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Abstract

Seniors' Outdoor Survey (SOS), an environmental audit instrument for determining how
much green space in a long-term care environment reflects interests and outdoor usage by the
elderly. The content of the leading Seniors' Outdoor Survey (SOS) items initially was based on
relevant literature and preliminary studies in a variety of long-term care settings. The
restoration needs are vital to the elderly well-being. Overburdening and not getting resources
for healing will lead to a health problem that can lead to chronic diseases such as heart
disease, exhaustion, insomnia, stress, or burnout syndrome. Therefore, the study aims to
evaluate the environmental features (green space) on elderly attention restoration using the
Seniors’ Outdoor Survey (SOS). The features include (i) fascination, (ii) being away, (iii) extent,
and (iv) compatibility components. The relationship of Seniors' Outdoor Survey (SOS) and
attention restorative for the elderly are also based on the selected four domains of (i) access to
the green space, (i) outdoor comfort and safety, (iii) outdoor activity and (iv) indoor-outdoor
connection at retirement homes. Overall, these findings illustrate the framework for indicating
the methodological process which is helpful for future environmental audit assessment in
retirement homes in Malaysia. The findings will lead to possible gains for elderly well-being
(mental) and quality of life.

Keywords: senior outdoor survey; environmental audit; the elderly; attention restoration; green
space

1.0 INTRODUCTION

Over the next few decades, there will be a growing demand for facilities for the elderly,
such as nursing and continuing-care retirement services, as many of them would become
weaker. In terms of physical and psychosocial wellbeing, those living in some purpose-built
facilities for the elderly must have access to outdoor space specially designed to meet their
needs (Cooper Marcus & Sach, 2014). Many research revealed that access to outdoor space
might provide valuable health benefits for the elderly, particularly in long-term care facilities
where residents seldom leave. Spending time outside can theoretically boost morale, sleep
habits and vitamin D absorption, preventing spills that fracture (Detweiler et al., 2012).

Unfortunately, it is generally documented that most outdoor spaces tend to be underused
in retirement homes because most of the elderly spend most all their time in the facility setting.
The identified environmental barriers to outdoor use include insufficient shade and seating,
unsafe walkways, and self-locking doors (Access to Nature for Older Adults, 2014; Rodiek,
Lee, & Nejati, 2014). Since spending time outdoors is not mandatory, a comprehensive
assessment of outdoor access remains a low priority, despite universal recognition as a
significant health-promoting feature in long-term care settings. The issue of why the elderly do
not use outdoor spaces has become a challenge for researchers and planners, as well as for
facilities managers and corporate decision-makers, who must give priority to use less money to
develop outdoor space for the happiness of the elderly (Rodiek et. al 2014).
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Deprived of an acceptable assessment environmental audit tool, it is impossible to decide
which ecological characteristics can easily promote outdoor use and meet the desires of the
elderly at retirement homes. Therefore, this paper discusses an observation instrument's
development to address the elderly need at outdoor space by using SOS (Senior Outdoor
Survey) as environmental audit tools. Spending time outdoors provides significant health
benefits for older adults (Detweiler et al., 2012). However, in long-term care environments,
outdoor spaces cannot offer sufficient protection for the needs and interests of the elderly.

SOS (Seniors' Outdoor Survey), the environmental audit tool was created as a legitimate
and accurate way to determine the community's outdoor space based on how well they meet
the needs and desires of aged residents. This application-oriented method can regularly
analyse and compare a wide variety of senior facilities and outdoor spaces to facilitate
decision-making. A variety of evaluation tools have been created to measure the qualities of
the physical condition of long-term care facilities emphasizing solely on the indoor space
(Rodiek, Nejati, Bardenhagen, Lee, & Senes, 2014). Therefore, this paper adopts the Seniors’
Outdoor Survey (SOS) as an environmental audit tool to demonstrate the methodological
framework of the relationships among the environmental features of the elderly attention
restorative.

2.0 ENVIRONMENTAL AUDIT TO THE ELDERLY

An environmental audit means auditing on different things for different people (Er, C.Y et
al. ,2016). The term also carries meanings such as environmental assessment, ecological
survey and green assurance. Some studies consider environmental audits only discuss
ecological issues, while others use the term to describe environmental, health, safety and
environmental audits. The environmental assessment tool has been created to address the
need for a reliable instrument to assess outdoor access for long-term care residences (Rodiek,
Lee, & Nejati, 2014). The importance of environmental audits to the elderly can improve and
preserve environmental protection and respect sustainable development at retirement homes.

