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A Literature Review of Biophilic Design Applied to Healthcare and
Welfare Facilities: Comparison of Facilities for the Elderly and
Children/Adolescents

Soonwung Kim', Sunhee Cho®
Invited Faculty, Dept. of Architecture, Mokpo National University
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Abstract This study is a literature review analyzing the characteristics of biophilic design in health and welfare
facilities for the elderly, children, and adolescents. Studies on biophilic design in such facilities were selected
from two Korean databases. Eight studies were analyzed based on biophilic design elements, and the
characteristics of biophilic design were compared between facilities for the elderly and those for
children/adolescents. Elderly facilities exhibited more patterns of ‘direct experience of nature’ than their
counterparts, while children/adolescents’ facilities displayed more patterns of ‘space and place experience’
compared to facilities for the elderly. The pattern of ‘indirect experience of nature’ was similar for both the
elderly and children/adolescents. We suggest utilizing more ‘direct experience of nature’ patterns, such as
natural light and water, to reduce stress in vulnerable children and younger individuals. Additionally,
incorporating more ‘experience of space and place’ patterns may help reduce stress and enhance the
cognition of older individuals.
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Table 1. Experiences and patterns of biophilic design

Experience Patterns

Definition

Visual connection with nature

Provision of internal and external nature, ecosystem, and its change.

) ) Non-Visual connection with nature
Direct experience of

Provision of auditory, olfactory, tactile, and gustatory stimulation of nature,

ecosystems, and their changes.

nature Dynamic & diffuse light

Provision of a lively environment with nature through lights and shadows.

Connection with natural systems

Provision of an environment where visitors can feel the changes of a healthy nature,|
such as the change of the seasons.

Biomorphic forms & patterns
nature.

Symbolism, such as shapes, patterns, materials, and ratios that can be observed in

Indirect experience of

Material connection with nature
nature

Minimizing processing, and providing natural materials that show the ecological
characteristics of the area.

Provision of an environment where visitors can sense various forms of sensory

Complexity & order information from nature, centered on the hierarchy of natural elements.
Provision of an open environment to observe, view, and monitor the surrounding
. Prospect .
Experience of space environment.
and place Provision of a place where visitors can feel safe and protected from environmental
Refuge
changes.
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Table 2. Selected studies on facilities for elderly
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Table 3. Selected studies on facilities for children
and adolescents

Authors Authors
No. Th
o - eme No. ) Theme
Lee & Comparing hotel and elderly care hospital lobby This study proposed a plan to apply ‘biophilic
Al Loco | SPaces, this study approached the creation of a B1 Ha & Lee | design’ to public spaces in children’s hospitals to
(2016) multi-sensory space needed by the elderly from a (2018) | create a healing environment in children’s
biophilic design perspective. hospitals.
Loe & Considering the psychological and behavioral This study explored examples of biophilic design
A2 park | Characteristics of the elderly, indoor space Park et | characteristics applied to children’s hospitals in
(2018) elements were divided into fixed elements and B2 al. Korea that utilized natural light, green plants, the
movable elements. (2018) | shapes and forms of nature, and the evolved
Lee & | This study proposed a service platform to create relationship between humans and nature.
A3 Park nature and immerse yourself in nature using Jang & | This study analyzed the spatial design plan of a
(2019) immersive technologies such as augmented reality B3 Yun youth psychological healing center that applied
and mixed reality. (2020) | the expressive elements of biophilic design.
Lee Derivation of spatial expression characteristics Yang & | This study compared perceptions of the
Ad (2021) through correlation between the concept of B4 Cho | application of biophilic design for emotional
biophilic design and dementia village (2022) | development in Chinese children.
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Table 4. Elements of biophilic design from selected studies

