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ABSTRACT KEYWORDS
Spending time outdoors offers substantial health benefits for Aging; environmental
older adults. However, in long-term care settings, outdoor areas assessment; landscape

may fail to adequately support elderly residents’ needs and design; older adults;
preferences. The Seniors’ Outdoor Survey (SOS Tool) was  'esidential long-term care
recently developed to help users evaluate outdoor areas and

indoor-outdoor connections in residential facilities for seniors,

by rating 60 environmental features on a 1-7 scale. This article

proposes a weighting strategy to approximate the relative

importance of different items on the tool, according to their

potential level of support for resident usage and preferences. A

standardized scoring system will allow multiple stakeholders

to apply the results to research, design, construction, and

renovation projects.

Introduction

Concern about the rapid aging of our society has placed increasing emphasis on
nonpharmacological approaches to promote and maintain health in later years.
Low-cost, noninvasive interventions such as healing gardens and green space are
seen as therapeutic strategies that could potentially be beneficial in senior housing.
For example, major Centers for Disease Control and Prevention (CDC) reports on
aging in 2003 and 2013 addressed the therapeutic potential of access to nature
(CDC, 2003, 2013). It was an important focus in a recent research-based book by
landscape designers Cooper Marcus and Sachs (2013). Studies such as those by Lee
(2007), Mowen, Orsega-Smith, Payne, Ainsworth, and Godbey (2007), and
Takano, Nakamura, and Watanabe (2002) have explored multiple facets of nature-
related outcomes in different settings, such as community parks. A systematic
review by Wang and MacMillan (2013) found a wide range of gardening-related
benefits in senior populations. A number of studies in long-term care settings such

CONTACT Eric Bardenhagen @ bardenhagen@tamu.edu @ Landscape Architecture & Urban Planning, Texas A &
M University System, 3137 TAMU, Langford Architecture Center, College Station, TX 77845-3424, USA.
© 2017 Taylor & Francis Group, LLC


https://crossmark.crossref.org/dialog/?doi=10.1080/02763893.2017.1393489&domain=pdf&date_stamp=2017-12-27
mailto:bardenhagen@tamu.edu
https://doi.org/10.1080/02763893.2017.1393489

Downloaded by [50.24.94.225] at 05:45 12 January 2018

2 (&) E.BARDENHAGENETAL.

as assisted living, skilled nursing, and dementia care facilities have focused on the
importance of nature elements for aging residents; for example, Barnicle and
Midden (2003) found improved psychological well-being in long-term care resi-
dents; Calkins, Szmerekovsky, and Biddle (2007), and Connell, Sanford, and Lewis
(2007) found improved sleep in individuals with dementia; and a number of rele-
vant studies on the topic were summarized in a modified scoping review by
Gonzales and Kirkevold (2014). Evaluation approaches have been developed by
researchers such as Bengtsson and Grahn (2014), Chaudhury and Cooke (2013),
and Heath and Gifford (2001); in addition, a comprehensive tool for evaluating
outdoor spaces for persons with dementia (the Alzheimer’s Garden Audit Tool
[AGAT]) has been developed and published by Cooper Marcus (2007). A number
of books and practitioner guidelines have emphasized the importance of outdoor
space for older adults (e.g., Anderzhon, Fraley, & Green, 2007; Berentsen,
Grefsrod, & Eek, 2009; Brawley, 2007; Cassidy, 2011; Moore, Geboy, & Weisman,
2006; Regnier, 2002; Rodiek & Schwarz, 2005, 2007;Stoneham & Jones, 1997).
However, in spite of widespread agreement on the therapeutic benefits of spending
time outdoors, the outdoor areas in existing residential facilities are commonly
reported to be underutilized (Grant & Wineman, 2007; Kearney & Winterbottom,
2006; Rappe & Kivela, 2005). While residents’ use of outdoor space can be nega-
tively impacted by inclement weather, poor resident health, or restrictive staff poli-
cies, problems are also reported with nonsupportive design of a facility’s outdoor
areas, and how those areas connect to the inside of the building (e.g., Cutler &
Kane et al., 2004; Heath & Gifford, 2001; Rodiek, Lee, & Nejati, 2014; Sugiyama &
Thompson, 2007). The purpose of this article is to improve an existing evaluation
tool that was developed to assess the characteristics of usable outdoor space in a
wide range of settings for older adults.

Outdoor evaluation and the SOS Tool

Although there appears to be widespread agreement among care providers,
researchers, design practitioners, and policymakers that senior facilities should
provide access to safe and supportively designed outdoor areas (Cohen-Mansfield,
2007; Regnier, 2002; Zeisel et al., 2003), most existing tools for assessing senior
environments have few, if any, items related to outdoor space (Agency for Health-
care Research and Quality, 2007; Cutler, 2000). Recently, the Seniors’ Outdoor
Survey (SOS Tool) was developed to address this gap as a validated instrument
intended for a broad range of stakeholders, including researchers, planners, design-
ers, and care providers (Rodiek, Nejati, Bardenhagen, Lee, & Senes, 2016). Items in
the tool are worded to allow experts and nonexperts to evaluate environmental fea-
tures based on their own observations. Using an approach derived from Gibson’s
affordance theory (Gibson, 1979), the tool asks users to rate 60 discrete items, in
terms of how well each feature would support outdoor usage by frail older adults,
using a 1-7 scale. To aid raters, these 60 items are arranged within five organizing
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domains that include (a) access to nature—aspects of the natural world, such as
plants and water; (b) outdoor comfort and safety—features that support physical
comfort and relaxation; (c) walking and outdoor activities—features that support
walking and physical movement; (d) indoor-outdoor connection—the interface
between the building and the outdoor space; and (e) connection to the world—
aspects that give residents contact with the nearby surrounding environment,
including visitors to the facility. Because the individual items in these domains are
expected to have very different configurations in different real-world settings, there
is no attempt to provide illustrations of an “ideal” place, but instead the feature is
rated by how well the intended activity or behavior is “afforded” by the feature
(Bardenhagen & Rodiek, 2016).