An environmental audit is an independent assessment of policies and principles, systems,
procedures, practices and performance and other elements of elderly ecological matters. This
is for verification and validation to ensure that various environmental laws are complied with,
and adequate care has been taken for the elderly environment (Er et al. ,2016). Environmental
audits also provide information on the preparation of emergency plans in elderly facilities and
raise awareness of the management and employees of the elderly.

Lastly, an environmental audit can promote sound management of the elderly
environment. Environmental audits are seen as important support tools to the health facilities
at retirement homes. Also, improve the existing or new green area with well-designed for the
elderly and providing a sense of belonging. As well as encouraging the elderly to be more
physically active.

3.0 UNDERSTANDING SOS TOOLS AND DOMAINS

The Senior Outdoor Survey (SOS) tools are significant in measuring the effectiveness of a
green space that connects outdoor space and indoor space to improve the elderly
environment's quality. According to Bardenhagen, E. et al. (2015), SOS (Seniors' Outdoor
Survey) method was created as a reliable and accurate way to determine the outdoor spaces
of the community based on how well they meet the requirements and desires of aged
residents. The key SOS elements design was initially focused on the related literature and
observational research in a range of long-term care settings. This instrument is based on the
characteristics of the measurable physical environment. These instruments are essential in
showing the real needs of green space desired by the elderly. It can also affect the emotion
and health of the elderly in browsing the rest of life. The instruments should consist of several
domains to specifically target the importance of a green environment to the elderly and
focused on walking and physical activities.

SOS tools and procedures are divided into 5 (five) main domains by Rodiek (2014). The
study uses these 5 domains which includes connection to the world- an aspect that gives the
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elderly contact with the nearby surrounding environment nearest with the retirement homes.
This paper only focuses on 4 main parts only and does not include connection to the world as
it specifically takes into account the differences in Malaysia’s climate and cultures. The main
4 domains that have been highlighted by Er, et al. (2016) are: (i) Access to green space, (i)
Outdoor comfort and safety, (iii) Walking and outdoor activities, and (iv) Indoor-outdoor
connection. All these domains help in justifying green space for the elderly at retirement homes
or nursing care.

The first domain is access to green space, which defines that the green space should
have a variety of species and connections between all the abiotic and biotic elements, such as
flora, fauna, and water elements. All these interactions and relationships may evoke the quality
of outdoor environment comfort and senior citizens' personal quality. Besides, the tools also
include views and other aesthetic characteristics.

The second domain is outdoor comfort and safety which are related to the elderly outdoor
facilities that are available for relaxation especially the seating area needs. Furthermore, this
domain also includes climate control and comfort issues. Some of the designed seating should
be comfortable for the elderly. For example, according to Er, et al. (2016), the seating should
have an arm back and an overhead structure for shelter at the outdoor green space. It may
improve safety, tranquil, and comfortable outdoor space.

The third domain was walking and outdoor activities in the green space environment. It
should be user friendly to the elderly, especially for the elderly who use support equipment
such as wheelchairs, crutches to ease their movement when having social activities such as
gardening and horticultural practices among themselves. Lastly, the fourth domain, green
space, should be visible and connected with indoor space to all users, starting from the
entrance reception or lobby space linked with the green area. All the data from these four
domains will be collected, referring to the survey results of preferences by the elderly, behavior
outcomes, and expert's opinion-rated value placed on the environment features.

4.0 ASSESSING THE ENVIRONMENTAL QUALITIES FOR THE
ELDERLY’S ATTENTION RESTORATIVE

The Senior Outdoor Survey (SOS) tools are also crucial in accessing the green space
effectiveness on the elderly’'s attention restoration. As highlighted in Kaplan's Attention
Restoration Theory (ART), spaces and places could "direct attention and stress in the larger
context of human-environment relationships” and "provide positive human health and
wellbeing benefits" (Kaplan, 1995; Ohly et al., 2016). Besides the four domains highlighted in
the previous section, environmental qualities are also vital to be included in SOS. This ensures
the restoration of effectiveness, especially from mental fatigue, could be dissolved through
green spaces. Based on Kaplan's Attention Restoration Theory (ART), there are four
environmental qualities that need to be emphasized in SOS which are; (i) fascination
experience, (ii) being away, (iii) extend, and (iv) compatibility components (Kaplan, 1995;
Weber & Trojan, 2018).

