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In 1987 Anita Olds and Patricia Daniel, under
the auspices of the Association for the Care of
Children’s Health, published the first book on
the design of healthcare facilities for children.
Until that time, very little information was avai-
lable on pediatric environments and designers
relied heavily on trade journal photo essays for
inspiration. In the 1990s, however, socially res-
ponsible healthcare architects and interior desig-
ners led the way in the profession by embracing
knowledge-based design. Surveys indicate that
healthcare professionals are anxious to obtain re-
search data to support the design process.

This paper provides an overview of re-
search on healthcare environments for children
and their families by discussing the nafure and
quality of research in the field and the #ype of re-
search available. Additionally, an argument is made
for future research directions, with particular refe-
rence to how adult studies relate to those of

children.

Nature and Quality of Research

The most salient characteristic of the body of
research on children’s healthcare environments
is the limited number of rigorous studies. Al-
though lack of health design research is proble-
matic for all subject groups, pediatrics suffers
particularly from neglect.

What are the resources in the development
of theories regarding pediatric health design?
In a review of research demonstrating a rela-
tionship between the environment and health
outcomes (Rubin, Owens, & Golden, 1998),
only 84 out of 78,761 published studies were
found to have adequate methodology. TFour
types of studies were included: 1) randomized

controlled trials, 2) experimental trials with paired
data, 3) observational studies with paired data,
and 4) observational studies with different
groups.

Of these 84 studies, only 3 were directed at
children (other than newborns). The three
post-neonatal pediatric studies included: a study
of negative pressure ventilation (Anderson,
Bonner, Scheifele & Schneider, 1985), a study
on the impact of music on children about to
undergo dental cavity preparation (Parkin,
1981), and the impact of roofing systems on
ventilation in a oncology unit (Abzug, Gardner,
Gloce, Cymanski, Roe & Odom, 1992). Al-
though it is useful to identify such studies, it is
clear that this information is insufficient for the
generation of design guidelines for architects
and designers.
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A broader literature review (Shepley, Fournier
& McDougal, 1998) was conducted to identify
publications that might: 1) contribute to the de-
velopment of design guidelines on healthcare
environments for children and their families,
and 2) provide more information on the rela-
tionship between health environments and pe-
diatric populations. This survey was less restric-
tive in the selection of literature and summari-
zes the contents of more than 1,000 articles.
The material ranged from post-occupancy eva-
luations to quasi-experimental studies to sur-
veys involving staff and patient preference. The
results of this review are described in Healtheare
Environments for Children and their Families.!

In addition to the lack of pediatric health-
design research, there is scant information availa-
ble with regard to grounded theory. Grounded
theory is defined as “the discovery of theory from
data” (Glaser, 1967, p. 1). This is not a new idea,
but the approach contrast with the more com-
mon empirical posture, which is to deductively
verify theory. Grounded theory originated in the
fields of sociology and anthropology and is si-
milar to the outcomes sought by researchers
using natutalistic inquiry® In naturalistic inquity,
in-depth observations or interviews lead to the
formulation of hypotheses regarding human be-
havior. The process of developing grounded
theory is appealing to architects because it is si-
milar to the manner in which designers process
information. Design data is analyzed and synthe-
sized until a design decision is made. Grounded
theory, naturalistic inquiry, and, to some degree,
the design process, all lead to the formulation of
hypotheses regarding human behavior. These
theories, in turn, can be tested by traditional
quantitative and qualitative research.

!"The authors sifted through databases and conference proceedings
and reduced and documented the most significant publications
(from 185 journals).

*For a description of naturalistic inquiry, please consult Lincoln, Y.
& Guba, E. (1985). Naturalistic Inquiry. Newbury Park, CA: Sage
Publications.
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Type of Research Available

One of the components of Healthcare Environ-
ments for Children and their Families was a statistical
summary of the types of studies described by
the literature. Between the 1950s and mid-1987,
only 50 articles were identified that incorpora-
ted a methodological approach. The subsequent
decade demonstrated an increase in research acti-
vity. Between mid-1987 and mid-1997, 59 addi-
tional articles were identified as having some
rigor. The dominant settings for these studies
were neonatal intensive-care units, which accoun-
ted for 50 of the 109. Recurring themes in all
studies were the need for:

1. privacy and personalization of space (even
infants respond adversely to intense social in-
teraction),

2. distraction (nature, music, technology, play,
mother’s voice),

3. supervision by staff (expressed by both staff
and families),

4. age-appropriate environments (at least 4 ca-
tegories: pre-school, elementary school, pre-
teens and teens)

5. family supportive spaces (requested by child-
ren, staff and families), and

6. healing sensory dimensions (sound, light, hu-
midity, temperature, color).

Future Research

Clearly, quantitative and qualitative research is
needed on all aspects of pediatric healthcare
environments. One direction might be to deve-
lop grounded theories around the six factors
mentioned above. These theories might provide
the organizational structure for a series of specific
studies. Other approaches would be to follow
up on existing studies or generalize from studies
involving adults.