Development and scope of the SOS Tool

Content validation for the items in the tool derived from a variety of sources,
including a series of preliminary studies that used focus groups, photographic
comparison methods, and written surveys (both closed- and open-ended), to deter-
mine resident preferences and levels of outdoor usage (Rodiek, 2005, 2006, 2008;
Rodiek & Fried, 2005; Rodiek et al., 2014). A preliminary version of the SOS Tool
was tested for interrater reliability while being used to evaluate characteristics of
152 outdoor spaces at 68 assisted living facilities; the tool’s results were compared
with residents’ levels of walking and outdoor usage at those facilities (N = 1128),
statistically controlling for other variables, to see which features were associated
with behavioral outcomes (Rodiek & Lee, 2009). All these studies were conducted
in skilled nursing (SN), assisted living (AL), and independent living (IL) facilities,
with the majority of studies at the assisted living level; the mean age of residents
ranged from 77.8 to 83.9 years (for more detail, see Rodiek et al., 2016, p. 224,
Table 1, and pp. 226-228, Table 2). Additional content validation for items in the
tool was derived from 53 experts selected because of their relevant publications or
national conference presentations on outdoor space for older adults. Primarily aca-
demics, researchers, and practitioners, these subject matter experts were asked to
provide input on the items in the near-final version of the SOS Tool. After further
refinement, the SOS Tool was again tested for reliability at a mix of facility levels
(four SN, five AL, three IL). The tool exhibited high interrater and test-retest reli-
ability, with an intraclass correlation coefficient (ICC) of .91 for the overall instru-
ment (Rodiek et al., 2016), where .75 is generally considered good reliability (Lee,
Kim, Dowdy, Hoelscher, & Ory, 2013; Portney & Watkins, 1993). This tool was
intended to be widely applicable in long-term care settings ranging from indepen-
dent living to skilled nursing facilities. However,
the tool was not intended to assess outdoor spaces for people with advanced
levels of dementia, whose environments should be tailored to accommodate
dementia-related changes in cognition and spatial perception (Rodiek et al., 2016).
A stated goal by developers was that the SOS Tool should be “widely applicable—
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appropriate for a range of residential care settings, to reflect the increased blurring
between different levels of care” (Rodiek et al., 2016, p. 223).The authors noted
that broad applicability was important “because of the increasing diversity in func-
tional capacity among residents at each level of care, and a trend toward multilevel
facilities with shared outdoor spaces ... as these models respond to evolving regu-
latory requirements and residents’ preference for aging in place” (Rodiek et al.,
2016, p. 224; also see Golant & Hyde, 2008; Oliva, 2013). Although the terms
” “residential care,” and “long-term care” tend to have different
interpretations in different parts of the United States, they all connote the broader

<« . .
senior housing,

meaning of “congregate residential facilities for older adults” and are used inter-
changeably in this article. Although some of the validity support for the SOS Tool
was derived from studies in skilled nursing and independent living, the main stud-
ies were conducted in assisted living, which is an intermediate level of care (Rodiek
et al,, 2016, p. 224, Table 1). The items in the tool itself appear to be intended to
assess the outdoor spaces provided for resident use and interaction. While these
are often found in courtyard, patio, and front porch areas, theoretically the tool
could be used to assess any outdoor space that could be used by residents. Specific
items in the tool suggest that the emphasis is on providing outdoor spaces that
facilitate and encourage independent use by residents, rather than relying on staff
assistance to take residents outdoors; for example, several items address the visibil-
ity and accessibility of the indoor-outdoor interface, to facilitate unassisted out-
door usage by frail residents. (Seniors’ Outdoor Survey: Access to Nature, 2014).
This emphasis was likely due to the tool being developed by architectural and land-
scape designers, who focused on how the physical environment would likely
impact resident preferences and behavior (Rodiek et al., 2016). Originally written
in English, the tool has also been translated into Chinese, Japanese, Spanish, and
Italian (available at http://www.accesstonature.org/resources.html); it has already
been used in a large-scale evaluation of nursing homes in Milan, Italy (Fumagalli
et al., 2006; Senes et al., 2013). However, although the tool can be used to compare
specific environmental features across settings, all items currently have the same
weight, even though they are likely to have very different levels of impact on resi-
dent outdoor usage and satisfaction. This tool is also lacking a scoring system that
provides a meaningful and intuitive way to interpret the results—the field ratings
are simply numbers that indicate how supportive each environmental feature is,
on a 1-7 scale. Because the SOS Tool is intended to be easily understood and
applied by people from diverse fields without special training or expertise, this arti-
cle proposes a weighting and scoring method to increase the tool’s usefulness in the
senior housing industry.

Terminology

For consistency, the descriptive terms used in diverse fields are standardized in this
article: rating = evaluating an item by assigning a numerical or categorical value;
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weighting = assigning different values to denote the relative impact or importance
of different items; and scoring = using metrics to compute final scores for individ-
ual items, subsets or domains of an instrument, or an entire instrument.

Background
Weighting of assessment tools in diverse fields

In fields such as health care, education, and risk assessment, a number of assess-
ment tools provide differential weighting for discrete items. However, the basis for
weighting is not always clearly identified, and several published instruments relied
mainly on expert consensus or the authors’ experience to establish the weighting
coefficients (e.g., Cole, 1998; Dannenberg, Cramer, & Gibson, 2005; Ding, 2008;
Todd, Crawley, Geissler, & Lindsey, 2001; Zwakhalen, Hamers, Abu-Saad, &
Berger, 2006). Weighting is also found in tools for assessing the sustainability of
buildings and their components. Widely used instruments such as LEED
(Leadership in Energy and Environmental Design) and BREEAM (Building
Research Establishment Environmental Assessment Method) are used to evaluate
adherence to established sustainability guidelines in the design and construction
industry. The potential impact of weighting can be seen in these instruments.
Weighting differences between assessment systems can make a crucial difference
in how a building or neighborhood is evaluated, with potentially major economic
consequences, depending on which items are weighted more heavily (Sharifi &
Murayama, 2013). In a study assessing the environmental correlates of walking
and bicycling, Moudon and Lee (2003) examined a large number of audit tools
that originated in the fields of transportation, planning, and health. Weighting was
not reported for any of the tools; of the 31 tools that met their inclusion criteria,
only two were considered suitable for use by lay people; the rest were designed pri-
marily for researchers or specialized professionals. In the field of environmental
assessment for senior facilities, few published instruments have been standardized
or subjected to psychometric testing; none were found that assigned weights to
denote the relative importance of different items (see overviews in Agency for
Healthcare Research and Quality, 2007; Cutler, 2000). Cutler (2000) notes, “The
lack of standardized instruments is partially due to the lack of consistency and
uniformity in defining industry-wide standards for senior housing” (p. 375). In the
field of evaluating senior housing environments, no relevant examples were found
that could serve as accepted standards for weighting the SOS Tool.

The purpose of weighting the SOS Tool

In a broad survey of evaluation tools for senior environments, Cutler (2000) noted
the value of weighting, remarking, “Different aspects of the residential setting
should not necessarily be assigned equal weight or salience in a consideration of
their impact” (p. 368). When developing the SOS Tool, user preference, behavioral
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outcomes, literature-based data, and expert opinion gave empirical support for
content validity of all 60 items in the tool (Rodiek et al., 2016). Some items, how-
ever, seem likely to have a larger impact than others. For example, the rating for
the item “Can residents easily open the door with minimal effort?” is likely to have
a stronger impact (positive or negative) on resident outdoor usage, compared with
an item such as “Do at least some seats have cushions?” While empirical support
for content validity was found for both items, they are likely to have very different
levels of impact on resident behavior. By reflecting these different levels of empiri-
cal support and implied impact in differential weighting for these items, the tool
will more accurately reflect the level of influence each might be expected to have
on the experience of residents. Even though the weighted final scores might not
reflect the actual “resident preferences and levels of outdoor usage” with complete
accuracy, they will likely be closer to this ideal than what is reflected in the raw,
unweighted field ratings.