Fascination experience; "Fascination experience" or "involuntary experience" is usually
transmitted in various ways, including sleeping, reading, and enjoying these activities.
However, in the context of green spaces, this experience can be grouped as "soft fascination”
or defined as "characteristic of certain natural settings" (Kaplan, 1995). This direct involuntary
attention to nature helps the elderly to recover from fatigue. Most importantly, as highlighted by
Er et al. (2016), this space must have easy access to increase the fascination experience from
the elderly.

Being away:_Being away is a feeling of "frees from mental activity," which usually involves
conceptual instead of physically (Kaplan, 1995). One of being away from actions is by going to
a natural space. Moreover, findings from psychological restoration have proved that "natural
environments provide better restoration than urban environments" (Weber & Trojan, 2018).
Hence, a suitable setting for a green space dedicated to the elderly should well be designed,
including all the needed elements to certify the significant result. A compatible green setting
can change the mood of one's view and experience and these indirectly enhance positive
vibes to the individual (Berto, 2014).

307



VIRTUAL GO-GREEN: CONFERENCE AND PUBLICATION (v-GO GREEN 2020)

Extend:_Extend is described as a "rich and coherent environment that creates a world of
its own" (Weber & Trojan, 2018). In producing a coherent environment for green space, it must
stimulate both fascinating and different environments. Besides, the space created should
provide exciting experience, ample to see and positively engage the mind (Kaplan, 1995). One
of the simplest ways is by providing a proper path and trail. Meandering along a well-designed
path or trail could create a different experience while giving a sense of connectedness with the
environment.

Compatibility Components: Compatibility components are defined as "fit between the
environment and a person's intentions" (Weber & Trojan, 2018). In other words, the setting
must fit "what one is trying to do and what one would like to do" (Kaplan, 1995). Compatibility
is a win-win situation. If the design of the new setting failed to address one's needs, space
would become an unsuccessful space.

Therefore, the relationship between compatibility components and individual needs is
crucial. For green space, this could be achieved by an act of gardening where the elderly could
directly connect with nature-based activity. Gardening ultimately helps to increase
compatibility. Through these four environmental qualities, SOS outcomes will help identify
which environmental elements that dominated the findings. More importantly, SOS results can
be an indicator or guidelines on designing a compatible and successful green space,
especially for the elderly.

50 THE RELATIONSHIP BETWEEN SOS AND ATTENTION
RESTORATION

By understanding both, the importance of environmental audit together with reliable tools
and domains related, this paper illustrates the relationship between SOS tools and attention
restorative. The intention is to strategize significant assessments for the elderly at the
retirement home. This paper justifies and elaborates these related components through
rating with trained and untrained raters and also experts. The rating is conducted to measure
the usefulness and functionality of the outdoor physical environment related to responses from
the elderly.

According to Bardenhagen et al. (2015,2017), the evaluation form is completed on-site at
each outdoor space, using a 1 to 7 rating scale for each feature, where seven is outstanding,
and one is extremely poor. This rating helps to give a score on the quality of the results of the
elderly care home, either the quality of green space is of high quality of green space, low
quality of green space or medium rate of green space. Raters (experts/researchers) need to
understand the context of the facility and carefully read and apply the SOS tool. The selected
components which then composes into a framework indicating the methodological process
which is helpful for future environmental audit assessment in retirement homes in Malaysia.
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Figure 1: The framework of sos and attention restoration relationship
(Source : Author, 2020)

This framework describes the component of SOS (Seniors’ Outdoor Survey) for
environmental audit at the retirement homes and nursing care. The primary purpose was to
establish how environmental factors and functionality affect the outdoor use of retirement
home facilities. The framework explained was adapted from the previous study by Rodiek
(2014) at 158 outdoor spaces in 68 retirement homes.

The precedent study version of this method had 63 items grouped into seven domains. It
demonstrated reasonably good inter-rater reliability, indicating that different raters
independently provided an identical rating to most things. But, this paper only concentrates on
four domains related to the elderly and attention restoration at outdoor green. These 4 (four)
domains were scored with the Attention Restorative Theory: Fascination experience, being
away, extend, and compatibility.

