for their necessities and well-being. Therefore, making them more accessible
through improved transit and adequate facilities might bring Bangkok residents of all
ages together. Ultimately, age-friendly transit services and policies should consider

elders' well-being, travel convenience, and safety using a holistic design approach.

5.4 Future study recommendations

The findings of this study may contribute additional knowledge to the transit
facilities for the elderly, which may support the active ageing of the population.
However, the study has limitations, such as time and sample size, that prevent it from
examining seniors' attitudes. In addition, the vertical accessibility of the station was
evaluated solely from the street. Therefore, other factors, such as station location and

connectivity, may impact the accessibility of the BTS system.

Due to the study's scope and limitations, the BTS accessibility-related research
or station design performance research can continue. For example, as all downtown
stations are located in TOD areas, certain station exits are directly connected to
buildings. Therefore, in the case of partially accessible stations, the interconnectedness
between the station's buildings, entrances, and exits may also be thoroughly
investigated. In addition, the survey could be conducted with a small sample of elderly
passengers, and detailed research on their awareness of services and facilities could

be conducted with many passengers over 60. Moreover, qualitative research
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techniques have been applied in the past when analyzing the travel characteristics of
the elderly. Thus, a qualitative study or a mixed-methods approach should be

employed to investigate the accessibility of older transit riders further.

Lastly, the well-being of the elderly, their ability to actively participate in urban
society regardless of their age, and the accessibility of Bangkok's mass transit adopting
vertical circulation also play a part in urban cohesion. As a result, the public
transportation study may continue not just for the ageing population but also to

enhance transit facilities as part of the city's mobility.
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APPENDIX 1: SUREY FORM
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(Evaluating the impact of vertical accessibility at Bangkok mass transit stations on the
travel behaviour of elderly passengers)

Ms Yoon Ei, a student of MSc. Urban Strategies (Chulalongkorn University) collected this
survey for her graduation thesis requirement. The survey questions concern the elderly
passengers' experiences using Bangkok's BTS stations. Therefore, this survey is open to all
BTS passengers aged 60 and up. However, the responses and organised data will only be
used for academic purposes. Thus, in this survey, respondents are not required to provide
personal information such as their name or contact information.

It is estimated that answering the questions will take 10-15 minutes.
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Section 1: Travel behaviour of the elderly - Wﬂansiumilﬁumwmé’gamq

Questions Answers (Variables)
1. | What type of ticket do you Please select one option
usually use?

n3uFenuilmiauden
Tngunfnaildiiaumeiinlvg
Rabbit Card for Senior - Unsusudn dmiugaseny
Normal Rabbit Card - Unsusuin

Single Journey Card - Unslagansiiieaien

One Day Pass - Unslagarsuszinnuilsiy




How often do you take the
BTS in a month?

Auld BTS Answialieu

Please select one option
ﬂqm%ﬁaﬂmﬁamuﬁaﬂ
Everyday

1-2 times per week

3-4 times per week

5-6 times per week

Seldom

When do you usually ride the BTS during the

week?

TngunAdunsiemnsaaiia 8Ts LaTlaun

ian

Please select up to 3 options

ngauLAaN Lidusndon

0 6:00 -7:00 am
7:30-9:30 am

10:00 am-4:30 pm
5.00-7:30 pm
8:00-11:30 pm

Depending on the purpose of the trip - udaus

LMQNﬁﬂWiLﬁu‘ﬂN

When do you typically ride BTS on

the weekends?

Tngunfunganaiia BTS valaun

nan

Please select up to 3 options
nyadenliiiiusniaden

6:00 -7:00 am

7:30-9:30 am

10:00 am- 4:30 pm

5:00 — 7:30 pm

8:00 - 11:30 pm

Depending on the purpose of the trip - LLéj’JLLm'LWJwami

AU
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AMY BTS luvhAanssueylstng

What are your BTS trip purposes?