Issues in developing weighting strategies

Although weighting may increase the value of an evaluation tool and help it more
accurately fulfill its intended purpose, it is a challenging process to develop an
appropriate weighting strategy. Some of the main reported problems stem from
the difficulty of developing a weighting strategy that is objectively based, and that
accurately reflects stakeholder priorities. Previous studies of assessment tools in
the fields of green building, neighborhood sustainability, and active living/walk-
ability/physical activity provide guidance for developing weighting strategies.
According to Retzlaft (2009), “any assignment of weights is essentially a subjective
exercise, although some points can be objectively verified...” (p. 10). Sharifi and
Murayama (2013) note that “different stakeholders and actors involved in the
development have different interests and priorities and accordingly value the crite-
ria differently” (p. 81). Similarly, Moudon and Lee (2003) point out that “instru-
ments from the health field tend to undervalue the transportation components ...
whereas those from the transportation field disregard the physical activity aspects”
(p. 35). This is less problematic in assessment fields that have existing “impact
categories and standards set by different institutes and organizations,” and where
the level of subjectivity can be minimized by using weighting that reflects
these accepted standards (Sharifi & Murayama, 2013, p. 80). Unfortunately, refer-
ence measures have not yet been standardized for the design of outdoor space for
older adults; the SOS Tool is thought to be the only instrument on this topic with
psychometric data available.

The purpose of scoring the SOS Tool

In field-testing the SOS Tool with provider industry representatives, it became
apparent that a scoring system was needed to assign meaning to the field ratings
resulting from the tool. Target users reported that although they were able to
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compare different items and domains with each other, they did not know how to
interpret the individual or aggregated results. For example, it was unclear whether
4.7 should be considered a high or low value on the 7-point scale used for rating
the items. Also, because the domains contain different numbers of items, it is
unclear how to combine the results of items within domains, or how to compute
an overall summary score for the entire outdoor space. As a tool to support
research and decision-making, the scoring system for the SOS Tool would ideally
be easily calculated and applied to all items uniformly, and would produce result-
ing scores that permit intuitive valuation and comparison.

Methods
Weighting the SOS Tool based on triangulating validity support

The weighting system proposed in this article is based on the relative level of sup-
port for each item in the main sources that had been used to support content valid-
ity during the instrument’s initial validation process (Rodiek et al., 2014). These
sources (resident preferences, behavioral outcomes, and expert opinion), were
triangulated to increase the objectivity of the weighting, by reflecting diverse per-
spectives and methodologies. This is similar to the approach used by Millstein
et al. (2013), who developed their Microscale Audit of Pedestrian Streetscapes
(MAPS) items and subscales by triangulating theory, expert consensus, and policy
relevance. Triangulation makes it possible to examine the convergence or internal
consistency of multiple sources (Jick, 1979; Weiss, 1968), as well as the level of
support for each specific item from each validity source. This process was used by
Bengtsson and Grahn (2014) in developing an assessment tool for health care
gardens, although it was based on triangulating theories rather than data sources.
In the present study, this approach made it possible to come to reasonable conclu-
sions about the relative importance of different items in the SOS Tool, in terms of
providing support for seniors’ outdoor usage and preferences. Although the exist-
ing literature on this topic helped inform the initial instrument development, and
showed support for the majority of the items (e.g., Carstens, 1998; McBride, 1999;
Regnier, 2002; Rodiek et al., 2016; Tyson, 1998), the overall literature base could
not be feasibly quantified for use in the weighting process. The validity sources
that could feasibly be quantified for weighting purposes were:

Resident preferences. These were based on a multiregional survey asking which

outdoor features/qualities were most important (1100+ residents at 68 assisted

living facilities in three diverse U.S. climate regions).

Behavioral outcomes. These were based on correlating levels of walking and

outdoor usage with evaluations of the outdoor environment features, while con-

trolling other variables (11004 residents at 68 facilities).

Expert opinions. These were based on subject matter experts rating the importance

of outdoor environment features in terms of their potential to “support resident

outdoor usage and preferences” (n = 53).



Downloaded by [50.24.94.225] at 05:45 12 January 2018

8 (&) E.BARDENHAGENETAL.

Developing a weighting strategy

Based on these three sources, the level of support for each item was quantified and
combined to create a numerical weighting value for each item in the tool. For the
resident preferences source, the findings for all items were compiled, sorted, and
ranked in descending order, with numerical break points determined by clusters
occurring in the data rankings. The behavioral outcomes values were determined
by using the p value and coefficient of each item included in the statistical models.
In both these validity sources, each item was assigned a category of high, medium,
low, or insufficient [support]. The decision to assign four levels of support emerged
from the natural data clusters, and appeared to meet the study’s goal of providing
differential values, without a level of fine-grained discrimination that was inappro-
priate for the type of data used. To complement this information collected on
resident outdoor preferences and behavior, 53 subject-matter experts on this topic
were asked to rank the importance of each item in supporting residents’ outdoor
usage and satisfaction; they used the same scale, in a Likert-type format (high,
medium, low, or unimportant [in terms of support]). Experts showed fairly high
levels of agreement on most items, and no items were found to be split evenly
among high, medium, and low importance; experts’ responses were compiled and
averaged. Using the same 4-point scale for all three validity sources made it
possible to combine and numerically quantify different levels of validity support,
in developing the weighting strategy.

Numerical valuation of levels of support

To develop the numerical values used in calculating the item weights from the
validity sources, several value ranges were tested, including some with subsequent
numbering (e.g., 0, 1, 2, 3) and some that increased more steeply as validity support
increased (e.g., 0, 1, 4, 7 and 0, 2, 5, 9). Analysis of these schemes found that while
the increased values showed clearer divisions between high- and low-validity
support, ultimately these would result in overly inflated weightings that would
then appear to diminish the value or environmental support that some of the
lower-rated items provide. Although several different numerical weighting
schemes appear in the literature (Dannenberg et al., 2005; Faragher, Cooper, &
Cartwright, 2004; Sharifi & Murayama, 2013; Zwakhalen et al., 2006), no clear evi-
dence was found to support the value of using one approach over another. After
testing a wide range of numerical schemes with actual field ratings from the
facilities used in reliability-testing the instrument, the levels of validity support
were assigned numerical values of high (H) = 4, medium (M) = 3, low (L) = 2,
and insufficient (I) = 1 (to facilitate calculation, 1 was used instead of 0 for items
with insufficient support from any particular source). Items that had not been spe-
cifically tested in the outcome-based study were assigned a 1, to avoid having a
positive or negative influence on the resulting weighting calculation. In the subse-
quent weighting calculation, which averaged the numerical values from the three
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sources, these items used a slightly different divisor (2.5 instead of 3), to reduce the
penalty to items missing this potential validity source.

