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External Space:

Elderly Care

Increasing outdoor usage in residential
facilities for older adults

Well-designed outdoors environments can have a beneficial effect on the health of
older adults in residential facilities by encouraging them to more spend time outdoors

Susan Rodiek, PhD, NCARB & Chanam Lee,
PhD, MLA

he purpose of this study was to learn
how the designed environment can
encourage or discourage elderly
residents from spending time outdoors in
long-term care settings. The research was
conducted at 68 randomly-selected assisted-
living facilities in three diverse climate regions
of the US (Houston, Chicago and Seattle).
Residents and staff (N=1560) filled in written
surveys on outdoor usage and preferences,
with corresponding staff questions to confirm
the validity of resident responses.The outdoor
areas at each facility were evaluated with a
63-item environmental audit tool, testing
seven core design principles derived from
previous research and practical experience.
After controlling for factors such as
gender and mobility, the study found several
environmental features that significantly
influenced how much time residents spent
outdoors. Features associated with increased
outdoor usage were: high accessibility, clear
indoor-outdoor  connections, safe paving,
good maintenance, round-trip walkways and
a choice of comfortable sitting areas with
appealing views. There was strong correlation
between outdoor usage, walking, physical
activity, environmental satisfaction and self-
reported health of the residents surveyed.
The implications of this study are that well-
designed outdoor environments can have a
major impact on health-related behaviour in
long-term care settings, potentially leading
to substantial therapeutic benefits. By better
understanding specific features that promote
outdoor usage, environmental designers
may significantly impact the health and
well-being of a growing population of frail
elderly residents.
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Figure |1:Walkways can encourage physical activity

In a rapidly ageing global society with
diminishing resources, it is increasingly
important to find cost-effective ways to
promote and maintain health in older adults.
Having access to nature and the outdoors
is widely considered to be therapeutic for
elderly residents in long-term care settings.
Recently, research is beginning to confirm
that older adults who spend time outdoors
may derive health benefits such as better
sleeping patterns, less pain, decreased
urinary incontinence and verbal agitation,
better recovery from disability, and even
increased longevity'™.

In spite of knowledge of potential health
benefits, and although most residential care
facilities provide usable outdoor space, it is
commonly reported to be underused by
elderly residents®’. Relatively few studies
have assessed how environmental design can

encourage outdoor usage; however, a number
of studies have examined how environmental
features may encourage physical activity®’.
Others have developed design guidelines
to improve the usability of outdoor space,
based on research, practice and theoretical
underpinnings'®'®.  Components such as
outdoor walkways, activity spaces and indoor-
outdoor connections  (Figures 1-4) are
considered to be important for older adults.
However, because of the scarcity of outcome-
based studies, the specific environmental
features that encourage outdoor usage are
not fully known.

Methodology

The main objective of this research was to
learn how the physical environment influences
outdoor usage in long-term care settings, so
future facilities can be designed to better
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Figure 2: Outdoor areas can provide places for activities
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support residents’ needs and preferences.
The main methodology reported in this
paper compared residents’ levels of outdoor
usage with assessed environmental qualities,
after controlling for various personal and
environmental factors.

This study focused on an intermediate level
of residential care, typically called‘assisted living’
in the US.This consists of relatively homelike
congregate residential settings that provide a
range of assistive services'®, At the assisted-
living level, the majority of residents are still
able to access the outdoors independently,
but typically spend most of their time in
the facility environment. Although people
with advanced dementia are also reported
to derive benefits from having outdoor
access'*'¢, they were not included in the
scope of this study.

The study was conducted in three of the
|0 primary emerging megapolitan regions of
the US" selected on the basis of having the
greatest climatic diversity'®. In each region,
the sample selection area consisted of a two-
hour driving diameter from the core of each
region’s primary city: Houston, Texas; Chicago,
lllinois; and Seattle, Washington. Residential
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facilities were randomly selected from the
list of all licensed assisted-living facilities with
50+ residents. This resulted in 68 facilities
total, ranging from dense urban contexts to
outlying urbanised suburbs and towns.
Written surveys were developed to assess
outdoor usage, activities and preferences.
Specific questions in the staff survey were
used to verify and confirm the levels of
outdoor usage reported by residents. The
surveys were pre-tested and revised several
times, with the final versions having 40+
closed-ended questions, plus additional
write-in responses. In pre-testing, residents
had difficulty calculating the overall amount
of time they spent outdoors per week or
month, so instead they were asked how
often they usually went out and how long
they usually stayed each time; their responses
were multiplied to obtain the minutes per
week they spent outdoors.
Residentsandstaffwere recruited by written
invitations distributed by facility administrators.
Residents (N=1128) completed surveys
independently, in small group sessions with
assistance from researchers as needed. Staff
(N=432) completed surveys independently

and, in some cases, returned them by mail.
The mean age of residents was 83.9 years
(range 33 to 104), with 79% women and 2 1%
men. The mean age of staff was 44 (range
27 to 62), with 89% women and | 19% men.
Residents were predominantly Caucasian,
while staff race and ethnicity were fairly
diverse; percentages roughly approximated
the estimates for each sample population.