Other specific recommended research to-
pics suggested by previous research studies
(Shepley, Fournier & McDougal, 1998) are:

* Intergenerational waiting rooms
* Utilization of outdoor space
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* Stand-alone vs. hospital-integrated ambulato-
ty care

* Wayfinding

* Art and graphic preference

* Impact of music/aromatherapy/nature on
preoperative experience

* Effectiveness of distraction simulation

* POEs

* Impact of parent spaces in inpatient and ICU
settings

* Effectiveness of patient-centered care

* Compatison of unit configuration and size

* Needs of adolescents

* Impact of noise, temperature, light on fami-
lies, staff, children

* Open vs. closed bay NICUs

* Appropriateness of finishes ICU pediatric
psychosis

* Impact of staff respite spaces on stress re-
duction and performance

* Impact of access to play spaces

* Development of play equipment for special
needs

* Pediatric psychiatric group size

* Open vs closed psychiatric nursing stations

The lack of theory and research regarding pedi-
atric environments could be mitigated if we
were to assume that the results of studies on
adults could be generalized to pediatric popula-
tions. But is this the case? Are children sensiti-
ve to the physical environment to the same de-
gree that adults are? Are children sensitive in
the same patterns that adults are? This issue is
central to answering questions about the nature
of future research. If we believe that children
are more sensitive to the environment, then
more attention should be placed on children. If
we believe that children, in addition to being
more sensitive, respond to the environment dif-
ferently than adults, then we will not be able to
generalize the results of adult studies to pedia-
tric populations.

Degree of sensitivity

An argument might be made that the sensitivity
of people to the physical environment is less at
birth due to the underdeveloped nature of sen-
sation and perception, and increases into late
adolescent and early adulthood, at which point
it tapers off as our senses become less acute (see

Figure).
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Theoretical relationship based on sensation/perception.

There is a long history of studies demonstrating
parallel increases in our sensory and perceptual
abilities with a peak in late adolescence or early
adulthood. Sensory abilities that follow this pat-
tern are visual acuity, color discrimination, and
ability to adapt to the dark. Perceptual abilities
that follow this pattern are the ability to induce
foreground reversals in wire-frame cubes (see Fi-
gure) and susceptibility to illusion regarding line

length (see Figure).
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Conversely, it could be argued that, due to our
vulnerability and curtailed ability to control our
physical environment, we begin life with extreme
sensitivity to the environment, become less sensi-
tive as we move into adulthood, and then in-
crease in sensitivity as we age (see Figure).
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Theoretical Relationship based on vulnerability.

Support of this hypothesis regarding our sensi-
tivity to the physical environment as children
might come from the results of perceptual tests
such as the embedded-figures test. Multiple re-
searchers have found that the ability to discern a
discrete figure embedded in a more complex fi-
gure improves into adulthood and then de-
clines*This petceptual embedded-ness might
suggest that such an individual would find it
equally difficult to cognitively separate oneself
from the environment and therefore be more
impacted by environmental changes. In addition
to separating parts from the whole, highly inter-
active colors and ambiguity may also be proble-
matic for children. Another important indicator
of the sensitivity of children to environmental
factors is provided by developmental psycho-
logists who call to our attention the enormously
significant role the environment plays in the
social and cognitive development of children.
Of these two approaches, my inclination
would be to support the hypothesis that child-
ren are exceptionally sensitive to the environ-
ment. To place this in the context of an existing
theoretical framework, it is useful to Lawton and

* For an example, see Shepley (1981).
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Nahemow’s (1973) Environmental Press Theo-
ry. Environmental Press Theory suggests that
when individuals become more stressed (as they
do when the are ill) they are less capable of coping
with negative aspects of the physical environ-
ment. Based on the argument put forth here,
children may be even more vulnerable to this
effect (see Figure, an application of Lawton and
Nahemow’s (1973) theory to children).
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Application of the environmental press theory to children.

From the evidence provided by researchers it is
clear that certain behaviors are present in all peo-
ple regardless of age including: social dependen-
ce, need for control, need for privacy, territoriality,
expressions of personal space, and ability to con-
ceptualize the spatial environment. As an
example, researchers have reported expressions
of personal distance in children as soon as they
can ambulate (Malmberg, 1984). Degrees of re-
sponse, however, vary with age. Overt expres-
sions of social dependence are strong in children
than adults. Purcel (1993) suggests that the con-
stant care of family is a child’s most important
need. Privacy is less articulated in young children
than older children. All of these variations may
account for the extensive developmental differen-
ces in coping style identified by researchers such as
Band (1990), Bull & Drotar (1991), Keller & Nic-
hols (1991), Spirito & Stark (1995), and Zangerle
& Rathner, (1997). Price (1994) argues that
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children’s needs are different primarily because

their ability to cope and understand is influenced

by their developmental level.
From the previous discussion we could rea-
sonably conclude that:

1. children are more likely to be susceptible to
the environment,

2. there are significant developmental differen-
ces between children of different ages that
have important implications regarding the
nature of the physical environment,

3. inferences regarding children cannot neces-
sarily be made from adult studies, and

4. lack of pediatric studies may negatively im-
pact the outcomes of children in healthcare
settings.

Assuming that children are more significantly
impacted by the physical environment and are
impacted in different ways than adults, what are
the implications? First, more researchers need to
address pediatric populations in their studies. Se-
cond, as architects we must avoid jumping to
conclusions by drawing on adult research and
obtain as much information from children and
their families as possible during the design pro-
cess. And third, researchers and designers need to
collaborate as much as possible to achieve appro-
priate pediatric healthcare environments.
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