Determining weight of different validity sources

After computing numerical values for each item from each validity source,
several different approaches were tested for combining them into a single
numerical weighting value for that item. The possibility of giving different
weights to the three different validity sources was considered, based on (a) the
estimated level of certainty of the data, (b) the nature of the data (e.g., prefer-
ence-based vs. outcome-based), and (c) the perspective/overview provided by
the data (e.g., experts vs. residents). Although the literature discusses the ques-
tion of whether “all components of a multimethod approach” should be
weighted equally, it is also clear that “there are no formal tests to discriminate
between methods to judge their applicability” (Jick, 1979, p. 607). In fact, a
recurrent theme in the literature is the risk of introducing bias in weighting
schemes through valuing one perspective more than another (Moudon & Lee,
2003; Retzlaff, 2009; Sharifi & Murayama, 2013). Because the three validity
sources for this instrument were selected to represent highly diverse perspec-
tives, and no clear reason for differential valuation was found, they were
accorded equal numerical value in the weighting scheme. The final weight for
each item, on a scale of 1-4, was calculated as the mean of the numerical val-
ues for these three validity sources. As an example, an item with validity sup-
port of H, L, L, would be quantified as 4, 2, 2; adding these values and
dividing by 3 gives a mean of 2.7 that represents the item’s weighting (see
Table 1).

Developing a scoring system

Several methods were tested in developing a system to produce scores that (a)
could be interpreted intuitively by a wide range of stakeholders; (b) used the
same range for items, domains, and the overall instrument, to facilitate com-
parison; and (c) could feasibly be calculated by hand if necessary. Field-testing
suggested a 100-base score would be simple to understand, intuitive, and
widely accepted, perhaps because of similarity to many educational scoring
systems (Allen, 2005). In addition to producing a 100-base score for each
item, comparable 100-base scores could also be obtained for each domain and
for the overall instrument, by adding individual scores and dividing the total
by the number of subscores included. This approach allows comparison of
scores between items, domains, and the overall summary score of the outdoor
space, making it possible to see which individual items and domains are above
or below average. The extra sensitivity of 100 points makes even small differ-
ences apparent. Although this approach is simple conceptually, and can be
calculated by hand, several different iterations of scoring calculations were
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necessary to see which approach made sense in terms of producing a range of
scores that roughly replicated user expectations, when tested with target users.
Because of the widely used grading system of A = 90-100, B = 80-89, C =
70-79, and D = 60-69, it was desirable for the final scores to roughly repli-
cate this range of expectations. After testing a series of trial-and-error calcula-
tions using different multipliers and addends with actual data from facility
ratings, a straightforward formula emerged that produced satisfactory results:

ItemRating x ItemWeighting x 2(Multiplier) + 60 (Addend) = ItemScore

Using this system, it is expected that a mid-level rating for an item of medium
importance would yield a score of 80, or about the equivalent grade of a low B.
Although this system produces item scores that could potentially range from a low
of 62.4 (for the lowest rating on the least important item), to a high of 116 (for the
highest rating on the most important item), when tested with a set of 1,320 actual
item ratings, approximately 95% of scores fell between 65 and 95. This met the tar-
get goal of producing a range of typical scores that were low enough to provide
incentive for improvement, yet high enough to avoid discouraging users altogether
(Deutsch, 1979; Stan, 2012).

Results
Overview

Table 1 shows the 60 items on the SOS Tool, organized into five domains.
Within each domain, items are listed in order of descending importance, based
on the weighting calculations. The “validity source” columns show the level of
support found for each item in each source, along with how much absolute or
near agreement was found across the sources. The weighting for each item was
calculated from the combined validity sources, and is shown as a number rang-
ing from 1 to 4. The weighting for each domain is simply the average weighting
of items in that domain; similarly, the average weighting of the overall instru-
ment was calculated, and shown for comparison with individual item weights.
As an example based on real-world facilities, Table 1 also shows the means of
the original unweighted field ratings reported for 22 outdoor spaces, using two
trained raters, published in the test of the tool’s reliability (Rodiek et al., 2016).
The “weighted raw scores” shown for each item were calculated by multiplying
the item’s mean field rating times the item’s weighting. Finally, the scoring for-
mula (multiply by 2, add 60) was used to convert these weighted raw scores to
a 100-base final score for each item, domain, and the overall instrument, at
these 22 spaces. These example facilities may or may not be typical of other
facility ratings, but they give an idea of the range of possible scores that may be
obtained by applying the proposed weighting and scoring scheme to the SOS
Tool in a real-world setting.
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Agreement across validity sources

The percent of absolute agreement shown on Table 1 indicates how many of the
three validity sources agreed perfectly on the level of importance of the item
(H, M, L, -). The percent of near agreement shows how many of the three sources
agreed within 1 point on the importance of the item. Items that were missing out-
come-based data were treated as null and not entered in the calculation. Only two
items showed absolute agreement of 100% in terms of their importance. First was
“Are hard boundaries partly screened by plants?” in the Access to Nature domain,
which received low support from the two validity sources tested. The second, “Can
residents easily open the door with minimal effort?,” in the Indoor-Outdoor Con-
nection domain received high support from all three validity sources. About half
the items (27 of 60) showed absolute agreement of 67% (same level of support
from two of the three sources). Looking at the near agreement among validity
sources (within 1 point), a total of 15 items showed 100% near agreement among
sources, representing one-fourth of the items on the tool. Another 29 items showed
67% near agreement among sources. Collectively, 44 of the 60 items showed 67%
or higher near agreement among validity sources.

Domain and item weights

Table 1 shows that all five domains have fairly similar domain weightings, calcu-
lated by averaging the weightings of individual items within each domain. The
domain weightings range from 2.4 to 2.9, on a possible 4-point scale. Across
the domains, individual item weightings are fairly evenly distributed in the middle
ranges, with 88% of all items being weighted between 2.0 and 3.9, and a standard
deviation among all item weightings of 0.64. Only one item had a rating of 4.0
(“doors open with minimal effort”), suggesting the paramount importance of this
item. All five domains contain items weighted from 3.0 to 3.9 and items weighted
from 2.0 to 2.9. Four of the five domains contain items weighted 1.9 or below.

Mean final scores for example facilities

Table 1 shows that, in the example of data from 22 outdoor spaces used in reliabil-
ity testing, the mean final item scores ranged from 65 to 104. This broadly
conforms to the 100-base scale, by having the scores for most items fall within the
intuitive range of 60-100, where below 60 is a failing score (Allen, 2005). Two
mean item scores were above 100, indicating high ratings on features with high
impact on resident usage and preference. Both 100+ scores (103 and 104) were
related to doors, which are predicted to have a high impact on outdoor usage,
based on the validity sources referenced in this study. Only six items had mean
scores below 70 in the spaces rated in the data set; these items either had received
low field ratings, or had low weighting values, or both. There was less variation in
the mean domain scores, which ranged from 68 to 87. The mean summary score
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for the overall instrument across these 22 outdoor spaces was 77.1, showing that
the weighted instrument was operating in the intended target range of final scores.

Discussion

The main purpose of the proposed weighting and scoring system is to provide an
evidence-based approach to refine the evaluation of outdoor spaces for older
adults. Because no quantifiable precedents were available to confirm the relative
value of specific features, the weighting scheme was developed from the instru-
ment’s original validity sources, rather than being based on other assessment
instruments; the scoring scheme was focused on maximizing feasibility and ease of
interpretation for target users.