Environmental audit process
The outdoor areas at each facility were
evaluated with a 63-item environmental
audit tool, using a 10-point scale to rate
each environmental feature or quality. A
team of two trained researchers completed
the environmental audits, using the same
personnel at all facilities. Because most
facilities had at least a few outdoor areas,
researchers used observation, physical traces
and staff reports to learn which outdoor areas
were most used by residents. They evaluated
a maximum of three outdoor areas at each
facility, using printed audit forms. The two
evaluators worked independently, and later
their ratings for each item were averaged.
The audit tool developed for this
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study tested seven core design principles
derived from a comparison of widely cited
publications in the recent literature. Because
of the scarcity of empirical research, the
most comprehensive information on this
topic was found in ‘best-practice’ design
guidelines  developed by experienced
architects, landscape architects, gerontologists
and care providers; these sources generally
had high levels of agreement on the main
environmental  qualities  considered  to
influence outdoor access for older adults,
and were also generally in agreement with
existing empirical studies on the topic.

To develop the hypotheses, the most
commonly cited environmental issues were
placed in a matrix and grouped into distinct
categories, resulting in the following seven
core principles to be tested in this study:

I. Indoor-outdoor connections: how
well does the outdoor area connect
with  the common indoor areas and

circulation routes?

2. Contact with the world beyond the
facility: are residents able to view off-site
features such as landscaped areas, roads or
human activities?

3. Safety and security: is the outdoor area
safe and secure, with good visual contact with
the indoors and designed to minimise the risk
of falling?

4. Comfort and accessibility: does the
outdoor area comfortably support the
physical needs and reduced functional abilities
of older residents?

5. Freedom, choice and variety: does the
outdoor area provide opportunities for
stimulation, autonomy and personal choice?

6. Enjoyment of nature: does the outdoor
area offer an abundance of appealing nature
elements, presented in ways older adults
could enjoy them?

7. Place for activity: does the outdoor area
afford safe, comfortable, inviting opportunities
for walking or other activities?

In order to test these principles in actual
settings, specific environmental features were
developed as items that could feasibly be
rated. For example, a more accurate rating
can be established for a door threshold than
rating the overall ‘accessibility’ in an outdoor
area. The evaluators were asked to rate each
feature according to how well it would support
usage by elderly residents. Thus, instead of
rating a door threshold as a physical object, it
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was rated according to how easily a resident
could get across the threshold. Each of the
seven core design principles was assessed
with 8- 10 individual features that appeared to
be its main components, resulting in 63 total
items. Each feature was rated from [-10, with
| being an ‘extremely poor example’, 5 being
‘average’ and 10 being ‘the best that could
be expected'.

In pre-testing, the audit tool was found to
have high inter-rater reliability (the level of
agreement between different raters), with
Cronbach’s alpha and intra-class correlation
coefficients ranging from .92 to .95 for the
overall scale (.70 is often considered adequate
reliability). In addition to ratings, certain
environmental features were measured
directly, such as the presence or absence
of an automatic door opener or the
pounds of force needed to open a manually-
operated door.

Analysis

Resident surveys without a full set of
responses were dropped from the analysis.
To account for the clustering in the data (e.g.
residents from the same facility share the
same environmental features), the Huber-
White robust covariance estimator for
clustered data was used in STATA. In addition,
as several of the environmental variables had
similar or overlapping characteristics, all items
from each principle were analysed using
factor analysis. This grouped the correlated
variables into distinct categories using a
common latent factor variable. These latent
factor variables were tested but did not lead
to significant results, so individual audit items
were analysed separately and only those
items significant at the level of 0.10 were
retained. Individual variables were examined
for distribution and several variables were
categorised or transformed to ensure
proper distributions necessary for running
statistical modelling.

To begin, the model included all possible
variables of interest in a linear regression
model and used a backwards stepwise
approach. At each step, the variable with
the highest p-value (the lowest statistical
significance) was removed from the model
(if two were close, the one of least interest
was removed), until the significance levels of
all the remaining regression coefficients were
at most 0.10.

