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Abstract. Virtual windows could improve the elderly’s health and emotional
state. Therefore, this study aims to identify and understand the concept of the
virtual window in the elderly’s living environment. To achieve this purpose, this
study summarizes the concept of the virtual window for the elderly’s windowless
living environment. Then, based on this concept, this study proposes syntheses of
the virtual window. The concept of the three syntheses could assist the designers
of the visual window in designing a helpful and realistic environment for the
elderly and, thus, improve the elderly’s health and emotional state.
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1 Introduction

A view from a window plays an important role in humans’ physical and psychological
well-being in indoor environments [1]. Moreover, windows allow sufficient illumina-
tion in a room, which is linked with good results related to the elderly’s health [2]. In
addition, the lack of window is associated with higher levels of anxiety, depression, and
delirium [3]. A study showed that university dormitory environments with a window
view of nature had a greater effect on students’ grades and attention than those with a
less natural view [4]. Thus, the window plays an important role in people’s health,
especially the elderly’s health.

According to the research of Bernardo Schorr [5], in the future, people will have to
live in a “windowless department”. Therefore, many studies on virtual windows have
been conducted in recent years [6]. Häkkilä et al. [6] examined the virtual window by
connecting two locations through interactive public displays. Dowds and Masthoff [7]
designed a mobile application (app) to bring live and recorded local events into the
homes of the elderly.

Moreover, in recent years, several studies have demonstrated a relationship
between the environment and health [8–10]. In addition, many studies have described
the environment. First, views of nature have positively impacted individuals’ psy-
chological state [11]. Furthermore, according to Ulrich [12], viewing nature from a
window has positive effects on physical well-being. The elderly’s community is
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another important factor in their living environment. Moreover, according to the
research conducted by Golant [13], an important environment surrounding the elderly’s
living space is the neighborhood. Therefore, the community is another factor that is
important for the elderly’s daily life. Finally, the urban environment could improve the
elderly’s social health through design [14]. Thus, the urban environment is also an
important factor for the elderly.

This study conducts a review of the literature and integrates the concept of the
virtual window with the natural, community and urban environments for the elderly.
Then, based on the design concept, this study proposes virtual window syntheses for
the elderly. The results could assist designers in designing a real virtual window for the
elderly.

2 Literature Review

2.1 Virtual Window Environments

Nature provides an inner sense of serenity and peacefulness [15]. Several studies have
reported the beneficial and restorative effects of views of a natural scene [4, 16].

First, Tennessen and Cimprich [4] explored the content of the window view and
found that students who had natural views showed a greater capacity to sustain
attention. In addition, another study revealed that exposure to natural settings could
significantly reduce mental fatigue and improve self-esteem and life satisfaction [17].

Then, the results of Verderber’s [2] study indicated that patients prefer hospitals
with window views of nature. Moreover, for retirement home residents, passive
involvement with a green environment through looking out of windows and taking
excursions into outdoor recreational areas is an important factor in well-being and life
satisfaction [18].

Furthermore, according to the Ulrich [12], the natural environment not only pro-
vides beauty and artistic elements but also is a factor that improves older people’s
health. In another study, Ulrich examined the restorative effect of natural views on
post-operative recovery. The patients with a window view of vegetation spent less time
in the hospital than those with the view of the brick wall [16].

In MacKerron’s [19] study, participants rated the sea, mountains and woodlands as
the happiest locations.

In a study of Berto [20], the results showed that hills and lakes were rated as more
restorative, more preferred, and more familiar.

The research of Kaplan [21] and Talbot and Kaplan [17] showed that the elderly
reported greater satisfaction with their neighborhood. A view of gardens or wooded
spaces in the living area might have anti-stress effects on healthy citizens. Another kind
of environment that surrounds the elderly’s living space is the neighborhood. This
environment is more important for the daily lives of elderly people because as their
ability and/or willingness to move decreases, their activity space shrinks and their
dependence on the local environment tends to grow [13, 22].
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Viewing slides of nature had a more positive impact on psychical and mental states
than viewing slides of urban scenes [12]. The results of Yung et al.’s [23] study
demonstrate that urban spaces enhance the elderly’s social interaction and active aging.

2.2 Concept of the Virtual Window

As shown in Sect. 2.1, many studies support the concept of the visual window envi-
ronment presented in this study. The emergence of increasingly cramped living spaces
will affect older people’s health and emotion; thus, the abovementioned study was
launched. This study will propose the design concept of the virtual window for the lives
of the elderly in a windowless environment and focus on the virtual window element of
the elderly’s living space. Moreover, this study will further develop the concept of the
virtual design window and place such windows in a windowless department. Thus, one
objective of this study is to fully exploit the virtual window. Finally, the purpose of this
study is to identify and understand the design concept of the visual window for the
elderly’s daily living environment.

Table 1 summarizes the concept of three visual window environments.

3 Proposed Synthesis

Based on the above literature review, this study proposes the concept of the virtual
window in elder people’s living space to improve their lives and health. Based on
recent developments in the concept, this study integrates three environment categories:
natural environments (Fig. 1), community spaces (Fig. 2) and urban places (Fig. 3).
The natural environment includes hills, the sea, mountains and woodlands. The com-
munity spaces are composed of gardens, neighborhoods and wooded areas. Finally, the
urban place is composed of buildings.

Table 1. The concept of three visual window environments

Environment Concept

Natural
environment

• Bringing beauty and artistic elements [16]
Hills, lakes [20], the sea, mountains and woodlands

• [19] were rated as more restorative, more preferred, and more familiar than
other environments

Community
environment

• The neighborhood is an important environment surrounding the elderly’s
living space [13]

• A view of gardens or wooded spaces in a living area might have anti-stress
effects on healthy citizens [24, 25]

Urban
environment

• Enhancing social interaction and active aging [23]
• The urban environment could improve the elderly’s social health through
elements of design [14]

• The relationship between humans’ health and well-being and satisfaction
with their living space is a factor in building human society
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4 Conclusion

Urbanization could lead people to live in windowless departments, and the lack of
windows in a living space could affect people, especially elderly people’s, mental,
emotional and physical status, as shown in many studies. Therefore, this study inte-
grates the recent developments in the concept of the visual window and proposes
syntheses of three environments: natural environments, community spaces and urban
places. The concept of the three syntheses could assist the designers of the visual
window in designing a helpful and realistic environment that improves the elderly’s
health and emotional state.

A future experiment could be conducted to verify the effect of the three syntheses of
the visual windows. The results of such a study could improve visual windows such
that they more efficiently benefit people, especially the elderly.
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Fig. 1. Natural environments

Fig. 2. Community spaces

Fig. 3. Urban places
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