Weighting

The main value of the proposed weighting strategy is to acknowledge which envi-
ronmental features are likely to have higher impacts on seniors’ outdoor usage and
preferences. Although there were minimal differences in the mean weightings
among the five domains, they are worth discussing. The domain with the highest
overall mean weighting (2.9) was “indoor-outdoor connection”; the domain with
the lowest mean weighting (2.4) was “outdoor comfort and safety.” This may
reflect the fact that the all outdoor paving-related items are located in a specific
“walkway/activity” domain (the second highest weighted domain, at 2.7), whereas
the “comfort/safety” domain is oriented toward more passive activities such as sit-
ting, for which environmental support may be seen as slightly less crucial. This
agrees with the higher level of outcome-based findings for the “indoor-outdoor”
domain items, and also with the indispensable role of the doorway in providing
physical access to any outdoor space (Hiatt, 1991; Kaup 2011; Rodiek et al., 2014).
In previously published outcome-based findings using a preliminary prototype of
the SOS Tool, the “indoor-outdoor connection” items with highest impact on out-
door usage were associated with an average of about three times more minutes
spent outdoors per week, compared with the highest impact “comfort/safety” items
(Rodiek & Lee, 2009). This suggests that several of the “comfort/safety” items,
while important and desirable, might not have a “make-or-break” impact on out-
door usage, and may instead represent amenities that serve to increase usage and
satisfaction, rather than barriers that actually prevent usage (such as doors that res-
idents cannot open without assistance). Table 1 shows that 55% of the “indoor-
outdoor connection” items received a weight of 3.0 or above, while only 13% of the
“comfort and safety” items were weighted 3.0 or above. Overall, the fairly close
range of mean weightings across domains found in this study supports the broad
concept that seniors have multifaceted needs in terms of environmental support
needed for their activities, which should all be taken into account in providing
housing for the elderly (Golant, 2015; Regnier, 2002; Rodiek, 2009). The need for
support from a wide range of environmental features of different levels of
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importance is also seen in the mean weightings for individual items, which ranged
from 1.2 to 4.0. While a range of levels of importance was expected (and is the
main purpose of this exercise), all items had support from at least one validated
source (for further discussion of content validity of specific items and domains see
Rodiek et al., 2016).

Scoring

The main value of the proposed scoring system is to make it easier to understand
and apply the results of the SOS Tool. Using a 100-base score for items as well as
domains, the overall instrument allows users to compare the scores of various
items and domains, against each other and against the summary score of the over-
all outdoor space. For users without access to computer programs, individual item
ratings can be done on paper, and the calculations can be done by hand or with a
calculator. To maximize usability, ratings can be entered onto an Excel, .pdf, or
Web-based spreadsheet with an embedded formula, which automatically calculates
the item, domain, and summary scores for a given outdoor area (www.
accesstonature.org). While the relative “success” or “quality” of individual items
can be examined and compared in the field ratings for each item (and by referring
to the Likert-type description associated with each rating number), the chief value
of the weighted 100-base scores is to assign additional meaning, value, and compa-
rability to the ratings. The scoring system makes it possible for (a) facility adminis-
trators to prioritize budgets for environmental improvement; (b) planners and
designers to target high-impact amenities for new construction; and (c) future
researchers to have an evidence-based metric for examining the outdoor environ-
ments, behaviors, and preferences of older adults.

Limitations and further research

The system proposed here has several limitations. The main limitation is the
inevitability that the proposed weighting does not represent the actual support-
iveness of items with complete accuracy. In spite of using three diverse sources
to capture and quantify the relative impact of each item on resident outdoor
usage and preferences, weightings are necessarily approximations based on the
available information. Future studies could employ additional research methods
to test and further fine-tune these weightings, or propose an alternative weight-
ing scheme. Research possibilities include doing prospective quasi-experimental
studies to observe and quantify the effects of different environmental features,
to capture predictive validity. An additional large-scale study could ask facility
residents to rank the relative importance of specific SOS items, and compare
their outdoor usage with their own ratings (or those of staff or researchers) on
the final version of the SOS Tool. A second main limitation is that because
each climate and facility site is unique, the weightings may be more accurate
for some settings than for others. For example, in assessment systems for


mailto:
mailto:

Downloaded by [50.24.94.225] at 05:45 12 January 2018

JOURNAL OF HOUSING FOR THE ELDERLY @ 17

neighborhood walkability or building sustainability, some weighting systems use
regional values intended to improve the accuracy of weighting (Sharifi &
Murayama, 2013). Future multiregional studies could explore whether this
approach is feasible for long-term care environments, and what sources would
be valid for determining the regional or climate-based weightings. Also, because
the tool has already been translated into four non-English languages, future
studies could explore how the instrument might be adapted or modified for
use in different cultural settings. A third main limitation is that the proposed
weighting system did not include quantifiable input from care providers who
understand the local environment, residents, and facility policies. Although
such input was collected from 432 assisted living staff members in the large
preliminary study, it was not available in analyzed, quantifiable format. Future
improvements to the SOS Tool could quantify and incorporate these data, com-
paring them with other sources of validity. It would also be possible to replicate
the previous “subject-matter experts survey,” with caregivers, targeting those in
roles likely to observe residents’ outdoor usage patterns firsthand, and obtaining
their input on the items in the tool. A fourth main limitation is that this tool,
by focusing mainly on residents’ unassisted use of outdoor space, does not
directly address the inevitable policy and programming issues that impact resi-
dents at care facilities, except in specific issues such as locked doors to outdoor
areas. As an example of this, outdoor space might be provided for resident gar-
dening or horticultural therapy, but unless staff members and policies encour-
age these activities, they might be very limited in some situations. To capture
policy hurdles or staff activities that might affect facilities that otherwise appear
to afford usage, a short series of objective response items addressing this could
be tested for possible inclusion in the tool. Because the SOS Tool is not
intended to evaluate outdoor environments for advanced dementia, a different
tool is recommended for this purpose: the Alzheimer’s Garden Audit Tool
(AGAT, by Cooper Marcus, 2007). Although the AGAT has been used exten-
sively in the field, it has not yet been subjected to psychometric testing, which
could be done in future studies. To summarize, although the weighting system
proposed here for the SOS Tool is imperfect, the weighted final scores are likely
to provide a more accurate reflection of actual environmental support for out-
door usage than what is found in the raw, unweighted field ratings. Future
research could extend the value of the weighting and scoring system presented
here, by testing it in a wide range of studies and recommending possibilities for
further refinement of the tool. Gathering data via a Web-based SOS Tool that
provides automatic scoring would also open opportunities to establish bench-
mark data sets for types of outdoor space, levels of resident care, geographic
locations, and other variables. These benchmarks, as have been successfully
used in instruments such as the Artifacts of Culture Change (Bowman, 2006),
could then be used in further refinements of the tool itself or in how practi-
tioners and facility managers can interpret results.
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Conclusion

The proposed weighting and scoring system has strong implications for practice,
and is expected to greatly increase the usefulness of the SOS Tool. By giving greater
importance to environmental features with stronger potential impact on resident
outdoor usage and satisfaction, the weighted tool will more accurately indicate
which features should be prioritized in designing new facilities, or renovating exist-
ing ones. Facility administrators will be able to allocate budgetary resources and
target capital improvements to better support the outdoor usage and preferences
of their residents. The scoring system will make it possible for non-research-ori-
ented staff to easily produce meaningful scores that can be compared within and
across facilities. Finally, administrators could utilize the tool as a way to showcase
their supportive outdoor space to potential residents (and family members) as they
consider their possible choices in housing options. Having a single tool shared by
multiple stakeholders, ranging from ordinary caregiving staff and administrators,
to designers, researchers, and policy planners, can help promote consensus among
diverse viewpoints. Overall, finding better ways to evaluate residential environ-
ments can make it easier and more feasible to improve living conditions for older
adults, resulting in potential benefits to their health and quality of life.