The tools also identified that outdoor green space provided a link behavior-related
restoration to the elderly. The validity and reliability of SOS tool were initially derived from ART
theory to contribute to the knowledge base showing which environmental physical appeared to
be necessary for the elderly at retirement homes. The environmental physical quality provides
an excellent way for the elderly health and quality of life.

6.0 CONCLUSION

The SOS instrument of 4 (four) domains fills an essential gap in evaluating long-term care
settings for older adults. It can be used without specific training to thoroughly assess natural
conditions as a necessary part of the residential environment. This SOS method can be used
to regularly analyze and compare a wide variety of senior facilities and outdoor spaces to
facilitate decision-making. By making environmental measures more quantifiable and accurate,
it is possible to measure the built environment well-being and happiness effects.

The findings of this study are able to identifying the main components of environmental
audit and restoration of environmental qualities towards establishing the relationship of the
elderly with the greenest environments. The relationship is illustrated into the framework as
shown in Figure 1. This framework will serve valuable information and can be extended for
future environmental assessment by adopting senior outdoor survey (SOS) for the elderly at
retirement homes.
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The tools can also promote cultural change in emphasizing the need for outdoor green
space at retirement home facilities for the elderly to help them live healthier and age actively.
The SOS tools can increase the health-promoting for long-term care environments as they
have substantial implications for the elderly restoration and improved access to the outdoors.
Besides, they are also useful for specific health-promoting environmental and physical
activities at retirement homes or nursing care centres.
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Abstract

Rail transport is one of the factors that boosts economic growth. By increasing
accessibility while saving travel costs and time, rail transport attracts foreign and local
investments leading to an increase in property prices. Nonetheless, it is argued that the noise
pollution coming from rail transport may also harm property prices as these areas are less
desirable for occupancy occupation and investment. Hence, this research aims to critically
review the magnitude of the impact of rail transport on property prices. An overview of
the previous studies have shown that property prices are significantly influenced by proximity
to rail transports. This indicates that the proximity to rail transports is accounted for when
making property purchase decisions.

Keywords: rail transports; house price; property market

1.0 INTRODUCTION

By the year 2050, sixty-eight percent of the world’s population will be living in cities, that is
an increase of about two and a half billion people in the current urban population (UN-DESA,
2018). To cater for the needs of the growing urban travel demand, cities around the world are
increasingly investing in high-capacity urban rail transportation systems, also known as metros
(Anupriya et al., 2020) . According to the International Association of Public Transport, around
forty-five new metros were opened in the last decade and another two-hundred new metro-
lines are expected over the next five years. Rail transports are very important in addressing
urban mobility requirements of the population for employment, retail, and recreation activities
(Diaz, 1999; Hess and Almeida, 2007) which will eventually accelerate a nation’s economy.
Introducing rail transit into a region often creates expectations about the impact of the rail
project on the surrounding area, especially property values. Although there is a long standing
body of literature on the impact of rail transit on property values, The impact is inconclusive
and uncertain as findings depend on the local conditions of the rail transit systems studied.
These numerous accounts often appear as isolated anecdotes in documenting the impact of
rail transit on property values. Incomplete and limited to anecdotal evidence on the impact of
rail on property values left regions planning for rail investments without a firm basis to judge
the future impact of such an investment. Thus, this lack of complete information limits the
extent to which transit agencies can develop strategies to maximize positive property value
impacts.

Thus, in this paper, we attempt to investigate the impact of rail transport on the property
market. This review paper will establish whether rail transportation brings positive or negative
impact on the local property market and thus bridges the gap of knowledge on the rail transport
impact on property prices/rents. This paper is organized as follows: Section 2 discusses rail
transport in general; Section 3 analyses the impact of rail transport on property prices; Section
4 presents a discussion on the findings; followed by conclusions and implications in Section 5.
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2.0 LITERATURE REVIEW
2.1 Rail Transport

Rail transport is a means of transferring passengers and goods on wheeled vehicles
running on rails. It is a safe, fast, cost effective mode of commuting people and goods over
both long and short distances. Rail transport is better organized due to its fixed routes and
schedules. Rail transport is an enabler of economic progress. Rail transport increases
investment and attracts foreign investors due to efficient and fast service, cost savings,
improved traffic safety and reduced pollution. Rail transport which originated from human
hauled contraptions in ancient Greece has now evolved into a modern, complex and
sophisticated system used both in urban and cross-country networks. Nowadays rail transport
consists of heavy rail, Light Rapid Transit (LRT), Mass Rapid Transit (MRT), monorails, airport
rail links and funicular railway lines. It is also known as metro, subway, mass transit and
underground.

