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Research Summary

ÅMulti-regional study on how environmental design can 
influence outdoor access, in randomly-selected residential 
settings for the elderly (N=1128)

1. Background: Importance of Access to Nature

2. Research:  Hypotheses, methods, scope 

3. Findings:  Analysis, discussion, implications



1:  BACKGROUND



Background: Importance of Access to Nature 

Increasing Numbers of Frail Older Adults

ÅWith improved healthcare, 
people are living longer in 
most parts of the world.

Å Increasing numbers of frail 
elderly, needing greater 
care for a longer time.



Background: Importance of Access to Nature 

Increasing Need for Residential Care Facilities

ÅThe number of residential 
care facilities is expected to 
continue increasing, 
throughout this century.

ÅRecently built facilities have 
more homelike qualities, 
and better design for 
people with dementia.



Background: Importance of Access to Nature 

Access to Nature: A Missing Link?

ÅHowever, good outdoor 
access for elderly residents 
often appears to be missing.

ÅMany new facilities have 
outdoor areas that are 
reported as underutilized.

Hiatt, 1980
Heath & Gifford, 2001
Cutler & Kane, 2005
Rodiek, 2006



Background: Importance of Access to Nature 

Health Benefits of Access to Nature

ÅResearch suggests that 
access to nature is essential 
to human well-being.

ÅHealth benefits to elderly:
ïHigher physical activity
ï Improved mood
ïReduced pain
ïBetter sleep patterns
ïLower blood pressure
ïLess urinary incontinence
ïVitamin D absorption

Takano, Nakamura & Watanabe, 2002
Fujita, Fujiwara, Chaves, Motohashi& Shinkai, 2006
Connell, Sanford & Lewis, 2007
Jacobs, Cohen, Hammerman-Rozenberg, Azoulay, Maaravi& Stessman, 2008



Background: Importance of Access to Nature 

Shortcomings in Facility Design

ÅFacilities are often designed 
in ways that make it hard for 
frail older adults to reach or 
utilize outdoor areas.  

ÅCommon examples include:
ïDoors hard to open
ïPoorly-designed walkways
ïLack of comfortable seating

Regnier, 1985, 1994, 2002
McBride, 1999
Cooper-Marcus & Barnes, 1999
Kearney & Winterbottom, 2005
Troxel, 2005



2.  RESEARCH



Research:  Hypotheses, Methods, Scope 

Developing Design Hypotheses

ÅGOALςstudy how features 
of the facility environment 
influenced outdoor usage.

ÅBased hypotheses on:

ïour previous studies

ï focus groups/ interviews

ïexisting literature

E.g., Brawley, 1997;  Brummett, 1997;  Calkins, 1988;  
Carstens, 1993, 1998;  Cohen & Weisman, 1991;    
Cooper Marcus & Barnes, 1999;  Regnier, 1994, 2002;  
Rodiek& Schwarz, 2005;  Stoneham & Thoday, 1996;  
Tyson, 1998;  Zeiselet al., 1977



Literature Review
Categories developed to classify existing literature

Categories Sub-Categories

Bengtsson & 

Carlsson (2005) Calkins, M. (1988)Carpman (1993) Carstens (1998) 

Cooper Marcus (in 

press), Cooper 

Marcus & Barnes 

(1995). 

Cutler & Kane 

(2005). Kane, 

Kane, et al. (2004). McBride (1999). 

Moos & Lemke 

(1996). 

Regnier (1985, 

2002). 

Reachable & VisibleClose; Familiar Direct access Location and visibilityDirect access Visible

Transition Pre-viewing Entry court; 

Transition

"Entry patio" Entry porches;

Transition 

Interstitial space 

Barrier-Free Unlocked, automatic 

doors 

Door; Threshold; Distance; Hard 

surface path; 

Multistoried; Lock

Doors; Threshold; 

Handrails;

Access without a key

Visual Contact with 

Off-Site 

Connect with outside 

(view)

View of pedestrians 

and other 

Views to 

neighborhood

Close to Entry Seating at entrance Close to real life 

activity 

Near mailboxes and 

main entry

Near front door  Near doorways; 

Entry landscape; 

Safe for Walking & 

Seating

Easy and secure to 

walk in

Paving level and 

smooth; Lighting

Smooth paving;

Lighting

Lighting Paving;

Lighting 

Hard surface 

walking path 

Provide might 

lighting

Outdoor area lighted

Visual SurveilanceSurveillance Visual surveillance Visual surveillance Visual surveillance Visible from 

employee

Secure from 

Outside

Secure;

Avoid viewed by 

outsiders

Separation from 

outside 

Outdoor area 

secured 

Protect from 

neighbor

Climate Control Sensitivity to 

Weather

Shade Microclimate Local climate and 

culture; 

Umbrellas

Covered seating, 

table, patio

Protection from sun, 

rain; 

Umbrellas

Protected from 

weather; 

Sunscreen;

Covered 

Controlling sunlight, 

wind

Comfortable 

Seating, Furnitings 

etc.