Acknowledgments

This work was supported in part by the National Institutes of Health (R44 AG024786). The
content is solely the responsibility of the authors and does not necessarily represent the official
views of the National Institute on Aging or the National Institutes of Health. The project also
received funding support from the Ronald L. Skaggs Endowed Professorship, and Jon Rodiek,
Landscape Architecture, College of Architecture, Texas A&M University.

References

Access to Nature. (2014). Seniors’ Outdoor Survey (SOS Tool). Retrieved from http://www.acces
stonature.org/SOS-ENGLISH.pdf.

Agency for Healthcare Research and Quality. (2007). Environmental scan of instruments to
inform consumer choice in assisted living facilities. Retrieved from http://www.ahrq.gov/leg
acy/research/ltcscan/ltcappa.pdf.

Allen, J. D. (2005). Grades as valid measures of academic achievement of classroom learning.
Clearing House, 78(5), 218-223. d0i:10.3200/TCHS.78.5.218-223.

Anderzhon, J. W, Fraley, I. L., & Green, M. (2007). Design for aging: Post-occupancy evalua-
tions. New York, NY: John Wiley & Sons.

Bardenhagen, E., & Rodiek, S. (2016). Affordance-based evaluations that focus on supporting
the needs of users. HERD: Health Environments Research ¢ Design Journal, 9, 147-155.
doi:10.1177/1937586715599760.

Barnicle, T., & Midden, K. S. (2003). The effects of a horticulture activity program on the
psychological well-being of older people in a long-term care facility. HortTechnology,
13(1), 81-85.


http://www.accesstonature.org/SOS-ENGLISH.pdf
http://www.accesstonature.org/SOS-ENGLISH.pdf
http://www.ahrq.gov/legacy/research/ltcscan/ltcappa.pdf
http://www.ahrq.gov/legacy/research/ltcscan/ltcappa.pdf
https://doi.org/10.3200/TCHS.78.5.218-223
https://doi.org/10.1177/1937586715599760

Downloaded by [50.24.94.225] at 05:45 12 January 2018

JOURNAL OF HOUSING FOR THE ELDERLY 19

Bengtsson, A., & Grahn, P. (2014). Outdoor environments in healthcare settings: A quality eval-
uation tool for use in designing healthcare gardens. Urban Forestry ¢ Urban Greening, 13
(4), 878-891. doi:10.1016/j.ufug.2014.09.007.

Berentsen, V. D., Grefsrod, E-E., & Eek, A. (2009). Gardens for people with dementia: Design and
use. Oslo, Norway: Norwegian National Advisory Unit on Ageing and Health. Retrieved
from http://www.aldringoghelse.no/english.

Bowman, C. S., & Edu-Catering, L. L. P. (2006). Development of the Artifacts of Culture Change
Tool Report of Contract HHSM-500-2005-00076P. Washington, DC: Centers for Medicare &
Medicaid Services.

Brawley, E. C. (2007). Designing successful gardens and outdoor spaces for individuals with
Alzheimer’s disease. Journal of Housing for the Elderly, 21(3-4), 265-283. doi:10.1300/
J081v21n03_14.

Calkins, M., Szmerekovsky, J. G., & Biddle, S. (2007). Effect of increased time spent outdoors on
individuals with dementia residing in nursing homes. Journal of Housing for the Elderly, 21
(3-4),211-228. d0i:10.1300/J081v21n03_11.

Carstens, D. Y. (1998). Outdoor spaces in housing for the elderly. In C. C. Marcus & C. Francis
(Eds.), People places: Design guidelines for urban open space (pp. 200-257). New York, NY:
John Wiley & Sons.

Cassidy, P. (2011). The illustrated practical guide to gardening for seniors: How to maintain your
outside space with ease into retirement and beyond. London, UK: Anness Publishing.

Centers for Disease Control and Prevention. (2003). Trends in aging—United States and world-
wide. Morbidity and Mortality Weekly Report, 52(6), 101. www.cdc.gov/mmwr/preview/
mmwrhtml/mm5206a2.htm.

Centers for Disease Control and Prevention. (2013). The state of aging and health in America
2013. Atlanta, GA: Centers for Disease Control and Prevention, US Department of Health
and Human Services.

Chaudhury, H., & Cooke, H. (2013). Developing a physical environmental evaluation compo-
nent of the “Dementia Care Mapping” (DCM) Tool. In A. Joseph & U. Nanda (Eds.), Devel-
opment of tools for healthcare environments research and practice (pp. 45-52). V. A,
McLean: Environmental Design Research Association (EDRA).

Cohen-Mansfield, J. (2007). Outdoor wandering parks for persons with dementia. Journal of
Housing for the Elderly, 21(1/2), 35-53. d0i:10.1300/J081v21n01_03.

Cole, R. J. (1998). Emerging trends in building environmental assessment methods. Building
Research & Information, 26(1), 3-16.

Connell, B. R,, Sanford, J. A., & Lewis, D. (2007). Therapeutic effects of an outdoor activity pro-
gram on nursing home residents with dementia. Journal of Housing for the Elderly, 21(3-4),
194-209. doi:10.1300/J081v21n03_10.

Cooper Marcus, C. (2007).C. Alzheimer’s garden audit tool. Journal of Housing for the Elderly,
21(3-4), 179-191. doi:10.1300/J081v21n01_09.

Cooper Marcus, C., & Sachs, N. A. (2013). Therapeutic landscapes: An evidence-based approach
to designing healing gardens and restorative outdoor spaces. New York, NY: John Wiley &
Sons.

Cutler, L. J. (2000). Assessment of physical environments of older adults. In R. L. Kane & R. A.
Kane (eds.), Assessing older persons: Measures, meaning, and practical applications (pp. 360
379). New York, NY: Oxford University Press.