- \a ~
ﬂ?m’]La@ﬂlﬂJLﬂu3W’NLa@ﬂ

Please select up to 3 purposes

Health Care (Hospitals, Clinics, etc.) lUnsiaguamviony

funde NlsanenuIansenann

Shopping (Market, Malls, etc.) 1U%a“ua¢] (man;,

FETINAUAN)

Recreation (parks, museums, elderly centres, etc.) W

e (auansnsedy, Witsdnd, qudasguiaseny 9)
Religious (Temples, Wats, etc.) lUinusamauaniudue
Visiting (to relatives, families, etc.) lUiBgugavseiiiou

Working (office, school, markets, etc.) Tuvhau (eanile,

159581, nanm)

Others ...
Do you have private vehicles? i Yes
Aadlsodiulg 14idl No
Do you use BTS App or check the 14 Yes
website for train information? oo

14 No
anlduew BTS vioguiulevi BTS tilem
“ﬁaaﬂaﬁmﬁuﬁmwaﬂ BTS v
Before leaving home, do you usually 7339 Yes
check the first station's facilities, such ‘

Ling29 No

as escalators and lifts?

NoUAMEDNINTIY ANATIVFAIGII
ANUaYAINYRIANNT BTS usniinm

foansiy wutuladeu Auans Tuu
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Before leaving home, do you usually
check the exit station's facilities, such

as escalators and lifts?

fouANoBNIINTIL AMATIVEIGINIE
ANNAEAINYRIAnT BTS gavheiinm

Foansld wutuladou fuand T

#9239 Yes

1aim533 No

10

Do you know that there is the station
map and facility information on the

concourse level?

Azl uIwnes unufives
an1iluazdeyaingiudsiueainy

avaInuesanil

31U Yes

laims1u No

11

Do you know the BTS website and
App have information about station

facilities?

Aaumsulundnuen BTS Audiulesi BTS
a P v a v a o
funuiuardoyafeaivdsuieniy

aganvewnanil

N3V Yes

lsinsau No

Section 2: Satisfaction with the station facilities - A URswelafUABIUIBANNFTAINVRIENNT BTS

Questions

Answers (Variables)

Which BTS station do you usually choose | Please write down the name of the BTS station

when you go out from home?

where you typically go

89



mounneand Nty Aaluldani BTS Tnu
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ﬂ?m’]L%Hu%ﬂﬁﬂ?umﬂmllﬂ‘ljﬂ@ﬂﬂﬁﬂLﬁJEJﬂquJEJﬂﬁ]']ﬂUWU

Why do you select this station when you

go out?

ihlurautiadenanniil

The station is near to my home - aaniillndtugu

The station is not near to my home but more
accessible to the platform - aaniilyildeglndtuduus

o

fuildeenuneanugzain

Others ... mrf;?iue]

] | "
— > = - —— e = 4
7 e My .
Sy bipiosm level o 3 .;1 ‘\;5: =3 - ‘
| N b = W
» CD v X
; L
ef]y’uﬂ ! level =
Z8IN\/ / . /
5 om NS : o
Famn N | | I Y
1 ! [} 1
i - = =
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Fuiuauy i AL e W @@.ﬁf"& ' ;
Street level W LR Bl 582 1 TR T o -

Figure showing the levels of a BTS station

When you go from the BTS station's
street level to the concourse level (ticket
booth floor), which vertical access do

you usually use?

& o aus o
nananazuluuwanni Auldddneany

avmanle

AN Lift/Elevator

Juladau Escalator

“Jula Stairs
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When you exit the BTS station's
Concourse (ticket booth floor) to the
street, which is the vertical access you

usually use?

LIANANAININTUTIVUNLAMAUAITUN AU

ANAIEITLA

avls Lift/Elevator

Jula Stairs

Have you ever had trouble getting to the

concourse level of the station?

) £ S o ' )
namefitgrlunmsezduluitudmies

ny

LAY Yes
laliae Not at all

U19ASI Sometimes

Which vertical access do you usually use

when you go to the platform level?

v
@

£ < va o
nanAuIzduluTuwa) Aadlddeiuae

ANNETAINtA

av# Lift/Elevator

Juledou Escalator

ula Stairs

Which vertical access do you usually use
when going down from the platform to

the concourse level (ticket floor)?