Elderly Care

Figure 3: Easy indoor-outdoor connections help to

encourage elderly residents to access outdoor space

Aside from questions relating to the main
outcomes, a number of personal variables
were surveyed and tested for their significance
in the model, including: gender; age, health,
vision, history of falls, mobility, level of daily
assistance needed, pet ownership, urban
background, former occupation
and attitudes and preferences about the
outdoors. Variables found to be significant
were controlled for in the analysis.

Because nearly all facilities were found
to have at least 2-3 usable outdoor spaces
(mean=2.24 outdoor spaces rated per
facility), it was reasoned that the most-used
spaces would exert the greatest influence
on outdoor usage, while the less-used spaces
would have relatively less impact. Therefore,
in arriving at the overall ratings for each
environmental variable at each facility, the
ratings were weighted according to how
much the different outdoor spaces were
reported as being used by residents. Rather
than combining separate items to achieve
an average rating for each of the seven
general principles, the rating for each of the
63 environmental variables was entered
separately in the model.

Preliminary analysis
facilities had a few residents who spent far
more time walking than other residents did.

vs rural

found that most
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Figure 4: Outdoor seating and gardens create a comfortable, welcoming environment for less-mobile residents
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Verbal reports suggested that those with very
high levels of walking might be motivated by
pre-existing habits, interest in staying healthy,
etc and less influenced by environmental
conditions than the typical resident. Therefore,
two models were constructed: a full model
with all residents and a second model
excluding the very ‘high-level walkers’ who
walked more than 500 minutes per week.

Comparing outcomes, it was found
that, although there were differences with
and without the high-level walkers, the
environmental  relationships  were fairly
comparable overall. The model that excluded
the high-level walkers showed stronger
association with the environmental variables
of interest, appeared to be somewhat more
consistent and stable, and is reported in this
paper, except where noted otherwise.

Results
In the model that excluded the high-level
walkers, residents reported 241 minutes
per week (mean) and 75 minutes per week
(median) of time spent outdoors (about
20-60 minutes per day). The distribution
was skewed, but roughly corresponded with
staff estimates that residents spent 185
minutes per week outdoors (about 45
minutes per day) and helped confirm the
resident self-reports.

Several non-environmental factors were
found to be significant and were controlled
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for in the analysis. Age was inversely related
to outdoor usage, so that older residents
generally spent less time outdoors. People
using assistive devices such as walkers or
wheelchairs also spent less time outdoors.
Gender did not make a significant difference
in outdoor usage, but people with pets spent
considerably more time outdoors.

People spending more time outdoors
reported that they cared very much about
being outdoors, they felt more free outdoors
than indoors and they preferred to walk
outdoors rather than indoors, when possible.
Surprisingly, people who spent more time
outdoors were also more worried about
falling outdoors; this might be due to being
outside long enough to observe existing
hazards and barriers.

Overall, this study found that several of
the hypothesised environmental features,
including some from each of the core design
principles, were significantly associated with
substantial increases in outdoor usage. In
Figures 5-7, the bars on the graphs simulate
(extrapolate) the increased minutes of
outdoor usage per week, if that specific
feature received a three-point higher than
average rating on the audit scale (i.e. rated
as eight out of 10 possible points), while
all other significant environmental features
were held at an ‘average' rating of five points.
The ‘base’ outdoor usage if all features were
rated at five points was found to be 118

minutes per week, shown at the bottom of
each graph.

The graphs are organised by the magnitude
of impact on outdoor usage, as shown by
the differences in scale along the x-axis.
The features shown in Figure 5 were found
to increase outdoor usage up to two times;
those in Figure 6 increased outdoor usage up
to 3.5 times; and the features in Figure 7 had
an even stronger impact on outdoor usage.
In addition to the features reported here,
several others increased outdoor usage to a
lesser extent.

Discussion

These results show that several environmental
features are strongly linked to levels of
outdoor usage at assisted-living facilities.
While a significance level of 0.10 was used
to develop the statistical model, when the
analysis was complete, the features presented
here were all significant at the 0.0l level.
In addition to being highly significant, the
magnitude of these effects is quite large. For
example, Figure 5 shows that the feature
with lowest impact (3-5: ‘the outdoors can
be reached entirely by paved walkways') still
increases the amount of time spent outdoors
substantially — by an additional 51 minutes
per week. Anyone working with older adults
in residential care settings knows the difficulty
of influencing habits such as outdoor usage
or physical activity, and this would be a
substantial increase.