Seating (comfort, 

accessibility, and 

usage)

Seating and tablesSeating for comfort;

Homelike; Views;

Outdoor seating;

table   

Seating ;

Homelike

Tables Comfortable seating; 

Avoid Annoynces Privacy; Buffer;

Acoustic 

annoyances;

Avoid interfering with 

indoor 

Freedom & Choice 

of Activity

Social interaction; Choice and variety ;

Privacy and 

Socialization;

Public to private;

Privacy and social 

Private;

Social interaction

Varied types;

Privacy and social;  

Choices;

Variety;

Privacy or 

socializing;

Exterior retreat 

places

Variety of SensoryRhythm of natural life Color, flowers, and 

fragrance

Sensory details Sensory qualities; 

Diverse plants

Plant materials

Plants Nature Trees and shrubsLawn areas; 

Enjoying nature

High ratio of 

greenery;

Multiple types and 

heights 

Flower garden; 

Raised 

Mature plants Lawn Garden; 

Softscape 

Wildlife, water Wildlife, birds, 

butterflies;

Water

Bird feeder or bird 

bath

Nature contact Attracting wildlife

Walking Easy to walk in Walkways Health and exerciseWalking paths; 

Seating at frequent 

intervals 

Routes of different 

lengths with 

handrails

A looped walking 

pathway

Other Activities Various outdoor 

activities

Active; Passive Active usage; 

Special events;

Passive usage

Play areas Routine events and 

meetings 

Recreational 

activities

Physical therapy 

area

Barbecue; 

Game area

Special events 

outdoors; 

Barbecue 

Enjoy of Nature6

Place to Be 

Active

7

Freedom, 

Choice, & Variety 

5

1

2

3 Safe & Secure

Indoor-Outdoor 

Connection

Contact with the 

World Beyond 

the Facility

4 Comfortable & 

Accessible



Research:  Hypotheses,Methods, Scope

Design Hypotheses - Categories 

Environmental issues most consistently reported were 
organized into overall categories :

SEVEN PRINCIPLES
1. Indoor-Outdoor Connection

2. Contact with the World Beyond

3. Safety and Security

4. Comfort and Accessibility

5. Freedom, Choice, and Variety

6. Enjoyment of Nature

7. Place to be Active



1.  Indoor-Outdoor Connection



2.  Contact with the World Beyond the Facility Walls



3.  Safety and Security



4.  Comfort and Accessibility



5.  Freedom, Choice and Variety



6.  Enjoyment of Nature



7.  Place to be Active



Research:  Hypotheses, Methods, Scope 

Outdoor Audit Tool for Seniors (OATS)

ÅDeveloped environmental 
audit tool based on Seven 
Principles, with ~70 items.

ÅRated elements άǘƘǊƻǳƎƘ 
the eyes of a frail older 
ǇŜǊǎƻƴέ ςhow well did it 
support outdoor usage?

ÅReliability testing: Found 
high /ǊƻƴōŀŎƘΩǎalpha and 
intra-class correlation 
coefficients (.92 to .95)



Research:  Hypotheses, Methods,Scope 

Conducting Environmental Audit 

ÅRated each environmental 
feature on scale of 1-10.

ÅUsed the same two trained 
auditors to rate all facilities.

ÅAssessed 2-3 outdoor spaces 
at each facility (mean 2.24)



Example of OATS Tool
PRINCIPLE 7:  PLACE TO BE ACTIVE

This outdoor space provides well-landscaped, safe, and comfortable walkways. It may also 
provide specific places for other feasible activities such as stretching and exercise stations, 
swimming, individual and group games, etc.

1.  Residents can walk in a round-trip loop. aƻǎǘ ƻŦ ǘƘŜ ǿŀƭƪǿŀȅǎ ƛƴ ǘƘƛǎ ŀǊŜŀ ŀƭƭƻǿ ǇŜƻǇƭŜ ǘƻ ƳŀƪŜ άǊƻǳƴŘ-ǘǊƛǇέ 
ƭƻƻǇǎ ŀǊƻǳƴŘ ŀƴ ŜƭŜƳŜƴǘ ǊŀǘƘŜǊ ǘƘŀƴ άŘŜŀŘ-ŜƴŘǎέ ǘƘŀǘ ŦƻǊŎŜ ǘƘŜƳ ǘƻ ǘǳǊƴ ŀǊƻǳƴŘ ǘƻ ŎƻƳŜ ōŀŎƪΦ

2.   Residents can choose from walking routes of different lengths. There are multiple walkways of substantially 
different  lengths, depending on how far different people want to walk.

3.  The walkways are wide and level. Pathways are sufficiently wide, level, and smooth enough for elderly residents to 
traverse without difficulty, even with walkers or wheelchairs 

4.  Along any walkways in this area residents can sit and rest often. Seating is available at frequent intervals 
along walkwayςapproximately 50 feet between benches/ chairs and 20 feet between landscape seating elements where 
residents might rest briefly

5.  Residents can connect to different paths while walking. If there are multiple walkways, the majority connect 
with each other, so residents can go from one to the other.  If there is only one walkway, it offers some sense of choice or 
variety in where residents can walk.