LAAMMINTUIIUTIAIAUT TN

ANaIMEIElA

aW# Lift/Elevator

Jule Stairs

Have you ever had trouble getting off the

platform of the station?

Aauaedlgmlunisamindumnumaiiv

1 Yes
lalimed Not at all

WBIU19ASI Sometimes
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Do you have any difficulties using the

stairs in the stations?

adidgymlumslétulanianil BTS lnun

i Yes

138l Not at all

U9ATI Sometimes

92

14. How truly satisfied are you with the facilities such as lifts and escalators provided by the station to which you

have access? (Please select one in each row)

nyuenseAuAuwelavesdidwIBALaEAINYesani BTS

Facilities Not at all Dissatisfied Somewhat Satisfied Extremely
< . satisfied Satisfied
FA9DNUIYANUALAINVDIFN1UY Satisfied
BTS
wolawn
luifianela , wolayn
lainala Wola .

GH] Nen
Stairs
Fula

Lifts/ Elevators

anlet

Escalators

Juladou

and signs

fineqfiannil BTS

Reliable of the information

Anuwetiovestheuditeya

Helpfulness of the staff
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ANUYIMEDINNLINTINAN

aondl

Sense of safety

v 9
muganlaonne

Waiting Area

%

NuNTe

WHEELCHAIR Accessibility

madfsdmsudldsadu

Station information & overall

services for elderly

Joyaiigaiunsldaniiiug

UIMsenedmsuggeey

Section 3: Elderly Passengers' Characteristics

1 Gender 919)9 Female
e Hu1e Male
laiensey Prefer not to say
2 Age Please write down your age (60 years old and
above)
1Yy
NIUNTEUDIYVBIANM

3 Are you still working?

Audsinieg g

o

whaueg- Yes

BNY9La? No
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Do you have a regular income like a pension? 1 Yes
Aafisglivszdvuduiunidatinglw 13id No
Do you have medical insurance that covers minor | 3 Yes
injuries? -
il No

AuilusEiugun wviseUseiugURvninseuay

q

L @ v

gURmadnToerentsundulv

Who do you usually travel with when taking the
BTS?

vanadlduinis BTS aaudumsiulas

Please select up to 2 options
nyandenliiiiuzniaden
-
AULALI - No one
auluasauad - Someone from my family
o )
WWeu 9 -Friends

Wala -Caregiver
RURT)

Do you frequently request assistance from the

staff when boarding the platform?

AMYBANUTILMRNIIMT AT BTS Lil

foanstuluntuuat b

LU almost always
UNATI Sometimes

laivae Never

Do you require a walking aid, such as a walking

stick, when you go out?

nanAueanNUIL Ansesldaunsaltiedu 1uld

Wingaewes wiold

o'ld Yes

o lld No

If you answered YES, what kind of walking or

moving assistance do you use/require?

Please select one option
n3uuFeNINIuGeN

o lalldoyls - Nothing
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fnAumeuUAAUAINURB W

‘197 madldgunsaltiedu axlsths

o liwheaewea - Walking Stick (or Walking Cane)

O lﬁhg’l - Crutches

O saufuAuRng - Wheelchair

O eAANBIYIBLAULEID1Y - Walking frames or
rollators

O Others ...... 3u 9

v v
= |

Y = Na g &y & H
1A0U BTS UANANIUNUDUU VUFTU

Y
v

LM kaznTuIvemgiutuyg

a1 AaglEuINg 8BTS Uoetunsely

10 Do you have any physical health issues, whether i Yes
severe or minor, that may limit your ability to go out? "
14 No
(Chronic pain, such as back pain, leg ache, or knee
pain)
Auiindfnvesgunlusumsitiumdlufiannd
BTS v3eli 1y UaniFess oansiinmas eanisuan
191 911502997
11 How do you think your vision or physical health o Answer - lUsaasuly
concerns will influence your decision to ride the BTS? Good
ANARITYIMNIINUENEAYTeaYNIN A8l | Bad
nanumsidenfiaglyuinig ets sl Others
13 Will you use the BTS more often if the stations have 14 Yes
facilities on both sides of the street and every level? o
g No

laiwsla Not Sure

Thank you for answering and involving in the survey for my research.