2.2 Rail Transport Impact on the Property Market

Property value is very sensitive to changes surrounding it. Any changes may attribute
increase or decrease in property value. In general, property attributes can be grouped into
locational, structural, and neighbourhood (Goodman, 1989; Williams, 1991). Structural
attributes represent the characteristics and conditions of the property. Structural attributes can
take place in the form of neighbourhood size, lot size, floor area, accommodations, building
age, types of materials and finishes, structural quality, kitchen cabinets, and state of repairs
(Adi Maimun, 2011). The condition of structural attributes may affect the property value either
positively or vice versa. Meanwhile, neighbourhood attributes can be classified according to
socio-economic variables, local government or municipal services and externalities (Chin and
Chau, 2003) and facilities (Roe et al., 2004). Residential areas that have all facilities required
will form a good property market (Nor Asmahan, 2012) as facilities provided enhance the
economic activity in that area. The location factor lies in the bid-rent theory as theorized by
Alonso (1964). Alonso’s bid-rent theory puts forward that every agent is prepared to pay a
certain amount of money, depending on the location of the land. An attractively located
property or Yes in My Backyard (YIMBY) are highly sought after and pushes the prices up
through the bidding process whilst unattractive location is termed as Not in My Backyard area
or NIMBY. Location, as analysed through the Hedonic model plays a major role in determining
property prices (Adi Maimun, 2011). The location of a property mainly influences property
purchase decisions. Many people are willing to pay a premium price for a desirable location
(Prasad and Richards, 2008). Properties located near the city centre, for instance, will likely
fetch high prices since many economic and business activities mainly took place within the city
centre area. In contrast, houses located farther from the city centre will experience a decrease
in prices (Chin and Chau, 2003). It has been reported that good access to the transportation
system such as rail transport will enhance the price or rent of properties nearby. This is
possible due to the large number of demand for properties located close to the rail transport
system (Pan et al., 2014). Properties located close to railway stations are high in demand
because of its strategic location and easy access to public utilities (Alan Tong, 2010). The
effects of rail transit are most acutely felt in the residential sector due to the large number of
consumers (buyers and renters) within the residential market segment. Thus, much research
on the impact of rail transit on property values should have focused on the residential sector.
Table 1 summarizes previous research on effects of rail transit station on residential property
prices/rents.
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Table 1. Summary of previous studies: rail transit’s station effects on property
prices/rents

Types of
Author (Year) Rail Approach Findings
Transit
Benjamin Hedonic Rent decreased by 2.4 to 2.6% for every
and Sirmans (1996) Metro 100 meter further from Metro station
) model
Washington, D.C.
Lewis-Workman and Rapid
E:e?/t/j \((tgrEYa) :\?él\'N Hedonic Average home prices decreased by about
York model $2,3_00 for every 100 feet further from the
: station areas
City
MTA
Lewis-Workman and Rapid Hedonic Average home prices decreased by about
Brod (1997b) rail: model $1,578 for every 100 feet further from
San Francisco BART station
Henneberry (1998) Super
Sheffield, England tra}m Hedonic No effect
(Light model
Rail)
Delmelle and Duncan
(2012) Light Hedonic Price increased by 0.1% for every 1 mile
Charlotte, North Rail model (1609 meter) closer to the Light Rail station
Carolina
Dziauddin et al. (2013) Residential property located anywhere
Klang Valley, Malaysia Light within 1,000 meters of an LRT station would
Rail Hedonic generally be valued at an average rate
Transi model between MYR10,560 (straight-line-distance
t model) and MYR6,610 (network-distance
(LRT) model) more than a residential property
located far away from station
Pan et al. (2014) MET Hedonic Price increased by 1% for units located 100
Houston,_texa_s, and _RORa price meter closer to rail transit stations
Shanghai, China il model
Mulley, Tsai and Ma, Geographi
(Szfdlnge)y IF_{IgiTt W:iZI:]{e d Price increased by over 0.5% for every 100
- A meter closer to the LRT station
Line Regressio
n (GWR)
Pilgram and West MET Price increased by about 3% for homes
(2018) RO Hedonic located within a half mile of station (relative
Minneapolis, Minnesota Blue model to homes in the rest of south Minneapolis)
Line after the operation of light-rail service