Cutler, L. J., & Kane, R. A. (2005). As great as all outdoors: A study of outdoor spaces as a
neglected resource for nursing home residents. In S. Rodiek & B. Schwarz (Eds.), The
role of the outdoors in residential environments for aging (pp. 29-48). New York, NY:
Haworth Press.


https://doi.org/10.1016/j.ufug.2014.09.007
http://www.aldringoghelse.no/english
https://doi.org/10.1300/J081v21n03_14
https://doi.org/10.1300/J081v21n03_14
https://doi.org/10.1300/J081v21n03_11
http://www.cdc.gov/mmwr/preview/mmwrhtml/mm5206a2.htm
http://www.cdc.gov/mmwr/preview/mmwrhtml/mm5206a2.htm
https://doi.org/10.1300/J081v21n01_03
https://doi.org/10.1300/J081v21n03_10
https://doi.org/10.1300/J081v21n01_09

Downloaded by [50.24.94.225] at 05:45 12 January 2018

20 (&) E BARDENHAGEN ETAL.

Dannenberg, A. L., Cramer, T. W., & Gibson, C. J. (2005). Assessing the walkability of the work-
place: A new audit tool. American Journal of Health Promotion, 20(1), 39-44. doi:10.4278/
0890-1171-20.1.39.

Deutsch, M. (1979). Education and distributive justice: Some reflections on grading systems.
American Psychologist, 34(5), 391-401.

Ding, G. K. (2008). Sustainable construction—The role of environmental assessment tools. Jour-
nal of Environmental Management, 86(3), 451-464.

Faragher, E. B., Cooper, C. L., & Cartwright, S. (2004). A Shortened Stress Evaluation Tool
(ASSET). Stress and Health, 20: 189-201. d0i:10.1002/smi.1010.

Fumagalli, N., Senes, G., Ferrara, C., Giornelli, A., Rodiek, S., & Bardenhagen, E. (2006). Gar-
dens for seniors: A case study in nursing homes in Milan (Italy). Acta Horticulturae.

Gibson, J. J. (1979). The ecological approach to visual perception. Boston, MA: Houghton Mifflin.

Golant, S. M., & Hyde, J. (2008). The assisted living residence: A vision for the future. Baltimore,
MD: Johns Hopkins University Press.

Golant, S. M. (2015). Aging in the right place. Baltimore, MD: Health Professions Press.

Gonzalez, M. T., & Kirkevold, M. (2014). Benefits of sensory garden and horticultural activities
in dementia care: A modified scoping review. Journal of Clinical Nursing, 23(19-20), 2698-
2715. doi:10.1111/jocn.12388.

Grant, C. F., & Wineman, J. D. (2007). The Garden-Use Model: An environmental tool for
increasing the use of outdoor space by residents with dementia in long-term care facilities.
Journal of Housing for the Elderly, 21(1-2), 89-115. doi:10.1300/J081v21n01_06.

Heath, Y., & Gifford, R. (2001). Post-occupancy evaluation of therapeutic gardens in a multi-
level care facility for the aged. Activities, Adaptation & Aging, 25(2), 21-43. doi:10.1300/
J016v25n02_02.

Hiatt, L. G. (1991). Nursing home renovation designed for reform. Oxford, UK: Butterworth
Architecture.

Jick, T. D. (1979). Mixing qualitative and quantitative methods: Triangulation in action. Admin-
istrative Science Quarterly, 24(4), 602-611. doi:10.2307/2392366.

Kane, R. A,, Kane, R. L., Bershadsky, B., Cutler, L. ], Giles, K., Kling, K. C., & Degenholtz, H. B.
(2004). Measures, indicators, and improvement of quality of life in nursing homes: Final
report, Volume, 2. Baltimore, MD: Centers for Medicare & Medicaid Services.

Kaup, M. L. (2011). The significance of the door in nursing homes: A symbol of control in the
domestic sphere. Home Cultures, 8(1), 25-41. doi:10.2752/175174211X12863597046613.

Kearney, A. R., & Winterbottom, D. (2006). Nearby nature and long-term care facility residents:
Benefits and design recommendations. Journal of Housing for the Elderly, 19(3-4), 7-28.

Lee, C. (2007). Environment and active living: The roles of health risk and economic factors.
American Journal of Health Promotion, 21(4s), 293-304. doi:10.4278/0890-1171-21.45.293.
Lee, C., Kim, H. J., Dowdy, D. M., Hoelscher, D. M., & Ory, M. G. (2013). TCOPPE school envi-
ronmental audit tool: Assessing safety and walkability of school environments. Journal of

Physical Activity and Health, 10, 949-960.

McBride, D. (1999). Nursing home gardens. In C. Cooper Marcus & M. Barnes (Eds.), Healing
gardens: Therapeutic benefits and design recommendations (pp. 385-436). New York, NY:
Wiley.

Millstein, R. A., Cain, K. L., Sallis, J. F., Conway, T. L., Geremia, C., Frank, L. D., & Saelens, B. E.
(2013). Development, scoring, and reliability of the Microscale Audit of Pedestrian Street-
scapes (MAPS). BMC Public Health BMC Public Health, 13(1), 1-15. doi:10.1186/1471-
2458-13-403.

Moore, K. D., Geboy, L. D., & Weisman, G. (2006). Designing a better day: Planning and design
guidelines for adult and dementia day centers. Baltimore, MD: The Johns Hopkins University
Press.


https://doi.org/10.4278/0890-1171-20.1.39
https://doi.org/10.4278/0890-1171-20.1.39
https://doi.org/10.1002/smi.1010
https://doi.org/10.1111/jocn.12388
https://doi.org/10.1300/J081v21n01_06
https://doi.org/10.1300/J016v25n02_02
https://doi.org/10.1300/J016v25n02_02
https://doi.org/10.2307/2392366
https://doi.org/10.2752/175174211X12863597046613
https://doi.org/10.4278/0890-1171-21.4s.293
https://doi.org/10.1186/1471-2458-13-403
https://doi.org/10.1186/1471-2458-13-403

Downloaded by [50.24.94.225] at 05:45 12 January 2018

JOURNAL OF HOUSING FOR THE ELDERLY e 21

Moudon, A. V., & Lee, C. (2003). Walking and bicycling: An evaluation of environmental audit
instruments. American Journal of Health Promotion, 18(1), 21-37. doi:10.4278/0890-1171-
18.1.21.

Mowen, A., Orsega-Smith, E., Payne, L., Ainsworth, B., & Godbey, G. (2007). The role of park
proximity and social support in shaping park visitation, physical activity, and perceived
health among older adults. Journal of Physical Activity & Health, 4(2), 167. doi:10.1123/
jpah.4.2.167.

Oliva, J. (2013, October 30). Providers use assisted living “lite” to fill senior care gaps. Senior
Housing News. Retrieved from http://seniorhousingnews.com/2013/10/30/providers-use-
assisted-living-lite-to-fill-senior-care-gaps/.

Portney, L., & Watkins, M. (1993).Validity of measurements. In Foundations of clinical research
(pp. 69-86). East Norwalk, CT: Appleton & Lange.

Rappe, E., & Kiveld, S. L. (2005). Effects of garden visits on long-term care residents as related to
depression. HortTechnology, 15(2), 298-303.

Regnier, V. (2002). Design for assisted living: Guidelines for housing the physically and mentally
frail. New York, NY: John Wiley and Sons.

Retzlaff, R. C. (2009). Green buildings and building assessment systems. Journal of Planning Lit-
erature, 24(1), 3-21. doi:10.1177/0885412209349589.