6.   Residents can see pleasant/ interesting views from walking areas. The views in this area offer some variety, 
and allow a sense of exploration and surprise, to give residents a reason to move around to different areas

7.  Residents can walk under the shade of trees or building elements. Substantial parts of any walkways are 
shaded from the mid-day sun by trees, awnings, building, etc, so residents will not have to spend too long in the hot sun, or 
be bothered by glare from the paving.

8.  Residents can engage in other physical activities outdoors. Space is provided for one or more other outdoor 
activities, such as horseshoes, exercise stations, a putting green, bocce ball, shuffleboard, croquet, swimming pool, or jacuzzi
etc.



Research:  Hypotheses, Methods, Scope 

Developed Survey Instruments

ÅDeveloped Resident survey 
(~44 items, plus write-in 
items).

Å Developed Staff survey to 
confirm Resident responses 
(~40 items, plus write-in 
items). 



Research:  Hypotheses, Methods, Scope 

Controlling for Other Variables

ÅControlled for variables to 
isolate environmental 
qualities that influenced 
outdoor usage:

ÅAge, gender

ÅHealth status

ÅVision problems

ÅUse of mobility devices

ÅHistory of serious falls

ÅLevel of assistance needed 
with Daily Activities



Research:  Hypotheses, Methods, Scope 

Study Locations 

ÅStudy conducted in USA

ÅFocused on Assisted Living

ÅDementia care not included

ÅFocused on urban areas with 
greater numbers of large 
facilities

ÅRandomly sampled facilities 
w/ 50+ residents

ÅTotal facilities = 68



Research:  Hypotheses, Methods,Scope 

Emerging Megapolitan Regions in USA

Source: Lang & Dhavale, 2005



CHICAGO

SEATTLE

HOUSTON

Fovell& Fovell, 1993
National Oceanic and Atmospheric Administration, 1997-2006

Research:  Hypotheses, Methods, Scope 

Diversity of Climate Zones



Research:  Hypotheses, Methods,Scope 

Sampling of Residents 

ÅResidents screened as able 
to complete surveys

Å Invited all available residents 
to participate

ÅTotal residents = 1128

- Mean age 83.9 years (range 
33 to 104 years)

- 89% women, 11% men



3.  FINDINGS



Findings:Analysis,Discussion, Implications

Analysis

ÅUsed linear regression with 
backwards stepwise process 
to eliminate less significant 
features.

ÅSelected models with most 
stable and consistent results.

ÅSpecific environmental 
features significantly 
increased outdoor usage.



The area can be reached entirely by paved walkways

In areas that could be accessed entirely by 
paved walking surfaces, residents spent 51
minutes more per week outdoors.



Paving in the outdoor area is smooth and level.  

In places where paving was free from deep 
cracks, level changes, and other hazards, 
residents spent 60more minutes per week 
outdoors.



Parts of walkways are shaded from mid-day sun 

by buildings, awnings, trees, etc. 

In places where residents could walk in partly 
shaded areas, they spent 79 minutes more per 
week outdoors.



Outdoor seating is stable and secure

In places with seating that would not tip over, 
and with sturdy arms, seat backs, and good seat 
heights, residents spent 94minutes more per 
week outdoors.



The outdoor area has privacy from resident rooms

In places where windows of private units were 
not strongly connected to the outdoor areas, 
residents spent 118minutes more per week 
outdoors. 



Residents can view off-site vehicular activity 
from outdoor areas

Residents spent 176minutes more per week 
outdoors, in places with views of automobile 
parking lots, nearby streets and roadways. 



The doorway to reach outdoor areas was easy for 

residents to navigate

In places where residents could easily cross the 
door threshold, residents spent 195more 
minutes per week outdoors.



The outdoor space had a broad range of plants

Residents spent 222more minutes per week 
outdoors if they could see a broad range of 
plantings in the outdoor areas.



The outdoor areas were viewable from indoor 

sitting areas

In places where usable outdoor areas were easily 
seen from indoor commonareas, residents spent 
249 minutes more per week outdoors.



Findings: Analysis, Discussion, Implications

Other Significant Environmental Features

- Outdoors had strong visual connections with indoors
- An automatic door opener was provided
- Paving was free of litter and debris
- Paving was non-glare
- There were choices of different places to sit
- The area provided views of birds and/or wildlife
- Walkways were wide and level
- There were pleasant views from the walkways
- Fixed seating faced good views
- Residents could greet people arriving from beyond facility
-There were furnished sitting areas just outsidethe doorways
- Residents could watch off-site human activities
- Position or angle of seating could be adjusted by residents
- There was an abundance of greenery
- Residents could reach multiple walkways



Findings:Analysis, Discussion,Implications

Outdoor Usage Related to Other Variables



Findings:  Analysis, Discussion, Implications

Implications for Practice 

ÅFindings can be used to 
guide future design projects,
both new and remodeled.

ÅDeveloping set of 3 DVDs
for design practitioners, 
providers, and industry 
professionals.

ÅMultimedia format to 
make the information 
easy to apply.





Findings:Analysis, Discussion, Implications

Web-based Resources
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