The environmental feature with the highest
impact (item 6-8 in Figure 7: ‘the outdoor
area has good views of birds and wildlife’)
is associated with a nearly |0-fold increase
in outdoor usage — from |8 minutes per
week to 1,032 minutes per week. This is the
equivalent of going from about 27 minutes
per day to nearly two and a half hours per
day, which is a radical change. As a statistical
projection with all other variables held
constant, this does not necessarily reflect
what would happen in actual experience,
with multiple variables operating in each case.
Nonetheless, these results suggest that the
physical environment can have a significant
and powerful effect on outdoor usage in
long-term care settings.

Overall, the findings strongly supported
the main environmental concepts found in
the published literature on this topic, which
is based more on practical experience than
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Figure 5: Environmental features with the lowest impact

Figure 6: Environmental features that increased outdoor usage by up to 3.5 times

on quantifiable research. By incorporating
these prevailing concepts as hypotheses, this
study provides confirmation that specific
environmental features do influence the
behaviour of elderly residents. Generally,
the main types of features that have long
been considered important by practitioners,
such as safe paving, good seating and strong
indoor-outdoor connections, were also found
to be important in this study. Several specific
features thought to be important were not
found to be significant here, possibly due to
correlations among similar features.

There were several features that showed
counter-intuitive or insignificant results in this
study, primarily due to correlations among
similar environmental features. Environmental
features are often found to be associated
with each other'?, leading to multicollinearity
problems during the statistical analysis and,
therefore, possibly cancelling each other out in
the model. This paper focused on the positive
correlates of outdoor usage only, but future
papers and follow-up studies are needed to
disentangle the complex relationships among
the environmental variables.

In addition, may have
introduced bias, if the people agreeing to
participate were the most active and outgoing
residents. However, it is also possible that
the participants self-selected from the most

self-selection
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available and ‘housebound’ residents, while
more active residents were off site or busy
with other activities. To overcome possible
bias, future studies could develop a strategy
for randomly selecting participants. Past
studies by this research team were unable to
recruit sufficient numbers by this process and
encountered resistance to this approach on
the part of facility administrators.

There are several ways in which
future  studies could examine and
build upon this study to triangulate and
confirm or question the findings presented
here.These include:

a) Behaviour-mapping:add an observational
component at selected sample facilities, such
as those with the lowest and/or highest
environmental ratings;

b) Interview: add a structured interview
component to obtain more in-depth
understanding of how specific components
of these environmental features influence
residents’ behaviour;

c) Interaction: further analyse how
different environmental features interact
with each other (for example, are some
features effective only in the presence of
others?); and

d) Intervention: conduct an intervention
study to test some of the environmental
features in actual settings.

Conclusion
Implications for theory and literature. This
study helps fill a gap in the existing evidence
base on how the physical environment
impacts on outdoor usage in residential care
settings. Although there is rapidly growing
interest in the importance of this topic,
there is still comparatively little quantifiable
research. Having a greater number of robust
studies will make it easier to compare results
and develop further theories to explain
environmental influence on the behaviour of
older adults, not only in regard to outdoor
usage but also, by extension, in regard to
other environment-behaviour issues.
Implications for practice. Architects
and landscape architects can benefit from
having information on  environmental
features that support resident usage of
outdoor areas. These findings can also be
useful in convincing decision-makers to
budget outdoor improvements at existing
communities, or to include this as a serious
consideration in planning new communities.
The environmental audit tool used in this
study will be adjusted based on the findings
and released for use in evaluating existing
communities or planning new ones. The basic
design principles have been incorporated in a
DVD-based educational programme, certified
by the American Institute of Architects for
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continuing  education  credit?®®.  Although
this study was conducted in assisted-living
settings, many of the concepts may apply to
other levels of care, such as nursing facilities,
senior apartments and CCRCs (continuing
care retirement communities).

Cost-effectiveness. By providing
information on the relative role of different
environmental features, this study will
make it easier for administrators to make
informed decisions when allocating scarce
budget resources. For example, some changes
may be quite feasible and inexpensive,
compared with the magnitude of their effect
on resident behaviour.

Overall, environmental improvements have
the advantage of being relatively permanent
and cost-effective after initial investments
are made. Unlike programmed activities that
require the ongoing expenditure of funds
and availability of staff members to provide
continuing services, the environment can
provide health-promoting  opportunities
day after day, year after year, at the cost of
basic upkeep and maintenance. In spite
of diminishing resources and a growing
population of older adults, it may be possible
to significantly improve the health and quality
of life in residential care settings, by improving
access to nature and the outdoors through
environmental design.

Elderly Care
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Figure 7: Environmental features with the greatest impact on outdoor usage
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