Rodiek, S. (2005). Resident perceptions of physical environment features that influence outdoor
usage at assisted living facilities. Journal of Housing for the Elderly, 19(3-4), 95-107.

Rodiek, S. (2006). A missing link: Can enhanced outdoor space improve seniors housing?
Seniors Housing and Care Journal, 14, 3-19.

Rodiek, S. D., & Fried, J. T. (2005). Access to the outdoors: Using photographic compari-
son to assess preferences of assisted living residents. Landscape and Urban Planning, 73
(2-3), 184-199.

Rodiek, S. (2008). A new tool for evaluating senior living environments. Seniors Housing and
Care Journal, 16(1), 3-9.

Rodiek, S. (Director). (2009). Access to nature for older adults [Educational video series]. Center
for Health Systems & Design, Langford Architecture Building, Texas A&M University, Col-
lege Station, TX. www.accesstonature.org.

Rodiek, S., & Lee, C. (2009). External space: Increasing outdoor usage in residential facilities for
older adults. World Health Design, 2(4), 49-55.

Rodiek, S., Lee, C., & Nejati, A. (2014). You can’t get there from here: Reaching the outdoors in
senior housing. Journal of Housing for the Elderly, 28(1), 63-84. doi:10.1080/
02763893.2013.858093.

Rodiek, S., Nejati, A., Bardenhagen, E., Lee, C., & Senes, G. (2016). The Seniors’ Outdoor Sur-
vey: An observational tool for assessing outdoor environments at long-term care settings.
The Gerontologist, 56(2), 222-233. doi:10.1093/geront/gnu050.

Rodiek, S., & Schwarz, B. (Eds.). (2005). The role of the outdoors in residential environments for
aging. Binghamton, NY: Haworth Press.

Rodiek, S., & Schwarz, B. (Eds.). (2007). Outdoor environments for people with dementia. Bing-
hamton, NY: Haworth Press.

Senes, G., Fumagalli, N., Ferrara, C., Giornelli, A., Fumagalli, S., Lanfredini, L., & Rodiek, S.
(2013). Healing gardens for seniors: Analysis and evaluation of the quality of the green areas
in the nursing homes of the sanitary agency of Milan. Proceedings from the 2013 National
Congress: Italian Association of Landscape Architecture (AIAPP), Rome, Italy..

Sharifi, A., & Murayama, A. (2013). A critical review of seven selected neighborhood sustain-
ability assessment tools. Environmental Impact Assessment Review, 38, 73-87. d0i:10.1016/j.
eiar.2012.06.006.


https://doi.org/10.4278/0890-1171-18.1.21
https://doi.org/10.4278/0890-1171-18.1.21
https://doi.org/10.1123/jpah.4.2.167
https://doi.org/10.1123/jpah.4.2.167
http://seniorhousingnews.com/2013/10/30/providers-use-assisted-living-lite-to-fill-senior-care-gaps/
http://seniorhousingnews.com/2013/10/30/providers-use-assisted-living-lite-to-fill-senior-care-gaps/
https://doi.org/10.1177/0885412209349589
http://www.accesstonature.org
https://doi.org/10.1080/02763893.2013.858093
https://doi.org/10.1080/02763893.2013.858093
https://doi.org/10.1093/geront/gnu050
https://doi.org/10.1016/j.eiar.2012.06.006
https://doi.org/10.1016/j.eiar.2012.06.006

Downloaded by [50.24.94.225] at 05:45 12 January 2018

22 (&) E BARDENHAGEN ETAL.

Stan, E. (2012). The role of grades in motivating students to learn. Procedia—Social and Behav-
ioral Sciences, 69, 1998-2003. doi:10.1016/j.sbspro.2012.12.156.

Stoneham, J., & Jones, R. (1997). Residential landscapes: Their contribution to the quality of
older people’s lives. Activities, Adaptation & Aging, 22(1-2), 17-26. d0i:10.1300/
J016v22n01_03.

Sugiyama, T., & Thompson, C. W. (2007). Older people’s health, outdoor activity and support-
iveness of neighbourhood environments. Landscape and Urban Planning, 83(2), 168-175.
doi:10.1016/j.Jlandurbplan.2007.04.002.

Takano, T., Nakamura, K., & Watanabe, M. (2002). Urban residential environments and senior
citizens” longevity in megacity areas: The importance of walkable green spaces. Journal of
Epidemiology and Community Health, 56(12), 913-918.

Todd, J. A, Crawley, D., Geissler, S., & Lindsey, G. (2001). Comparative assessment of environ-
mental performance tools and the role of the Green Building Challenge. Building Research ¢
Information, 29(5), 324-335. doi:10.1080/09613210110064268.

Tyson, M. M. (1998). The healing landscape: Therapeutic outdoor environments. New York, NY:
McGraw-Hill

Wang, D., & MacMillan, T. (2013). The benefits of gardening for older adults: A systematic
review of the literature. Activities, Adaptation ¢ Aging, 37(2), 153-181. doi:10.1080/
01924788.2013.784942.

Weiss, R. S. (1968). Issues in holistic research. In E. C. Hughes & H. S. Becker (Eds.), Institutions
and the person, 342-350. Chicago, IL: Aldine.

Zwakhalen, S. M., Hamers, J. P., Abu-Saad, H. H., & Berger, M. P. (2006). Pain in elderly people
with severe dementia: A systematic review of behavioural pain assessment tools. BMC Geri-
atrics, 6(1), 3. doi:10.1186/1471-2318-6-3.

Zeisel, ], Silverstein, N. M., Hyde, J., Levkoft, S., Lawton, M. P., & Holmes, W. (2003). Environ-
mental correlates to behavioral health outcomes in Alzheimer’s special care units. Gerontolo-
gist, 43(5), 697-711. doi:10.1093/geront/43.5.697.


https://doi.org/10.1016/j.sbspro.2012.12.156
https://doi.org/10.1300/J016v22n01_03
https://doi.org/10.1300/J016v22n01_03
https://doi.org/10.1016/j.landurbplan.2007.04.002
https://doi.org/10.1080/09613210110064268
https://doi.org/10.1080/01924788.2013.784942
https://doi.org/10.1080/01924788.2013.784942
https://doi.org/10.1186/1471-2318-6-3
https://doi.org/10.1093/geront/43.5.697

	Abstract
	Introduction
	Outdoor evaluation and the SOS Tool
	Development and scope of the SOS Tool
	Terminology

	Background
	Weighting of assessment tools in diverse fields
	The purpose of weighting the SOS Tool
	Issues in developing weighting strategies
	The purpose of scoring the SOS Tool

	Methods
	Weighting the SOS Tool based on triangulating validity support
	Developing a weighting strategy
	Numerical valuation of levels of support
	Determining weight of different validity sources

	Developing a scoring system

	Results
	Overview
	Agreement across validity sources
	Domain and item weights
	Mean final scores for example facilities

	Discussion
	Weighting
	Scoring
	Limitations and further research

	Conclusion
	Acknowledgments
	References