Overall, the body of research examining the relationship between rail transport and house
prices tend to vary in their findings. Early research demonstrated a positive relationship
between rail transit stations and property values. These include works by Boyce et al. (1972),
Dewees (1976), Lerman et al. (1978), Dvett et al. (1979), Damm et al. (1980), Bajic (1983),
Voith (1991), Al-Mosaind et al. (1993), Gatzlaff dan Smith (1993), Benjamin and Sirmans,
(1996), Lewis-Workman and Brod (1997a; b). In recent years, researchers have also found
positive effects of rail transports on property prices/rents with between 0.1% to 3% increase in
prices for homes located near rail stations (Delmelle and Duncan, 2012; Pan et al. 2014;
Mulley et al., 2018). Nonetheless, some studies have found negative effects of rail transport on
property values. In other words, housing prices tend to decline the farther away from the
station the housing property is located. Discounts which varies in strength were reported for
studies based in the United States such as Philadelphia (Slater 1974), Atlanta (Nelson and
McCleskey 1990; Baum-Snow and Kahn 2000; Bowes and lhlanfeldt 2001), Portland (Al-
Mosaind et al. 1993; Dueker and Bianco 1999; Chen et al. 1998), Boston, Chicago, Portland,
and Washington (Baum-Snow and Kahn 2000), Dallas (Clower and Weinstein 2002), San
Francisco (Weinberger 2001), Buffalo (Hess and Almeida 2007), San Diego (Duncan 2008)
and in Asian countries such as Seoul, Korea (Bae et al. 2003), Bangkok, Thailand
(Chalermpong 2007) and Shanghai (Pan and Zhang 2008). This negative effect is attributed to
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noise pollution (Bowes and Ihlanfeldt, 2001) visual intrusion and the association of the rail
right-of-way with industrial uses (Diaz, 1999). Meanwhile, there are cases where findings are
less conclusive due to mixed results. Rail stations were reported to impact house prices
positively and negatively in Atlanta (Nelson, 1992), San Diego, San Francisco, Sacramento,
and San Jose (Landis et al., 1995), San Diego (Ryan, 2005) and Bogota (Munoz-Raskin,
2010).

3.0 DISCUSSION

Different findings established by previous studies showed that rail transport may impact
properties in various ways, either positively, negatively or mixed, depending on the type of
externalities produced by the rail transport. Although there is a long withstanding body of
literature examining the effects of rail transport on property prices, most of these studies were
based in the United States. Only one research was based in Malaysia. Most studies also
analyzed the impacts of Light Rail Transport (LRT) on the local property market. Very few have
attempted to investigate whether Mass Rapid Transit will affect the local property market. This
includes Malaysia. The lack of Malaysian empirical study research, particularly on the effects
of MRT stations on property prices raises the question if MRT will bring impact on the
property market and if so, what is the magnitude of impact? Lack and uncertainty of market
information affect the property market player's decision making such as valuers in valuing
property prices and developers in developing areas. Thus, there is a crucial need for a study
investigating the impact of MRT on the local Malaysian property market.

4.0 CONCLUSION

This paper has established a few key findings related to the impact of rail transport on
property prices/rents. The study concluded that the impact of rail transport on the property
market varies depending on the situation. Positive impacts from rail transport were expected if
the accessibility and attractiveness of the surrounding area is improved. In contrast, an area
may experience a decline in prices if rail transport produces negative externalities such as
noise, visual intrusion and the association of the rail right-of-way with industrial uses. The
various impacts of rail transport on property prices highlight the need for a local based study,
particularly in Malaysia. The findings of the study contribute to the clarification of the rail
transport impact on property market literature. Property market players such as valuers,
planners, developers and researchers may find the findings beneficial in making various
decisions related to property such as research, planning, developing and valuing properties.
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