Facility for elderly Facility for children/adolescents
Patterns Elements Detailed elements Sub | Ratio Sub | Ratio
Al | A2 | A3 | A4 total | (%) B1 | B2 | B3 | B4 total | (%)
Visual
connection Views and Vistas Glass wall 2 1 3 2 8 |666| 3 3 2 3 1 1916
with nature
Non-Visual Air Openable window 3 1 3 3 10 [833| 0 0 0 2 2 |16.6
an”ne('j;i Plants Shrub, flower, grass 32113 omol 1 ]3] 2]2] 8 666
with nature Water Fountain, pond, waterway | 1 1 0 2 4 1333] 0 0 0 3 3 1250
Fire Fireplaces, candle 0 0 1 0 1 83| 0 0 0 0 0 |00
Natural light Skylignt, clearstory, atrium | 1 2 0 3 6 |[50.0] 1 3 3 3 10 | 833
Dynamic & | /a6ty OfWindow e ize andposition | 0 | 1 | 1 | 2 | 4 [383] 1 | 3| o | 2|6 |500
. ) positions and sizes
diffuse fight Shape of light, shade
Shape of light reflected light 0 2 3 2 7 |583| 2 0 0 2 4 1333
Connection Animals Fish, bird 1 1 1 0 3 |250| O 0 0 0 0 |00
ith natural
Wsysten'le S View of weather Courtyard 3 2 0 1 6 [500| 3 0 0 3 6 |50.0
Botanical and animal Botanical/animal pattern 1 2 1 2 6 [50.0] 1 2 1 3 7 1583
pattern
. . _ Curved line, obtuse angle,
Biomorphic | - Naturalistic shapes oval, arches, vaults, dome, | 1 2 1 0 4 1333 1 2 3 3 9 |75.0
forms & and forms .
spirals
patterns -
Sunlignt, water, plants,
Images of nature animal, landscape, fire, 1 2 2 2 7 583 3 2 2 3 10 1833
botanical/animal motifs
Material Natural materials Timber, stone, fabric 2 3 2 2 9 [750] 3 1 2 2 8 |66.6
connection
to nature Natural colors Brown, gray, green 3 3 3 1 10 |1833| 0 0 1 1 8.3
. Contrasting features light &dark, open & closed, 0 2 1 9 5 la16] 1 0 0 9 3 1250
Complexity or opposites high & low ceilings
& order Spatial hierarchy of Wialking trails, complex 1 9 1 0 4 |33l 3 ] 1 3 s |66
natural elements spaces
Prospect Openness Front window, void 2 3 1 0 6 |[500| 3 1 2 2 8 |66.6
P External space Terrace, balcony 0 2 0 0 2 |166]| 3 0 0 0 3 1250
Transitional spaces |~ 2vIion. bench, provision of || 51415 | 5 Teeal 5 | o | 3 | 3 | 10 |833
Refuge shade
Artificial light indirect light 0 1 1 0 2 |166| 0 0 0 0 0 | 00

3=a lot; 2=moderate; 1=little; 0=none; Subtotal=sum of rows by facility; Ratio=subtotal/12
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Fig. 1. Percentage graph of biophilic design

Table 5. Comparison of the percentage of biophilic

design
Elder [ Child
Category Patterns Elements Ratio%)
Visual
connection Views and Vistas 66.6 | 91.6
with nature
Non-Vistal Air 83.3 | 16.6
Cg:nec‘fi‘:; Plants 75.0 | 66.6
; Water 33.3 | 25.0
with nature -
Direct Fire 83 | 0.0
Experience Natural light 50.0 | 83.3
of Nature | Dynamic & Variety of window
diffuse light positions and sizes 333 | 500
Shape of light 58.3 | 33.3
Connection Animals 250 | 0.0
with natural
systems View of weather 50.0 | 50.0
average 483 | 41.6
, . Botanical and animal 500 | 58.3
Biomorphic pattern
forms & Naturalistic shapes and 333 | 75.0
patterns forms
Images of nature 58.3 | 83.3
Indirect Material Natural materials 75.0 | 66.6
Experience | connection to
of Nature nature Natural colors 833 | 83
. Contrasting fgatures o | 416|250
Complexity & opposites
order Spatial hierarchy of 133 | 666
natural elements
average 53.5 | b4.7
Prosoect Openness 50.0 | 66.6
Experience P External space 16.6 | 26.0
of Space & Refude Transitional spaces 58.3 | 83.3
Place 9 Artificial light 166 | 0.0
average 36.4 | 43.7
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