YBUAMTNITINABULUURDUUAY



NAME

DATE OF BIRTH

PLACE OF BIRTH

INSTITUTIONS ATTENDED

HOME ADDRESS

PUBLICATION

VITA

Yoon Ei Kyaw

2 February 1994

Myawaddy, Myanmar

Thanlyin Technological University

99, Room 1005, Ratchaparoap Soi 14, Makkasan, Ratchathewi, Bangkok. 10400,
Thailand

YOON EI KYAW AND PEAMSOOK SANIT (2022). EVALUATING THE IMPACT OF
VERTICAL ACCESSIBILITY PERFORMANCE TO BANGKOK MASS TRANSIT
STATIONS ON THE TRAVEL BEHAVIOR OF ELDERLY PASSENGERS. Full Paper
Proceedings of 13th Built Environment Research Associates Conference, 2022
on Towards Equitable Futures: Sustainability, Well-being and Digital

Transformation. Thammasat Design School. Bangkok



	ABSTRACT (THAI)
	ABSTRACT (ENGLISH)
	ACKNOWLEDGEMENTS
	TABLE OF CONTENTS
	FIGURE LIST
	TABLE LIST
	CHAPTER 1: INTRODUCTION
	1.1 Background
	1.2 Research Questions
	1.3 Purposes of the Study
	1.4 Scope of the study and case study area

	CHAPTER 2: LITERATURE REVIEW
	2.1 Elderly and the Urban Transportation
	2.1.1 Key Determinant of Elderly Passenger's Travel Behaviors

	2.2 Age Classification and Thailand's Elderly
	2.3 Related Literature Study
	2.3.1 Summary of the related literature


	2.4 Literature Review Conclusion
	CHAPTER 3: RESEARCH DESIGN AND METHODOLOGY
	3.1 Research Method
	3.2 Procedure of the research method
	3.3 Data Collection and Data Collection Guide
	3.3.1 Case Study Location
	3.3.2 Study Respondents
	3.3.3 Data Collection Methods
	3.3.4 Data Collection Guide
	3.3.5 Developing the physical inception checklist
	3.3.6 Background of questionnaires in the survey design

	3.4 Data Entry and Analysis
	3.5 Limitation of the study

	CHAPTER 4: ANALYZING
	4.1 The accessibility performance of BTS stations
	4.1.1 The physical characteristics of the stations
	4.1.2 The accessibility performance of BTS stations
	4.1.3 Types of the station according to accessibility level

	4.2 The travel behaviour and characteristics of the elderly
	4.2.1 The characteristics of the BTS user
	4.2.2 The travel behaviour of the elderly

	4.3 The impact of vertical accessibility performance on the travel behaviour of elderly passengers in the Bangkok mass transit system
	4.3.1 The impact of vertical accessibility performance on the frequency of using the BTS
	4.3.2 The impact of vertical accessibility performance on the satisfaction


	CHAPTER 5: FINDINGS & CONCLUSION
	5.1 Research findings
	5.1.1 The accessibility performance of BTS stations
	5.1.2 The characteristics and travel behaviour of the elderly
	5.1.3 The impact of vertical accessibility performance to Bangkok mass transit stations on the travel behaviour of elderly passengers

	5.2 Conclusions
	5.2.1 Summarizing the key findings
	5.2.2 Discussion of the previous studies

	5.3 Strategies Recommendation
	5.3.1 Age-friendly transportation

	5.4 Future study recommendations

	REFERENCES
	APPENDIX 1: SUREY FORM
	VITA

